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V Name of Darn: V Batavia Kill Watershed Project Darn No. 1
V I .D. No. NY—615 (IU9lc-3901)
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County Located : V Greene

Watershed : Mohawk River Basin 
-

Stream: . Batavia Kill (a tz lbuta xy to the-
Schoha rie Creek )

Date of Inspection : 
V 

~~~~ 11, 1978

L ASSESSMENT 
-

The Batavi a Kill. Waters he4 Project Darn No. 1 is a multiple—purpose,
recreational and floodwater retarding structure. Although the earth fill
structure has impounde d water to a depth above the principal spillway crest ,
no water was being impounded at the t ime of inspe ct ion. Exam ination of avail-
able documents and a visual inspection of the dam did not reveal condition s
which are considered to be unsafe .

- 
The total disch arge capability of the spillways is adequate for

the Probable Maximum Flood (PMF ) . 
V
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

BATAVIA KILL WATERSHED PROJECT
DAN NO. 1

ID No. NY-615
V 

(#191C—3901)
MOHAWK RIVER BASIN

GREENE COUNTY , NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

a. Authority
Th. Phase 1 Inspection reported herein was authorized by the Department
of the Army, New York District , Corps of Engineers , to fulfill the
requirements of the National Dam Inspection Act , Public Law 92—367.

V 
b. Purpose of Inspection

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

V

1.2 DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures
The Batavia Kill Watershed Project (BKWP ) Dam No. 1 is an earthfill.
eztankment having a principal spillway passing through it and two
emergency spillways flanking it .

The 74 foot high, zoned compacted embanJ~~ent has a crest length of
1800 feet and crest width of 21 feet. The upstream slope is 1 vertical
on 3 horizontal and the downstream slope is 1 vertical on 2.5 horizontal.
The crest and exposed slopes are grass covered. That portion of the
upstream slope below the level of the principal spiliway crest is
riprapped with heavy stone. An earth cutoff trench of varying depth

V and width keys the eir~ ankment to the underlying foundation soils .

The principal. spill.way consists of a rectangular reinforced concrete
drop m .i.t struct ure , a 42 inch diameter reinforced concrete pressure
pipe with anti-seepage collars , an impact basin , and an outlet channel.
Two emergency spillways , one each side , flank the e~~ anJcrnent . Both are
located in earth cuts and are grass-lined. An internal drainage system
consisting of 10 inch diameter perforated abestos—cement pipe is located V

beneath the downstream slope of the e±anlazient. Seepage is collected
and conducted through this drain and outleted through the end walls
of the impact basin. The reservoir drain consisting of a 24 inch
diameter cast iron pipe extends from the upstream embani .nt toe to
the base of the principal spiliway riser. A vertical slide gate V

mechanism mounted along the inside of the riser controls the flow
through the reservoir drain .

-1-

~ 

V



V ~~~~~~~~~~~ ~~VV .-~~~~~~~~~~ VV V .-~~~~~~~~~~~~~~~~~ V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

b. Location V

B1CWP Dam No. 1 is located on the Batavia Kill, a tributary to. the
Schoharie Creek , approximately 0.9 miles Northeast of the village of
Maplecrest along Black Dome Valley Road in the Town of Windham , New
York.

c. Size Classification
This dam is 74 feet high and is classified as an “intermediate” dam
(between 40 and 100 feet high) .

d. Hazard Classification
The dam is classified “high” hazard because of the presence of
approximately 70 homes and multiple—dwelling units imetediately down-
stream, including the village of Maplecrest .

e. Ownership 
V

This dam is owned by the Batavia Kill Watershed District of Windhazn ,
New York .

f. Purpose of Dais
The dam is a floodwater retarding structure and is being adapted to
provide recreational facilities in the impounded reservoir area.

g. Design and Construction History
This dam and appurtenant structures were designed by the U. S. Department
of Agriculture, Soil Conservation Service (SCS) . Construction of the
e~~ an3~~ent began in 1970 and was completed in 1974. The SCS office
having jurisdiction for Greene County has a design folder containing
hydrologic, hydraulic, and structural design informat ion , the design
calculations for modifications made during construction , and the as—
built contract plans and documents .

h. Normal Operating Procedures
Water releases from the reservoir over the principal spillway . This
structure has sufficient capacity to discharge a 100 year flood without
flow occurring in the emergency spillways. For storms greater than
the 100 year flood, flow will discharge through the two emergency
spillways.

1.3 PERTINENT DATA

a. Drainage Area (acres) 6144

b. Discharge at Dam (cfs )
Principal Spillway ~ Maximum High Water 322
Principal Spillway 8 Emergency Spillway Crest 301

Elevation
Reservoir Drain 8 Principal Spillway Crest Elevation 81
Maximum Known Flood 273

c. Elevation (USGS datum)
Top of Dam 1887.0
Emergency Spillway Crest (Auxiliary Spillway) 1877.0

—2—
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Principal Spillway Crest (Service Spillway) 1844.4
Invert of Reservoir Drain Inlet 1817.0

d. Reservoir (acres)
Surface area 8 Top of Dam 139.4
Surface area 8 Crest of Emergency Spillway 112.0
Surface area S Crest of Princi pal Spiliway 26.0

e. Storage Capacity (acre—feet)
Top of Dam 3598
Emergency Spillway Crest 2372
Principal Spil].way Crest 307.5

f. Dam
V ~~~ankment type: a two-zoned compacted earth fill

with an earth keyed cutoff trench.

Entankisent length (ft) 1800
Slopes (V : H) Upstream 1 on 3

Downstream 1 on 2.5
Crest elevation (USGS datum) 1887.0 

V

Crest Width (ft) 21

g. Spillway
Principal Spillway (Service) :
Type: Uncontrolled , reinforced concrete drop inlet

(3 .5  x 10.5 ft) rising 31 feet; 42 inch re-
inforced concrete pressure conduit 336 feet
long ; an impact basin; an outlet channel.

Length(ft) : Weir 19.33
Emergency Spiliway (Auxiliary) :
Type : two grass—lined channels having trapezoidal

cross sections
Bottom Width (ft) : North 275

South 120
Side Slopes (V : H): North 1:2.5 & 1:3

South 1:3
Length of level section (in profile) (ft) 50
Exit Slope (V : H) 1:40

h. Regulating Outlet
Reservoir Drain:
Type : 24 inch diameter cast iron pipe with a

reinforced concrete inlet .
Control : Mechanically—operated vertical slide gate

mounted along the inside of the princip al
spillway riser.

SECTION 2: ENGINEERING DATA

2.1 DESIGN

V a. Geology
The Batavia Kill Watershed Project Dam No. 1 is located in the
“Appalachian Uplands” physiographic province of New York State. These

-3-
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uplands are the northern extreme of the Appalachian Plateau and
were formed by dissection of the uplifted but flat lying sandstones
and shales of the Middle and Upper Devonian Catskill Delta (395 to
345 million years ago) . Relief is high to moderate. Maximum dis-
section occurs in the Catskill Nountain area where only the mountain
peaks approximate the original. plateau surface. The present surficial
soils have resulted primarily from glaciations during the Cenozoic
Era (most recent 65 million year period) , the last of which was the
Wisconsin glaciation approximately 11,000 years ago. These soils
were deposited, in general , directly by the glacier ice and are com-
posed of unstratified rock fragments of all sizes ranging from boulders
to clay particles . Locally intercalated lenses of sand and gravel
are conmon where ice—laid and water—laid deposition occurs .

b. Subsurface Investigations
A subsurface investigation was conducted by the Soil Conservation
Service , with Mr. Raymond Cope in charge , in the late Spring of 1968.
Applicable subsurface information is included in Appendix A. In general,
the surficia]. soils at the project site consist of a thin layer of
topsoil and alluvium and/or colluvial deposj.t over layer of glacio—
lacustrine deposit in the flood plain over glacial till over siltstone
bedrock to a maximum explored depth of 71.5 feet. Those borings in
which the presence of water was recorded indicate the level to range
from ]..1 to 8 feet below the ground surface.

No intercalated lenses of permeable sand and gravel were encountered
in the borings below the cut-off trench. This trench extends through
the permeable alluvial and glacio-lacustr ine deposits and is founded
on the glacial till.

c. Entankment and Appurtenant Structures
The dam was designed by the Soil Conservation Service who prepared
a design report. Twenty five drawings were prepared for the con-
struction of the dam of which portions of several are included in
Appendix A.

Hydraulicalty , the dam was designed to retard the floodwaters resul ting
from a 100 je ar frequency storm, without a discharge occurring in
the emergency spiliways .

2 .2  CONSTRUCTION RECORDS
Complete as-built contract plans and documents were availab le
from the SCS office having jurisdiction for Greene County .

2.3 OPERATION RECORD
Since the dam is an un controlled , floodwater retarding structure, no
operat ing records are maintaine d regarding water levels . However ,
during periods of heavy rainfall , SCS personel do monitor reservoir
levels.

2.4 EVALUATION OF DATA
The data presented in this report has been compiled from information
obtained from the Soil Conservation Service as well as the New York
State Department of Environmen tal Conservation . It appears to be
adequate and reliable for the purpose of the Phase 1 inspection .

—4—



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of the BKWP Darn No. 1 and the surrounding watershed
was conducted on July 11, 1978. The weather was clear and temperatures
ranged in the seventies. The inspection was conducted during a basically
dry period during which occasional thunderstorms occurred. The darn was
not- impounding any water at the time of inspection because the reservoir
drain was open. Additional construction work was being considered for
improving the recreat~.o~al potential of the pool area and as dry a work
area as possible was being maintained.

b. Embankment
The earth embankment shows no signs of distress . The vertical and
horizontal alignment of the crest appears to be unchanged , with no visible
surface cracks appearing on the crest or embankment slopes. There was no
apparent sloughing , subsidence or depressions occurring either. No notice-
able seepage on the downstream slope was observed. No discharges were
occurring through the outlets of the internal drainage system. Although
no slope protection failures were observed, the heavy stone riprap used
resulted in a very irregular sloping surface. No undesireable vegetative
growth or animal penetrations into the slopes were observed.

c. Principal Spillway
The principal spillway consists of the vertical drop inlet structure, a
concrete pressure pipe through the embankment , an impact basin , and an
outlet channel. All of these components were in satisfactory condition
except f o r  the following minor deficiencies:

1. Hairline cracks in the concrete were evident at the inside
corner of the intersection of the vertical drop inlet and
the crown of the concrete pressure pipe.

2. Joint separations of less than 0.75 inches at the first
two pipe sections downstream of the drop inlet base .

d. Emergency Spillway
Two grass—lined emergen cy spil.lways , one on each side and located in
earth cuts , flank the main embankment. Both were mowed and in satisfactory
condition except for the following minor deficiency :

1. The North emergency spillway ’s three—tiered cut slope showed
an area of minor sloughing on the lowest level tier. Some
evidence of seepage was present , but it is not attributable
to reservoir storage but probably to hillside groundwa ter
emerging on the cut slope face.

e. Regulating Outlet
The reservoir drain conduit and slide gate are the components capable of
regulating the reservoir whenever the pool level is below the principal
spiliway crest. The slide gate was mechanically rep ositioned at the time
of inspection and found operat ional , but with some difficulty . Streamflow
was passing through the reservoir drain .

f. Downstream Channel
The outlet channel was in satisfacto ry condition with no severe side—slope
erosion or debris obstructions in evidence.

—5—
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g. Reservoir -

There was no noticeable signs of landslides or soil instability in
the reservoir area.

3. 2 EVALUATION OF OBSERVATIONS
Visual observations did not reveal any problems which would adversely
affect the safety of the dam. Although some minor deficiencies were
observed, they may be repaired by maintenance efforts.

SECTION 4: OPERATION AND MAINTENPiNCS P~~CEDURES

4.1 PW~ EDURESNormal water surface elevation is at the crest of the principal. spillway.
Downstream flows are limited by the capacity of the 42 inch diameter
reinforced concrete pipe. The reservoir provides 2064.5 acre—feet of
storage between the crest of the principal spillway and the crest of
the emergency spillways.

4.2 MAINTENANCE OF DAN
The darn and appurtenances are maintained in satisfactory condition
by the owner. Normal maintenance consists primarily of mowing the
emergency spiliway bottoms .

4.3  WARNING SYSTEM IN EFFECT
No apparent warning system is present.

4.4 EVALUATION
Sufficient storage capacity is provided such that controlled release
of impounded floodwaters by the principal. spillway occurs in a safe
manner. The darn and appurtenant structures are satisfactorily main-
tained.

SECTION 5: HYD~~LOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS
Delineation of the watershed draining into the reservoir pool. area was
made using the USGS 7.5 minute quadrangles for Hensonville and Freehold ,
N.Y. The watershed consists of open grassed fields and woodlands situated
in a rural area. Relief ranges from low to steep with the steeper slopes
occurring in the upper re aches of the watershed. The shap e of the water-
shed is generally rectangular with the dam located on the short dimension
of the rect angle.

5 .2  ANALYSIS CRITERIA
The analysis of the floodwater retarding capabi lity of this darn was per— —

formed using the “ Dimensionless Hyd rograph” method of the Soil Conservation
Service and recomsended spillway design flood criteria of the U.S. Army
Corps of Engineers . The SCS method establishes the hydrograph peak inflow .
A short—cut , approximation method of flood routing was then used to determ ine
the reservoir storage /peak outflow conditions.

The P robable Maxi~nuin Flood 6—hour rainfall of 23 inches was selected using
the Weather Bureau TP-40 (Ref. 1) .  Direct runoff was estimated at 20.3
inches. An SCS curve ntui~ er (CM ) of 80 was used to account for the soil
and land use development within the watershed. The time of concentratio n
of 1.34 hours was taken directly from the SCS design repo rt s~mmtary .

_ _ _ _  -
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5.3 SPILLWAY CAPACITY 
-

The principal and emergency spillways are uncontrolled structures. The
principa l spillway operates ‘under weir or orifice flow conditions depending
upon the floodwater inflow to the reservoir pool. During orifice flow
operation , pressure flow develops in the 42 inch condu it. The emergency
spillways were ana lyzed as broad—crested weirs having a discharge coefficient ,
C, of 3.087.

The spillways have sufficient capacity for discharging the peak outflow
from the PMF . For this storm, the peak inflow is 49350 cfs and the peak
outflow is 45900 cfs . When the spillways are discharging the peak out flow ,
the water surface will be at the top of dam .

5.4 RESERVOIR CAPACITY
Normal flood contro l storage capacity of the reservo ir between the pr incipal.
and emergency spiliways is 2064.5 acre— feet which is equival ent to a run-
off depth of 4 inches over the drainage area. Surcharge storage ca~acity
to the maximum high water elevation is an addit ional 1226 acre—feet;
equivalent to a runoff depth over the drainage area of 2.4 inches . Total
storage capacity of the enti re darn is 3598 acre—feet ~equivalent to 7 inches
of dire ct runoff.

5.5 FLOODS OP RECORD
The maximum known flood occurred during the dam ’ s construct ion when the
pool, level was reported as being 20 feet above the crest of the principal
spil.lway. The data for this flood is as follows :

Elev. (Ft. ) Discharge (cfs )

1864.4 273

5.6 OVERTOPPING POTENTIAL
Analysis indicates the total discharge capability is sufficient to
prevent overtopping from the PMF .

5.7 EVALUATION
This dam has sufficient capability to impound and adequately discharge
floodwaters expected to result from the P~~~.

SECTION 6: STRUCTURAL STABILITY

6. 1 EVALUATION OP STRUCTURAL STABILITY

a. Visual Observations
No signs of major distress of the dam and appurtenances were observed
during the inspection.

b. Design and Construction Data
Design data was obtained from the Soil Conservation Service office in
Albany. The re sults of the stability analyses are listed as follows :

Condition Min imum Factor of Sa~~~~~
Upstream Slope Downstream Slope

Imeediately after 1.31+ 1.31
construction

Full Drawdown 1.61 
_ _ _ _

Long Term Steady State _ _ _ _  
1.75

Seepage from Emergency Spill-
way Crest 
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An analysis was also performe d using interim conditions between post—
construction (no consolidation ) condition and the long—term consolidated
condition . The results indicated Facto rs of Safety of appro ximately
1.3. These interim condition s no longer exist because the ei~~an1~~ent
has been completed. A si tary of the analyses and sections showing the
failure arcs are included in Appendix A.

The calculated factors of safety for the BICJP Dam No. 1 are in excess
of the minimum factors in the Corps of Engineers recommended guidelines .
The darn is therefore considered to have an adeq uate factor of safety for
stability.

Construction data on the dam could not be located. Representatives of
SCS stated that they were aware of no major changes during construction.

c. Post-Constructio n Changes
No changes to the darn and appurtenances that would caus e structural
stability problems have occurred.

d. Seismic Stability
The dam is located near the boundary between seismic zones No. 1
and 2; therefore , no seismic analysis is considered warranted.

SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety
Th~ Phase 1 inspection of the BI~~P Darn No. 1 did not indicate con-
ditions which constitute an ixmnediate hazard to human life or property.
The earth embazaic*nt is considered to be stable, structurally, and
capable of safely retarding floodwaters resulting from the PM!.

The design of this dam includes an internal drainage system to contro l
the phr eatic surface and to provide a safe outlet for foundation seepage.

b. Adequacy of Information
Information concerning the desi and performance of this dam is
conside red adequate for the purposes req uired for Phase 1 inspections.

c. Need for Additional Investigations
Mo additional investigations axe necessa ry at this time.

7.2 RECOZ*~ENDED MEASURES
The following tasks should be undertaken by maintenance forces :

a. Periodic operation and lubrication of the mechanically—
opsrat.d slide gate mechanism to insure a continued
ease of operation of the reservoir drain conduit.

b. Monitoring of the principal spiliway hairline cracks in
the concrete at the intersection of the vertical drop
inlet and crown of the concrete pressur , pipe . This
monitoring is to insure that any future crack development,
if it occurs , may be discovered prior to the need for
major corrective action .

• c. Periodi c inspections of the principal spilIway concrete
pres sure pipe joint separations to determine if additional
separation is occurring.

—8—
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4 -- Richard J. Phillips -- 3/21/69
Lorn P. Dunnigan
Subj : ENG 22-5, New York WP-08, Batavia Kill, Site No. 1

Total stress shear parameters Of 0 = 28° and c = 650 -psf were
determined from the data for the test on sample #123.1 (69W111.3)
for test specimens compacted to 95 percent of Standard density .
Total stress shear paramete,~ of 0 = 35° and c = 325 psf were
obtained from the test data for specimens of sample 214.1
(69W1Z1.l) at 95 percent of Standard density.

The effective stress parameters were determined to be ~ = 37.5°
and ~ = 300 paf.

B. Consolidation: A one-dimensional consolidation test was made
on a remolded test specimen of the SC-SM sample 2111.1 (69W111.1) ,,
The sample was molded to approximately 95 percent of Standard
density with the moisture content near optimum and then saturated
.at the start of loading. The test data shows a consolidation
of 3.3 percent under the 8500 psf load of the 65-foot high flood-
plain section.

STABILITY ABALYSIS

The proposed 76-foot high class “C” embankment was analyzed using
the SCS computer program. The post-construction condition was
analyzed using present strength shear values of c = 1211.0 paf for
the varved silt foundation layer and total stress embankment values
of 0 = 28° and c = 6~o psf. The long term stability of the structure
was analyzed using shear parameters of 0 = 30.5

0 and c = li.50 psf for
the consolidated streng th of the foundation and total stress shear
parameters of 0 = 35° and c = 325 paf for the embankment .

The downstream 2 1/2:1 slope yielded a safety factor of 1.31
(Trial #9) for the “immediately-after-construction” condition for
the 76-foot high maximum section. The 3:1 upstream slope will
have a safety factor greater than 1.31 for the same condition.

The long-term stability analysis of the 3:1 upstream slope under full
drawdown conditions gave a safety factor of 1.61 (Trial #1) with a 10-
foot berm at elevation 1844 . The downstream 2 1/2:1 slope with a
drain at c/b = 0.6 yielded a safety factor of 1.75 (Trial #5) .

A stability analysis was also made of the interim condition between
• the post-construction (no consolidation) condition and the long term

consolidated condition. F,.ill draw-down conditions were eBsumed on
the upstream slope and no consolidation in the foundation (c = 121e0

pef) . A minimum safety factor of 1.28 (Trial #10) was obtained for
this analysis of the 3:1 upstream slope. The analysis of the interim
condition for the 2 1/2:1 downstream slope with a drain at c/b = 0.6.
gave a minimum safety factor of 1.32 (Trial #11).
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4 -- Richard J. Phillips -- 3/21/69
Lorn P. Dunnigan
Subj : ENG 22-5, New York WP-08, Batavia Kill, Site No. 1

Total stress shear parameters of 0 = 28 ° and c = 650-psf were
determined from the data for the test on sample #123.1 (69Wl43)
for test specimens compacted to 95 percent of Standard density.
Total stress shear paramete~ of $ = 35° and c = 325 psf were
obtained from the test data for specimens of sample 214.1
(69W14l) at 95 percent of Standard density.

The effective stress parameters were determined to be ~ = 37.5’
and~~~= 300 psf.

B. Consolidation: A one-dimensional consolidation test was made
on a remolded test specimen of the SC-SM sample 2111.1 (69Wl1i-l).
The sample was molded to approximately 95 percent of Standard
density with the moisture content near optimum and then saturated

- ~at the start of loading. The test data shows a consolidation
of 3.3 percent under the 8500 psf load of the 65-toot high flood-
plain section.

STABILITY ANALYSIS

The proposed 76-foot high class “ C” embankment was analyzed using
-

- the SCS computer program. The post-construction condition was
analyzed using present strength shear values of c = 12110 pat for
the varved silt foundation layer and total stress embankment values
of 0 = 28° and c = 650 psf. The long term stability of the structure
was analyzed using shear parameters of 0 = 30.5

0 and c = 1150 pat for
the consolidated strength of the foundation and total stress shear
parameters of 0 = 35° and c = 325 pat for the embankment.

The downstream 2 1/2:1 slope yielded a safety factor of 1.31
(Trial #9) for the “ iminediately-after-construction~’ condition for
the 76-foot high maximum section. The 3:1 upstream slope will
have a safety factor greater than 1.31 for the same condition.

The long-term stability analysis of the 3:1 upstream slope under full
draw-down conditions gave a safety factor of 1.61 (Trial #1) with a 10-
foot berm at elevation 1811.4 . The downstream 2 1/2:1 slope with a
drain at c/b = 0.6 yielded a safety factor of 1.75 (Trial #5) .

A stability analysis was also made of the interim condition between
the post-construction (no consolidation) condition and the long term
consolidated condition. F~l1 draw-down conditions were assumed on
the upstream slope and no consolidation in the foundation (c = 121e0
pef) . A minimum safety factor of 1.28 (Trial #10) was obtained for
this analysis of the 3:1 upstream slope. The analysis of the interim
condition for the 2 1/2:1 downstream slope with a drain at c/b — 0.6.
gave a minimum safety factor of 1.32 (Trial #11).
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F

VISUAL INSPECT I ON CHECKL I ST

1) Basic Da ta

a. Genera l

Name of Dam ~~1~~~%A ~~LL L)A1ER~~~ED PR~0.~EeT DAM I~o.1

I.D.. #  (*191C. _ 3.901 )
Location : Town L)Ip.j 0i4414 County E!REE~E
Stream Name ~~T1WIA KILL

V Tributary of ‘BC MOHA~~~ CQEEK ; !4(DHAL~~. R~%4 ER. e~~~4
V .1

Longitude (W) , Latitude ~N) W 74
0 

~o 3c~ P.I4~ Ii 4
Hazard Category C.

Date (s) of Inspection JOL’ 1’ II 1978

Weather Conditions CLEAR, 7d’

b. Ins pection Personnel K.ocii McCAQi~
i~~L~8j4

c. Persons Con tacted - H. 14~~TH ~~~ E. BLACKJ~~.R. ~~~

d. Histo ry:

Date Constructed 1970— 1974
Owner ~~~~~~ KILL 

~~~~~A1~~~~
R.

~~~~~~
(

~~~~
D OI’

~~~TRICT

Des i gner ‘~~DI L CO
~~~~~~

€R.VATL0M ~~ER.V (C~ (~EC)~~
Constructed by ~~~~~~ OE5C~4 CC*45T. Co.

- Pi...t QA~. CottcdrR. Co.
2) TechnIca l Da ta

Type of Dam EAt~.TI4 EMMMKMEMT
Dra i nage Area ~j~44 ACI$.S

Height 74’ Length 120O’

Upst ream Slope 
~~~~~~~~~~~~~~~~~~~~ 

Downstream Slope I

___ —~~~~~~~- - -_-- -- -- - -- - — -~~~~~-~~~~~~~~~ —-- —-— .-~~~ 



_ _ _ _ _ _ _ _  —~~ — - ------— - —~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - -  ~~~~~ —- -- --- - - —— - -- —— - -- -
- - i.—- -

2) T.chnical Data (Cant ’d.) 
-

Externa l Drains : on Do ,anstream Face Il/A @ Downstream Toe ‘i~Eç,

Interna l Components : -

- 

Impervious Core P.1/A

Dra ins •~4DER. D~~~~~~2~Aj,% ~ LQPE.

Cutoff Type EAR.TM I~~~~ P ~D oL)MDATLOM ~~~~~~~

Grout Curtain 14/A

1 —  
• 

- . 

. 

— -

L — 

- -~~— - - -- ~~ -~~~~~---~~~~~~~-- - -—-- -~~~ - - -—- - --- --~~-- -~~~~~~~~~ - - - -  -- - -—~~~~~~--



_— ---_ ------- - - --- - - ---.-.--- - - ---- -----—------.-- ------—----- -- -- —--- - - --

‘F.-

I

3) Embankmen t

a. Crest

(1) Vert Ica l Alignment E1~~ O

(2) HorIzon tal Alignment E~cc~

(3) Surface Cracks ~~~~~

(4) MIscellaneous __________________________________________________

b. Slopes

(I) Undes i rable Growth or Debris , Anima l Burrows MOMS

(2) Sloughin g, Subs i dence or Depressions 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(3) Slope Protection 
~ Afl’5rAC1oR~

(4) Surface Cracks or Movement at Toe NOp..1~~

(5) Seepage ~~~~ PlOf IMf’Oi)MQ~.R~ L)A1~ R -

1’ (6) Condition Around Outlet Structure 5A11SFAe.jDR~’

I . .
I-

1: -- - - _

—--.4



— - -
- 

-

- I

c. Abu tments

(1) ErosIon at Emba nkmen t and Abutmen t Contact P.t0M~ .

(2) Seepage along Contact of Embankment and Abutment 14/A

(3) Seepage at toe or along downstream face r i/A

d. Downstream Area - below embankmen t

(1) Subsidence , Dep ressions , etc. ~~~~~

(2) Seepage , unusua l g rowth 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

(3) Evidence of surface movemen t beyond embankment toe PsiOME

(4) MIscellaneous ________________________________________________

.. Dra i nage System

IKI~~~~IAL UI4.IO~R. ~~~~~~~ P~M4 FA~~ ~~ ~~~

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



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

- I’.. 

~~ 
.

( 1) CondItion of relief wel ls , dra ins , etc . P4/A

(2) Discharge f rom Dra inage System p~~~~j . j~~~

- 
00Tt~aT~ ~ ~~~~~~~ALL~~ ~~ utFtl’~ T ~~ &~,Ik1

~~

-- --a -



- - - - - - -----~~~~-~~~~~~~~~~~~ —---~~~~ ---~~~~~~~~~~~~~~~~~~~~~~~~

I ~~~~~~~~~

1.) tn itru menta~ ion

(1) Monumentat ion/Surveys 14/A

(2) Observation Wells 14/A

(3) We lrs P.1/A

(4) Piezometers P4/A

(5) Other

5) Reservoir

a. SAT~~FAc1r~~

b. Sedimentation 14/A

11

______ —----------— - ------- -- - —-- - --- -—---------‘_ --— --— ------ - - -  - - - _ _---_
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‘F..

I

6) SpilIway(s) - (Inc luding t a i l  race channel) 

-

- . ~~~~~~~~~2~UO1Q~ DQAIk[ - CL~P~~~~~ HAD A~..[ ACCOML)LA flO~J

- 
c~~ DE~~~ ~ T FL~ u) 

~°T &OC~ ED 1~ 
CL05 .*.E

1. a. Genera l _______________________________________________________________

b. Principle Sp ill way 31 l4~GR ~EC1~~14C~OLAR. Q.~C DQ.OP IMLET ~
4~” 

~~~~~~. Re. E SOQ.E P~P~ ; ~~~~~~~~ MF1~t-E IMPACT

c. Emergency or Auxiliary Spili way 
- 
)~ ~~~R-~~~~~~~~~ U~~~Ep 1~RAPE~~0IVAL

0PE~ CHA ~L~’ 114 ~ ART1k CLYT’S o1.~E EACH ~~IDE~ °r
FAC1c~~

d. Condition of Tail race channel 
— SAp~,f~AC1ct~f

e. Stability of Channel side/slopes Gpop

M,pJg ~~~~~ü~~~ui~it ~~sc~zP~~~ - - ~~~j  ~~~~~~~~~~~ 
-

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

~~~~~~~~~~~~~~~~~~~~~~~~ ~-°T ~~~~~~~~~~~~

j

_

i

I

- -4



---- -- -—- ---- -

‘F-
.

I [ - I 
~~,I ’

7) Downstream Channel

I a. Condition (debris, etc .) 
________________________________________

b. Slopes EpOD

c. Approx imate number of homes 70 I~~CL. \ILLLAG~~ OF

MAf’L~ C R.2E~~~ -

8) Miscellaneous 
_____________________________________________________

V ..-..-.- — - — —  — —



-- -

- - I I

9) Stiuctural

a. Concrete Surfaces ~#ATISFAC1O2.1~ — P~i~~e~’AL
R SEk~J0~. DRAIM 1~~ AK~

b . Structura l Cracking I4AI~.UI.JE CQACtS i~~ ~~~ Q~~C~ç1OKL 0f R..I’3ER.~~~

4~~ F~PE ~~~~~ 
-

c. Movement — HorIzonta l & Vertica l Alignment (Settlement) 
~.i/A

d. Junctions wi th Abutments or Embankments 
_____________________________

e. Drains - Foundation, Joint, Face 
______________________________________

f. ~~ser ~~~~~~~ condui ts, s-l-uleea .J0i~~~ ~~~~ARAT~~~I Ii.~ 4~ ~~
I51 Jr - -

g. Seepage or Leakage P4/A

L

- -  

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

- -  -~~~~~ 
- - — -

~~~~~~~~~



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

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

‘F.-

- ~ 
IJ’ ’ I

% t

h. Join ts — Construction , etc . -

I. Founda tion ________________________________________________________

J. Abutments 
______________________________________________________________

k. Control Gates ER.’.kDIR~ t~RAu4 SE-IQE ~~AJ~~ 
- OP~~RApO~JAL &T

~OME D1f F(CULfl’ MAM~~4..L~’ O?s&ig~ rr

1. Approach & Out let Channels 
__________________________________________

m. Energy Dissipa tors (plunge poe-I-, -e#e-.) GA pE A (fl0R~ — - iMPACT epaG~~

n. In take Structures 
__________________________________________________

a. Stability 
_______________________________________________________

_____________________________________________________________________________
p. MIscellaneous 

___________________________________________________

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

~~i_~
_ __ 
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APPENDIX E

HYD~~LOGIC/HYDRAULIC ENGINEERING

DATA PiND COMPUTATIONS

1]
_ _ _ _  _ _ _ _   ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _ _ _ _ _
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CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

AREA -CAPACITY DATA :

Elevation Surface Area Stora ge Capacity
(ft.) (acres) 

- 
(acre—ft.)

1) Top of Dam I~B7.O 139.4 35GB

2) Design High Water
(Max. Design Pool) l~,P~O.3 I~~I. I ~749

3) Auxiliary Spiliway
Crest 1S77.Q I I ~1.p ~ 37~

4) Pool Leve l with
Flashbo ards N/A

5) Service Spiliwa y -

Crest (B44.4. ~(p.O ~O7.5

DISCHARGES
Volume

- (cfs)

1) Average Daily ri/A

2) Spillway @ Maximum High Water 
_ _ _ _ _ _ _ _ _ _ _

3) Spillway @ Design High Water P4/A

4) Spillwa y @ Auxiliary Spillway Crest Elevation 
_ _ _ _ _ _ _ _ _ _ _ _

5) Low Level Outlet P1

6) Tota l (of all facilities ) @ Maximum High Water 
- t4/A

7) Maximum Known Flood ~73

- 

I

I 
‘ i  

- 

- 

_ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _- - _____j
~~~~~~~~

__
~~

_ ____ ___ _ _ ___  ~~~~~~~ 
— -—------------- —---------— - ~~~~~~~~ -----



~~~- - - — ~~~~~- — -~~~~~~ - -—

2.

CREST : ELEVATION: 1887.0
Type: LE’~4aL - Q)~c~&.D EAR.m

Width: ~~I Length I~ OO 
-

Sp i l lover P4/A
Location

SP I LLWAY :

PR I NC I PAL EMERGENCY

1844.4 Elevation I~~77..O

~C D~oP Ir.l1 .ET ~ / IRASI-l RACi& Type r~APEZcIDAL OPEM c~I4AP4P4ELS
• — p75’ ~ c e~ I: ~

3-C. ‘i. IO-(a Width ~5oup4- I~~~~
’ 

~~~~~~~ 1:3

Type of Contro l

I Uncon trolled 
- 

I
Control led :

t.J/A Type P4/A
(Flashboards; gate)

14/A Numbe r P4/A

P4/A Size/Length P4/A

Inver t Material i4.ou~~i~ ~~~~~~

Anticipated Length
of operating service .~~ I P~& ia~&,~

4~ DL& CbIiQUIT — 33a Chi.~e Length 
t4c&~i4 

- IICO’ ~ oup~ - 500
- 

~ (/A~f Height Be tween Spiliwa y Crest 
_______________________

& Approach Channel Invert

1.0 
(Veir Flow)

V l~)~I~ L~~C,TH ‘19.33’



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

_ _ _ _ _

- 

-

OUTLCT - CTRUCTURES/EMERGENCY DRAWDOWN FACILITIES: — R.E~E&~1oi9. ORAIP4

Type: Ga te I Sluice  Conduit I Penstock

Shape : 4Aj~ - FL&T Ct~CULA~ CO#~*O~)t1 - 
~~WP4O CAST I~L*i

- - 
Size: GATE. ~4. DiA . CO$140011 - ~4 DA.
Eleva tions : Entrance Invert 1817.0

• Exi t I nvert 1515.9 -

Tailrace Channel: Eleva tion 1S07.Q@ 1’~P~4~T ~I~ IS~i
- I HYDRO METEROLOG ICAL GAGES:

Type :

Location: 
_________________________________________________________

Records: -

Da te -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warn ing System: t4O14~.

Me thod of Controlled Releases (mechanisms) :

P4/A ~rLCEPT ~~~ ~E*RNO~k DRAI~.A ~‘LIDE~ G~A~~ -F4. LU~~ LLy

oPERATED



— - —~~
-
- -- -~~ --~~ -—-~~ —— ~~~~~~~~~~~--  - - -  - - -~~~~~~-~~~~~~~~~~~~~~~~~~~~~

DRAINAGE AREA : (
~I44 ACRES 9(~ ~ Q ‘4’

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: FAki~4 Fi~~ LOc, L~ cXDOLAP4D~~

Terrain - Rel ief : L0.4) ro ~51EcP i)/a5fEEp~L ~LOPE3 tr4 t)P~~~ Q.~~ CI4ES
OF ~~~~~~~~~~~~~~~~

• Surface — Soil: 
____________________________________________________

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

-

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

P4/A

Poten t ial  Backwa ter p rob l em areas for l evels a t max imum stora ge capaci ty
in clu ding surcha rge storage: 

-

P4/A

Di kes - Floodwa lls (overflow & non—overflow ) - Low reaches along the
Reservoir perimeter:

Loca t ion : ~~~~~~~~~~~~

Eleva t ion : 
__________________________________________________________

Rsser~’o1r: 
-

Length ~ Max imum Pool P4/A (Miles)

Length of Shorel i ne (€ Splllway Crest) P4/A (Miles )

I

- -- -- — -  -.-- - — —~-- — --~~ —
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• 
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•) i~/f
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•
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Yp ~7 p.34) “o.94 th’S, . 
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- ~~py PRACTZ~~~~
- 

-

- 

- 
-

I 
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- - 

-

. P0n11~~~~*1 L , b  
- 

- -

.

-
.. - - .

. -
- - -

.~~~~~~~~(aO(D 
( 7~ - 

-

. 

.

i~~~~~V I ~~~~~~ 
Tp = —~~~~~~~ 

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

- - 

- - 

- 

-

• • : ~ 
• 

7~~_
• • 

- 

-
. - 

.:

II. Co4~1p~Ilc.d. - 

qp 

• 

. 
.•_ 

•
. • 

• 
-

~ 4~4 ‘~ _ 484 ~~~. 9.~ 4~ 9~ 
-

- 

. -~~
,.- Th o.95

~~~~~~~

. C0tnp ik G~~p  - -

.

- .
.

-
• 

• 

-

- 

. .

- 

. 
- - :

~~~~~~ 4~I9~ -
• - 

- 

-

- 

• - 

.

- 

-

. • 

- - - ----~~~~~~~~~~~~~~~~~~~~~ -- - - -- -~~~~~~-— --- 



//~yD/ZO4g4jDH F~414ILy r ~~ 
~~~~~~~ 

- -

- 
I - RE4. ~ (0 

- 

- J • ~~ 191 C. -3901

(!to) 
- - 

-

- (.s ri) - 

- 

141 ) R t i 1~~~~ 0.95 - 

(~ t.t7) 

W~~~~~~~~~~~~~ ’~~ 
1
’

t (g~,7~)
• 

- I 
- _ _ _ _ _ _ _  _ _ _ _ _

I _ _ _ _  ___

•_.._~ 

__n~~~~~~~ - -— —• - — - - ----— — - ~~~— —— -.• —— .— - - - —-- • -

.3 
- 

-
- 

-

- 

_
4 _ - 

-

~~~~~~ 
- 

-

• 
_ _ _ _  _ _

- S 
_ _ _  _ _ _ _ _  _ _ _  _ _ _ _ _  

. 
_ _

-
(p _ _ _  _ _ _ _  _  _ _ _ _ _  _ _ _  _  _ _

7 _ _ _ _ _ _  

- ~~~~ 3B3~ 5 
_ _ _  _ _ _  _ _ _

L 8 _ _ _ _ _  _ _ _ _ _ _ _ _  

.497 49 34(p c4~ _____-

9 - 
- .430 4~~C,9~ _ _ _ _ _

L . 
_ _ _  _ _ __ _

~

•

~~

-

~~~~~

_ _ _

- - —  
•

- 
--__ _ _  _ _  _ _  _ __ 

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

~~ 

--.

- - -  -.-. •-- -~~~- ..•. •~~~~~~~~~~~~~ -__--_
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-
~ ~~~~~~~~ .~~~~• •• • ~~~~~~

. - .  - -

~~:
- 

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

- 
- 

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

_ .  -.



—~~~~~~~~ - - - - - - ----- -- - - - - - , --- - 
- -

6/c~A’~i~~ ~~ LL ~~~I

~~IS PAGE IS B~~TQUAIt TP I~~B~!
7RO~ QOIP! IL1~~ISH~ ) TO ~ ,Q ~~~~~~~ 191 C. - 3901

~5ñu.ai~ AMA L’~~ 1~ - 
-

ILk~1. 
• ~~~~~~~~~ ACE At~~~~

Ie
~&r.o ~ Tb? OF ~~~~~ 39.4

/
-‘ 3~•6 % 577.0 ‘-, EM~~~. 5? ~~~~~~ 

~~~I /

/ 
I-

I~~~~4 4 4  ~~ ________________/
/

~~~~~1*L~~~~ 
\/oC~~~t (Rt’~4

’
)

RD’I A ~ h 
~ ~~~, c.) ‘ 

~~~49.4 A~

‘Ic2u~mt (iR.~i) : 
-

, A €.2.� ~~ ~i44 tO3~~~~3.(p A~

~~~~~ . R~DI.)C-jloP4 or O
~)ff LOU)

1o393. C,

OPR .93

P~~ 45B91~ cf~ 45~co ~~

1~

~~~~~~~~~



r ~~

- --- - ---

~~~~~

--
~~~~~~~

--_- -

~~~~ 

- — - - --- --—- - -

~~~~~~~
--—--

8AjA’JtP~ ~~%LL ~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~9I -~ 

-

J~O~ OOFY 1%1~USUEU TO -

\IPM F]

~~~~~~ ou-~~t.o~~ 45B9~ c-is

~~ 1C~PAL ~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _  ~~~~~~ ~U.’4 CR~5T ~~~ RG,. ~.PILLI*)A~~)

P~~D IVJ ~ &~k. — 45 ~~9O :4~

~~~~~~ ~~P~LL~)A~~~- :  A~ AL’~Z.E. A b b~~ Ao- C
~~~T~.D ~~~~~~~

G~~
- CLH~~ ~ O~~~~M ~J VD ~~ / ~-ror

C. = 
~~~~~ L ~~5

’ 7r5 + ~~o / so
~~
p,

~ ~~75
/ ~~~~ 150

_ _  ~ 45590 /

CL 
j~~~~~~~) 

L: 45~ 5

‘ 37. 3S83I~~ 3~~(,373l I

4 ‘ II.~~ (~C1t*L 14 ~ io
”

) 
‘4 ~ I0. )

t~Erp4 ~ 
lbP o

~ 
DAr.~~:

PMi~. oo-r~ ou ~ 45B9~ c-f s

~ WCI PAL u.~~y 3~~ ) @ MM. 41ç14 U)A~~&

~~Pii. u~)A’~~~ ‘44% 7~ J

1397 c-f~ —

CL~4 D L * ~0O + 330 + 180

= ‘~ 97 — ~ 0. I959O6o~
(~os7x~3%o)

Ii

- -
— 

— 
_________ - - - -



_ ___
~~

____ •• _ ___ ____ ___ 7__ — ---- -

~~~~~~

-

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

-

~~

- --- - --- --- ------ - - -- -------- - --- - ---—--

— — - 

~~~~~~~~ ~~u_ ~~I
T’L

- 39~l

PRIKICIPAL tLLL.)A~ CAPAC IIy @ MA( . i4~~~ L~)A fE~.: (~~~urr - FLou) COu~ZcL)
p 

~~~~~ - 
‘~~~ Of

~ 
DAM I887 0

PIPE ou~~w~ %307.o

80.0 F~u..

A A (4~ Pt?~~ $ 9.&~~i ~~~

‘

LI 1+ K~ + K1, # K~L
14 

~~ 80’ L’ 33~p

______________________ K 0.5 .45 K .co7S.
I ~~X~°)

2 9.6Q1’\) 
~~~~ ~~~5 + 0.45 +

~~~~~~~~

~~~rr.ou] ~ ~~~~~ c-f b

f ~~~I.3CIf ~~1L 
C

~pILL~.,~Mj CAPACI7y ~~ U~~~. E~L A-poI4 ~ CRL~~ ~f 
£M

~
.(c

~E.UC? u..)A’~~

- EPIU 4 9%LL,.)A~ C~E~-~ ~B77.o

PiPE oolt rr _±807.o

‘lEAD 70.0’ 1oI~~
c
~ ; FULL FLoU~)

J~ ~~ ;~~ro)

.95 +

~~~~~ f s3. 4~~o~

rL
0I TT

~~~J ~ 
301.7 C4b

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



________________________________________________ ‘1

‘A ~~LL ~~I
THIS PAGI ~s ~~~ QUALIT! &C~~CAB~~

~~~ oc~~ r1~ITsa~) ~~~ ~
)Q ~~~~~~~~~~~ 19% C. - 390%

R~~~ tou~ DRA’~ CAPACrp~ ~~ ~~~~ ~ LE~L~y\oi) CR.~~~ O~~ ~.NCtt’AL ~~~
LLt4)A%?

~844.4
~~~~ n~ .ot~ ~~~ ~t.o 1813.4

31.0
A~ 314~ .~~ L~ S9’ 0.5 K~~i’ 0 K~’ .01(95

+ K~L

f ~
(
~~~X~

’) —
t .j . o•5 +

i.4(.55

U 3.144 (liD

L0~
71rL0

~] ~ 
* 51.5 c.f~,

,4u$. Kr~o~~i FLOOD : @ 
~~~~~~~~~~ lS~4.~ Di~~~~a~a -~ R~) P~jpi.

t8(a4.4’
1807. 0r ~~~~~~~~ ~57 4. — $EAD

0 ‘ 3.C,D1\I -

0 ‘1 I + o.5 1- 0.45 + a634.

9.6D1 Bo(,.4o455

D73.~ c-f e

UI  ~J~%E~~~~ C’~ ~~PIuj~*t~~~ 
~~ 

MAX . ‘4~~9 t~)A1tL (to ’ Ft~~~
) D~ P1~)

~ - CLH (~ .ob7X45a5XIo)

E c 1 ~rrLoo] 44I7~ c~~ (
~~b~~ 441 78

________________



APPENDIX F

REFERENCES

1) U.S. Department of Comm erce , Technical Paper No. 40 , Rainfall.
Frequency Atlas of the United States , May 1961.

2) Soil. Conservat ion Service , National Engineering Handbook,
Section 4 , Hydrology , August 1972 , U.S. Department of
Agriculture.

3) LW. King and E.F. Brater , Handbook of Hydraulics, 5th edition ,
McGraw Hill, 1963.

4) T.W. La~~e and LV. Whitman , Soil Mechanics , John Wiley and
Sons , 1965.

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

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

F i

-
- -- --- - ---

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

- - ----

~~

- - --- --

~~~~~~~ 

-
- ~-~~~----— 4


