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ENGINEERS FROM THE CONSULTING FIRM OF L. ROBERT KIMBALL AND
ASSOCIATES, UNDER CONTRACT TO THE NEW YORK DISTRICT, CORPS OF ENGINEERS
INSPECTED THE ANDOVER ROD AND GUN CLUB DAM, ALLEGANY COUNTY, NEW YORK
(1.D. KO. 439) ON 31 AUGUST 1978 AS PART OF THE NATIONAL DAM INSPECTION
PROCRAM.
* VISUAL INSPECTION OF THE ROCK PILLED CRIB DAM REVEALED DETERIORATION

OF THE WOOD PLANKING ON THE UPSTREAM FACE OF THE DAM AND LOSS OF APPROXI~

CLARK H. BDENN, COL, DE, NAN X-0100
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MATELY 402 OF THE STONE FILL IN THE CENTER PORTION OF THE DAM.

THE DAM IS LOCATED WITHIN THE TOWN OF ANDOVER AND FAILURE, PARTI-
CULARLY DURING PERIOD OF HIGH FLOWS COULD CAUSE LOSS OF LIVES.

WE CONSIDER THE ABbVE TO REPRESENT AN UNSAFE CONDITION REQUIRING |
THE FOLLOWING ACTIONS BY THE OWNER, THE TOWN OF ANDOVER, WITHIN 60 DAYS °
FROM THE DATE OF THIS NOTIFICATION:

REMOVAL OF THE DAQ OR ‘REPAIR OF THE WOOD PLANKING AND RESTORA~

TION OF THE RCCK FILL. IN THE INTERIM THE TOWN SHOULD IMMEDIATELY
INITIATE A;SYSTEM OF AROUND-THE-CLOCK SURVEILLANCE AND A CONTINGENCY PLAN
FOR EVACUATICN OF DOWNSTREAM RESIDENTS IN THE EVENT OF OVERTOPPING OR FUR=-

4 THER DETERIORATION OF THE STRUCTURE.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Andover Rod and Gun Club Dam

State Located: New York

County Located: Allegany

Stream: Liberty Brook, a tributary to Dyke Creek

Date of Inspection: August 31, 1978

ASSESSMENT

Based on our visual inspection and review of available information the Andover
Rod and Gun Club Dam has been assigned an '"unsafe, non-emergency" classification.
The unsafe classification is assigned based on the following definition provided
by the Corps of Engineers: '"a dam with deficiencies of such a nature that,

if left uncorrected, could result in the failure of the dam with subsequent
loss of lives or substantial property damage''.

The dam is a timber crib dam with a rock fill. The center crib section has
lost 40% of the rock fill due to flow through the dam. Deterioration of the
upstream facing boards has permitted all normal flow to exit through the
structure rather than over the structure as designed.

It is our opinion that failure of the structure may significantly increase the
flooding downstream in Andover, particularly during a minor storm. It is
difficult to predict the extent of damage or loss of life which would be
experienced due to failure of the dam. However, we feel that the initial
flood wave may cause some damage and that it is likely debris from the failure
would block the channel downstream,possibly increasing the flooding potential
in Andover.

As several houses are located on the stream banks below the dam we have
assigned a high hazard rating to the dam.

The dam is a small size structure with a maximum structural height of 9 feet
and a normal storage of 118 acre-feet. The condition of the dam, rather than
the size leads us to the conclusion that prompt action is necessary to protect
downstream residents from increased flooding due to the dam failure.

Either repairs should be made to the dam and completed prior to mid November,
1978, or the structure should be breached and removed to relieve the potential
of increased flooding downstream due to failure.

Routine surveillence should be conducted until corrective action is taken.




Results of the hydrologic analysis indicate that overflow capacity of the

" timber crib section is sufficient to pass the SPF without overtopping the

| earth embankment section. However, the overflow section provides only 34X

= of the spillway capacity necessary to control the PMF.

?‘ If the structure is repaired, future analyses should be conducted to determine
. what modifications are necessary to provide adequate controls for the PMF.

The stability of the crib section under the maximum water elevation would
have to be evaluated.

Approved by:/é?'J *’7%&1 M-;M

R. Jeffrey-Kimball, P.E.
L. ROBERT KIMBALL & ASSOCIATES
Registration No. PA 26275E

,/} by,
Approved by: ( L/“// ﬁjp ’/’l/M’\

CLARK H. BENN
Colonel, Corps of Engineers
Distric% Engineqr
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
ANDOVER ROD AND GUN CLUB DAM ID # 439

SECTION 1: PROJECT INFORMATION

1.1 General:

1.2

a.

b.

Authority: Authority is provided by the National Dam Inspection Act
Public Law 92-367.
Contract Number: DACW51-78-C-0025

Purpose of Project: Evaluation of non-Federal dams to identify dams
which are a threat to life or property.

Description of Project:

a.

Description of Dam and Appurtenances: Andover Rod and Gun Club Dam
is partially an earthfill and rockfilled timber crib structure. The

main part of the dam is constructed of used railroad ties to form
cribs 8 feet by 8 feet. There are 13 side by side cribs filled with
3~12 inch size rock. Over the cribs 9.5 feet long by 12 inch wide
planks are laid. In addition, planks are used infront to the cribbing
and acts as a cutoff. The entire cribbing section is approximately
102 feet long, 9.5 feet wide and 5 feet high. On either end of the
crib section are two short abutment sections which are 4 feet higher
(total height 9 feet). The 102 feet long main crib section also
acts as the spillway. Water flows over the planks and drops 5 feet
to the streambed. The entire crib section forms about 1/2 the entire
dam length (See drawings Appendix E).

The left abutment section is constructed of an earthfill. The

maximum height is about 5 feet. The crest is about 3 feet

wide and 250 feet long. The slopes and crest are covered with high
grass, several small trees and a few stumps. The upstream and down-
stream slopes are 2:1. The crib section and the embankment section
are separated by a north trending line of the Erie-~Lackawanna Railroad.
The railroad embankment runs perpendicular to the dam crest and runs
the entire length of the reservoir.

An 8 inch steel pipe located near the top of the timber crib section
forms the outlet works.

ocation: The dam is located immediately north of the town of
Andover,New York. The location can be found on the Andover, New York,
7.5 minute series U.S.G.S. quadrangle (See Site Location Map).

agsification: The dam is a small size structure with a
height of 9 feet and a storage capacity of 118 acre-feet.

Hazard Classification: The Andover Rod and Gun Club Dam is a
high hazard potential structure. If failure were to occur, several
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a.

b.

homes adjacent to the stream may be flooded or their foundatioms
undercut by the flood flows. In addition, blockage may occur at
one of several bridges downstream due to debris from the crib
section creating a temporary dam. Several other streams merge
downstream adding to the temporary dam inflow,possibly leading

to increased flooding.

Ownership: The dam is owned by the Tewn of Andover, New York.

Purpose of Dam: The dam is used for recreation and auxilary
fire protection.

Design and Comstruction History: The dam is reported to have been
constructed in 1851 and used to generate power for saw and grist
mills. The original structure was an earthfill dam. The dam was
reconstructed in 1951 after a failure of the embankment. The design
was completed by the Soil Comservation Service. The failed
embankment was removed and the timber crib section installed.

Normal Operating Procedures: There are no operating procedures
for the dam. Water is retained in the reservoir to the spillway

level. No regulation of the reservoir level is conducted.

Pertinent Data:

Drainage Area: The drainage area above the dam is 5.47 square miles.
The drainage area is primarily forested or used for pasture land.

Discharge at Damsite:
Maximum Known Flood at Damsite: Unknown

Spillway Capacity at Maximum Design Pool Elevation: 1750 cfs
Emergency Spillway Capacity at Maximum Pool Elevation: 2700 cfs
Elevation: (feet above MSL)

Top of Dam: 1,670.1

Maximum Pool Design Surcharge: 1,669.0

Normal Pool: 1,666.0

Streambed at Centaerline of Dam: Approximately 1,661

Maximum Tailwater Elevation: Unknown

Reservoir:

Length of Normal Pool: 4,900 feet

Length of Maximum Pool: 6,500 feet

Storage: (acre-feet)

Normal Pool: 118

»




§ Design Surcharge: 240
Top of Dam: 294
] f. Reservoir Surface: (acres)
Top of Dam: 55
- Normal Pool: 24.5
g§. Dam:
Type: Earthfill and rockfilled timber crid
Length: 370 feet (Earthfill - 250', crib-120')
Height: 9 feet

Top Width: Earthfill - 3', crib - 9.5'

Earthfill Crid
Side slopes: Upstream 2:1 vertical
Downstream 231 vertical

Zoning: None
Impervious Core: None
Cutoff: None
Grout Curtain: None

h. Outlet Works:
Type: One 8" steel pipe
Length: 12 feet

i. Spillway:
Type: Broad crested welr over crib section
Length: 102 feet
Crest Elevation: 1,666.0 feet
Gates: None

; Upstream Channel: None

Downstream Channel: Water flows over weir then drops 5 feet to
natural st-eam bed.

| j. Regulating Outlets: One 8" steel pipe located through crib section.

E i Pipe can only draw water down oma foot below

1 spillwvay level. The Ppipe valve and inlet are

o partially covered with sediment and vegetation
and apparently inoperative.

§




T -

2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design: No design data was available for the original dam or the earthfill
section of the dam. After failure of part of the original dam the Soil
Conservation Service designed the rockfilled timber crib section. Con-
struction drawings and hydrographs are available on this portion of the dam.

Construction: No construction data was available on either the original
dam or the present structure.

Operation: No data is available on the operation of the dam.

Evaluation: Little or no data is available to perform a detailed
investigation of the structure.
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3.1

3.2

SECTION 3: VISUAL INSPECTION

Findings:

a. General: The Andover Rod and Gun Club Dam was inspected by L. Robert
Kimball and Associates personnel on August 31, 1978 accompanied by
Howard Burdick, supervisor of the Town of Andover.

b. Dam: Visual inspection revealed a large hole in the center
portion of the timber crib section. The upstream planking was broken
and missing and one of the downstream cross ties was absent.
Approximately 40 percent of the rockfill was removed. All discharge
(estimated at .75 cfs or 337 gal/min) was through this portion of the
dam (See cross section Appendix E).

The planking on the top of the dam has an undulating surface caused
by warping, settlement, or lack of support from broken cross ties.
Beneath this planking on the right abutment approximately 1 foot

of rock is missing.

The earthfill section appears to be part of the original dam.
High grass and small trees made visual inspection difficult. The
slopes are moderately steep and the crest is very narrow.

c. Appurtenant Structures: The emergency spillway is formed by the
timber crib section and is described above. Because of the hole
in the timber crib section no water was flowing over the spillway.
Water level at the time of the inspection was 1 foot below the
spillway crest. Provisions were made at the time of design for
flashboards to be installed. It appears that these were never used
and are currently inoperative.

The 8 inch steel pipe outlet is inoperative. The intake box is
filled with sediment. The pipe is capable of drawing the reservoir
down 1 foot (entrance invert 1,665.0').

d. Reservoir Area: The reservoir is reportedly only 4 to 5 feet deep.
Considerable sedimentation has occured against the upstream
face of the timber crib section. The level of sedimentation in
this area is 1 foot below spillway elevation (1,665.0'). The res-
ervoir is rimmed with forest and pasture land. The railroad
embankment runs the entire length of the reservoir.

e. Downstream Channel: The downstream channel is narrow but
relatively deep (10'). The channel passes through a portion of the
Town of Andover.

Evaluation: The visual inspection revealed the timber crib section of
the dam to be in a severe state of disrepair. Water'is flowing though
the dam instead of over the dam. Maintenance of the structure appears
to be nonexistent.

The heavy vegetation made inspection of the earthfill section
difficult. No signs of instability were noted on the embankment. The
embankment does not meet current state of the art design criteria.

7
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4.1

4.2
4.3
4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures: There is no defined operational plan. No regulation of
the water level is performed.

Maintenance of Dam: Maintenance of the dam is severly lacking.

Maintenance of Operating Facilities: There are no operating facilities.
Description of Any Warning System in Effect: None

Evaluation: No maintenance or operation of the dam is performed. ;
This lack of maintenance is affecting the stability of the structure. : {




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Hydrologic Evaluation of Features:

a. Design Data: The SCS performed a flood routing of the dam for
their design of the timber crib section. The spillway is designed
: to pass 1,577 cfs with a maximum water level of 1,669.0 feet.

b. Experience Record: No records are kept on thes water level or
discharge. The dam survived Hwxricane Agnes, June, 1972.

c. Visual Observations: The outlet works (8" pipe) is inoperative.
Currently all flow is through the dam instead of over the spillway.
Considerable maintenance needs to be performed on the spillway
and timber crib sectiom.

d. Overtopping Analysis: Overtopping potential was investigated
through the development of the probable maximum flood (PMF) for the
watershed and subsequent routing of the PMF through the reservoir
system. The PMF is that hypothetical flow induced by the most
critical combination of precipitation, minimum infiltration losses, and
concentration of run-off at a specific location, that is considered
reasonably possible for a particular drainage area.

The drainage area contributing to Andover Rod and Gun Club Dam is
approximately 5.47 square miles. To develop the basic hydrologic
working tool, the unit hydrograph, Sanyder Coefficients were used.
After discussions with the Corps of Engineers personnel, assumed
parameters of Cp=0.60 and Ct=2.0 were used. A value of Tp equal to
4.5 hours was calculated considering watershed size and shape.

& Using BHydrometeorological Report No. 33, the PMP index rainfall
was determined to be 22.5 inches for a 24 hour duration, 200 square
mile basin. The percentages of the index rainfall applied to other
durations were interpolated from the plot of drainage area versus
percent of 24 hours,200 square mile. The computed PMF flow was 8137
cfs. After routing the PMF through the impounded storage, the peak
flow was reduced to 7906 cfs. A plot of the PMF inflow and outflow
hydrographs is included in Appendix B.

The PMF outflow is equivalent to a water elevation of 4' above

the top of the dam neglecting flow over the earth section. The
present spillway has the capacity to control only 34% of the required
overflow.

The ability of the Andover Rod and Gun Club Dam to discharge the
Standard Project Flood (SPF) was aiso evaluated. The inflow
hydrograph for the standard project flood with a peak flow of 2744
cfs was calculated from the unit hydrograph. Routing through the
impounded storage reduced the flow to 2650 cfs. The SPF outflow
is indicative of a pool elevation of 1070.0 feet above MSL leaving
0.1 feet of fr@eboard remaining. The SPF corresponds to 1/2 PMF.

| To allow inflow and outflow hydrographs to be developed and
‘e routed several assumptions were made.

r
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1. Flow only over the timber crib section was assumed.

2. Storage in the main reservoir was calculated from the USGS quadrangles.

SUMMARY OF HYDROLOGIC ANALYSIS
ANDOVER ROD AND GUN CLUB DAM

Elevation Top of Dam: 1,670.1 feet

o,

Elevation Crest of Spillway: 1,666.0 feet

PMF ROUTING
PMF Peak: 8137 cfs
PMF After Routing through Reservoir: 7906 cfs
Elevation of Routed PMF Corresponding to 7906 cfs: 1674.3 s
Dam Overtopped: 4.3 feet

Spillway Surcharge: 8.3 feet

SPF ROUTING
SPF Peak: 2744 cfs
SPF After Routing Through Reservoir: 2650 cfs
Elevation of Routed SPF Corresponding to 2650 cfs: 1670.0 feet
Freeboard Remaining: 0.1 feet

Spillway Surcharge: 4.0 feet

10
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5.2 Hydraulic Evaluations of Flood Wave: For the dam break analysis

the flood wave for both total and partial failures was computed.
Andover Dam is a partial rockfilled timber crib dam and earthfill
dam making partial failure the most likely of the two cases.

The calculations indicate that for a full breach a water depth of
4.5 feet would be expected 2000 feet downstream. For a partial
breach the depth of water 400 feet downstream would be 4 feet.
Neither analysis consider the effect of timbers blocking the
downstream bridges causing a temporary dam.

Calculated water depths are included in Appendix B.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability:

Visual Observations: The timber crib section of the dam is in
a metastable condition. Part of the section has been damaged
and is in severe need of repair. The earthfill portion appeared
to be stable but will not meet current criteria.

Design and Construction Data: No data is available on stability

Operating Records: None available !

Post Construction Changes: The timber crib section was added in
in 1951. No stru~tural stability data.

Seismic Stability: The dam is located in seismic zome 1 and
should not present any problems if static conditions are favorable.




SECTION 7: ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment:

7.2

a.

C.

d.

Safety: The condition of the dam indicates that the dam is an
unsafe, non-emergency structure.

The center crib section has lost 40 percent of the rockfill due

to flow through the dam. Deterioration of the upstream facing
boards has permitted all normal flow to exit through the structure
rather than over the structure.

It is our opinfon that failure of the structure may significantly
increase the flooding downstream in Andover. It is difficult to
predict the extent of damage or loss of life which would be
experienced due to failure of the dam. However, we feel that
the initial flood wave may cause some damage and that it is
likely debris from the failure would block the channel downstream
possibly increasing the flooding potential in Andover.

Adequacy of Information: The engineering data available is inadequate
to perform a detailed structural analysis of the dam.

Urgency: Repairs to the structure should be completed within a
reasonable time frame not to exceed 60 days or the dam should be
breached and removed to relieve the potential of increased
flooding downstream due to failure.

Routine surveillence should be conducted until corrective action
is taken.

Necessity for Additional Work: Additional studies to determine
the ~ondition of the earthfill section are recommended.

Recommendations:

1.
2.

3.

Repair the timber crib section.
Dredge the reservoir in the area adjacent to the upstream face.

Perform a stability analysis of the earthfill embankment.

13




<
o}
:
<




T —

ANDOVER ROD AND GUN CLUB DAM

The Andover Rod and Gun Club Dam lies in the Alleghany highlands part of the
Appalachian Uplands. The area was glaciated during the Pleistocene which left
deposits of clays, silts, sands and gravels. The bedrock in this area comsists
of Upper Devonian shale, siltstone and sandstone belonging to the Machias
Formation, part of the Canadaway Group. There are no major structural

features in the area. The strata are .relatively flatlying although they

have been uplifted and dissected.
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HYDROLOGIC COMPUTATIONS
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