i L

e v

AR 4 Y P O ST, &

AT

g A e

_ P?’

DBE FILE CO

-

Iy, s

11. CONTROLLING OFFJCE NAME AND ADDRESS . 12. REPORT DATE

¥

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

s

1. REPORY NUMBER 2. GOVT ACCESSION NO.J 3. RECIPIENT'S CATALOG NUMBER

READ INSTRUCTIONS
BEFORE COMPLETING FORM

REPORT DOCUMENTATION PAGE -

AN-#o 717252

4. TITLE (and Subtitie)

8. TYPE OF REPORT & PERIOD COVERED
Phase I Inspection Report Phase ¥ Insnection Report
Smith Mills Reservoir Dam National Tar Safcly Progrem
Lake Erie ‘Basin, Chautauqua County, New York . [6 PERFORMING ORG. REPORT NUMBER
Inventory No, 786 ;

7. AUTHOR(s)

"1 CONTRACT OR GRANT NUMBER(s)

George Koch
¥BACH~51-79~C~000L

' 10. PROGRAM ELEMENT, PRCJECT, TASI
9. PERFORMING ORGANIZATION NAME AND ADORESS R WoRK UNIT NUMBERS '

New York State Department of
Environmental Conservation »/gO Wolf Road
Albany, NY 12233

- e

T T&MONITORING AGENGY NAME 8 ADDRESS(I( different from Controlling Olffice) | 15. SECURITY CLASS. (of this report)

15 August 1980

13. NUMBER OF PAGES

New York State Department of Environmental Con-

servation/ 50 Wolf Road
Albany, New York 12233

Department of the Army UNZTATCTFIED
26 Federal Plaza/ New York District, CofE
New York, New York 10007 S DETEASEICATION/DONNGRADING

16. OISTRIBUTION STATEMENT (of thle Report)
Approved for publiic release; Distribution unlimited.

17, DISTRIBUTION STATEMENRT (of the abatract entered I3 & 20 dL@/TWerent from Report) b
*Origina Q;AS§¥§ reproduct= AQ”/
plates: ALl B2 7 ek end
jons will be 32

X \

white® .
= :5\;-(:;
18. SUPPLEMENTARY NOTES waTg DAMATST 1S BYST QUALTTY PRACTYCES TN \ 9
wip ARy NTARED 10 DR COSTAINED A -

LoNURLCINT MUV SR OF PAGA3 WH10H DO BOY .

SEPROBUCE LIS1BLY.,

19. KEY WORDS (Continue on teverse side if necesaary and identity by block number)

Dam Safety

Nationa! Dam Safety Program
Visual Inspection

Hydrology, Structural Stability

Smith Mill Reservoir
Chautauqua County
Silver Creek

20. ABSTRACT (Contfoue as reverss slde [ necwesary aod identify by block number)
This report provides information and analysis on the physical conditicn of
the dam as of the report date. Informetion and analysis are bascé on visual
inspection of the dam by the performing organization,

The examination of documents and visual inspection of Smith Mills
Reservoir Dam and appurtenant structures, did not reveal conditions which
constitute an immediate hazard to human 1ife or property. The dam, however,
has a number of problem areas which require investigation and remedial action.

These arcas are as follows:
FORM
DD 1 jae 7 1473 €ormon oF 1 wov 8515 oBsaLETE UNCLASSTFIED

SECURITY CLASSIFICATION QF THIS PAGE (When Date Entared)

PR,
&
-

S RO LAl DA A5 A 3 1 1o




[

e e TUTH

e

oo e

Ypgamany v A

Lt

it

T TR
R B

P Ak

SECURITY CLASSIFICATION OF THIS PAGE(Whoa Date I'ntersd)

The spillway is inadequate for all storms in excess of 1% of the PMF
(Probable Maximum Flood). The spillway capacity for analysis purposes is
110 cfs before overtopping of the dam would occur. The PMF was calculated

to be 25,300 cfs. The dam is overtopped by 7.4 feet during the 1/2 PMF and
12,7 feet during the 7WF.

The ability of the dam to withstand overtopping and the need to provide
additional spillway capacity will have to be evaluated. The design and
configuaration of the dam is such that only a detailed analysis of the
structural stability, which is beyond the scope of this report, will provide
sufficient information to determine if overtopping of the dam will be
detrimental to the stability of the structure.

Therefore, a detailed structural stability investigation i5 required to
determine the type and extent of required remedial measures. This analysis
should be initiated as soon as poss$ible with remedial action, as a result of
this investigation, completed within the following year.

The following remedial measures should be completed within 1 year from
notification:

1. Monitor bi-weckly the displacement of the cracking at the intersection
of the intake tower with the non-overflow section. If movement is
ongoing, provide remedial repairs.

2. Monitor at bi-weekly intervals the seepage on the downstream face
of the non-overflow section and at the right abutment, at the intake
tower intersection, and in the control structure. If sigmficant
increases in flow rate are encountered immediately contact the
New York State Department of Environmental Conservation Dam Safety
Section at (518)457-56557. .

3. Recaulk all joints in the spillway and recaulk as required.

4, Monitor the cracked and deteriorated gunite surfaces of the spi!lway
and non-overflow section, and the retaining wall between the spillways.
Repair these surfaces as required.

5. Provide a program of periodic inspection and maintemance of the dam
and appurtenances, including yearly operation and lubrication of
all gates and valves. Document this information for future references.
Also, develop an operations manual, and an emergency action plan.
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PREFACE

This report is prepared under guidance contained in the {
Recommended Guidelines for Safety Inspection of Dams, for Phase T
Investigations. Copies of these guidelines may be obtained from :
the O0ffice 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 dam 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 wam 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 tbhe
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 dam 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
condition of the dam at some point in the future. Only through
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 Spillway Test ilood is based on the estimated '
"Probable 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 spillway ceanacity and serves as an aide in determining
the need for more detailed hydrologic und hydraulic studies,
considering the size of the dam, its general condition ang the - - -
downstream damage potential. ' ‘ “-}

-

[
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Name of Dam: Smith Mills Reservoir (I.D. No. NY 786)
State Located: New York
County Located: Chautauqua
Stream: Silver Creek
(tributary of Lake Erie)
Dates of Inspection: October 4, November 7 & 8, 1979 and January 2, 198
ASSESSMENT
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

L

The examination of documents and visual inspection of Smith Mills
Reservoir Dam and appurtenant structures. did not reveal conditions which
constitute an immediate hazard to human life or property. The dam, however,
has a number of problem areas which require inve:.:igation and remedial action.
These areas are as follows:

) The spiliway is inadequate for all storms in excess of 1% of the PMF
(Probable Maximum Flood). The spillway capacity for analysis purposes is
110 cfs before overtopping of the dam would occur. The PMF was calculated
to be 25,300 cfs. The dam is overtopped by 7.4 feet during the 1/2 PMF and
12.7 feet during the PMF.

The ability of the dam to withstand overtopping and the need to provide
additional spillway capacity will have to be evaluated. The aesign and
config aration of the dam is such that only a detailed analysis of the
structi: 3l stability, which is beyond the scope of this report, will provide
sufficiest informatiun to determine if overtopping of the dam will be
detrimencal to the stability of the structure.

Therefore, a detailed stru..ural stability investigaticn is required to
determine the type and extent of required remedial measures. This analysis
should be initiated as soon as possible with remedial action, as a result of
this investigation, completed within the following year. ~-

The following remedial measures should be completed within 1 year from
notification:

1. Monitor bi-weekly the displacement of the cracking at the intersection
of the intake tower with the non-overflow section. If movement is
ongoing, provide remedial repairs.




e g —— = R r—— E Y T I T T T

o R AR wp AT S rerennn n

2. Monitor at bi-weekly intervals the seepage on the downstream face
of the non-overflow section and at the right abutment, at the intake
tower intersection, and in the control structure. If significant
increases in flow rate are encountered immediately contact the
New York State Department of Environmental Ccnservation Dam Safety .
Section at (518)457-5557.

3. Recaulk all joints in the spillway and recaulk as required.

4, Monitor the cracked and deteriorated gunite surfaces of the spillway
and non-overflow section, and the retaining wall between the spillways.
Repair these surfaces as required.

5. Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of
all gates and valves. Document this information for future references.
Also, develop an operations manual, and an emergency action plan.
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George Koch
Chief, Dam Safety Section
New York State Department
of Environmental Ccnservation
NY License No. 45937
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(__ToT. W, M. Smith Jr.

New York District Engineer

Approved By:
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
SMITH MILLS RESERVOIR DAM I.D. No. NY 786
DEC # 60-516 LAKE ERIE BASIN
CHAUTAUQUA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1

1.2

GENERAL

a. Authorit

The Phase 1 inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to6 fulfill the re-
quirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection
Evaluation of the existing conditions of the subject dam to identify

deficiencies and hazardous conditions, determine if they constitute

hazards to human life and property and recommend remedial measures where
necessary.

DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances
Smith Mills Reservoir Dam consists of 90 feet long, 19 feet high medium thick

arched concrete non-overflow section located at the right abutment of

the main spiliway and extending across the reservoir. The main spillway

is a mass concrete, 59 feet long and 18.5 feet high. This spillway is
parallel to the flow of the stream channel and is approximately perpendicular
with the non-overflow section. The stream channel runs parallel to the
reservoir along its southwest boundry and is divided by a concrete retaining
wall. An additional mass concrete gravity section spillway, 27 feet long
and 0.1 feet lower than the main spillway, is located north of the main
spiliway. This spillway is roughly perpendicular to the main spillway.

The intervening area between the spillways is divided by a 20 feet long
concrete retaining wall and a control structure for the water supply of the
Village of Silver Creek. A control tower is also located near the center of
the non-overflow section. A 12 inch diameter drain is located on the
downstream side of the tower, and 3, 24 inch diameter drains are located

at the base of the non-overflow section near the tower. An additional 24
1ng?]drain is located near the crest of the left abutment of the main
spillway.

b. Location
The dam is Jocated on Silver Creek approximately 5 miles east of the
Village of Silver Creek .

c. Size

The dam is 19 feet high and impounds approximately 50 acre-feet. The
dam is classified as "small" in size (less than 40 feet in height).

d. Hazard Classification
The dam 1s classified as high hazard, because of its location above the
Village of Silver Creek.
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1.3

e. Ownershi

The dam is owned and operated by the Vitlage of Silver Creek,

Mr. Theodore Welck, Mayor, 172 Central Avenue, Silver Creek, New York 14136,
Telephone {716)934-4879. Superintendant of Water & Sewers:

Mr. Michael Schober, (716)934-4676.

f. Purpose of the Dam
The dam provides storage for water supply to the Village of Silver Creek, NY.

g. Design and Construction

e dam was built about 6. No construction of design records are available.
h. Normal Operating Procedures

A ows in excess of the demand for water by the Village of Silver Creek

are discharged through the 2 spillways. The demand for water supply is
currently provided by a 14 inch pipe from the non-overflow section. A

12 inch diameter pipe from a wet wall near the left abutment of the non-
overflow section has been abandoned, but is being considered for rehabilitation.

PERTINENT DATA

a. Drainage Area (sq. mi) 15.89
b. Elevations (ft./USGS)

Top of Dam 854.0
Spillway Crest 853.4

Low Level Qutlet

c. Reservoir (acres)

Surface Area @ Top of Dam 50
Surface Area @ Spillway Crest 27
d. Storage (acre-feet)

Top of Dam 100
Spiliway Crest 50
e. Dam

Type: Concrete gravity

Lengths(ft): s0.'
Heights (ft): 19.
f. Spillway:

Type: 5J' concrete ogee section and 27' chute

Length (ft): see type
Capacity (cfs): 110.

. _Reservoir Drain
iype: Four 24" diameter and one 12" diameter cast iron drains.
Control: Manual, all operational except 12" diameter drain.

Capacity (cfs): 125.
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; SECTION 2: ENGINEERING DATA
’ 2.1 GEOLOGY

Smith Mills Reservoir Dam is located in the glaciated portion of the ;
Appalachian Uplands {northern extreme of the Appalachian Plateau) '
physiographic province of New York State. These uplands were formed ‘
by the dissection of the uplifted but flat lying sandstones siltstones !
and shales of the Late !pper Devonian Period (345 to 365 miliion

years ago). The plateau surface is represented by flat-topped divides
with drainage generally southward. Drainage within the vicinity of the

dam is generally northwestward, due to its location near the Portage )
Escarpment. ;
Glacial cover is generally thin, the deposits of which have resulted from

glaciations during the Wisconsin glaciation, approximately 11,000 years :
4do. !

2.2 SUBSURFACE INVESTIGATION

No subsurface investigation could be located for the origiral project.
However, bedrock was observed outcropping in the entire downstream channel
area and at the abutments of the dam. In addition, the "General Soil Map
of New York State" prepared by Cornell University Agriculture Experiment
Station indicates that the surficial soils are Fremont and Hornell of
glacial till origin. These soils are formed on thin glacial till from
shale, siltstone and sandstone. These soils are stony silt with some
sand and clay. Permeability is generally slow. The depth to bedrock is
variable. A subsurface investigation was conducted for the emergeicy
repairs in the spillway apron area and is included in Appendix F.

2.3 EMBANKMENT AND APPURTENANT STRUCTURES

The dam was built about 1906. Limited information could be located
concerning the design of the structure. A1l available information has
been included in Appendix F. Repairs to the spillway apron and immediate
downstream channel were completed in December 1979. This information,
including a current survey of the dam is also included in Appendix F.

The dam consists of a 19 feet high, medium thick arched concrete non-overflow
section at the end of the reservoir, abutted by 2 concrete overflow

spillway sections at the termination of the adjacent stream channel,
Three 24 inch and one 12 inch diameter pipes serve as reservoir drains.

A 14 inch and a 12 inch diameter pipe are used to convey water to the
control building and a single pipe conveys water to the Village of Silver
Creek. The 12 inch pipe is currently inoperative, but may be restored
during the rehabilitation of the supply pipe to the Village .

2.4 CONSTRUCTION RECORDS

No construction records are available,




2.5

2.6

OPERATION RECORD

A1l operating records concerning the water supply usage of thaz facilities
are on file with the Superintendant of Water and Sewers.

EVALUATION OF DATA

The information presented in this report has been compiled from
information obtained in part from Mr. Michael Schober (Supt.), Mr.

James Nogle (Operator), Mr. Theodore Welch (Mayor), and Urban Engineers
Inc. (Francis J. D'Alba). This information appears adequate and reliable
for Phase 1 Inspection purposes.
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SECTION 3: VISUAL INSPECTION

FINDINGS

a. General

The visual inspection of Smith Mills Reservoir Dam was conducted on
October 4, November 7 & 8, 1979 and January 2, 1980. The weather was
generally cloudy and the temperature ranged in the thirties. The
reservoir level at the time of the inspections varied slightly above

the main spillway crest. Sandbags were used to inhibit the main spillway
flow and direct it toward the secondary spiliway.

b. Spillways

The two concrete spillways locaced at the end of the side channel (southwest
of the reservoir) are in generally good condition. (See Photos #1 thru 7)
The gunite covering placed in 1966-7 obscured direct observation of the
concrete surface. Gunite at the toe of the main spillway was spalling.
Rehabilitation of the 12 inch water supply line which passes through the
main spillway should eliminate the rusty seepage observed eminating from

the left hole in the spillway (See Photo #4) The intake for the 12 inch
line is located at the left abutment of the non-overflow section (See

Photo #19) The joints of the auxiliary spillway require recaulking.

¢. Nen-Overflow Section

The non-overflow section is located at the right abutment of the spillway.
(See Photos #1, 2, 20 & 21) A concrete retaining wall beginning at the
left abutment of the non-overflow section divides the stream channel from
the reservoir (See Photos #6, 7 & 8). The reservoir is retained by the
non-overflow section and the spillways retain the stream. A detailed
inspection of this section was inhibited by a gunite covering of the
entire downstream surface.

The gunite is deteriorated in several locations to the point where the
mesh reinforcing is exposad. (See upper part of Photo #15). Seepage was
also observed at numerous locations in the gunite covering..(See

Photos #1, 2, 9, 10, 12 & 21) This seepage is estimated to be less than
5 gallons per minute over the entire section. The gunite covering was
sounded with a hammer and this indicated that the covering was not bonded
thoroughtly to the original concrete surface particularly in the vicinity
of the observed seepage. Viewed from the top of the dam the gunite is
warped and bowed outward.

At the intersection of the brick and concrete intake tower walls with the
non-overflow section cracking of the gunite was observed. (See Photos

#9 & 10) These cracks extended from the brick downward toward the toe of
the structure, with evidence of slight seepage. No immediate cause of this
cracking coyld be determined. Examination of the interior of the intake
tower revealed an identical cracking pattern to that on the outside. Seepage
was observed emanaling from the exposed rock at the right abutment of the
non-overflow section. The seepage rate is estimated to be less than

5 gallons per minute.
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d. Spillway Apron

The area immediately below the main spillway is shale bedrock and was
originally covered by concrete slabs 8 to 10 inches thick with inverted rail-
road tracks imbedded in the slabs (See Photos #5 & 22). Presumably these
tracks were used to provide additional strength. However, the depth of
imbedment is such that very little concrete is present beneath the bottom

of the track. The weakness of this method is apparrent in photo #5, where
cracking of the slab has developed along the track.

During the storm of September 14, 1979, a portion of the spillway apron and
the bedrock foundation was removed by the erosive action of the storm.

(See Photos #1 thru 4 and 13 thru 16). Removal of the bedrock was such
that the apron immediately below the left side of the spillway was almost
completely undermined. Tne slab on the right side of the spillway was
undermined and settled approximately € inches. (Photos #5, 13, 14 & 15).

Emergency repair work was in progress by the Village personnel during the
second inspection on November 7 & 8, 1979, to remove all loose concrete and
shale from the eroded area so that doweled concrete could be installed.
Dowels were drilled and grouted into the bedrock, concrete poured around
the dowels up to the apron elevation, and grouting of the voids beneath the
remaining aprons during December 1979 by Intrusion Prepakt Co. under the
direction of Urban Engineers. A1l work was completed on January 4, 1980.

A subsurface investigation and detailed description of the work is included
in Appendix F. The completed repair work can be identified in Photos #21
and 22, taken during the third inspection on January 2, 1980.

e. Downstream Channel

The downstream channel below the dam is bedrock controlled and has
experienced 1ittle damage from the September 14, 1979 storm. Erosion
and flooding in the channel near and in the Village of Silver Creek was
reported after the storm. These problems were indicated by Village
officials to occur yearly.

f. Requlating Outlets
Three %K inch diameter conduits throu§h the non-overflow section serve

as a reservoir drain. (See Photo #12) An 8 inch cast iron pipe serves
as a drain for the intake structure. A 10 inch drain serves as a drain
for the 12 inch diameter water supply intake. A1l drains are repcrted
operational, except for the 10 inch drain at the left abutment of the
non-overflow section.

A 24 inch diameter concrete conduit located at the left abutment of the
main spillway is unregulated. (See Photo #11) This conduit is used to
provide discharge during low flow conditions.

Appurtenant Structures )
e retaining wall between the spillways has several hairline cracks which
may be related to shrinkage or thermal considerations.

The control structure located near the toe of the dam, between the spillways
is generally in good condition. Several cracks wer2 observed in the walls
of the structure near the foundation. {See Photo #17) These cracks are
related to the removal of a section of the wall for installation of the

14 inch diameter water supply line.
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3.2

Seepage was observed in the upstream wall of the control structure near
the foundation. This seepage estimated to be less than 2 gallons per
minute was observed eminating from the shale bedrock. (See Photo #18)
Additional seepage was observed at the entrance of the 14 inch diameter
water supply to the control structure. This seepage is estimated to be
less than 1 gallon per minute. Seepage within this structure is not
considered significant at this time.

h. Reservoir Area

The side siopes of the reservoir area are generally steep and susceptable

to erosion of the bedrock controlled slopes. The reservoir area was
dredged in 1979 with the use of a Mud Cat to the contract limits specified
by McFarland-Johnson Gibbons Engineers.

EVALUATION OF OBSERVATIONS

The problem areas observed during the inspections and the remedial actions
or investigations required are listed below in order of importance:

1. Cracking of the walls of the intake tower adjacent to the non-overflow
section was observed. Provide a program of periodic 'nspection and
measurement of the cracks at bi-weekly intervals to de‘ermine if
ongoing movement and seepage is occurring.

2. Seepage was evident on the downstream face of the non-ove-~flow sectior
and at the right abutment at the intersection of the intake tower
with’the non-overflow section, and in the control structure. These
areas should be monitored at bi-weekly intervals, with the 2id of weirs
or other flow measuring devices.

3. The joints in the spillway require recaulking.

4. The gunite surfaces of the spillway and non-overflow sections are
cracked and deteriorated. The retaining wall between the spillway
is cracked. Repair these surfaces as required.

5. Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of all
gates and valves. Document this information for future reference.
Also develop an operations manual, and an emergency action plan.
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES
4.1 PROCEDURES

The normal water surface is approximated by the crest of the spillways.
The reservoir surface may be lower due to the demard for water by the
Village of Silver Creek. This demand is currently supplied by a 14 inch
diameter pipe from the intake tower, at the downstream face of the

non-overflow section, beneath the main spillway to the control structure,
and then to the Village.

4.2 MAINTENANCE OF THE DAM

The dam is maintained by the Village of Silver Creek. Maintenance of the
dam is generally considered satisfactory.

4.3 WARNING SYSTEM

There is no warning system in effect or in preparation.
4.4 EVALUATICN

Operation and Maintenance of the dam is considered satisfactory. The timely
remedial repairs of the eroded area below the spillway, the intended
restoration of the 2 inch diameter line, and removal of sediment

within the reservoir are indicative of proper operation and maintenance
procedures.
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SECTION 5: HYORAULIC/HYDROLOGIC
5.1 DRAINAGE AREA CHARACTERISTICS

Smith's Mills Dam is located on Silver Creek in the Village of Smith
Mills, township of Hanover, Chautauqua County. The total drainage area
is 15.9 square miles. It was divided into an upper and lower sub-basin
split by an upstream storage facility, Silver fGreek Reservoir. The
topography is of generally moderate to mild slope being well drained with
: many drainage paths.

5.2 ANALYSIS CRITERIA

ok d

The analysis of the spillway capacity of the dam and storage of the
reservoir was performed using the Corps of Engineers HEC-1 computer
model, incorporating the "Snyder Synthetic Unit Hydrograph" method, and
the "Modified Puls" flood routing procedure. The floods selected for
analysis was the PMF and 1/2 PMF in accordance with the recommended
guidelines of the Corps of Engineers.

5.3 SPILLWAY CAPACITY

WA R AT il e
-y »

The Smith's Mills spitlway, has two components, a primary overflow ogee

section of 59' in length and a chute spillway 27' in length with an

'0.1' lower crest elevation. The spillways have a capacity of 110 cfs

¥ at top of dam which is less than 1% of the PMF of 25300 cfs. The dam is
‘ overtopped by 7.4' during 1/2 the PMF and 12.7' during the PMF event.

5.4 RESERVOIR CAPACITY

Capacity to normal water elevation is approximately 50 acre feet. Surcharge
storage to top of dam is an additional 50 acre feet, creating a total

storage to top of dam of 100 acre feet. The surcharge storage above spillway
crest elevation is equivalent to .06" runoff.

5.5 FLOODS OF RECORD

There are no recorded events particular to the Smith's Mills dam but the dam
: was reportedly overtopped by approximately 3 feet during the flood of
: September 14, 1979. The estimated discharge at this time would be 3050 cfs.

i 5.6 QVERTOPPING POTENTIAL

The PMF analysis indicates the dam will be overtopped by 12.7' during the
PMF, and 7.4' during the 1/2 PMF. Much flooding would occur in either case
due to the low lying areas on both sides of King Road.

5.7 EVALUATION

The spillway is inadequate to pass any flow in excess of 1% of the PMF,




SECTION 6: STRUCTURAL STABILITY §

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visudl Observations :
Seepage through the non-overflow section, cracking at the intersection 3
of the intake tower and the non-overflow section and the erosion at the
, toe of the spillway (which has been repaired) were observed during the .
T inspection. These Areas are indicative of problems which require in- :
; vestigation and remedial measures.

' b. Design and Construction Data ;
fi o information could be located concerning the structural stability of :

i the dam. i!

: 3
: 6.2 STABILITY ANALYSIS 1
t§ The design of the structure is such that only a thorough detailed analvsis 2
F of the dam wiil provide meaningful results. This type of analysis is /
3 beyond the scope of this report. Therefore, it i§ recommended that che -

i owner engage the services of a professional engineer to investigate the ’
tz structural stability of the dam. é
;
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1

7'2

ASSESSMENT

a, Safet

The Phase I Inspection of Smith Mi1ls leservoir Dam did not reveal conditions
which’ constitute an immediate hazard to human 1ife or property. The
complexity of the dam configuration necessitates an in-depth structural
stability analysis. If unacceptable factors of safety are achieved, the dam
may be considored to have a “"seriously inadequate" spillway. This determina-
tion canrot be made until completion of the stability.analysis.

b. Adeguacy of Information

Information reviewed for the purposes of the Phase I Inspection Report is
considered adequate.

c. Urgenc

The structural stability investigation should be initiated as soon as
possible and completed within 6 months of notification. Remedial measures
and any action as a result of this investigation should be completed
within 1 year of notification.

d. Need for Additional Investigation

A structural stability investigation is required to determine if the
spillways and non-overflow sections are structurally stable.under all
Toading conditions.

RECOMMENDED MEASURES

1. The results of the structural stability investigation will determine
the type and extent of remedial measures required.

2. At bi-weekly intervals monitor, the seepage and accurately measure the
displacement of the cracking which has occurred at the intersection of
the intake tower with the non-overflow section, to determine if ongoing
movement and seepage is occurring. Provide remedial repairs as a
result of this work.

3. Monitor at bi-weekly intervals the seepage on the downstream face of the
non-overflow section and at the right abutment, at the intake tower
intersection, and in the control structure.

4. Recaulk the joints in the spillway and recaulk as necessary.

5. Monitor the cracked and deteriorated gunite surfaces of the spillway and
non-overflow section, and the retaining wall between the spillways.
Repa¥r these surfaces as required.

6. Provide a program of periodic inspection and maintenance of the
dam and appurtenances, including yearly operation and lubrication of all
gates and valves. Document this information for future reference. Also
develop an operations manual, and an emergency action plan.

-11-
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PHOTOGRAPHS
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Photo #2
Non-Overflow Section

Photo #3
Erosion of Shale Bedrock below spillways
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Photo #4
Control Structure
Note debris from apron area

Photo #5 |
Spillway Apron
(note cracking along R.R. track)




g X N + pie Ay AR SRR LSS i o 2o op U S et ) = s

SR R TR R e ARG ST RS

TTIRTTRITE Wi S

E J
5

3 [+ 1]
9 (8]
:
1S =
. & O
7 = o
4 |
O
+
[= =%
LD
[« ]
g
[
2
—
—
-
Q
(%]




*

s
i
£
£
%
1
R
3
K
»
 {
1

3
L
E%
 {

Sl s BE T 7o

~ e e - e g T <y

- G G 2530 oo it L i csalhil Sl £ A Frg e

- B
- ponrar o e = = - R, we st RS
swae p % 3 e T e

Photo #7 |
Reservoir (left) Silver Creek (right)

Photo #8
Retaining wall between reservoir & creek
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Photo #11 3
Drain at left of Spillway
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Photo #12
Reservoir Drain (non-overflow section)
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Photo #13
Eroded Area at base of spiliway

Photo #14
Eroded Area (note settlement of Apron)
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Photo #15
Eroded Area
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Photo #16

Eroded Area (adjacent to control structure)
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Photo #17
Control Structure at inlet of 14" supply line

Photo #18

Seepage in bedrock - upstream face of contral structure
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- Intake of 12" supply line ;
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Photo #20
Upstream face of Non-overflow sect' on
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Photo #21

Spillway Apron after repairs (1/2/80)

Photo #22
Spillway Apron after repairs (1/2/80)
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APPENDIX C

VISUAL INSPECTION CHECKLIST




a.

b.

Qa.

d.

1) Basic Data

General

Name of Dam

VISUAL INSPECTION CHECKLIST

Fed., I.D. #

DEC Dam No.

River Basin

Location: Town

Stcream Name

~. L, County

Tributary of

Latitude (N)

Longitude (W)

Type of Dam

Hazard Category

Date(s) of Inspection : -

Weather Conditions

Reservoir Level at Time of Inspection R

Inspection Personnel v ) T N

Persons Contacted (Including Address & Phone No.)

Py

L v e :

History:

Date Constructed

Designer

Date(s) Reconstructed

Constructed By

Owner
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2) Embankment
i a. Characteristics

(1) Embankment Material

(2) Cutoff Type

(3) Impervious Core

I TR, eI ST D i e

(%) Intermal Drainage System

(5) Miscellaneous

By R it Ay A A A

b. Crest

(1) Vertical Alignment

(2) Horizontal Alignment

(3) Surface Cracks

(4) Miscellaneous

c. Upstream Slope

(1) Slope (Estimate) (V:H)

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions




d.

e.

()

(3

Slope Protection

Surface Cracks or Movement at .

[{V)

Downstream Slope

(1)
(2)

(3)

(%)

(3)

(6)

(7)

(8)

Slope (Estimate - V:H)

Undesirable Growth or Debris, Animal Burrows

Sloughing, Subsidence or Depressions

Surface Cracks or Movement at Toe

Seepage

External Drainage System (Ditches, Trenches; Blanket)

Condition Around Outlet Structure

Seepage Beyond Toe

Abutments - Embankment Contact
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3 (1) Erosion at Contact

4 e r 13
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. (2) Seepage Along Contact ¥

 :

é B
: ;
. 3) Drainage System

a. Description of System .

”
DA+ S I SN Se T

; ]
b. Condition of System i
| ;
H c. Discharge from Drainage System :

4) Instrumentation (Momumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.) |
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5) Reservoir

a. Slopes . '

4

1

1 b. Sedimentation .-
£

E

¢. Unusual Conditions Which Affect Dam

3 6) Area Downstream of Dam

i a. Downstream Hazard (No. of Homes, Highways, etc.)

b. Seepage, Unusual Growth

éi c. Evidence of Movement Beyond Toe of Dam

- -

d. Condifion of béwnstream Channel

A

;'. [ L. 1

E 7) Spiliway(s) (Including Discharge Conveyance Channel

a. General _ . R vt

b. Condition of Service Spillway
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Condition of Auxiliary Spillway

Condition of Discharge Conveyance

Channel

-~ ~ b

8) Reservoir Drain/Qutlet

b

Type: Pipe * Conduit Other
Material: Concrete ‘ Metal Other
Size: : : Length
.« - 8 7 .. - ’ R s

Invert Elevations: Entrance Exit
Physical Condition (Describe): Unobservable

Material: n L -

Joints: Alignment

Structural Integrity:

Hydraulic Capability: .

Means of Control: Gate
Operation: Operable

Present Condition (Describe):

Valve ' Uncontrolled

Inoperable Other

Y T P T YT T
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Structural

Concrete Surfaces : . -

Structural Cracking

Movement - Horizontal & Vertical Alignment (Settlement)

Junctions with Abutments or Embankments

Drains - Foundation, Joint, Face

Y

Water Passages, Conduits, Sluices

Seepage or Leakage
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h. Joints - Construction, etc.

i. Foundation

j. Abutments

k. Control Gates

1. Approach & Outlet Channels

-

m. Enevgy Dissipstors (Plunge Pool, etc.)

-

n. Intake Structures - P . .

0. Stability ' : . , L

p. Miscellaneous

- -
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10) Appurtenan* Structures (Power ase, Lock, Gatehouse, Other)

a. Description and Condition
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7 HYDROLOGIC/HYDRAULIC |
ENGINEERING DATA AND COMPUTATIONS
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1Y)

2)

3)

4)

5)

1)
2)
3)
4)
5)
6)
7

8)

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA~CAPACITY DATA:

Elevation Surface Area
(ft.) (acres)
N~
Top of Dam 85—84 - 50‘
Design High Water . -
(Max. Design Pool)
Auxiliary Spillway
Crest 853 5 ¥ 30-
Pool Level with -
Flashboards _ _
Service Spillway
Crest 6‘534 87

DISCHARGES

Average Daily
Spillway @ Maximum High Water

Spillway @ Design High Water

SMimis Miees

Storage Capacity

(acre-ft.)

X /00.

Volume
(cfs)

£ 20 C’é.

y720

Spillway @ Auxiliary Spillway Crest Elevation

2.5

Low Level Outlet /EZf;-(/%
Total (of all facilities) @ Maximum High Water
Maximum Known Flood 4?35;'

At Time of Inspection

Y cts

@
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CREST: @GCZ—I)\» ELEVATION: S5 3. F
Type: Cav\c./‘e%e O\lé'Z.f/eu.J {Q{_'flo-“

/
Width: Length: f;BQ-

cadaio, Sl

Spillover

E Location C@«,"ZCI’ 0/ D447

SPILLWAY:

Lol

PRINC IPAL EMERGENCY |
853 4 Elevation £53. 5

mrﬂé o9cc Type ngc/g[é C/u{i‘;
53 Width 27’

Type of Control

Uncontrolled

Controlled:

Type
(Flashboards; gate)

Number

Size/Length

Invert Material

E Anticipated Length
] of operating service

Chute Leugth

/0 Height Between Spillway Crest o
& Approach Channel Invert
(Weir Flow)

R bl
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HYDROMETEROLOGICAL GAGES: l

Type : QaNE.
£ Location: S
% Records:
: Date - — 1

Max. Reading - -~

FLOOD WATER CONTROL SYSTEM:

Warning System: t

Method of Controlled Releases {mechanisms):

-,
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DRAINAGE AREA: /5.5 M.

DRAINAGE BASIN RUNOFF CHARACTERISTICS:
Land Use - Type: (0:07/
Terrain - Relief: A&aué4@7é /2%4%/ﬂ

Surface - Soil: _/f/é{,ﬂ/ 7/1/// , Ayé’// '//?//!/(/

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

—

Potential Sedimentation problem areas (natural or man-made; present or future)

s,

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

——n

Dikes - Floodwalls (overflow & non-overflow ) =~ Low reaches along the
Reservoir perimeter:

Location: —
Elevation: -
Reservoir:
Length @ Maximum Pool -Z (Miles)
Length of Shoreline (@ Spillway Crest) -¢5- (Miles)
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