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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 Department of ‘
the Army, 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 visual
obgservations and review of available data. Detailed investigations ]
and analyses involving topographic mapping, subsurface investigations, 1
material testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the inspection is
intended to identify any need for such studies which should be
performed by the owmer.

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. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability of the dam,
removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under
the normal operating enviromment of the structure.
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It is important to note that the condition of the dam depends on
numerous and constantly changing internal and external factors which
are evolutionary in nature. It would be incorrect to assume that i
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 ie 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
determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition and

the downstream damage potential,.
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The assessment of the conditions and recommendations was made by
the consulting engineer in accordance with generally and currently
accepted engineering principles and practices.
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Brookville Water Works Dam

STATE LOCATED: Pennsylvania

COUNTY LOCATED: Jefferson

STREAM: North Fork Creek, a Tributary of Red Bank Creek
SIZE CLASSIFICATION: Small

HAZARD CLASSIFICATION: Significant

OWNER: Borough of Brookville

DATE OF INSPECTION: April 24, 1980 and April 30, 1980

ASSESSMENT: Based on the evaluation of the existing conditions,
Brookville Water Works Dam was found to be in good condition
and sdequately maintained.

The flood discharge capacity of the dam was evaluated according to
the recommended procedure and was found to pass less than the
100-year flood without overtopping the embankment portion of the
dam. The recommended spillway capacity range ias between the 100-
year flood and 50 percent of the probable maximum flood (PMF).
Considering the low downstream damage potential, the lower limit of
the recommended spillway capacity range was considered to be applic-
able to this dam. Therefore, the flood discharge capacity is
classified to be inadequate. However, considering that the slopes
of the earth embankment are protected with riprap and the dam has a
concrete core wall, and further that the dam has withstood overtop-
pings in the past without breaching, overtopping of the earth
embankment during the passage of 100-year flood can be permitted.
Therefore, enlargement of the spillway is not considered to be
ju!tified . }\
/\\
The following recommendations should be implemented on a continuing
basis.

1. The toe of the spillway section should be
periodically inspected by divers or by
draining the tailwater pool to determine if
undercutting is occurring which might _
affect the stability of the spillway section.

2. Around-the=-clock surveillance should be
provided during unusually heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event
of emergencies.
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3. The dam and appurtenant structures should be
inspected regularly and a formal maintenance
manual should be developed for the continued
maintenance of the dam.
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Lawrence D, Andersen, P.E.
Vice President
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1.1 General

a. Authority. The inspection was performed pursuant to the
authority granted by The National Dam Inspection Act, Public Law

92-367, to the Secretary of the Army, through the Corps of Engineers,
to conduct inspections of dams throughout the United States.

b. Purpogse. The purpogse of this inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. Brookville Water Works Dam consists
of a 100-foot-wide concrete gravity overflow section flanked by an
earth embankment on the right side (looking downstream). The earth
embaniment portion is approximately 260 feet long with a maximum
height of 20 feet from the invert elevation of the outlet conduit.
The spillway section consists of an ogee-crested gravity section,
the top of which is 8 feet below the crest of the earth embankment.
The earth embankment portion has a crest width of 4 feet and side
slopes of about 2.0H to 1V on both the upstream and downstream
sides. The upstream and downstream sides of the earth embankment
are protected by hand-placed riprap and the crest is paved with
concrete.

The outlet facilities for the dam consist of a 6-foot concrete
conduit located at the right end of the spillway. The invert of
this conduit is located 20 feet below the top of the earth embank-
ment. Flow through the conduit is regulated by a sluice gate on the
upstream face of the dam. Other outlet facilities include a supply
water intake tower (pump station suction tower) located immediately
right of the outlet conduit in the upstream portion of the earth
embankment. The 6-foot-diameter outlet conduit constitutes the
emergency drawdown facilities for the reservoir.

b. Location. Brookville Water Works Dam is located on North
Fork Creek, a tributary of Red Bank Creek, approximately 1/2 mile
upstream from its confluence with Red Bank Creek in the Borough of

1
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Brookville, Jefferson County, Pennsylvania. Plate 1 illustrates
the location of the dam.

c. Size Classification. Small (based on 20~foot height and
270 acre-feet maximum storage capacity).

d. Hazard Classification. The dam is classified to be in the
significant hazard category. A park and picnic ground are located
immediately downstream from the dam. A residence belonging to the
borough water authority is also located in this area. Approximately
1/2 mile further downstream, North Fork Creek enters into a flood
control project along Red Bank Creek. It is estimated that in the
event of a failure of the dam under normal flow conditions, discharge
would essentially be contained within the streambed.

e. Ownership. Borough of Brookville (address: Mr. Robert J.
Mohney, Water Plant Director, 2 Jefferson Court, Brookville,
Pennsylvania 15825).

f. Purpose of Dam. Water supply.

g. Design and Construction History. The dam was designed by
Mr. Earl V. Guyther, a local civil engineer, and constructed by
Henyon and Heart Construction Company from Clearfield, Pennsylvania,
with completion in 1912.

h. Normal Operating Procedure. The reservoir is maintained
at or above the uncontrolled spillway elevation with inflow dis-
charging over the spillway.

1.3 Pertinent Data. Elevations referred to in this and subsequent
sections of the report were calculated based on approximate field
measurements assuming the spillway crest level (normal pool level)
to be at Elevation 1227, USGS datum, which was interpolated from the
USGS 7-1/2-~minute Brookville quadrangle map.

a. Drainage Area ‘ 96.3 square
miles

b. Discharge at Dam Site (cfs)

Maximum known flood at dam site 12,000 (July
17, 1912)
Outlet conduit at maximum pool 650
Gated spillway capacity at maximum pool Not applicable
Ungated spillway capacity at maximum pool 7550
Total discharge capacity at maximum pool 8200
2
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C.

Elevation (USGS Datum) (feet)

Top of dam

Maximum pool

Normal pool

Upstream invert outlet works
Downstream invert outlet works
Maximum tailwater

Toe of Dam

Reservoir Length (feet)

Normal pool level
Maximum pool level

Storage (acre-feet)

Normal pool level
Maximum pool level

Reservoir Surface (acres)

Normal pool level
Maximum pool level

Dam

Type
Length

Height
Top width
Side slopes

Zoning
Impervious core
Cutoff

Grout Curtain

1234.6
(measured
low spot);
1235 (as
degigned)
1235

1227
1215+
1215+¢
Unknown
1215+

800
1500+
(estimated)

50
270

18
50

Earth

260 feet
(length of
earth
embankment)
20 feet

4 feet
2,0H:1V
(both down-
stream and
upstream
faces)

No

Yes

Yes

No




h.

i.

Regulating Outlet
Type

Length
Closure

Access

Regulating facilities
Spillway

Type

Length

Crest elevation

Upstream channel
Downstream channel

72-inch con-
crete conduit
20+ feet
Upstreanm
sluice gate
From crest

of dam

Sluice gate

Ogee overflow

section

100 feet (per-
pendicular to

flow)

1227

Lake

Earth channel




SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. The available data consist of files

provided by the Commonwealth of Pennsylvania, Department of Environ-
mental Resources (PennDER), which contain a partial set of design
drawings, correspondence, and past inspection reports. The available
infornation also includes maintenance records of the dam maintained
by the owner and design drawings provided by the owner.

(1) Hydrology and Hydraulics. The available information
includes the design capacity of the spillway.

(2) Embankment. The available information consists of design
drawings and a description of the embankment included in the past
inspection reports.

(3) Appurtenant Structures. The available information
consists of drawings and description of the appurtenant structures
included in the previous inspection reports.

b. Design Features

(1) Embankment. Plate 2 illustrates the plan of the embank-
ment which 18 located on the right side of the spillway. No
drawings were available on the design of the embankment. A Common-
wealth report dated October 6, 1915, describes the embankment
as a homogeneous earth-fill with a central reinforced concrete core
wall. The concrete core wall is reported to have a top width of 9
inches, about one foot below the dam crest level. The sides of the
wall are battered 3/4 inch in one foot with reinforcing on both
faces. No information was found to indicate to what depth the core
wall was extended. Similarly, no information was found on the
details of the method of preparing the foundation or the method of
construction of the embankment. Presently, the crest of the dam is
protected by a concrete walkway and the upstream and downstream
slopes with hand-placed riprap. The riprap on the upstream face is
grouted.

(2) Appurtenant Structures. The details of the spillway
structures and the bypass conduit are illustrated in Plates 3 and 4.
Drawings show the spillway section to be 100 feet wide between
abutments. It has an ogee overflow section 8 feet below the top of
the embankment. The ogee overflow section, which is approximately
9.5 feet high above the original ground surface, was constructed




integrally with a 9-foot-wide flip bucket section along the down-

) stream toe of the ogee overflow section. The combined base width of
| the ogee overflow section and integral flip bucket is shown to

‘ be approximately 17 feet. The base was carried down from 4 to

7 feet below the natural ground surface and was keyed into the
foundation by three 2-foot-wide, l-foot-deep keys.

RN R S T TS SN 0T S SRR

The outlet facilities for the reservoir consist of a 6-foot-diameter
concrete conduit at the right end of the spillway. The invert of
the conduit is approximately 20 feet below the top of the embankment.
Flow through the outlet conduit is controlled by a sluice gate on
the upstream side of the dam. Other appurtenant facilities include
a supply water intake tower immediately to the right of the outlet
conduit.

c. Design Data

(1) Hydrology and Hydraulics. The available records indicate
the spillway capacity to be 8136 cfs based on an 8-foot head over
the crest of the spillway and a spillway coefficient of 3.6.

(2) Embankment. No design information is available for the
earth embankment section of the dam. A post-construction engineer-
ing study conducted to investigate the stability of the gravity
section reports the factor of safety against overturning under
maximum pool conditions to be 1.7 and foundation shear stresses to
be 6 psi.

—— - s—— -

(3) Appurtenant Structures. Other than the hydraulic and
stability calculations referred to above, no design data are avail-
able on the appurtenant structures.

2.2 Construction. Available records indicate that the dam was
constructed in accordance with the design drawings. However, no
other information is available on the details of the construction.

2.3 Operation. Formal operating records are maintained by the

' owner indicating major repairs and significant flows through the
Vo dam. According to the records, the earth embankment section of the
i dam was overtopped by approximately 18 inches during a flood on July
17, 1912. Although the spillway section incurred no visible damage,
the downstream side of the earth embankment suffered significant
erosion. The embankment portion was also overtopped during floods
in 1936 and 1964 with minor damage to the earth embankment.

2.4 Other Investigations. In 1915, a postengineering study was
conducted to investigate the stability of the spillway section
against overturning and sliding. The factor of safety against
overturning under maximum pool conditions is reported to be 1.7.

6




2.5 Evaluation

a. Availability. The available information was provided by
PennDER and the owmer.

b. Adequacy

(1) Hydrology and Hydraulics. Available information consists
of the design capacity of the spillway. This information is not
considered to be sufficient to assess the adequacy of the spillway.

(2) Embankment. No design data are available to assess the
structural design of the earth embankment. A post-construction
engineering analysis conducted to evaluate the stability of the
gravity overflow section was reviewed and it was found that the
analysis did not consider any uplift pressures at the base of the
overflow section. This finding raised concern as to the adequacy of
the stability calculations.

(3) Appurtenant Structures. Other than the stability analysis
referred to above, no design data are available to assess the
structural adequacy of the appurtenant structures.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Brookville Water Works
Dam consisted of:

1. Visual inspection of the embankment, abutments,
and embankment toe.

2. Visual examination of the spillway structures.
3. Evaluation of downstream area hazard potential.
Plate 5 illustrates some of the existing features of the dam.

b. Embankment. The embankment was found to be in good condi-
tion and is adequately maintained. No signs of distress were
observed.

The crest of the dam was surveyed relative to the spillway crest
elevation and it was found that the dam crest was essentially at the
design crest level with a minor low spot located at the right
abutment embankment interface. The dam crest profile is illus-
trated in Plate 6. The downstream and upstream slopes were surveyed
and were found to be reasonably within the design slope of 2H to 1lV.

c. Appurtenant Structures. The spillway structures could
only be inspected from each abutment because deep tail water pre-
cluded closer inspection. To the extent that can be determined from
the abutments, the spillway structures appear to be structurally in
good condition. The operating equipment for the bypass conduit and
supply lines was found to be adequately maintained and in good
condition.

d. Reservoir Area. The reservoir is situated in a narrow,
deep valley with adjacent ridges about 300 to 400 feet above the
lake level. No indications of landslide activity in the reservoir
area were observed. A review of the regional geology is included in
Appendix F.

f. Downstream Channel. Below the dam, North Fork Creek flows
south joining Red Bank Creek approximately 1/2 mile downstream from
the dam. A further description of the downstream conditions is
included in Section 1.2d.
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3.2 Evaluation. The overall condition of the dam is considered to
be good. Due to deep tailwater conditions, the spillway structures
could not be adequately inspected. It is therefore recommended that
the owner periodically draw down the tailwater pool and inspect the
downstream toe of the overflow section to determine if undercutting
of the spillway section is occurring. !
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SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal operating procedures for the
dam. As 1t presently exists, the reservoir is maintained at or
above the crest level of the uncontrolled spillway,

4.2 Maintenance of the Dam. The visual observations indicate that
the dam is adequately maintained. A maintenance and operating log
is maintained by the dam tender.

4.3 Maintenance of Operating Facilities. The operating facilities,
which consist of an outlet pipe, sluice gate, and supply line intake
valves, were found to be adequately maintained. The operation of
the outlet conduit sluice gate was not observed.

4.4 Warning System. No formal warning system exists for the dam.
Telephone communication facilities are available via the water
treatment plant located at the dam site.

4.5 Evaluation. The visual observations indicate that the dam is
adequately maintained. Periodic evaluation of the operational
condition of the outlet conduit sluice gate and inspection of the
toe of the spillway section is recommended.

10
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Brookville Water Works Dam has a watershed
area of 96.3 square miles and impounds a reservoir with a surface area
of 18.4 acres at normal pool level. The flood discharge facilities
consist of a 100-foot-wide ogee-crested overflow section. The
capacity of the spillway, based on the available 7.9 feet of free-
board to the top of dam, was determined to be 7543 cfs, as included
in the computer output in Appendix D.

b. Experience Data. As previously stated, Brookville Water
Works Dam is classified as a small dam in the significant hazard
category. Under the recommended criteria for evaluating spillway
discharge capacity, such impoundments are required to pass from the
100-year flood to one-half PMF. Considering the downstream hazard
potential, the lower limit of the recommended range is applicable to
this dam,

The PMF inflow hydrograph for the reservoir was determined utilizing
the Dam Safety Version of the HEC-1 computer program developed by
the Hydrologic Engineering Center of the U.S. Army, Corps of Engi-
neers. The data used for the computer analysis are presented in
Appendix D. The one-half PMF inflow hydrograph was found to have a
peak flow of 42,000 cfs. The 100-year flood, calculated according
to the recommended procedure, was found to have a peak flow of
11,000 cfs. Computer input and a summary of computer output for the
PMF analysis and the 100-year flood calculations are included in
Appendix D.

c. Visual Observations. No conditions were observed that
would indicate that the capacity of the spillway would be signifi-
cantly reduced in the event of a flood.

d. Overtopping Potential. Various percentages of the PMF
inflow hydrograph were routed through the reservoir, and it was
found that the spillway can pass about 10 percent of the PMF without
overtopping the embankment. This capacity corresponds to less than
the 100-year flood. Therefore, the capacity of the spillway is
classified to be inadequate. It is estimated that during the
passage of the 100-year flood, the earth embankment section would be
overtopped for a duration of about 6 to 8 hours with a maximum depth
of 1.5 feet. However, considering that the earth embankment has a
concrete core wall and the downsteam face has been provided with
riprap erosion protection, and that the dam withstood past overtop-
pings without breaching, overtopping of the earth embankment during

11




the passage of 100-year flood can be permitted. Therefore, enlarge-
ment of the spillway is not considered to be justified. It is
estimated that full flow through the spillway would cause the park
and picnic grounds immediately below the dam to be partially flooded.
With flow overtopping the earth embankment section, full inundation
of the picnic grounds can be expected.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, the dam was found
to be in good condition, revealing no signs of distress.

(2) Appurtenant Structures. Due to deep tailwater, the
spillway structures could only be inspected from the abutments. To
the extent that could be determined, the spillway structures appear
to be in good condition.

b. Design and Construction Data

(1) Embankment. The available information does not include
any quantitative data to aid in the assessment of the structural
stability of the earth embankment section. However, as noted above,
the earth embankment was found to be in good condition, revealing no
signs of distress. Therefore, based on visual observations, the
stability of the earth embankment section is considered to be
satisfactory. A preliminary analysis was conducted to determine the
stability of the gravity overflow section. The stability calcula-
tions for the spillway section are included in Appendix D. The
calculations indicate that under 100-year flood loading conditions,
the result would be within the middle one-third of the base and the
factor of safety against sliding would be 2.9. Further, considering
that the analysis was based on the minimum foundation embedment
length and that it was reported that the foundation embankment depth
ranged up to 7 feet, increasing the sliding resistance of the
spillwvay, the overall stability of the dam is considered to be
satisfactory.

(2) Appurtenant Structures. The appurtenant structures were
found to be in good condition,

c. Operating Records. Formal operating records are maintained
by the owner which indicate major repairs to the dam and large flows
through the spillway. According to the records, the largest flow at
the dam site occurred in 1912 yhen the earth embankment portion was
overtopped by approximately 18 inches. It is indicated that the
earth embankment section suffered significant damage, while no damage
was noted in the spillway section,

d. Post-Construction Changes. None reported.

13
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e. Seismic Stability. The dam is located in Seismic Zone 1,
and based on visual observations, the static stability of the

dam appears to be adequate. Therefore, based on the recommended
criteria for the evaluation of seismic stability of dams, the
structure is presumed to present no hazard as a result of earthquakes.

14
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that
Brookville Water Works Dam is in good condition and is adequately
maintained. The spillway capacity was evaluated according to the
recommended criteria and was found to be less than the recommended
spillway capacity of the 100-year flood. Therefore, the spillway is
classified as inadequate. However as previously discussed,
enlargement of the spillway is not considered to be required.

b. Adequacy of Information. Available information, in conjunc-
tion with visual observations and the previous experience of the
inspectors, is considered to be sufficient to make the following
recommendations.

c. Urgency. The following recommendations should be imple-
mented on a continuing basis.

d. Necessity for Additional Data. None required.

7.2 Recommendations/Remedial Measures. It is recommended that the
following recommendations be implemented on a continuing basis:

1. The toe of the spillway section should be
periodically inspected by divers or by
draining the tailwater pool to determine if
undercutting is occurring which might
affect the stability of the spillway section.

2. Around-the-clock surveillance should be
provided during unusually heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event
of emergencies.

3. The dam and appurtenant structures should be
inspected regularly and a formal maintenance
manual should be developed for the continued
maintenance of the dam.

15
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PHASE I
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CHECKLIST
ENGINEERING DATA
HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 97 square miles 1
ELEVATION, TOP OF NORMAL POOL AND STORAGE CAPACITY: 1227 (50 acre-feet)
ELEVATION, TOP OF FLOOD CONTROL POOL AND STORAGE CAPACITY: 1235 (270 acre-feet)
ELEVATION, MAXIMUM DESIGN POOL: _ 1234.6

ELEVATION, TOP OF DAM: 1234.6 (measured low spot); 1235 (as designed)

SPILLWAY:
a. Elevation 1227
b. Type Concrete ogee overflow section

c. Width 100 feet (perpendicular to flow)

d. Length Not applicable

e. Location Spillover Earth embankment section on right abutment

f. Number and Type of Gates None
OUTLET WORKS:

Type 72-inch concrete conduit

a.
' b. Location Right end of spillway

c. Entrance Inverts 1220

d. Exit Inverts 1220+

e. Emergency Drawdown Facilities 72-inch concrete conduit
HYDROMETEOROLOGICAL GAGES:

a. Type None
i b. Location None
c. Records None

MAXIMUM NONDAMAGING DISCHARGE: 8300+ cfs existing spillway capacity
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LIST OF PHOTOGRAPHS
BROOKVILLE WATER WORKS DAM
NDI I.D. PA-422
DER I.D. 33-2

i APRIL 24, 1980

‘ PHOTOGRAPH NO. DESCRIPTION
: 1 Dam crest (looking east).
2 Upstream face (looking east).
3 Spillway.
4 Intake tower and bypass conduit (at

right end of spillway looking down-
stream) .




LEGEND:

GROUTED RIPRAP

POOL LEVEL

INTAKE TOWER

BY PASS CONDUIT

\'PLUNGE POOL

ARRAARARARARARARARARARAARARA

—— L —— o E—

INDICATES DIRECTION IN
WHICH PHOTOGRAPH WAS
TAKEN.

- FLOW

BROOKVILLE WATER WORKS DAM
KEY PLAN OF PHOTOGRAPHS
FIELD INSPECTION DATE :APR 24,1980

DAITOLAONLA

]




Photograph No. 1

Dam crest (looking ecast).

Photograph No. 2

Upetream face {looking cast).




S FRWIRS ]

Photograph No. 3
Spillway.

Photograph No. &

intavy tewer and bvpass conduit (at right end
sol lvay looking downstream) .,
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HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE

NAME OF DAM: Brookville Water Works Dam
NDI I.D. PA-

)

PROBABLE MAXIMUM PRECIPITATION (PMp) - _ 23.3 INCHES /24 WOURS

STATION 1 2 3
Station Description Lake Dan
Drainage Area (square riles) 96.3 -
Cumulative Drainage Area
(square miles) 96.3 96.3
Adjustment of m(éyr (ZONE 2)
Dratinage Area (2)
6 Hours 116 -
12 Hours 126 -
24 Hours 141 -
48 Hours 151 -
72 Hours - -
Snyder Hydrograph
Parameters
Zone(a) 24 -
4
cprey ¥ 0.45/1.6 -
L (milel)(s) 22.0 -
Lea (nlln)(s) 10.3 -
0.3
tp - Ct(L Lca) (hours) 8.14 -
Spillway Data
Crest Length (ft) - 100
Freeboard (ft) - 7.6
Discharge Coefficient - 3.6(6)
Exponent - 1.5
[8}]

Hydrometeorological Report 33 (Figure 1}, U.S. Army, Corps of Engineers, 1956.

(z)}lxdroneleorologlcal Report 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

3)
Coefficients (C_ and C ).

w P t
Snyder's Coefficients.

(S)L = Length of longest water course fromw outlet to basin divide.

(G)Au\-ed based on field observations.

[ STORAGE VS. ELEVATION

L“ « Length of water course from outlet to point opposite the centroid of drainage area.

Hydrological zone defined by Corps of ingineers, Baltimore District, for determining Snyder's

AREA AVOLUME STORAGE
ELEVATION oM, FEET cresy V) (acre-reem) 9 (ACRE-FEET)
1227(3) " 18.4 502.5 0
1240 63.4 502.5
20 2102.8
1260 153.4 2605.3

“’Pllnlntered from USCS maps.

Dyvolume = aW/) (Ap + A, + /klAz).

Normal pool elevation.
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APPENDIX F

REGIONAL GEOLOGY
BROOKVILLE WATER WORKS DAM

Brookville Water Works Dam is located in the central area of the
Appalachian Plateau Province which is characterized by broad, nearly
level ridges and deep steep valleys. Strata in the vicinity of the
dam have been gently folded to form the Brookville Anticline which
trends to the northeast.

The dam lies near the contact of the Pottsville Series and Allegheny
Group, both of Pennsylvanian Age. Strata along the valley bottom
belong to the Pottsville which is primarily hard coarse-grained
sandstones and conglomerates with irregular shale beds. The
Allegheny lies above the Pottsville and occurs along the valley
slopes. This formation is comprised of shales, sandstones, and
several minable coals. The Vanport Limestone is contained in this
formation.

No underground coal mines are known to exist near the dam.




343--Al5

7%

DRAWING
NUMBER

CHECKED BY

ACS

12-29-79 | APPROVED BY

DRAWN

BY

Brookae Wafer Works Dam'!

\l e ¥
Resenvoi TMEK

,yuh“ N
\ “Pardus Falls

X
& ] ‘:tmen ~nl
Deemers

s \(7 dsr ads\) 7_‘, y

YAt

o 2 4 6 8

IO mites

_REFERENCE _

GEOLOGIC MAP OF PENNSYLVANIA PREPARED
8Y COMMONWEALTH OF PENNA DEPT OF INTERNAL
AFFAIRS ,DATED 1960,.SCALE {': 4 MILES

BROOKVILLE WATER WORKS,
REYNOLDSVILLE STORAGE AND
C LOVER DAMS

GEOLOGY MAP

DAIMTOILL/ONLA

I




—— e -

DRAWING
NUMBER

79-543-Al8

ACS ] CHECKED BY
12-31-79] APPROVED BY

DRAWN

BY

LEGEND:

| Pe Conemaugh Formation

Cyelic sequences of red and graw shales
— and mitatones with thin limestones and
coals, massive Maohoning Sandstone com-
monly present at base; Ames Limestone
present va mrddle of sections, Brush Creek
Limeatone tn lower part of section.

Pottaville Group

Loht gray 1o whit: coiar groerd sand.
onex awid conglomeratoawath neme ey
WAL il v eluddes Shovy o Mowntars
Sehuytho!l, and Tumbling Run Forma.
Hona

Allegheny Group

Cuctie aequences nf Sandainne, gha/s rme.
et ne and coni numrrous commercial
coals, comestones thichen westuard Van-
port Lemestore py doser paet af gection,
meludes  Freepori,  Ket?anwing, and
Vlarien Formatione

Clinton Group

Prediemuantiy  Roe Hill Furmaton -
Rediflish purp's fo grervish gray, thin to

medoum bedded. fosed co s shale vtk
@it /
e uh

oartaifie

crnidsfons (R e ket upunrd

wrth durk gray shiade thoehesters

Marine beds

vy o
A

ve Arown shalee grawwackes,
TChemtieng befa
wetrng Hud e

tresmrre Wk

o o
Arallves Jhoird and
Tuity Limesicrr 1f base

bhostdet vongiomerate and sondatore with
sovve shale anclades g the Appadduehrar
Platran Murgean. Shemange, Cuunhoga,
Pivecwag oreg, and Kwapp o Forni
tions aneludea pare of  COsreaps T o
ML Fuller v Potiry and Thioga connties

Oriskany Formation

White fo Bvonw o, fosne @+ cr grernea
pretly el o Faenlty lemer:iafe
frrertrie new wanidetane : -

Pocano Group
Proeminantiy grap, b, wesers cross.

e ek qren
werme cutevheddd L
Aeioge (Shrrersy

Tuscatara Yormaning

Whets 1. crap n (RN T TTI T r
fine gra-med  guaclytine rondatine can-
lemeras - tm par?

REFERENCE:

GEOLOGIC MAP OF PENNSYLVANIA PREPARED
BY COMMONWEALTH OF PENNA. DEPT. OF INTERNAL
AFFAIRS ,DATED 1960, SCALE 1"t 4 MILES

Marcellus Formation

Black, fizale, carbunneeons shale with
thick brown sandatone (Turhey Radgs) eu
pavis of central Pepnngleamn

Onondaga Formation
Groenish bue, thin bedded ahale and dar
blue (o black medium bedded limentone
with shale prodominant sn mont placea
includen Selinagrave Lomeatone and Nevd. '
more Shale 1w central Penoaplvamin and |
Buttermilk Falta Limeatone and Eropua {
|

Shale tn eantrrnmont [vanaylvania, an
iehiah Gap aren ancludes Palmerton
Sandstane and Bowmanatown (Chert

Wills Creek Formation

Gireenish gray, thin bedded, fiamis rhale
with lcal limestonr and sandstone zonen
confrntna red shale and sitatone tn the
lower part

Bloomsburg Formation

Red. thin and thick bedded shaie and mit-
1 atone with loeal units of randstone and

thin impure himestone, some green shale
in placea.

McKenzie Formation

Greenish grayv. thin beddrd ahate inter-
bedded with gray, thin bedded, fosmiltfer-
ous ltmentons shale predominant af the
bane: intraformational  breccia tn the
lower part. Absent 1n Harvizburg quad.
rangle nnd 1o the raet

e e p—— e e

i Keyser Formation
i Dark gray. highly foamliterous thiek bed-
ded, eryatalline to nodular fimestons,

prussca tnto Manlhius, Rondout, and Decker
Formationa v the cart,

Tonoloway Formation
Grav, Mghly lamimated, thin Sedded,

I argiflaceoun’  hmestone,  passes  ante
{ Roasardvile and Porona faland beds in
the eant

Catskill Formation

Chiefly ved tu drownish shales and rand
atonea includen graoy and greenigh annd-
sione tonguea named  Fik Mountain
Honewndalr, Shohoia. and Delaware River
n the rari

GEOLOGY MAP LEGEND

' DAPI"OL/ONIA







