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3 PHASE I REPORTH
- NATIONAL DAM SAFETY PROGRAM

I Name of Dam: SODO M DAM (I D. NO . 31)
I EAST BRANCH RESERVO iR

County Located: PUTNAM COUNTY

Stream: EAST BRANCH 1 CROTON RiVER

Date of inspectIon: 27 APRiL 1978

ASSESSMENT

Examination of the available documents and visual inspection of the
Sodom Dam and appurtenant structures did not revea l any condit ions which• are unsafe . Maintenance of the project features is adequa te .

The total discharg e capacity of the spillway and regulating gates
without overtopping the dam is approximatel y 37 , 700 cfs. Thi s is loss than
the estimated probable maximum flood of 87 ,000 cfs , but greater than the

1 standard proj ect flood of 34 , 100 cfs .. , both as determined using Corps of
Engineers ’ screening criteria . This is therefore adequate in accordance with
the Corps of Engineers adopted general principle that structures be designed

• for the maximum flood reasonably characteristic of the region which is , in •

practice , the Standard Project Flood .

Additional investigations to assess the safety of the dam and
appurtenant structures do not appear to ~e warranted . It is recommended
that an opera tion and maintenance manual be prepared for the project and

• that a program of periodic inspections be established .

• Eu ne O’Brien

• I New York No. 29823

.1 Approved By: Col. Clark H. Benn •

L New York District Engineer P

• Date: 

•
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PRO GRAM
SOI)OM DAM, INVENTORY NO. 31
CROTO N RIVER BASIN
PUTNAM , NEW YORK

j SECTION I PROJEC T INFORMATION

1.1 GENERAL

a. Authority
The Phase I inspection reported herein was auth orized by the

DEPARTMENT OF THE AR MY , 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 defic-
iencies 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 PROJECT

a. Description of the Darn
The Sodom Reservoir is formed by a cyclopean masonry gravity

section , built across the East Branch of the Croton River , and by an embank-
ment dam approximately 600 ft long and 9 ft high , constructed nearly at right
angles to the masonry structure on a ridge to the east of it. A 500 ft long
masonry overflow wall , approximately 10 ft high with a sill at El 417 above
mean tide , Hudson River at Sing Sing (El 416 .55 above M.S .L. at Sandy
Hook) is located north of the embankment dam .

The principal dimensions of the masonry dam are as follows:

Length at coping 500 ft
• Maximum height above foundation 98 ft

Maximum height above ground surface 78 ft
• Top width 12 ft
• 

• - . 
Width at foundation 53 ft

The em],ankment section has a crest width of 20 ft and up-
stream and downstream slopes of 1 (V) : 2 (H) . The upstream face below
El 421± is covered by ripra p paving stones. The embankment has a rubble
masonry core wall which is approximately 3.0 ft wide at the top (El 420)

—1-• 
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and 8 ft wide at the base.

Flow from the reservoir is regulated at a gate house built on
the upstream face near the center of the masonry dam . Two parallel channels
are provided in the intake tower , each with an overflow weir (El 410) which
can be raised by stop plank s set In groves , and 2 ft x 5 ft sluice gates at
mid—level (sill El 382) and bottom level (sill El 352) . A down stream valve
vault contains two 48-Inch valves for the main 48-inch outlet lines which
discharg e via a founta in into the East Branch of the Croton River . In ad-
dition , there is a 36-inch branch valve fro m each of the main lines which
control flow to a common header with 12-inch branch valves f 1~ 12-inch
pipes to the 80-ft diameter fountain . Water exits the fountain over a weir
and flows into the East Branch Channel which is lined with hand placed
riprap .

The Sodom Reservoir is connected to the Bog Brook Reservoir
by a 10-ft diameter tunnel , and both are often called the “Double Reservoir I” .
While both reservoirs ha ve about the same capacity , the watershed area of
the former is nearly 20 times greater than the latter . The Bog Brook Reservoir
Is not furnished with a spiliway.

b. Location
The dam is located on the Cast Branch of the Croton River

approximately 0.3 miles south of Sodom and 1.5 miles upstream of Brewster ,
in Putnam Coun ty .

c. Size Classification
The dam is just less than 100 ft high and impounds less than

50 ,000 acre—feet : therefore , it is considered to be an ‘ intermediate ” size
dam.

d. Hazard Classification
The dam is in the “h igh ”  hazard potent ial  category .

e. pwnersh~,p
The Sodom Dam is owned and operated by the New York City

Bureau of Water Supply (BOWS) ; day-to-day opera tion and maintenance are
managed from the Carmel Section of the East-of-Hudson Division of the
BOWS .

• f .  tise of Dam
The impoundment provided by the dam is a water storage re-

servoir for the City of New York .

-2-
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g. fle sign and Construction History
The dam and appurtenances were designed by the Aqueduct

T Commission of New York. The contract for construction of the dam was
awarded to Sullivan, Rider and Dougherty on December 30 , 1887; work was
completed by October 31 , 1892.

h. Normal Operating Procedures
Water releases from the Sodom Reservoir, either from the re-

gulating gates or over the service spiliway , flow into the East Branch of
the Croton Rivei and to the Croton Reservoir. There is little operation of
the regulating gates which usually are set to release 5.0 mgd into the EastI’ Branch.

Li
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1.3 PERTINE NT DATA

a. DraInage Area , sq. miles 76.92 (1)
P. .  (1) Includes Bort Brook

b. Discharge at Dam Site , cfs
Maxim um known flood at site (Oct. 16 , 1955) 6 ,600
Maximum regula ting gate outlet 300
Ungated Spiliway , El 321 13 ,300
Ungated Spillway , El 325 37 ,700
Tota l discharge capacity at maximum pool 38 ,000

c. Elevation (feet above meant.tde, Hudson River at Sing Sing)
Top of dam 425
Maximum design pool (Top of riprap) 421
Spiliwa y crest 417
Stream bed at centerline of dam 347• r I

d. Reservoir
Length of Maximum design pool , miles 1.8
Length of shoreline at El 4 17 , miles 10.5
Surface area at El 417 , acres 536.8

e. Storage acre-feet
Top of spiliwa y crest (El 417) 16 , 100

• Maximum design pool (El 421) 19 ,000
Top of dam (El 42 5) 21 ,000

S f .  Dam
Masonry Sec tion
Type : Cyclopean masonry with stone facing
Length: 500 ft
Height: 98 ft above foundation
Top width: 12 ft

Embankment Section
Type: Earth Embankment with rubble

masonry cen tral core wall
Length: 600 ft
Crest Width: 20 ft
Side Slopes: 2.0 (H) on 1.0 (‘~

Impervious core: Rubble masonry , 3 ft± wide at
• top and 8 ft± wide at base

Grout Curtain: None

—4—
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g. Spiliway
Type: Masonry wall

I Length: 500 ft
Crest Elevation: 417 ft above Mean tide, Hudson River

at Sing Sing
416 ,55 ftabove M.S.L. Sandy Hook

Gates: tjngated
Approach Channel: None
Downstream Channel: 400 ft long tailrace channel narrowing

to 100 ft width to East Branch
of Croton River .

• h. Regulating Outlets
Weirs and multi-level sluice gates at gate house to two 48-

Li inch discharge pipes , with flow regulated by 48-inch gate valves and 12-
inch fountain valves. Gate house weir at El 411; 2 ft x 5 ft gate inverts at
El 382 .0 and El 352 .0.

‘I

I
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I SECTION 2: ENGINEERING DATA~

1 2.1 DESIGN

J The design of the dam was made by the Aqueduct Commission of
New York prior to 1887. There axe no design computations or specific de—
sign memoranda available for the project features.

The available information on the dam consists of:

a. Drawing entItled “The Aqueduct Commission Plan of Masonry •
Dam , etc.,  East Branch Reservoir , Sodom , Putnam County , October 14 , 1887.

- . (BO WS Reference No. 4265-x)

b . Drawing of Masonry Dam Cross Section , undated (circa 1887)
showing some design parameters. (BOWS Refer ence No. 3918-X)

A .  
c. The Aqueduct Commission Reports on the New Croton Aqueduct

Dams and Reservoirs ,

I 1887— 1895 (Drawings)
1895—1907 (Description)

d. Edward Wegmann , The Design and Construction of Dams , Sixth
Edition , 1918 (John Wiley & Sons , Inc.)

e. Schematic of Gate house for “Double Reservoir ‘I’ , East Branch
Reservoir , Sodom Dam , undated (BOWS Reference No. 17817-Z)

Drawing s found in (ci are considered to be most representative
of the project as built. Early drawings indicate steps in spiliway tailrace
channel . The steps do not exist. Notes in (c) and on (e) indicate that
spiliway crest level was permanently raised from El 415 to El 417 in 1905.
Drawing (a) notes location of “ sounding s” and depths to rock and “hardpan ” .

• I 2.2 CONSTRUCTION RECORDS

No detailed construction records are available; however , there are
brief narratives pertaining to the construction of the dam in Wegmann’ s text

• and also in th~ Aqueduct Commission’s Reports.

2.3 OPERATION RECORDS

- • There is a written record of gate operation , maintenance and repair
work orders. There is no operation and maintenance manual for the project .

-6-
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There is a record of pool elevation and rainfall on a daily basis.

2.4 INALUATION OF DAI.~
- Existing data were made readily available at either BOWS’ New Yorkt. City Offices and at the Carmel Section Office.

The available data reviewed are considered adequate for this Phase II inspection and evaluation of safety.

1 !
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SECTION 3: VISUAL INSPEC TION

I 
_ _ _ _ _ _ _3.1 ________

I a. General
A visual inspection of Sodom Dam was made on Thursday,

J April 27 , 1978. At that time the reservoir level was at approximate El 417.16.

b. Embankment Dam
There were no visible signs of sloughing, erosion, cracking or

other distress on either the crest or upstream and down stream slopes of the
dam . No seepage was visible . There were some minor ruts on the downstream
slope; these were apparently caused by the tra ctor mower used to maintain the

• grass slope protection. The grass slope protection appeared to be generally
• well maintained.

—

The riprap was hand placed, tight and in good condition.

c. Masonry Dam
The visible surfaces of the masonry dam were in good condition;

there were no signs of seepage, movement or other distress.

• • d. Spiliway
At the time of the inspection water was flowing over the spill-

• way. However, the condition of sill and visible portions of the masonry
- 

• spiliway wall were in good condition . The spillway tailrace channel did
not contain steps as shown on the early drawings.

e. Appurtenant Structures
• There were no signs of distress , movement or seepage at any

of the appurtenant Structures , except for a small amount of seepage emerging
• from a weep hole at the base of the south spiliway masonry training wall ,

at a location approximately midway between the spiliway sill and the East
Branch. Near the same location are some apparent erosion channels in the

• - exposed rock above the spiliway floor.

f. Reaulating Gates
Stems at all four sluice gate operating stands were in the raised

(gate open) position about 60 inches. Wooden stop logs were in both down-
stream weir slots and extended approximately 22 inches above the water sur-
face. Thirty nearly new metal stop logs (55 in. x 80 in.) were stored in the

• 

• 

gate house.

L. —8—
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The visible portions of the gate stems were pitted from rust in
- ; the vicinity of the guides near water level , The guide support for the up-• I stream (bottom sluice gate) was scaled due to corrosion .

In the downstream valve vault, the left 48-inch valve was closed
and the right 48-inch valve was “cracked” open. Both of these valves appeared

• to be of the butterfly type, well lubricated and in relatively new condition. It
was said that these valves replaced the original valves sometime prior to 1960.

- 

The 36” branch gate valves were well lubricated and easily opera-
ted, Packing at left valve was dry; the packing at the right valve was damp.

- 

The 12-inch fountain valves from right to left were:

4 .  1. Closed (no stem pack ing leakage)
2 • Part Open (some leakage at packing)

• 3. Closed (no stem packing leakage)
4. Closed (slight stem packing leakage)
5. Closed (slight stem leakage)

g. Abutments
There were no signs of seepage downstream of the dam on either

the west abutment of the masonry dam or the ridg e below the embankment which
also form s the east abutment of the masonry dam .

• • h. Downstream Channel
The downstream channel , which is the East Branch of the Croton

River , is riprap lined for some distance north of the confluence of the fo untain
channel and the spillway tailrace channel .

1. Reservoir Area
In the vicinity of the dams , there was no evidence of sloughthg ,

-
‘ 

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

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the inspection did not
Indicate conditi ons which ~~ u1d adversely affect the dam .

—9—



SECTIO N 4: OPERA TIONAL AND MAINTENANCE PROCEDURES

1 4. 1 PROCEDURES

J The minimum required water release at Sodom Dam is 5 mgd . The
release Is made through the gate house and regulated using the sluice gates ,
the 48-inch gate valves and the 12-inch fountain valves. There is generally
little or no regulation other than maintaining the 5 mgd releases.

-

• 

• 4 . 2  MAINTEN ANCE OF THE DAM

There is no operation and maintenance manual for the project . The
- - project is visited daily by the watershed Inspector who does not necessarily

examine the dam or other proj ect features. There is no formally established
program of inspection visits by other BO WS personnel .

Maintenance of the embankment dam , which involves only periodic
mowing of the grass slope protection , appears to be adequate , except for the

• growth of some small brush near the top of the riprap .

- 
- No regular maintenance procedures are established for the masonry

structure or sp iliway , both of which are In good condition .
- 

4.3 MAINT ENANC E OF OPERA TING FACILITIES

- • 

~n the gate house and intake tower , and valve vault , vi. ible equip-
ment appeared well maintained . The gate hoist stands were well l ubricated
and operated easily , as did the 36” branch valve for the fountain. Record s
showed that gates and valves were “ exercised” at Intervals in the order of
6 to 20 months.

4,4 WARNING SYSTEMS IN EFFECT

There is no warning system In effect or in preparation .

• 4 , 5  EVALUATION

There appears to be nothing in the present operational or maintenance
procedures which would adversely affect the safety of the project . Mainten-

• ance of the Sodom Dam and appurtenant features is considered to be adequate.

-10-
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I SECTION 5: HYDRAULIC/HYDRO LOGIC

1 5. 1 DRAINA(~E AR EA CHPIRACT~ USTICS

J The Sodom Dam and Reservoir Is located on the East BrancJ~ Croton
River at the East-Central boundary of the Croton River Basin . The total Drain-
age Area at the Sodom Dam is 80.3 square miles. The topography , typical
of a glaciated region , is characterized by steep hills and ridges interspersed
with flat valleys , in a general north-south direction , containing lakes and
swamps. The lakes and swamps are believed to provide substantial natural
storage , which In turn would modify the peak flood runoff .

5. 2 SPILLWAY CAPACITY

The spiliway Is uncontrolled .and 500 ft in length . In shape , it con—

~I s t s  of a f l i t  crest followed by a stepped downstream face. The maximum
head possible between the crest and the top of the dam Is 8. 0 feet . A spill-
way discharge rating table, up to a depth of 2.50 feet was supplied by the
Department of Water Supply , but it was necessary to estimate the discharges
between 2.50 feet and 8.0 feet. A weir coefficient of 3 , 33 was assumed and

• the computed capacity at maximum head is 37 , 700 cfs. The spiliway rating
curve Is shown on Figure 1 of the Appendix .

5. 3 RESERVO IR CAPACITY

The total reservoir capacity at the spillway crest is 5 , 243 million
• 

• gallons (16 ,100 acre-feet). The storage capaci ty curve, based on a table
furnished by the Department of Water Supply is shown on Figure 2. The

• capacity curve has been extrapolated to an eleva tion corresponding to the
top of the dam , and Indicates a surcharg e storage above the spiliway crest

• 
of 4 ,780 acre-feet.

5. 4 FLOODS OF RECORD

The greatest floods in the Croton River since the completion of the
Croton River Dam in 1905 and probably since the completion of the SodQm
Dam in 1891 were in August and October of 1955. The records of these floods
at the Sodom Dam are as follows:

Date Elevation Head Discharge
Feet Feet cfs . cfsj sg .mi .

Aug . 20 , 1955 419.48 2.48 6555 80
Oct . 16 , 1955 419.50 2.50 6576 82

[ -11-
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The flood in August was caused by 8.84 inches of precipitation

August 11-13 , followed by 6 .13 inches on August 17 and 18 . The eight-
J day total was 15 Inches. The October storm was more concentrated with

a tota l of 12 .05 inches in three days from October 14-16 inclusive , of which
• 8 .15 inches fell on October 15. The discharge per square mile resulting

I from these extraordinary storm s appear to be relatively low and may reflect
• the retarding effects of the natural storage in the basin .

5.5 OVERTOPPING POTENTIAL

The maximum spillway discharge capacity of 37 , 700 cfs has been
compared wi th generalized design flood criteria as explained below. The
Probable Maximum Flood (PMF) for the 80 .3 square miles drainage area has
been extrapolated from maps of Probable Maximum Flood potential for se-
lected sizes of drainage area .( 1) The smallest drainage area for which flood s
have been plotted was 100 square miles. The extrapolation to 80.3 square

• miles must  be considered approximate , but indicates a PMF peak inflow of
about 87 , 000 cfs .  or about 2 .3 times the spillway discharge capacity . - - •

• A second criteria for evaluating a design flood is the Standard Pro-
ject Flood (SPF) , which is usually about one half the PMF . Derivations of

* the SPF in the Lower Hudson Basin are available in a report made for the
-

• Corps of Engineers .(2) Data in this report permitted the interpolation of the
SPF for an area of 80.3 square miles , and indicated a flood potential of 425
ci s per square mile - a total discharge of 34 , 100 ci s or 90 .5% of the spill-
way capacity .

• 5 .6  EVALUATION

The estimated Probable Maximum Flood Inflow of 87 ,000 cfs and the
Standard Proj ect Flood inflow of 34 , 100 cfs must be considered as represent-

• ing potentia l inflow to a reservoir from a drainage area that has little natura l
and/or artificial storage . To properly evaluate the relation between the
Sodom Dam spiliwa y capacity and the probable outflow from these design flood s ,
it would be necessary to develop and route these flood s through the surcharge
storage. A greater refinement would require development of sub-area hydro-
graphs which would be routed through the natural storage in each sub-area.
Without detailed analysis It is not possible to say whether or not the spill-
way capacity is adequate relative to the runoff from the Probable Maximum
Flood , but the capacity Is obviously adequate to pass the Standard Project
Flood .

~
1
~Design Basis Floods for Nuclear Power Plants , Regulatory Guide 1.59 ,

U.S .  Nuclea r Regulatory Commission , Revision 2 , August 1977.
• 

~
2
~Lower Hudson River Basin Hydrologic Flood Routing Model, Wa ter Resources

Engineers , Inc . Jan uary 1977.
—12—



I
SCCTION 6: STRUCTURAL STABILITY

6 .1 EVALUATI ON OF STRUCTU RAL STABILITY

a . Visu al Observations
Visua l observations did not indicate either existing or potential

condItion S which would adversely affect the structural stability of the embank-
mont dam,  masonry dam or spiliway .

b. Design and Construction Data
There exists no design computation s or other data regarding the

structura l stability of the darn .
r
j . On the basis of the performance experience of the embankment

dam , as well as engineering judgment , the embankment section of the dam is
considered to be stable.

Although there are no design computations available , it is likely
tha t the masonry gravity sections were designed in accordance with the appro-
priate sections of L. Wegmann ’s text , DESIGN AND CONSTRUCTION OF DAMS ,
6th Edit ion dated 1918 , in which a cross section of Sodom Dam appears . If
the gravity sections were designed accordingly , the stability of the gravity
section would be considered to be adequate . Performance experience with the
maximum water level 2 .5 ft above the spiliway crest level Is good .

c.  Operating Record s
RecordS of gate operation and repairs are available at the Carmel

Section Office of the BOWS . No major operational problems which would affect

• the stability of the dam were reported .

d. Post Construction Changes
There are no recorded post construction changes other than raising

of the spiliway crest from El 415 to El 417.

• e. Seismic Stability
The dam is located In Seismic Zone No. 1; therefore , no seismic

• analyses are warranted .

—13—



_ _ _ _ _ _ _ _

SECTION 7: ASSESSMENT/~ EMEDIAL MEASURES

7.1 DAM ASSESSMENT

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

of the Sodom Dam and appurtenant structures did not reveal any conditions
which are unsafe . Maintenance of the proj ect features is adequate .

The tota l discharg e capacity of the spiliway and regulating
gates without overtopping the dam is approximately 37 , 700 cfs. This is
less than the estimated probable maximum flood of 87 ,000 cfs , but greater
than the standard project flood of 34 , 100 cfs . ,  both as determined using

• Corps of Engineers ’ screeni ng criteria . This is therefore adequate in ac—
cordance with the Corps of Engineers adopted general principle that struc-

- • tures be designed for the maximum flood reasonably characteristic of the
region which is , in practice , the Standard Project Flood .

• b. Adequacy of Information
The information and data available were adequate for perform-

ance of this investigation . However , there are some inadequacies in in-
formation with regard to operation and maintenance of the project , as follows:

1. Record drawings of the project
2. Operation and maintenance manuals

• 3. Records of inspections

c. Additional Investigations
• Additional investigations to assess the safety of the dam and

appurtenant structures do not appear to be warranted .

7.2 REMEDIAL MEA SURES

No remedial measures are required at the present time.

Certain mea sures , however , are recommended as follows:

a. Prepare an Operation and Maintenance Manual
• b . Establish a progra m of periodic inspections of the project

featur�s

—14—
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1.w
VISUAL INSPECTIO N CHECKLIST

1. Basic Data 
-

a. General
* Name of Dam 5000,-i Hazard Category ~ //~~ i’~
I County p~)r,ij,4~~t’7 I~~ ___________________

Stream Name~~?$f~~rd,7C1, Tributary of____________________ S

Location Pt,rN,4f r l County Nearest Town (P.O.) 5c~ D~~i’-1
Longitude~~~ 

°
~~~ 
‘

~~~~ 

I 

~~ Latitude/V II 7~~1~ Other Directions______

~ f 3~~12-j~ ô/S~~~ /‘~~~~n,’ ~~~~~~~~~~~~~ ~~~~~~~~~ j et-
5” Date of Ins p ~74r/929I~reather (~~~ dcf Tem perature ~5~2 5~~~”

b. Inspèctio rt Personne l \h,4?.4 ~~~~~~~~~~~~ ~Wech E1i9 -;
~~/e,i 

~~p-q~ ’~ ,- friech. (n9j  /~~ -/~~~ ~S~ u/ i / ,
C/ ~Ifr ~~/ t/i9J a~~~~ DC/C1’vofc ~O/o~

‘1’L ~~~) / / I- 7  ~~~~~~~~~~~~~~~~~~~~~

- 
c. Persons Contacted )~i,’€~ ~/~~‘2,-) d,cre,i ~ ‘ ,-~-?c/ —

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

? 

A~1 ~~a ~~~~M~~ c’p ~~ ~~ j ~~~ f r~ /11~~~~7 
-

~~~-14-~~c/ ~ C~~i . ~~~~~~~~~~~~~~~~~~~~~~~~~ 
_

; 

-

- - d. History: Date Constructed ,~~‘j 7 22, 1&~~ — O~ 7’ .5/, / ~‘QZ.
Present Owner ‘ / A ~Z?~~ ~~~~/-t*’a ’ è/- J ~i’4IL.d/ ~ N 4/ C

— — Des ig ned by A~ ’e c4, P71 4~’4?1 ,, . 4, ~~
1 Constructed by ~~~~~~~~~~ 2i~(e-r--

- 

— is Recent History______________________________________

I
- 2. Technical ~~~~~~~~~~~~~~~- Type of Dam ~/ i’6E~r7% ~~~~ Drainage Area ,~~~ 2~~ ,~~~~~~ 

,,, 
~~~~~,~ .5’~

-.. /  r’ - M1QJ~,n r 
~-~
‘ ,,-,Height ~~~~~ Qb~~’e’ y Vci, i  ~Y, Length ,

~~~~~~~
p,’-li ~~~~~~~~~~~~~ ~~~~~~~~~~I Ups tream Slope ; 2 (bI) bownstream Slope i(y) ~ 2 (H ~

‘ 
Crest Width JZ ‘p41 ftp ~7~lQ,’a’~eeboard at Spiliway Crest i0 ,Q—

2O ’~~ ,i’A ~~~~~~~

- .5 . 

II



- ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~‘- - ‘  -
- -  

- -

I
A.1-uth feQef 5’/ci,ce QQ?’e.f ~‘ove#1/cw

1 u/e~ ‘ ~çJ “, / e ,‘• a ‘-,~~~‘ c~~,’- f~~L c~a,,, ,4~e-.- S
.1 ~~~ 7

1
iQ~~~ fld’u,f 245  ~~~~~~~

~‘V ~~~~~~~~~ 2 4~9 ~~~~~~~~~~~~~~Low Level Control: (Type and Slze)41IMr a ’i4 ’ 5- 12” F~~i~i

Valve Condition~~~~Cr~ ’,’~/é — ~a’~~~ ~7~ i id -

-Emor-goncy-Spillway Type (Materia l) 41~~ C~ii’~.~ _Wldth ~~5’5 ‘~~~~‘“‘
- 

~~~~~ 
~~~~~ Side Slopes ,~I~j -onç~5,,~ 9~/)o’i / (t ’) a~i..prvo~Ii

Height (Crest to Top) /0 ,4’ 
-

/ Vo ~~‘~~~~~~ “~~/ Exit Slope GadCd ~v’4)~ ~ ~1ao’(H)
a ,  .cp ; / /e4 i~—/ .1 I

Exit Length (~ ‘-‘~~~ ~,4’ OO
1~

Ponded Surface Area Acres

Capacity (Normal Leve l) )&‘ 000 ~~ Acre Feet

Capacity Emergency Spiliway Level Acre Feet

3. Embankment
6~90 ’/o,~~ 2Q’~ij i dj ~~~~~~~ ~-ai~~1’

- -  a. Crest 2Q -j
~~~ ~~~~~~~ (~~7 425 kiea,i i~/a~ at S~vz c3 s,ncj)

(1) VertIcal Alig nme nt ~~~~~~~~~~~~ (,i~ 51 /~~ sf2 5

- 
-

(2) Horizontal Alignm ent S7’7a ~q ~, t ~~ — .~~ ~~ ‘LW,  ~)

- 

_

; 1~
- (3) Longitudinal Surface Cracks /Vp~’1e /iJ-ible

- 1 

1 (4) Tra nsverse Surface Cracks 4/04 i//f, ,
~)  /~.

4
(5) General Condition of Surface ~ 2?~ SS7~~

I li ” 90ô0’ (~0ii~~~/ t 7’?~~
•
f l

(6) MIscella neous____________________________________________

~~~ ~~~~~~~~ ~ra~/( / 3 ~~ 
F ,i

~~~
. ’ ‘icSI



-~ - 
b. Upstream Slope_J ~~~~~~~~~ ~~~~~~~~~~~~~

- (1) Undesirable Growth or Debris f lrn a,~ &,n-p~ i r,1 c
- -

~ 

/

~~~~~~~~ 

1z4~7I’ e~Jk ~S ~~~~~~~~~ / /;,-wSI~.. -2°~ P / vp -~~~~~~~~~

J?
~E2 t2~~/J

(2) Sloughing , Subs idence , or Depressions 1/t/O~’ie 6qj ’b 1€

- (3) Slope Protection a’ tp r ~’i ~’ f 7~7~-

he/a~c-’ s~~/ 4-’~J .~~~~ 574?yv~r ,ç 
~~~~~~~~~~~~~~~~~~~~ 

)‘5/?~e
ha ~ €~i ~s ~ s / “,v ~~ ~~

‘ x” / ~a ~‘o ~,o)
(a) Condition of Riprap 9d’~~~ -it’ t’~~c~~// ~ ii7

- (b) Durability of Individual Stones 
- 

~~~~~~~ d

(c) Adequacy of Slope Protection Agains t Waves and Runoff _______

App 41’~~ J ~~~~ - ~~~~

- í
(d) Gradatio n of Slope Protectio n - Localized Areas of Fine Material

j ,4~ ah6 f~~.

1 4  1 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- 
(4) Surface Cracks /V~9,1~~ ~~~-‘~~ ~‘h/ ~

1
I C. Downstream Slope / (íç) ~ 2. (H) -~‘isc c-I 

-

(1) Undesirable Growth or Debris $~~7~-,e / ~ f ( ~/ ~i ~.-e~’ S

I ~~ / ~~~~~~~ ,~iá ,“ i

I-
I



— 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I.5

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

- 
~%‘,~e k?fth /~

(3) Surface Cracks on Face of Slope iL’o,i’~ iWS’j . b  /~

(4) Surface Cracks or Evidence of Heaving at Embankment Toe_______

- - 
,t/ ~~ i€ Iii? 6/e 

-

(5) Wet of Saturated Areas or Other Evidence of Seepage on Face of
S 

Slope; Evidence of “Piping ” or “Boils ”

(7/Ofl-C

.5-

(6) Fill Contact with Outlet Structure_______________________________

(7) Condition of Grass Slope Protection ~~~~-;-Z’~~ i-r? 1/1/
~~~~~~ 1/ 

~~~~~~~~ / t ?  / ~~- t~~~-/ - J22~~-’ e

1 ~ ~~-a S C~/ ,~~ i j  ~5—a L~*) ~~ m~~ ~~~~
.‘- ‘~~

d. Abutments______________________________________________

1 (1) Eros ion of Contact of Embankment with Abutm ent from Surface Water
Ru noff , Upstream or Downstream

I ,t/~’,i~ i4’r’~ /~’

i
(2) SprIng s or Indications of Seepage Along Contact of Embankment

I - with the Abutment s

‘~~~~‘~~

: 1
I

.111
- -



~~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ t~
- - -— ~~~~~~~~~~~~~~~~~~ 

— - - — ;  
~~~~~~~~~~~~~~~~~~~~ 

‘~~~

t -  

~~~

- 

i
(3) SprIngs or Indications of Seepage in Areas a Short Dtsta r~ e

j . Downstream of Embankment - Abutment Tie-in
- 

I .  / lk’/2C i/i 5/  h
!

I
e. Area Downstream of Embankment , Including Tallrace Channel

(1) Localized Subsidence, Depres sions , Sinkholes , Etc.___________

- t/~,-~ - ~‘/f>’/),’~

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

~~

-

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

(4) Unusual Muddy Water in Downstream Channel__________ ________

/ 1J
~
,

~L.

(5) Sloughing or Erosion_________________________________________

-~~ / L/ ~
, ~~ 5> /3 /~~

-5

- 
(6) Surface Cracks or Evide nce of Heaving Beyond Embankment , Toe

I - 

-“~‘~~

I

I
•1
‘.5
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_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~--5 - — —— - - — — - - - -  — -5 
,

~~
—

-~~~~~~~~~~
--
‘ -  

—.,
~~~~.5- _ _

I ’

1 (7) Stability of Tailrace Channe l Sideslope s________________________

,41a c ’g12 ~ ~ ~~~~ 
a~th~e 

~
- 

~~

(8) Conditio n of Ta ilrace Channel Riprap ~‘~
‘!K~.-, ~~~~~~~~~

~~~~~~~~ ~~~~~ ~j  “r~~ ~ ‘~~ rq~ rz
’i,i~ - ~~~ia~

i~i i ,~~~i ,n-~r-*a v- -h’r,n c ~
(9) Adequacy of Slope Protection Against Waves, Currents and Surface

Runoff

~

- e-~--~ f4~ 7O~2~~/ / ~~2-~~ ~ t
’ 

~~~~

:1 &‘/S/k-9
~~~3

(10) Miscellaneous_______________________________________________

f. Drainage System /i/~2 &,~~/,Z
5c—~~C ~7J~~ -i~-~-L5

(1) Condition of Relief Wells, Drains and Appurtenances

—

(2) Unusual Increase or Decrease in Discharge from Relief Wells
- A~~~~~~p/~c~~~/c

I ~ . Instrumentation

I (1) Monum eritatio n/Surveys______________________________________

• 1

I

I 
-
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- —5 - -.5—--

- -- 5--- ---— --5-- -5-- -  -

I -

(2) Observation Wells ,4/ O/2c~’ -

.5

‘ (3) Weirs ~t~&~~t— ~Y7~ ~Dc.,t/e1L~ ~~~~~ ~~~~~~

J~~&6 ~~j  
~~~~~ 5 ~~~~~~~ ~~?A~~~7 

t~~~ ~~~~~Z 5 C S

j . 
.5

(4) Ptezometers /l/c~9r ~..L- 
- 

1~ -

¶

. 5 -

(Other)_________________________________________________________________

1 5 .  Reservoir

M ~~ 2’ ~4~1 ~~~ ‘I ~~~~~~~~~~~~~~~~~~~~ / ~~~~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~~~~~~~~

I 
a. Slopes 1/ if /hie j- ’~,,,-~~s il-i 

-

& ,t~~ ~~~~~ /t

1 - H-
- ‘ I  

- 

H
- I  -

I -  
_ _  

-
a - I - — ~~~~~~~~~~~~~~~~~~~~~~~ .5.5 - - - -1  ~~~~~ 

-5
~~~~~

5- t~fl~~~~~ - _ __j_ - -. .
/ 

- - -

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

— - - 5 -



-

~~~~~ ~~~~~~~~ 
——i-5-

~~~
-5_—5-

__~~~~
i — —

~~ 
— 

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

_ _ _ _ _ _

J b. Sedimentation________________________________________________

7

6. Spiliways
- 

~~/ 1/ ~7 €~~~~7///L ~Jp~ 1 ‘?/M ICI—’ / 5
a. Principal Spiliway: Inlet Condition —

- 
Pipe Condition

General Remarks (include information such as recently repaired ,
potential for debris accum ulation , specia l items of note , etc.)

I $rL//cc ~~~7///~ ’)61~/ / 3  112~~’56’ ~I / 1 ~~,/ ~‘-t~~~7//

B ’// 14~~
t-
, ~~~~~~ ~~ i/ ~~~a ’~’ir, */ c

1~~~~~~~ -~~ 7
L 1// ’~1~~~~ -/ ‘;i ~~~~~~~~ ieith,i- .:r ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ ~~~~ //~~~~ ~~ ~~ ~~ / ~~~~ 1C~~~~~j ,  I 

-

S -b-.- Lmcr~-ene~~$pLll iiray; Ge nera l Csn~ Ift~-n NOte
~~c~� p7~ E/ ~~~~ ,7’

C
~
i
~
C€3  ~~~~~~~~~~~~~~~~~~~~~~ 4/7

- 
Tree Growth_________________________________

J Erosion__________________________________

J Other Observations__________________________

—

7. Structural (if required) See Attached Append ix

I 5€e ~~~~~~~~~ 
-/ , 

~
- dr’, 7 /

S . ‘i ~‘

I .5

I I

-- ____  

_
~ -- -
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- - -
I

-H
8. Downstream Channel

~)/S ~ Ad—,--,,u/ / 5  yL
/ 3~~f ,~~~~~

a. Condition (obstructions , debris , etc.)________________________

-

~~ 
No ohj /n ’  Zc~’YZ-~ ~~~~~~~~~~~~~~

I 
,� r/pca/~~~5-4’~

J 
~

— 

-

b. Slopes ~~~~~~ S~~ / 1C ~~~~ ,z  e /

~~~~ 

~~
-

~~
- ~~~~~~~~~~ (~ 

r~- I ‘vt- / ~~~~ 
-
~~~~~ ~~ i j~~~~4~~’ 

1~/ ~ ~
- 

-

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

H
.5 c. Approximate No. Homes and Population 

S

(S a/~2flk~?(. ,
~~ ~~~~ $~~~~)i~ /~~ 

S~c/~~1
a.5vi~i1 ~~~~~~~~~~ m 0/5 a/ &e~ ith r

I

t

:

d. General___________________________________________________

H 

H

S - 

~~ i /) ~ / c ( (5~~Q~~
I TEAM CAPTAIN

S __

I

1 
- - - -   

‘
I
-

--5- 5 - -  
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I
I STRUCTURAL INSPECTIO N CHECKLIST

PHASE I DAM iNSPECTION

1. —Cone~~te Surface s M 4  5~~ ~~~~~~
-, f~~ r ~~ ~~~

J de.~-,i -~..- 4-v-C j~v~ g~~~c/ cc-~ ~C/?7’?i ~~ ~~~s-~~t-’

J 2. Structural Cracking /Vt~7,1e. ~‘75/b/ r

~1 1

3. Movement - Horizontal and Vertical Alignment / l-”op -7e ~‘/75,/7/~

4 -

4. Junctions with Abutments or Embankments ~~~~oci 71(/’~
7
~”~~2 /

5. Drains - Foundation , Joint , Face ~&- ‘Qri-L

11 6. Water Passages , Conduits , Sluices ~~ /1)L~~-P~ /2?~~ crc’
, ~.i a’a- ~ ~~, .

~
- io~ / ..‘i S,-

~.z’ ~~ c

7. Seepage or Leakage /~‘c~’~~~ ~~~f//2/C

- 

1 8. Monolith Joints - Construction Joints /J~ / ~y~,) - -  ~~~~~~~~~

I 9. Foundatio n AI~iL 
~/ f / ~ 1/e , ~~~~~ a ’  - - - / ~~~~~~~~~~~~~ er ’:’- (I 

-~~~~ ~~I L~~- / £. - / C

- I
1 

.5

I - L
.5 _  -



ii i-—-- it——- —-
~~

- F —

- I
10. Abutment s____________________________________________________

11. Control Gates / 1 /f ,  h/~ ~~~~~~~~~~~ ~ ~~~~~ ~~~~~~ ~
I ~~~~~~~ (/ S /~-a/~r 5 / ~~~~ ~ e z ~7.~—a//~,, ~~~~C~~7~~~

1

12. Approach and Outlet Channe ls ,A1/. ~~

I
13. Stilling Basin_____________________________________________________

-,
14. Intake Structure_________________________________________________

— 1
-

~~ 

15. Settlement / V~7 
~~~‘7’~~~

’/- i/7 c~ / ~~~~~~~~~~~~~~~~~~
14f’~~~/C

16 . Stability
a. Overturning ~~~~~~~~~~~~~~~~~~~~~~~ — 

,~Z~~ 7’ r-’~ j t # -. -~ /~~~~~~~~~

b. Sliding // // .‘~
‘ / /  1/

I 
c. Seismic ~~~~7,~j c ~~~~~~~~~~~~~~~~~~~~~~ 9~~~~~~~~~~~ -,p-C

~~/

17. Instrum entation /V~2 /,,l 
~~~~

a. Alignm e nt -

b. Uplift _______________________________________________________

I c. Seismic_____________________________________________________
18. Miscella neous_________________________________________________

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

: 1
•

1 
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I T I P P E T T S — A S I E T T - - M c C A R T N Y — S T R A T T O N
Job No. _._,~i~f E N 1 1 N 1 E 1 3  AN A IC NI T ECTS NEW YOU

- 
- 1 ProJi ct ~~~~~~~~~~~~~ 

- 
- - 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

7 
C~ ’ k.  by

_ _ _  _ _  

- I~y7~ ~~ ~~2O’

- - - 

/.o ~~33 
)

• ~~~.34

.5 

- 
70 3. 3~? 4707 ~~
2.c ~_ 3 3  /

— 
- 

- 
3-6 ~~

_
.5c/ 

-

-- 
4.0

-

.5 

. 5.0 

~ 33

~
.a 

- 
:L~~ 2447~

- ~ I-) 37 (~7~ç ~~~~~~~~~ ~,/ dc~ ,~~

‘.5 

1 ~~~~~~~~~~~~ 
‘

~~~~~~
-

~
“

~~ 

- 

- 

/~-rc 4’~os 2.1~ ~~coo

I di~/~ /f~1~ ~2~5O

‘ H
i~~~~~

. I 
-

1 
-

- 

- ~1
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