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PREFACE

This report is prepared under guidance coatained in the Recommended
Guidelines for Safaety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the 0ffice of Chiaf of
Engineers, Washington, D.C. 20314, The purpose of a Phase I investi~
gation ie to identify expeditiously those dams which may pose hazards
to human life or property. The assaessment of the general condition of
the dam is based upon availabls 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 investiga-
tion is intended to identify any need for such studies.

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

It is important to note that the condition of a dam depends on
numerous and counstant:ly 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 inspec-
tions 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 acco. lance with the established
Guidelines, the spillway de:  in flood is based on the estimated
“"Probable Maximum Flood” for the region (greatest reasonably possible
sture runoff), or fractions thereof. The spillway design flood provi-
des a msasure cf relative spillway capacity and serves ac an aid in
detemining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and
the dovnstrean damage potential.
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PHASE 1 REPORT
NATIONAL DAM INSPECTION REPORT

3 \ NAME OF DAM Derry Rod and Gun Club Dam

: STATE LOCATED Pennsylvania

3 COUNTY LOCATED Westmoreland

: STREAM Miller Run

: DATES OF INSPECTION March 26, 1981 and May 12, 1981
] COORDINATES Lat: 40° 18.2' Long: 79° 18.4'
ASSESSMENT

b

The assessment of Derry Rod and Gun Club Dam is based upon visual
observations made at the time of inspection, interviews with menmbers
of the Rod and Gun Club, hydraulic and hydrologic computations and
past operational performance.

s ciihaadsbiigac

~'The Derry Rod and Gun Club-Dam appears to be in fair condition, with
the condition of the operating facilities being considerad as poor.
The maintenance of the dam and operating facilities is considered
poor. The condition of the principal spillway discharge line is in a
visibly deteriorating condition at the outlet. The condition of the
pipe through the embankment is unknown. It is unknown as to whether
cutoffs were provided for the line.
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. A wet area was observed on the downstream slope of the dam. The comr
dition of the wet &area did not appear to pose an immediate problem
relative to the stability of the structure. Groundwater and surface
runotf near tlie right sbutment has caused erosion gullies along the
toe of the dam, adjacent to the right abutment contact. The erosion
could potentially erode the toe of the dam, and the runoff should be
diverted away from the toe of the dam. A low spot was noted during
the inspection, and the top of dam should be filled to an elevation
consistent with the top of slope at the emergency spillway at the
left abutment. Based on information provided by the members of the
Derry Rod and Gun Club, it was rcported that the drainline valve has
not been operated in several years. The control stem for the valve
reportedly is located in the reservoir, but the stem was not visible
during the inspection period. .

e,

The Derry Rod and Gun Club Dam is a high hazard-small size dam. The

recomnended Spillway Design Flood (SDF) for a dam of this size and

classification is in the range of 1/2 PMF to PMF. Since the lerry «od

and Gun Club Dam just meets the minimum size criteria; and since the

dam is located in a rural area suggesting only appreciable economic

loss; compliance with current practice of the Baltimores District Corps

of Engineers leads to the selection of the 1/2 PMF as the Spillway ;
Design Flood (SDF). The spillway anC reservoir are capable of !
controlling approximately 192 of the PMF without overtopping the ;
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embankment low spot. Based on criteria established by the Corps of
Engineers, the spillway is termed inadequate, but not seriously inadequate.

The following recommendations and remedial measures should be insti-
tuted immediately.

l. A detailed hydrologic and hydraulic analysis should be con
ducted by a registered professional engineer knowledegable in dam
design and construction to increase the spillway capacity.

2. The wet area on the downstream slope of the dam should be
monitored. 1If the wet area increases in size or flow is observed from
the wet area an analysis should be made as to the effect of the
seepage on the stability of the embankment. Seepage monitoring should
be conducted at the direction of a registered professional engineer
knowledgeable in dam design and analysis.

3. It should be ascertained whether the drainline valve reported

on the upstream end of the drainline is capable of operation., If {t
is determined whether the valve is operable, it should be operated

and lubricated on a regular basis. 1If it is determined that the valve
is not operable, it should be made operable or some other method

devised to drain the reservoir.

4. The condition of the pipe through the embankment should be
determined. Deteriorated portions of the pipe through the embankment
should be repaired or replaced. Erosion control ineasures should be
implemented at the outlet of the pipe to prevent erosion at the

outlet.

5. Groundwater and surface runoff near the right abutment should
be diverted away from the toe of the dam.

6. The top of dam should be filled to an elevation consistent
with the top of slope at the emergency spillway as a temporary wmeasure
until the owner determines what permanent modifications will be made.

7. A regularly scheduled operation and maintenance plan should
be prepared and implemented to insure the continued safe operation of
the structure. The operation and maintenance plan should include the
regular operation and lubrication of the drainline valve.

8. A warning system should be developed to warn the downstream
residents of imminent failure of the dam.

9. A safety inspection program should be implemented with
inspections at regular intervals by quealified personmel,

114
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

DERRY ROD AND GUN CLUB DAM
NDI. I.D. NO. PA 518
DER I.D. NO. 65143

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The National Dam Inspection Act, Public Law
92-367, authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a program of inspection of dams throughout the
United States.

b. Purpose. The purpose of the inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. The Derry Rod and Gun Club Dam is an
earthfill dam, 480 feet long and 24 feet high. The crest width of the
dam is 15 feet. The upstream slope of the dam is 4H:1V to 5H:1V, The
downstream slope of the dam is 3H:17. The crest and downstream slope
of the dam are grass covered.

The principal spillway for the gstr icture consists of an 8" to 10"
cast iron pipe riser. Inflow to the principal spillway is discharged
through a 12" diameter bituminous coated corrugated metal pipe. An
emergency spillway for the structure is located at the left abutment,
and consists of a trapezoidal shaped spillway with a concrete weir at
the crest. The crest width at the bottom of the trapezoidal channel
18 28 feet long. The sideslopes of the trapezoidal channel are
approximately lH:1V.

b. Location. The dam is located on Miller Run, which is a
tributary to the Loyalhanna Creek, approximately 2 miles south of the
Borough of Darry, Derry Township, Westmoreland County, Pennsylvania.
The Derry Rod and Gun Club Dam can be located on the Derry, U.S.G.S.
7.5 ainute guadrangle.

c. Size Classification. The Derry Rod and Gun Club Dam is a
small size dam (24 feet high, 54 acre—feet).

d. Hazard Classification. The Derry Rod and Gun Club Dam i3 a

high hazard dam. Downstream conditions indicate that the loss of more
than a few lives is probable should the structure fail. Approximately

five homes are located approximately 2 miles downstream of the dam.

1




The Kennawetal Dam is located 1 aile downstream of the dam. The
approximate elavation of tha homes located on reach cross-section

numbar 2 is elevation 1240.

e. Ownership. The Derry Rod and Gun Club Dam is ownad by The
Derry Rod and Cun Club., Correspondence should be addressed to:

The Derry Rod and Gun Club
Eust 2nd Streat

Derry, Pexnsylvania 15627
412/694-9960

f. Purpose of Dam. The dam was constructed for the purpose of
recreation.

g+ Dasign and Construction History. No information is available
regarding the design and construction of the structure. The dam was
built around 1952 by Graver Construction of Ligonier, Pennsylvania.
No design drawings were available for review, and no construction data

are known to exist.

h. Normal Operating Procedures. No operating procedures are
known to exist for this structure. It was reported by membars of the
Rod and Gun Club who accompanied the inspection team that the
drainline valve has oot been operated in several years.

1.3 Pertinent Data.

a. Drainage Area. 0.40 square mile

b. Discharge at Dam Site (cfs).

Maximum known flood at dam gite Unknown
Drainline capacity at normal pooi Unknown
Spillway capacity at top of dam 260

¢. Elevation (M.S.L.) (feet). — Field survey based on an assumed
pool elevation, 1925 interpolated from U.S5.G.S. quadrangle.

Top of dam - low point 1927.1
Top of dam - dasign height Unknown
Pool at time of inspection 1925.0
Spillway crest 1925.0
Maximum pool - design surcharge Unknown
Normal pool 1925.0
Upstream portal - 12" drainline Unknown
Downstream portal - 12" drainline 1905.0
Maximum tailwater Unknown
Toe of dam 1903.4
d. Reservoir (feet).
Length of maximum pool 1000
900

Length of normal pool
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Storage (acre-feat).

Normal pool (spillway crest)
Top of dam

Reservoir Surface (acres).

Top of dam
Normal pool
Spillway crest

Dam.

Type
Length (including spillway)
Height
Top width
Side slopes - upstream
- downstream
Zoning
Impervious core
Cutoff
Grout curtain

Reservoir Drain.

Type

Length

Closure

Access

Regulating facilities

41
54

Earthfill
480 faeet
24 feet
15 feet

4H: 1V to SH:1lV

3H: 1V
Unknown
Unknowti
Unknown
Unknown

12" diameter
bituminous coated
corrugated metal
oipe

100 feet

Valve on
upstream end

of pipe

Valve stem reported to
be on upstream slope
in reservoir. Unobserved

during inspection.

Valve stem
Unobserved during

inspection
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Spiliway.
Type

Length (bottom width)
Crest elevation
Upstream channel

Dowmstream channel

Trapezoidal
with concrete

ogee crest,

28 feet

1925

Lake
(unrestricted)

Miller Run

,
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SECTION 2
ENGINEERING DATA

2.1 Design. No information was available relative to the design of
the dam.

2.2 Construction. No informacion exists regarding the construction
of the dam. The dam was reportedly comstructed by the Graver
Construction Company of Ligonier.

2.3 Operation. No operations are conducted at the dam. No operating
records are maintained.

2.4 Evaluation.

a. Availability. No engineering data were available from the
PennDER, Bureau of Dams and Waterways Management. Two members of the
Derry Rod and Gun Club Dam accompanied the luspection team during the
inspection and were interviewed to obtain data regarding the opera-
tion and maintenance of the dam. The only information the represem
tatives of the club were able to give the inspection teazm was in
regards to the approximate date of construction (1952), and that the
principal spillway riser was approximately 8" to 10" in diameter.

b. Adequacy. This Phase I Report is based on the visual inspec-
tion, hydrologic and hydraulic analysis, and reports of past opera-
tional performance. Sufficient information exists to complete a Phase
I Report.
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SECTION J
V>5UAL INSPECTIC

3.1 Findiggl.

a. General. The onsite inipection o. Derry Rod and Gun Club Dam
was conducted by personne). of L. Robert Kimball and Associates, accom-
panied by two members of the Derry Rod and Gun Club, on March 26,
1981, and May 12, 1981. The inspection consisted of:

l. Visual inspecticn of the retaining structure, abutments and
toe.

2. Examination of the spillway facilities, exposed portion of
any outlet works and other appurtenant works.

3. Observations affecting the runoff potential of the drainage
basin.

4. Evaluation of the downstream area hazard potential.

b. Dam. The dam appears to be in fair condition. From a brief
survey coaducted during the inspection, it was noted that a low spot
exists on the crest of the dam approximately 300 feet right of the
spillway. No riprap was observed on the upstream slope of the dam.
The slopes and crest of the dam are grass covered. The upstream slope
of the dam was measured to be 4H:1V to 5H:1V, and the downstream slope
was measured to be 3H:1V., A wet area was observed on the downstream
slope of the dam, and the location of the wet area can be seen in
Appendix A, on page A~12. No flow was visible from the wet area. No
change was noted in the wet area during the second inspection from
that which existed during the earlier inspection.

Groundwater and surface runoff near the right abutment has caused
a small erosion gully to form near the downstruam toe of the dam.
Surface dralnage from this area ultimately discinarges into the
drainline discharge channel beyond the toe of the dam. The runoff has
the potential to enlarge the erosion gully and ultimately erode part
of the toe of the dam.

c. Appurtenant Structures. The spillway for the dam is located
at the left abutment of the structure. The gpillway is trapezoidel in
shape, with a concrete weir at the coantrol section of the structure.
The side slopes of the discharge channel in the area of the comtrol
section were estimated to be 1H:1V. The emergency spillway extends
around the junction of the left abutment and the flow is discharged
tnto the natural stream below the dam. No obstructions were visible
in the spillway approach or discharge channel during either the March
26 or May 12, 1981 inspections.

The intake for the principal spillway was barely visible during
the inspection. It was noted during the March 26, 1981 inspection
that the intake was surging due to the reservoir pool elevation at the
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time of inspection. During both inspection dates, it was observed
that flow was d scharging from the principal spillway, The discharge
pipe for the principal spillway and drainline consists of a 12" bitu-
minous coated corrugated metal pipe. The pipe outlet is in a
deteriorating condition. A major portion of the pipe at the outlet
has rusted away, and flow discharges from the entire length of the
exposed portion of the pipe. Discharges from the principal sjillway
and the surface runoff from the right abutment combine and fiow in a
strean channel. which ultimately converges with the spillway discharge
channel into Miller Rua. It was reported by members of the Derry Rod
and Gun Club that a drainline valve exists at the upstrsam entrance
to the principal spillway and discharge drainline. The valve is
reportedly operated by & valve stem on the upstream slope in the
reservoir area. The valve stem was not observed during the
inspection. It was also reported by members of tne club that the
valve has not been coperated in several years.

d. Reservoir Area. The watershed is covered almost entir=zly
with open fields. A small wooded area does exist at the headwaters of
the watershed. The reservoir slopes are gentle to moderate and do not
appear to be susceptible to landslides which would affect the storage
volume of the reservuir or overtopping of the dam by 4laplacing water.

e. Downstream Channel. The downstream channel of the Derry Rod
and Gun Club consists of Miller Run. A small unidentified dam exists
downstream of the Derry Rod and Gun Club Dam, and the Kennimetal
Reservoir (PA 482) is located approximately ! mile downstream of the
Derry Rod and Gun Club Dam. A Phase I inspection of the Kennametal
Dam was completed by Ackenheil and Associates of Pittsburgh,
Pennsylvania, around April, 1980. Five homes are located approximately
! mile downstream of the Kennametal Dam, and two miles downstreem of
the Derry Rod and Gun Club Dam. The population of the five homes is
estimated at 20 people.

3.2 Evaluation. In general, the dam appears to be in fair ccndition.
Maintenance of the dam and operating facilities is considered poor.

It was reported by members of the Derry Rod and Gun Club that the
drainline has not been operated in several years. The control facili-
ties for the drainline were not observed during the inspection.

The wet area on the downstream slope of the dam should be moni-
tored and if seepage becomes exzcessive in the area, its effects on the
stability of the structure should be ascertained.

The principal spillway and drainline discharge pipe was visibly
deteriorated along the visible portion of the exposed pipe. The comr
dition of the pipe through the embankment is unknown and should be
investigated, and the deteriorated portions of the pipe replaced. The
area around the outlet for the drainline should be protected with
riprap to prevent erosion at the outlet.
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SECTION 4
OPERATIONAL PROCEDUNES

4.1 Procedures. The reservoir is maintained at the principal
spillway crext during normal inflow to the reservoir. Excessive
inflow to the reservoir is discharged through the emergency spillway
at the left abutment. No operational procedures are conducted at the
dan. It was reported that the drainline valve hus not been operated
in several vears.

4.2 Mai.tenance of the Dam. No planned meintenance schedule exists
for the dam. Maintenance of the dam is performed on an unscheduled,
as—needed basis by club members. Maintenance includes mowing grass on
the crest and slopes.

4.3 Maintensnce of Operating Facilities. No maintenance of operating
facilities is conducted at the dam.

4.4 Warning System in Effect. There is no warning system in effect
to warn downstrean residents of large spillway diacharges or iaminent
failure of the dam.

4.5 Evaluation. Maintenance of the dam is considered falr, and main-
tenance of the operating facilities is cousidered poor. The drainiine
valve reportedly has not been operated in several years. The lack of
saintensnce of the operating facilities has allowed the deterioration
of the principal spillway discharge line to deteriorate extensively at
the outlet. The exmergency spillway appears to be in fair condition.

An emergency action plan should be available for every dam in the
high and significant hazard category. Such plans should outline
actions to be taken by the operator to minimize downstream effects of
an emergency, and should include an effective warning system. No
emergency action plan has been developed, and the owner should develop
such an action plan.
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SECTION 5
HT2) ULICS ANM HYDROLNTY
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5.1 Evaluation of Features.

a. Design Data. No design data relative to the hydraulic and
hydrologic design of the dam were availabla for review.

b. Experience Data. No rainfall, runoff or reservoir level data
vere available. The principal and emergency spillway has reportedly
functioned adequately in the past.

¢. Visual Observations. The principal spiliway reportedly con
sists of an 8" to 10" diameter riser pipe. The entrance to the prin
cipal spillway is unprotected and was disregarded during the hydraulic
and hydrolop 'c analysis.

The emergency spillway appeared to be in fair condition. No
obstructions were observed at the entrance to the spillway or in the
spillwvay discharge channel. The emergency spillway was observed to be
trapezoidal in shape, with a concrete weir at the control. The
emergency spillway was considered as providing the only discharge
during periods of excessive inflow to the reservoir.

The low spot on the embankment crest was observed to be near mid
emabankment. The low spot was counsidered to be the top of dam eleva-
tion in the hydraulic and hydrologic analysis.

d. Overtopping Potential. Overtopping potential was investi-
gated through the developaent of the probable maximum flood (PMF) for
the watershed and the subsequent routing of the PMF and fractions of
the PMF through the reservoir and spillway.

The Corps of Engineers, Baltimore District, has directed that the
HEC-1 Dam Safety Version systemized computer program be utilized. The
program was prepared by the Hydrologic Engineering Center (HEC), U.S.
Army Corps of Engineers, Davis, California, July 1978. The major
methodologies or key input data for this program are discussed briefly
in Appendix D.

5.2 Evaluation Assumptions. To enable completion of the hydraulic
and hydrologic analysis for this structure, it was necessary to make
the following assumptions.

1. The emergency spillway crest elevation was assumed to be at
elevation 1925.0.

2. The pool elevation in the reservoir prior to the storm was
considered to be at the spillway crest elevation.
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3. The t~n of dam was considered to be the low spot elevation on
the crest, 1927.1.

4. The emergency spillway was considered as exhibiting the prop-
erties of a trapezoidal channel.

5. The principal spillway was not considered during the
analysis,

6. The Kennametal Dam located downstream of the Derry Rod and
Gun Club Dam was assumed to fail during the breach analysis for the
Derry Rod and Gun Club Dam. The failure conditions utilized for the
Kennametal Dam were consistent with data provided in the Phase I dam
report for the Kennametal Dam,

5.3 Summary of Overtopping Analysis. Complete summary sheets for the
computer output dare presented in Appendix D.

Peak inflow (PMF) 1480 cfs
Peak inflow (1/2 PMF) 740 cfs
Spillway capacity 260 cfs

a. Spillway Adequacy Rating. The Spillway Design Flood (SDF)
is based on the hazard and size classification of the dam. The recom-
mended spillway design flood for a dam of this size and hazard classi-
fication is in the range of 1/2 PMF to PMF.

No definitive criteria exists to assist the evaluating engineer
in selecting a SDF within the given range. The current practice
adopted by the Baltimore District Corpsof Engineers relates the

selection of a Spillway Design Flood to the size and storage potential
of the dam.

The Baltimore District Corpsof Engineers has determined that the
SDF be selected at the lesser value (1/2 PMF) of the 1/2 PMF to PMF
range for high hazard dams which barely meet the minimum storage or

height criteria (size classification), and which are located in rural
areas.

Since the Derry Rod and Gun Club Dam just meets the minimum size
criteria; and since the dam is located in a rural area suggesting only
appreciable econcmic loss; compliance with current practice of the
Baltimore District Corpsof Engineers laads to the selection of the 1/2
PMF as the Spillway Design Flood (SDF).

Based on the following definition provided by the Corps of

Engineers, the spillway is rated as inadequate as a result of our
hydrologic analysis.

Inadequate - All high hazard dams which do not pass the
Spillway Design Flood (1/2 PMF), and where the downstream routing
of the flood wave does not significantly increase the downstream

hazard potential from that which existed just prior to fallure
of the dam,

10
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The spillway aund ° gervoir are capable of controlling spproxisa—
ro'y 191 of the PM® « _hout overtopping the =mhsnkment.

5.4 Susmary of Dam srcach Analysis. As the subject dam cannot satis-
factorily pass 50X of the PMF (based or our analysis), it *as necessary
to perform the dam breach ana'ysis and downg:iresm vouting of the

flood wave. This analysis ~etermined the degree of increased flooding
due to dam failure. A poul elevation of 1927.7 (0.6 foot of over-

topping) was considered sufficient to cause failure of the dam due to
overtopping.

The flood wave was routed through the Kennsmetal Reservoir
located approximately | mile downstream of the Derry Rod and Gun Club
Dam, and wvas assumed to cause fazilure of the Kenemental Dam. The
flood wave from the Derry Rod and Gun Club Dam and Kennametal Dam
vas routed downstream. The failure criteria associated with the

Kennasetal Dam was consistent with information supplied as part of the
Phase I report foz the Kennametal Dam.

The results of the dam breach anslysis indicate that the
dowrstream potential for loss of life and property is not signifi-
cartly increased by dam failure, Therefore, the gpillwvay is rated as
ic Jequate, but not seriously inadequate. Details of the downstream
roiting of the flcod wave are included in Appendix D.

11
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SECTION &
STRUCTURAL STAEILLIY

6.1 BEvaluation of Structural Stability.

a. Viaual Observations. No major visidble deficiencies were
observed on the embankment which could be considered as having an
immediate effect on the stability of the structure. No major erosion
areas were observed on the rest or downstream slope of the dam. o
seepage was observed during the inspection, although a wet area was
observed on the downstream ‘lope of the dam. No visible flow was
discharging from the wet ares. during either the March 26, 1981 or May !

12, 1981 inspections.

Surface runoff was observed from the right abutment of the
structure, The source of flow was determined to be groundwater from
the right abutment. Flow from the area discharges through an erosion
channel near the right downstream toe of the dam. The flow ultimately
joins discharges from the principal spillway discharge pipe. 1t was
noted during the inspaction that the surface runoff should be diverted

away from the toe of the dam.

b. Design and Construction Data. No information regarding tne
design and construciion of the dam were available. It was reported
that the dam was constructed by the Graver Construction Company of
Ligonier, Pennsylvania. No stability analyses have been conducted.

c. Operating Records. No operating records exist for the dam.

d. Post Construction Ct 1ges. Yo post construction changes are
known to have occurred at the structure.

e. Evaluation. No obvious deficienclies were observed during the

inspection which were considered as having an immediate effect upon
the static stability of the structure. Therefore, the dam is assumed

to be safe for atatic loading conditions.

f. Seismic Stability. The dam is located in seismic zone l. No
seismic stability analyses have been performed. Normally, it can be
considered that if a dam in this zone 18 stable under static loading
conditions, it can be assumed safe for any expected earthquake
loading. The dam 1is assumed safe for expected earthquake loading.

12
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

AT i ey e
[

7.1 Dam Assessment.

a. Safety. The dam appears to be in fair condition and poorly
maintained. The condition of the spillway dischargc and reservoir
drainline is questionable. The exposed p.rtion of the pipe at the
outlet was visibly deteriorated.

o e o o

' No major erosion areas were cbserved on the crest or downstream

i slope of the dam. A wet area was observed on the downstream slope and
extended for almcst the entire length of the downstream slope bhetween
the spillway discharge pipe and the left abutment. The effect of the
wet area on the stability of the structure is unknown. No flow was
observed discharging from the area. The wet area should be monitored.
If the wet area increases in size or flow begins to discharge on the
area, an analysis of the affects of the wet area on the stabllity of
the dam should bLe completed. ;

n, T v

Erosion ¢xistr along the toe of the dam near the xight abutment
contact. Erosion 18 due to groundwater and surface runoff. The
runoff has the potential to erode the area adjacent to the toe of ' ne

dam.

T g

. The drainline pipe for the reservoir and principal spillway

( t discharge line is in a deteriorating condition. Discharges from the

‘ pipe were observed along the entire length of the exposed portion of
the pi)e. The conditicn of the line through the embankment is
questicnable, The condition of the pipe through the embankment should i
be ascertained. Deleriorated portions of the pipe through the embank-
ment should be repaired or replaced. The existence of cutoff collars
on the pipe is uninown.

O

o LR

The Derry Rod and Gun Club Dam is a high hazard-small size dam.
The recommended Spillway Lesign Flood (SDF) for a dam of this size and i
claggificacior is In the range of 1/2 PMF to PMF. Since the Derry Rod “
&nd Cun Club Dam just meets the minimum r£lze criteria and since the
dam is lccoied in a rural area ruggesting only appreciable economic
loss, compliance with current practice of the Baltimore District Corps
of Engineers leads to the selection of the 1/2 PMF as the Spillway
Design Flood (SDF)

The visual observatiors, review of available data, hydraulic and
hydrologic calculations, and past operational operational performance
indicate that the Derry Rod and Gun Club Dam 18 capable of controlling
approximately 192 of the PMF. The spillway is termed inadequate, but not
sericusiy inadequate.

b. Adeqacy of Information., Sufficient information is available

to complete a Phase I report.

13
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¢. Urgency. The recommendations suggested below should be
implemented immediately.

d. Necessity for Further Investigation. In order to accowmplish
some of tha roccamendations/remedial weasurss outlined below, furthar

investigations will be required.

7.2 Recommeandations/Remedial Measuras.

l. A detailed hydrologic and hydraulic analyeis should be con-
ducted by a registered professional enginear knowledegable in dam
design and construction to increase the spillway capacity.

2. The wat area on the downstream slope of the dam should be
monitored. If the wet area increases in size or flow is observed from
the wet area an analysis should be made as to the effect of the
seepage on the stability of the embankment. Seepage monitoring shouid
be conducted at the direction of a registered professional angineer
knowledgeable in dam design and analysis.

3. It should be ascertained whether the drainline valve re.orted
on the upstream and of the drainline is capable of operation. If it
is determined whether the valve is operable, it should be operated
and lubricated on a regular basis. If it is determined that the valve

is not operable, it should be made operable or some other method

devised to drain the reservoir.

4, The condition of the pipe through the embankment should be

determined. Deteriorated portions of the pipe through the embankment
should be repaired or replaced. Erosion control measures should be

implamented at the aoutlet of the pipe to prevent erosion at the
outlet.

5. Groundwater and surface runoff near the right abutment should
be diverted away from the toe of the dam.

6. The top of dam should be filled to an elevation cousistent

with the top of slope at the emergency spillway as a temporary measure
until the owner determines what permanent modifications will be made.

7. A regularly scheduled operation and maintenance plan should
be prepared and implemented to insure the continued safe operation of
the structure. The operation and maintenance plan should include the
regular operation and lubrication of the drainline valve.

8. A warning system should be developed to warn the downstream
residents of imminent failure of the dam.

9. A safety lnspection program should be implemented with
inspections at regular intervals by qualified personnel.

14
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APPENDIX B
CHECKLIST, ENGINEERING DATA, DESIGN, CONSTRUCTION, OPERATION, PHASE I
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DERRY ROD AND GUN CLUB DAM
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right

left
right

lefc.

right
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View of upstream slope, crest, and right
abutment.,

View of downstream slope. View towards left
abutment.

Principal spillway intake.

Emergency spillway approach, and control
section. View towards the reservoir.

Spillway discharge line. Note deterioration
of pipe.
Downstream exposure.
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APPENDIX D
HYDROLOGY AND HYDRAULICS
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodonlogy. The dam overtopping and breach analyses were
accoupiishad using the systemized computer program HEC-1 (Dam Safety
Investigation), September, 1978, prepared by the Hydrologic
Engine«ring Center, U.S. Army Corps of Engineers, Davis, California.
A brief description of the methodology used in the analysis is pre-
seunted balow.

l. Precipitation. The Probable Maximum Precipitation (PMP) is
derived and determined from regional charts prepared from past rain-
fall records including "Hydrometeorological Report No. 33" prepared by
the U.S. Weather Bureau.

The index rainfall may be reduced from 10 to 20Z depending on
watershed size by utilization of what is termed the HOP Brook ad just-
ment factor. Distribution of the total rainfall is made by the com
puter program using distribution methods develcped by the Corps.

2. Inflow Hydrograph. The hydrologic analysis used in develop-
ment of the overtopping potential is based on applying a hypothetica.
storm to a unit hydrograph to obtain the inflow hycdrograph for reser—
voir routing.

The unit hydrograph is developed using the Snyder method. This method
requires calculation of several key parameters. The following list
gives these parameters their definition and how they were obtained for
these analysis.

Parameter Definition Where Obtained
Ct Coefficient representing From Corps of
variations of watershed Engineers*
L Length of mair stream From U.5.G.S.
channel miles 7.5 minute
topgraphic
Lca Length on main stream From U.S.G.S.
to centroid of watersied 7.5 minute
topographic
Cp Peaking coefficient From Corps of
Engineers*
A Watershed size From U.S.G.S.
7.5 minute
topographic

*Developed by the Corps of Engineers on a regional basis for
Pennsylvania.

D-1
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3. Routing. Reservoir routing is accomplished by using Modified
Plus routing techniques where the flood hydrograph is routed through

* ‘ reservoir storage. Hydraulic capacities of the cutlet works,
splllways and the crest of the dam are used as outlet controls in the
routing.

The hydraulic capacity of the outlet works cax either be calculated
and input, or sufficient dimensions input, a'd the program will calcu-
late an elevation discharge relationship.

prmw

i)

Storage in the pool area is defined by an area - elevation rela-
tionship from which the computer calculates storage. Surface areas
are either planimetered from available mapping or U.S.G.S. 7.5 minute
series topographic maps or taken from reasonably accurate design data.

4. Dan Overtopping. Using given percentages of the PMF, tha com-
‘E puter program will calculate the percentage of the PMF, which can be
L controlled by the reservoir and spillway without the dam overtopping.

5. Dam Breach and Downstream Routing. The computer program is U]
: equipped to determine the increase in downstreaz flooding due to

1 failure of the dam caused by overtopping. This is accomplished by

f routing both the pre-failure peak flow and the peak flow through the
! breach (calculated by the cowputer with given input sassumptions) at a
: given point in time and determining the water depth in the downstream ]
channel. Channel cross-sections taken froam U.$.G.S. 7.5 minute ;
topographic msps were used in the downstream flood wave routing. Pre ]

and post failure water depths are calculated at locations where cross-
sections are input.
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HYDROLOGY AND HYDRAULICS ANALYSIS
DATA BASE

NAME OF DAM: Derry Rod and Gun Club Dam

PROBABLE MAXIMUM PRECIPITATION (PMP) = 24.0 inches

STATION 1 2 3

Derry Rod and
Station Description Gun Club Dam

o i AT ARG . et s

Drainage Area

(square miles) 0.40
Cumulative Drainage Area
(square miles) 0.40
{
Adjustment of PMF for
Drainage Area (X)(1) (Zone 7)
hours 102
12 hours 120
24 hours 130
48 hours 140
72 hours N/A
Snyder Hydrograph
Parane%grs 2
Zon
Cp 13) 0.45
ey (&) 5.9
L (miles) .
Lca (miles) (4) 3 0.2
tp = Ct(LxLca) 0-3 hrs. 0.97
Spillway Data
Crest Length (ft) 28 (bottom width)
Freeboard (ft) 2.1
Discharge Coefficient C'=0.95
Exponent N/A

(1)szromoteorological Report 33 (Figure 1), U.S. Weather Bureau
and U.S. Army Corps of Engineers, 1956.
(Z)Hydrological zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's coefficients (Cp and Cede
3)Snyder's Coefficients.
l‘)L-Length of longest water course from outlet to basin divide.
Lea=Length of water course from outlet to point opposite the
centroid of dralnage area.
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DRAINAGE AREA CHARACTERISTICS: .. 0:40 sq.mi. [open fields, modexate slopes]

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1925 [4] ac-ft]
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): _.__1927.10 [54 ac-ft]

ELEVATION MAXIMUM DESIGN POOL: Unkpown
ELEVATION TOP DAM: —__1927.1 [low apat]l
SPILLWAY CREST:

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

.
»

a. Elevation —1925.0 |
b. Type Trapszoidal sith concrete—Sedle .
¢. Width Bottom width.a 28 faet.
d. Length ~Not_applicable.
e. Location Spillover — _left—abutment—
£. Number and Type of Gates Jiong—
OUTLET WORKS:
a. Type 12" diameter bituminous coated corrugated metal pipe
’ Maximum section
b. Locatiom TREROWE
c. Eantrance inverts -1
d. Exit luverts = TZ dlameter bituminous coated
e. Emergency drawdown . facllities Sorrugated setal Fipe

HYDROMETEOROLOGICAL GAUGES:

a.
b.
c.

Type Nope
Location —Nons
Racords ~lona_

MAXTMUM NON-DAMAGING DISCHARGE: _Unknown

NOTE: All elevations are referenced to M.S.L.
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