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PREFACE

This report is prepared under guidance contained In the
Recommended Guidelines for Safety Inspection of Damz for Phase I
Investigations. Copies of these guidelines may be obtained from the
Office of the Chief of Engineers, Washington, D.C. 20314. The purpose of
a Phase I investigation is to expeditiously identi fy those dam' 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 investigations, testing and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify the need for more detailed 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. In cases where 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 certain
conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It Is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the darn 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 OProbable
Maximum Floodw for the region (greatest reasonably possible storm runoff),.
or fractions thereof. The spillway design flood provides a measure of
relative! spillway capacity and servres as an aid in determining the need
for movre detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potent'
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Mill Water Pond Dam
County Located: Berks County
State Located: Pennsylvania
Stream: Back Creek
Coordinates: Latitude 400 9.91

Longitude 750 52.6'
Date of Inspection: November 15, 1979

Mill Water Pond Dam is owned by the Bethlehem Mines
Corporation. The dam was originally built as an industrial
water supply dam for the Grace Mine. As the mine is no longer
in operation, water from the reservoir is no longer used.

The dam and its appurtenant facilities are consid-
ered to be in good condition. The dam is classified as a
('"Small'size structure with a 'Highl-hazard classification,
consistent with the dam's location immediately above an
occupied dwelling and above commercial buildings and other
residences farther downstream on Conestoga Creek.

In accordance with criteria established by Federal
(OCE) Guidelines, the spillway design flood for this 'Small'
size dam and ,"High"- hazard classification is one-half to the
full Probable Maximum Flood (PMF). As the dam height and
total capacity are near the lower limit of the size classifi-
cation, the selected spillway design flood is one-half the
PMF.

Mining of the deep iron ore body has caused
extensive subsidence. The mine waste rock is disposed of
downstream of the subsidence area. Therefore, currently, Mill
Water Pond intercepts surface runoff only from about 0.31
square mile immediately above 'the dam. Hydrologic and
hydraulic computations presented in Appendix D indicate the
maximum spillway capacity is greater than the peak PMF inflow
from the reduced watershed. Therefore, the s~illway system of
this structure is considered to be rAdequate . __-

It -is recommended that the following measures be
undertaken as soon as practical.

1. The brush on the upstream and downstream slopes of
the embankment should be cut on an annual basis.
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The two small pine trees noted on the downstream
embankment should be removed and the embankment
restored to its original condition.

2. The seepage noted downstream of the embankment
should be monitored at least visually on a regular
basis. Any significant increase in seepage amount
or development of turbidity should be evaluated by a
registered professional engineer experienced in the
design and construction of dams.

The following measure should be undertaken immediately.

3. The highway bridge over the spillway channel should
be inspected by a PennDOT engineer to assess the
need for repairs.

Because of the location of the dam above an occupied
residence, with the potential for loss of life in the event of
failure and excessive property damage farther downstream along
Conestoga Creek, a formal procedure of observation and warning
during periods of high precipitation should be developed and
implemented. This procedure should include a method of
warning downstream resi3ents and industries if high flows are
expected and provisions for evacuating these people in the
event of an emergency. In addition, an operation and
maintenance procedure shou so be developed to insure that
all pertinent items are.,, inspected on a regular basis
and maintained in the * -o's-1" condition.

Mary . B ck, P.E. %k - Date
Pennsylvania Registra
Woodward-Clyde Consulta -

oh H. Frederick, r. P. Date
r land Registrat 3 0

Woodward-Clyde Cons VS r -,.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

MILL WATER POND DAM
NATIONAL ID NO. PA 00703

DER NO. 6-442

SECTION 1
PROJECT INFORMATION

1.1 General.

a. 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.

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. Mill Water Pond Dam is a
zoned earth dam about 26 feet high and 440 feet long. The
select impervious fill central core has side slope., of lH:lV
and a top width of 15 feet. The downstream and upstream zones
are of run-of-bank fill with slopes of 2.5H:lV and 3H:lV,
respectively. The top width of the dam is 20 feet. Under the
upstream zone, the impervious fill material extends from the
core to the reservoir, with a thickness of four feet at the
core grading to two feet at the upstream toe. A one foot thick
blanket of impervious materials overlies the entire reservoir
floor. A three foot thick layer of dumped riprap choked with
crushed stone or gravel is placed over a one foot layer of
crushed stone or gravel on the upstream slope. The dam has no
cutoff trench or grout curtain under it. The right end of the
dam abuts to the shoulder of PA Route 10, and the south side of
the reservoir is also bounded by the highway. Adjacent to the
reservoir, the highway is on natural ground.

The spillway for the reservoir is located under the
highway about 500 feet west of the dam. The highway bridge
was built to accommodate discharge from the spillway. The
spillway is a 60 foot long concrete ogee weir at elevation
570. The weir crest is 49.5 feet from the upstream side of the
bridge. The chute under the bridge is 50 feet wide. The
spillway discharge channel was excavated through rock for a
distance of about 250 feet. Discharge from the channel then
flows through a channel excavated to the top of rock for a



distance of about 350 feet before joining the original water
course of Conestoga Creek.

The outlet works are located in the dam section and
consist of an intake tower, as shown on Photograph 4, and two
concrete encased conduits: a 20 inch water supply line and a
48 inch pond drain conduit. The 20 inch line goes to the
pumphouse located about 275 feet downstream of the dam
centerline. Water from Mill Water Pond Reservoir and the
downstream Clear Water Pond Reservoir is pumped uphill to an
ore processing plant. The upstream inverts of the 20 inch and
48 inch conduits are at elevation 550. Used rails form the
trashrack. There are three anti-seep collars within the
impervious core of the embankment, encompassing both conduits.
A foot bridge provides access to the top of the intake tower
from the dam breast.

b. Location. The dam is located across Back Creek, a
tributary of Conestoga Creek, in Caernarvon Township, Berks
County, Pennsylvania. The dam site is located approximately
0.87 mile northeast of the intersection of the Pennsylvania
Turnpike and PA Highway Route 10, and one mile northeast of
Morgantown, Pennsylvania. The dam site and reservoir are
located on the USG.S Quadrangle map entitled, "Morgantown,
Pennsylvania", at coordinates N 400 9.9t W 75 0 5 2. 6'. A
regional location plan of Mill Water Pond Dam and reservoir is
enclosed as Plate 1, Appendix E.

C. Size Classification. The dam is classified as a
"Small" size structure by virtue of its 26 foot height and
estimated total capacity of 210 acre-feet.

d. Hazard Classification. A "High" hazard classifica-
tion is assigned consistent with the dam's location immediate-
ly above an occupied dwelling and above commercial buildings
and other residences farther downstream on Conestoga Creek.

e. ownership. Mill Water Pond Dam is owned by the
Bethlehem Mines Corporation. All correspondence should be
addressed to Mr. Carl Taylor, Bethlehem Mines Corporation,
Martin Tower, 8th & Easton Avenues, Bethlehem, Pennsylvania
18016.

f. Purpose of Dam. The dam was originally built as an
industrial water supply dam for the Grace Mine. As the mine
is no longer in operation, water from the reservoir is no
longer used.

g. Design and Construction History. In May 1954,
application was made for permission to build a dam across Back
Creek. On June 1, 1954, the state submitted the "Report Upon
the Application" to build the dam. The design, prepared by
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Bethlehem Cornwall Corporation's Mining Engineering depart-
ment, was approved and a construction permit issued on June 9,
1954. Mill Water Pond Dam was constructed by Jack and Jim
Maser of Brownstown, Pennsylvania, in conjunction with Clear
Water Pond Darn, located about 600 feet east of Mill Water Pond
and shown on Plate 1, Appendix E. memoranda in the state
files indicate that the dam was well constructed. Water
started to flow over the spillway on December 21, 1954, and
the dam was considered complete on January 17, 1955, when the
operating platform and steel grating had been set in place and
painted.

In 1964, application was made to construct a 45 foot
high diversion dam intercepting runoff from the upper 1.3
square miles of the total 2.85 square mile watershed above
Mill Water Pond Dam. Located between the two dams is the iron
ore body. The iron was mined from the deep mine approximately
1,600 feet below the ground surface by the "block caving"
method, creating a large subsidence area. The purpose of the
upper mine was to prevent surface runoff from flowing into the
subsidence area and subsequently seeping into the deep mine.
The diversion dam, DER No. 6-458, was constructed in 1964 and
1965. A 16 inch siphon line supplied water from the diversion
dam to Mill Water Pond when required. In 1971, a diversion
ditch was designed and subsequently constructed (under permit)
to divert additional watershed runoff over the watershed
divide into Hay Creek. As a result of the surface subsidence
resulting from mining, and huge piles of cobber reject
downstream of the subsidence, the watershed area above Mill
Water Pond has been reduced to 0.31 square mile.

h. Normal Operating Procedures. As the mill at Grace
Mine has been shut down, water is no longer required for the
process. Discharge normally flows over the ogee weir under PA
Route 10 and down Conestoga Creek. The siphon line still
discharges water from the diversion dam to Mill water Pond at
least part of the time.

1.3 Pertinent Data.

The summary of pertinent data for Mill Water Pond
Dam is presented as follows.

a. Drainage Area (square miles) 0.31

b. Discharge at Dam Site (cfs)
Maximum Known Flood at Darn Site Unknown
At Top of Dam 2,600

3



C. Elevation (feet above MSL)
Top of Dam
Existing 576.0
Design 575. 0
Spillway Weir Crest 570.0
Water Supply Intake 550.0
Pond Drain Inlet 550.0
Downstream Toe 554.3
Spillway Chute Under Bridge 564.2±

d. Reservoir Length (feet)
Length at Normal Pool 1,700

e . Storage (acre-feet)
To Spillway Crest (normal pool) 133
To Top of Dam (design) 210

f. Reservoir Surface Area (acres)
Normal Pool 15.7

g. Embankment Data
Type Zoned earth
Volume 30,400 cubic yards
Length 440 feet
Maximum Height (above original
ground) 26 feet

Top Width 20 feet
Side Slopes
Upstream 3 H:lV
Downstream 2.5H:lV
Cutoff Relatively impervi-

ous zone extends un-
der upstream zone &
overlies entire res-
ervoir bottom

Grout Curtain None

h. Spillway
Type Ogee concrete weir
Length 60 feet
Weir Crest Elevation 570.0

i. Outlet Works
Type Concrete intake tow-

er w/ 2 sluice gates
Water Supply Intake Elevation 550.0
Pond Drain
Type 48" corrugated metal

pipe encased in con-
crete

Inlet Elevation 550.0
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. The data available for review are
contained in the Pennsylvania Department of Environmental
Resources (DER) files and consist of plans, photographs,
correspondence, inspection reports and memoranda. No engi-
neering analyses were located in DER files.

b. Design Features. The principal design features of
Mill Water Pond Dam are illustrated on plans and cross-
sections enclosed in Appendix E. Data for these sections were
obtained from plans located in DER files. A description of
the design features is also described in Section 1.2,
paragraph a, and pertinent data relative to the structure are
presented in Section 1.3.

2.2 Construction.

Beyond the memoranda in DEP files, there are no data
available concerning the construction history of this dam and
reservoir.

2.3 Operational Data.

There are no operational records maintained. There
are no minimum flow requirements downstream of this dam.

2.4 Evaluation.

a. Availability. Information presented herein was
obtained from the records located in DER files in Harrisburg,
Pennsylvania, and from conversations with the Owner's repre-
sentative.

b. Adequacy. The available data included in the state
files and supplemented by the visual inspection are considered
adequate to evaluate the engineering aspects of the dam and
appurtenant structures.

c. Validity. There is no reason to question the
validity of the available data.
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. Observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix A, and are summarized and evaluated in the
following subsections. In general, the appearance of the
facility indicates that the dam is in good condition. Plan
and cross-sections of the dam are presented in Appendix E.

b. Dam. During the visual inspection, there were no
indications of distortions in alignment or grade that would be
indicative of movement of the dam or the foundation. The
vertical alignment of the dam was checked and spot elevations
are shown on Plate 2, Appendix E. As shown in Photograph 9,
heavy brush and briars are growing along the waterline of the
embankment. Sumac is also growing along the waterline on the
side of the reservoir next to the road, but is not considered
detrimental as this is natural ground. The crest is protected
with grass which is mowed, and the downstream slope is brush
covered. There are two small trees starting to grow on the
downstream slope. At the toe of the slope some evergreen
trees are growing. The only seepage noted was at the junction
of the dam embankment and the highway embankment, as shown on
sheet 5a, Appendix A.

C. Appurtenant Structures.

1. Spillway. The concrete ogee weir appears to be
in good condition with some cracking. Photograph 10 shows a
surface irregularity of the crest of the weir. The same
irregularity shows up in a photograph included in DER files.
There are leachate deposits in horizontal cracks in the weir,
indicating seepage through the weir. Some erosion of the
concrete has taken place where the bottom of the weir meets
the channel pavement. No significant deterioration or
movement of the pavement or the channel sidewalls was noted.
The PA Route 10 bridge crossing the spillway chute was also
inspected. As shown on Photograph 13, rotation and separation
has occurred at each wing wall and bridge junction. Photo-
graph 12 shows a crack extending the full height of the right
retaining wall under the bridge. The crack is wider at the
top.

2. Outlet Works. The intake structure appears to
be in good condition. The hoist for the 20 inch sluice gate
operated easily. A handle was not available to operate the 48
inch pond drain gate. The stems on both gates appear dry and
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in need of lubrication. The 20 inch steel water supply pipe
is completely underground and goes directly to the downstream
pumphouse. The outlet of the pond drain is not constructed,
as shown on Plate 2. The pond drain conduit apparently flows
into a concrete box culvert, which bends to the right and
exits into a downstream channel. The outlet of the box
culvert is apparently 48 inches wide by 40 inches high and is
silted in to a depth of 26 inches. The channel immediately
downstream of the outlet is also silted in. About 15 feet
below the outlet, the silted channel converges with a paved
storm drain channel, which is not silted. Discharge from the
pond drain then would pass under Route 10, as shown on
Photograph 6.

d. Reservoir. The reservoir sides slopes are moiJerate
and well vegetated with grass adjacent to the reservoir.
Farther up the watershed, the ground is disturbed as a result
of mining. See Section 5 for a complete description of the
watershed. There is a large amount of sediment at the upper
end of the reservoir; however, this sediment has little or no
effect on flood water storage.

e. Downstream Channel. Immediately below the dam, the
paved pond drain channel passes under Route 10, Photograph 6,
and joins with the discharge from Clear Water Pond, also owned
by Bethlehem Mines and located on the opposite side of Route
10 from Mill Water Pond. As shown on Plate 1, Conestoga Creek
first flows west, then south.

Spillway discharge flows through the excavated
channel before joining Conestoga Creek about 600 feet down-
stream of the spillway weir. About 500 feet below the
confluence of the spillway discharge with Conestoga Creek,
Conestoga Creek flows through a light industrial area,
adjacent to the Morgantown Trailer Works. About 2,000 feet
below the spillway, Conestoga Creek passes under a highway and
adjacent to some homes.

In the event of failure of the dam itself, the
pumphouse about 275 feet downstream of the dam would be
damaged and an occupied home 400 feet below the dam would be
damaged, with the potential for loss of life. Thus, in the
event of failure, excessive property damage is likely and
possible loss of life, justifying a "High" hazard potential
classification.

7



3.2 Evaluation.

In summary, the visual survey of the dam and
appurtenant facilities disclosed no evidence of incipient
failure of the dam. The only items noted are of a routine
maintenance nature, including cutting of the brush on the
upstream and downstream slopes of the embankment, and monitor-
ing, at least visually, the seepage area noted at the right
abutment of the dam. The Route 10 highway bridge, while not
part of the dam itself, should be inspected by the Pennsylva-
nia Department of Transportation (PennDOT) engineers to assess
the need for repairs.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operation of the dam does not require a dam tender.
Under present conditions, with the mill closed, the water
supply gate is closed. Water normally discharges over the
spillway at elevation 570.

4.2 Maintenance of the Dam.

There are no written maintenance procedures for the
dam. In actual practice, Bethlehem Mines' engineering
department occasionally inspects the dam.

4.3 Maintenance of operating Facilities.

There are no written procedures for maintenance of
the operating facilities.

4.4 Warning Systems In Effect.

There are no written warning procedures in effect
for this dam. In the event of failure, property owned by
Bethlehem Mines Corporation would be subject to damage,
including an occupied residence about 400 feet downstream of
the dam.

4.5 Evaluation.

It is judged that the current operating procedure,
which does not require a dam tender, is a realistic means of
operating the relatively simple control facilities of Mill-
water Pond Dam. In conclusion, it is noted that formal
operational, maintenance and warning procedures should be
developed and implemented. These procedures should include an
inspection checklist, which would consist of a list of items
that should be checked during each inspection and repaired as
necessary to insure proper performance of the structure.
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The original design of this dam was
considered to be satifactory by the Commonwealth of Pennsyl-
vania.

The watershed has changed considerably since this
dam was designed and built. The original watershed area was
2.85 square miles. In 1964-1965, a diversion dam was designed
and built, intercepting runoff from the upper 1.3 square miles
of the watershed. The purpose of the diversion dam was to
prevent water from entering the deep mine located between the
diversion dam and Mill Water Pond. Mining of this deep ore
body was by the block caving method, causing considerable
subsidence _bove the ore body. As shown on Plate 1A, cobber
reject was disposed of downstream of the subsidence area. In
1971, a diversion ditch was designed and subsequently con-
structed, which intercepted some runoff from the northeastern
portion of the watershed and carried seepage and some runoff
from below the diversion dam over the watershed divide into
the Hay Creek Watershed to the north. Therefore, currently,
Mill Water Pond intercepts surface runoff only from about 0.31
square mile immediately above the dam. In the event of
failure of the diversion dam, water from the diversion dam
would enter and be retained within the subsidence area and
would not flow into Mill Water Pond. Thus, the existing
watershed is now about 0.3 mile wide and about 0.7 mile long,
with elevations ranging from 800 feet in the upper reaches to
about 570 at normal pool elevation.

in accordance with criteria established by Federal
(OCE) Guidelines, the spillway design flood for this "Small"
size dam and "High" hazard classification is one-half to the
full Probable Maximum Flood. As the dam height and total
capacity are near the lower limit of the size classification,
the selected spillway design flood is one-half the PMF.

b. Experience Data. Weekly records of reservoir levels
are maintained, but no rainfall records are kept within the
watershed. There were no estimates or records of previous
high water levels available.

C. Visual Observations. On the date of the inspection,
there were no conditions observed that might indicate a
possible reduction in spillway capacity during an extreme
event. Other observations regarding the condition of the
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downstream channel, spillway and reservoir are presented in
Appendix A and are discussed in greater detail in Section 3.

d. Overtopping Potential. The overtopping potential
of this dam was estimated using the kREC-1, Dam Safety Version,
computer program. A brief description of this program is
included in Appendix D.

Calculations (see Appendix D) for this investiga-
tion estimate the maximum spillway capacity to be about 2,600
cfs, which is greater than the full PMF peak inflow of 1,248
computed by the computer program for the existing watershed.
The capacity of the siphon is not considered significant
during an extreme event. The 0.5 PMF peak inflow for the
original watershed, before the diversion dam was built, is
estimated to be about 2,030 cfs. As the spillway capacity is
greater than the peak one-half PMF inflow for the present
watershed, no reservoir routing was necessary.

e. Spillway Adequacy. As the spillway can pass the
spillway design storm without overtopping the embankment, the
spillway is considered "Adequate".

f. Downstream Conditions. The downstream hazard cen-
ter with the possibility for loss of life is about 400 feet
downstream of the dam. A house owned by Bethlehem Mines
Corporation is occupied. In the event of sudden failure of
the dam, the limited size (about 16 feet wide by 7 feet high)
culvert under Route 10 would back up water to where the house
and the pump station are located. The flood wave would be
attenuated sharply by the culvert under Route 10 and a
downstream culvert under an unnamed road. The Morgantown
Trailer Works would be expected to suffer property damage, but
loss of life is not envisioned.



SECTION 6
STRUCTURAL STAB ILI TY

6.1 Evaluation of Structural Stability.

a. visual Observations. Visual observations detected
no evidence of existing or impending embankment instability.
Upstream and downstream slopes appear to be stable and in good
cond it ion.

Exposed portions of the concrete weir, channel floor
and walls were inspected and judged to be in good condition.
The highway bridge over the spillway channel was also
inspected. Movement was noted of all four wing walls and
cracks were noted on both abutment walls of the bridge. This
bridge should be inspected by PennDOT to assess the need for
repairs.

b. Design and Construction Data. Design and construc-
tion data were limited to the design drawings and memoranda in
the state files indicating that the dam was well constructed.
Based on that data and the visual inspection, it is qualita-
tively assessed that the stability of the dam is adequate.

C. Operating Records. There are no operational records
for this structure.

d. Post-Construction Changes. There are no reports nor
is there any evidence that any major modifications were made
to this dam. The only deviation noted from the design
drawings is the outlet of the pond drain conduit, as noted in
Section 3.1, subsection c, paragraph 2.

e. Seismic Stability. The dam is located in Seismic
Zone 1. Normally it is considered that if a dam in this zone
is stable under static loading conditions, it can be assumed
safe for any expected earthquake conditions. As the dam is
qualitatively assessed to be stable under static loading
conditions, it can reasonably be assumed to be stable under
seismic loading conditions.

12



SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. visual inspection indicates that the
dam, foundation and spillway structures of Mill Water Pond Dam
are in good condition.

In accordance with criteria established by Federal
(OCE) Guidelines, the spillway design flood for this "Small"
size dam and "High" hazard classification is one-half to the
full Probable Maximum Flood. As the dam height and total
capacity are near the lower limit of the size classification,
the selected spillway design flood is one-half the PMF.
Hydrologic and hydraulic computations presented in Appendix D
indicate the maximum spillway capacity is greater than the
peak PMF inflow from the reduced size watershed. Therefore,
the spillway system of this "High" hazard classification
structure is considered to be "Adequate".

b. Adequacy of Information. The combined visual
inspection, obvious performance history of the structure, and
simplified calculations presented in Appendix D were suffi-
ciently adequate to determine that no further investigations
are required for this structure.

C. Urgency. It is recommended that the measures
presented in Section 7.2 be implemented as specified.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
measures be undertaken as soon as practical.

1. The brush on the upstream and downstream slopes of
the embankment should be cut on an annual basis.
The two small pine trees noted on the downstream
embankment should be removed and the embankment
restored to its original condition.

2. The seepage noted downstream of the embankment
should be monitored at least visually on a regular
basis. Any significant increase in seepage amount
or development of turbidity should be evaluated by a
registered professional engineer experienced in the
design and construction of dams.
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The following measure should be undertaken immediately.

3. The highway bridge over the spillway channel should
be inspected by a PennDOT engineer to assess the
need for repairs.

b. operation and Maintenance Procedures. Because of
the location of the dam above an occupied residence, with the
potential for loss of life in the event of failure and
excessive property damage farther downstream along Conestoga
Creek, a formal procedure of observation and warning during
periods of high precipitation should be developed and imple-
mented. This procedure should include a method of warning
downstream residents and industries if high flows are expected
and provisions for evacuating these people in the event of an
emergency. In addition, an operation and maintenance proce-
dure should also be developed to insure that all pertinent
items are carefully inspected on a regular basis and main-
tained in the best possible condition.
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Sheet 1 of 7
MILL WATER DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: About 2/3 open land and 1/3 industrial.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 570.0 feet (133 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 575.0 feet (210 Acre-Feet).

ELEVATION MAXIMUM DESIGN POOL: 575.0 feet.

ELEVATION TOP DAM: 575.0 feet design, 576.0 feet existing.

SPILLWAY

a. Elevation 570.0 feet

b. Type Concrete ogee wier, channel

c. Width 60 feet.

d. Length About 92 feet.

e. Location Spillover 500 feet west of dan, see Plate 1, Appendix E.

f. Number and Type of Gates None

OUTLET WORKS:

a. Type Concrete intake tower.

b. Location Maximu= section of dan.

c. Entrance inverts 550 feet.

d. Exit inverts N/A, line goes directly to pump house.

e. Emergency draindown facilities 48 inch pond drain, entrance
invert at 550 feet.

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location N/A

c. Records N/A

MAXIMUM NON-DAMAGING DISCHARGE: Not determined

• i



MILL WATER DAM
HYDROLOGIC AND HYDRAULIC Sheet 2 of 7

BASE DATA

DRAINAGE AREA:(l) 0.31 square miZes.

PROBABLE MAXIMUM PRECIPITATION (PMP)
FOR 200SQ. MILES IN 24 HOURS:( 2) 22.2 inches.

ADJUSTMENT FACTORS FOR DRAINAGE AREA (%):(3)

Zone N/A

6 Hours 117%

12 Hours 127%

24 Hours 136%

48 Hours 143%

SNYDER HYDROGRAPH PARAMETERS: 
(4)

Zone 15C

Cp, Ct  0.82, 2.78

L(5 ) 0.66 miZe

Lca (6) 0.43 mile

tp=Ct (L'Lca)0 "3  1.90

SPILLWAY CAPACITY AT MAXIMUM
WATER LEVEL( 7) 2,600 cfe.

(1) Measured from USGS maps.
(2) Hydrometerological Report No. 40, Figure 2.
(3) Hydrometerological Report No. 40.
(4) Information received from Corps of Engineers, Baltimore District.
(5) Length of longest water course from outlet to basin divide, measured

from USGS maps.
(6) Length of water course from outlet to point opposite the centroid of

drainage area, (see Plate 1, Appendix E) measured from USGS maps.
(7) See Sheet 4 of this Appendix.



SHEET 3 OF 7

HEC-l, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package" (HEC-l),
developed by the Hydrologic Engineering Center, Corps of
Engineers, has been modified for use under the National Dam
Inspection Program. The "Flood Hydrograph Package (HEC-l),
Dam Safety Version", hereinafter referred to as, HEC-l, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC-l, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed.

Included in this Appendix are the HEC-I, Rev.
pertinent input values and a summary print-out tables.
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SITE GEOLOGY
MILLWATER DAM

Millwater Dam is located in the Triassic Lowlands
Section of the Piedmont Physiographic Province. As shown in
Plate F-i, the dam is situated in an area underlain by the

Stockton Formation and diabase of Triassic age. While no rock
exposures were observed during the field inspection, the

Stockton typically consists of arkosic sandstone and shale.
The diabase would characteristically be a dense, medium

grained intrusive rock.

Immediately south of the reservoir and Route 10, the
area is underlain predominantly by solution prone limestone

and dolomite formations. The dam is built in close proximity

to a previously established southeast flowing drainage. This
could in part explain the minor seepage encountered at the

right abutment.
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