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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office 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 dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

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 design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condi-
tion, and the downstream damage potential. | Access.onF
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Meadow Grounds Dam: NDI I.D. No. PA-00185

Owner: Pennsylvania Fish Commission

State Located: Pennsylvania (PennDER I.D. No. 29-32)
County Located: Fulton

Stream: Roaring Run

Inspection Date: 10 August 1979

Inspection Team: GAI Consultants, Inc.

570 Beatty Road
Monroeville, Pennsylvania 15145

/s

Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in
good condition.

The size classification of the facility is intermediate and
its hazard classification is considered to be high. 1In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility is the Probable Maximum
Flood (PMF). Results of the hydrologic and hydraulic anal-
ysis indicate the facility will pass and/or store about 92
percent of the PMF prior to embankment overtopping. Conse-
quently, the spillway is assessed as being inadequate, but
not seriously inadegquate.

Deficiencies at the facility are confined to seepage along
the abutment-embankment contacts (particularly the left
abutment) and poorly drained conditions downstream of the
outlet conduit.K

It is recommende& that the owner:

a. Evaluate the outlet works channel and take neces-
sary remedial measures to provide unimpeded discharge
through the channel.

b. Accurately map the seepage locations at the embankment-
abutment contact and immediately downstream of the embankment
and design an effective drainage system to eliminate observed
ponding and swamp-like conditions.

ii
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G Assess the seepage, particularly at the embankment-
abutment contact, during all future inspections to determine
if it is encroaching onto the embankment, and if so, take
further appropriate remedial measures.

d. Reevaluate and revise the present standard flood
emergency procedures in accordance with, but not limited to,
the following items:

1, Include a definite procedure of notifying
downstream residents of a possible emergency.

2. Provide for an alternate means of communica-
tion in the event telephone lines become inoperative.

3. Provide for around-the-clock surveillance of
the facility during periods of unusually heavy precipi-
tation.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
MEADOW GROUNDS DAM
NDI# PA-185, PENNDER# 29-32

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The 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.

1.1 Purpose.

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

1.2 Description of Project.

a. Dam and Appurtenances. Meadow Grounds Dam is a
zoned earth embankment approximately 39 feet high and 530
feet long (not including spillway). The facility is pro-
vided with a trapezoidal-shaped channel spillway having a
free overfall type weir. The spillway is cut through the
right abutment approximately 200 feet to the right of the
dam embankment (see Figure 3) and has a weir length of 67
feet. The outlet works consist of a 4-foot square (inside
dimension) box culvert that discharges at the downstream
embankment toe. Flow through the culvert is regulated via
stoplogs set within a concrete vertical riser positioned
along the upstream embankment face.

b. Location. Meadow Grounds Dam is located on Roar-
ing Run in Ayr Township, Fulton County, Pennsylvania, about
4 miles north of the village of Big Cove Tannery. The dam,
reservoir, and watershed are located within the Meadow
Grounds, Pennsylvania, 7.5 minute U.S.G.S. topographic
quadrangle. The coordinates of the dam are N39° 55' and
W78° 03' (see Appendix G).

Ce Size Classification. Intermediate (39 feet high;
4,670 acre-feet storage capacity at top of dam).
d. Hazard Classification. High (see Section 3.1l.e).
1
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Ey e. Ownership. Pennsylvania Fish Commission
45 P. O. Box 1673
Harrisburg, Pennsylvania 17120

£a Purpose. Public fishing.

i g. Historical Data. Meadow Grounds Dam was completed

§ in June 1964. Both the design and construction of the

i facility were undertaken by the Pennsylvania Fish Commission
(PFC). No major problems were reportedly encountered during
construction; however, upon reservoir filling, seepage began
emanating from the left abutment-embankment contact prompt-
ing the remedial extension of the toe drain. Other than the
seepage and minor displacement of spillway riprap the facility
has operated satisfactorily since completion.

1.3 Pertinent Data.

a. Drainage Area (square miles). 3.2.

b Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge
curves are not available.

Discharge Capacity of Spillway at Maximum Pool =
4510 cfs (see Appendix C, Sheet 9).

(=14 Elevation (feet above mean sea level). The fol-
lowing elevations were obtained from design drawings and
field measurements based on a bench mark located at the
right abutment with designated elevation 1502.0 feet.
[1995.3 msl = 55.0 relative datum on spillway crest].

Top of Dam 1501.3 (design)
1501.7 (field
measured low spot)

Maximum Design Pool Not Known

Maximum Pool of Record Not Known

Normal Pool 1495.3

Spillway Crest 1495.3 (55.0 relative
datum) .

Upstream Inlet Invert 1464.3

Downstream Outlet Invert 1463.1

Streambed at Dam Centerline 1464 (estimated)

Maximum Tailwater Not Known

de Reservoir Length (miles).

Top of Dam
Normal Pool

ol
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Storage (acre-feet).

Top of Dam
Normal Pool
Design Surcharge

Reservoir Surface (acres).

Top of Dam

Normal Pool
Maximum Design Pool
Dam.

Type

Length

Height

Top Width
Upstream Slope
Downstream Slope

Zoning

Cutoff

Grout Curtain

Diversion Canal and
Regulating Tunnels

4670
3130
Not Known

271
204
Not Known

Zoned Earth.
530 feet

39 feet (field
measured; crest to
invert of outlet
conduit).

16 feet
3H:1V
2-1/2H:1V

Embankment construc-
ted with four (4)
zones: Impervious
core; class "A" fill;
class "B" fill; per-
vious materials. See
notes on Figure 6 for
description of zone
materials.

Shallow cutoff trench
extending 2 feet into
impervious stratum
and backfilled with
impervious core mater-
ial as indicated on
Figure 6.

None indicated.

None.




& i. Spillway.
Type

Crest Elevation
Crest Length

Je Outlet Conduit.

- Type

Length

Closure and Regulating
Facilities

Access

BRSNS 2

Trapezoidal-shaped con-
crete lined channel cut
in rock with trapezoidal-
shaped free overfall weir
structure.

1495.3
67 feet

4-foot square rein-
forced concrete
box culvert.

2 b e X

202 feet (inlet to
outlet).

Flow through outlet
is controlled via
removable stop logs
set in grooves within
a reinforced concrete
control tower riser.

Control tower acces-
sible from embankment
crest.




SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No formal
design reports are available; however, design calculations,
construction drawings, specifications, and photographs are
available from PennDER and PFC files.

PFC files also contain the following reports:

i Engineering Feasibility Report, E. R. Miller,

1962.
2. Biological Evaluation, T. C. Simes, 1959.
3 Subsurface Exploration Report, P. J. Gardosik,
1959.
b. Design Features.
1. Embankment. The contract drawings and speci-

fications indicate the embankment is a zoned earth structure
39 feet high and 530 feet in length. The embankment is
constructed with an impervious core and shallow cutoff
trench comprised of selected impervious material. The im-
pervious core is contained by Class "A" £ill (see Note 2,
Figure 6) on the upstream side and Class "B" fill (desig-
nated as "sound material sufficiently pervious to drain the
embankment") on the downstream side. Contract drawings (see
Figure 6) also indicate a downstream "pervious material"
zone which is underlain by a toe drain. The dam is designed
with the slopes of 3H:1lV on the upstream side and 2-1/2H:1V
on the downstream side. The design crest width is 16 feet
and the upstream slope is protected by a 20-inch thick hand-
placed layer of stone riprap extending from 4 feet below
normal pool to the dam crest.

24 Appurtenant Structures.

a) Spillway. The spillway at Meadow

Grounds Dam is a trapezoidal-shaped concrete chute cut into
rock through a saddle about 200 feet to the right of the
right abutment (see Figure 3). The spillway is provided
with a free overfall trapezoidal-shaped weir, 67 feet in
length, discharging into a concrete lined spillway basin
approximately 40 feet in length (see Figure 8). The con-
crete wingwalls of the spillway extend 6 feet above the weir
level.




b) Outlet Works. The outlet works consist

of a reinforced concrete riser and a 4-foot square (inside
dimension) box culvert which discharges at the downstream
embankment toe (see Figure 7). Flow through the outlet is
controlled via removable stoplogs set in grooves within the
riser (see Photograph 10).

c. Specific Design Data and Criteria. Calculations
available from PFC files indicate the embankment and ap-
purtenances were designed in accordance with procedures and
guidelines contained in the "Design Of Small Dams" by the
U. S. Bureau of Reclamation and "Handbook of Hydraulics" by
King and Brater. The spillway was sized to meet the PennDER
"C" Curve requirements of 1100 csm for a 3.39 square mile
drainage area.

Available calculations deal primarily with hydraulic
and concrete design. No specific soils data, seepage or
stability calculations are available.

2.2 Construction Records.

Design drawings, contract specifications, construction
progress reports, and construction photographs are available
from PennDER and PFC files. No field testing records are
available.

2.3 Operational Records.

No records of the day-to-day operation of this facility
are maintained.

2.4 Other Investigations.

A brief letter in PennDER files indicates that a dye
study was performed shortly after seepage was noted upon
reservoir filling.

2.5 Evaluation.

Engineering data in the form of contract drawings,
specifications, miscellaneous calculations, and construction
photographs are available from PennDER and PFC files. The
data indicate the facility was designed and constructed in
accordance with accepted engineering criteria and are con-
sidered adequate to make a reasonable Phase I evaluation of
the facility.

[T




SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The overall appearance of the facility
suggests the dam and its appurtenances are currently in good
condition.

b. Embankment. Field observations indicate the em-
bankment is well maintained (see Photograph 2) and in good
condition. Significant seepage and swamp-like conditions
are evident, however, immediately downstream of the embank-
ment toe, particularly along the left abutment (see Photo-
graphs 3, 4, and 12). A remedial drainage trench was in-
stalled along the left abutment shortly after reservoir
filling, but is apparently ineffective. Apparent poor
drainage conditions (possibly from beaver dams along the
outlet discharge channel) have resulted in ponding and
difficult maintenance conditions.

No embankment distress or seepage through the embank-
ment face was observed.

c. Appurtenant Structures.

1. Spillway. Visual inspection revealed the
spillway to be in good condition (see Photographs 6 and 7).
No obstructions or concrete deterioration were observed.
The channel immediately downstream of the stilling basin is
adequately protected by hand-placed and/or dumped rock
riprap (see Photograph 8).

2o OQutlet Works. Visible portions of the outlet
works were found to be in good condition (see Photographs 9,
10, and 11). No concrete deterioration was noted on the
control riser or outlet endwall. The interior of the outlet
conduit was not inspected because of partial inundation and
noxious conditions attributed to the stagnant pool at the
outlet (see Photograph 11). The stoplogs were in place and
functioning as designed.

d. Reservoir Area. The general area surrounding
Meadow Grounds Lake is comprised of moderate to steep,
heavily forested slopes (see Photograph 1).

e. Downstream Channel. The channel downstream of ,
Meadow Grounds Lake to about one-half mile from the dam is *
relatively flat and heavily vegetated. 1In the next two |
miles, the valley becomes very steep and narrow. No dwel-
lings are located within the first 2-1/2 miles; however,

2




within the next mile to its confluence with Big Cove Creek,
four residential dwellings are located. At least three of
the dwellings are sufficiently close to the stream such

that they could possibly be affected by flows associated with
a failure of the dam (estimated population 9 to 12). Con-
sequently, the hazard classification of the facility is
considered to be high.

3.2 Evaluation.

The overall condition of the facility is considered to
be good. Considerable seepage and poorly drained areas were
Observed immediately downstream from the embankment toe. A
remedial drain has been installed; however, its effective-
ness appears inadequate. Drainage and seepage conditions
should be reevaluated and remedial measures implemented.

The observed conditions are not presently considered seri-
ous with respect to embankment stability.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

Meadow Grounds Dam is essentially a self-regulating
facility. Excess inflows are automatically discharged
through the spillway located at the right abutment. The
outlet conduit is generally used only for the purpose of
drawing down the reservoir with flow being manually con-
trolled via stoplogs set in grooves within the control tower
riser. The top stoplog is set 1/2-foot above normal pool
such that under high flows the outlet conduit begins to
discharge automatically.

The PFC is currently developing a formal "Operation and

Maintenance Manual" for Meadow Grounds Dam that will estab-
lish both routine and emergency operating procedures.

4.2 Maintenance of Dam.

Currently, maintenance of the dam is performed inform-
ally on an as-needed basis. The proposed "Operation and
Maintenance Manual” will establish formal procedures and
guidelines for all maintenance work. The manual will also
include a formal maintenance checklist covering the entire
facility.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

Emergency plans are currently being developed for all
PFC dams. A standard format is being incorporated into the
"Operation and Maintenance Manual." A review of the pro-
cedures indicates possible deficiencies in the plan which
include the lack of:

a. A definite procedure to notify downstream re-
sidents of a possible emergency situation.

- Provisions for an alternative means of communica-
tion in the event telephone lines become inoperative.




c, Provisions for around-the~clock surveillance of
the facility during periods of unusually heavy precipita-
tion.

4.5 Evaluation.

A formal manual establishing operation and maintenance
procedures is currently being developed (a preliminary draft
is available) by the PFC specifically for this facility.

The manual will also contain procedures for operation of the
facility during a flood emergency; however, consideration
should be given to modifying any emergency plan in accordance
with, but not limited to, the items listed in Section 4.4,
herein.




SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

Calculations contained in PFC files indicate that the
hydrologic and hydraulic design of Meadow Grounds Dam was
based on the Pennsylvania "C" Curve along with procedures
and guidelines contained in the texts, "Design of Small
Dams" by the U. S. Bureau of Reclamation, and "Handbook of
Hydraulics" by King and Brater.

The data indicates that the spillway design flow from
the "C" Curve is 1100 csm.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway
discharges are not available.

5.3 Visual Observations.

On the date of inspection, no conditions were observed
that would indicate the spillway and outlet system would not
perform satisfactorily during a flood event within the
limits of its design capacity.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U. S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix C.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
the procedures and guidelines contained in the National
Guidelines for Safety Inspection of Dams for Phase I Inves- |
tigations, the Spillway Design Flood (SDF) for Meadow Grounds
Dam is the Probable Maximum Flood (PMF). That is, based on
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the relative size (intermediate), and the hazard potential
(high) of the dam, the facility is required to have suffi-
cient spillway and storage capabilities to safely discharge
the PMF without embankment overtopping.

b. Results of Analysis. Meadow Grounds Dam was
evaluated under near normal operating conditions. That is,
the reservoir was initially at its normal pool or spillway
elevation of 1495.3 feet, with the spillway weir discharging
freely. However, the usually discharging outlet conduit was
assumed to be non-functional for the purpose of analysis.

In any event, the flow capacity of the outlet conduit is not
such that it would significantly increase the total discharge
capabilities of the facility. The spillway is a free over-
fall, concrete, trapezoidal-shaped weir that discharges into
an open channel. A backwater curve was computed using the
HEC-2 Computer Program to ascertain the effects of tailwater
on the spillway discharges. All pertinent engineering
calculations relative to the evaluation of this facility are
provided in Appendix C.

Overtopping analysis (using the Modified HEC-1 Computer
Program) indicated that the discharge/storage capacity of
Meadow Grounds Dam can accommodate only about 92 percent of
the PMF (SDF) prior to overtopping of the embankment (Ap-
pendix C, Summary Input/Output Sheets, Sheet E). The peak
PMF inflow of approximately 7150 cfs was greatly attenuated
by the discharge/storage capabilities of the dam and reservoir
such that the resulting peak PMF outflow was about 5090 cfs
(Summary Input/Output Sheets, Sheets D and E). Under the
PMF, the embankment will be overtopped for approximately 2.5
hours, with a maximum depth of inundation of about 0.3 feet
above the low top of dam elevation of 1501.7 feet (Summary
Input/Output Sheets, Sheet E).

5.6 Spillway Adegquacy.

Although Meadow Grounds Dam cannot accommodate its SDF
(the PMF), the possible downstream consequences of embankment
failure due to overtopping were not evaluated. Breaching
analysis of the dam was not performed in accordance with
ETL-1110-2-234, since the facility can safely pass a flood
of at least 1/2 PMF magnitude. Since Meadow Grounds Dam
cannot accommodate a PMF-size flood, its spillway is con-
sidered to be inadequate, but not seriously inadequate.

12




SECTION 6 !
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on observations made during the
visual inspection, the embankment is considered to be in
good condition. The facility is well maintained and no
evidence of sloughing, erosion or excessive settlement was
observed. Seepage and swamp-like conditions, however, exist
immediately downstream of the embankment toe, particularly
along the left abutment.

e e Mg A R A b AR AT 11 s

Seepage became apparent during reservoir filling and a
remedial drain was installed although its performance appears
questionable. The seepage is presently not considered a
threat to the structural stability of the embankment; never-
theless, the seepage and drainage conditions observed should
be evaluated and remedial measures taken to effectively
collect and discharge the resulting flow from the embankment
area. Seepage close to the embankment-abutment contact
should be specifically addressed in future inspections to
determine if it is encroaching onto the embankment. If so,
appropriate remedial measures should be undertaken.

b. Appurtenant Structures.

1. Spillway. The spillway appears to be struc-
turally well designed and currently in good condition. No
evidence of concrete deterioration was observed.

2% Outlet Works. Visible portions of the intake
tower and outlet conduit were found to be in good condition.
The outlet conduit was not entered due to partial inundation
and noxious conditions attributed to stagnant water ponded
at the outlet.

6.2 Design and Construction Techniques.

No formal design reports are available, however, calcula-
tions contained in PFC files indicate a majority of the
design was based on procedures and guidelines contained in the
reference "Design of Small Dams" by the U. S. Bureau of
Reclamation. Except for provisions to control seepage
through and around the abutments and provide efficient
downstream drainage, the facility appears adequately designed i
in accordance with accepted modern engineering practices. i}

It is noted also that compliance to contract specifi- }
cations (particularly embankment zoning) were largely based




on the judgement of the resident engineer and no laboratory 3
or field testing was apparently utilized. The procedure is i
questionable in that the effectiveness of the zoning can be
verified only after several years of embankment performance.

6.3 Past Performance.

According to Pennsylvania Fish Commission personnel,
the facility has operated virtually problem free with the
exception of the seepage as previously discussed.

6.4 Seismic Stability.

The dam is located within Seismic Zone No. 1 and is
thus subject to minor earthquake induced dynamic forces. It
is believed that the static stability of the structure is
sufficient to withstand such forces; however, no calcula-
tions and/or investigations were performed to confirm this
belief.

14
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Based on the visual inspection and hydrologic/
hydraulic analysis, the facility is considered to be in good
condition.

The size classification of the facility is intermediate
and its hazard classification is considered to be high. 1In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility is the Probable Maximum
Flood (PMF). Results of the hydrologic and hydraulic analy-
sis indicate the facility will pass and/or store about 92
percent of the PMF prior to embankment overtopping. Conse-
quently, the spillway is assessed as being inadequate, but
not seriously inadegquate.

Deficiencies noted by the inspection team were confined
to seepage along the abutment-embankment contact (particul-
arly along the left abutment) and poorly drained conditions
downstream of the outlet conduit.

b. Adequacy of Information. The available data are
considered sufficient to make a reasonable assessment of the
facility.

e Urgency. It is suggested that the recommendations
listed below be implemented as soon as possible.

d Necessity for Additional Investigations. No
additional investigations are currently deemed necessary.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Evaluate the outlet works channel and take necessary
remedial measures to provide unimpeded discharge through the
channel.

b. Accurately map the seepage locations at the
embankment-abutment contact and immediately downstream of
the embankment and design an effective drainage system to
eliminate observed ponding and swamp-like conditions.

8 Assess the seepage, particularly at the embankment-
abutment contact, during all future inspections to determine
if it is encroaching onto the embankment, and if so, take
further appropriate remedial measures.
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d. Reevaluate and revise the present standard flood
emergency procedures in accordance with, but not limited to,
the following items:

1. Include a definite procedure of notifying
downstream residents of a possible emergency.

2. Provide for an alternate means of communica-
tion in the event telephone lines become inoperative.

3. Provide for around-the-clock surveillance of
the facility during periods of unusually heavy precipation.
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CHECK LIST NDI ID #PA-00185
HYDROLOGIC AND HYDRAULIC PENN DER ID §29-32
ENGINEERING DATA PAGE 5 OF 5

SIZE OF DRAINAGE AREA: 3.2 square miles

ELEVATION TOP NORMAL PooL: 1495.3 STORAGE CAPACITY: 3130 acre-feet

ELEVATION TOP FLOOD CONTROL POOL: S5 STORAGE CAPACITY: -=

ELEVATION MAXIMUM DESIGN POOL: S STORAGE CAPACITY: -=

ELEVATION TOP DAM: 1501.7 STORAGE CAPACITY: 4670 acre-feet

SPILLWAY DATA

CREST ELEVATION: 1495.3 (Based on field measurements from
‘benchmark on right abutment, spike in tree)
Tyre: free overfall concrete, trapezoidal shaped weir

WIDTH: 67 feet

SPILLOVER LOCATION: cut in rock about 200 feet from right abutment

NUMBER AND TYPE OF GATES: none

QUTLET WORKS

TYPE: 4-foot square (I.D.) concrete conduit with control tower

riser.
LOCATION: near centerline of dam
ENTRANCE INVERTS: approximately 1464 feet
EXIT INVERTS: approximately 1463 feet

EMERGENCY DRAWDOWN FACILITIES: stoplogs in control tower

HYDROMETEQROLOGICAL GAGES

TYPE: none

LOCATION: Zo

RECORDS: =t

MAXIMUM NON-DAMAGING DISCHARGE: Not known
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PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences resulting
from assumed structural failures of the dam. Briefly, the
computational procedures typically used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

Cls Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results

provide the peak discharge(s), time(s) of the peak discharge(s),

and the maximum stage(s) of each routed hydrograph at the
downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

G Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.
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-~ THE SPIuwAY Ts A Feee OVERFALL | (DAckETE,
TRAPEZOIDAL-SHAPED WETIR StTevCtuiRE THAT DICHARGES

Toto AV OFPEN CHANNEL. FLow OveR THe WEIZ CAn
Re DerFtwmeEDd Bv:

3/2_

.5 TR (¢eF 5, 05 5.32)
WHERE Quw= DOTscH AeGE OVER WETR , Tw CFs
L= LENGTA CF Weik CREST = LTFT ;
R = HezcHT OF RESERNOTIR ABoVvE SPrLLwAy CLEST
EL 14953 Fr, Assumen Deszow Heas (Hy)
% .4 [T
C= DrscHALE CoEfFFrcTENT & 3.8 (ReF S tos-4
AAtED On WETZ GEomETRY )

— VIseARIE ALone THE ITOCLIVED WrooewALLs WTw £E
ASSUMED To Occur AT Tue Same VewecrTy A THE
DEsCHARGE OVER THe WEIR . THERE Forf WIANGWALL Fudw
Cany BE DEFTVED by THE GNTILVLITY LQuATION:

Clww — o AWW = (QW/AWB A ww (Rer & P

’

R

(7

n

WHERE Quww = DISCHARGE CVER "HE TACLIVES WTUGWA LLS

TAS CF-'S;

Tw = VElocriy OF WezR Drscuarce, Tn FPs

Aww T FLow A?EAS ABOVE TOCLTILES WIAGWALLS
Iv FTI/-, AnD

Ay = Frow A2EA Asove WeTIR, In Fr°.

= ArercAcy CHANNKEL: LesSES @ DEszar. Frew

ay ArPROXTIMATE Avcroact Capnnbl LEVGin =

(8%}
(92
L

\
APPLLALH CHpnnfL Wzeth = S fpr cEmrom wrate

-4

<

[
“
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RIGHTSIDE OF ArrroALH CHAMMEL VALLE: Feom AfocT

I3.3 T ABoveE THE CHAOREL @ THE WETR , To Adour Oer
@ THE APPLOACH ERTRANCE .

StoreE OF RIGHTSIDE =~ 28 ™ )y

LEFT STDE OF ArreoAchr CHANNEL VARTES FRom Agov T
9.2 FT ABONE THE CHANMEL @ Tue WETR , To Asocr
OFT @ THE ArPROACH ENTRAMCE . SLoPE OF LEFTSIOE 24 To | v

s (@ ReseevezR. EBL 150177 T (Low ToP OF DM\\
THE MAxXTmuUmM APPEUACH CHAMULEL DEPTH = FPrERay

DEPTH + HEAD OVER WETZR (REST = 25FT+ (. 4Fr
& 8.9 er ;

=> AVERAGE Arfronld CHAUNEL Fiow AQEA =~ A,

Aa = (57erx 8.8er)+ 2[4 (89Frx2)(8.571)]
Ac\ = (oé@ FTz

o INTTTAL Estomate COF DISCHARGE ¢
3
Bwg = (2.9) ((ﬂFT) (Q.“FT) e 4120

Ay & (Gdrr x 6Trr) & 429 pr?

»

Quw & (%0 e x 2 [ % (0arr2) (Lae

= %0 e

= Qura, = 4120 crs + T90 s = 43 1C cFs

. b P , s S
Q) ANERAGE AffRopct Cupumel UBLocrTy = ‘/Ac\

AC((Q FS

/
y s 2 “yror o
G /““'(‘ Fre @& {4 Pk
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2
=> AVERAGE APPROACH \ELoCTTY HEAD = h. & V= S

(-8
o (74 em) =
ha® /25 = 0.85 fr

AssumE TuAT THE APPROACH CHAMMNEL ENTRANCE
Loss = O.) he, (ReF 4, P63279) = 0.09 Fr1

2 !
o Y, ‘
d) AepeoacH CHAMMEL FRrcTTom Less = hy & [% Vel | x |,

WHeRE L= LENGTH OF AprecAlyd CHAMMEL & SO0t
( FzeLd MEA<CeED )/-

N = MAMNERGS PoOGH MESS (ofFFTCTERT
= 0.04 (ReFT, PG IZ ; ExcaVATED CHAMNNE
Cog2Le BotTom Amnnd CLEAL SIDES>'
HyprAuLTC RAdTog = FLow AREA/yermen peeTier
Flow Agea = Al ~ (LG FT2 , AVERAGE
RIGHT SIDEWALL PARTTAL PEETMETER
= 13.2fr | AVERAGE LEFT SIdEwALL
PARTIAL FPERTVMETER % (0.3 Fr, ToTaL
WETTED PERIMETER ~ Sler+ 122€7 4 0. 271

Ll ErR Zitn
® 80.5f¢r > Qh* e rr/a-s.’;‘rr 2 08S T

Ry

4 7) (o, 2
o he = (soey L 97 (‘M“/(:.dﬂ.)(azr.r)t"] = 0.09 er

-—

loTAL AfProAack CHANNEL Loss = O.0%rr L 0.1%F

= 0. 28r¢

o

= AcruAc EFFecTTVvE HEAy &~ G.4Fr - 0.2%pr
D

= e 12 eT
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~ Cleck PR SUBMERGENCE EFFECTS :

DIscrARGE wW/o SuamEesence = Q,, a (3.6)(&7Fr)(6.12Fr)1/L
= 395D crx
Quw ® L 32 (e xeizer)) » [2roizer) (Liner)]
700 CFs

’

== Qrorar = 385>5Us 4 T00CFS & 4550 cry

S TATLWATER. Ou THE SPTWWAY @ QR = 4550 crs
Is AePROXIMATELY @ EcC [497.8 (sueeTi0)

SINCE THE RESERVOTR LEVEL @ @ = 4550 cFs  Ts

APPROXTIMATELY @ Eu IS0/.7 => hy = I561.7-1497.8

= 3.9f7  (hy= DIFFEREUCE BeTweEew RESERVOTR. Awd
TATLWATER. LEVELS )

M. o S e

=>  CoRRECTToON To DrIscHARGE C(EFFTCIENT
2 0.99 (2 e ) 3 Assomrnt THAT THE Sosmessiv
RELATTIONSHIP FRR AN OGEE- SHAPED WETe Te
REPRESENTATIVE Pk THIS TAAPEZoTdAL- SHAPED
WETe (FeF 4, PG 382)

S Gy BN = 2N

= SPILLwAy CafacTT : @, *(390) (0161 ) (Gi2er)

wa G [ 35’0“3/(@7:7* &.Izrr)]* [(2*&,/2?7‘)‘(;41!&).3 D

-~

Qyarac ™ 381G wes & W0ers & 45(0 ¢rs
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TATLWATER. RATING COLRVE

Due To Thne HETIGHT OF THE SeruwAay CReLT ABovE
THE DISCHARGE CHAMNEL (OnLY ABuT S FT), AnD

To THE GRADIENT OF THE DISCHARGE CHF\/\)/UEL. (% 2.42),
A BAckwATER C(urve WAS (oMPOUTED To ASCERTATI THE
ErFFECTS OF TAILWATER ON SPTLLWAY DT<CHARGES . THE
BackwaTer CurvE WAs CALCOLATED VLA THE HE(L-2 WATER ,
SURFACLE feoFTLE CompPuTER FRoerAm™ HE(-Z ComruTES g'
RACKWATER By THE STAMDARD Step MEeTHOD (Rer 7,

PG 274- 250) BASED ON CHANNEL CRoSS- SECTTo TuFoRMAT ToA).
THE SPELiFIC CRoSS-SECTToA DATA USED Ts CGrveEyL Om
SHeeT /. THE CoMmPUT AT ToWS WERE INITIATED AT Aw

ArPaR ENT ConTROL SECTTON) , LoCaTED ABOVUT /7S FT DeownsTREAN
FeoM THE SPTLLwWAY, By THE AssumpTIon COF CRITICAL LEPTH.
CALCOGLATTonS ProcEEdED USsTREAM To SecTTom O.2 @

THE ToE OF THE STTLLTNG BASTLO, Ano THEM To SECTTOM 0.1

€ THE ToE OF THE WEIR, THE RATEOG TABLE BELow (RRESPSIODS

To THE HEC2 CcutPoT AR SECTIOM 0. :

ELEVAT Ton Q ELEVATTON a3y
(FT) (LFS) CFET) (CF3S)
1490.2. o [419.8 70600
1492.5 800 [S00.5 3000
[493.¢% {000 |s0/).2 9000
[43S. | 2200 /501.¢ 1 0000
[496.3 2000 1502.4 1160«
[497.3 4000 [S03. 12600
1448.2 | 50600 1503.7 12000
[499.0 | (00O

¥ MEC-2 WATEDZ SUREACE PPOFTLES (USES s MAN vAL ) , HvseauLte

ENGTOEERTNG Ce,wr_x, U.S. Army (Cirs OF EVGTULEZRS

PAVIS, CALLFoPNTA, \ oV, Je

/
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SPTLLWAN PATING CURVE

As THE NEAD A8ove THE WEIR RECOMES Smacl, THE
RowG-HMNESS OF THE CREST AVD THE CoTACT FPRESSLRE
BETWEEND) THE WATER AMD THE CREST ExeeT A LARGER
TOFLUENCE OL DIscHARGES. THAT Is, THE (- VALOES
DECREASE WITH DECREASTING HEAD. THE OPPOSITE TREUD
Occurs FoR HIGHER HEADS . THEREFORE, AssumE THAT
THE DISCHARGE (OFFFICTENT — HEAD RELATTOUSHTIP Fol
THE TRAPEZOIDAL - SHAPEDN WEIR CAN Bg RepPeEsevTED

By THAT FoR ANV OGEE- SHAPED WETR (KEF4, P: 3739, Fro 2%0). |

THE MaxTmum HeEAD PRIOR To OUERLTOPRPTAG OF THE
EMBAN KMENVT TIs AGouT 6.4 FT, WHICH IS AssomEd

To Be THE DESTow HEAD (Ho). THE DESTON DISCHARGE
CoerFICcTENT (&) WriL 8e Assumed Te EquaL 3.8
CSHEET G).

A DTsciARGES OVER THE WETZ ARE DerFroed By

THE Qu = CLH > RELATTOOSHIP , AND ALl DISCHARGES
OVER THE TOCLIMVED WINGWALLS ARE DEFTLLED By THE
Qww= (/A ) % Aww REIATDOVSHIP As GIVEL OMN

SKREET b. THE HEAD OveEr THE WEIR WriL A=
ADTUSTED T> AclounTt Fold APPROALH CHAMMUEL Lo<ifs
BY PRoPORTTOMNTMNG THE ComPuTEN Loss OF ©.2% FT

AT EL ISO1L.T FT. ALSO, SUBMERGEMCE EFFECTS Wzl
CE C(omSIDERED AccogdTioéE To THE TATLWATER RATTILG
TASLE On SHEET (0,

SPTLwAY RATTVG CuRVE Ts GIVEL ON SuEeis 12 Ans [o

T A=y e
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AT S I A

EMBAVKMENT RATING CURVE

- LenveTH OF EMBANKMENT SUBMERGED VS RESERVOTR
ELEVATIOA) (BASED On FTELD MEASUREMENTS ) :

RESER VOT R EMBANKMEVT
ELEVATION LENGTH
CeT) CeT)
I'501. 7 o
101.8 40
Iso1.9 220
1S02.D 500
1502.4 A fs)
15026 690
I1soz.7 700
1S03.0 | 710 BASED PARTTALLY On 204 To ) V
Ise4.0 | 730 SIDESLOPE OF LEFET AgoTMENT
[S05.0 750 AS MEASURED From FIGULE 2,
)506.0 270 AppeDIx F.

- AssumE THE EmaANEmEMNT AcTs Lrke A BeoAd- (RESTED
WETRZ WHEN OVERTOPPED w/ DrscHARGE DeEFTmED 8V

Q= ol S " ki CsneeT &)

LENGTH OF EMBANKMEVT qur\JDATED/ Ly £T ;
= DrscuARGE QOEFFTCIEVT o EMBALKMEUTS
= £ (ML weeee A= geeadTH OF (RFST &= [3FT)
And EEF 12, P46 ) ; AmD
M= AWEPAGE “Flow- Azed WEIeuTEDd ” HEAD Assve Tue
Low Tee CF Dam Eu 15017 fr . THE CRE:T
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MNEAR THE SPILLWAY , WHILE THE LEFT SIDE OF THE
TRIAMNGULAR EMBANKMENT PeorrigE COMTTALES
ALoNG THE LEFT ABUTMEUT To EL 1S06.0 AmD AsovE.
THE RIGHT SIOE Ts ABooT 2SO0 FT LownG, AnD WIiL
HAVE A TRTANGLLAR Flow ACEA RELow EL 1502.6,
AND A  TRAPEROTIDAL Frow AREA AB0VE. THE LEFT
SIDE Ts A8ouT 520 FT Lone Ad Wru Have A
TRIANGULAL Fuw AREA AT ALL ELEVATTIOMS .

EmBANKMEDT RATTRG (CuevE Ts GrTvew On SHEET 7.
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TOTAL EACILTITY RATING CLEVE

ToraL DTscHAeGE &

RESERNOTFR SPIuC.?vA*/ FMBA;%MEMT TOTAL
ELEVATTON Q K Q
(eT) ) CeFs) (ers)
1495.3 O = o)
1496.0 L0 id [LO
1447.0 430 = 430
1498.0 1520 v /020
1499.0 1760 fie 1760
[ 500.0 2650 B3 2650
/150(.0 3156 = 3730
1501.7 4500 o 4510
150/.8 * 44,50 @) 4650
1561.9 * 4780 20 4300
1502.0 4920 90 S010
1502, 4 ¥ §450 380 5425
1502, 6 * 5740 630 & 240
1502.77 | * 8840 790 6630
5020 6240 1340 7535
]sc4.0 7660 4160 11820
S0 5.0 9269 7750 (7010
150060 10820 [2250 23020

© Feom SHEeT |4
2 Frem SHEET |7

* STRATCHT= LTNE TUTEIPSLATIOA)

Engineers  Geologists ¢ Planners
Environmental Specialists

SPTULWAY R + EMBANKMELT Q

iSO SR S SN P o o e TR LN S T SR i N

i e BRGNS < o
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Geology

Meadow Grounds Dam is located in the Appalachian Mountain

Section of the Valley and Ridge Province of central Pennsyl-
vania. This section lies immediately east of the Allegheny
Front and is a region in sharp contrast with the plateaus
country west of the Front. The Appalachian Mountain Section
is composed of a broad band of long, narrow mountain ridges
and intermontane valleys which cross the state from the
south-central border nearly to the northeast corner. Intense
lateral compression from the southeast produced a series of
high amplitude anticlines and synclines whose axes generally
trend in a southwest-northeast direction. Folding was
followed by uplift and, subsequent erosion cut valleys in
the soft nonresistant beds and left the hard, resistant
strata as ridges.

Although no faulting occurs in the immediate vicinity
of the dam, the area east of the site including the eastern
edge of Blair County and much of Franklin County has more
large, mapped faults than in any other equivalent area in
the Valley and Ridge Province of Pennsylvania, Maryland,
West Virginia, and northern Virginia. Approximately 2 miles
east of the site is the southwest-northeast trending Little
Scrub Ridge fault zone. This major fault zone is primarily
a high-angle thrust fault exhibiting approximately 5,000 feet

of dip-slip movement along a strike length of 25 miles.

A maximum displacement of 3 miles along this fault 2zone




occurs several miles northeast of the site.2

The dam and reservoir are located on Roaring Run in
a high synclinal valley on Meadow Grounds Mountain. The
valley containing the reservoir is a structural basin formed
by the Timber Ridge Syncline, striking N15°E.

Roaring Run, which roughly follows the axis of the
Timber Ridge Syncline, joins Cove Creek approximately 3.5
miles downstream of the dam. Cove Creek is one of the
northernmost streams draining the Potomac watershed.

The dam is founded on alluvial silty clay and sand
overlying the soft red shale of the Mauch Chunk formation

of Mississippian age.

lLohman, Stanley W., "Ground Water in South Central Pennsyl-

vania," Pennsylvania Geologic Survey, Report No. W5,
Harrisburg, 1938.

2Pierce, Kenneth L., "Bedrock and Surficial Geology of the
McConnellsburg Quadrangle, Pennsylvania," Topographic and
Geologic Survey, Atlas 1090, Harrisburg, 1966.
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APPENDIX G

REGIONAL VICINITY AND WATERSHED BOUNDARY MAPS
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