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PREFACE

- This report has been prepared under guidanceAcontained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-

gations, Copiles of these guidelines may be obtained from the Office of
Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase I
investigation 1s to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspections:
Detailed -investigation, and analyses involving topographic mapping, . -
subsurface investigations, testing, and detailed computational evalu-
ations 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 1is 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 draiued 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 undexr the normal operat-
ing environment of the structure.

It is important to note that the condition of d'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 hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, 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 ald in determining the need
for more detailed hydrologic and hydraullc studiles, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL’ CONDITIONS
AND RECOMMENDATIONS

Name of Dam: MILLTOWN DAM

State & State No.: PENNSYLVANIA, 15-146

County: : CHESTER
Stream: . . EAST BRANCH CHESTER CREEK

Date of Inspection: APRIL 9, 1981

"Based on the visual inspection, past performance and the available
engineerlng data, the dam and its appurtenant structures appear to be in
poor condition. : :

In accordance with the Corps of Engineers' evaluation guidelines,
the size classification of this dam is small, and the hazard classifi-
cation 1s high. These classifications indicate that the Spillway Design
Flood (SDF) should be in the range of one-half the Probable Maximum

"Flood (PMF) to the full PMF. The recommended SDF for this structure is

one-half the PMF. The spillway capacity is adequate for passing only 18
percent of the PMF peak inflow without overtopping the dam. Hazard to
life is significantly increased downstream if the dam fails. -~The spill-

way,” therefore, is considered to be seriously inadequate, and the facility

is classified as unsafe, non-emergency. -
! I(( B R R ¢ 114 /
The followIﬁgqrecommendations arg;presented for immediate action by
the owner:

/1)  That, in lieu of improving the facilities, the embankment be
breached after obtaining a permit from the Bureau of Dam
Safety, Obstruction and Storm Water Management, Pennsylvania
Department of Environmental Resources;

/2) That a detailed hydrologic and hydraulic engineering analysis
be made by a professional engineer with experience in the

design and construction of dams to determine means for providing

adequate spillway capacity, DTS

/3) That the upstream and downstream slopes and the crest be

’ cleared of all trees, brush and debris under the supervision
of a professional engineer experienced in the desizn and
construction of dams. The embankment shall be provided with
an adequate protective cover and be maintained on a regular

basis. s
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MILLTOWN DAM  NDI NO. PA-00218 DER NO. 15-146

WEST CHESTER AREA MUNICIPAL AUTHORITY CHESTER COUNTY

4, That, after clearing, the right abutment be inspected for
signs of seepage, sloughs and other indications of instability.

5. That the crest of the left embankment be widened and raised.

6. That the eroded stone section of the spillway discharge channel
be filled with recks of appropriate size.

7. That the drawdown valve be ﬁgintained and operated on an
annual basis.

8. That a formal surveillance and downstream warning system be
. developed for use during periods of high or prolonged rainfall.

9. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

SUBMITTED BY: APPROVED BY:
BERGER ASSOCIATES, INC. James W. Peck
HARRISBURG, PENNSYLVANIA Colonel, Corps of Engineers

A ‘ Commander and District Engineer
DATE: July 31, 1981
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTTON PROGRAM

MILLTOWN DAM

NDI NO. PA-00218

DER NO. 15-146 -

SECTION 1 - PROJFCT 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 initiacre a
program of inspections of dams throughout the United States.

B. Purpose

The purpose of this inspection 1s to determine if the dam
constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

A, Description of Dam and Appurtenanccs

Note: Design drawings for this dam (Plate III, Appendix E)
indicate a spillway elevation of 104.0 (normal

It was estimated from the U.S.G.S. Quadrangle

sheet that the normal pool elevation 1s 345.0.

Elevation 345.0 was used as the elevation of the low

flow notch in the spillway for this reporc.

pool).

Milltown Dam is an earthfill structure with an embankment
length of 250 feet on the right of the spillway and 30 feet on the left
of the spillway. The maximum embankment height is about 20 feet. The
ogee spillway is located near the left abutment. Its crest is 69 feet
long at an elevation 5.5 feet be’ w the abutment walls.

The intake control structure is a wet well located on the
upstream side of the crest adjacent to the right spillway wall. Two
16-inch pipes discharge from the reservoir into the wet well. A l6-inch
pipe leading from the wet well is used as the supply line. A 16-inch
Y-section, with a control valve at the downstream toe, can be used for

drawdown.

B. Location:

East Goshen Township, Chester County
U.$.G.S. Quadrangle - West Chester, PA

Latitude
Appendix

36°-58.1', Longitude 75°-32.7'
E, Plates I & 11

"




C. Size Classification: Small: Height -~ 20 feet
Storage - 114 acre-feet

D. Hazard Classification: High {Refer to Section 3.1.E.)

E.  Ownership: West Chester Area Municipal Authority
' Mr., David M. Hughes, Manager
205 Lacey Street
West Chester, Pennsylvania 19380

F. Purpose: Water supply (abandoned)

G. Design and Construction History

The facilities were designed in 1921 by Franklin and Company,
Philadelphia. A permit for construction was issued on February 22,
1921, H.W. Fitezgerald, Binghamton, New York, the contractor, started
construction in the spring of 1923 and completed the facilities on
August 15, 1924.

H. Normal Operating Procedures

T..z dam and reservoir were constructed for use as a domestic
water supply. An abandoned filtration plant is located about 250 feet
downstream. Heavy siltation of the reservoir has occurred over the

years and the reservolr is no longer used for domestic water supply
storage.

1.3 PERTINENT DATA

A. Drainage Area (square miles)

From files: 6.6

Computed for this report: 6.3

Use: 6.3
B. Discharge at Dam Site (cubic feet per second)

See Appendix D for hydraulic calculations.

Maximum known flood (estimated from gage 633

records for East Branch Chester Creek)

Outlet works at pool Elev. 345 58

Outlet works at low pool Elev. 335 33

Spiliway capacity at pool Elev. 349.1 2063

(low point of dam)

-2-
- A mmn-nw - - e

¥ e g me s =

PR




{_.,,..,.,.. ok g U T T TR e g
B

{ c.
D.
E.
F.

o

g
|
]
%
i
H

Elevation (feet above mean sea level)

Top of dam (low point as surveyed) 349.1
Top of dam (design crest) 350.3
Spillway crest (low flow notch) 345.0
Upstream portal invert (approx.) 329.2
Downstream portal invert (approx.) 329
Streambed at downstream toe of dam 329
(estimate)

Reservolr (miles)

Length of normal pool (Elev. 345.0) 0.4

Length of maximum pool (Elev. 349.1) 0.7

Storage (acre-feet)

Spillway crest (Elev. 345.0) 18.5

Top of dam (Elev, 349.1) 114

Reservoir Surface (acres)

Spillway crest (Elev. 345.0) 9.2
Top of dam (Elev. 349.1) 43
Dan

Refer to Plates TII and IV in Appendix E for plan and section.

Type:
Length:
Height:
Top Width:

Side Slopes:

Earthfill.
280 feet not including the spillway.

20 feet.

Design - 8 feet; Survey - varies.

Design Surveyed
Upstream:
Below elev. 345 2.5H to 1V Unknown
Above elev. 345 2.0H to 1V 2.1H to 1V
Downstream: 2.0H to 1V 2.1H to 1V
-3
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H.

I,

J.

Zoning: Concrete core wall on centerline of the dam.

Cutoff: Trench excavated into rock for placing of
concrete core wall.

Grouting: None.

Qutlet Facilities

Type: 24" dianeter concrete outlet pipe, blowoff from
16~inch water supply line,

Inlet

Elevation: (Approx.) 329.2

Location: Right side of spillway.

Spillway

Type: Concrete ogee section with low flow notch,

Length

of Weir: 69 feet including 41 foot low flow notch.

Crest

Elevation: 345 (low flow notch); 345.5 (remainder).

Location: Left end of dam.

Regulating Outlets

See Section 1l.3.H. above.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The avallable engineering data for Milltown Dam are limited to a
set of three construction drawings. One drawing is a general plan of
the reservoir. The other two drawings have been reproduced in Appendix
E of this report. The files also contained a report prepared by the
Pennsylvania Department of Environmental Resources (PennDER) upon the
application for a permit. This report states that PennDER calculated
the capacity of the spillway at 2940 cfs and had reviewed the stability
of the spillway section. This review indicates that the resultant would
fall within the middle third of the base. Designer's calculation for
stability, seepage, and spillway capacity are not available.

2.2 CONSTRUCTION

The available construction data are limited to a copy of the con-
struction specifications, a progress report by PennDER dated July 17,
1923, and a few construction photographs. The report was based on a
field inspection of the foundation on July 16, 1923, and states that
excavation for the core wall had been completed. The trench was 15 feet
deep at the spillway section and had reached a very hard gneissie rock
with tight seams. The overburden consisted of large boulders and loose
seamy stone. No seepage was noticed on the upstream side of the excava-
tion. The concrete of the core wall was of good quality.

The construction specifications indicates that material with up to 3
inches of stone was to be placed on the upstream side of the core wall,
and that less impervious material was to be placed on the downstream
side. Fill, placed in layers of 6 to 12 inches, was to be compacted.

2.3 OPERATION

Formal records of operation are not maintained by the owner.
Maximum discharges over the spillway crest are unknown. The reservoir
is no longer used for water supply storage. All inflow above normal
pool is discharged over the spillway. The valves on the drawdown line
and supply lines have not been operated for many years. Inspection
reports by PennDER indicate that maintenance of the embankment has beeun
neglected.

2.4 EVALUATION
A.  Availability

The available engineering data are contained in the files of
PennDER, Harrisburg, Pennsylvania.

———
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L B. Adequacy

The available engineering and construction data, combined with

the field inspection, are considered to be adequate for making a reason-
able assessment cf the dam.

C. Operating Records

Operating records, including maximum pool levels, have not
been maintained,

D. Post Construction Changes

The visual inspection did not raveal thuat poat construction
changes were made at these facilities.

- . . S Vs e N T, T
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"SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS
A, General

The general appearance of Milltown Dam is poor, due to lack of
maintenance. Brush and trees are growing on the upstream and downstream
slopes (Photograph No. 4), and the immediate dcvnstream area has been
used as a dump area. The crest of the left section of the embankmert is
lcw and uarcow., There were no signs of seepage or slope stability
problems.

The visual inspertion check list and sketches of the general
plan and profile of the dam, as surveyed during the iuspection, are
presented in Appendix A of this report. Photographs of the facilities
taken during the inspection are reproduced in Appendix C. The inspectors
discussed the use and conditicn of the facilities with the manager of
the authority in his office.

B. Embankment

The embankment on the left side of the spillway has a low and
narrow crest (Photographs No. 1 and No. 6). Several large trees are
growing on both the upstr:em and downstream slopes. lie embankment to
the right of the spil’way has a poor appearance. The crest is below the
design elevation and has very little protective cover. The upstream
slope is covered with dumped rockwith a considerable growth of brush
near the normal flow line (Photograpli No. 3). The downstream slope has
very dense brush over most of its si.rface, which prevented close observa-
tion of the condition of this slop~. Rubbish and £fill have been dumped
on this slope. A steep, bace °~scpath is located adjacent to the spillway
on the downstream slope. A concrete slab has been placed on the crest
adjacent to the control structure (Photograph No. 5). A sewer line and
several man holes are located immediately downstream of the dam (Plate A-I).
Piles of rock, brush, tires, and other debris were dumped in this area.

c. Appurtenani. Structures

The ogee concrete spillway has a 41 foot wide low flow nocch
in its center. (See Photographe No. 7, 8 and 10.) The concrete in this
area has . ~teriorated. A large plece of concrete has spalled off adjaceat
to the low flow aotch (Photograph No. 10) at the top of the weir. The
spillway abutment walls have many small cracks, but appeared to be
stable, At the downstream end of the concrete ogee section there is a
two tuot deep basin with an endsill (Photograph No. 9). It appears that
the original riprap in this area has eroded. Further investigation is
required to determine the dcpiin of erosion and the condition of the
bottom of the basin, Placing additional heavy stone in this basin is
recommended.




The intake control structure is located in the right spilllway
wall and is in fair condition. The downstream valve on the drawdown
line has not been operated in many years.

D. Reservoir

The reservoir area 1s surrounded by flat to moderate slopes.
A sewer line has been recently installed in the right bank of the reser-
voir. The bank is at the present unprotected against erosion. A roadway
parallels the bank on this side. An undetermined but considerable
amount of siltation has occurred in the reservoir. The drainage area is
mostly culiivated land with many residential developments. Township
Line Dam, another reservoir for the West Chester Area Municipal Authority,
is located twc miles upstream from Milltown Dam. This dam (DER No. 15-046)
has been prevliously inspected for a Phase I report.

E. Downstream Channel

The i.mediate downstream channel is a natural creek with a
rock-lined bottom. The slopes are moderate to nearly level. An abandoned
municipal water treatment plant and Pennsylvania Route 3 are located
within 600 feet downstream of the dam. There are four houses located
about one-half mile farther downstream. Based on the field observation,
the potential hazard for loss of more than a few lives exists downstream
of the dam. The hazard category is therefore considered to be "High."

3.2 EVALUATION

The overall visual evaluation of Milltown Dam indicates that the
dam is in poor condition due to poor maintenance practices. It 1s
recommended that the embankment and the area immediately downstream of
the embankment be cleared of all trees, brush and debris. The crest of
the embankment and the slopes should be restored to their original
design dimensions and be provided with a protective vegetative cover.

The eroded spillway discharge channel should be backfilled with
appropriate sized stone.
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SECTION 4 -~ OPERATIONAL PROCEDURES

4.1 PROCEDURES

The dam and reservoir were constructed to provide water supply
. torage for the West Chester area. Due to siltation, this facility is

no longer used. At the present time, all inflow is discharged over the
spillway.

4.2 MAINTENANCE OF EMBANKMENT

The owners of the reservoir and embankment have not performed any
maintenance of the embankment in the recent years.

4.3 MAINTENANCE OF OPERATING FACILITIES

The reservoir is no longer used for its original purpose and the
gates and valves have not been maintained or operated in recent years.

4.4 WARNING SYSTEM

There is no formally organized surveillance and downstream warning
system in existence at the present time.

4.5 EVALUATION

The operational procedures for Milltown Dam are inadequate. It is
recommended that a program be developed for regular malntenance of the
dam, which shall include the removal of all trees, brush, and debris,

the mowing of the embankment on a regular basis after reseeding, and the
annual maintenance and operation of the drawdown valve.

A formal surveillance plan an. downstream warning system should be
developed for implementation during periocs of heavy or prolonged rainfall.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A, Design Data

The hydrologic and hydraulic analyses available frum PennDER
for Milltown Dam were not verv extensive, No stage-discharge curve,

stage-storage curve, unit hydrograph, or flood routings were contained
in the PennDER files. '

B. Experience Data

There are no records of flood levels at Milltown Dam. Based
on records of the U.S5.G.S. stream gage on East Branch Chester Creek
located about 2.6 miles downstream of the dam, the maximum inflow to
Milltown Dam is estimated to be 633 cfs. This flood was passed without
reported difficulties.

C. Visual Observations

On the date of the inspection, no conditions were observed
that would indicate that the appurtenant structures of the dam could not
operate satisfactorily during a flood event until the dam is overtopped.
It was noted that riprap at the downstream end of the spillway chute had
been dislodged. Upstream of Milltown Dam is one manmade dam. This
impoundment was included in the hydrologic evaluation in Appendix D.

D. Overtopping Potential

Milltown has a total storage capacity of 114. acre-feet and an
overall height of 20 feet, both referenced to the top of the dam. These
dimensions indicate a size classification of "Small'; the hazard classifi-
cation is "High" (see Section 3.1.E.).

The recommended Spillway Design Flood (SDF) for a dam having
the above classification is in the range of one-half the Frobable Maximum
Flood (PMF) to the full PMF. Because of the small storage capacity, the
recommended SDF is one-half the PMF. For this dam, the SDF peak inflow
is 6531 cfs (see Appendix D for HEC-1 inflow computations).

Comparison of the estimated SDF peak inflow of 6531 cfs with
the estimated spillway discharge capacity of 2063 cfs indicates that a
potential for overtopping of Milltown Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam dnes not have the necessary storage available to pass the SDF without
overtopping. The splllway-reservolr system can pass a flood event equal




to 187% of a PMF, based on the present low point of the embankment. If.

the top of dam would be made uniform at the design elevation, the spillway-
reservoir system would be able to pass a flood event equal to 26% of a
PMF without overtopping. : '

E. Dam Break Evaluation

The calculations to determine the behavior of the dam in the
event of an overtopping and a resulting breaching of the embankm2nt
indicates that the e will be a substantial increase in water levels
downstream from the dam.

Several houses are located about 3200 feet downstream from the
dam. On the basis of the results of the dam break analysis, using the
U.S. Army Corps of Engineers HEC-1 program, the water surface elevations
in the vicinity of the houses have been compared for several conditions
prior to and after a dam break. (Refer to Table 1, Appendix D.) For an.
earth embankment with a concrete core wall, it is estimated that one
foot of overtopping would result in a breach. It is estimated that the
core wall will fail along with the earth embankment. Calculations
indicate that 27 percent of the PMF inflow would cause an overtopping of
1.0 foot, based on the present low point of the crest. The increase in
water levels downstream due to overtopping of 1.0 foot with no failure
as compared to no overtopping would be 1.0 foot. While more property
would be exposed to flooding, the ircrease in the hazard to loss of life
is not considered significant. With failure, however, the breaching
analysis indicates a rise of 2.1 feet above the flow level just prior to
breach when considering a 15 minute time to complete the breach and a
0.6 foot rise above flow level just prior to breach when considering a
two hour time to complete the breach. The increase in hazard to loss of
life and property damage is reflected not only in the increase in depth
of water of 2.1 feet in the 15 minute breach and 0.6 foot in the two
hour breach, but more significantly in the shorter time to reach the
peak. Less time would be available to respond to the flooding under the
breac. conditions.

Being an earth embankment with a core wall, it is judged that
the breach would be completed between the 15 minute and the two hour
period. The numerical difference of water levels is 1.5 feet. The
property damage would be similar with elther time of failure. Again,
however, the time factor is most significant regarding loss of life.
Calculations indicate that the water depth will increase at a rate of
2.1 feet in 15 minutes under the 15 minute breach condition.

One manmade dam is located upstream of Milltown Dam. For this
evaluation, this impoundment was not considered to have breached (see
Appendix D).

On the basis of these calculations, it is concluded that the
hazard to loss of l1ife and property damage 1s significantly increased

when the dam is overtopped and failed as compared to the condition just
prior to failure.

~-11-
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SECTION 6 - STRUCTURAL S'TABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A, Visual Observations

1. Embankment

The visual inspection of Milltown Dam did not detect any
signs of embankment instahility. Howevr.r, the downsctream slope was
covered with dense brush and trash, praventing close oiservation. At
itz lowest point, the crest of the dam is 1.2 feet i..:low its design
elevation and is narrow and unprotected near the left abutment. A
footpath adjacent to the right spillway wall has caused a steep, eroded
condition. Seepage was not detected. The upstream slope 1s protected
with dumped rock.

2. Appurtenant Structures

-~

Although the spillway has deteriorated, the present
condition does not endanger the safety of the structure. The spillway
walls have numerous small cracks but are apparently stable. No movement
or tilting was detected. The erosion heyond the concrete spillway slab
is of concern. To prevent possible und .rmining of the concrete slab,
heavy stone should be placed in this area.

B. Design and Construction Data
1. Embankment

The typical embankment section (Plat« III, Appendix E)
indicates an earthfill embankment with a concrete  :ore wall along the
centerline of the dam. The core wall has a bottom width of three feet
and was founded on rock. A trench up to 15 feet deep was excavated
through the overburden. The top of the core was 1.8 feet below the
design crest elevation. The upstream slope was protected with riprap.

An inspection report in 1927, prepared by PennDER, indi-
cates that the embankment had settled ona foot over a length of ten feet
on each side of the spillway. The narrow crest in the left embankment
has been reported since 1941.

2. Appurtenant Structures

The typical section of the spillway (Plate IV, Appendix E)
indicates only a token amount of reinforcement in the concrete section.
Fifteen tension bars, spaced at about 5 feet, are located on the upstream
side. A cutoff wall is placed on the upstream side. The spillway is
founded on gravel and sand. At the downstream side, there 1s a 30-inch
deep cutoff wall with weepholes. Beyond this cutoff wall is a grouted
stone slab about 25 feet long with another three foot deep cutoff wall.

-13-
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The 1int

ake control structure is an integral part of the
right spillway wall.

C. Operating Records

Cperating records for this dam have not been maintained by the
Owner,

D.

Post Construciirn Changes

Thers are no indications th

at post construction modifications
have been made to the dam or its appu

rtenant structures.
Fo Selsmic Stability

This dam 18 located in Seismic Zone 1

that the static Stability is sufficient to with
induced dvnamic forces,

confirm this assumption.

» and it 1s considered
stand minor earthquake-
No studies or calculations have been made to
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SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAY ASSESSMEND

A. Safety

The visual inspection and the review of the construction
draings indicates that Milltown Dam is in poor condition due to poor
maintenance proccedures, There were no signs of structural instability,
seepage, or sloughage. Dense brush growth on the downstream slope
prevented close observation. The embankment profile is below its design
crest elevation over most of its length. Erosion beycnd the spillway
could undermine the concrete slab.

The hydrologic and hydraulic computations indicate that the
combination of the storage capacity and the discharge capacity of the
spillway are sufficient to pass only 18 percent of the PMF without
overtopping the embankment. The recommended SDF 1s 50 percent of the
PMF. Failure of the dam could occur with 27 percent of the PMF. The

azard to loss of life is significantly increased when the dam fails.

The spillway is therefore considered to be seriously inadequate and the
facility is classified as unsafe, non-emergency.

B. Adequacy of Information

The visual inspection is considered to be sufficiently adequate
for making a reasonable assessment of this dam.

C. Urgency

The recommendations presented below should be implemented
immediately.

D. Additional Studies

A detailed hydrologic and hydraulic study is recommended to
determine methods of improving the spillway capacity.

7.2 RECOMMENDATIONS

In order to assure the continued satisfactory operation of this
dam, the following recommendations are presented for immediate implementa-
tion hy the owner:

1. That, in lieu of improving the facilities, the embankment be
breached after obtainiug a permit from the Bureau of Dam
Safety, Obstruction and Storm Water Management, Pennsylvania
Department of Environmental Resources.

-15-
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3.

That a detailed hydrologic and hydraulic engineering analysis

be made by a professional engineer with experience in the

design and counstruction of dams to determine means for r.oviding
adequate spiliway capacity.

That the upstream and downstream slopes and the crest be
cleared of all rrees, brush and debris under the supervision
of a professional enginear experienced ir the design and
construction ¢f dams. The embankment shall be provided with

en adequate protective cover and be maintained on a regular
basis,

That, after clearing, the right embankment be inspected for
signs of seepage, sloughs and other indications of instability.

That the crest of the left embankment be widened.

That the eroded stone section of the spillway discharge channel
be filled with rocks of appropriate size.

Tha' the drawdown valve be maintained and operated on an
annual basis.

That a formal surveillance and downstrean warning system be
developed for use during periods of high or prolonged rainfall,

That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenant structures.

-16-
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CHECK LIST

PHASE ! - VISUAL INSPECTION REPORT

e ——y -
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PA DER #15-146 NDI NO. PA~00 218

NAME OF DAM Milltown Dam HAZARD CATEGORY  High
TYPE OF DAM Earthfill

LOCATION East Goshen TOWNSHIP Chester COUNTY, PENNSYLVANIA

INSPECTION DATE _4/9/81 _ WEATHER __Showers TEMPERATURE__ 40-50°

INSPECTORS: R. Houseal (Recorder) OWNER'S REPRESENTATIVE(s):

H, Jongsma

R. Shireman

A. Bartlett

NORMAL POOL ELEVATION: 345 (U.S.G.S.)AT TIME OF INSPECTION:

BREAST ELEVATION: 350.3 (Design) POOL ELEVATION: 345.1

SPILLWAY ELEVATION: 345.0 (Low flow) TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: Unknown

GENERAL COMMENTS:

The general visual appearance of this dam is poor due to the lack of mainte-
nance. The downstream slope and beyond i1s used by locals for disposal of
miscellaneous items. Fill from sewer installation along the right shore of
the reservoir encroaches into the pool.
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NDI NO. PA-00 218

VISUAL INSPECTION

EMBANKMENT

OBSERVATIONS AND REMARKS

A. SURFACE CRACKS

None observed.

B. UNUSUAL MOVEMENT
BEYOND TOE

None observed. Dirt road at toe plus waste
area for timber, boulders, stone, misc.
fill, tires and other non organic rubbish,
Sanitary sever manhole about 50' dowmstream

C. SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTMENT SLOPES

Downstream slope covered with heavy brush,
brambles, small trees and rubbish. Could
not detect any sloughs or slope distress.

e

D. ALIGNMENT OF CREST:
HORIZONTAL:
VERTICAL:

Horizontal - straight line--no movement
visible.
Vertical ~ refer to Profile, Plate A-II.

.

E. RIPRAP FAILURES

None observed. Weed and brush cover te
water's edge on upstream slope.

F. JUNCTION EMBANKMENT
& ABUTMENT OR

Appear to be sound structurally. Eroded
foot path down slope at junction with right

SPILLWAY spillway wall. Recent f£ill from sewer
installation at right end of embankment
- near roadway.
G. SEEPAGE None observed on slope or along downstream
toe.
H. DRAINS

Refer to plans.

J. GAGES & RECORDER

None.

K. COVER (GROWTH)

Crest - bare earth--some grass--tire tracks.
Upstream slope - dumped rock with weeds,
grass and brush. Downstream slope = heavy
brush--some small trees and rubbish and
fi11.

B provy
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ND! NO. PA-00_218

i VISUAL INSPECTION
, ““OUTLET WORKS

| OBSERVATIONS AND REMARKS

A. INTAKE STRUCTURE Stone masonry structure adjacent to the right
spillway structure.

p—————— vy e———

B. OUTLET STRUCTURE None.

C. OUTLET CHANNEL Directly from spillway to creek.

D. GATES None. Valve in downstream manhole for a
reported 24" blowoff. Has not bean operated
in many years.

€. EMERGENCY GATE See D. above.

F. OPERATION &

CONTROL No records.

G. BRIDGE (ACCESS) None.
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NDI NO. PA-20 218

VISUAL INSPECTION
SPTLLWAY

OBSERVATIONS AND REMARKS

3

APPROACH CHANNEL

Directly from reservoir.

Deterioration
Foundation
Abutments

have many cracks.

B. WEIR: Ogee spillway section. Concrete spalled
Crest Condition and in a slightly deteriorated condition,
Cracks Overflow section is fair.

Spillway walls
It appears that the

embankment to the right of the control
structure has been repaired by placing a

mass of concrete.

~Lining
-‘Cracks
Stilling Basin

C. DISCHARGE CHANNEL:

Natural stone and rock channel.

drained to inspect condition.

.

Should be

D. BRIDGE & PIERL

None.

E. GATES & OPERATION
EQUIPMENT

None.

F. CONTROL & HISTORY

No records.




Sedimentation

NDI NO. PA-00 218
VISUAL INSPECTION
OBSERVATIONS AND REMARKS
INSTRUMENTAT I ON
Monumentation None.
Observation Wells None.
Weirs None.
Piezometers None.
Staff Gauge None.
Other None.
RESERVOIR
Stopes Moderate - 3:1 and flatter.
Reported as a serious problem. The

reservoir is no longer used in the water

supply system.

Watershed
Description

Grassed lawns and roadway on right. Lawns

and woods on left.

DOWNSTREAM CHANNEL

Condition

Natural creek--rock bottom.

Slopes

Moderate to near level.

Approximate
Population

More than a few.

No. Homes

Abandoned water treatment plant.

Four homes.

Route 3.
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PA DER # 15-146

CHECK LIST
ENGINEERING DATA

NDI NO., PA-00218

NAME OF DAM

MILLTOWN DAM

ITEM

REMARKS

AS-BUILT DRAWINGS

s

Not available.

REGIONAL VICINITY MAP

U.S.G.S. Quadrangle - West Cheste?r, PA
See Plate !1, Appendix E

CONSTRUCTION H!ISTORY

Construction started in Spring 19.3.
Contractor: H.W. Fitzgerald, Bingliamton, WY.
Completion date: August 15, 1924.

GENERAL PLAN OF DAM

Plate III, Appendix E.

TYPICAL SECTIONS
OF DAM

Plate III, Appendix E.

OUTLETS:

PLAN

DETAILS
LONSTRAINTS

O ISCHARGE RATINGS

Plates III and IV, Appendix E.

Not available.
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NDI NO. PA-00218 _ _

F] ENGINEERING DATA
ITEM REMARKS
RAINFALL & No records.

RESERVOIR RECORDS

DESIGN REPORTS

Not available.

GEOLOGY REPORTS

Not available.

DESIGN COMPUTATIONS:
HYDROLOGY &
HYDRAULICS
DAM STABILITY
SEEPAGE STUDIES

None.

MATERIALS INVESTIGATIONS:
BORING RECORDS
LABORATORY
FIELD

Borings were made.

Results are unknown.

POST CONSTRUCTION
SURVEYS OF DAM

None reported,

—

BORROW SOURCES

From reservoir area.

B-2
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NDI NO. PA-00218

ENCINEERING DATA

ITEM REMARKS
MONITORING SYSTEMS None.
MOD IF | CAT IONS None.

HIGH POOL RECORDS

No records.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

None reported.

PRIOR ACCIDENTS OR None.
FAILURE OF DAM

Description:

Reports:
MAINTENANCE & No.records.

OPERATION RECORDS

SPILLWAY PLAN, SECTIONS
AND DETAILLS

Plates III and IV, Appendix E.
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ND! NO. PA-00218

ENGINEERING DATA

ITEM

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

See plans.

CONSTRUCTION RECORDS

Limited to one imspection report for
foundation of core wall.

PREVIOUS INSPECTION
REPORTS & DEFICIENCIES

PennDER inspection reports dated 1923, 1927,
1932, 1934, 1937, 1941, 1944, 1948, 1952,
1962, 1970, and 1972. Narrow crest, low
crest, brush, and trees have been reported.

MISCELLANEOUS
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DRAINAGE AREA CHARACTERISTICS:

NDI NO.

CHECK LIST
HYDROLOGIC AND HYDRAUL!C
ENGINEERING DATA

PA-00_218

subirban housing develcpments

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 345

Acre-Feet 18.5

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev, 349.1 Acre~Feet 114

MAXIMUM DESIGN POOL: Elev. 350.3

TOP DAM:  Elev. 349.1

SPILLWAY:

a.
b.
c.
d.
e.

f.

Elevation 345

Type concrete ogee section with low flow notch

Width 69 feet including 41 foot low flow notch

Length -

Location Spillover near left abutment

Number and Type of Gates none

OUTLET WORKS:

a.

e.

Type 24 inch pipe with valves

Location right side of spillway

Entrance inverts 329.2

Exit inverts 329.0 _

Emergency drawdown facilities pipe with valves

HYDROMETEOROLOG ICAL GAGES:

a.
b.

‘
C.

Type _ none

Location

Records

MAXIMUM NON-DAMAG ING D1SCHARGE: 2063 cfs
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OVERVIEW OF SPTLLWAY AND RIGHT EMBANKMENT ~ NO. 2
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UPPSTREAM SLOPE - NGO, 3
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PA-00218
Plate C-II
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LEFT EMBANKMENT - NO. 6
NOTE: TREES AND NARROW CREST
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LOW FLOW NOTCH IN SPILLWAY - NO. 7
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OVERVIEW OF SPILLWAY - NO. 8
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ERODED DOWNSTREAM SLAB - NO.
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PA-00218
Plate C-V
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ERODED SPILLWAY CREST -~ NO. 10

SPILLWAY SECTION FROM RIGHT ABUTMENT - NO.
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PA-00Z218

Plate

C-VI
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DOWNSTREAM CHANNEL

- NO.

12

OVERVIEW OF RESERVOIR - NO.

13
1
PA-00218
Plate (C-VII
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) ‘the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation

procedures typically used in the dam overtopping analysis is shown
below,

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir

to determine 1f the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
dowmstream conditions just prior to a breach fallure with that after a
breach failure and the determination as to whether or not there is a

significant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.
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NAME OF DAM:

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

MILLTOWN DAM

RIVER BASIN:

Delaware

PROBABLE MAXIMUM PRECIPITATION (PMP) = 23.5 INCHES/24 HOURS'"
(FOR FOOTNOTES SEE NEXT PAGE)
STATION o 2 3 4
TOWNSHIP MILLTOWN
STATION DESCRIPTION LINE DAM DAM
DRAINAGE AREA (SQUARE MILES) 2.6 3.7
CUMULATIVE DRAINAGE AREA
(SQUARE MILE) 2.6 6.3
Ee ® 6 HOURS 113 113
Uy 12 HOURS 123 123
a8 24 HOURS 132 132
SEZ 4 48 HOURS' 143 143
Au & 72 HOURS - —
«oo« Zone 6
ZONE 3! 10 10
Fon
& (4)
[+ 4
SE L e 3.30 3.73
zy (s)
i & 0.3
o Tp = Cp (L-Leg) {Hours) 2.06 2.16
a
« CREST LENGTH (FT.) 50 69
}-.
P-4
o FREEBOARD (FT,) 5.7 4.1
x DISCHARGE COEFFICIENT 3.8 3.88
§ EXPONENT 1.5 1.5
Y
» ELEVATION 414 345
> NORMAL POOL 414 = 65 345 = 9.2
<8
W o ELEV. 420 = 124 350 = 51
o
qQ g 3
e ELEV. 360 = 77
NORMAL PooOL' 414 = 597 345 = 13.5
w w | 390 =0 339 = 0
o ¢
a ELEV.
« L ta) 405 = 174
o ELEV
; 2 ELEV Y 420 = 1150
- ) 425 = 2000
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(I)Hydrome:eorolqgipal Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956,

(Z)Hydrometeorolqgical Report 33 (Figure 2), U.S. Army, Corps of
Engineers, 1956.

(3)Hydrologica1 zone defined by Corps of Engineers, Baltimore
District, for determining Snyder's Coefficients (Cp and Cy).

(Q)Snyder's Coefficilents.

5y, = Length of longest water course from outlet to basin divide.

Log = Length of water course from outlet to point opposite the
centroid of drainage area.

(G)Planimetered area encompased by contour upstream of dam.
(M) pennDER files.

(B)COmputed by conic method.
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TABLE NO. 1
COMPARISON OF WATER SURFACE ELEVATIONS

MILLTOWN DAM

Crest Elevation (Low Point) - 349.1 Spillway Elevation - 345.0
CREST OF DAM 3200' D/S OF DAM*
STAGE ELEVATION DEPTH ELEVATION

A. At Low Point in 349.1 0 311.5
Embankment Crest

B. 27%Z PMF Overtopping 350.14 1.04 312.5
No Breach

C. 274 PMF Overtopping 350.11 1.01 314.6
(15 Min. Breach)

D. 27% PMF Overtopping 350.13 1.03 313.1
(2 Hour Breach)

*Several houses
Considered to

Condition C:

located ébout 3200 feet downstream of Milltown Dam.
be damage center.

(Time refers to elapsed time after start of storm). Time to
reach breach elevation 350.1 at dam = 42,50 Hours. Water
level 3200' downstream prior to breach = 312.5'. Duration of
breach = 15 Minutes. Time for breach to peak 3200' down-
stream = .5 Hours. Peak elevation 3200' downstream due to
treach = 314.6. Rate of increase in water level = 2.1' in
30 Minutes.
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FLOOT HYDAUORAPH FACNACE (HEC-1)

[N SAFETY VERSION JULY 1§78

@ LAST KODIFICATION 01 AFR 80
SRR AR ERRE R XX RR AR
1 A NILLTOMN D8N ¥ANR  EAST BRANCH CHESTER CREEK
® 2 A2 EAST GOSHEN TVP. CHESTER COUNTY Ph,
3 A3 NDI # PA-00218 BA DER # 15-14
‘ A B 300 0 1S 0 0 0 0 0 - 0
5 M5 '
6 b g g
7 T e T T T D T
© 8 X 1 1
9 K1 INFLOW HYDROIRAPH - TWP, LINE DN SUBAREA
o 10 N ) 8,3 {
11 p 3§ U3 13 132 143 -
12 T { .05
- 12 W28 W0
o 14 X 1.5 =05 2
15 K1 2 , {
° 16 K1 RESERVOIR ROUTING = TWP. LINE DAN
17 Y 1 {
18 TR 597
9 19 $ 0 12 &1 174 31 S 1150 2000
20 SE 30 395 A0 405 410 A4 420 425
' 21 $ a4 N 38 1S
2 $0 420 27 L5 5%
@ 23 K1 3 i
24 K1 ROUTING THAU REACH 2 - 3
25 Y 1 i
o 2 noot
27 Y6 0 W07 384 410 1100 .00&3
° 29 7 0 40 80 400 180  3W 510 3} 50 33
29 Y7620 30 750 400 1000 410
30 K1 4 A
® 3 K1 RCUTING THRU EACH 3 - 4
2 \ i {
33 oot
9 3 Yo .07 W03 .07 39 30 2350 0028
s ' 35 Y70 380 500 80 70 30 740 39 750 349
P 3% Y7 80 30 990 380 1010 390
‘o W K1 5 1
X 38 1 ROUTING THRU REACH 4 - §
39 Y 1 i
. ® 40 Moo
: a1 Y6 0 W05 o 363 30 2050 0028
: 4 Y7 0 3% 150 380 260 3N 450 363 460 363
° 43 Y/ 890 30 1010 380 1120 3
44 K 1 6 g
_ | 4 K1 ROUTTHG THRU SACH 5 - 6
: M Y i i
- @ > noo
: i Y6 0 W07 1 354 320 2100 0089
9 49 Y70 380 S0 30 150 340 240 3 250 3%
& 50 Y7 370 30 450 30 S0 380
{ 51 K 7 : 1
.9 2 K1 INFLOW HYIROGRAZH - MILLTOMN DAM SUSAREA
% 53 PR i 37 83
T g 54 P 235 M3 13 13 183
g‘ ; &5 T 1 W05
5 56 RN
"~ 57 X - 05 '005 2
" 5 K 2 8 1
39 1 COMBING YYDRGIRAPHS AT FTLLTOMN DAN
80 K 9 !
- 3 3

Een o -
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£2 Y 1
83 V1 1 18,5 -l

64 Y4 34T 3433 348 34045 347 347§ g 48,5 3491 3495
45 Yé 330 30,50 39 132 k¥ 35 ,
68 - s 0 5 197 401 630 936 1206 1606 2083  241é
87 YS 3049 3501 4956 7393 10872 190142

¢9 $A 0 9.2 51 77

&9 £ 10 43 350 360

70 #8345 '

n $0 3491

72 N 79

1 PREVIZW OF SEAUZNCE OF STREAN NETWORK CALCULATIONS

RUNOFF HYDRCIRAPH AT
ROUTE HYTGRCGRARH 10

ROUTE HYTRCSRAPH 10
ROUTE HYDRZIRARH TO

ROUTE HYLRO3RARH TO
ROUTE HYDRIGRAPH TO
RUNOFF WYDIOGRAFH AT
CONBING 2 HYDROGRAFHS AT
ROUTE HYDRIGRARH TO

END OF NETWORR

LY - - RSN X, ROy AN AP

JRERLESSECISERFIPEEERERPLILEORY L
L0020 HYDZROGRAFH PALRAGE (He€-1)
[AH SATETY VERSION JULY 1978

LAST MODIFICATION 01 AFR 80
AL EEARISEEIRIRINS FIRERE S RE Y ST

RUN DATEN 81707723,
TIHEY 10408031,

BLLTON LW %&bk EAST BRANCH CRESTER CRzEN
EAST GOHEN TEP.y CRESTER COUWTY: Phs
NI & FA-GJ21B PA DER # 15-144

JOB SPECIFICATION
] MR HIN IDAY IR IMIN  HETRC  IPLT  APRT  HSiAN
0 .

300 0 15 0 0 0 ¢ -4 9
JORER WWT  LROFT  TRACE
9 0 0 ¢

MULTI-PLAN ANALYSES TO BE FERFCRHMED
KPL&N= 1 KRTIO= 9 LRTID= |
RTI0S= 1.00 +35 70 60 W50 A0 +30 o2 J0

IRXARERIXK EFRIARNT Y pEhiaRL L XOERkEs Bk LSRR b S ¢

o A D Sk R ¢ o7 e RS rwe i o ek v
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18333339041 PPt sids] RRIRRERAREY PR R TeT L4 PEZINATESS
SUR-AREA RUNOFF COMPUTATION
INFLON HYLROGRAPH - TWP, LINE LM SUBAREN

ISTAQ  ICOMP  TECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0

. HYLROARAPH DATA
IMYEG  IUS6  TAREA  SNSF TRSDA  TRSFC  RATIO  ISHOW  ISAMS  LGCAL
t 1 260 0,00 4,30 0,00 0,000 0 1 0

PRECIP DATA
SPFE FMS R4 R12 R4 R43 R72 R94
0,00 23,50 113,00 123,00 132,00 143,00  0.00 0,00
TRSPC CONFUTED BY THE PRUGRAM IS 60O :

_ L0S3 DATA
LROPT  STRNR  DLTRR  RTIOL  ERAIN STRRS RTIOK STRTL ChSTL  ALSHX RTINP
0 000 0,00 1,00 0400 0,00 1400 1,00 05 0,00 0,00

UNIT HYDRUGRAFH DATA
TP= 2,08  CF= .60  KTA= 0

RECESSICN [ATA
§TRT@= -1,30  QRCSN=  -,05  RTIOR= 2,00

UNIT HYDROGRASH 43 END-OF-FERICD ORDINATES, L4G= 2,05 HOURS, CP= 40 YOL= 1.00

20, 74, 149, 234 335, 3080 7 485 483, atd 449,
414, 343, 325, 287 233, 224, 198, 175 154+ 138,
1204 104, 4, RI, 73 834 3l 3l 33 3%
35 3l 22 244 A, 19, 174 15 13 11,
104 9 g 74 by 3 T 4

0 END-GF -PERIOE FLOW

ED.DA O HRWMN FERIOD RAIN  EXCS  LDSS  CO¥P Q 40,04 dR.MN PERIOD RAIN EXCS LOSS  COKP @

SUM 28,83 24.47 2,42 188100,
(483,00 621,00 &14)( 4703,42)

Vl!iiil*t*! LSEEELY e ERe i e REREFRE ¢ EXAR AR
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AUETELTARY

ALEYA TNV

TR TR
HYZR063A%4 ROUTING
RESSRVOIR ROUTING = TWP, LINE DAM
1STAD ICOKP  TECON ITAPE  URLT  UFRT  INAME ISTAE  LuTO
2 0 0 0 0 1 0 0
ROUTING DATA
OL03S  CLOSS  AVG  IRES ISAME  ICRT  IPWP LSTR
0,0 0,000 0,00 1 1 0 0 0
NSTRS  NSTDL  LAG  ANSKK X T8k STORA IGRRAT
) 0 0,000 0,000 0,600 597, 0
CARACITY= 0 12, &1, 174, 3, 597, 1150, 2000,
SLEVATICN= 390, 395, 400, 4050 410, 414, 420, 425,
CREL SPWID  COOW  EXPW ELEVL  COOL CAREA  EXPL
A0 500 38 LS 00 0.0 0.0 0.0
DAY DATA
TOPEL  CCOD . EXFD DAWWID
PEAR DUTELOW IS 6150, AT TINE 42,50 FJURS
PEAK QUTFLOW IS SOS1, AT TINE 42,75 HOUR3
FEAN QUTELDW IS 3746, AT TINE 42,73 HOURS
FEAN GUTFLOY IS 3209, AT TINE 43,00 KIGRS
PEAK QUTFLGY IS 2539, AT TINE 43,25 HOURS
PEAK DUTFLOW IS 2016, AT TISE 43,25 HOURS
PEAK OUTFLOW IS 1452, AT TIFE 43,25 HOURS
FEAK CUTFLCY 1§ 911, AT TINE 43,50 HIUS3
PEAK OGTFLOW IS 202, AT TiHE 43,75 HOURS
AR OB KEEERE LR R VRO TRRRRR X

URMgl =
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dkrtanne PP EREFI LS PRI FVIY L] KREYAARALR FAYYAREISNY

HYDROGRAPH ROUTING ) 5/
s bR
ROUTING THRU REACH 2 = 3
4 ISTA0  TCOWP IECON ITAPE  JRLT  JPRT INAE ISTAGE  IAUTD
. R T T R T I T
ROUTING DATA _
DLOSS CLOSS  AVG  IRES ISMME IO IPKP LSTA
00 00 0 1t 00 0

NSTPS  NSTIL LAG  AMSKK X TSk STORA  ISPRAT
1 0 0 0,000 0,000 0,000 0. 0

NDRMAL DEFTH CHANNEL ROUTING

ONCI)  GNG2)  DNC3)  ELWT  ELMAX  RLNTH SEL
1000 40700 - 41000  334,0  410,0 1100, 00630

CROSS SECTION COORDINATES--3TASELEV)STAIELEV--ETC
0,00 410,00 80,00 400,00 180,00 390.C0 510,00 384,00 320,00 384,00
620,00 390,00 790,00 400,00 1000,00 410,%0

§TIRFEE 0.00 2404 .47 16,29 Bd? T 4389 80432 a2 27.41 117,84
139,60 162461 186:91 A28 239,54 267489 237,70 328,33 Tl 33 373,20
QuTFLON 0.00 112,38 £35.47 1797.47 3790415 721881 11975.84  17763.44 AG7LA 323940

333041 51100050 61994.52  73924.41  B6730.36  101029.42  11623F.43 13257706 150063.75 168728429

§TASE 384,00 385437 386,74 308,11 359,47 390,34 352,21 393,59 394433 396,32
397,68 379403 400.42 401,79 403,14 404,33 403,89 407,34 408433 410.00

FLOY 0.00 112.38 635,47 1797.67 3790,19 728,61 11975:44  17763.64 MI7CA 3235240
41233,41  S1100.50  61994,52  739E4.41  BP30.36  101025.42  11623%.83  133577.:8 13004870 188724427

HAXIRUM STAGE IS 330.4
KAXIKUN STAGE IS 37040
KAXIMUK STAGE IS 389,95
HAXIHUE STAGE IS 3E9.1
HAXIKUK STASE 1S 1636
HAXINCY STAGE IS 388.3
HAXTHMUK STAGE IS 387.7
KAXINU STARE IS 387.1

C HAXIMUM STAGE IS 3864

FOORk R FERERLRiNX Aikiataiy  Fevieaie I RRRLRRLRRE

.r.__.-n.__. [P




L22ZET A REtpitiam ARARRAARIR LAYTREIES 8 IDYRETTE é /
HYIRIGRATH ROUTING Y
ROUTING THRU REACH 3 -4
i ISTAQ  ICOMP IECON ITAPE  JUFLT  UPRT  INAME ISTAGE  IAUTOD
4 1 0 0 0 0 { 0 0
ROUTING DATA
CLoss CLosS AVG  IRES ISAME  IOPT  IPMP L3TR
0.0 0.000  0.00 i 1 0 0 0
} NSTPS  NSTOL LAG  AHSKK X TSK  STORA ISFRAT
1 0 0 0,000 0,000 0,000 o 0
NORNAL DEPTH CHANNEL RIUTING
GN(L)  H2)  GN(3)  ELNVT  ELMAX  RLNTH SEL
0700 (0300 L0700  369.0 3% 2350, 400280
N
LRDSS SECTION COORDINATEZS--3TArELEV)STReELEV--ETC
0,00 380,00 S00.00 330,00 700,00 370,00 740,00 347,00 730,00 89,00
| 870,00 370,00 990,00 380,00 1010.00 390.00
STORAGE 000 5.83 17,22 30,72 44,33 64,05 §3.38 105,82 127,88 184,02
185,70 244,80 304,04 363,40 422,90 482,33 542,32 602,1% §62:21 722,37
DUTFLTY 0,00 139,67 693,54 1832.,76 27,49 483734 488,19 §142,24  12003,79  15287.44
1719403 22734,27  29314,12 34340,42  45241,40 470,00 4442744 TE282,33 BE7E3W 30 BFBALTL
STAGE 389,00 370.11 371,21 372,32 37382 374,53 375,83 328,74 377,84 373,95
280,05 381446 382:28 383,37 384.47 3353.58 386,88 387,79 388,39 390,62
5 FLO 0.00 125,67 673,36 1437.76 947,49 462754 4838, 1 914224 12003,75  15287.44
119403 22734,27  29314,12  34840.42  43241.60  S4470.04  4487.44  75262,33  86745,30 989827

- HAXIMUM STASE I8 3753
KAXINGS STAGE IS 374.8
KAXIMUE STAGE 1§ 74,1
HAXINUK STAGE IS 373.6
MAXIMUM STASE IS 3731
HAXTHUN STAGE IS 37246
NAXINUN STASE IS 3221
HAXIKUN 3TAGE IS 371,35

= KAXIKUN STAGE IS 370.6

FRAEkAr it LisERER AL SIRYENEYY 33802334 Rt
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¥

NORMAL DEPTH CHA

(SILRVLL]

- QLOSs
0.0

NNEL ROUTING

aN(L)
V1000

M
0300

aned)
+1000

TERRKR AN

KARRRARERR

HYDROGRARH ROUTING

ROUTING THRU REACH & - 5

ISTAD  ICOM
S

CL0SS &V

0,000 6.0

NSTRS  NSTH
1

ELNVT  ELHAX
383.0  380.0

P
1

1]
0

L

0

IECON ITAPE  URLT
00
ROUTING DATA

IRES ISAME  TOPT

t 0

LAS OMSKK X

C 06,000 0,000
RUNTH  SEL
2050, 400240

CROSS SECTION CODADINATES--STAsELEVISTRELEV--ETC

0.0

0 390,00 150,00

380,00 262,00 370,00

890,00 370,00 1010,00 380,00 1120.00 370,00

STCRAGE
3

QUTFLCW

ML

§TAGE 3a

3

FLOW

53242.86

FAXINUK STAGE IS
NAXINUK STAGE IS
HAXINUN STAGE IS
HAXINUY STAGE IS
HAXI;UH STAGE 1S
KAXIKUN STAGE 1S
KAXTHUN STQ&E 1§
MAXINUM STAGE IS

KAXINUM STASE IS

0,00
47,34

4,88
401,64

0.00
42,66

134,81
43890.37

83,00
77,21

384,42
378,43

0.00 136,41

§5890,37
39,2
3498
368.2
3678
3674
37,0
366,5
36640

365.0

BRI

84
81

7
438,14

I8 bt

788,96
79720.83

383,94
380405

788,96
79720.83

Rat el

39,88 70,01
317,00 578,31
235093 4766.99
94698.72  110854.18
367,26 348,68
381.47 382,89
2250493 4766.99
74458,72  110334.18

1333 N 4400

:Aiék T

430,00 363400 480460 36400

KRERBRE TRRtARLARD
JRT  INAKE ISTAZE  IAUTO
0 ) 0 0
IPHP LSTR
0 0
TSk STORA ISPRAT
2,000 O 0
108,04 151,83 1973
Q0,09 708,35 TIRGT
883671 1493717 20604.%
128134,30  146888.83 164365,
R N R TR
3843 3674 337416
8636, 71 LATITT 2240428
128184034 146488.83  166348.37
A FFEFRA S 4

pieudiied )

245,24

848,27,

31972,15
187235.82

374,37
388.33

J1572.18
187225.82

FEATI
e
Sdel -

41785,

209244, ¢

378403
370.C.

417354507
209284,5:




I d
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TEITITe

GLOSS

Y

FORMAL DEPTH CHAANEL RCUTING

(1)
1000

GN(2)  BN(3)
0700 41000

LEERRRARAR RCREKEIAE HEREKERRK KELERSRANE

HYDROGRAPH ROUTING
ROUTING THRU REACH § - 6
ISTAQ  ICOMP  IECON ITAPE  JRLT  JPRT  INAKE ‘fSTAGE 18UTG

6 1 0 0 0o 0 1 0. 0
ROUTING DATA

CLOSS - AVG  IRES ISAKE  I0PT  IPNP ~LSTR
0,000 0,00 1 { 0 0 0
NSTPS  NGTOL  LAG  AISKK X TSk STORA ISPRAT

1 0 0 0,000 0,000 0.000 0, 0

ELWVT  ELHAX  RLNTH SEL
3540 380.0 21004 400650

CROSS SECTION CODRRINATES--STA)ELEYsSTAIELEV--ETC
100 130,00

370,00

STORAGE

DUTFLOW

280,00

0400

140,38

0.00
22176.43

STAGE 324,00

FLoW

KAXINMUK STAGE IS
HAXIMUM STAGE IS
HAXIMUM STAGE IS
HAXIMUN STAGE IS
NAXIMUY STAGE 18§
HAXTHUM STAGE IS
HAXIMUK STAGE IS
_ MAXIMUK STAGE IS

{ HAXINUM STAGE IS

347,68

0,00
2217643

360.3
139.9

359.4

ARSI IAK

50,00
£30,00

"o~
LtL

144,83

70486

27573400

355,37
369,05

70,86

2757300

370,00 150,00 360,00 240,00 334,00 256,00 334,00
370,00 510,00 380,00 ’

7.64 16,20 27,92 ‘ 42090 58,83 78,78
150,88 8,07 246,25 272443 303,60 332176

366,38 999,63 2086.,78 3833.74 6410.93 §457,37
13607.55  40318.42  47620,96  35314,22  63998.94 7307709

o36,74 338.11 359,47 360,34 362,21 383,38

370,42 371,79 373,16 374,33 375,89 377,26
36°.38 999,63 2064,78 1383,94 6410,93 9497.37
33607,36  40318,42  47620,96  59314.22  43798.94  73077.09

s R ARE 2818¢5¢ 431 3eeivet ]

96436
368,92

13148.72
82751,53

384,95
378,43
1314872
82701433

e

147,56
402,07

17371494
73053.83

17371,96

93025,83
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BRI FRAERRLY RELERRERAK AAERRRARK SKRRRERRRL
- SUB-AREA RUNOEF CONPUTATION
] ..*.E
i INFLOW HYDROGRAPH - MILLTOUN DAM SUBAREA
Ik ISTAT ICONP IECON ITAPE  JPLT  JPRT INAME ISTAGE  1AUTO
i 7 0 0 0 0 0 1 0 0
j : HYDROGRAFH DATA '
INVIG  IUNG TAREA  SWAP TRSDA TRSPC RATI0 ISHOW ISAME  LOCAL
i Y 370 000 630 0,00 0,000 0 0 0
PRECIP DATA
CGPFE PMS  R6 RI2  RM R4 B2 R%
0,00 23,50 113,00 123,00 132,00 143.00 0,00 0,00
RSFC CONPUTED BY THE PROGKAN 1S 800
, LOSS DATA
LROPT  STRKR DLTKR  RTIOL ~ERAIN STRKS RTIDK STRTL CNSTL  ALSHX  RTIMP
0 0,00 0,00 1,00 0,00 0,00 1,00 100 .05 0,60 0,00
UNIT HYDROGRARH DATA
= 2,16 CP= 40 NTA= O
RECESSION DATA
STRTG=  -1.50  ORCSHE  -.05  RTIOR= 2,00
UNIT HYDROGRAPH 52 ENO-OF-PERTOD ORDINATES: LAG= 2,15 HOURS, CP= .60 VOL= 1,90
a5, 9, 185, 297, 407,  St&, © 600, 633, 674, &5t
S92, S8, 470, A9, ¥4 3@, M7, 25, 23, M0,
183, 167, 1A%, 133, 18, 106, 9, a4, 75 87,
59, 53, 47, 12, 3, 3, 10, 27, 24, A,
1‘/; 170 150 130 120 110 ?o . 80 80 R 70
b s,
0 END-OF-FERION FLOW
MDA RN PERIOD RAIN EXCS  LOSS  GOXP O WO,0A HR.BN PERIDD RAIN EXCS  LDSS  COMF 0
SUN 26,88 24,47 2,42 236071,
_ (683,00 6200 1,0 6684,79)
SRR ARRERAERE KRRERTARRY KEAKKEALIN REREARNEA
COMBINE HYZROGSARHS
COMBINE HYDROGRAPNS AT MILLTOWM DA
ISTAD  ICOMP  TECON ITAPE  JPLT  JPRT INAME ISTAGE  IAUTD
8 2 0 0 0 0 ! 0 0
yaEx SERLLRERRK IERRKARARK PLILEAEAY SHAERRAYAL

et pr iy 1) AP ke G TN R S
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RRIZISZENE )] TRLRERENAK AERRRRRARK FEARIVAERE ‘ uumux

HYDROGRAPH ROUTING | ] - ,lf;/,'-.
KESERVOIR ROUTING - THRU MILLTOWN DAW . ‘ ' 87
i | | ISTAQ ICONP TECON ITAPE  JPLT  JPRT ' INAME ISTAGE  IAUTO
- - 9 .1 0. 0. 0 .0 100
- . ROUTING TATA -

! DLOSS  CLOSS ~ AVG . IRES ISAKE  IOPT - IPHP LSTR
0.0 0,000 000 1 0 0 -0 0
NSTPS. NSTOL  LAG AHSKK X TSK  STORA . ISPRAT

£ 0 0 0,000 0000 0,000 19 -1 :

- STABE 345,00 345,50 346,00 346,50 - 700 397,50 MBW00 3RS0 MO0 34950
130,00 35050 - 3510 32,00 300 3500
FLN 2,00 56,00 19700 . 401,00 50,00 936,00 - 126,00  1606,00  2063.00  2416.00
047,00 3901,00  4936,00  7593.00  10872.00  19012,00 :
URFACE AREAT O, 9, 5t 77,
oI 0 18, 155, 790, | ~ ?

CREL SPWID  CORW - EXPM ELEVL  COOL CAREA  EXPL
345.0 0.0 0.0 040 0.0 0.0 0.0 0.0

[AM DATA
TOSEL  COOD  EXFD DAKWID
349,14 0.0 0.0 0

PEAK OUTFLOW IS 14387, AT TIME 42,50 HOUR3
FEAX OUTFLOW I3 12017, AT TIKE 42,75 HGURS
FEAK OUTFLOW 1S 7473, AT TIKE 42,75 KURS

FE4S OUTFLOA IS 7928, AT TIME 42,50 HOURS

FEAK OUTFLOW IS 6496, AT TIKE 42,73 HOURS
FERK OUTFLOY IS G982, AT TIME 42,75 HOURS
FEAK QUTFLGW IS 3647, AT TIME 42,75 HOURS
FEAK CUTFLOW IS 2320, AT TIHE 43.00 HOURS

(

- PEAR OUTFLCW 1S 1096, AT TIKE 42,00 HOURS

143813884} e ki fatsivsist LEARANSPES TRXRRELITE
1

B T e A T L R T
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PEAK FLEW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE FLAN-RATIO ECCNONIC COMPUTATIONS
FLEWS IN CUBIC- FEET FER SECOND (CURIC METERS PER SECOGND)
- KREA IN SQUARE MILES (SQUARE KILGMETERS)

RATIDS APFLIED 70 FLOWS

OPERATION  STATION BREA  FLAN RATIO 1 #8TI0 2 RATIO 3 RATIO 4 -RATI0 5. RATIO & AArI0 7 RATIO 8
1,00 195 V70 W60 /50 /40 ) V20
HYIROGRAPR AT 1 2,40 I ge0A. STB3, A%, 4082, 3402, 2L, 204 1381,
(673 (192,65 163,76)( 131,860 115,59)(  96,33)¢ -~ 77,06)( 57,80 38,55
ROUTED 10 2 26 1 6150, 5031, 3946, 3209, 2589, 2016, 1452, 911,
(673 (17404400 13000 HLIDC 90,870 733200 S7.08)C 4L 25,79
ROUTED T2 3 2,40 1 6148, 5057, 3944, 32, 2590, 2014, 1452, 91A
(673 (174,090 143,200 100690( 90,6300 73,330 SAL2H 4L 25,76)
ROUTED T3 4 2,40 1 6126, 5048, 3941, 3208, 2582, - ML, 1447, 908,
(6T (1734800 142,950 11400 90,8500 73100 56,8410 40,900 25,71
RUTED 70 § 2,40 1 6120, 5035, 3927, 3190, 2679, 2004, 1add 906,
( 6.73) (173,290 142,50C UL200 90310 73,0400 S5,740C 40,890 25.65)(
ROUTEDR 70 6 2,40 1 8103, 5037, 3925, 3@, 274, 202, 1443, 204,
{73 C172,800( 142,620 11,15 90,300 72370 55,4800 40,35 25,500
RYTROGRSSS AT 7 3070 1 a5, 395, 6537, G603, déeS.  373s. 2802 idsb,
(9.3 C 264,80 ( 224,780 1854100 158,470 133,220 195,730 79,331 52,89)
2 CORRINED 8 £.30 1 14853, 12680, 9513, 7977, e53L, Uit 3748, 235%L
(1530 ( &A4096)0 382,010 286.380¢ 223,890 134,93)( 144,700( 106,130 67,48}
ROUTED 19 9 6,39 1 14387, 12017, 9473, 7938,  s4%¢. G082, 3897, 2320,
{1830 (4139600 360070 26844000 224,73)( 183,790 143.85)( 104.69(  45,70)
SUMRARY OF 3K SHFETY ANALY3IS
TP LINE Dahm

BN L vvivnerninennn INITIAL VALUE  SPILLW:Y CREST  TOP OF DAM

FLEVATICH 414,00 414,60 420,00

STCRMGE 597, 87, - 1150,

OUTFLON 04 0 S

RATIC FAXTHUM HAXINUM  MAXIMUN  MAXTMUM  DURATION TINE OF TIHE OF
oF RESERVOIR [EFTH STORAGE  OUYFLON  OVER TOP  MAX DUTFLOW  FAILURE

FHF WoSIELEY  DVER DA s0-FT CFS HOURS HOURS HOURS
1.00 420,39 4,39 13364 6152, 9029 42,30 0,00
85 421,03 1,03 1326, 3031, 4,25 42,73 000
70 410,62 62 1236, 3946, 3.50 42,75 0,00
40 429,24 o 1198, 31209, 325 43,00 0,00
50 419,71 0420 123, 2539, 0.0 43.25 ¢ 00
+40 415,43 0.00 1042, 2014, 0.00 45,35 0,00
W3 417,83 0,00 W) 1452, 0,30 43,29 0,00
) 414,94 ¢.00 9, 11, ¢ 43, 3¢ Hud

e m e i e mea L LTS R PTG R

"og

RATIO ¢
W10

680,
19.27)

302,
11.38)

© 402,
11,38)

400,
11,33)

399,
11,29)

398,
11,28)

734,
26,44)

1126,
31,39)

1078,
31,04)
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® ¢

N

W @

W

FLAN
HAX TMUM
RATID  FLOW.CFS
1.00 6148,
+85 3087,
0 394,
60 3202,
&) 2590,
+40 2014,
W30 1452,
120 910,
410 402,
FLAN 1
KAXTHUM
RATIO  FLOW,CES
1.00 8124,
185 3043,
W70 3941,
160 3201,
30 2582,
40 2011,
430 1447,
o2 703,
10 400,
Fual 1
OXTALM
I TE Fo WeCES
1,00 €120,
.95 5033,
70 3927,
80 1190,
30 2579,
<% 2604,
. k":' 1‘;4"..
W20 704,
4 10 Sac?'
o I
MAX MUK
RATI0  FLOWSCFS
00 4103,
89 2037.
70 3925,
+60 139,
V50 274,
40 20044
30 1443,
ey 04,
10 398,

STATION

HAXTHUN
STAGESFT

370.4
3%0.,0
3393
389.1
388.4
38843
387.7
3871
38641

SIATION

HEX MUK
STAGESFT

375.3
374,8
374.1
373,48
3751
372,46
3731
371,5

J7C. 8

STATION

HAX U
STAGENFT

369.2
363.8
3682
26743
1574

-----

STATION

WaXTHUM
ITRGZ#FT

36240
38145
3609
360, 3
339.9
39944
39847
357.9

396.5

T L ORI AR A DT o N 410
: i . :

3

TIKE
HOLRS

42,50
42,75
43,00
43,25
43,25
43,25
43,50
43,75
44,00

TIHE
HOURS

42,73
42,75
43,00
43423
43,50
43450
43,75
43,73
44,25

TTKE
HOURS

TIHE
HlURS

42,73

43,00
43,23
43,50
43,78
43,75
44,00
44,25
44,75

N4
oY,




FLQN 1 000000“000‘00'

ELECATION
STO2ACE
QUTFLOW
AATIO HAXI MUY
oF RESERUDIR
PHF WiS.ELEY
1,00 333,91
/85 135,28
W70 332,58
160 it
+30 331,53
40 351,05
130 350,38
20 349,39
10 347,75

EGI ENCOUNTZRED,
N>

SURNERY OF DAy SArETY Al YSTS
Mt 7o w s
INITIAL Wiue

345,09
18,
0,

KAXIXUM  MAXINU

DERTH STORASE
OVER [N AC-FT
4,81 373
4,18 135,
3,49 294,
3,01 267,
2,48 239,
1,93 210,
1,28 174
29 124,
0.00 67,

o4
SPILLWRY CheerT T0R OF DAM
345,00 349,10
18, 114,

0, 2083,
HAXTHUM DURATION TIME oF
OUTFLOY GVER TOP  mAX OUTFLOW

CFS HOURS HOURS
14557, 11,25 22,50
1207, 10,75 42,75

9478, 10,00 42,75

7738, 7,00 42,50

6494, 8,25 42,75

o082, 7.00 42,75
3697, 9425 42,75
2320, 2,590 43.00

109¢, 0.00 4300

TIME GF

FAILURE

HOUz2

OOOOOOOOO
- Lt t e . T
C>°°OOC’C>O
0000()000

-
<>
<>
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RN f"h hu?nrH En.:\ﬁ.h. (‘1.,(‘ -1)
Tim SAEIY VERSIIY  JuLY 1978 4 ) :
LAST RCDIFICATICN 01 AFR 80 (8re4: 4 //V‘f -
KLU AT S , 26
I Al HILLTCAN LN XkAK  EAST BRANCH CHESTER CREEK
2 A2 EAST GOSKEN TWP» CHESTER COUNTY» PA,
3 A3 WD # PA-00218 PA DER 4 15-144
4 B30 0 15 0 0 0 0 0. 4 3
5 B 5 . ‘ '
6 J 5 N
7 g . ,
8 K . 1 1
9 M INrLDU HYDRGGRAPH - TWP, L: iNE TAN SUEAREA 3
10 " 1 1 e 6.3 1
1 P 25 13 123 A3 143 _
12 T : ' 1 - .05
13 Woo2,06 .60 | : , "
15 Ko 2 . o T e o
16 ki RESERV2IR ROUTING - TWP\' LINE Dk -
7y , o ,
- 18 o1 597
19 88 0 12 6L 174 368 597 1150 2000
20 B30 395 400 405 410 414 420 425
2 I -t B Y Y T
2 80420 27 1,57 50 ,
ks K 1 3 R
24 KL R, TdRU FwH 2 -fz‘ PPN
26 v ,1 1 R ' . . - N .
i Y& 4 07 A 334 ”,z.uo 100 40063 3
B 790 M0 eo 400 130 350 510 334
e 7820 330 790 400 1000 4w .
410 UK r 4 - 1
Ll i1 RuL‘u % THAL 'NCH 3-
32 Y 1 1
1 oo _ S b
3 V60705 07 38 30 230 W02
35 00 350 | 0 370 740‘ 389
3% Y780 300 10 .0 1010, - 30 B
K] K b Sy oo SRR
38 K1 ROUTING THRU FEACK 4.5 5 L
39 Yy oo SRS ST KF
10 oot : S .
4 1S G SR )L vl BN 7 S
£ 70030 1500 3300 260 30 . 450 343
43 7590 30 om0 30 1z 390
4 X 1 6. {
45 K1 ROUTING THRYU REACH § - &
4 Y S 1 1
Y] AT : 3 .
4 Y6 a1 07 Jd T 30 2100 L0067
19 70 390 S0 G700 1500 3600 20 354
50 T30 300 4500 300 5100 350
51 ) 7 : 1
52 K1 INFLOW HYDRGGRARHE - HILLTOUN [N §73AREA
53 H 1 137 &3
54 F RETERRS VE S vV £ IR T
55 T RN -
58 Woo2016 .60
7 X =15 =05 2
3 K 2 8 1
59 Kt CCHBINE MYDROGRAPKS AT KILLTCUN DM
) K 1 § 1
i L] BCRCT .70 Dnurvpn | eunmp ML YA nAN
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JRifReattegr ke s el s PRSI TREFIFLY
FLOOR HYDROGRATH FACKASE (HEC-1)
[AM SAFZTY VERSICN JULY 1978

LAST ¥ODIFICATION 01 &4P% 30
PR IRRRE AR ARRE N ROKX

m s

NN DATER B1/07/23,

TIEEY 16,07,34,

sl ”

®© 06~9 © 0 06 06 0 0 06 0.0 @ 0 6 0 @ 0 o~ o

-

Na kHR
300 0

RTI08=

- T

. KILLTOWN DAM

N

W27

ERD OF NETWORK

KK
EAST GOSKEN TWF.» CHESTER COUNTY, PA,
MDD & PA-G0218 FA DER # 15-144

JOR SFECIFICATION

HIN  IlAY IKR  IMIN  METRC
15 0 0 0 0
JOFER KWT  LROPT  TRACE

5 0 0 0

HULTI-PLAN ANALYZES TO BE PERFCRMED
NFLAN= S NRTIO= 1 LRTIO= 1

IFLT
0

63 11 1 18,5 -1
&4 Y& 35 M55 38 65 47 47,5 348 348.5
85 Y4 350 3505 351 2 383 35S
8% Y50 56 197 401 650 936 1256 1406
67 YS 3049 3901 4956 7593 10872 19012
&8 A 0 9.2 51 7 '
&9 . $€ 339 s 350 160
0 $ 345
7 $I 349.1
7 L) 1 339 25 345 400
73 L%k 90 } 339 25 5 35041
1z 8 50 1 339 W 345 35041
75 $B 50 1 339 1 345 35041
.74 : 3B 50 t 339 2345 3501
7 N 1 10 {
78 . vkt ROUTING THRY REACH 9 - 10
. w0 1 i
80 Y1 !
e} ' 16 .08 06 . 0B W I 300,014
82 | 2 R £ 0003 80 310 90 307
83 Y7180 310 300 30 30 330
84 K 99 '
1 PREVIEW CF SEQUENCE OF STREAM HETWORK CALCULATIONS
RUNOFF HYTIROGRAPH AT 1
ROUTE HYDROGRARH TO 2
ROUTE HYDROGRAPH TO 3
ROUTE HYLROGRAFH TO 4
RAUTE HYDROGRARH TO 5
RIUTE YYDRIGRAPH T 6
RUNOFF HYTADGRAPH AT 7
COMRINE 2 HYDROSRAPHS AT 8
ROUTE HYDROZRAPH TO 9
ROUTE HYDROSRAPH TO 10

3491

EAST BRANCH CHESTER CREER

IPRT
-4

349.5

2063 2416

100 307

hSTAN
0
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PEAR FLTW AND STORABE (END OF PERIIN: SUMMARY FOR HUf?IPLE FLAN=RATIC ECGNCHIC COMPUTATIONS

FLCWS IN CUBIC FEET FER SECOND (CUBIC KETERS PER SECOND)
AREN IN SRUASE MILES (SOUARE KILONETERS)

RATIOS APPLIED TO FLOWS
CRERATION STATION ARER  * PLAN RATIO 1 o

27

HYDRUSRASY AT 1 2,40 1 1837,
L 673 52.02)1¢

2 1837,
¢ 32.021¢

3 1837,
 S2.02M

4 1837,
 52,00)¢

3 1837,
( 52.02)¢

ROUTEE TO 2 2.60 1 1288,
: (673 ( 38.46)¢
2 1288,
( 36,48)¢

3 1258,
(36,48

] 1228,
(36,460

b 1288,
{ J8.48M

ROUTER TD 3 2,60 1 1228,
(473 { 36.46)1

2 1288,
( 36.48)(

3 1288,

( 38.48)(

4 1288,
( 36.48)(

3 1283,

(36,4604

ROUTED 70 4 2160 1 1284,
C  6,73)  36,35)(

2 1284,
( 38,35M

3 1284,
{35,350

4 1284,
(38,351

3 1284,

( 36,35)¢

R T L e Fmeemt e LUk w h s st e ——— o it e e a—




RGUTER T0 5 2,60
{ 6:73)
ROUTED TO 6 2180
(573

HYDROSRARH AT 7 3,70

9.8

2 CCHBINED 8 30
( 16,32)

ROUTED TO ? 630
(18,30

RCUTED TO 10 6,30
{ 18,32

1279,

- 38220

1279,
Jhecant
1279,
36,22)(
1229,
36, 22)¢
- 1279,
35,201

1279,
38,2100
1229,
36,210
1279,
38,2004
79,
36,200
1279,

38.20)¢

252i.

71,4000

32
71,402
;2.
71,40)¢
2521,
71.40)¢
28521,

71,40)¢

3334,
74,40)¢
3334,
94,40 ¢
3334,
74,40)¢(
33344
74,40)¢
3334,
94,402

32804
73.04)¢
8382,
237,36
7350,
208,42)¢(
o812,
164,57)¢
4167,
118,01 ¢

3286,
?3.06)¢
5890,
195.12)¢
8247,
176.87)¢
93884
158.19)¢

4134,

A A gt o v & o
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FLAN L sesonennnsnnene

RATIO
OF
PhF

w7

PLAN 2 (EREEAEERANRE R NN

FATIO
OF
bl

27

PLAN 3 [EEEESEEEANE RN R

RATID
3
PHF

27

PLAN 4 EEEEEERREEENENY)

RATIC
9
N

a7
/

LN

PLAN S XX EREREERNR]

ELEVATION
STURAGE
CLTFLOW

KAXTHUM
RESERVOIR
.5 ELEV

417,38

ELEVATION
STORASE
QUTFLGW

KAXTHUM
RESERVOIR
¥ ELEV

417,38

ELEVATION
STCRAGE
QUTFLOY

KAXI MUK
RESERVOIR
B9 ELEV

417,38

ELEVATION
STORASE
QUTFLOW

HAXIHUN
RESERVDIR
U8 ELEY

417,28

ELTUATINN
STOREE
SUTFLOW

HUMEARY OF DA SAFETY winLySIS

Twp, Lrre
INITIAL VALUE

414,00 414,00
597, 597,
o 0
NEXIMUM  KAXINUM  MAXIMUM
DEPTH STORAGE  OUTFLOW
OVER DAM AC-FT CFS
0.00 2% 1288,

INITIAL VALUE

414,00 414,00
997 597,
0. 0,
KAXIMUN ~ MAXIMUM  HAXINUM
DEPTH STORAGE  OUTFLOW
OVER DAY AC-FT (FS
0.00 927, 1288,

INITIAL VALUE

414,00 414,00
397, 397,
0. 0.
MAXTHUM  MAXINUN  MAXIMUM
LEFTH STORAGE  OUTFLOW
OVER AN AC-FT LFS
0.00 9274 1288,

INITIAL VALLE

413400 414,00
397, 387
0 0.
KAXTMUM  EAXTHUN  MAXIHUM
DEFTH STORAGE  QUTFLOW
QVER LM AL=F CFS
4,00 927, 1288,

INITIAL VALUE

414,00 14,80
597, 397
0. 0

oA M
SPILLWAY CREST

SPILLUAY CREST

SFILLWAY CREST

SPILLUAY CREST

SPILLUWAY CREST

| €
TOP OF DAM oY%
420,00
1150,
2792,
DURATION  TIME OF  TINE OF
OVER TOP  KAX QUTFLOW  FATLURE
HOURS HOURS HOURS
0,00 43,50 0,00
TOP OF DM
420,00
1150,
2792,

DURATION  TIME OF  TIME OF
OVER TOP  MAX QUTFLOW  FAILURE
HGURS HOURS HOURS
0,00 43,50 0,00
TGP GF DAN

420,00
1150,
2792,

GURATION  TINE OF  TINE OF
OVER TOF  WAX OUTFLOY  FATLURE
HOURS HOURS HOURS
0,00 43,50 9,00
TOP GF DA

420,09
1150,
2792,

DURATION  TILiE OF  TIME @F
GVER TOP  LAX DUTFLEY  FAILURE
HOURS HOURS HOURS
0,00 43,50 0,00

TUF OF DAW
42,00
1150,
292,




RATIO KAXINUM KAY TMUN MAXIMUN
OF  RESERVOIR LEETH  STORAGE
PNF WiS.ELEV  OVER DEN  AC-FT
27 A17,58 0,00 927,
PLAN 1
MaXTHUM
RATIO  FLOWCFS

27 1288,

FLAN 2

NAXTHUM
RATIO  FLOW.CFS

W27 1288,

FLAN 3
HAXIHUN
RATI0  FLOW,CFS
37 1288,
PLAN 4
HAXINUM
RATID  FLOW,CFS
7 1368,
PLAY 5
RAXIHUN
RATI0  FLOW.CFS
27 1282,
PLAN 1
HaX it
RATIO  FLOW.CFS
27 1284,
FLAN 2
KAXTHUN
RATI0  FLOW.CFS
W27 1284,

NAXIMUM
QUTFLOW
CFS

1288,

STATION

MAXTHUN
STAGELFT

3875

STATION

MAXIHUM
STAGEWFT

387.9

STATIOH

MAXTEUY
STAGESFT

387.3

STATION

HAXINUM
STAGL FT

337,5

STATION

KAXTHUH
STAGESFT

387.5

STATION

HAXTHUN
STAGESFT

379

STATION

HAXIMUN
STAGEYFY

3719

TN e et s T A I ey AT

R . -
o R ;

DURATION

ov
H

3

ER TOP
QURS

0,00

TIKE
HCURS

43,50

TIME
HOURS

43,50

TIKE
HOURS

43,50

TIME
RGURS

43,50

TINE
HOURS

43,50

TiME
HOURS

4375

TINE
HOLRS

4373

TINE OF
HAX QUTFLOW
HCURS

4390

TIHE OF
FAILURE
HOURS

0.00

7.
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FLAN 3

KAXT¥UM

RATIC  FLOWSCFS

¥ 1234,
PLAN 4

HAXIMUM

RATIO  FLOW.CFS

27 12684,
PLAN 5

MAXIEUN

RATIO  FLOW.CFS

27 1284,
FLAN 1

KAXTHUM

RATIC  FLOW.CFS

27 1279,
FLAN 2

KAXTHUM

RATI0  FLOWCFS

V27 1279,
PLAN 3

HAX UM

RATID  FLOK(CFS

27 1279,
PLAN 4

HAXIHUM

RATIO  FLCHCFE

27 1279,

FLAN 5
KAXTHUN

ANTID  FLOWSCFS

V27 1279,

STATION

HAXTHUN
STAGESFT

NG

STATION

HAXTHUM
STAGESFT

371.9

STATION

HAXTHUM
STAGE,FT

3719

STATION

MAXIHUN
STAGEFT

36643

STATION

NAXIHUM
STAGEWFT

36643

STATION

HAX TN
STAGELFT

3486.3

STATIUN

HAXTHUA
STAGEPFT

326,43

STATION

HAX MUK
STAGESFT

36643

gLaie b T

4

TIME
KOURS

ATS

TIKE
HOURS

4373

TINE
HOURS

43,75

TIHE
HOURS

43475

TIKE
HOURS

43.75

TIKE
HOURS

'13075

n

TIME
HOURS

43,73

TIKE

HILRS

e s o

‘%q
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PLAN 1 STATION é

HAXTHUN
RATIO  FLOW/CFS

NAXIMUN TINE
STAGEPFT  HOURS

27 1279, 3583 4400

cLAN 2 STATION é

KAXINUN
RATIO  FLOWICFS

MAXIMUM TINE
STAGE/FT  HOURS

Qo
[ ]
)
{
(+ ]
® V7 1279, 359,5  44,00
o PAN 3 STATION &
MAXIMUN  KAXTHUN  TOME
o RATI0  FLOWIOFS  STAGESFT  HOURS
27 1279, TS 4400
. Q
i
L ° PLAN 4 STATION 6
NAXINUN  MAXIMUM  TINE
® RATID  FLOMWCFS  STAGEIFT  HOGRS
27 1279, 38,5 44,20
e .
PLAN S STATION &
o HAXIMUM  NAXIMUM  TIME
RATID  FLOW/CFS  STAGZ'FT  HOURS
@ 27 1279, 8.5 44,00
1 SUNMARY OF DAN SAFETY ANALYSIS
) o mIlligevprs DARmM
ELAN 1 vvvenrennnnnens INITIAL GALUE  SPILLWAY CREST  TOP OF DK
° ELEVETION 45,00 345.00 349,10
STORRGE 18 i3, 14,
QUTFLH 0 0 2063,
-]
RATIO  MAXINUN  MAXTUN  MAXIKUN  MAXDNUN  DURATION  TINE OF
o OF  RESERVOIR  DEFTH  STORAGE  OUTFLON  OVER TOP  MAX GUTFLOM
BF WS.ELEV  CUER [AH  AC-FT CFS HOURS HOURS
® 27 350014 1,04 162, W, 5400 43,00
FLAN 2 vovvvenneneenns INITIAL VALUE  SPILLWAY CREST  TOP OF DéM
: ELEVATION 345,00 345,00 349,10
STORAGE 18, 19, 114,
o OUTFLOY 0 0 2063,

TIKE OF
FAILURE
HOUAS

0.00

2lq

B e e S A - TS S s ke e A N M A P
: b, I :

o

.




ST e e et et S v M Sy~ ¢ VS MLMRE S Tevar SOiAt B el sy e

RATIO KAXIRUK

@ OF RESTAVOIR
PMF W.S.ELEV
a 2 150,11
t
a FLAN 3nunnnuno
ELEVATION
STIORAGE
o OUTFLOU
o ReTIO ML THUY
- or SESERVGIR
I HF W, 8, ELEV
()
02 350,12
<)
F’LAN Ql.'!“lt"!.'l.
ELEVATION
O STORAGE
QUTFLOK
Q
RATIC KX MUK
oF RESERUIIR
0 3 WS ELEV
W27 350,12
()
o FLAN 500000'-00~00|00
o ELEVATICN
STORME
QUTFLOW
()
RATIO HAXTHUH
@ oF RESERVDIR
FHF WS FLEV
e 27 350,13
< ]
Q
O
®
<)

HﬁXfHUH hrXIHUM  MAXINUN DURATION TIKE OF TIHE OF
”DEFTH STORAGE  CUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
QVER DAM AC-FT CFS HOURS HOURS - HMIRS
1.01 161, 8382, 2,03 42,75 42,30
INITIAL VALLE SPILLWAY CREST TOP OF DA
345,00 345,00 349,10
‘8 16, 114,
0, 0. 2063,
MAYIMUY  MAXINUM  MAXIMUN  DURATION TIKE OF TINE OF
IEPTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLON  FAILURE
OUER Do AC-FT CFS HOURS HOURS HOURS
1.02 161, 73604 22 43,00 42,30
IRITIAL UALUE SPILLWAY CREST TP uf DAN
345,00 345,60 349,10
18, 18, 114,
0, ' 04 2043,
MAXIHUE  HAYIMUM  MAXIMUM  LURSTION TIKE OF TIlE OF
[EFTH STCRAGE  OUTFLOW  UVER TOP  MAX GUTFLOW  FAILURE
OVER DA c-FT CF3 HOURS HOURS HOURS
1,02 161, o812, 2,04 43,50 42,59
INITIAL VALUE SPILLUAY CREST TOF CF DAN
345,00 345,40 149,10
18, 18, 114,
0, 0. a3,
BAYIMUM  MAXIMLM  MAXIMUN  DURATION TIME OF TINE CF
[EPTH STORAGE  OQUTFLOW-  GVER TOP  MAX OUTFLOH  FAILURE
OVER DAM AC-FT CFS 1oURa © HOURS HOURS
1403 161, 4172, 3,04 44,08 42,90
FLAN 1 STATION 10
HidX THUM HBXTHU TIKE
RATI0  FLOWICFS  STRGE(FT  HCURE
W27 3284, 312,35 43,00
PLAN 2 STATION 10
HAXTHUN MAXTHUM TIME
FATIO  FLOW,CFS  STAGE(FT  HOLRS
27 €390, 34,6 43,00
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PLAN 3 STATION 10
HAXIHUN HAXTMUN TIHE

RATIO  FLOW/CFS  STAGESFT  HOURS

W20 2N 3403 43,00

BAN 4 STATION 10

FAXTHUN KAX TN TIHE
RATIO  FLOW,CFS  STAGESFT  HOURS

27 55864 33,9 43,50

PLAN - 7 STHTION 10

KAXIMUN  MAXIMUN  TIME
RATID " FLOW/CFS  STAGEIFT  HOURS

27 4134, 3L 44,28
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7 JI 1
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14 X -1,5
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18 Y1 1
19 35 0
20 £ 390
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2 420
A K 1
] 3!
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2 Y1
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28 Y7 0
29 17 620
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3 Kt
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33 Y1 1
34 16,07
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3 17 870
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Iy Y7 0
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43 Y6 1
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50 Y7 370
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52 K1

53 ] 1
54 P

55 T

56 W24
57 £ -5
5 K 2
59 K1

60 K 1
é1 K1
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MILLTOWN DAN  tine EAST BRANCH CHESTER CREEK I '743?7 :
EAST GOSKEN TWP., CHESTER CCUNTY, P, R
NIT # Pa-00218 PA DER # 15-144 '
13 0 0 ¢ 0 0 -4 0
1

o7 ') g o4 W3 2 W

1
INFLOW HYBRTGRARH - Tup, LINE AH SUBAREA

2.6 4.3 1
U3 1 1 g
105
2
1
RESERVGIR ROUTIXG - TWP. LINE Ly
| 1
59
5L 14 B 57 150 ongg
00405 410 414 4n gos
38 1.5 .
L5 530

RCUTING THRU REsCH 2

[#3]

o 384 40 1100 L0083

80 460 180 -390 310 334 R 34
790 200 100 416
1
ROUTING THRY 8248 3 - 4
) 1
07 369 350 2350 L0023
300 380 70 370 740 369 799 169

9§30 80 1010 390

ROUTING THRU RZiCH 4 - 5
1 1

o 363 370 2050 0028
150 380 260 370 450 363 150 363
1010 B0 1120 N

ROUTING THRU RZACH S - 4
{ 1

o 354 380 2100 0049
30 370 150 180 240 354 250
430 Ky 510 330
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1
INFLOW HYDROGRAPH ~ MILLTOMN DAM SUBAREA
3.7 6.3
113 123 132 143
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COMBINE HYDROGRAPHS AT MILLTOMN DAM
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86 Y5 0 S 197 401 650 938 1256 1406 2063 3084
87 YS 4182 5227 4422 9185 12148 19914 ,
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1 FREVIEY OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRSFH AT
ROUTE HYDROGRAXK TO
ROUTE HYDROERA™H TO
RCUTE HYDROBRAPH TO
ROUTE HYDRCGRf*H TO
ROUTE HYDREGR-SH TO
NUNOFF HYDROBRAPH AT
COARINE 2 HYDROGRAPHS AT
ROUTE HYPRIGR4PH TO

END' OF NET.O0RK

~NO QY SO~ L B PO e

TEXRROEERRRE DOk kA Sk 4

FLGOD HYDROGRAPH FACKAGE (HZC-1)
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U BATEY 81/07/23,
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#OT # FA-G0218 FA DER 4 15-146

JCB SPECIFICATION

: it NHR  PHIN 1Dy Ik ININ  METRC  IFLT  IFRT  NSTAM
- 300 0 19 0 0 0 0 0 -4 0
JOPER NWT  LROPT  TRACE
v 0 0 0

HULTI-FLAN ANALYSES TO BE PERFORMED
HFLAN= 1 MRTIC= 9 LRTIO= |
RTIOS= 1,00 .85 .70 .60 .50 .40 .30 .20 i
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FEAK FLOW NI STORAGE (EXD OF FERIOD) SUKNARY FOR-KULTIPLE PLAN-RATI) FCONCKIC CONPUTATIONS
© FLONS IN CUBIC FEET FZR SECOND (CUBIC METERS PER SZCOND)
PREA N SUUSKE MILeS (SQUARE KILOKETERS)

RATIOS APPLIED TO FLOWS

STATION

RATIO &6 RATIC 7 RATIC 8 RATIC 9

AREA FLAN RATIO 1. RATIO 2 RATIO 3 RATIO 4 RATIO &
' 1,00 489 0 v 60 . 20 +40 +30
oy 2480 1 6804, o 578% 0 4782 40B2, 3402, 2721, 2041,
{673 192,830 163,700 ¢ 124,8630 115,59)0 94,300 77.06)C 957,80)¢(
2 2,80 1 6139, 5051, 3945, 3209, 2389, 2016, 1452,
{  &73 1741400 WI.050 L7200 90,87)0 73,3200 857,08 C  41,11)¢
3 2,40 1 6148, 057, 3944, - 3202, 2590, 2014, 1452;
( 6,70 174,000 143.2000 1L69 0 30630 73300 52,020 (  41,13)¢
4 2,40 1 6126, 9048, 3941, 3201, 2532, 2011, 1447,
{670 1734600 142,950¢ 111,600 90.83)C  73.100(C 56,9400  4D,99)¢(
S 2,40 1 120, 5033, 3927, 3190, 277, 2004, 1444,
{ 6, 71) 122,290 142,88 ¢ 134,200 90,3300 73,00 ¢  S570( 40,69
6 2.60 { 6193, 5037, 3725, 31894 2574, 2302, 1443,
{670 172,800 142,623C L, 130 90,3000 728700 S&.88M 46,350
7 3,70 | 9339, 7538, 8937, 3603 4457, 3738, 2802,
{ 9439) 264,40 ¢ 224,790 185,400 183.,47)¢C 132000 105380 79,330
8 6,30 1 14433, 12080, 7913, 77774 4331, atll, 3748,
{ 15,32} 414,500 332,070 287,380 225,890 184,900 144,700 108.13)¢
9 4,3G 1 14551, 11999, 9472, 7720, 8491, 5068, 3673,
( 16.32) 412,00 ¢ 3377300 23,2200 224,270 183,805 143.510C 104.,02)¢(
SlrraRY OF DK SAFETY ANALYSIS
Twp L e LA
FREL I by INITIAL ViLlE SrILLWAY CREST TGP OF DAM
ELEVATION 414.00 414.00 420,00
STORAGE 9974 397, 1150,
pUTFLOW 0. 0, 792,
RATIO HANTHUM MAXIAUM  HAXThUN  MAXINUM  DURATION TINE OF TIME OF
0F RESERVOIR [EFTH STGRHJE  OUTFLOW  OVER TOP  #AX OUTFLOW  FAILURE
FHF WS tLEV  DVER D&M AC-ET CFS HOURS ri0URS HOURS
1,90 21,39 1,39 13544 a130. 9.25 42,50 0.00
83 421,03 1,03 1326, 9031, 4,25 42475 0,00
W70 420.62 62 1236, 3944, 3.50 42,75 000
80 420.28 +28 1198, 3209, 2,25 43,00 0.00
+30 419,71 0.00 1123, 2589, 0.00 43,25 0.00
40 418,33 0,00 1042, 2014, 0.00 43,23 ¢.00
+30 417,88 0,00 9554 1452, 0.00 43,25 0.00
+20 414,34 0.00 839, 911, 0.00 43,50 0.00
a0 415,45 0,00 749, 402, 0,00 43,79 0.¢0

20
1361,
33:S53

911,

23791

710,
25,76)¢

708,
25.71)¢

208,

25650

204,

235N

1843,

32,89

2383,
6748

2317,
831611

A0

00V

19.27)
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11,38}
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11,38
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11,33

329,
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934,
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RATIO  FLOW,CFS
1,00 6148,
83 3057,
W70 3944,
+60 3202,
a0 2590,
0 2014,
] 1432,
20 910,
] 402,
PLAN 1
HAXTHUM
RATID  FLOW/CF3
1,00 61264
85 3048,
70 39414
160 3201,
0 2282,
40 2011,
+30 1447,
20 908,
10 400,
PLAN 1
HAXTHUH
RATIO  FLOWICFS
1,00 6120,
83 5035,
70 3927,
160 3190,
5 207%,
VA0 2004,
130 1444,
20 904,
10 399,
FLAN 1
HAXIHUH
RATIO  FLOW,CFS
1,00 41034
85 2037,
V70 1925,
160 3189
30 2974,
40 2002,
+30 1443,
20 904,

10 18,

STATION

HAXTHUM
STAGEFT

390.4
390.0
3895
389.1
368.6
388.3
3987.7
387.1
386.1

STATION

HAXIHUH
ETHGESFT

375.3
374.8
3741
373.6
3731
37244
37241
3715
37046

STATION

KAXTKUM
STAGEFT

3592
38,8
3632
387.8
3674
367,0
3865
3660
36340

STATION

HAXTHUM
STAGEFT

362.0
361,35
3609
3803
39549
35944
3587
357.9
35348

3

(&)

TIKE
HOURS

42,50
42,73
43,00
43,25
43,25
43,23
43,50
43,75
44,00

TIME
HOURS

42,73
42,73
43,00
43,23
43,30
43,90
43,75
43,73
44,23

TIHE
HOURS

42,75
43,00
43.25
43,30
43,30
43,75
43,75
44,00
44,50

TIKE
HOURS

42475
43,00
43,23
43,30
43,75
43473
44,00
44.25
44,75

214
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RATIO

oF
FHF

1,00
185
W70
160
v30
140
+J0
+20
10

ELEVATION
STORAGE
OUTFLOW

MAXTHUN
RESERVDIR
W.S.ELEV

354,62
35,88
353.09
352,54
352,02
391,42
320,68
349,40
347,75

e A N B e 8 e e e e e

SURMIRY UF DAN SAFETY ANALYSIS

ML TOwA Do lgé%
INITIAL VALUE  SPILLWAY CREST  TOP OF DAK
345,00 345,00 350,39
18, 18, 170,
0, 04 3084,
KAXIMUN  MAXIMUN  MAXIMUM  DURATION  TINE OF  TIME OF
DEFTH  STOR4GE  OUTFLOW  OVER TOP  MAX OUTFLON  FAILURE
OVER DAM  AC-FT CFs hOURS HOURS HOURS
4,32 416, 14551, 9,00 42,50 0,00
3,58 . 11999, 8,50 42,75 0,00
2,79 324, 9472, 750 42,75 0.00
2,24 292, 7920, 6475 42,75 0,00
1,72 284, 6491, 5:75 42,75 0400
1,12 230, 5048, 4,50 42,75 0,00
W33 190, 3473, 2,50 43,00 0,00
0.00 124, 2317, 0,00 43,00 0,00
0,00 67, 1096, 0,00 43,00 0,00
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GEOLOGIC REPOPT

BEDROCK - DAM AND RESERVOIR

This area overli_s the Baltimore Gneiss, which is a recrystallized
sediment consisting of bilotite and hornblende gnelss, heavily
injected with gabbro.

STRUCTURE

The joints are moderately to poorly formed in a platy or blocky
pattern.

OVERBURDEN

The overburden in this area most probably consists of residual
solls originating from the parent bedrock.

AQUIFER CHARACTERISTICS

This formation has an extremely low primary porosity and the jointing
provides a very low secondary porosity. Subsurface seepage in this
area should be of little concern. 1

DISCUSSION

From the available construction plans, it appears that the cutoff
trench of the dam was excavated to bedrock. If such is the case,
the Baltimore Gneiss provides a good quality foundation for heavy
structures,
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