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PHASE I REPORT
NATIONAL DAM SAFE TY PROGRAM

Name of Dam: WATERVLIET (i. D . NO . 88)

County Located: ALBANY COUNTY

Stream : LO WE R HU DSON RiVER

Date of InspectIon: 5 - 6 JUNE 1978

ASSESSMENT
Visual inspection of the Watervliet Dam at French’s Mills

revealed a hazardous condition with potential for causing severe damage
to and , possibly , structural collapse of the dam . The condition consists of
severe corrosion of two section s of fabricated pipe in the penstock which
passes through the dam in the first bay near the north abutment. Sudden
rupture of the pipe could cause severe hydraulic impact loading on the
downstream face of the dam , the buttresses and the buttress foundation .

The extreme corrosion of the pipe sections is considered to
represent an unsafe condition of the dam . The safest course of action
would be to completely shut the 48-inch gate valve upstream of the
corroded pipe section s until their replacement . However , bearing in min d
that the pen stock carries the City of Watervliet ’s only water supply , a
recommended alternative procedure would be to close the upstream gate
valve so as to substantially reduce the water pressure In the corroded pipe
sections and yet provide the water requ irements of the city until the
replacement is made. If this alternative is elected it is recommended that
replacement of the corroded pipe sections be made within 30 calendar days
of the date of this report and that surveillance and warning system s be
put into effect until replacement has been made .

The spiliway capacity without flashboards is 79 percent of
the estimated Standard Proj ect Flood and with about 1 . 5 feet flow over
the abutments it would pass the entire flood . , from a hydraulic
and hydrologic standpoint the spillwa y capacity is considered to be
inadequate . However , as the dam is located in a confined valley with
rock abutments ,overflow of the abutments will not cause significant
erosion or undermine the foundation of the dam . Surveillance of the dam
should be standard practice during jor floods .

Nó4.vYork No . 29823

Approved by:
Col. Clark . enn
New York District Engineer

Date :~~~’~~~~~ P~~ g
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PRO GRA M
WATE RVLIET DAM AT FRENCH’S MILLS , INVENTORY NO . 88
LOWER HUDSON RIVER BASIN
ALBANY COUNTY , NEW YORK

SECTION 1 - PRO JT CT INFORMATION

1.1 GENERAL

a. Authority 
-

The Phase I Inspection 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 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
deficiencies and hazardous 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 PROTECT

a. Desc~4ption of the Dam
The Watervliet Reservoir is formed by an Ambursen Dam

(reinforced concrete flat slab and buttress) built across the Normans Kill
at French’ s Mills.

The principal dimensions of the dam are :

Length of dam at top (bank to bank) 380 feet
Length of overflow spillway crest 324 feet
Maximum height 36 feet
Maximum height with flashboards 39 feet
Width at foundation 74 feet

The spiliwa y is ungated and formed by the downstream
face of the dam . Its crest is at El.  256 and flashboard s which are permanently
in place raise the reservoir level to El. 259. A 50—inch penstock through the
dam near its northern end , con trolled by a 48-inch gate valve , supplies water
to the pumping station downstream for the City of Watervliet. A low-level
outlet , 5 feet in diameter and controlled by a 4-foot sluice gate , goes
through the dam toward its southern end.
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b. Location
The dam Is located on the Norma s Kill at French’ s Mills

approximately 3 .5 miles south of Schenectady in Albany County.

c. Size Classification
The dam is less than 40 feet high and the usable storage

volume is less than 50 , 000 acre feet; there fore , it is considered to be an
“intermediate ’ size darn .

d. Hazard Cla~ sifl catiori 
- •

The dam is in the h igh” hazard potential category . A
pump station and s ~vera l ho mes downstream would be affected by a breach
of the darn .

e. Ownersh~~
The Waterviiet Dam is owned and operated by the City of

Wate rvl iet.

f .  Use of Darn
The impoundment provided by the dam serves as a water

supply  reservoir for the cities of Watervliet and Guilderland.

g . Design and Construction History
The dam was designed by Solomon , Norcross & Keis , Engineers ,

of Atlanta , Georgia In 1915 and built in 1916.

h.  Normal Operating Procedures
Water releases to supply Watervliet are approximately 3 .5  mgd.

Whe n the reservoir level is high , an additional 3 .5  mgd , finwi ng through the
same penstock , powers the hydraulic turbines at the pumping station . The
turbines are mechanically linked to two pumps which provide water for the
city system. As the reserv oir level gets lower , more water is required for
pumping . When the level gets very low , to conserve water electric pumps
at the pumping station are used instead . The electric pum ps can be used at
any reservoir level.

An additional 1 .0 mgd is supplied to the Town of Guilderlan d
through a separate penstock . Water flowing over the ungated spiliway continues
dire ctly into the Norm art s Kill .

1 .3 PERTINENT DATA

a. Drainage 1’~reas (sq . mi1e~) 113 .6

b. Discharge at Damsite (cfs)
Maximum known flood at damsite

(estimated) 10, 900
Total spiliway capacity at maximum

pool elevation 30, 500

—2—
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c. Elevation (ft ahove 
~ flTop of dam 2 1 4 . 5Max imum pool — d esign surcharge 2 4 .5Sp i l lway crest (with f l a shh oar d s )  2 5 9

Streamb ed at centerline of dam 220

d . Reservoir (m 1~~~L
Length of max imu m pool 2

e. Storage (acre—fe~~
Normal operating pool 5 , 000Design surcharge 3 , 990Top of dam 8 , 99n

f .  Res~~~oi r Surface (acres)
Maxim um pool 430

g. Dam
Type — Amburs en , re in forced concre te f l a t  slab and but t ressLength 380 feet
Height 36 feet
Side Slopes — U/S I . 0 CV) on 1 . 0 (H) (scaled)

- D/S 1 .7 ~~ on 1 .0 (H) (sc aled)
Grout curtain - None

h . ~.p tllw~y
Type - Concrete slab , D/S face of dam
Length of weir — 324 feet
Crest elevation — 25~with flashb oar ds — 259
Gates — ungated
U/s channel - No n e
D/5 channel - Norm ans Kill

i . ~~gu 1ating Outlets
A 50—i nch penstock passes through the dam near its northernend and is controlled by a 4 8—inch gate valve . The centerline of the penstockin the upstr eam face of the dam Is at El . 240 .

A 5—foo t  diameter conduit  through the dam near its southernend is controlled by a 4—foot  sluice gate . The invert of the condui t  at itsupstream end is El . 222 .6 .
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si:. Tb ~N 2 — I : N G I N  T R I N ~ DATA

2.1 DESIGN

The design of the dam was made  by Solomon , Norcross & Keis ,
En gineers , Atlan ta , Georgia in 1~~I5. There are no desiqi. computations or
specific design me i r anda avai lab le  for the p ro jec t .  There are contract
drawings of the dam in “ Proposal , Contract and Specification s for a Municipal
Water Supply from the N on i ians  Kill at French’s Mills for the City of Watervliet,
New York ” .

A t i a i n i n q  wall at the nort h abutment was reportedly bui l t  during
a ten—year  period fol lowing the orig inal  con struction becau se of erosion
in that  area du~ to heavy sp il lway f l o w s . This wall was raised two to three
feet in l95~~, In accordance with a drawing and specif icat ions by Keis & Hoiroyd ,
Consul t ing Engineers , Troy , N ew York .

A new concrete apron was added jus t  downstream of the original
structure in H3(~, as shown on a drawing by V . G .  I amb , City Engineer of
Watervliet.

In I 9h5 , the spi l iway  and concrete apron were resurfaced with
gunite . Cavities in the concrete on the spil iway face were fil led , and joints
between slabs were cleaned and f i l led with pitch . The extent of repairs Is
shown on a drawing by f .  Kenneth Fraser & Associates , Rensselaer , New York .
The work was reportedly carried out in the winter .

The three—foot  h i i h  f la shboard s  were reportedly replaced in the
summer  of 1q75.

2 . 2  CONSTRUCT I ON U~CORDS
r

No detai led cons t ruc t ion  records arc av a i la b l e

2 . 3  OPERJ~TTON REC ORDS

There is no operat ion and maintenance manual for the project.
Some work orders indica t ing  rep a i rs  made are kept  in the pumpin g  stat ion .
There Is no reqular schedule of maintenance.

2 . 4  EVALUATION OF DATA

Exi s t ing  data were made rea d i ly ava i lab le  at the Waterv i i et City
Hall and at the Watervliet Reservoir Pu mpin g Station .

The avai lable  data reviewed are considered adequate for this
Phase I inspection ~nd evalua t ion  of sa fety .
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SECTION 3 - VISUAl . INSPECTiONS

3. 1 FINDINGS

a. General
A visual in spection of Watervliet Dam at French’ s Mills

was made on Monday and Tuesday, June 5 and , 1978 . A~ that  time , the
reservoir level was at approximately one inch over the f lashhoards and flowing
onto the spillway.

1) . Dam
The concrete surfaces visible from the walkway through

the dam were in good conditiun . There were no signs of seepage , movemen t
or other distress.  The toe drains were not visible due to the presence
of water in the bays , and , in some bay s , excavated rock which was not

- 
- removed .

c. Spiliway
At the time of inspection water was flowing over the spil iway.

However , excessive and widespread spalling ot the qunite  layer was clearly
visible . At the vertical joi nts between slabs there were pockets of erosion
which appeared to be several inches deep. Cracks in the spiliway apron
were visible .

It has been reported that the remaining guni te  on the sp i l lway
is drummy and the gunite has been completely eroded off the new apron;
also that the shale under the new apron has eroded away In spots.

Toward the north abu tment , a number  of the bar s  ho ld in g  the
flashbo ards are defle ’ted several inches at the top, reportedly due to the
effects of a hurricane In 1960 .  At the north abutment , the top flashboard
(1 foot high) is broken off  for about 5 feet.

d . Abutments
Seepage was observed through the rock at the south a bu tment

with in the dam , entering at approximately the top of the dam . It was est imated
to be about 5 gpd . According to casual observations , there has supposedly
been no increase in this flow . The water has reportedly been tested and is
not from the reservoir , but from a spring within the abutment  rock .

The training wall at the south abutment  is v i s ib ly  eroded
• and undermined with a cavity formed beneath the concrete up to 3 feet deep.

The training wall at the north abutment  is in a s imi la r  condition
with wire mesh exposed from under  the eroded quni te  layer on the concrete
apron in this area.

—5—
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From examination of the abutment rock , it was determ ined
that the dam Is founded on thinly bedded sound shale with foliation s having
a strike oriented approximately 30° with respect to the face0of the dam in
a northeasterly direction and dipping approximately 5 - 10 upstream.

e. Outlets and Regulating Gates
The low—level discharge system consists of a normally

closed 48—Inch sluice gate discharging to a 60-inch concrete pipe , which
conduc ts water through the dam and discharges it on the downstream face .
The gate is original equipment and , according to available drawings , is in

a recess on the upstream face of the dam , at Invert El. 224 .5 .  it Is opera ted
by a manual valve stand located within the dam . Three years ago a motor
operator was reportedly installed , but due to unsatisfactory operation , was
replaced with the original manual stand two years later .

The sluice gate was completely submerged , not allowing for
inspection . The gate stand operator was lubricated and appeared to be in
operating order , although the gate was difficult to operate . No leakage at
the operating stand was observed.

The low-level discharg e pipe inside the dam appeared in
good condition .

A 50-inch penstock , with lovert El. 238.5 on the upstream
face of the dam , conducts water through the dam to a pumping station approx-
imately 0 .5  miles downstream. The flow through the penstock can be regulated
by a gate valve within the dam or by valves at the pumping station , the latter

P - being the usual procedure.

The penstock section inside the dam consists of riveted
and fl anged pipe section s , two ca st iron flanged quarter bends and the gate
valve. The penstock is 50 inches in diameter entering the dam , reduces to
48 inches at the gate valve , and increases to 50 inches upon leaving the
dam.  All are reporte d to be original equipment.

The gate valve appeared to be in good condition . The gear
actuator was clean and lubricated and appeared to be completely operable .

r About 1964 , the valve stem was replaced. During the Inspection , the packing
was sligh tly damp. )\rrangements have reportedly been made to add an electric
motor operator to the valve .

The cast-iron sections appeared to be in good condition .

Two 4-foot sections of penstock , adj acent to the cast-Iron
ben ds , were observed to have heavy surface corrosion over their entire
surface including the flanges. l arge amounts of corrosion by-products could
be removed from the pipe surface , many of the rivet heads holding the pipe to
the flange could be broken from their stems and strips of material could be
peeled from the flange , all by hand . Due to the severity of the corrosion ,

—6—

• —~~-- .
— —,- - -. - -  -~~~~~~~~ • --•  — •-.•



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

-—
~~~~~~~~~~~~~

the depth of the pits from the original surface was indeterm inable . Many of
the bolts through the flanges were also observed to have severe - iater ial
losses.

f .  Downstream Channel
The downstream channel , the Norman s Kill , is ripra p—lined

for som e distance . The piers of two active railroad bridges are about 75 yards
downstream of the dam .

g. Reservoir Area
In the vicinity of the dam , the re was no evidence of sloughing ,

potentially unstable slopes or other unusual conditions which would adversely
affect the dam .

3 .2  EVALUATION

The severe corrosion on fabricated penstock sections within the
dam is considered to be a hazardous condition . Sudden rupture of the pipe
could cause severe hydraulic impact loading on the downstream face of the dam ,
the buttress and the buttress foundation .

The spalling and drumminess of the gunite layer on the spiliway
face and the erosion of rock and concrete at the abu t~nents and the apron
are not considered to be conditions which are hazardous to the safety of the
dam .

- I
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SECTION 4 - O P E R A I I n N A I  A~~D M A IN T E N A N C F  PROCEDU RES

4 .1  PROCEDURE S

The mini mum required water release at Watervllet Dam I s  3.5 mgd
fo r the City of Watervliet and one mg d for the Town of Cuilderlan d , through
separate penstocks . The water supply for Watervliet require s an additional
3 .5 mgd or more , depending on reservoir level , to power the hydraulic turbines
for pu :np ing the water . When the reservoir is low and much more water is
require d to power the turbines , a switch is made to electric power . There is
generally little or no regulation other than maintaining the required release .

4 . 2  MAIN TEN ANCE OF DAM

There is no operation and maintenance manual  for the project . A
pump tender is always on duty at the pumping station , appro ximately 0. 5 miles
downstream of the dam . He visits the dam as required , in relation to the
release of water , but does not nec essarily examine the dam . There is no
formally established program of inspection vis i ts  or maintenance procedures
for the dam .

4 . 3  MAINTENANCE OF OPERATING FACILITIES

The sluice gate stand operator was lubricated and appears to be
operational although the gate was difficult  to operate . It was reporteoly
“ exercised” about 3 years ago when new gate seals were installed. Prior
to that , the gate was “ exercised” every 1 to 2 years .

The gate valve on the water supply penstock appeared to be
operational and was reportedly com pletely open during the inspection . It
was “exercised” abou t 6 months ago , and prior to that , every 6 to 24 months.

No records of gate or valve operation were kept .

4 , 4  WARNING SYSTEMS IN EFFECT

There is no warning system in effect or In preparation .

t 4 .5  EVAL UATION

Considering the severe corrosion of sections of the penstock
cited previously , there appear to be deficiencies in the present operational
or maintenance procedure s which could adversely affect the safety of the
project . A periodic inspection program should be established.
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5 . 1  DRAlNA ~~I: ARF A ( H \ R A C T E R I S T i C ~

The \Vat e rv l i e t  P i m  is located or. N or !n In s  P i l l , a : - - m t  ?o!i r mi les
south of Schenectady , and about ei ’ ib t mi les  west 01 AU mv ITh 1
drainage area at the dam is 113 . square iii iIe ~ , Cam p - t ed  t r  ~ ! d l i  t r ~r( nr e
between the drainage areas at the darn site and a t  t h e  ~~i~~in s~~i t i  ~ d w~ st r ea r
near Westmere , New Yorh .

The dr ~in igc area is glaciated reg ion cut  by t *a  h i l l s  w
ridges oriented generally in a nor theas t—southwest  direct i ~n C’ - ~vor  in the

— basin consists of open f ie lds  or woodlan d , There is l i t t l e  !lat .r al storage
In the area. The drainage area slopes and the pattern 01 tributaries is not
conducive to hig h flood f lows .

5 . 2  SPILLWAY CAPACITY

The spil iway length is 3 2-1  feet and the m a x i m u m  head possib le
to the top of the endwalls is 8 . 5 f eet , a s suming  no f lashhoard s . N o data
are available on the discharge r at in i  of the spi l iway , so a weir co e f f i c i en t
of 3. 8 was assumed.  The computed spil lway discharge , at i u a x i r i u m  hea d
is 30 , 500 cfs (280 cfs per square mile) . The spi l iway rat ing cur e , S ho wn

on Figure 1 , was com puted a ssuming  that the weir coe ’~fic ient  var ied  Ir a!- -
3. 8 at 8.5 feet , to 3.0 at 0 .5  feet head .

5 .3 RESERVOIR CAPACITY

The total reservoir capac ity at El .  259 .0  (I . e .,  t~ e sp i l lwa y
crest elev ation of 2 56 .0 plus 3 .0  ft of f lashboards) i~ I , ~30 mi l l ion  oa l lons
(5,000 acre—feet) . From a capacit y cu rve , supplied by Malcol m Pirni c$ Engineers , a surcharge storage of 1 .300 millIon gallon s (3 .990 acre—feet)
is available between the crest (El . 256 .0),  and the top of the darn (El .  2r1 . h ) .
This storage is equiva lent to only 0. u i ~ inch of runoff over the drainaae b a s i n .

5.4 FLOODS OF RECORD

Before 1967 there were no continuous records of the flows In
-; Normans Kill . However , indirect discharg e measurements taken after the

August—October 1955 floods indicated a maximum discharg e of 13 , 300 cfs
at Slingerlands from a drainage area of lb S  square miles .  Transposed by
the ratio of square roots of the dra inage areas , this would he about 10, 90 0 cfs
at the dam or about 96 cfs per square mile .  At the gaging station established
at Westmere in 1967 (drainage area , 131 square miles) the maximum discharge
is 4390 cfs in November 1972.
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OVERl’ L ,C~~V 1 O’]’ENT IAI

Derivations of the Stand ard Prolect Flood (SPF) for the Mohawk
River  l~asin are iv i ih ib l e  in ~ i report prepared by the New York Distr ict ,

• U .S.  ‘orps at f ing in eers  .~i Data in th i s  report permitted interpolation
at the SF 1 ’  t ar  Na r m an s Ki l l  at the  \\ it erv l ie t  Dan’S,. The Indicated s~r was r
38 0 cfs per square mile , or a to t a l  of 38 , t o O  cfs , or 1 .2 tImes the spillway

• ( j 1 ;ch t r - l e  c ap a c i ty  - Such a flood discharge is 3 . 5 t imes  the estimated
tu ix t i t ’u m  h ood at the d i i t  since  l15 ~

A s( ’( ond cri ter ia  I r ( ‘\ ‘a l t i a tj n q  a design flood is the Probable
M a x i m u m  lood ( F M !) , w h i ch  is u t ;  i l l ’-  about twice the SIT . A r Mr  of
‘R .000 cts (‘

~fl - cU; pe r - q ire mi l e  ~~ was estimated from a plot of
ro l ab l e  M i x  t m u m  I I  - d !; v er s u s  dra l i i i ;P area for several  selected rivers

( a t . 2 , i d l e  l~. I ) .  I’hjs would indicate an ~Pi’ at  3’l , 000 cis which agrees
w i t h  t he  t i r st ~‘st  i t - - a t e

I VAI 1 -\ TI .\

The sp i l lw ay  capacity w i t h o u t  fl ashboards  is ~) percent of the
e s t i r -  it  t ’d s tandard  Pro ec t I - N~~ni in d w it h  about  I . 5 feet  flow over the
a I - ; t t t ’ , ’nt  i t  would uass the t n t  ire t l oa d .  Therefo re , from a hydraul ic and
!uvdr l o i i c  s tandpai! ’  th e  si’illwav capacity is considered to be Inadequate .

as the dat ’-  is 1 -r a ted  In a con l ined val ley with rock abutments ,
overflow o f the  P t t ’ ’ ’n t  ; wi l l  no t  c~ u se sig n i f ican t  erosion or und ermine the
t ot i ndat i on  at  the  dam . Sti rv et  I lance at  the  dam shou ld he standard practice
dur ing !‘t i t  or t i  -ads -

Development of I l v d r o l o i i c  Mo del s  for I’lood Studies of the Upper Hudson
an d Moh awk l~as ins — M iv 1 ~~

‘

Des Ian !~at ;  is I ’loods h~ i N uclear Power P lan ts  , R eqit  h it lu g Guide I . 59
11 .5. N uu c lea r  Regulatory C o m m i s s ion , R ev I - lon 2 , August  1 9~~
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SECTION 6 - STRUCTURAL STABILITY

6 .1 EVALUAT ION OF STRU CTU RA L STABILITY

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

potential conditions of the structure itself which would adversely affect the
structural stability of the dam . However , as previously cited , a sudden
ru pture of one of the heavily corroded penstock sections could cause severe
hydraulic impact on part s of the dam or its foundation , possibly leading to
stru ctural collapse .

b. Design and Construction Data
There exists no design computations or other data regarding

the structural stability of the dam .

Performance experience with the water level approximately
3 feet above the spiliway flashboards is good.

c. Operating Record s
No operating records are kept. No majo r operational

proble- which would affect the stability of the dam were reported. However,

considering the severe corrosion of sections of the penstock cited previously ,
which could indirectly affect the stability of the dam , a periodic maintenance
and inspection program should be established.

d. Post—Construction Changes
There are no records of construction changes other than the

nort h abutment training wall and extension and the new concrete apron .

e. Seismic Stabi lity
The dam is located in Seismic Zone No. 2 ; therefore , no

seismic analyses are warranted.
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SECTION 7 - ASSESSMEN T/REMEDIAL MEASURES

7.1 DAM ASSE SSMENT

a. Safety
Visual inspection of the Watervliet Dam at French’s M ills

revealed a hazardous condition with potential for causing severe damage to
and , possibly, structural collapse of the dam . The condition consists of
severe corrosion of two sections of fabricated pipe in the penstock which
passes through the dam in the first bay near the north abutment. Sudden
ru pture of the pipe could cause severe hydraulic Impact loading on the
down stream face of the dam , the buttresses and the buttress foundation .

b . Urgency
The extreme corrosion of the pipe sections is considered to

represent an unsafe condition of the dam , The safe st course of ac tion would
be to completely shut the 4 8-inch gate valve upstream of the corroded pipe
sections un til their replacemen t . However , bearing in mind that the penstock
carries the City of Watervliet’ s only water supply,  a recommended alternative
procedure would be to close the upstream gate valve so as to substantially
reduce the water pressure in the corroded pipe sections and yet provide the
water requirements of the city until the replacem ent is made. If this alterna-
tive is elected it is recommended tha t re placemen t of the corroded pipe sections
be made wIthin 30 calendar days of the date of this report and that surveillance
and warning systems be put into effect until replacement has been made.

c. Additional Investigations
It is recommended that the re ia ining pen stock sections and

fittings within the dam be tested by non—destructive methods , such as ultra-
sonic testing , to determine their soundness.

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

of this investigation . However , there is a lack of info rmat ion with regard to
operation and maintenance , as follow:

1 . Operations and maintenance manuals and records.
2 . Records of inspections.

7 .2  REMEDIAL MEASURES

Aside fro m the replacement of pen stock sections mentioned in
Paragraph 7 . l b , the following remedial measures should be taken as soon as
feasible:

a. The 4 8—inch gate valve motor operator which , reportedly ,
will be installed should be waterproof and should include a control unit
outside the dam .

b. The concrete training wall and rock erosion at both abutments
should be repaired .

— 12—
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c. The concrete apron should be inspected for reported undermining ,
and repairs made as required.

d. The spalling of the spiliway surface, the reported drumm iness
of the remaining gunite on the spiliway and the cavities at the vertical j oints
on the spiliway should be repaired.

e. After the testing and replacement of the required penstock
sections, all exposed metal surfaces should be cleaned , primed with a rust
inhibitor, and painted with an appropriate coating.

f .  The bent flashboard bars and the broken flashboard at the
northern end of the spillway should be repaired.

Other measures which are recommended are as follow:

a. Prepare an Operation and Maintenance Manual.

b. Establish a program of periodic inspection s and maintenance ,
including “exercising ” of the sluice gate and gate valve.

c. A system should be instituted to monitor the seepage through
the south abutment within the dam .

d. Daily observations of the reservoir level should be made .

—13—
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CHECKLIST
ENGINEER ING DATA

DESIGN , CONSTRUCTIO N , OPERATION
• • PHASE I

NAME OF DAM ~ ArERv~/ Er 1) 4H 4 r
~ ,€EAI.IW ~ID -#_____________________

ITEM R EMARKS

AS-BUILT DRAW INGS - ~ r ” e  ~~~i - ?  ,/a~~/C, ~? o~ 7
1
,

~~~~~~~. ,~ ~~ -~ ~ i~~d~’d

~ ~
‘Pr

~~~,
p O~~~lII. ~~~~ ~~ / -~v€-,~ - 7,,d s~, i~~c ,/ ~~

- ~-, 71,v~,5 ;~, ~~
. 

~/ ~~~~~~ / ~ 
(

h)~i / e * -  4c,- ,.., Lj,~~, A/ob #~1 a #, s L , / /  ~~~ ,L~/~~~~I g~~ _,/ ç..- e C~ ~~~~~ C~ ’ - - -i - /~ ~~
. 

~
1 

,A,/ 1/ -,

REGIONAL VICINITY MAP

CONSTRUCTI O N HISTO RY —~V~~~
’ avm / ~ I/ ~ .

TYPICAL SECTIONS OF DAM ~~~~~~~~ ~~~ 0 d c  1 d11~.Jj ~

OUTLETS-PLA N ~ A ~ ~~ o~ , 
~~ , / ~~/

-DETAILS a.~

CONSTR AINTS ~~~ e c ,/ ~-°~-/.

-DISCHARGE RATIN GS ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-

~ RAINFALL/RESERV OIR RECORDS

~~~~~~~~~~~~~~~ ( L )I.. ) 4-4 - O p

L ~~~~~~~~~~~~~~~~~~~~



- Ti - _ _ _ _

REMARKS

DESIGN REPORTS 
-

AJO~,e e,v41/*4/e.

GEOLOGY REPORT S
A/Oii ~~~ atia;)4/e.

DESIGN COMPUTATIONS /v10#-, ~ cp ~ia //a L4,
HYDROLO GY & HYDRAULICS ,A/~~~, ~~~ ~~~ ~~~~~~~~ ;

DAM STA BILITY - n/one t~t .’a i/ c~~~4’.
SEEPAGE ‘S~t1YDIE S A/~~, e a ~-‘a ,/ a4 ‘e

MATERIA LS INVESTIGATIONS /‘h’i-, e
BORING RECORDS - • 

/t,/oj,~ e
LABORATORY 

- 

~~~ ~
FIELD

POST -CONSTRUCTIO N SURVEYS OF DAM

~~~~~ 4~14 , / aL/ e

BORROW SOURCES /t/o~~

-- --

~

— - -

~

- - — - - - —* -  —-----~~~~~~~~ --- —--- —- -— -- - - -_ - - - - -— - -, _ - -~~-- - -—- - - _ — - - - - 5 -- - — - - _-_---



T~~~Ti ‘TiIII II T~~~•. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .‘~~~‘~~~~~~~~
TT.

I ITEM REMARKS

MONITORING SYSTEMS ,4/ o~ie -

MODIF I CAT IONS ,A/ e ,-,’I, 4 /,.,~~J •#I) ;
~:1 ~.4~ aJ/ ~~~~~/ 9 / ~~ / q z~~ Z~ ’~~ed /9fJ~ AJ.e~ub~;/-,’- /93~

HIGH POOL RE CORDS
* ,\,‘o~~~~ ~ ‘~zde . £ i//e~ /,’~~-, 

~~ 3 ± 
Sc~) ~~~. ~~~.*- a £ £ 

~
) 

~1 ~~~~ 5
,
p 

; / /i i  ay

PO ST CONSTRUCTIO N ENGINEERING ~~~ ; 4’,~ ~~
STUDIES AND REPORTS - ct p~—~ -~ /Qé~~~~~~

JA/~~v v//~j  f~~~~~~~s— ~~~~~~~~~ cy c�e~ ~~i7PJ 5A~4
~~~t 9 - 5 O H 5  ~~~~~~~~ ke.~h4, ,4# 

~ ia de 1 ~~~~j
/a~~ /

~~~~~~~~~ �N•~/.~ - i’.e,/. of Mea/, I~ ~~~~~ ‘~~~~~ p~/ €~a~i+- ~u .ve ~j  C~~~~~ ,~~ite11e.4 ~~~~ o~4-~j ,  • p, j5-•-$t~ ~~~~~~~~~~~~~~~ /?t,P
-• I PRIOR ACCIDENTS OR FAILURE OF DAM

DESCRIPTIO N ,4L ~‘ ~~~~ ~
‘ ~ ~~~ . / ~ ~ 0 - ,C7 ~ L o a-. - I-~ a ~- ~

RE PO RTS

.
4 

MAT NIT NA N CE No ~ /Lf ~~~ ~ ~ a ( A-I ~~~~~~; 1 / —
~~~~~~~ ~~~~~~~ ~ .~~~ ‘

5,

OPERATION ‘-7”~e e ‘~~ e~e1’ 9~J / f r - I’~
’

RECORDS N0 ~~ec o~ -~-?’s

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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ITEM REMARKS

SPILLWA Y PLAN j
C~#i c~~~~i ,4—aS

SECTIONS

DETAILS

OPERATING E QUIPMENT C s.
PLANS & DETA ILS
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VISUAL IN SPECTIO N CHECKLIST

1. BasIc Data 

S

a. General 
i)AH

Name of Dam ,4-~~ F4?E1 ’ICt’/s N/I.LSflazard Category ~~~~~~

County IDi~____________________

Stream Name /‘V10 r 1 ” t 7f l 3  4” II Tributary of —

Location ,4/~~a iij County Nearest Town (P .O.) ____________

Longitude 7~~ S7’ 30’ ~ Latitude42 .’4 30 ,AJOther Directio ns 3. S

m;/ es  SOc.’/L ci

Date of InspJ~~e .c-~~19~pweather ~~~L.’fl fr21 Temperature 70 *

b Ins pectio n Personne l k- S~a~~di-~ 3~~r - ’ci4i ’ eu

G - ~~~~ c7~? ,— ,L1,e~ 4 ~~ fl /C 4 / 4. ~~~/c ,i~~~ 
Q 

~‘ 4,/c’

~~~~~~/ec~A~i,c a/ 
~~~~~~y’-.J V A 1 po~ -e~n~ f~’4

c. Persons Contacted ~~~~~~~ - 
C ~~~i ~

C /.~~q-2 ( J  ~ ~.1 / - 1,

d. History : Date Constructed Af?v~~~~
. S 

—

~~~~~~~~~~~

Present Owner ~~~~~~~~ / ~ ~ / , c r 
—

Desig ned by ~~~~~~/~,~~4 ,~~’,, ,4/;4 -c ,- c c r  i~~~~_ *_ ~~~
— Constructed by —__________________

Recent 1-listory_________________________

2. Technical Data

Type of Dam ,4i” / ~UV~~ ~~“1 Drainage Area 
- 
Acres

Height 3~ , AL - 
Length ~jA~o 1/

Upstream Slope /~~i’~ -/ (-)
~~~~ 

Downstrea m Slope 1 / ()~~
Crest Width Freeboard at Spi l lwav ( ir es t 2’~~~ _

THIS PAGE IS B!~S’I QUALITY ~~ CTI(~~~~
~1~OM ~ *‘1 Yl~~~1S~f~

) 10 WC .~~~ — - 

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



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

- - - --- 
- -.5

_ _ _ _  —-~~~~~~~~~~~~~~~~

~~~~~~ 
0 # i  € le..— (‘ £ ~ , e-/~di 7L ~~

Low Level Control: (Type an d Size) 9:~~ 
ale

Valv e Condition_ 
-

I_ fTh ,~~~Spillway Type (Materia l) C~~~~e~-~ Widt h 3 Z * ~~
Side Slopes___________________________________

Height (Crest to Top)

Exit Slope______________________________________

Exit Len gth ___________________________________

Ponded Surface Area Acres

Ca pacity (Normal Level) ______________ 
Acre Feet

Capacit y Emergency Spiliway Level Acre Feet -S

3. Embankment 
-

A/oiL

a. Crest

(1) Vertical Aligrim ent_____________________________________

(2) Horizontal Alignm ent__________________________________________

(3) Lon gitudinal Surface Cra cks ____________________________________

(4) Tra nsverse Surface Crac ks____________________________________

(5) General Condition of Surface ___________________________________

(6) Miscella neous_______________________________________________

THIS PAGE IS BEST QUALITY ~BACT1~CALt~*
FROM C(~?Y FUR~U SHED TO D~.Q . -

•
_ _—  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ :~ - — - 

•
~~~~~~~~~~

- - -•



- 
- I - • - 

- 

- 

-

~~ 
-

-

- - - - 

b. Upstream Slope -

(1) U ndes irable Growth or Debri s_____________________________

(2) Sloughing ,, Subs idence , or Depressions

(3) Slope Protectio n___________________________________________

(a) Conditio n of Riprap

(b) Durabilit y of In d ividual Stone s____________________________

(c) Adequacy of Slope Protectio n Against Wa ves and Runoff _______

(d) Gradation of Slope Protection - Locali zed Areas of Fine Mat erial

(4) Surface Cracks ______________________________________________

c. Downstream Slope______________________________________

(1) Undesirable Growth or Debris ______________________________ 



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

• - - - -
-

~~ - - ~ E~iI~~~~~~~~i
:—-’—---

~ ~

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

(3) Surface Cracks on Face ot Slope

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

(5) Wet of Saturated Areas or Other Evidence of Seepage on Face of
Slope; Evidence of “P 1p in~, or “Boils ”

(6) Fill Contact with Out le t  Structur e —_______

(7) Condition of Grass Slope Protection_____________________________

d. Abutments_________________________________________________

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

- - (2) Spring s or Indications of Seepage Along Contact of E m b a n k m e n t
- with the Abutments

I-~ -~~

— --- - _ _- - 

-



----  -- -5- -- -fl--- -

~~~~~~~~ 

-

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

-

~~

(3) SprIng s or Indications of Seepage in Areas a Short Dista nce
Downstream of Embankment - Abutm e nt Tie-in

e. Area Dow nstream of Embankm ent , Includin g Tailrace Channel

(1) Localized Subs ide nce , Depressions , i nkholes , Etc . —

(2) Evidence of “Piping ” or “Boils ”______________________________

(3) Unusual Presence of Lus h Growth , such as Swamp Grass , etc .

(4) Unusual Muddy Water in Downstream Channel____________________

(5) Sloughing or Erosion_____________________________________

(6) Surface Cracks or Evidence of Heaving Beyond Embankment , Toe

_ _  

~~~~



r~~~ii~iii i.

(7) Sta b i l I ty  ol 1’ Il ~a~ t c anne l S1de slopc _ _ • ~~ - —

(8) CondIt ion I Tat Ii - ~~ 
- ‘  ( ~h~i n rw I RI pra p_ ________________ - - -

(9) Adt ’q u.i& v’ & ~I S lope I’ i ot & - ~ -t i& it n~; t W dV - , ~urro itt s ~t ud ~ ,,ii ~ -

- 
Runoft

I

( 10) Ml - - l 1 . 1  oo~~; 
-- — - - -

f .  D~- 5~i n -iq& ’ y~;t o in

(I) Condt t t on  of R ’  ile f W& l1~; 
, I ~i ~ I ~ t itd App~u to i t t  i i ~ 

(2) t 1ntIE ~ h1l I :~ Ie ,~ ,;l ’ & 1  I ) r& - i~ - ,t ~ ; t’ In  1) I ~; & - l  l I ’ t ’ I i ~~iu Ro l io t  \\‘& - j I : ;

4. Ins t ’  t i ? i t c ’ i i t . t t  
~‘~!i

(I) M onut nv i i t  .~ t l (~ ,1/~~ %u V o V  
- - - — 

II
L~~~~~~~:::~



- —~~~ - 
~~~~~~ 

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

—

~~~~~~

---—---—---- 

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

(2) Observation Wells e

- 

- 

(3) Weirs________________________________________________

(4) Piezometers _____________ ________________________________

(Other)____________________________________ 
__________

~~~1 
_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _

S . Reserv oir

• _
~~~~

—_ - _ ——

WI a . Slopes ~‘! ~~~~~~~~~~~~~~~~~~H V/ s ’ ~~/ e 4—~~”~~-’-i 
f/,e (1”Ct~4 )  ~~~/ ~~~~~- ‘ 

_ _ _cc ~~~‘s ~~~-~~~~55~ ~~~~~~~~~~~~
£1 C 1’ ~~~ ~~~~ /4 ~~~~ ‘~ ~~~ 

—— - —



-

- b. Sedimentation A4~’ V,SiAt~-

6. Spillways

- 

- 

�p;//A~~s4f 

,
~~ .V ~~~~~~~ ~~~~~~~~~~~ ~~~

‘ d~~.
- - 

a. P e4-pnl Or.1ll~ ay: I,ll~ L~CuLL J lL l~~ 32~~ ,~~1 /c2ii7
-

- P ipo Cgnd it1a~i IVS Ace 4’,’~ ~“ai-~i ce ~~
s lab

- - General Remarks (include information such as rece ntly repaired ,
potential for debris accumulation, special Items of note , etc.)

£ec.e4-J-I-i (,q
~ r) c~ p1ied cp~~~,/e / a ’~e4— ~~~~~~

-
~~~ ~~~~~~~~~~~~~~~~~~~ 5fa//i~Is1f. 4,L ~~~~~~~~~~ “ C,~Ss 1

~ .r~~/e

,‘s er~d~’I �e.v-~~i--~t/ ~-ic ,4e~ E4~~~O. 5p //~u~ty
el �~~ .4’ e~—~ -/ b 

~~

h.~ ~‘—wr~ In1r ~~ tUvri irt gar~~ra1 n~ Ltts~ (/as~~~~’ir-c/~
de,Cke/ ~i r~,p ~~/q~~4Lôe t~

-/
~~ a.7~ ,‘~/ c v i’-1~ -e4 -F

c44~ A-.-- ,ç- ’ ~~~~~~~~
- - Tree Growth________________________________

Erosion_________________________________

Other Observations ______________________

7. Structural (if required) See Attached Append ix
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THIS PAGE IS BEST QUALI TY l~BACIJ~CA.B~4
FROM COFY 1u~~LSHE1) TO ~~~~~~~~~~

B . Downstream Chctnuc- l

A/~2v ,t i a~
,
~ ,~

,
,// 

_ _ _ _ _ _ _ _ _

a. Condi t ion (obstruct  i~ -ns , d t - b r i s , € - t  - . )  P -e-~- ~
~~~~~~~~ ‘~~~~L’ T~~ _ _ _ _ _ _ _ _ _

b. Slopes ~~~~~~ -e ~~ / ‘i~~- •~~ ~~~ /-~~~ ~~~-/~~~--

~~~ //~~4~-/ 
/ 

~~~~~~ - --

c. Approx imate  N o .  Homes a :t d  Populat i on  ~~~~~~~~~~~~~~ ~~~~~~~~~ /1 : t

~~~~~~~ s e .’~--~-/ H e z i e~~ e r

Lt~ ~~~-/~~I ó~~ -f ~~~
-
~~~~~~~~~~~~~ /,

d. General_______________ ____________

,4?. Si ~ - -r ’, 9
A A ’~~~, . :i ~~ c~~c/c

TEAM (~AI TA1 N 
-_________________ 

_ _  

-
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STRU CTURA L INSPECT IO N CHECKLIST

PHASE I DAM INSPECTIO N

1. Concrete Surfaces L~ 0 ~ €1 ~_~ ._tA.~ L’ /.i’ 

~~~ -

2. Structural Crack ing A/~—4&e ~1 / ~ ~~~~~ i~~ -

3. Movement - Horizontal and Vertical Alig nm e nt____________________

4. Junctions with Abutme nts or Em ba nkments Tra / “
o ~-i~ a 1S,~t ~~~~~~ -e.~- led.

- 5. Drains — Foundation , Jo int , Face_ A/oi’- ~i~�/e

6. Water Passages , Conduits , Sluices L c t ~ /c~ e/ ~~~//~~?1 ,p e~~~5
i a -  ~~—.--.-dii,4’e~~. £ €sc, ”~ c c~~~~~/ ~--.-

ak- ~ ‘a / e~- ~ c.ip,~o/j  ~~~~ ~~~~~~
7. Seepage or Leakage .$Te~ -f a ~~ si~

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

ta 

~ep ~ v i ed4 4-c ~~ 
~~~~~~

. v / ~&i~ / 1. ~ ~ t i~ ~~
‘

Y•-
~~~ ~b.

8. Monolith Joints - Cons truct ion Joints —~~~~~ ~ a.-’ ~/ , / ‘ ‘-~~ ‘

b I O  /~&a h aye

9. Foundation -�- k e died ~ ~d �h4 Ic ~. -

4 tic 
~~~s— /~a s / k e 0 / e4—/ Ed -

~~~ 30 ’ ~~ e S
~~e~I~ 

74? ~~
.ç d~44.~ ,iJ6 ta.ec/ -v €~~ ~ 

c/,~~~~~
i s ,j ,  -~~~ 

ç °-i~~° u/s.

— -— —
~ -



~~~ii~ j : ~~ -r~~~-~~~~~~~~ - - - -  _ _ _ _ _ _ _ _

10. Abutm ents �Te e~paj ~ ~.J s oi.’ f-id a i..~

11. Contro l Gates i/~.
) i c é ’  i-, S ~~~~~~~~~~ ~~~~~~ ~/c~-.-d5

~~i yood  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P-€~~~4ch~ y~~/e vez /~.1e

“~ 7001 ~ o~~d4 /-,o~4-~- ,
12. Ap~roach and Outle t Channels £ap r a  6 ~ ~‘e” ~ .-

/‘ p_) c a-~ -+~~~- -

13. Stilling Basin________ ~ € .v r ~ ~
- / ed(c~ -€~4-

~~~~~ ___________________________

14. Intake Structur e -
~~

15. Settlement e —

- 16. Stability

a. Overturning___________________________________________

$ 
b. Sliding —

c. Seismic A/~ 7~ r e 71j j t ed - �e/� 1~4~ic ~~~~~~~~~~~~~~~~ ,&‘~~, ~.

17. ins trumentation

a. Alignment -

b. Upl i f t ____________________________________________________________

c. Seismic____________________________________________________

18. Miscella neous________________________________________________

FJ~OM ~t)j~’ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

_ _ _ _  —-5- - - - - a-- —~~ ~~_ •_ ~~ -- - rn--~~
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