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PREFAC E

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from

~he Office of Chief of Engineers, Washington , D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the darn is based upon available
data and visual inspections. Detailed investigation , and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of
the dam , removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a darn depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the
‘-on lition of the dam at some point in the future. Or.l; thrct~gh frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spiliway Test flood is based on the estir~ated “Probably Maximum
Flood” for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spiliway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies , considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE 1 REPORT
NATIONAL DAN SAFETY PROGRAM

Name of Dam: - Wanaksink Lake Darn (t.D. No. NY 330)
(formerly Lords Reservoir Dam)

State Located: New York

County Located: Sullivan

Stream: Fowiwood Brook
(tributary of Neversink River)

Date of Inspection: November 15, 1978

ASSESSMENT

The Wanaksink Lake Dam consists of an earth darn having riprap on the
upstream face and layed—up masonry on the downstream face. The masonry
walled spiliway is located near the center of the structure. The visual
inspection of the darn revealed the following deficiencies which require
remedial action or periodic observation:

1. The low level reservoir drain is plugged and inoperative.
Restore this system to proper working condition.

2. Periodically and systematically monitor the conditions of
observed settlement and movement adjacent the spiliway. If
further movement occurs, investigation and remedial action will
b~ required.

3. Remove the brush obderved at the abutments and provide a periodic
program of mowing and cutting.

. Initiate a program of perIodic inspection and maintenance of the
darn and appurtenances. Document this information for future reference.

The total discharge capacity of the spillway is adequate to pass the
Probable Maximum Flood (FMF) without stoplogs . The spiliway is capable of
discharging one—half the PMF with the maximum height of stoplogs in place.

George Koch
Chief , Dam Safety Section
New York State Department

of Environmental Conservation
NY Licen&e No. 45937
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PHASE 1 iNSPECT I ON REPORT
N~\TIONAL ~ V- I SAFETY PRgC RA~-I

MAN AKSIN K LAKT DAM I . D .  N o.  NY 330
DEC ~195 DELAWARE R I V E N  3AS IN

SULLIV.\N COUNTY
(FORMERLY LORDS RESERVOIR DAN)

SECTION 1: PROJECT INF OR fATI ON

1.1 
________

a.  thorit~
The Ph~~~ I Inspec t ion  repor ted  herein was au thor ized  by the
Department of the Army , New York Di s t r i c t , Corps of Eng ineers ,
to fulfill the requirements of the National Dam Inspection Act ,
Public Law 92—367.

b. forpose of Insoection

~-aIua :con of the existing conditions of the subject dam to identify
d e f i -~ioncies  and hazardous condit ions , determine if they constitute
hazards  to  l i f e  and p r on e r ty  and recommend remedial measures where
necessary .

1.2 DESCRIPTIO N OF PROJECT

a. Descri ption of Project
The Wanaksink Lake Dam consists of a 320 feet long earth embankment
con ta in ing  a 3 f e e t  wide spillwav located near the center  c f  the den.
The dam is 21.5 f ee t  high having a r ip rapped  ups t ream slope of 1:1.8
and a masonry downstream slope of 1:l.25. The crest of the embankment
is 12 feet wide. Ilood sheeting was called for on the plans to act as
a c u t — o f f .  The wood extends  f rom the crest to the  base of t he  dam near
the center  line. Mae onr -i 6 fee t  in width forms the downs tream face.
The p lan and section of the dam indicates  tha t  the emb ankment is com-
posed of “Selected Material ’. The ungatad spiliway is cons t ruc ted  of
recently placed concrete. The original sniliway walls are composed of
masonry blocks . The spiflwav crest  is 8.5 f e e t  lower than the crest
of the dam. This narrow channel controls flcw with the  use of 6 inch
hith stoplogs , 3 of which were in place at the t ime of inspection. The
low lavel r e s er v o i r  drain , located d i r ec t ly  beneath the spiliway, has
been pluc~ ed and is inoperative .

b. Location
Manaksink Lake Dam is located on Fowlwood Brook a tributary of the
Ne~iersink and Delaware Rivers . The dam is situated within the
T cre n of Thompson , Sull ivan County .

c. Size C lass i f i ca t ion
The den . s CI .3 feet hT~ h and has an imooundment canon itv of 5800 acre—
f ee t .  S ince  the ~mn”andmeri t cap ac i ty  is in excess of 1, 000 ac re—fee t ,
the  dna ~s cl a s s i f ied  as an ‘iat ermedicte ” size  darn.
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d. Hazard Classification
The dam is c la s s i f i e d  as hi gh h a z a r d  because of the numerous hones
located alonz Fowlwood Brook and the Village of Glen R’ild approx-
imate ly  3 miles below the  den .

e. Ownershin
i h ~~ dam is owned and ope ra t ed  by the Wanaksink Lake Club , I n c . ,  Rockhil l ,
NY 12775. Mr. James D. Henry is the President (Tel: (914) 796—3524)
and Mr .  Ernes t Greenwell is the  Secre tarw (Tel: (914) 796—3877 )  of
t h i s  o rgan iza t ion .

* .~~ P ar p o s e  or  t h e  Dam
t h e  o r i n in a l  nuroose af t h e  dam was water  s u p ply  f o r  the Delaware and
Hudson Canal.  Howeve r , c u r r e n t l y  it  provides rec rea t iona l  f ac i l i t i e s
for the propert y owners surrounding Wanaksink Lake.

a~ Design and Construction Histo r- ’
The dam an d i ts  a p p u r t e n a n t  s t r u c t u r e s  were desi gned and bu i l t  by the
Delaware and Hudson Canal Company about 1852. The s1;~iceoate was
reconstructed in 1926 and again in 1976.

h. Normal Operating Procedures
Water flows over an ungated spillway .

1.3 P E R T I N E N T  DATA

a. Drainage Area (sq.  ml) 2. 0

b .  D i scha r r e  at Dam S i t e  (n f s )
Maximum known floi ; d (D a t e :  Unknown) 170

Spi llwav a t Maximum P oo l ( E l . 1516.0) 325
Maximum Capac i ty  of low level out le ts  None
Total  Discharge , Ma:-: . Pool (E l .  1516.0) 325
Average Daily Discharn e  Unknown

c. E levat ion  ( f t .  above M EL—Datum)
ton or Dam 1511.5
Snillyav Crest 1509.0
Tal ir e c e  Channel 1493.5

d. Reservoir
Length  of maximum Pool , miles 1.55
Length  of Shore l ine  (Spi l lway Cres t )  miles 4 .82
S u r f a c e  area (Sp il lwav Cres t )  acres 325.00

e. St o r a ce , L o r e — f e e t )
3000

T n of t m  6 , thU

S . )on~
ann InK m en t  Type: Earth
Length (it.) 420
Unstreem slone 1:1.82
D o w n s t r e a m  s lone 1:1.25
I m n er v i on s  Core Mrn ~

~~~~~ TT -‘ 
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Crest Elevation , f t .  1517.5
Crest W idth , ft. 12.0
Crout curtain None

g . Sp i1lw~y
Type: Concrete lined
Length , ft. 3.0
Crest Elevation MSL 1509.0
Upstream Channel Not Visible
Downstream Channel Riprapped

h.  Regu la t ing  Out le t  None

i. C u t o f f  Wood sheeting cutof f
at the center of the
embamkment along the
length of the dam

4
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SECTION 2: ENCINEERING DATA

2 .1 DESI GN

a. Geolcyv
The Wanaksink Lake Dam is located in the “Appala ch ian Upl ands ”
physiographic province of New York State. This province (the north-
ern extreme of the Appalachian Plateau) was formed by dissection
of the uplifted but flat lying sandstones and shales of the Middle
and Upper Devonian Catskill Delta. Relief is high to moderate.
Maximum dissection occurs in the Catskill Mountain area , where only

L the mountain peaks approximate the original plateau surface. Drainage
is generally southwest toward the Delaware River system.

b. Subsurface Investigations
No subsurface investigation could be located for this dam. However,
the “Dam Report” filed by Mr. Richard L. Hyde on August 23, 1914
states that the dam is founded on gravel.

The “General Soil Map of New York State” prepared by Cornell University
Agriculture Experiment Station indicates that the surficial soils are
Lackawanna and Wurtsboro of glacial till origin. These soils are gen-
erally stony sand silt and gravel with a trace of clay , having poor
internal drainage characteristics. Boulders are also common in these
soils ; depth to bedrock is variable.

c. Embankment and Appur tenant  S t ruc tures
The dam was designed and built by the Delaware and Hudson Canal Company
about 1852. The spillway area was reconstructed in 1926 and again in
1976. Four drawings were located concerning the construction of the
dam and have been included in Appendix F. The embankment was constructed
of “selected material”with the downstream face and spiliway walls formed
of sandstone block masonry construction . The upstream face of the dam
is ni pr apped .

2 . 2  CONSTRUCTION RECORD S
No const ruct ion records are available.

2.3 •)PEDATION RECORDS
No maintenance or op era t ion record or manual is available.

2. 4 EVALUATION OF DATA
Some of the data presented in this report has been made available by
Mr. Ernest Greenwell and Mr. James D. Henry ~f the Wanaks ink Lake Club ,
Inc. This information has been invaluable in the preparation of this
report , and appears adequate and reliable for Phase 1 Inspection purposes .

—4—
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of Wanaksink Lake Dam and the surrounding watershed
was cond ucted on November 15, 1978. The weather was cloudy and tem-
peratures ranged in the forties. The lake level was 2.1 feet above
spiliwan crest at the time of the inspection due to the presence of
3—6 inch high (total 18 inches) flashboards .

5. Emb ankments and Abutments
The embankment crest exhibits some minor settlement; the largest
depression , approximately 6 inches. Slight distoration of the riprap
on the upstream face was observed , which could be rela ted to uneven
placement. A bulge (approximately 10 feet long) located south of
the spillway on the downstream face was observed. This bulge could
be a result of the seepage and subsequent grouting program conducted
by the owner. The s t ructure, as viewed from the downstream area ,
exhibits signs of previous settlement. The embankment appears to
have settled differentially from the spiliway. The masonry blocks
are tipped substantially near the spiliway walls (see photograph D2),
then diminish with distance from these walls. This may indicate heave
of the spillway section or general settlement of the embankment por-
tions due to loading conditions . These problem areas do not , at present,
constitute hazardous conditions , but they should be periodically mon-
itored and observed. No problems were observed in the abutment areas,
other than the presence of small trees and brush. Recently placed fill
between the toe of the dam and the access road (see photograph #9)
obscured any observation below the dam. This fill was placed (source:
Mr. Ernest Greenwell) to cover the small depressions resulting from
the removal of brush and small trees from the area. The area was being
seeded at the time of visual inspection. No drainage system was incor-
porated in the construction of the dam. No seepage was observed during
visual iosnection of the dam.

c. Spillway
The spiliwaw is a 3 feet wide concrete lined sluiceway having a crest
8.5 feet below the top of dam. Str~p1ogs are used to control the
lake level. The low level reservoir drain is inoperative . The original
design of the spillway included the use of masonry walls 4.5 feet apart ,
extending from the base to the top of the dam. This area was filled
with concrete in 1926. In 1976, a grouting and spiliway wall lining
program was instituted to control seepage encountered along the masonry
spillway walls. This program has succeded in controling this flow.

4 The riprapped tailrace channel is in good condition , but the flow is
constricted by the presence of a masonry culvert beneath the access
road near the toe of the dam . No problems have been reported due to
this culvert.

d. Regulating Outlets

~~ regulating outlets other than the spiliway are operational. Th= 24
inch diameter low—level drain corroded and became useless and was sub—
sequenri’z sealed.

— 0--
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e. Downstream Channel
The downstream channel is a natural stream bed. No debris was

observed in the channel .

f. Reservoir
No signs of instability or sedimentation was observed in the reservoir

area.

3.~ Evaluat ion of Observations
Aighough deficiencies were observed , these problem areas do not con—

L 3titutC conditions which are considered hazardous or dangerous .

Deficiencies noted should be periodically and systematically monitored.
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Z E CT [f ~~~3: OPERATION AND MAINTENANCE PROCEDURES

3. 1 PROCEDURES
The Wanaksink Lake was previously used as a s to rage  reservoir  1w
the Delaware and Hudson Canal Company , and later for the generation
of electrictin . Currently, the lake is used for recreat~~ na1 pur-
poses. The maximum discharge capacity of the soillwav without stoologs is
325 cf s. From the spiliway crest elevation 8 stoologs can be placed to raise
the lake level 4.0 feet. h~ith all stoplogs in place the maximum spillway dis-
charge capacity is 62 cfs. The dimensions of the stc~ logs are 3 feet wide
and 6 inches hi gh.

MA INTEN ANCE OF THE DAM
There is no operation and maintenance manual for the dam. The
embankment and spiliway appear to be in good condition considering
the age of the structure. Recent repairs to the spiliway channel
and control of reported seepage have in general restored the dam and
appurtenances to appropriate operating levels. However , the low
level reservoir drain is inoperative.

4 . 3  MAINTENANCE OF OPERATING FACILITIES
The low lev~ 1 reservoir drain is inoperative . This condition should
be investigated to determine if this system can be put back into
service.

5.4 1~ARNING SYSTD~ IN EFFECT
There is no warning sYstem in effect or in preparation.

4.5 EVALLD-\TION

The spiliway is in good condition , with the exception of the plugged
low level reservoir drain.

1
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SECTION 5: ~1YDRAULIC/HYDROLOGIC

5.1 DRAINAGE AREA CHARACTERISTICS
The Wanaksink Lake is located on the ~-‘rwlwood Brook , a tributary of
the Neversink River. The total drainage area at Wanaksink Darn is
2 square miles. The to~ ographv is characterized b y gen t l e  slopes
interspersed with swamps .

5 . 2  XNA L V SI S CR I T E RT A
For the ourgose c i f  t h i s  investigation , the design features w~ re anal;zed
to determine the capacity of the sn i l iway  th rough  the  development  of
Probable Maximum Flo’d (PNV) for the watershed and the subsequent rout—
in ;~ of the  ONE t h r ough  the  r e se rvoi r  using H E C — l .

The unit hydrograph was defined by the Snyder Coefficients , Tp and Cp.
The Probable Maximum Precipitation (PMP) was 21.0 inches (Figure 1),
Hydrometerological Report (HMR ~33) for a 24 hour duration , 200 sq uare
mile basin. The percentages of the P~fP applied to other duration storms
were interpolated from the plot of drainage area versus percent of the
23 hour , 200 square mile depth (Figure 2, i-E-!R ~33). The P~T inf l ow
hvdrograph was determined by applying the ?MP to the unit hydrogra ph
So’- the basin and the peak inflow was 3,600 cfs . After routing the
peak inflot’ throuch the impounded storage , the peak outflow was deter—
miz~eh to be 130 cfs. Half of PMF peak inflow was 1,800 cfs and the
routed peak outflow was 50 cfs.

5. 3 SPILL’hVf CAPACITY
The ungated cencretC spillwav is 3 feet wide and the maximum head pos-
sible between the crest of the s2illwav and the top of the dam is 8.5
feet. The level of the reservoir can be raised by using stoplogs over
the spill’.~av and there were 3—6 inch high stoplogs in place over the spillway
a: the t Ime of ~nsrectic’-t .

maxirum ‘omnuted  capac i ty  of the sp i l lwav without stoplogs is 325 cfs.
t h i s  cap~~:i:v wil l  be reduced to 62 cfs with the use of the maximum al—
lovable nunt~er of st op lo g s  (8 stoplo gs — 4 feet high). The culvert
downstream is adequa te  to pass the  P511’ o u t f l o w .

There is a 28 f e e t  wide  road running east—west near the north abutment of
the dan . The s u rf a c e  of the  r oad  is 7 feet above the crest of the spill—
way and 1.5 f e e t  bel ow the  t op  of t he  dam. This road , according to
c ar e t a k e r , will act as emergency spiliway if necessary . However , the HEC—l
analysis indicates that PMF level will remain 2 feet below the surfac’ of
the road. -

RESERVOIR CAPACITY
The reservoir capacit- ’ at spi’liwov level is 3,000 acre—fe et and the same
at  emergency s o i l l w a v  level is 5 , 800 a c r e — f e e t .  The s torage  c a p a c i t y  curve
is shown in Appendix D. The curve indicates a surcharge storage above
spillway crest of 2,300 acre—feet which is equivalent t o a r u n o f f  dep th  of
26.25 inches (PMP = 21 inches) over the drainage area.
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5.5 FLOODS OF RECORD
The higest and lowest water levels recorded since completion of
Wanaks ink Dam ar e as fo l l ows :

Date Elevation Discharge
(feet) (cfs)

Hi~ est August 1955 1514.8 170

howest Unknown Unknown Unknown

The h ighest water level was probably created by raising the reservo ir
level with stoplogs .

5. 6 OVERTOPPING POTENTIAL
The maximum capacity of the spillway is 325 cfs with the stop logs removed.
Since the reservoir can store PMF , no overtopp ing potential exists.

5 . 7  EVALC.’TION
The sp i l iw a y  is adequate to discharge PMF. However , there is no low
level drain. The 2 foot diameter low level drain corroded and became
useless and was subsequently sealed. The dam must be provided with
a low level drain to empty the reservoir in case of emergency. The
stoplogs should be removed when the reservoir is full and heavy down-
pour is expected.
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SECTION 6: STRUCTURAL STABILITY

6 .1 EVALUATI ON OF STRUCTURAL STABILITY.

~~~ Visua l  Observations
the following visual observat ions are ind ica t ive  of d is t ress  within
the  ea r th  embankment , hut these conditions do not appear to be active
and warrent only continued observation at b i—monthly intervals. Further
investigation is not considered necessary at this time due to the suc-
cessful spillway rehabilitation and grouting program described below in
‘d. Post—Construction Changes”. TIhile the spillway is in good condition ,
apparent settlemen t of the embankment portions has resulted (see photo-
graph e2). Some minor settlement of the crest was observed , the maximum
being approximately 6 inches. Slight distoration of the riprap on the
upstream face was observed , probabl y the result of uneven placement .
A bulge (approximately 10 feet long) located south of the spillway on
the downstream face was evident.

b. Design and Construct ion Data
No design computations or other data regarding the structural stability
of the sp illwav or the earth embankment are available.

c. Opera t ing  Records
No records of operation are available and no significant operational
problems were reported.

d. Pos t—Cons t ruc t ion  Changes
The dam (mU appurtenant structures were constructed about 1852. The
spillway was repaired in 1926 by placing concrete in the deep spillway
section from near the base to the present spillwav crest. In 1976 ,
a gr c ’u t ing  program and spiliway wall l ining was under taken to control
the reported seepage encountered along the sp illway walls. Arproxirnately
4000 cubia feet of grout was placed on both sides of the spiliway and
pumped until it emerged in the joints of the spillwav walls . This pro—
p r am has been successful and no seepage was observed during the Phase
1 Insn ec t ion .

e. Seismic Stability -

The dam is located in Seismic Zone 1. Therefore , a seismic analysis is
r ,ot wa r r en t ed .

— 10-.
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: ‘I: ON 7: ASSESSt1[NT/RECO5~lEN DA TI ONS

7.1 AS~ FS SN ENT

1. Safety
The Phase 1 Inspection of W:ina ksink Lake ~an did not i nd ica t e  con—
d i :ions  w h i c h  c on s t i t u t e  an irm~ediat- hazard to human l i f e  or p r o p e r t y .
The p r e s en t  con d i t i o n  of the earth embankment is not considered to be
u n s t a b l e .  However , previous s e t t l em e n t  and movement of the downstream
face  near the spillwav require f u r t h e r  observat ion at per iodic  intervals
to prevent the developmen t of hazardous conditions .

b. Adequacy of Information
The information reviewed is adequate for Phase 1 Inspection purposes.

c. Urgency
The settlemen t and movement of the embankment portion of the dam should
be periodically monitored. 

A

d. Need for Additional Investigation
No add i t iona l  i n v e s t i g a t i o n s  are r equ i r ed .

2 RECCN~’!ENbED MEASURES

a . The low level reservoir drain must be r e s to red  to or oper  working
condition.

b. Periodically and systematically monitor the conditions of observed
settlement and movement ad~aoen t to the spiliway. If  f u r t h e r
movement occurs , I ediatelv contact the NYS Department of • Environ-
menta l  Conse rva t ion . Da m Safet ’ Sec t i on  at  (518) 4 57—6310.

c. Remove the b rush observed at the abutments and provide a periodic
p r o g r o m  at  mowing and cu : t t n c .

d . I n i t ia t e  a p rogram of p e r iod ic  i n s p e c t i o n  and ma in tenance  of th e
dam and anpurtenances. Document this info~-matfon for future
reference.
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APPENDIX A

PHOTO GRAPHS
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PHOTO ~9

New F ’ i l l  Placed at Toe
Looking Nor th  f r o m  Sp il Iway C han n e l
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I

VISUAL INSPE CT ION CHECKLIST

1) Basic Data

a. Genera l

Nam e of Dam ~~~~~~~~~ ~~~~ ~~~~~

I .D. ,q r’J-r 330 ~~~az ~ •~~~ c ,  ~~~~~~~~ ~~~~~~~

Location: Town T k~~~~~~~ o~ -~ County S~~~

Stream Name c’0~
_
~ ~~

Tributary of ~~~~~~~~ ~~, - -, ._ ..

Longitude (W), Latitude ~N) 7~~~~
0
3~~~~~~~ 37

1
~/4b

b
3~~ ?~~~

“

Hazard Category C -

Date(s) of Inspection ~~~~~~~~~~~~~~~~~~~~~ IS -

Weather Conditions 4 ~
b. Inspect ion Personnel ~ ~~~~ C~~-.~~ ~~~~~~~~~~~~ 

‘
~~~
‘
~~~~~~~~~~~ ‘

E r~~~~~s~~ ~~~r c,t r~~ j~~~U ~~~~~~~~~~~~~ ~~~

c. Persons  Contac ted  ~~~~~~~ ~~~~ c~~~ - E ~~~~~~ ~~~~~~~~~~~~ (~~~t c  -
~

-~ 7~~~— 3 S 7 7  ~_,*.&c t~~ . ~~en r ~~ ( Prc , ç ,)  ~ ~?~~~~- 
~~~~~~

d. History:

Date  Constructed ~ f Z 5 g~~~~~~~ ~~~~~~~~~~~~~~~~~ ~ Z.. ~

Owner ~~~~~~~~~~~~~~~~~~~~~~~~~~~ L~~’—~ C~-~s~ 
‘
~L-.~ iZ~.r5’.\~. \’ (\J~)~~~~(•~~(~~

Desi gner  ~~~~~~~~~~~~~~ .... ~~ ~~~~~~~~~ Cc.~~~ Ce.

C o n st r u c t e d  by ~~~~~~~~~~~~~~~~ e...’~ ~~~~ ~~~~~~~~~~ C o .

2) Technical Data -

- a ....., ~ r . S  —

rype of Darn ~~~~~~~~~~~~~ ~~~~~~~~~ 
- 

- P~~~-~~ ~~~~
‘-

~~

Dra i nage Area ~~~~. 0 S ~~~~~ .

Height Z~~~ ).-o~’ Length 4ZO ~~~
Upstream Slope ~~~~~~ Downs t r eam Slope :

I
- - /

- — -
~~ ,‘-.- -“. -- —.--,. - ‘.- —‘- - -

- 

•
.~

-.,

I.

_ _ 

- ‘- ‘-—. 
~~~~ - 

- 

‘/~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
.
~~‘i_,~~,i.w4__—’— -.-- — ~~~- - - — :‘ _______



a

2)  Techn ica l  Data  (Cont ’d.)

External Drains : on Downstream Face ~Jc’v~JE ’ @ Downstream Toe ~‘JO r’-~e

Interna l Components:

Impervious Core ‘~‘~~

Drai ns I~J0 ,”. L

Cutoff Type ~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ (~~~~~~~~ ic~~~~,)

Grout Curtain ~.JOp 4 e

.d~~~~~~~~~~ ~~~~~~~~~

J~~~~~~~~ c;~c~~~; ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .. ,~~~~~~~~ . . - - - -
~~ 

-- - -- — ______
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3) Embankment
r

T~~’~~fZ.~ l4.~~C6~ S0~~’~~ i~ C)LC~&S Cl~~~ r~~I? cr~.&7~7”~ ~~I ’~~~ (~~ ~~9I LLL4~~ ’f _

a. Crest 
I~ I~~ ~~~~~~~~ ~~ ~~Ot4 ’.J ~~~~~~~ ‘~~bF

(I) Vertica l A l i gnment ~~or~ E S C L eI’J7.~~~~ 
Lm(ur ~~-sT 

~ EP2E c.~.,~~,-3 -‘.
~~~~

(2) Horizontal Alignment T~ e~2.E t~~ -~~~ ~ ( C ~ ~~~~~~~~~~~~ Lto ’ L. J C
~)

p,
~
., ~o r ~~Aw ~ ~~t D ~~’ ~~~p s.r_rn~~4r ~~~~‘~

Q5 1- p~ € ~~? L . ~ i)A’~~ .

~~~~~~~~ O~~ i~~~~~ ~~ owE~ A~~~ A~~~O~J 1 1~~) F~ a..L. 0F~~ e~ T ~~~~~~~~~~~
(3) Surface C racks 

_______________________________________________________

~~~~~

(4)  M i s c e l l a n e o u s  ___________________________________________________

b. Slopes

(1) Undesirable G rowth or Debris , An imal  Burr ows 
~~~~

0r~i ‘Si ,~~ - ~~~~~ r \ . ~~ f~~r~~ L ~.A ~~~r-j .~2~
(2) Slough ing , Subsidence ar Depres sions ~~—c ~ c r~~~J-r to~ G.~ A~ øv~~ .

(3) Slope Protect ion ~~~~ p~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
C~ .) L)~~~~c. ~~~~~~~~~~~~~~

ZQIU -rA.LL’I- ~~1’J T~ crQ.~-m rCIt ~~t~~~;

(4) Surface Cracks or Movement at b e  ~~ ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~

(5)  Seepage ~)oc.~~ ~~~~~~~~~~~~~~~~

(6) Condi tio n Around Outlet Structure £~~~ob  E~c&.r f~ut ~~ E

- ~~- -‘ ‘  ~~~~- P~~ ~~~ k , ~

) 
~~~~ ~~~~~~ .. c,f 

-

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

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



4

c. Abutments

( I)  Erosion at Embankment and Abutment Con tact 
_________________________

~~~~~ -O~NO~

(2) Seepage along Contact of Embankment and Abutmen t

I.J0r’J~~ Q.v~~’~

(3) Seepage at toe or along downstream face 
____________________________

~io~~e ~~~~~~~~ o’-.~ JI
IJ 

1
J~,cj .e

d. Downstream Area - b e l o w  embankment

( 1) Subsidence , Depressions , etc. c~~
_
~ ~.xfr c’~

p~~~c A uc~~ r~~ e~~ 
-r

~~-€ ~~~~~~~~ F - ~~ s~~f ~~~~ Q~~ -e-’)
- 

~~~~~~~ ~~~~ 4.1’~ 4 ’

(2) Seepage , unusua l growth ~~~~ OP U~~~ ~~~~~~~~~~

(3) Evidence of surface movement beyond embankment toe 
__________________

(1+) Miscellaneous ___________________________________________________

I
e. Dra inage System

~~~~~~
‘- 

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

~~~~~~~~~~ ~1 ~~~~~~~ •~~~- 
- - -~~#~~ -~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-.-. -
~~~~~

-—— - — _-0~_-



S

(1) Condition of relief wells , drains , etc . __________________________

(2) Discharge from Drainage System ____________________________________

f l~j  ~

4

- -“~~~~~ .-— — -—.~~~- - --

I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :;-‘ ~~~~~ 
- . - -- .—‘~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . .- —4 ‘- . ,-,,- - - --- — —

~~~
- —- — - - -



4) I n s t r u m e n t a t i o n

(1) Monumentat ion/Surveys 5 j o  - ~~‘i ~~~~ - cs r ~~~ j ~ c, -

(2) Observation Wells ___________________________________________________

(3) We i rs

( i i )  Piezometers 
______________________________________________________

(5) Other

5) Reservoir

a. Slopes ~~ A Z T L~~ ~~PE’~~- ~~~r3 ~~~~~~~~~~~~~~~~~~ ~‘&e ’C1o ’acb

b. SedHeri tition ~~~~~~~~~~ ~~~~~~~~~~~~ C_-f ~ - 

— . -

•~~~~~~ .~~
- ‘

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

~~~ - •~~~~~~~~~~~ -- .- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- - -

~~~~~~~
‘-

~~~~~~~
- p~~- - -- .:-- -
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6) Sp il lw av( s ) (iri c lud in a tail race channel)

a. Genera l cg~ re 
~~~~~~~~~~~~~~~~~~~~~~~~~ / .~ 

,,,
~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~

b. Principle Spi liwa y 
~~~~~~~~~~ ~~~e~~’r ~~~~~~~~~~~~ ~~~~~~~~

~4 ’ &~~ .ci~~ l~ y ~~~~~~~~~~~ 
P L 4 ,~J K ,$ C -  ~~~~~~~~~~~~ ‘J g~~~~C.14)~

s r  i~~ C~~,p b C.~~~~~~P1’- / o~’~ 
-

c. Emergency or Auxiliary Sp i l iway ______________________________________

d. Condition of T a i l  race c h a n n e l  -r,~’~ ~~~~ C...*4-4- .v&., 
~

~~~ ‘~. ~~ ~~~
~~~ ~~~~~~ ~~~~~~~~~~~

~J . I I  . r .~~~~\ ~~~~~~ ~~~~~~~~~ .

t . .  ~~~~~~~~~ ~~ O. . S ’._ 

~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~ 
) ‘‘:~ ~

c. S t a b i l i t y  of Channel side/s~opes _______________________________________

— -‘ 

~~~~

‘

~~~~~: ~

—-

~~ 

~
-
~~~

-
~~

- 
--‘

-. %1 a’— ~v
1- ’ ~

‘ - ~~~ ~~~~~~~~~~~~~~~~~ _ __, .a._~~ w. .~~ ~~~~ ..~ 
- - ‘~~ 

- 
______________ —
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7) Downs trea m Channel

a. Condition (debris , etc.) c~ sc~ c~~~~sr,~~..-i- ~ t-ã~~.v . N p

b. Slopes 0 .

c. A pproximate number of homes ~~~~~~~~ ,,~ ~~ ~~~~~~~~~ 
c.~v~P 2. ‘~1i ~~.&~

-~~~~ ~.-5A) ~~~~~~~~~~~~ Cl 77~-C O4A4 - 74~ 
4~2.E 3 h1c)~11Ec ‘3,e~

,
~~-J TM-ë’

~~ “i 4,1~~ Th’-.~ T~J~~~~j  Q~ £~J s~~r~ .3 n~s~ is Ww~~~4,,-,

3) ~1i s c e l l a n e o u s  ra-~ 3 7’~
-
~c~-~ 

l0Af~~ T/~1, rc~ .i~’J O~ &o.-5N £kJt(- &~

‘.L- ~~~~ A2T~~~ y (~ ~~~ 7~
’
~~~~~~ ~~ 

- 
~~ 4~~7 19 i~~

‘~~~~-0 • ~~~~~~~~~~~~~~~ 

- -

~~ 
~~~~~~~~~~~ - I- ~~~~~~ ~ :-~ - - .~~~~~~~i~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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9) Structura l

a. Concrete Surfaces ~~~~~~ ~~~~ 
-
~~~~

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

- - C o -~ 

- 
- - - C a cc I

- ~~~~~~~~~~~ 
-, .- , , t’,,- _

- , ~~--~~~~r 1 ~~~~~~~~~~~~~~~~~~~~~

b. Structural Cracking c-~ .—
~~~
. n ~~~~ .-~~

c. Movement - Horizontal & Vertica l Ali gnment (Settlement) 
______________

-
~ I-,~~~~ ~~~~~~~~~~~~~~~~~ i.- - , - ~~~~~~~~~

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

d. Junctions with Abutments or Embankments ________________________________

‘
—I 

~ 
~~~ ~) L -. ~~ 

- -.-— 
~

e. Drains — Foundation , Joint , Face _________________________________________

f . W a t e r  pas s ages , condui ts , s lu i ces  ____________________-- - ________________

— - -

g . Seepage or Leakage ~~~~~~~~~~~~~~~~~ -r~’~~ ~~r-~-
~~~~~~~~~~ ~~~~~~~ b 1 ~~~~~~~ ~~~~~~~~~~~~~~~~~~~

4 5 ~~~~~~~~

a -

~~~~~
‘ 

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

~
-
~~~; ~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~ ~~~~~~ a.~~~
-
~~ - - -- -. - - .- .- -,. .. - - --—-—--



to

h. Jo in ts  - Cons t ruc t ion , e tc .  
______________________ _________

1 ’~~ J~~~~~~~~~~ _’~~ ’’ 5 , ’— ~~~~~~~~~~~~

______________  ~~~~~~~~~~

i. Foundation ~~~~~~

~~~
. Abutments “I, ~~~~~

k. Contr ol Gates ___________________________________________________

1. Approa:h & Out let Channels ~~~~.J’. ,., -- ~~~~~~~~~~~~~~~~

~~~~~~~~ ‘
~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~ ~~~~~~~~~

m. En 2r~y Di ssipators (pl unge pool , etc.) ______________________________

~ L~ ~~l ~~~~~~~~~~~~~~~~~~~~ ~~

~~~~~~~~~~~ ~ ~~ 
I

n. Intake Structures 
________________________________________________________

— ~~~~, ~~~~~~~~~~~~~~~~~~~ ~ I -~ 1 . L c.-. ~- o-.,

0. t a h H i t ’ j  - - ,._l_ ,_, -- - 1  ~~~~~~~~~~~~ ~ &

p. 1~sce llan eous ______________________________________________________ —

- ‘~~~~~~ ~~~~~~~~~~~~~~~~~ - 4 • ’~~~~ -
~ ,~~ $“~~~~~ - • •

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

• _  —
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HY DROLOGIC /H Y DR AU LIC

-~~IN E E R I~~ DATA AND CO?~PUTATIo~;s

1
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CHECK LiST FOR DA~!S
HYDROLOGIC f I N D  HYDRAULIC

E~:G i N E E R I ~~G DATA

A R E - ’~-C~\P A CI T Y  DATA :

Elevation Surface Area Stora oe Capacity
(rt.) (acres) (acre—r t .)

I) Top of Darn 
_______  _________  ____________

2) Design High ~.1ater
(Max. Design pool) -

3) Auxiliary SpL llway
Crest 

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  

5~~ 0O

~) pool Leve l with
Fl ashboar ds  ~~~~Y IO~~~~ /o..-.~~~.J~

1 c V~’.~ l~~
1 L

5) Service  Sp i l iway
Cres t I 50~~ ~~ 

-
~~ . ~~~~~

DISCHARGES
Volurne

(c ~s)

1) Average Daily

2) Sp illwa y @ Ma ximum High Water —

3) Sp ill-way @ Design High Wa ter — 
— —

-‘.)  Sp ilivay ~ Aux i l ia r y  Sp illway Crest ~levation ~~~~~ —

5) Low Leve l Out le t  
—

6) Total (of all facilities) @ Nax~-rnun High Water 
___________

7) Maximu~i ~~~~~ ‘~~n Fl ood ___________

- 
~~~~ ‘

~~~~‘ -~~ - -

- 

‘.

~~~~~ 

— 

- 

~~1I ~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~ — 

- 

= -
:_____



a

CREST : ELEVAT ION: %~~~~~~~V~~~
-
~~~~~

T ype :  ~~
‘ A Z I -4  ~~~~~~~~ -rA~~J7

Width: 12 ~ EE-T Length: 
~~~~~~~~~~~ F~~(.~~r

Spill over C o t -~i c c ~..tr € ‘t C ~~~..~A1

Location A 1 4(
~C - ,jr C ” - r.~~~ c~~ ~~~~~~

SP 1 LLWAY :

PR INC I PAL EMERGENCY

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Elevation 

_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(.-~~JC-~-~ T~ ‘I.L~~~~~~~~~ J~~~’( Type 
__________ ___________________

~ 
F 1

~’E~r Width 
__________ ___________________

Type of Control

— Uncontrolled 
___________ ____________________

Contro l led :

~~~~~~~~~~ (a” 
~~~~~~~~~~~~ ~-4 I ( i’-i Type 

__________ ___________________

(Flashboard s; gate)

v ~~~~~~ A r  - r k t O ~ ~~~~~~~~~~~~ Number 
___________ _____________________

~ L-~~ (s” ~~~~~ € -+‘- / i~ kk Size/Length 
___________ ____________________

Invert Material 
___________ _____________________

Anticipated Length
of operating serv i ce 

________

_______________________________ Chu te Length 
____________ _____________________

— ~e i gh t  Be tween  Sp i l iw ay  Crest  _________________________
& A ppr oa ch Cha n nel Inver t

(~ eir Flow)

- ~~~~~~~~~~~~ ~, -

~aia ~ 
_ _ _ _ _ _ _ _ _
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OUTLET STRUCTURES/EMERGENCY DRAW DOWN F A C I L I T I E S :

Type : Gate 
_______ 

S lu i ce  
_______ 

Con du i t  
_______ 

Penstock 
_______

Shape : P~~o~~~ Ct -r~~~e. T~~~rU S?~ LL~~iA ’(

Size:  
_____________________________________ __________________________

Elevations: Entrance Invert 
____________ ________________________

Exit Invert 
__________________ ___________________________

Tal l race Channel : Elevation __________________________________________

HYDRO M ETEROLOG I CAL GAGES: -

Type : 
_________________________________________________________

Location: 
______________________________________________________________

Records:

Date —

Max. Reading -

FLOOD WATER CONTROL SYSTEM :

Warning System : 
-

Me thod of Controlled Releases (mechanisms) :

~Jo ~JAT&t t ’ ~ R~~~~~l~~~ ~ o r~~ I~A.e1Ió( -4~4~~~~ • 4o~~€’~-~~t ~~~~~~~

~~~~~~~~~~~~~~~~ ~rt’p ~~ c~-s ~~~~
Pa cv ’r ~e~~ ~~~~~~~ L~~~~ - m ’a A (~~D V€  5 LL ~~.I~~~ L~~~~ EL

I

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ a- ’ ~~~~~~~~~ i~~- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a~~~~~W-~~~~~~~~,j~~~~~~~~~r -’ --- --- — -,.~~~ —- -__ -
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DRA I NAGE AREA : 2. ~~~~~~~~~~ ~~~~~~~

DRA I NA G E BASI N RUNOFF C H A R A C T E R I S T I C S :

La nd Us e - Type:  
______________________________________________________
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Surface  — Soil: —

Runoff Potential (ex is t ing  or p lanned extensive a l t e ra t ions to ex is t ing
(surface or subsurface conditions)

Potential Sed i mentation prob l em areas (natura l or man-made; present or future)

~ O~j~~

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

~J~~r’iE

Dikes - Floodw alls (overflow & non—overflow ) — Low reaches along the
Reservoir perimeter:

Location: 
________________________________________________________

Elevat ion : 
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Reservoir:

Length ~ M a x i m u m  Poo l 
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Length of Shoreline (
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