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PHASE I REPORT
NATIONP~L DAM SAFETY PROGRAM

Na me of Dam: ASHOKAN RESERVO IR (I , D . NO . 41)
State Located: NEW YORK STATE
County Located: ULSTER COU NTI
Stream: HUDSO N RIVER BASIN
Date of InspectIon: JULY 11 AND 12 , 1978

ASSESSMENT

Examination of the available documents and visual inspection of theOlive Bridge Dam , the Ashok an Reservoir Spiliway, the Dikes and the appurteri —ant structures did not reveal any conditions which are unsafe .

P The Standard Project Flood Inflow to the Ashokan Reservoir is approxi-xnately 91 ,300 cfs while the outflow Is only 44 ,900 cf s. The maximum spiliwaydischarge capacity Is estimated to be 209 ,700 cfs . The proj ect discharge capa-

P city is therefore adequate according to the Corp s of Engineers ’ adoptedgeneral principle that structure s be designed for the maximum flood characteristicof the region , which Is , in practice , the Standard Project Flood .

No remedial measures are required at the present time. Certain mea-sures, however , are recommended regarding: )
— Measurement of seepage
- Repairs of curbs , parapet and pavements
- Maintenance of vegetation on embankments
- Repair of a gate valve

Euq~~e O’Brien
Ne*’York No. 29823
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P HASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

ASHOKAN RESERVOIR , INVENTORY NO. 41
HUDSON RIVER BASIN

ULSTER COUNTY , NEW YORK

SECTION 1 - PROJEC T INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection report 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 requirements of the
National Dam Inspection Act , Public Law 92— 367 , 8 August 1972.

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

evaluate the existing conditions of subject dam in order to: identify de-
ficiencies and ha zardous conditions; determine if they constitute hazard s
to human life or property ; and notify the State of New York of these results
along with recommendations for remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

a. General
Ashokan Reservoir , which is part of the Catskill System sup-

plying water to New York City, Is f ormed by a series of dams , weirs and
dikes. The main dam on Esopus Creek is designated as the Olive Bridge
Dam. The other water retaining structures are : West , Middle and East
Dikes; West Hurley , Woodstock and Glenford Dikes; Dividing Weir , Divid-
ing Weir Dike and Waste Weir. The Dividing Dike and Weir separates the
reservoir into two basins , known as the East Basin and t~ e West Bas in .

b. Olive Bridge Dam
The Olive Bridge Dam consists of a cyclopean masonry gravity

section extended on each side by earth embankments . The central masonry
structure is 1000 ft long; the lengths of the north and south embankment sec-
tions (designated as north and south wing) , are 2100 and 1550 ft , respect-
ively . According to the documents reviewed (see Section 2) the masonry
section is founded entirely on rock and faced upstream and downstream with
concrete blocks lain in regular courses. The principal dimensions of the
masonry dam are:

— 1—
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Width under coping 23 ft
Width at base (max . section) 190 ft
Maximum height above foundation 252 ft

The top of the masonry dam and earth embarikments are used
as a two—way highway. There are inlets in the roadwa y on the top of the
masonry dam to dra in the surface runoff . The inlets drain to the upper dra in-
age gallery .

The masonry portion of the dam is interrupted by eleven expan-
sion joints each of which is located at an inspection well. There are two
additional inspection wells , one at each end of the masonry dam.  The internal
drainage system consists of the upper and lower drainage galleries which are
connected by vertical inspection wells.  Inclined drainage wells of hollow ,
porous concrete blocks drain the upper gallery into the lower gallery . Invert
elevation of the upper gallery Is at El 590 , while the invert of the lower gallery
varies by sloping toward the midpoint of the dam. Access to the upper Inspec-
tion gallery used to be through manholes from the top of dam.  (At present ,
asphalt pavement covers the original brick roadway and the ma nholes . )  The
lower gallery connects with a perpendicular access gallery which exits at the
toe of the dam.  There is a sluice gate at the downstream end of the access
gallery which Is used to drain the accumulated seepage water from the gallery
into the gorge of Esopus Creek . The gate operating stem is accessible from
the outside . One 10-inch low level outlet pipe passes through the dam and
continues along the access gallery; it terminates in a concrete-lined valve pit
at the toe of the dam.  Access to the valve Is through a meta l tra p door which
Is kept locked . It Is reported that the outlet pipe was insta lled to release
water for recreational purposes. It is not  known if the valve was ever used.

The embank ment sections on both sides of the masonry struc-
ture have a crest width of 34 f t .  The crest elevation is 610 at the upstream
side and slopes to El 609 at the downstream side. According to the documents
reviewed the upstream slope varies from 1(V) : 2 (H ) at top to 1(V) : 2 .75(H ) at
toe; the downstream slope varies from 1(V) : 2 (H) at top to 1(V) : 3 (H) at toe .
There are 10-foot wide berms at 30 ft intervals on both upstream and down-
stream slopes. The upstream face below El 570 is covered with a surface
layer of ripra p placed on a bedding layer of rock f ragments .  Between El 570
and 600 the upstream face is paved with dry rubble bedded in crushed stone .
A concrete masonry core wall , which extends to solid rock , is located 16 ft
from the upstream edge of the crest. Its width at the top (El 596) is 4 ft;  both
faces are evenly battered at 1 (V) : 0. 05 (H) from top to the origina l ground sur-
face and are vertical between ground surface and the rock foundat ion.  On the
downstream slope there is a stone and crushed rock layer of varying thickness ,
wh i ch is covered with 24 inches of clayey earth and 12 inches of topsoil.

—2—
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On each wing there is subsurface drainage system which consists of vitri-
fied drain pipes placed in trenches filled with broken stone and boulders .
Access to the drain pipes is ‘hrough manholes.

c . West, Middle and East Dikes
The crest elevation and cross section of the West Dike are

identical to the south wing of the main dam. The West Dike contains a
concrete masonry core wall , which , according to the documents is supported
in earth for a distance of approximately 770 ft from its western end and on
rock for the remaining 1020 f t .  The maximum height of the Dike from bottom
of core trench is 115 ft .  A paved roadway runs along the full length of the dike .

The cross section of the Middle Dike is similar to that of the
West Dike , except that the crest elevation is 607 along the upstream face.
The concrete masonry core wall is supported on rock for a distance of approxi-
mately 3000 ft  and in earth for the remaining 4 , 000 f t .  The maximum height
of Middle Dike is 195 ft where the Dike crosses the pre-glaclal gorg e of
Beaver Kill . A paved road exists along the full length of the dike .

The East Dike is approximately 3340 ft long and its maximum
height above bottom of core trench is 35 ft .  The dike has a crest width of
15 ft (El 602); Its upstream slope is at 1(V) : 2 (H) from El 602 to 595 , the r~ —
mainder is at 1 (V) : 2 .5  (H) . The entire downstream slope is at 1 (V) : 3 (H) .
The crest and the downstream slope are grass covered . The upstream face
below El 595 is covered with paving stones on crushed stone bedding . There
Is a downstream rock toe which Is covered with 2 ft  of clayey earth and Is
grassed .

d. Dividing Weir
The Dividing Weir , which separates the West Basin from the

East Basin , has a length of 1100 ft and consists of an uncontrolled overflow
structure . Its cross section is ogee shaped with the crest at El 590 . The
height of the maximum section is approximately 30 ft .  The upstrea m slope
of the Weir is constructed as an earth embankment with a slope at 1(V) : 2 (H) ,
which is paved with stone set on a crushed rock bedding layer . The down-
stream part of the Weir consists of cyclopean masonry with the straight por-
tion of the slope at 1 (V) : 0 . 6 (H) . There is a highway bridge above the Weir;
the bridge piers interrupt the continuity of the Weir.

At the south end of the Dividing Weir Is the Dividing Weir Dike
which is interrupted by the Upper Gate Chamber. The Dike ends where the
West and Middle Dikes meet . The crest detail and the cross section of the
Dividing Weir Dike are similar to those of the West Dike except that Its down-
stream slope is also paved and that there is only one berm at El 570 on both
upstream and downstream slopes. The crest carries a highway on a paved
roadway.

—3 —
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e. Wast- Weir (Ashokan Reservoir Spiliway)
The Waste Weir is approximately 955 ft in length , S-shaped

in plan and it extends in a northerly direction from the east end of East Dike
to a concrete training wall at Its north end . T4~ie Weir , supported on rock
originally consisted of cyclopean masonry with an upstream slope of 1 (V) :
2 (H) and a downstream slope of 1(V): 1(H) . Only a minor part of the struc-
ture was con structed as an earth embankment with paving stone protecting
the upstream slope of the embankment . The crest of the Welt is at El 587.
The Weir was rehabilitated by applying a gunite surfacing to the structure .
The overflow is collected in the Waste Channel located between the toe of
the Weir and a concrete retaining wall which is nearly parallel with the weir.
The channel widens from the south toward the north , where it makes a 90± ~
turn . A curved ashlar wall acting as a baffle proj ects into the channel
from the center pier of the highway bridg e (Rte 28A) which crosses over the
channel.) Downstream of the bridge the Waste Channel runs on exposed bed-
rock into a gully which enters the Esopus Creek valley 1 .4 miles from the
bridge.

f .  West Hurley Dike
According to the documents reviewed , the West Hurley Dike is

approximately 3450 ft long and 55 ft high (at maximum section) . The earth
embankment includes a concrete masonry core wall which is supported on bed-
rock . Top of the core wall Is at El 593. The crest of the Dike Is at El 607
and carries a two-lane paved roadway . The upstream slope Is at 1(V) : 2 (H)
above El 587 , and at 1 (V) : 2 .5 (H )  below El 587 . There is a zone of rockfill
of minimum 5 ft thickness on the upstream slope from El 597 to the toe . The
rockfill is protected by stone paving between El 567 and 597 . The downstream
slope Is at 1(V) : 2 (H) from crest to a 10—ft wide berm at El 577 , then continues
at a slope of 1(V) : 2— 3/4 (H) to the toe . Below the berm the slope consists
of rockfili which is covered with 24 Inches of clayey earth and is grassed .

g . Woodstock Dike
According to the documents reviewed , the Wood stock Dike is

approximately 2500 ft long and maximum 30 ft high . The crest of the dike
is at El 602 , has a width of 15 ft and Is grassed . The upstream slope is
1(V) : 2 (H) and 1(V) : 2 .5(H) ; downstream slope is 1(V) : 3(H) . The upstream
slope Is stone protected . The Dike has a concrete masonry core wall.

h.  Glenford Dike
The Glenford Dike is approximately 2850 ft long and maximum

60 ft high. The crest is at El 607 , its width Is 36 f t .  There Is a single
abandoned R .R .  track along the crest of the Dike. In other respects the
Glenford Dike is similar to the West Hurley Dike.

—4—
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1. 
______

Ashokan Reservoir Is located abou t 14 miles west fro m King s-ton , New York , within the drainage basin of Esopus Creek , a tributary of theHudson River. The principal structures forming” the reservoir and the nearestdownstream communities are:

Facil~ y Town Distance

Olive Bridge DamI\
Waste Weir; West ,~. Marbletown 6 miles
Middle , East DikeJ
West Hurley Dike Stony Hollow i+ mile
Woodstock Dike West Hurley 0 .25± mileGlenford Dike West Hurley 0.25± mIle

j .  Size Classification
The dam is more than 100 ft high and is therefore consideredto be a large dam .

k.  Hazard Classification
The dam and the dikes are In the “ high” hazard potentialcategory . Parts of severa l communities would be affected by a failure ofthe dam or a breach of the dikes .

1. OwnershIp -

Ashokan Reservoir Is owned and operated by the New YorkCity Bureau of Water Supply (BOWS) .

m . ~~~~ of Dam
The impoundment provided by the dam Is a water storage re-servoir for the City of New York .

n. Design and Construction History
The principal structures , including Olive Bridge Dam , West ,Middle and East Dikes , Dividing and Waste Weir s , and appurtena nces weredesigned by BOWS. The contract for the construction of the principal struc-tures was awarded on September 5 , 1907 to MacA rthur Bros . Company andWinston and Company; construction was completed on December 20 , 1916.

The Hurley Dikes , including West Hurley, Woodstock andGlenford Dikes , were designed also by BOWS . Bids for construction wereopened on Nov ember 24 , 1909 . The contractor ’s name and the completIondate are unknown .

— 5-.
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0. Normal Operating Procedures
The flow Into Ash okan Reservoir consists of surface runoff from

the Esopu s Creek watershed and water releases from Schoharie Reservoir via
Shandoken Tunnel . The maxImum release from Schoharle is lImited to 1040 cfs
(672 mgd) . Between June 1 and October 30 the releases are regulated so that
the combined flow in Esopus Creek below the confluence is at least 300 mgd .

Water releases from Ashokan Reservoir are passed through the
upper or lower intakes located in the Dividing Weir Gate House. The upper
level Intakes are norma lly used In the summer , the lower level intakes in the
winter to supply clearest water . Flow regulation is provided by the inlet
regu lating valve s at the Upper Ga te Chamber. Flow is further controlled by
gate valves at the Lower Gate Chamber. Most of the water passes through
screens in the Screen Chamber and then into the Catskill  Aqueduct . Discharges
to New York City are kept generally below 600 mgd. Excess water is directed
over Interna l weirs at El 510 into the Waste Tunnel , then via the Beaverkill
Waste Channel into Esopus Creek.

1.3 PERTINENT DATA

a. Drainage Area (sq mile) 257

b. Discharg e at Damsite (cfs)
Maximum known flood at site (Marc h 30 , 1951) 46 , 000
Spillway (ungated) capacity at El 602 209 ,000

c. Elevation (ft above MSL)
Top of masonry dam , south wing , north wing em-
bankments and West Dike) 610
Top of Middle , West , Hurley Glenford Dike 607
Top of East and Wood stock Dike 602
Streambed at centerline of dam 397±
Spillway crest 587 .0

r d. Reservoir
Length of maximum pool , miles 12
Combined surface area at El 587 In East Basin

. and El 590 in West Basin , acres 8314

e. Storage (acre-feet)
Top of spillway crest (El 587) 392 , 400
Top of East Dike (El 602) 512 , 500

—6—



f. Dam
1. Masonry Section

Type: Cyclopean masonry with cut stone facing
Length: 1000 ft
Height: 252 ft above foundatIon
Top width: 23 .0  ft under coping
Side Slope: Upstream: Vertical from El 610 to El 500

and 1(V) : 0. 10 (H) from El 500 to toe .
Downstream: Curved at radius 86 ft from
El 610 to El 566 .2; 1(V) : 0.6 (H) from El 566.2
to El 532.5; 1(V) : 0.7 (H) from El 532 .5 to El
500; and 1(V) : 0.92 (H) from El 500 to toe .

2. Embankment Section
Type: Earth embankment with concrete masonry core wall.
Length: 1550~ ft south wing

2100+ ft north wing
Height: 220± ft above foundation
Crest Width: 34 ft
Side Slopes: Upstream: 1(V) : 2 (H) from El 610 (top of

crest) - to El 590; 1(V) : 2 .5  (H) from El 590 to
El 540; 1(V) : 2.75 (H) fro m El 540 to toe .
Downstream: i (V) : 2 (H) from El 609 (top of
crest) to El 580; 1 (V) : 2 .75  (H) from El 580 to
El 550; 1(V) : 3 (H) from El 550 to toe.

— Zoning : Earth dam with centra l vertical impervious con-
crete masonry core wall.

Imperviou s core :
Concrete masonry , top at El 596 and bottom on
solid rock; top width 4 ft and sides sloping 1(V) :
0 .05 (Ii ) to original ground surface and then ver-
tical to the rock foundation .

Cutoff: Unknown
Grouting: Unknown

F
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3. Dikes
Beaver Kill DIkes (West , Middle and East)

) West Dike -
Type: Earth embankme”nt with concrete masonry core
Length: 1790+ ft
Height : 115 ft
Crest Width: 34± ft
Side Slopes: Upstream: 1(V) : 2 (H) from El 610 to

El 590; 1(V) : 2 .5  (H) from El 590 to El
540; and 1(V) to 2 .75 from El 540 to toe .
Downstream: 1(V) : 2 (H) from El 609 to
El 580; 1(V) : 2 .75 (H) from El 580 to

• El 550; and 1(V) : 3 (H) from El 550 to toe .
Zoning: Earth embankment with central vertica l concrete

masonry core wall .
Imperviou s Core: Concrete masonry , top at El 596 and

bottom on solid rock; top width 4 ft ; and
sides battere d at 1(V) : 0.05 (H) to orig—
Inal ground surface and then vertical to
earth or rock foundation .

Cutoff: Unknown
Crouting: Unknow n

Middle Dike -
Type : Earth embankment with concrete masonry

centra l core . - -

Length: 7000+ ft
Height: 195± ft
Crest width: ~~~ 

ft
Side Slopes: Upstream : 1(V) : 2 (H) from El 607 to El 587;

1(V) : 2.5  (H) from El 587 to El 537 and
1 (V) : 2 .75 (H) from El 537 to toe of dike.

Downstream: 1(V) : 2 (H) fro m El 606 to
El 577; 1(V) : 2 . 75  (H) from El 577 to
El 547; and 1(V) to 3 (H) from El 547 to
toe of dike .

Zoning : Earth embankment with centra l concrete masonry
core wall .

Impervious Core : Concrete masonry , top at El 593 and
top width 4 ft and side slopes 1(V) :

j ,  0.05 (H) to original ground surface ,
U then vertica l to earth or rock foundation ,

except between Sta 24+2 5 and 25+80 ,
where bottom section of core wall is
stepped and widened .

Cutoff: Unknown
Grouting: Unknown

—8—
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Eas t Dike -
Type: Earth embankment with concrete masonry

core wall .
Length: 3340± ft
Height: 35 ft
Crest width : 15 ft
Side Slopes: Upstream : 1(V) : 2 (H) from El 602 to El 595

and 1(V) : 2 . 5  (H) from El 595 toe of dike .
Downstream: 1(V) : 3 (H)

Zoning: Earth embankment with centra l vertical
concrete masonry core wall.

Imperviou s Core : Concrete masonry , top at El 593
and other data same as West Dike.

Cutoff: Unknown
Grouting: Unknown

West Hurley Dike -
Type: Earth embankment with concrete masonry

centra l core .
Length: 3450± ft
Height: 

~~~ 
ft

Crest Width: 
~~ 

ft
Side Slopes: Upstream: 1(V) : 2 (11) from El 607 to El 587

and 1(V) : 2 .5  (11) from El 587 to toe of dike .
Downstream: 1(V) : 2 (H) from El 607 to
El 577 and 1(V) : 2 .75  (H) from El 577 to
toe of dike .

Zoning: Earth embankment with a central vertical
concrete masonry core wall .

Imperviou s Core : Concrete masonry , top at El 593 and
other data same as West Dike.

Cutoff: Unknown
Grouting: Unknow n

Woodstock Dike -
Type : Earth embankment with concrete maso nry

centra l core .
Length : 2500± ft
Height: 30± ft
Cre st Width: 15 ft
Side Slopes: Upstream : 1(V) : 2 (H ) from El 602 to El 587( and 1(V) : 2 .5  (ii) from El 587 to toe of dike.

Downstream: 1 (V) : 3 (11)
Zoning: Earth embankment with central vertical

concrete masonry core wall.
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Impervious Core : Concrete masonry , top at El 593
and other data same as West Dike.

Cutoff: Not known
Grouting : Not known

Glenford Dike -

Type : Earth emba nkment with concrete masonry
central core .

Length : 2850± ft
Height : 60± ft
Crest Width: 36 ft
Side Slopes: Upstre am: 1(V) : 2 (H ) fro m El 607 to El 587

and 1(V) : 2.5( 11) from El 587 to toe of dike .
Downstream: 1(V) : 2 (H ) from El 605 to
El 577 and 1(V) : 2 . 7 5  (H) from El 577 to
toe of dike .

Zoning : Earth embankment with vertical concrete
masonry centra l core wall .

Imperviou s Core : Concrete masonry , top El 593
and other data same as West Dike .

Cutoff: Unknown
Grouting: Unknown

g. Spillwa y
Type: Ogee spi liway with stepped bottom section
Length of weir: 955+ ft
Crest Elev . 587 ft above MSL
Gates: Ungated
Upstream Channel: None
Downstream Channel: Waste Channel is paved with

rubble to Route 28A bridge , from
there the channel floor is on
rock; the channel joins the Esopus
Creek Valley 1.4 miles from the
bridge . 

-

h.  Regulating Outlets

Regulating outlets for the Ashokan Reservoir are discussed below:

1. Catskill Aqueduct has a maximu m discharge ca pacity of 640
mgd . Releases are limited to 600 mgd to maintain gravity flow

J in the Aqueduct . Some restriction to flow may result from over-
loaded screens but the screens are removable for cleaning purposes.

F
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2. The maximum discharge capacity of the Waste Tunnel Is
1150 mgd.

3. Excess flow would be discha~ged over the Waste Weir
(Ashokan Reservoir Spillway). Crest of weir is at El 587 .

F
— 1 1 —

- •~~~~~ —~

‘ 

— 

—



SECTION 2: ENGINEERING DATA

2.1 DESIGN 
•

The main dam and dikes were designed by BOWS of the City of
New York prior to 1907. There are no design data or specifi c design memo-
randa available for the project features.

The available information on the main dams , dikes and appurtenant
structures consist of:

a. Contract Drawings and Specifications (Contract No . 3) for con-
struction of “Main Dams for the Ashokan Reservoir in the town s of Olive and
Marbietown , Ulster County , N.Y .” prepared by BOWS , dated June 20 , 1907 .

b. Contract Drawing s and Specifications (Contract No . 60) for the
construction of “ Hurley Dikes for the Ashokan Reservoir in the towns of Hurley
and Kingston , Ulster County , N .Y. ” prepared by BOW S, dated September 10 ,1909.

c. Various working and record drawings for Contract No . 3.
d. It has been reported that in the late sixties or early seventies

the 18-inch high flash boards were removed from the Waste Weir . In 1975
the Wa ste Weir structure was resurfaced with gunite . The details of the
modifications are shown on the drawings entitled “ Rehabilitation of Ashokan
Reservoir , ” prepared by Amman & Whitney in 1974.

The information available on subsurface conditions is limited to
to rock elevations at borings which were made during design and are shown
on the Contract Drawing s referred to in a. and b. above .

2,2 CONTRUCTION RECORDS

No detailed construction record s are available; however , there are
brief narra tives pertaining to the construction of the dam and other structures
in the annual reports of BOWS .

2.3  OPERATION RECORD S

Records of gate operations , maintenance and repair work orders ,
as well as record s of pool elevation , rainfall , air and water temperatures
for both the Ashokan and Schoharie Reservoirs are available at the Brown
Station of BOWS . There is no operation and maintenance manua l for the oper-
ating facilities , but there are some operating instructions po sted In each gate
opera tion building .

— 1 2 —  

~~~- — —. --—-~~~~~
-— - - - —

~
.- -.—



2.4  EVALUATION OF DATA

Existing information was made readily available at the BOWS ’
New York City office and Brown Station office.

The available data reviewed are considered adequate for thi s Phase I
Inspection and evaluation of safety .

I
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SEC TION 3 - VISUAL INSPECTIO N

3 .1 FINDINGS

a. General
A visual inspection of Ashokan Reservoir was made on Tuesday

and Wednesday , July 11 and 12 , 1978. At the time of the Inspection the West
Ba sin level was at El 590.31 , East Basin level at 584 .80 . The weather was
sunny with temperatures between 7Q0 and 800F . Rainfall reportedly occurred
the night before the inspection .

b . Olive Bridge Dam
The masonry portion of the Olive Bridge Dam appear s to be In

generally good condition . There were no visible signs of distress or movement .
There was some growth , including a sapling , on the downstream face . There
were some spalling and minor cracks on the concrete surfaces of the downstream
face.

The manholes to the upper drainage gallery were covered with as-
phalt and were closed . An inspection of the lower gallery was made . The
drainage wells and inspection wells were observed discharging water into the
lower drainage gallery . Some inspection wells were quite active , especially
No 10 which was discharging approximately 3 ,5 gpm into the lower gallery ,
while No 11 and No 13 each were discharging approximately 1/3 gpm . The open-
ing at the base of the far wall in the No 10 inspection well was about 2 inches.
The total leakage from the gallery is reported as 15± gpm .

There were no visible holes or sizable cracks in the lower drainage
gallery walls. Some wall surfaces were covered with deposits , especially near
No 8 drainage well.

Salt used in snow removal appears to be the probable cause of some
deterioration and spalling of the concrete surfaces of the parapets and upper ledges
on the downstream face .

The north and south wings (earth embankments) 
~~~

- -  ~ar to be in
generally good condition; the horizontal and vertical alignm~ ..t.. of the crest
are also good . There were no visible signs of sloughing , erosion , cracking
or other distress on the north and south wings except for some cracks on the
paved roadway . Off the north end of the masonry dam , the curb of the roadway
is damaged near the downstream wlngwall and surface runoff appears to have
washed out a small channel which exits at the contact with the downstream face
of the masonry dam .

The downstream slope and the upper portion of the upstream slope
(above the stone paving) are grass covered on both north and south wings. There
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is a bush at the level of the uppermost of paving stone course on the upstream
slope of the south wing .

It has been reported tha t in 1956 the paving stones on the upstream
slope of the north wing , near the masonry dam , ~ as damaged by heavy wave
action . The damage was repaired by setting the paving stone s in concrete . The
length of the repaired area Is approximately 150 f t .

There Is no visible evidence of seepage emerging from the slopes
or toes of the north and south wings.

c. West Dike
The West Dike appears to be In generally good condition; the

horizontal and vertical alignments of the crest are good except for the pave-
ment depression near the south end of the Dike as described below .

The downstream and the upper portion of the upstream slope (above
the stone paving) are grass covered . There was no sign of sloughing , erosion ,
cracking or other distress on the upstream slope and visible portion of the rip-
rap .

It is reported that during the winter or early spring of 1978 the
down stream slope near the south end of the Dike was affected by sloughing
which was caused by heavy surface runoff . It appears that the sloughing occur-
red downslope of an area where the roadway pavement has undergone cracking
and differential settlement. The maximum settlement in the area Is as much as
2 inches. From the observed signs it appears that pavement deterioration In
this area may have been occurring gradually or periodically after each rainy
season causing the cracks to open wider and the roadway to tilt toward the
downstream slope , thereby collecting more and more surface runoff during major
storms. The sloughing may have been triggered by the buildup of water pressure
in the layer of crushed rock which , according to the contract drawings , underlies
the topsoil and clayey earth layer on the downstream slope . Uplift pressure
on the underside of the impervious soil cover would then result in slough irig .
The area affected by sloughing is 100 ft wide at the top of slope and 50 ft at its
downslope limit. The slope was repaired by placing fill and turf on the slope .
The pavement distress has not been corrected .

There is no visible evidence of seepage emerging from the slope
or toe of the Dike . 

-

d. Middle Dike -

The Middle Dike appears to be In generally good condition; the
horizontal and vertical alignments of the crest are also good . There was no
sign of sloughing , erosion , cracking or other distress on the upstream and
downstream slopes , nor on the visible portion of the riprap. There are minor
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cracks in the roadway pavement. Both longitudinal and transverse pavement
grades are good . The downstream slope and the upper portion of the upstream
slope are grass covered . There Is no visible evidence of seepage emerging
from the slope or toe of the Dike . Some flow was~emergIng from the subsurface
drain at its low point.

e. East Dike
The East Dike appears to be In generally good condition; the hori-

zonta l and vertical alignments of the crest are also good . There was no sign
of sloughing , erosion , cracking or other distress on the crest , upstream or
downstream slopes. The crest and slopes are grass covered and free of bust~es
or shrubs.

There is no visible evidence of seepage emerging from the slopes
or toe of the Dike .

f .  Waste Weir
At the time of the inspection ,water was not spilling over the crest.

There was no evidence of distress or movement. The spillway was rehabilitated
In 1976—7 .

There were signs of leakage and some minor seepage from the
joi nts of the central and northern portions of the Waste Weir , and there were
at least two leaks on the southern portion .

Although most of the floor surface has been repaired there were
some loose stones In the floor.

The ashlar baffle wall near the center of the spillway bridge
appeared to be In good condition even though it has not been rehabilitated.

Holes for f lash board support s were not restored to the crest
surface .

There was no evidence’ of erosion along the Waste Channel , but
there are areas In the rubble —pa ved channel floor where vegetation exists .
These areas may be indicative of minor underseepage from the East Basin . The
channel downstream of the Waste Channel is on bedrock . Although further awa y
from the V.~ ir there are trees and other vegetatiai in the channel , they are not
considered to be an impediment to discharges from the East Basin .

g. West Hurley Dike
The Dike appears to be in generally good condition; the horizontal

and vertical alignments of the crest are good except for a minor pa vement
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depression described in the next paragra ph . There were no visible signs of
sloughing , erosion or cracking on the crest or on either slope of the Dike.
Some shrubs and overgrown grass exist on both slopes. The crest serves as a
paved two-lane highway .

Approximately at mid -length of the Dike near the easterly edge of
the roadway, the pavement is slightly depressed , even thouç~h it has  been patched .
Adjacent to the patch , the curb along the roadwa y is interrupted , probably to pro-
vide an exit for surface runoff which would pond otherwise in the low area . A
shallow swale leading to the top of the downstream slope and a soft zone of 25—foot
width were noticed at the toe downslope of the curb opening . Similar soggy
areas were noted downslope from two other breaks in the curb and also at a
location 400 ft from the north end of the Dike . It is not known if the wet con-
ditions were due to rainfall during the previou s night or to minor seepage . No
sign of sloughing or distress was observed .

An estimated 3 to 5 gpm was emerging from a 14-inch cast iron
pipe which is presumably the outlet of the subsurface drainage system.

h.  Woodstock Dike
The Dike which has a curved alignment appears to be in generally

good condition; the horizontal and vertical alignments of the crest are also good .
There were no visible signs ( ~

‘ ~loughing , erosion , cracking or other distress
on the crest and upstream slope . The riprap is In good condition and has not
been displaced . Near the maxi x~~.m curvature along the Dike there are trees and
bushes as well as some debris at the level of the top riprap paving stones. The
crest and the upper part of the upstream slope are grass covered .

Approximately 250 ft east of the bend in the Dike, the ground
adjacent to the downstream toe is swampy . There is heavy vegetation on the
downstream slope near the east end of the Dike .

West of the bend , the cross section of the Dike appears to be wider
than shown on the Contract Drawings. There Is an abandoned railroad track on
the widened area which is 120 ft In width and about 15 ft below crest level. The
track is located approximately 90 ft from the downstream edge of the widened
area . The downstream slope is overgrown with tree 3 and bushes. There is no
visible evidence of seepage emerging from the slopes or toe of the Dike , but
there is a small pond of stagnant water beyond the toe .

i. Glenford Dike
The Glenford Dike appears to be in generally good condition; the

horizontal and vertical alignments are also good . There were no visible signs
of sloughing , erosion , cracking or other distress on the crest or on either slope .
The riprap slope protection Is In good condition . The upstream slope above the
ripiap is overgrown with trees , bushes and saplings. There is a 4-foot high
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masonry wall along the upstream edge of the crest approximately 10 ft from the
dike centerline .

An unused single railroad track exists on the crest , which is over-
grown with trees , bushes and saplings on both sides of the track . On the down-
stream slope there is a heavy growth of trees and bushes.

j .  Regulating Gates
The regulating gates are at the Upper Gate Chamber. Eight sixty

inch diameter gate valves can control the water releases; from each Basin two
gate valves admit water into the Upper Aqueduct and two into the Lower
Aqueduct . At the Lower Gate Chamber , Upp er Aqueduct Gate Valves Nos 2
an d 4 or Lower Aqueduct Gate Valve s No s 1, 3 , 5 and 7 regulate water into
the Screen Chamber.  The water then flows into the Catskill Aqueduct~ excess
water Is diverted into the Wa ste Tunnel.  Gate Valves Nos 6 , 9 , 12 a n d 14
are used to bypass water into emergency turbine generators , Gate Valves Nos
8 , 10 , 11 and 13 to bypass water to the Aerator Gate Valves Nos 15 , 16 , 17 ,
18 , 19 and 20.  The bypass water then return s to the Screen Chamber.

k.  Abutments
There were no signs of seepage or other unusual  conditions at the

abutments of the masonry dam , Dikes and the Waste Weir .

1. Downstream Channel
The channel downstream of the masonry dam is the Esopu s Creek.

Although the channel contained trees and dense bushes , its present condition
would not impede discharges from the reservoir . The findings at waste weir
channel are described In Paragraph 3. 1 1.

m. Reservoir Area
In the vicinity of the Olive Bridge Dam; West , Middle and East

Dikes; Wa ste Weir; and the Hurley Dikes. , there was no evidence of s loughing ,
potentially unstable slopes or other unusual conditions which would adversely
affect the dam.  It Is also reported that there have been no adverse reports by
motor patrols who examine the reservoir rim .

3. 2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the inspection did not
Indicate any serious problems which would adversely affect the safety of the
dam and require either immediate investigation or Immediate remedial acticz’i .

The spalling of the concrete on the downstream face of the dam , Including
the upper ledges and parapets , is probably the result of the action of chloride ion
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I
when snow mixed with salt is disposed of on the downstream face .

There were no visible leaks on the downstream face of the dam but the
growth of vegetation and the presence of a sapling are possible indications of
moisture at the downstream face .

The leaks in the masonry dam , especially in inspection well No 10 ,
should be monitored on a regular basis and record s kept to determine whether
the leakage quantities are increasing. Review of the available record s indicate
that the leakage is relatively stable .

The heavy vegetation , especially trees , on the slopes of the dikes
should be discouraged.

Local depressions and cracking of the pavements on the West Dike
and West Hurley Dike should be repaired.

Gate Valve No 6 in the Lower Gate Chamber was leaking at a high rate .
It is not known whether Gate Valve No 9 is operable at the present . Both of
these valves are used for feeding water to emergency turbine generators in case
of a power failure .

IL
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

Ashokan Reservoir stores waters from Esopus Creek along with water
diverted from the Schoharie Reservoir . Maximum daily release from Schoharle ,
by agreement with New York State Power Authority , is 672 mg .  Normally the
releases vary between 500 and 600 mgd.

Releases from Ashokan Reservoir to the New York City water supply
system through Catskill Aqueduct are controlled by the New York City office of
BOWS . The discharge varies between 350 and 600 mgd . To supply the clearest
water the upper level intakes are used normally in the summer and the lower
level intakes in the winter.

4 .2  MAINTENANCE OF THE DAM AND DIKES

It was reported that an operation and maintenance manua l is being
prepared for the project . There are motor boat patrols to examine the reservoir
rim regularly . Although there is no formally established program of inspection
for the masonry dam and dikes , major deficiences would be detected through
the constant presence of the project staff of BOWS . The quantity of both leakage
at the main dam and seepage from some of the dikes is measured periodically by
BOWS engineering personnel.

The dikes and the two wings of the main dam are maintained only by
periodic mowing of the grass slope protection . Maintenance of the earth em-
bankment appears to be adequate except for the local growth of brush at the top
of rlprap of the south wing and the Wood stock Dike . Maintenance of the slopes
of the Glenford Dike , which are not as easily accessible , is less than adequate .

4. 3 MAINTENANCE OF OPERATING FACILITIES

Although there is no overall operation and maintenance manual for the
operating facilities , there are some opera ting instructions posted at each gate
opera tion building . These instructions do not cover procedure s to be followed
for preventing vibration effects and in the event equipment becomes inoperative .

The regulating gates appeared to be in operational condition at the time
of the inspection . Overload condition is protected by shear pins , which are
easily replaceable. Some valve packings were leaking , notably Valve No 6, which
feeds water to emergency turbine generators . Regulating valve s are moved approx-
imately at three week Intervals as directed by BOWS ’ New York City office .
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4 .4 WARNING SYSTEMS IN EFFEC T

There are no warning systems in effect.

4 .5 EVALUATION

The operational and maintenance procedures at Ashokan Reservoir , in
general , are considered adequate . The maintenance of Glenford Dike is less
than adequate with respect to the control of heavy growth on the slopes of the
Dike . A periodic inspection program should be established .

I
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SECTION 5 - HYDROLOGY/HYDRAULICS

5. 1 DRAINAG E AREA CHARACTERISTICS

The Ashokan Dam and Reservoir is located on the Esopus Creek , East
of Kingston N .Y. The total drainage area of the basin contributing to the Asho-
kan Reservoir is 257 square miles.

5 • 2 SPILLWAY CAPACITY

The spillway, which is located on the East Basin , is shaped to conform
to the overfall jet , and is 950.0 feet in length . The maximum head possible be-
tween the spillway crest (El 587.0 fee t) and the top of the dam is 15.0 feet.
No data is available on the head-discharge relationship of the spillway . In
computing the spiliway discharge rating table the coefficient was assumed to
vary from 3.1 at 0 .5  feet head to 3.8 at 5.0 feet head and above . The computed

- 
maximum discharge is 209 , 700 cfs .

5.3 RESER VOIR CAPACITY

The total reservoir capacity at the spiliway crest (El 587 .0 feet) Is
127.858 billion gallons (392 , 400 acre-feet) . It is estimated that the available
surcharge storage , between the spillway crest and the top of the dam , is 120 , 100
acre feet which Is equivalent to a depth of 8 • 8 Inches of runoff over the entire
basin .

5.4 FLOODS OF RECORD

A U.S . Geological Survey Gaging station , located 1.5 mIles upstream
from the reservoir , was operated from January 1914 to current year . The maxi-
mum peak discharge flow , for the period of record , was 59 , 600 cfs on March 30 ,
1951. Transposed on the basis of the square-root of the drainage areas , the
estimated Inflow to the Ashokan Reservoir was 71 , 300 cfs . The maximum head
recorded at the spillway for March 1951 was 5.23 feet , equivalent to an
outflow discharge of about 46 ,000 cfs . Data in a report made for the Corps
of Engineers on the Lower Hudson River BasirJ./, give the following:

Date Inflow Peak (cfs) Outflow Peak (cfs)
Oct . 1955 51 , 679 22 , 742
June 1972 62 , 732 38 , 865

-~‘Lower Hudson Bas in Hydrologic Flood Routing Model , Wa ter Resources
Engineers , Inc. January 1977, pg. 145 Table 14.
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5.5 OVERFLOW POTENTIAL

The Standard Project Flood (SPF) inflow to the Ashokan Reservoir Is
given as 91 ,286 cfsJ/ while the outflow peak is only 44, 881 cfs . The computed
maximum spiliway discharge of 209,700 cfs is 2.3 times the SPF inflow peak
and.4.7 times the SPF outflow peak.

5.6 EVALUATION

In view of the fact that the Ashokan Reservoir Spiliway Is capable of
passing the Standard Proj ect Flood , it is considered adequate from a hydraulic
and hydrologic viewpoint .

-
r

-~“Lower Hudson Basin Hydrologic Flood Routing Model, Water Resources
Engineers , Inc. January 1977, pg. 145 Table 14.
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SECTION 6 - STRUCTU RAL STABILITY

6.1 EVALUATION OF STRUCTU RAL STABILITY

a. Visual Observations
Visual observations did not indicate either existing or potential

problems with the masonry portion of Olive Bridge Dam and the Waste Weir
(Ashokan Reservoir Spiliway) . The observed leakage in the lower inspection
gallery of the dam is not detrimental to Its stability or safety .

The small amounts of seepage and leaks emerging from severa l
locations along the Waste Weir are not detrimental to Its safety .

b. Design and Construction Data
No design computations or other data regarding the structural

stability of the dam or spillway are available .

On the basis of the performance experience , as well as engineering
judge ment the spiliway and the masonry portion of the dam are considered to be
stable

Although there are no design computations available , It is likely
that the masonry gravi ty sections were designed by engineers of the BOWS in
accordance with procedures presented In E. Wegmann ’s text, “Design and Con-
struction of Dams. ” If the masonry sections were designed accordingly , the
stability of the gravity section would be considered to be adequate .

c. Operating Records
No majo r operational problems which would affect the stability

of the dam or spiliway were reported .

d. Post Construction Changes
A major rehabilitation of the Ashokan Reservoir Spiliway was car-

ried out during 1975 and 1976. The details of the major repairs and modifications
are shown on the drawings prepared in 1974 by Ammann & Whitney , Consulting
Engineers.

e. Seismic Stability -

The dam Is located in Seismic Zone No. 1, therefore no seismic
analyses are warranted .
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I
SECTION 7 - ASSESSMENT/REMEDIAL M EASURES

7.1 DAM ASSESSMEN T

a. Safety
Examina tion of the available documents and visual Inspection

of the Olive Bridge Dam , the Ashokan Reservoir Spiliway , the Dikes and the
appurtenant structures did not reveal any conditions which are unsafe.

The Standard Project Flood inflow to the Ashokan Reservoir is
approximately 91 ,300 cfs while the outflow is only 44,900 cfs. The maximum
spiliway discharge capacity is estimated to be 209 ,700 cfs . The project dis-
charge capacity is therefore adequate according to the Corps of Engineers ’
adopted genera l principle that structure s be designed for the maximum flood
characteri stic of the region , which Is , In practice , the Standard Project Flood .

b. Adequacy of Information
The information and data available were adequate for performance

of thi s investigation .

c. Additional Investigations
Additiona l investigations to assess the safety of Olive Bridge

Dam , Spillway , Dikes and appurtenant structures do not appear necessary .

7.2 REMEDIAL MEASURES

No remedial measures are required at the present time.

It is recommended , however , that deficiences that are minor at the
present be repaired or monitored to assess potential future changes In the per-
formance of the dam and appurtenant structures:

a. The leakage occurring through joints and crack s in the masonry
portion of the main dam and spillway should be measured on a systematic basis.
The data obtained should be reviewed and evaluated on an ongoing basis.

b. The rate of seepage emerging from the subsurface drainage systems
at the various dikes should be measured on a systematic basis and the data
should be evaluated after each inspection .

c. The concrete parapet on the top of the masonry portion of the main
dam should be repaired . Also a snow clearing procedure should be developed so
that snow and ice mixed with de-Icirig salts is not disposed of on t’~e downstream
coping near the top of the dam.
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d. Pavement near the south end of West Dike should be restored to
original grade by reconstructing both base and surfacing . Similar repair work
should be carried out in a localized area on West Hurley Dike.

e. Curb adjacent to the north end of the masonry dam should be re-
paired .

f .  Heavy brush , shrubs and saplings should be removed from the
slopes of the Woodstock and Glenford Dikes and the south wing of the main
dam. On the downstream slope of the Glenford Dike tree growth is especially
heavy . Larger conifers , but not deciduous hardwoods , should be removed .
The remaining trees should be inventoried and their condition monitored . If
a tree dies , the area around the tree should be monitored for seepage.

g. Appropriate action should be taken to stop leakage at Gate Valve
No 6 in the Lower Gate Chamber.

h.  Vegetation growing in the Waste Channel (upstream of the Bridge)
of the Wa ste Weir should be removed .
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VISUAL INSPECTIO N CHECKLIST

1. Basic Data 0

a. General
~~~~~~~~ ~ k%D~~CName of Dam ~~Q~~MJ ~~p~ Hazard Category________________

County UL5T~R XD4~ 4)
Stream Name ~ 5oPu S CtEE.Ic. T~ibutary of ~~UOSOM ~~vE~T~
Location ~~~~~~~ County Nearest Town (P .O.) °

~ ’~~_~
,gIb6E 64

~
AR. 1,AM)

Longitude 74D 
~~ Latitude 4%~ ‘~~~~~~ Other Dtrectionsj~j~~~~ ~~~~oc ~~P4Gcroi.3APPI~p~c~ 1D ~bwS ~ cF~C~L ~ 1~kR.OU6H TO~~ oc~~~~r~p (i~~~Date of Insp ~ ~~ ~~~~~~~~~~~~ ~~~~~ Temperature_~~~~~~~~c ( D DA*I~

b. Inspection Personnel E~. JOMAS R *~ E TE.chk I~JICAt.. E14&R-
1~ A~ ~€ O ~~ EL ~~~~

. PA~rEL
~~~~~~~ ~~~~~~~~~~~ ~1~ UCW~ AL E~J~~R~
M. M A ~~ C~AL E~4E~~

c. Persons Contacted L .  ~~~~~~~~ A ~~~~A TW€ €~~ L
~~~~~~. CA~~’? ?~ c~si~~ ~~~~~~ ~~~

tA) SW LL1’ ~
L. ~ A~’J~ S - OP&~ At %pt~ IMA iM~~~~~~~~~~E

OF c.~~rRAcT : ~bEPt. S~, ~9~Y1d. History: Date Constructed ~~ r~ç .4~1TI(~K) ~~~~~ 2D, %~ I ~
0 

Present Owner ~~~~~~~ O~ *JATE R SUP PL’~( ~JY C. .
Designed by ~~~~~~ ~~~~~ oc 0

~.~AC~~~ ThU& B~ oS. Co A~~ t3IMSTh~0 

Constructed by ~ ur~ C.~ç ~~~ rni3~~~’5 ~TUD M

Recent History ~~~~~~~~~~~~~~~~~
Technical Data

~~pe of Dam ~~~~~ E~BA~K . Drainage Area ~~ ,76 O Acres
_____________________ £~A~s~~ ~~L4QALH~~. ~~~o_fl ~

Height 2S~o Fl’ t Length ~~~~~~~~ E~ G1I~ t O’)t) FT

Upstream Slope 1Tf~€D ])ow nstream Slope ~~~TTEUt)
V~.Oo FT AT 

~~~~~~~~~~~ 
‘~~‘~

~~~est Width 
~~~~~~~~~~~~ ~i & ~ rd at Spillcvay Crest 3 FT

0 -~ 

.. 

—~ - — —-
- —  -. 

0~~I D ~~
_____________ . ~~~~~~~



I

Low Level Control: (Type and Size)_______________________________

~Ja1ve Condition_____________________________

~~~~~~~~~~ MJ~Emergency Sptllway Type (Materia l) 
~~~~~~~~~ Width

Side Slopes________________________

S~”.u~A’~ Height (Crest to Top)_______________________

Exit Slope c ~~0Q. ~~E O T ~ -~ ~~~ SPtLLu ~A1 Mi~b
W A5,~3 j~ i~~i~ ~~~~~~~~~~~ b . A ~j~w~ $

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~
Ponded Surface Area €~ I ~~ Acres

0 CapacIty (Normal Level) ~~ t, 4o0 Acre Feet
Capacity Emerge nay Spiliway Level_—_ Acre Feet

3. Embankment
5OUT~ W~ J(~I ~S �O P1. A~J~~ Wo1ZTh V)~N,~~ 2~oo FT.

a. Crest ~~4 FT ~~~~ ~ ~~~~~~~~~~~~~~ a~ t~~~~i (Tw-o L.A~j E $2~
(1) VertIcal Alig nment UPJ t FbR.tiil W 11W C~QEST EL. 6CY9.St.

(2) Horizontal A u g  nment $TP..A% ~, WI 0Th ~~) I N 6 
~ 

; 4f~J3

~~~~ nI ~ I~1 ~~~~~~~~~~~~ ~~OO b

(3) LongitudInal Surface Cracks ¶OME Cgp~C~ I_.S V1~~’%t E I)~~
MP~4A LT ~~~~~

(4) Transverse Surface Cracks l$OIItE C~ A~C~ \1~ S~P~ 6 1~J
A~~?~~~LT PA~~M EiJ 1

0 ~S) General Condition of Surface P~.u~~~pJr S U1~ FP C~ ~ Et~J1RA LL~

~ ooD C.ot~j ~~i ip , 4 0

r (6) Miscella neous ~~L)I~L~ 2A~Lc pp.~ ~~~~~~ .~ ‘DES OF
20&rM A’f ~r~ At~~ 4T A~Th I N ~!OOD £OKJDtT’O~4

H ~~

‘
_ _ _  . _ _ _ _ _  

0



•.~ . . b. Upstream Slope ~A-1W~. ~~ u~~(L~~D Ui r~ 4 P#~%i I~J~~ 0

P~~u~W ~ L. ~~~~ M~~ mo~c EL1 5~(0 ~-r~ ce~~~ GMsc€ b
(1) Undesirable Growth or Debris li~ 1~ US~i4 AT L~~’E L 0i
1~~~ U PPER0.P flD~1 oF PM1i~~~ ~1~~ )E Co~~ SE O~~ likE
c,ui-w kiw~~.

(2) Sloughing , Subsidence , or Depressions ~) b~j e  V is] (3

(3) Slope Protection____________________________________________

(a) Condition of RIprap_~~~~~~~.~.~~~.ALL 1’ ~~OOb. .

~~ Durability of Individual Stones___________________________

0.

(c) Adequacy of Slope 0 Protection Against Waves and Runoff _______

APPA 2~E~~TL~( ~~Db D — I~ rn1~~ c~R.. ~~b ‘DMfl I ~

(d) Gradation of Slope Protection — Localized Areas of Fine Material
U ?~J ~~o R.M S tr~ ~Tt~~€~ 0

I,

(4) Surface Cracks ~ \J~ O~\ ~ L E

I
a. Downstream Slope 

0

(1) Undesirable Growth or Debris____________________________

1
H 

. 

~~~0 

_ 
_ _  

L .
-. ~ 

- 

- -~~~~~~~~~ ~~~ 
—I 

~~~~ 
—

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



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

0. 0 

. 
*

(3) Surface Cracks on Face of Slope_ ~tO~~€ \h~ iEiE

(4) Surface Cracks or Evide nce of Heaving at Embankment Toe_______

~~~~~~~

(5) Wet of Saturated Areas or Other Evidence of Seepage on Face of
Slope; Evide nce of “Piping ” or “Boils ”

—

(6) Fill Contact with Outlet Structure C~ TF.U~ Q.AL.L~ ~~~,ob

~M IT1~ M4j oi~j e f  ~b4~% 

(7) CondItion of Grass Slope Protection ~ 1C~ UER.0.A LL 1 ~~ooD

~pQ~~ ~j 4 t~J ~ Pt~~ CV 6Lo~.~flJ o~ ~ c~iT~~i~)IW 6

d. Abutment s
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(1) Erosion of Contact of Emba nkment with Abutment from Surface Water
Runoff , Upstream or Downstream

1 ~~O~JE 
0

I
(2) Springs or Indications of Seepage Alo ng Contact of Emba nkment

• with the Abutment s

• 

0 

L .
--



(3) Spring s or Indications of Seepage in Areas a Short Dista nce 0

Downstream of Embankment - Abutment Tie-in

e. Area Downstream of Embankment , Including Tatirace Channel

~ AC~ A I t~ Cd ~U’t tS E~~ P~J S C~ E EK-

(1) LocalIzed Subs ide nce , Depressions , Sinkhol es , Etc. ___________

(2) Evidence of “Piping ”.or “Boils ”_____________________________

( (3) Unusual Presence of Lush Growth , such as Swamp Grass , etc.
I 

~ O(’J6
V

(4) Unusual Muddy Water in Downstream Channe l__________________

~~~~ ~~~~~ 0

I
(5) Sloughing or Erosion ~~~~ VI S % ~~ L~~

I
(6) Surface Cracks or Evide nce of Heaving Beyond Emba nkment , Toe

I NO~4~

b

I -

~~~ 

~~JiT - --- --v—



(7) StabIlity of Tailrace Channel SIdes lopes________________________

~~EUE9.ALL~( c~ .ot,b

(8) Condition of Tailrace Channel Ripra p 
~~
‘ ~L4 P.

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

(10) Miscella neous 
. 0

f. ~~ainage System ~~OP~~UR.çACE l~g.A~ 4S ~~4 ~~JW M�TREAM
ELO PE OP ~~nTh tAitt4G S .

0) Condition of Relief Wells , Drains and Appurtenances t¼.~o ~ EL~E~0 
~~~~~ bQ.AI~~S ~~ E Sue~5u2.c*~cE T~~ R..EFo~~E Cs N biT~~~J

C.OuLb K101 T?E ~ TAU44~ .D ~ c!,vr rERs ~~V6 ~ rI O P~J ~~E2h1S 4~~ ~~ EQ~~ MT/-f ~~~A$SS ~ Z E8R)S

I ~~ Unusual Increase or Decrease in Discharge from Relief Wells

~~~~~ APPLLCA~~ L~~

I i
4. Instrumentation

(1) Monurnentation/Surveys N~oi~~ \~~~~p~~~~

J . •
—

L 
_ _  

0 _______ 
_ _ _  

L .
_ _ _ _  — —



(2) ObservatIo n Wells ~4r.*i~~

(3) WeIrs ~~OI~3~~

(4) Piezometers________________________________________________

t o
1~ 

—

I (Other) ~~P~T~~~A t(\ ,l~y~~~flA1IC ~~~~~~~ LEU&L ~~~~CATDQ-

~~ ~~LET TD 2~~ S~~2-’&OI~.. — 2.€L-Ct~~ ~~iQ.~€C7

I )
~~FL~~J (~~~~~~ n ~~~~~.S

0.’
~) •

I
5. Reservo ir

l~~ P~(0...T~~~ I~J V IC’~~’T’i’ O~~ ~~At(\ A~ D ~~ I’&~~~ —

1 A~~
a, Slopes ~~~~~~~~ S~ OP~~S ~N\ \J ~ CI ~~~~T ’(  

~~F ~ ,MV~I

I ~ \~~~S M..E ‘~~ ~~~~.)~~Q.ALL ( ‘~‘Tfr~~~E
0 

~~~~~~~~~~~~~ A L c r~ ~
T0. li ’JA~ ~~~1~O2-TE~~ ThAT T4~~ 2~~ ~)A~- 0.

I ~~p I I D ~ J ~..) C~~ c~’F~ ~~~IVO ‘T C ~~r~~P orv~~ D

~ y ~~p~~rj 2.. ~~/~ Ar1 ~~A1~~~D L .

(
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~



0 
b. Sedimentati on l .)AS P-~~~O~~~~~t~ Th~A~ ~~~~~

c
~~\)~b ~~~ 

. 

~~~~~~~~~~~ I ~~ *

\kIc~cT ~~A~~IK1 ~~F

I 6. $pillways

/ (frfr64cr6 A’~,e) ?~vmcH SERwc~~
JP,LLwdc r

a. Principal Spillway : Inlet Condition_

Pipe Condition_

General Remarks (include information such as recently repaired ,
potential for debris accumulatio n , special items of note , etc.)

(w€~~I t,~iAc ~~~~ UTA1tI. ¶~\( 4~P~~~j (~ k ~tu~~rrE cu~FACI ~J G Th
i~t. c’r~oc1y.~~~ 

‘
~~~

-
~~ %~~~ w~ Q~ M’t~o~~ CJ AK~ MJD

E~Pft~~~ ..0PI~ ~ OnJTS O~ 14~~ t’JEI~~.. +OLE~~ Fb~~ I LAS+i~~~’4~~DS
j~iS~~~ ~~~~ ~~~~~~~~~~~ ~~~~~~ ~~~~~~~ SUVA~~~ The~Q..~SDM~~ L~OÔSE. %TO ~~~~~ I~~ fl(~~ ~~LOOL .

b. Em ergency Spiliway : Genera l Condit lon__________________________

~~~~~

— 

0 0 ~~~. - . 0

Tree Growth_______________________________

1 
0

Erosio n *

Oth er Observations _________________________

E
1 ~~. ~tructura l (if required) See Attached Append ix

— ~0__  ~~~~~~~~~~~~~~~~~~ - ~~0o_~~_ — -- -~0--- - I

~1~ - 0 ~~~~~~~~~~~~~~~~~~~~~~ 

00 

_ _  

0



8. Downst ream Channel  ~~~~~~~~ 0~~ g u bA t t- P ~ v~~b *‘~~~~~
F4oo R (k,&c r( #*AJA,~~~ \ uPr ~ Rov rz. Z?A &~‘D~ L~ 7’~~~~~J /~VTV A

~~xpo.seD F3~~b R.oc.~ I A J I~~ A 6i’t.~..y J~ii~~ e~~ ~~
j
~Jr~~~~ 7116

ISOPt)~ ~~~~~~~~ V4L (.. EY /. 4~ ,%‘~,L~~ $ F~~O,V~ T)#~ ~~~~

a. Condition (obstructions , debrI s , etc.) WETE COA+A kP.’~ L co,~.sr*t VJ

f~ii~~~ ~E~~~~TATIO1~J. So~ iE~ t E t sR I S  CO,,fl-Aj pJt~D ~~i

~~~I v ~ie ’~~~ ~ ow~isrR~~AM C~ A ’JW~ L. A~JD FL’ QTI4 E R.. ~ JA Y
F-~p~A L~EI R-. ]J4ERE &~ E APi~ r4~~R~ yF~ E~rAi I o $J.
OE~~~ ’S ~~~~~~~~ V Ec,ET~~r ?u&) A-~$ ~JOT ‘~c~~s ~~~~~~A~J ~MP t M ~~~ Yt 1~~ 1~Ic(J4rA~~~~~~ ~ Q.orfl i1~~ ~

-
~~ v ~~A~ ’iU

b. Slopes ______________________________________________________

I
c. Approximate No. Homes and PopulatIon_______________________

ii _____________________________________________________d. Genera l_______________________________________________

1~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

F
F

TEAM CAPTA IN

IT
— ~- . t - -0_—— ---— - —~~~_-0- — 0 _,~0. _~____ 0 ________________________________________________ b

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



STRU c;TURA 1. IN U ’LCTI C N CI- 1 1~CKL J~ T

Ph ASE I DT~M INS P ) CTIO N
T~~( ~MSawi~~ P ei~r,aN ~ ~c m’e ouv( aRIocE D PPt4i~~

• /A) !~1t/t r,VCLy ~~ODP C~~
j  PIT/OW. ?W(€1 ~JA~ fc~-1L SPAILHVç

1. Concrete Surfaces ~4’vP ‘~T/ ~’&.~ ~~e4cx.c ~N ~~E Oaw~i�rRE.4fl E~~~~
, T~ie€~iii~~~e coPiL fl, ‘~VOg ~~~A CI<5 4fVD “Ll~~~~ o(poc,r � ~~i 7WI e.~J~4L~ Q~~ ~Wt 1OW C~tNc PEc T/ ON ~~~ L (. £~Y 7WE S(J,~srE I~(/~ (4 Pa ~ .iA Y)

~ ~~~~~~ ~~~N,~8i~i rfrrEJ / Al I q 7ç. 7~~~
CWT ~ ~~~I~L $~~~ ,~~ P~ A,2s)~~ MJ ~ ioP ~D , v D/f , oA/. rME~f W8VEJO ,%TE ~€4~ g At~p

r~o~1 TNt Sr ~PPEP WAS7E wi’~~ -

2 . Struct urn 1 Crack I. ng_ No S,4 av/ ~ / CA4~’r s T ’~ 7~rn 4~_

_~ N T/ft SP~t~~)AY O~ ~Ht O~ (i/E 5.~iO~ 1 O.4 A1. 
____

3. Mover rie nt  — Horizontal  and V er U c3 l  A lIg r .n ie i i t  TW(~ E

iN E ITHU. THE /-/ O~ I2ONTAt . OR Vt~ TIC.4 L 4L,6N,.lEAIr C# THE OL i VE 8RiP((

~~~ SPILLtT)~~V _______________
4. Junctions with Abutments  or Ern b~.nk incnt s  ~~~~ J(IA’CT/OW S OP 7>f E ovve .&~~‘P((

o~~~ wimi r N f E f t ? B k A l r s •~~~~E i#v qoo p ~~NP/ r/ o N. ~~~~~~~~~~~~ 4TE,IJ0.ç
gf 1HE~~~~aL~ iAy,I~A// c W 4iA5~~Q,’fj J//~~ 

r,qr0.CD i’V ‘ilS A~~~
ALSD /W ~ öaP C iD’71~~V

,14’ ,sv~ P(c r,o#i O~ 171E Lo~ j (~~~~ W~L EiQY
5. Drains — roun dation , Joint , Fecc ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

OPE~~A-T,VE. , f~~~~~~~~~~~?(Aj 1 L~
I
~~I2( /~y4Dt E4/CAI E. .’74”/,Ncp~ cr’ow ~~~~~~~~~~~~~~ 

d.4~iy f , 7 /~~~~~ ~f ~~~~~~~~~~~~~~~~~~~~~~~~~~~
EX CEPT 47 Wo, to /A ,sp( cr ’b, V ‘i ~~ ~~~‘e.et 

~~~~~~~~~~~~ AIA-~ ~~~~~~~~~
6. Water Passages , Conduits , Sl u ices  ii~~r ,4-ccEcc,~L ( —

Cou~~ NQT 8~ I P E ~~rE.~~.

5~ L PA ~V~~p L~ ~~-l ~~~ WE RE ~~~T P7~ YE vERA L
7 . 0  Seepage or Leak age .  f t R ~E.4~ ~~N ~~~~~~ sre Ps O F  T~ 1E ~~~~~~~~~~~
A ~ EM#t pi~ c ~76s&e..iiLP 4L2~~ ~~~~~~~~ ‘~~ 7?~~ C~Q4Lt “1 !t~
/1j~Pecr,o~v E~ y.A~iD_ OT~~~a L.L€ .~ W~4€RE LocM~9~~~~ Cuu Lp B€~~~~~

8. Mono lIth Joints — Const ruct ion  Joints N070. V/ c I B ~~~ fAt P/1~~7. 
-~~~~~~

$‘P I L L  1
~

,4Y t~IA L~~ t4) E~~E gEPA U�~~ iitJ ~ C ) 7 ç  p
~
j
~ kpPf ,a-~~~ 

0~

iN c~oop C~~~p, r so p~
9. Found at I on IVO T~ VI S ’8 L E  — P ?A ~~NR Y ~~~~ FD~~NPE,P~_o1V ,~ OC ( -

-rw~ SP/ L4JA ’~ L~ A~S RCH / U 7~~- T~ .D ‘‘~~ I9~~S~ ,4 N ~~ —

~ PP~~k?~
ç IAJ ~~OCp cc’vD’r,o,i/ . -

_00 •_O o o  _O o OO ~~~~~~~~~~~~~~~~~~~~~ 0 — — — _0_ - ~~~~~~ — 

—. 
~~~~~~~~~~~~~~~ 

~00



10. Abut :n e nt s_ EJ~~~ H ~~1 kN 1t~J73 / ~1~C l~J ~~~~~ ~~~~~~~~~~~~

r i l (iZ€ 4 C  N c r ~~~A9 7fr1 ENrS  - 
—— —

11. Co ntrol Ga tes TH&?E ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
T/f f CLI vf 8~~~5E PA t’2 ~‘ ? S P’~ ~j A~~~ ____________ _ _--

12. Appr oach and Out l e t  Ch ann e l3  1-~~g ~c~7~~tT c~~A~~N_~~ ,I/ /9 5 5 of ~1L

vE4irAr,~.v ñ,~~~4 - Sn.~i~~ Q- ’/ ’rN T/ rY O~ B’e’S, C

~~~~~~~~~~~~~~~~~~~~~~~~ 
oivD I

13. Stilling Basin - 
No r ~~PI ~ /~4&~_ _

14. Intake Structure UPP~~ 4~~ 
H~ O 5Z 4E JE ’Z ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
r~~~ we~ci< $ 4-iv .O (4-r~ t/A L Vg � 41~E Nor —

,~ie( £‘A/DE~~ 1,t)ArE/t _ _ _ _

15. Set tlcrnen t_/~/O ,4PP ki~E ’J ~~~(~ P P ~~E I ~(,1J 7 M I .  $~E TTL E ~~~~~O t i v E  6 P ( q~~~ P kt’1 C R  ~~L c ~) A y .  
-

16. Stabi 1it~’ No C~~~Lc ~~l~4 T, OH5 . I’~F~’- C  //~ILAB(i ~ Nc’ N~~

a. overturnin g ~1~E RE~~D I R E . P FO~ P4~~~~~~~~~~I 1 E ~~TI~~A TIOtJ

h. Sliding _____________ 
__________  ________________ _____—

C. Scj s , n ic_2Of r J E I - ~io ~~‘v/~L Y ~~;� c ~~~~~~~~~~~~~~~~~~~~~ ___

17. In st ru m enta t ion

* 
a. A li gnm e nt • 

-• _____

b. Up lift _________________________________________

c. Seismic ______________________________________________

16. MIscel laneous S omE ~~~~~~~~~~~ j N C~~~~~~,A’~~ 4 S~~P L/ ~~~

• c~FJ ?7+e~ ~ bOL~MJ ~~~~~ e,4j~”1 ~~AC~~ ~~~~ p~S A J ~~~~~ b~ 44

• - ~..0--- ---~~~~~~~~~~~~~
-

~~~~ -,. ~- - ~~~~~~~~~~~~~~ 0~~~~~~ _ ~~~ 0 — —

— —•---—--.-—--••-0~ --•--•-- 0—_- ~~~~~~~~~~~~~ — ~~~~~ ____ 
— 

V S



• VISUAL IN SPECTION CHE CKLIST
M~~ DL~ Avi D E~A5T bi,c~6S’~

1. Basic Data ~~~~ bP~~ s~~ ~~~~~~ B~ .% D6E. ~~Ap. 1

a. General -

Name of Darn Hazard Category__________________

Cou nty ID4~___________________________

Stream Name Tributary of______________________

* 
Location County Nearest Town (P. O .) _____________

Long itude Latitude Other Directions_______

Date of Insp Weather Temperature_________

b. Inspectio n Personnel ~ ~ 
L

J PATE L 0

I-
c. Persons Contacted____________________________________________

1~
d. History: Date Constructed____________________________________

Present Owner_______________________________________

F Dasigned by_______________________________________

Constructed by_______________________________________

0 Recent Histo ry___________________________________

2. Technical Data
Type of~~~~

5 
£AZT44 Draina ge Area !6S17(00 _ Acres

- b.’E$ r — U S  • 36E ~~~C7 /Ofr J S. ~,,,,8,4w,~J 4EW r
Height MIDDI.( . ~~~~~~~~ ~~

• Length o~~ r~~,s c#4Lr~.LisT~~— ~S FT .
Up stream Slope 8~ii€~~ID bownstream Slope ~~~~~ b

5jE StC~~1OA 1J.
Crest ~~~~~~~~~~~~~~~~~~~~~ Freebo ard at Spiliwa y Crest Z FT —

o~ m’s c.~i,e~~ ’sr

L 
-. - - --

-~ — ~~~~~~~~~~~ -



Low Level Control: (Type and Size) _

Valve Condition______________________________

Emerge ncy Spiliway Type (Material) Width_________

Side Slopes___________________________________
I ( ~~~ c~O M M ~~JTS

— Height (Crest to Top) __________________________
OL.IV~~BRIDé~ 0

DAM C*EtK.U ST)Exit Slope_________________________________

0 
- Exit Le ngth __________________________________

Ponded Surface Area Acres
Capacity (Norm al Level) _____________ Acre Feet
Capacity Emergency Spiliway Level Acre Feet

3. Emba nkment WES 7 MiDDL E A 1V b EAS T 2~i~~~~S -

‘E~~T~4 ,~~W~~T ~~~~~~~~~~~~~~~~~~~~ ~~~~ 7ooo~~FT ; 4~J~ ~~~T ~i~k ~3~4 O-f T

a. Crest 165 4 M’bDL4 ~~~~e 34± ~~7’ &A�7 ~~~~ ,‘c.~~ FT
P V ~~D~~OftD~~~~ OA/ W&~~T ~~~b ~~ ‘DDL~~ ~~‘~~‘e~ 5. ~~6~~A~ 51~~ ~ A~~T(1) VertIcal ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~2~~ P 

~~~

‘ /~~~e~~
gXCEPT PAYE$1~ A,7 1’EPLEcSI OAJ A 1E4(~ $ avr~4 CMb o/

AI&~ST ZI ,g4 (r o Ww s r~e~ ft,.’t s/be) ,. ALJ~o cEE CoMMeIuT 4/o . C
(2) Horizontal Alig nment ~~~~~~ r A~a AL,ekIfti&’VT 6o~2
- 1~-~t A-tL ~‘,~~ES

• (3) Longitudina l Surface Cracks 5~~M1 c~ eAC)t ~S V/s , ’b~ 6 ‘,~J 
0

~O4bw~~T /3 L/Er ’1~ sJ T5 OF AIEST SM ‘DDL.E b~C.ES ,4/a,ti~ 
0

- 
V/Sl &E pW

(4) Tra nsverse Surface Cracks SO,,,E cE,qrXS V’s,)3LE ‘MI
• £o~ Qk’l4 y Pe~vE!’-~ .vrS ~ p A/~~-r ~ w,D’ t e ~~~~~

- ~1SIf~U~ ~~
) 

~~A~T DiCE 
_ _ _ _ _ _ _ _ _

(5) General Condition of Surface ~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~ ~‘r

F N(A R ~5ovrfr/ EAIP A/(JT Z’~~E &v 11/cH

(6) Miscella neous it/E 7’EP 5S ’O&/ARE~ NEAR SbUT# f ~1.D ~~F

/ t1~ ST bI V.E N~43 SeTTLEO 413pt ’r 2 / 4ic~1E.~~~

F _ _ _ _ _ _ _— - — -- - - - — 0  • •  ____

~~~~~~~~

0

~~~~~~ 

~~ 0~~~~~~~~~~~___ — -

_____________ -~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
_ _ _  

I

- ~~~ s~~$’4~?7



. -.
~~ b. Upstream Slope AU ~/ ~ES ‘9 ’7~~~ ~~~~~~~~ ~ Th,JE PAV?~~

I 
• AAI D c 14S.S C ED~~4~~ VE S7V&iE qqv,N6 Th

(1) Undesirable Growth or Debris_________ _______________

(2) Sloughing , Subsidence , or Depressions A/owE Y/S~/ ~S~~
- OAJ ALt- 1) ii~e.S

(3) Slope Protection___________________________________________

(a) Conditio n of Riprap (
~ EA/EE..AL £ 7’ 6o 01) ~r44~L ~~~~~~~

(b) Durability of Individual Stones ~~~ 0~~~4rA L1 ) /KE.c

0 (c) Adequacy of Slope Protection Against Waves and Runoff _______

API’AEEAITIY ~~~~~ - I,7T~~~ ~~Q 
~~O~~~~4’i~~ EL.

• (d) Gradatio n of Slope Protection — Localized Areas of Fine Material
I LIN/ ~ o1Q,v1 ~~~~~~

I -

~~~~~~

I (4) Surface Cracks ,k/ôuE 14s,8L(

C. Downstrc~ m Slope ALt ~I~~E 5  ,~ar r ~~~ D ~
‘ I~1’7.W

1 (1) Undesirable Growth or Debris AJo.wE

1. — —

F 
______________________________________

J, :~~ ~~~~~~~~ ~~~~~~~~~~ 
~~~~~~~



(2) Sloughing ,, Subsidence , or Depressions ; Abnormal Bulges or Non-
Uniform ity

(3) Surface Cracks on Face of Slope A/o vE fr,.r ,.gI~~
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(3) Spring s or Indications of Seepage in Areas a Short Dista nce
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(7) StabIlity of Tailrace Channel Sideslopes _________________________

(8) Conditio n of Tailrace Channel Ripra p__________________________

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

(10) Miscella neous_______________________________________________

f.  Drainage System_______________________________________________
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(1) Conditi on of Relief Wells , Drains and Appurtenances Wo REut~F
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(2) Observation Wells \t~ ~~~

(3) Weirs t \ t O $3~~~~
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I
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