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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Rock Run Dam

County Located: Chester County

State Located: Pennsylvania

Stream: Rock Run Creek

Coordinates: Latitude 40° 00.3' Longitude 75° 51.3°
Date of Inspection: 18 August 1978

Rock Run Dam is a hollow reinforced concrete
structure of the "Ambursen" type approximately 583 feet
long and 42 feet high. The buttress walls are founded in
rock and there is an upstream concrete cutoff wall extending
at least 8 feet into natural rock. The dam was built in
1917. The dam has been in service since construction and has
experienced some concrete spalling and deterioration. The dam
is assessed to be in fair condition.

Hydrologic and hydraulic computations presented
in this report indicates that the dam will only pass 30
percent of the probable maximum flood (PMF) without over-
topping. At this flow, overtopping would first occur adjacent
to the abutments and then over the dam. Overtopping could
cause failure of the structure starting with erosion adjacent
to, and possibly under, the retaining walls at each end of
the dam as these end walls were not founded in rock. Since
the dam will overtop at flows less than 50 percent of the PMF,
coupled with possible structural failure, the spillway is
considered to be "Seriously Inadequate".

The dam is classified as an "Intermediate" size
dam by virtue of its 42 foot height and 1200 acre-feet normal
storage. The dam is also considered to be a "High" hazard
structure because in the event of failure, there is a possi-
bility of loss of life and extreme property damage downstream.

The following recommended remedial work should be
undertaken immediately and is presented in order of priority.
However, this does not infer that the latter recommendations
are not important.

) A concrete retaining wall should be installed
at each end of the dam to an elevation of at
least as high as the parapet walls. This will
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enable the structure to pass higher flows and
changes the classification of the spillway
from "Seriously Inadequate” to "Inadequate"
in that the spillway will then pass an esti~
mated 68 percent of the PMF.

2. The pond drain system should be rehabilitated
so the reservoir can be drained in the event
of an emergency. Alternately, another drain-
age system should be installed.

3. The spillway and flood storage capacity of
the reservoir should be evaluated by a reg-
istered professional engineer and redesigned
to meet current state-of-the-art hydrologic/
hydraulic standards.

The following recommendations are considered
important and should be attended to within one year.

X. A registered professional engineer should
evaluate the downstream struts between
buttresses. As necessary, these struts
should be rehabilitated or recoated with
suitable materials to prevent further de-
terioration of the reinforcing steel.

2. Rehabilitation should also include the down-
stream plaster filler walls and repair of the
spalled concrete along the spillway and the |
parapet wall. ‘1

The Owner should develop an inspection check-
list together with an inspection and maintenance pro-
cedure to insure that all items are properly and period-
ically inspected, operated and maintained. Because of
the downstream population, a formal procedure of observa-
tion and warning during periods of high precipitation
should be developed and implemented. This procedure should
include a method of warning downstream residents that
high flows are to be expected along the creek.

11
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28 Sep 78

Date

8?‘f: WITHERS

Colonel, Corps of Engineers
District Engineer

Under the recently revised spillway evaluation guidelines, this
dam is considered unsafe, non-emergency.
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PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
ROCK RUN DAM
NATIONAL ID #PA 00059
DER #15-4

SECTION |
PROJECT INFORMATION

A SSTr AT

l.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. —,

4 e—>The purpose of the inspection is to determine if the dam
constitutes a hazard to human life or property.
N

1.2 Description of Project. ArRsrraAT

a. Dam and Appurtenances. Rock Run Dam is a hollow reinforced
concrete structure of the "Ambursen™ type, approximately 583 feet long and 42 feet
high. The dam is founded on rock with an upstream concrete cutoff wall and grout
curtain. The dam was built between the summer of 1915 and the spring of 1917.

As shown on Plate 2, Appendix E, the dam is a concrete slab and
buttress structure with the upstream slab inclined at an angle of 40° from the
horizontal. The downstream batter is IH:4V. The dam contains 27 buttress walls
formings 26 bays supported directly on decomposed or intact rock. Each bay is 15
feet on center for a total length of 513 feet. Wing walls extend beyond the buttress
walls, increasing the length of the dam to approximately 583 feet. The spillway is
located between bays 10 through |7 with a notched section between bays |3 and 14,
t as shown on Plate 2. The crest elevation is 485 feet (MSL) at the notch and the
remainder of the spillway is 2 inches above the notch. The parapet walls extend to
elevation 492,

The dam was designed for water supply and contains three intake pipes
as shown on Plate 3. The two upper pipes are |18 inches in diameter with elevations
at 473.0 and 463.1, respectively. The lower 24-inch cast iron pipe is at elevation
452.8 and serves as a pond drain. All three pipes feed into a common 24-inch cast
iron pipe and pass through the downstream toe. At the present time the two lower
pipes are inoperable; the valves are rusted closed and silt has accumulated to an
elevation above 465. Currently, water is supplied by demand through the upper
intake pipe and to the water treatment plant immediately downstream. A second
pond drain pipe is located in Bay No. |1, but it is not known how and when this pipe




was used. It is believed possible that this pipe was used for diversion during some
period of construction.

b. Location. Rock Run Dam is located on Rock Run in West Caln
Township, Chester County, Pennsylvania. The dam is located approximately 1.6
miles above the confluence of Rock Run and the West Branch of Brandywine Creek.

The dam site and reservoir are shown on USGS Quandrangle entitied,
"Wagontown, Pennsylvania", at coordinates N 40° 00.3' W 75° 51.2'. A regional
location plan of Rock Run Dam is enclosed as Plate |, Appendix E.

c. Size Classification. The dam is classified as "Intermediate” by virtue of
its 42 foot height and 1,200 acre-feet normal storage.

d. Hazard Classification. A "High" hazard classification has been assigned
to this dam because of the possibility of extensive property damage and loss of life
downstream in the event of failure of the structure.

e. Ownership. The dam is owned by the City of Coatesville. All
correspondence should be sent to the attention of Mr. Don Thompson, City
Administrator, City Hall, Water Department, 53 South First Avenue, Coatesville,
Pennsylvania 19320.

f. Purpose of Dam. The purpose of this dam is to supply water to the
town of Coatesville and the surrounding areas. Fishing is also permitted, but limited
to people with a special permit.

g. Design and Construction History. Between 1909 and 1914, several
water supply studies were made to evaluate the possibility of constructing the dam
on one of several tributaries of Brandywine Creek. During these investigations, six
test pits were excavated approximately |10 feet deep to intact rock along the
present center line of the dam. Based on these test pits and other surficial
investigations, it was concluded that this was the best site to found the structure.
The application report was submitted in 1914. The report of the application was
approved by Mr. J. E. Seelye for the State of Pennsylvania in February, 1914.
Between 1914 and March 1915, several letters and design changes were made by the
Consulting Engineer, Mr. Alexander Potter of New York City, New York.

Construction began in August of 1915, and by October, several buttress
wall footings were excavated and approved. Water pressure tests were performed in
mid-October, 1915, and core samples were taken. During this period, holes were
drilled along the centerline of the dam 50 feet on center and approximately 20 feet
deep. Rock cores indicated that the foundation rock was weathered and that
grouting would probably be necessary. Mr. Potter recommended that 3-inch holes be
drilled 5 feet on center and pressure grouted to seal the foundation. The actual
grouting work was postponed until August 1916.

By 23 December 1915, the weather was too cold to place concrete
without suitable protection. Therefore, the State directed/recommended that the




aggregate and water be heated before mixing the concrete to prevent freezing of
the concrete. The contractor installed steam pipes which ran through the aggregate
piles, and inspection reports confirmed that this system of heating the aggregate
prior to mixing was acceptable. During foundation preparation, several photographs
were taken, and these photographs indicated that all foundations were constructed
on either intact or partially decomposed rock.

On May 23 and May 24, 1916, rainfall runoff breached the diversion
dam, flooding the foundation areas. This delayed construction for approximately
one week, until the area could be cleaned and reevaluated. By |2 June 1916, the
State and other engineering representatives concluded that foundation grouting was
necessary to prevent l|eakage under the dam. The State representatives
recommended that grout holes be drilled 5 feet on center to a depth of at least 25
feet, and the split spacing technique would be used. They also recommended that
grout pressures range between 40 and 50 psi. On 4 August 1916, Sprague and
Henwood Company arrived at the site and began foundation grouting. Records
indicate that their grouting was performed in accordance with the specifiations, and
the grout pressures ranged from 0 to as much as |10 psi, averaging 40 psi. There
was notable grout communication between holes, first in the form of clear water,
then in a form of diluted grout and finally grout approximating the consistency of
the grout being pumped. Foundation grouting was terminated when pressures
exceeded 50 psi, or when the consistency of the grout leakage was the same as the
grout being pumped.

By December 1916, most of the essential structural features of the dam
were complete. Thereafter, mostly facial and cosmetic work was performed. It was
then concluded that an inspector was no longer necessary, since the work that was
being performed did not relate to the structural integrity of the dam. The last
inspection report in the Department of Environmental Resources files was dated
April, 1917. The dam was considered complete in the spring of 1917.

From the start of construction, in August 1915, through the fall of
1916, construction was very slow. The job was riddled with construction and labor
problems, and slowed by several design changes and protests from residents. The
State was very concerned about assuring that the foundation was securely seated
into dense and relatively unweathered rock. There was also concern that
differential settlement would occur causing structural cracking of the dam. Several
assessments were made, including re-analysis of the structure and the stability
against sliding and overturning. State personnel were also concerned with the fact
that much of the concrete work was being poured in the winter time.

Many photographs were taken to document that each buttress wall was
founded securely into rock. These concerns led to several arguments between the
contractor, the City and the State. Subsequently, a reorganization of personnel
occurred in the fall of 1916 and construction improved significantly.

In November 1916, the assistant engineer for the State of Pennsylvania
requested that a 20-foot section of the spillway be redesigned to contain a 20-foot
notch 2 inches deep at elevation 485. The purpose of this notch was to funnel
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1 normal runoff water through a restricted section of the spillway. This notch was
approved in a letter dated |5 November 1916 by the consulting engineer. In
: addition, on August 3, 1916, permission was given to relocate a 24-inch pipe, but
there are very few details as to where this pipe was located. During the visual
inspection a 24-inch pipe was noted in Bay No. || and it is assumed that this is the
pipe that is described in correspondence dated August 1916.

Between the date of completion and 1948, there are very few records
concerning this structure. In September 1949, an application was submitted to
replace the concrete weir cap on the spillway. The redesign was performed by
Albright and Friel of Philadelphia, Pennsylvania, and the work was performed by
Edward A. Daylor, Construction Company, Inc. There are no other records
concerning modifications or changes to this structure. Discussions with the Owner
during the field inspection indicated that several water supply pipes were recently
replaced between the dam and the new water treatment facility.

h.  Normal Operating Procedure. Under normal operating conditions, the
upper intake pipe, as shown on Plate 3, is left open and water is supplied by gravity
to the treatment plant, approximately 400 feet downstream. It is reported by the
Owner's representative that the lower and middle pipes are rusted and the valves are
inoperable. In addition, the Owner believes that silt has accumulated to some
elevation above the middle intake pipe. Excess water passes over the spillway into
the downstream channel and subsequently into Brandywine Creek. There are no
minimum downstream flow requirements.

1.3 Pertinent Data.

Pertinent data for Rock Run Dam is summarized as follows:

a. Drainage Area (sq. miles) 5.3
b.  Discharge at Dam Site (cfs) |
Maximum Design Flood 3,560
Top of Dam 8,230
c. Elevation (feet above MSL)
Spillway Crest (Notch) 485.0
, Spillway Crest (Main Crest) 485.2
Top of Dam 489
Top of Parapet Wall 492
Intake Elevation
Top 473.0 ,
Middle (Blocked) 463.1 !
Bottom (Blocked) 452.7
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h.

Normal Pool
Diversion Pipe

Reservoir (miles)
Length at Normal Pool
Fetch at Normal Pool

Storage (acre-feet)
Normal Pool
Top of Dam

Reservoir Surface (acres)
Normal Pool

Dam Data
Type

Length
Maximum Height
Cutoff

Grout Curtain

Diversion

Discharge
Water Supply

Type

Sizes

Comment
Spillway

Type

Length (Total)
Pond Drain

Type

Size

485.0
Unknown

0.7
0.5

1,200
1,250

6l

"Ambursen" type hollow
reinforced concrete

583 feet

42 feet

Upstream concrete wall into
rock.

Yes. 3-in. grout holes, 5 feet
o.c. at least 25 feet deep.
Average grout pressure
= 40 psi.

Initial diversion via a dam and
temporary pipe. Later diver-
sion through pond drain.

2 cast iron pipes embedded in
upstream face

I8 inches

Lower intake non-functioning.

Concrete ogee weir with 20-
foot long 2-inch deep notch.
117 feet

Cast iron pipe embedded up
stream face. Non-functioning.
24 inches
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SECTION 2
ENGINEERING DATA

Design.

A summary of engineering data for Rock Run Dam is presented in the

checklist attached as Appendix A. Principal documents containing pertinent data
used for this report are as follows,

I. "Report Upon the Application of the Borough of Coatesville for the
Construction of Rock Run Dam", Report No. 371, Chester County,
Pennsylvania.

2. "Supplementary Report Upon the Application of the Borough of
Coatesville", Permission to Construct the Dam on Rock Run, dated March 25,
1915.

3. "Supplementary Report Upon the Application of the Borough of
Coatesville", for Permission to Construct a Dam on Rock Run, Report No.
[5-4-4, dated 25 October 1915, prepared by George S. Beal, Assistant
Engineer.

4, "Computations by Professor McKibben on the Borough of Coatesville
Dam", dated 7 April 1914. This |3-page document contains a complete
structural analysis of the "Ambursen" type hollow reinforced concrete dam.

5. "Report On the New Source of Water Supply from the Brandywine Creek
for the Borough of Coatesville, Pennsylvania", prepared by Mr. T. Chalkley
Hattan, Consulting Engineer, January 14, 1907.

6. "Report On Water Supply of Coatesville, Pennsylvania", by Myron L.
Fuller, Consulting Engineer, dated August 8, 1913.

7. "Water Supply Investigation for the Borough of Coatesville, Pennsylvania",
prepared by Sanderson and Porter, Engineers and Contractors, New York
City, New York, dated August 9, 1913.

8. "Improved Water Supply for the Borough of Coatesville, Pennsylvania,
Report Upon the Details of Construction of the Proposed Rock Run Dam And
the Proposed High Service Distribution System", prepared by Alexander
Potter, Consulting Engineer, New York City, dated December 30, 1913.

9. "Specification for Contract A, Rock Run Storage Dam and Reservoir",
prepared by Alexander Potter, Consulting Engineer, New York City, dated
1913.
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10. Assorted as-built sketches, stability calculations during construction,
water supply and rainfall records during construction, miscellaneous notes,
letters, and other assorted correspondence,

I'l. 137 black and white photographs covering preconstruction, construction,
and post-construction documentation. In addition, there were many as-built
drawings available in the files.

The data in DER files was quite comprehensive and covered most aspects of
construction,

b.  Design Features.

The principal design features of Rock Run Dam are illustrated on the
plans, profiles, and cross-sections enclosed in Appendix E as Plates 2 through 4, and |
are described in Section 1.2, Paragraph a. These plates are reproduced from 1913
through 1916 drawings prepared by the City and the Design Engineer. Copies of the
1949 drawings prepared by Albright and Friel are also included in Appendix E.

2.2 Construction.

A description of the construction hiz ory is presented in Section 1.2. In
summary, the original work was performed by the B. G. Coon Construction Company
of Luzerne, Pennsylvania. The foundation grouting was done by Sprague and »
Henwood Company. Mr. Alexander Potter, Consulting Engineer of New York City, ]
did construction consultation and design work. Mr. Myron L. Fuller, Consulting
Engineer, directed the field investigation and also provided construction
consultation. Professor McKibben performed structural computations prior to,
during and after the construction period.

In 1949, Albright and Friel of Philadelphia, Pennsylvania, was hired to
repair this structure. Their principal work was to prepare specifications for
replacing the cap on the spillway and to provide recommendations for other minor
repairs. The construction work was performed by the Edward A. Dayior
Construction Company in 1949.

Since 1949, there has been no major reconstruction work on the dam.

The upper water supply intake valve was reported to be replaced and a flow meter

, attached to the system. New pipes were constructed between the dam and the

i waier freatment plant several years ago. Some refacing work was performed to the

| downstream slabs by Lansdowne Construction Company, but does not affect the
structural components of the system.

2.3  Cperation Data.

The only operational records maintained for this dam are reservoir
levels and water supply flows. There is no operational manual. Under normal




3 conditions, water enters the water supply system through the upper intake pipe, and
through an [8-inch pipe to the water treatment plant. It is understood from the
operational personnel that the lower pipe and pond drain pipe are silted in and that
the valves are rusted. During the inspection, these valves were turned and
confirmed that they did not operate properly.

2.4 Evaluation.

a.  Availability. Most engineering data reproduced in this report and
studied for This investigation were provided by the Pennsylvania Department of
Environmental Resources, Several drawings contained as Plates 2 through 4 were
provided by the Coatesville City representatives.

b.  Adequacy. The data available was very comprehensive and included a
cornplete structural evaluation including stability analysis. There are several other
documents describing results of the analysis and the consequences of design
adjustments made. There was a complete set of daily, weekly and, in some cases,
monthly construction progress reports. There were |37 photographs and foundation
approval slips signed by State representatives, which verify that the foundations
were founded on competent rock. There were several miscellaneous letters and
other pieces of correspondence describing how construction was performed, and
describing many of the problems associated with the construction. The visual
inspection of the dam described in Section 3 confirms that the dam was constructed
essentially as designed.

c. Validity. There is no reason to question the validity of the data. There
were records in the '?iles by various consultants who reviewed the structural analysis
and other redesigned changes. All of these people verified that the redesign was
correct and conservative.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field inspection team
are contained in the checklist enclosed herein as Appendix B, and are summarized
and evaluated as follows. In general, the appearance of the facility indicates that
the dam is maintained and the structure is in good condition. An assessment of the
water supply system indicates that the water supply pipes within the dam are in poor
condition, as the lower two pipes do not work, and the upper pipe valve is, for all
practical purposes, locked in the open position.

b. Dam. During the visual survey, there were no indications or evidence
observed of “distortions in alignment or in movement of the crest that would be
indicative of foundation settlement or imminent failure of the structure. There
were no signs of distress on the upstream face as viewed from inside the structure
from the observation platform. Many struts between buttresses on the downstream
face have had their bottom reinforcement exposed through weathering, and in some
cases the reinforcing steel is rusted and deteriorating. Vertical reinforcing steel
was occasionally exposed in the buttress walls. Often the steel was rusted and
deteriorated. All of these exposed areas were along the downstream half of the
structure,

The plaster filler walls on the downstream face between buttresses
were often cracked, buckled, and generally in poor condition. It is noted, however,
that these are not structural components, but only facial components. Although the
reason for installation of the plaster filler walls was not found in these files,
analysis of other similar dams indicates that the downstream facing was installed
for two purposes. The first and primary purpose was to minimize temperature
changes on the underside of the upstream slab, thus minimizing spalling and
deterioration of the slab. As a secondary purpose, the downstream facial wall was
placed for aesthetic reasons.

Construction joints on the underside of the upstream slab, showed signs
of leaching, but there were no significant signs of deterioration. The principal
structural elements, such as the buttress walls, were assessed to be in good
condition. There were some localized spalled areas with reinforcing steel exposed
and deteriorated. The downstream struts connecting buttresses were the only major
structural elements which showed significant signs of deterioration. However, it is
noted that no major structural cracks were observed to indicate possible instability
of the structure,

Seepage was emanating through the foundation, but this seepage was
clear and assessed to be relatively small in quantity, Due to the location of the
seepage, and the insignificant quantity, an assessment of the rate of flow was not
determined.




c.  Appurtenant Structures.

I. Intake Pipes. The intake pipes are assessed to be in good condition, but
the ‘valves in the pipes are assessed to be in poor condition. It is noted that
only the upper intake pipe is functioning, and it is reported by the plant
operator that that valve is essentially locked in the open position. It is
reported by the Owner's representative that the middle intake pipe, although
observed to be in good condition, is silted-in and the valve is rusted shut.

The lower 24-inch pond drain pipe could not be inspected since it was
covered with soil. Exposed portions of the gate valve were observed and it
was leaking at the stem. An attempt was made to exercise this valve, but
the leakage became excessive and further exercising of the system was
terminated.

2. Spillway. The spillway was inspected and observed that the crest was in
ooa'mﬁxion. However, the spillway chute below the cap was observed to
be spalled and some displacement was noted between the downstream chute
and the weir cap. The stilling basin immediately below the spillway is rock
lined and relatively stable. Water flows over a notched 25-foot diameter
semi-circular weir, and then discharges into the downstream channel.

d. Reservoir. Reconnaissance of the reservoir disclosed no evidence of
slope instability or other features that would significantly affect the flood storage
capacity of the reservoir. All slopes were well vegetated with an assortment of
hardwood and softwood trees, and the surrounding drainage basin was partially
residential, partially wooded, and partially commercial/recreational (golf course).

It was reported by the Owner that the upper end of the reservoir was
dredged about 1972. There was no dredging reported at the downstream section.
The operating personnel who accompanied the inspection team indicated that there
was probably significant quantities of silt on the upstream face of the dam, resulting
in nonfunctioning middle and lower intakes.

e. Downstream Channel. Immediately downstream of the spillway, the
discharge enters a stilling pool and flows over a 25-foot diameter semi-circular
overflow weir. Thereafter, the water flows downstream along a gravel bottom
channel for approximately 2.3 stream miles before entering the West Branch of
Brandywine Creek. The drainage area along the stream is predominantly wooded or
farmland. See Section 5 for additional discussion on downstream conditions.

3.2 Evaluation.

In summary, the visual survey of the dam disclosed that there was no
significant structural cracking of the dam, and it is assessed that the dam itself is in
fair condition. The downstream facial walls, on the other hand, are in poor




condition, in that they are cracked, buckled and reinforcing steel and wire mesh
facing is exposed. Typical photographs taken during the visual inspection are shown
in Appendix D. There was some minor seepage noted through construction joints and
some hairline cracks. However, this seepage is not considered to be indicative of a
potentially unstable condition. i

The intake pipes were inspected and found to be in good condition. It is
noted that the valves are in poor condition and that the lower two intakes are
blocked with silt.

The overall assessment of the dam and appurtenances is that the i
structure is considered to be in fair condition with the understanding that the pond
drain systems are currently nonfunctional. The reservoir cannot be drained by the S
methods designed into the structure. i
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SECTION 4
OPERATIONAL PROCEDURES

4] Procedures.

Normal operating procedure does not require a dam tender. Water is
supplied to residents by an 18-inch intake at elevation 473.0. Water travels through
another cast iron pipe directly into the treatment facility, and is thereafter
distributed to the residents of Coatesville and the surrounding area. Excess water is
discharged over the spillway and into Rock Run. :

4.2 Maintenance of the Dam.

There are no formalized maintenance procedures for this dam. It
appears that there was little or no maintenance performed to the water supply
systems located within the dam, in that the valves were rusty and locked in their
current position. Several years ago, selected areas of the upstream face were
repaired and resurfaced with grout. Since that time, there have been no major
repairs performed to the dam.

4.3  Maintenance of Operating Facilities.

There are no maintenance procedures delineating the requirements for
maintaining the operating facilities. 1t appears that the water supply pipes/valves
are not maintained in that they are always in the open position and water is fed by
gravity to the treatment plant and distributed on demand.

4.4  Warning Systems In Effect.

There are no formal warning systems or procedures established to be
followed during periods of exceedingly heavy rainfall. However, representatives at
the water treatment facility monitor the dam during periods of exceedingly heavy
rainfall. The Owner's representative also indicates that the external portions of the
dam are inspected daily to determine if unusual seepage is developing downstream.

4.5 Evaluation,

There are no operating procedures nor are there any warning systems or
procedures established to be followed during periods of exceedingly heavy rainfall,
or in the event of an emergency. Commensurate with the possibility of loss of life
and extreme property damage downstream in the town of Rock Run in the event of
failure, a formal warning procedure should be implemented. An operating
procedure, together with an inspection checklist should also be formulated and

12




implemented by the Owner. Coupled with this operational manual, a maintenance
procedure should also be formulated. The listing of items to be inspected should
include all critical items of the facility.

It is also assessed that the pond drain pipe should be reestablished so
that it will operate in the event that it is necessary to draw down the reservoir. It
is determined, based on discussions with the Owner's representative, that this pipe is
blocked and will not operate.

During the inspection, several other pipes were found; one is located
inside the dam in Bay No. || and two pipes were located on either side of the stilling
basin pool. The Owner's representative did not know what these pipes did or where
they went. It is recommended that these pipes be traced to determine their
function and their possible use in draining the reservoir.




SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. Available design data relating to the design of this dam
was contained In the application report dated January 30, 1914. Although the
designer, Alexander Potter, Consulting Engineer, submitted a spillway design "of
ample size to discharge the greatest flood :}iﬁly to occur during the life of the
structure," Charles Ryder's application repor demonstrated a larger spillway was
required. The drainage area was subdivided into || areas, and the peak discharge
rate from a two-hour storm, 5.48 inch rainfall occurring on August 3, 1898, was
determined. It was calculated that the peak inflow rate of 4,772 cfs could be safely
discharged by a ||7-foot long spillway. Spillway capacity is 2,310 cfs with a 3-foot
head. The drainage area used in the calculations was 5.32 square miles, which does
not agree with the total drainage area shown on the watershed map attached to the
application, 6.67 square miles. The drainage area disclosed by current USGS maps is
5.69 square miles.

The watershed is currently 40 percent wooded, [0 to |5 percent
residential, and the remaining is open farmland. Elevations range from 840 feet in
the upper reaches to 485 feet at the normal pool elevation. It is expected that
residential development will continue at a moderate rate within the watershed for
the foreseeable future.

In accordance with the criteria established by the Federal (OCE)
Guidelines, the recommended spillway design flood for this "Intermediate" size dam
and "High" hazard potential classification is the probable maximum flood (PMF).

b. Experience Data. The plant maintains only water supply usage records
and limited documentation on reservoir levels.

c.  Visual Observations. On the date of the inspection, no conditions were
observed that would indicate that the outlet capacity would be significantly reduced
during a flood occurrence. Although siltation has occurred at the upper end of the
reservoir, and reportedly there are significant quantities of silt at the lower end of
the reservoir, the effect on flood water storage capacity is minimal. Observations
regarding the condition of the downstream channel, spillway conditions, cnd
reservoir, are located in Appendix B.

d. Overtopping Potential. The PMF peak inflow is estimated to be 13,200
cfs when compared to the nearby Marsh Creek Dam Watershed (see Appendix C).

(1) See Section 2.1, reference No. |.




Marsh Creek Dam was also inspected under the National Dam Inspection Program.
Marsh Creek peak PMF inflow was developed according to the Soil Conservation
Service criteria, which is conservative for small watersheds. The spillway capacity
when the reservoir level is at the top of the dam is about 3,560 cfs. Flood routing
through the reservoir by the approximate method (Sheets 9 and 10, Appendix C)
indicates that the spillway capacity and flood storage are insufficient to pass either
the PMF or 0.5 PMF without overtopping. At these storms, the water elevations
would be 493.5 and 490.6, respectively. This corresponds to 8.5 and 5.6 feet above
the spillway crest for the PMF and 0.5 PMF conditions.

Although the dam has core walls extending into each abutment, the
drawings indicate that these do not extend horizontally into bedrock. Thus, it is
possible that if the dam overtops, some erosion will occur along both sides of the
core wall, which could lead to failure of the structure.

If the abutments are raised to the same elevation as the parapet wall,
the spillway capacity would be approximately 8,230 cfs. The increased spillway
capacity and the increased flood storage are sufficient to approximately 0.67 PMF
without overtopping the dam.

e. Spillway Adequacy. The spillway system is judged "Seriously
Inadequate" if all of The foiiowmg conditions exist (Engineering Technical Letter No.
1110-2-234, 10 May 1978):

"I. There is a high hazard to loss of life from large flows
downstream of the dam.

"2. Dam failure resulting from overtopping would significantly
increase the hazard to loss of life downstream from the dam from
that which would exist just prior to overtopping.

"3, The dam and spillway are not capable of passing one-half of the
probable maximum flood without overtopping failure."

It is judged that Rock Run Dam would fail as a result of overtopping
and erosion around the abutments. Drawings indicate that the core walls do not
extend to rock and that failure would first occur at the ends of the dam. Without
increasing the height of the dam, the dam is capable of discharging only 0.3 PMF
without overtopping (see Appendix C for details). In the event that failure occurs,
all of the aforementioned conditions would be satisfied and the spillway is
considered "Seriously Inadequate”.

As shown in Appendix C, the dam is capable of passing 0.68 PMF
without overtopping when the abutments are raised to the same elevation as the
parapet wall. The spillway would still be rated as "Inadequate", but not "Seriously
Inadequate” in that it will pass more than 0.5 PMF without overtopping.




f. Downstream Conditions. Discharge from Rock Run flows under
Waterworks Road approximately 250 feet downstream of the dam. It is expected
that for flows greater than 5,000 cfs, the bridge would be flooded.

Within the first |.5 miles below the dam, there are approximately 2
houses subject to damage if the dam fails. Approximately 2 miles downstream of
the dam, Rock Run flows through the community of Rock Run where there are more
than a dozen houses that would be destroyed in case of a failure. Further
downstream the creek flows into the West Branch of Brandywine Creek.
Considering the residential dwellings downstream of the dam, with the potential for
loss of life, and the potential for extensive property damage, a "High" hazard
classification is justified.

T e ———



SECTION 6
STRUCTURAL STABILITY

6.l Evaluation of Structural Stability.

a. Visual Observations. There were no indications observed during the
field inspection to indicate that the dam was in an unstable condition. The concrete
was assessed to be in relatively good condition with no significant structural cracks
or deterioration of the major structural elements. It is noted that facial elements
along the downstream side of the structure are in poor cohdition, in that they are
cracked, the reinforcing mesh is exposed, and many of the facial plaster plates are
buckling and separated from the buttress walls and top of the dam. Some minor
seepage was noted through construction joints and through occasional cracks.
However, these seeps are not considered to be signs of imminent instability or
distress.

As previously described in Section 3 and shown on Sheet 5a of Appendix
B, there was one marshy area located on the right side downstream of the dam. Due
to the dense vegetative cover and aerial extent of the seepage and marshy zone, the
rate of flow could not be determined. There were no other noted seepage areas
located downstream of the dam. Discussions with the operating personnel indicate
that this zone has been in this condition as far back as they could remember
(approximately 8 years).

b. Design and Construction Data. All available design documentation,
calculations and other data pertinent to the structural integrity of the structure
were reviewed and assessed for completeness. A detailed listing of this data is
included herein as Appendix A and also discussed in Section 2.

Design documentation was, for the most part, relatively complete.
There was a complete set of calculations describing the sliding stability,
overturning, and hydrostatic forces on the structure. In addition there were several
letters of correspondence between the State of Pennsylvania, the designer and the
Owner regarding the stability of the structure. Several modifications were
performed as a result of suggestions provided by the State. All of these suggestions
were on the conservative side and tend to increase the stability of the dam. There
was a complete set of specifications and a relatively good set of construction
inspection records documenting design changes. As-built plans were limited, but
there was sufficient data from the available plans in DER files to delineate the
pertinent aspects of this structure. Selected reproductions of these plans are
presented in Appendix E as Plates 2 through 4.

Construction photographs were quite comprehensive, covering almost
all phases of construction. Photographs depicted the excavation of foundations, the
condition of the foundations just prior to concrete placement, and several other
aspects of construction. There is also a group of photographs showing the form
work, the placement of concrete, and stream diversion. Details pertinent to the
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installation of water supply pipes were scarce, but there was sufficient photo
documentation to verify how the pipes were installed.

As previously discussed in Section 5, the dam will first overtop at the
abutments and probably fail as a result of erosion adjacent to the core walls during
the PMF or 0.5 PMF event. Assuming that this deficiency is corrected and that
flood waters would pass over the dam, a very approximate stability analysis was
performed, as presented in Appendix C-1. The results of this analysis show that the
factors of safety for overturning and sliding during the PMF or lesser storms are
greater than |, indicating that the dam will not fail. It is noted that these
calculations are approximate and assume that the concrete and steel are in good
condition. They also assume that foundation conditions are as described in DER
records.

c.  Operating Records. There are no operating records maintained for this
structure. There are no minimum flow requirements required downstream of the
structure. Reservoir level and rainfall records are limited. The only comprehensive
records maintained are those of the quantity of water used from the reservoir.
There is no maintenance checklist, nor are maintenance records kept.

d.  Post-Construction Changes. Since the completion of this dam in 1916,
the only major construction activity was the replacement of the concrete cap and
other minor concrete repair work performed under the direction of Albright and
Friel, Inc. of Philadelphia, Pennsylvania. Since that time, some non-structural
facial repair work was performed on the downstream plaster slabs. It is reported by
water treatment plant personnel that a series of water supply pipes were installed
between the dam and the new water treatment plant. It was also reported that a
flow meter was added to the water supply system and a new valve installed to
control the water flow.

e.  Seismic Stability. The dam is located in Seismic Zone |. Normally it

can be considered that if a dam in this zone is stable under static conditions, it can
be assumed safe for any expected earthquake conditions. It is believed that this
only applies to earth dams, and not a hollow concrete dam of the "Ambursen" type
for Rock Run. Considering the age of this structure and the unknown condition of
the main structural elements without a detailed investigation, a seismic stability
evaluation could not be performed.




SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. The visual inspection, and review of the design and as-built
documentation, including photographs, indicates that the dam across Rock Run
Creek is in fair condition. The hydrologic and hydraulic computations presented in
Appendix C indicate that the dam will only pass 30 percent of the PMF without
overtopping. A review of the available structural drawings prepared in 1913
indicates that there is sufficient reinforcing steel in the parapet wall to retain flows
up to the top of the wall. The visual inspection noted that the topography on either
side of the dam is slightly below the top of the parapet wali. In the event of a flow
sufficient to overtop the dam, flow would first occur along both abutments. Since
the concrete walls at the ends of the dam are not founded directly on rock, it is
expected that erosion would occur and possible catastrophic failure would result
during overtopping.

The inspection noted that the pond drain was closed and it is believed
that the intake is completely silted in. Attempts were made to exercise the valve,
but the leakage was so profuse that the exercise was terminated. Similarly, the
lower intake water supply pipe was sealed and the valve could not be operated.
Discussions with the water treatment plant representatives indicate that silt is
probably at some elevation above the lower intake pipe. Currently, water is only
being taken from the top pipe and flows directly into the water treatment facility.
This valve is in the open position and remains that way. Based on these
observations, it is concluded that it is impossible to drain the reservoir in the event
of an emergency using the drainage systems presently in the structure.

b. Adequacy of Information. The available design information was
sufficient to evaluate the structure in accordance with Phase | Guidelines provided
by the Corps of Engineers. Construction photographs were quite comprehensive, and
included practically all aspects of construction. It is noted that the hydraulic
calculations were not available, and therefore this aspect of the documentation is
considered inadequate. Procedures for evaluating the hydraulic and hydrologic
aspects of this facility are discussed in Section 5 and calculations are presented in
Appendix C.

c. Urgency. It is concluded that the recommendations presented in
Section 7.2 be implemented immediately.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following measures be
undertaken by the Owner immediately. The recommendations are presented in order
of priority, but does not infer that the latter items are not important.
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. A concrete retaining wall should be installed at each side of the dam to an
elevation at least as high as the parapet walls to enable the structure to pass
higher flows. This changes the classification of the spillway from "Seriously
Inadequate" to "Inadequate", in that the spillway will pass an estimated 68
percent of the PMF.

2. The pond drain system should be rehabilitated so that the reservoir can be
drained in the event of an emergency. Alternately, another drainage system
should be installed.

3. The spillway and flood storage capacity of the reservoir should be
evaluated by a registered professional engineer and the discharge system
redesigned to meet current state-of-the-art hydrologic/hydraulic standards.

4. The wet marshy zone located downstream of the dam should be cleared of
vegetation and the water collected periodically and checked for changes in
flow rates or turbidity.

Items which are not considered critical, but should be attended to in the
near future, are the condition of the concrete of the dam's structural elements. A
registered professional engineer should evaluate the cross struts between buttresses
on the downstream walls. As necessary, these struts should be rehabilitated and
recoated with suitable materials to prevent the continual deterioration of the
reinforcing steel. Rehabilitation would include the downstream plaster wall and
patching of spalled concrete along the spillway and the parapet wall.

b.  Operation and Maintenance Procedures. The Owner should develop an
inspection checklist together with an inspection and maintenance procedure to
insure that all items are properly and periodically inspected, operated and
maintained. The outlet supply system should be reassessed to determine if it is
necessary that the lower intake pipe be restored to operating conditions.

Because of the downstream population, 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
residents that high flows are to be expected along the creek.
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Sheet 1 of 10

Rock Run Dam
CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominantly open farmland, 10-15 percent

residential.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 485.0 (1019 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 489.0 (1252 Acre-Feet).

ELEVATION MAXIMUM DESIGN POOL: _ --—--

ELEVATION TOP DAM: _ 489

SPILLWAY

Elevation 485.0

b. Type Concrete ogee shaped.

c. Width 117 feet.

d. Length  ----c-oeo

e. Location Spillover At the center of the dam.

f. Number and Type of Gates None.

OUTLET WORKS:
a. Type Multilevel pipe intake.

b. Location Upstream face of dam.

c. Entrance inverts 2-18 inch CIP @ 463.0 and 473.0.

d. Exit inverts Common 18 inch pipe into Water Treatment Plant.

e. Emergency draindown facilities 24 inch CIP, inlet at 452.75.

HYDROMETEOROLOGICAL GAGES:

a. Type None.

b. Location -----

c. Records o

MAXIMUM NON-DAMAGING DISCHARGE: ___ Undetermined.




DAM SAFETY ANALYSIS Dagﬂ Le)z8 |
y : |
HYDROLOGIC/HYDRAULIC DATA L o

DAM Rock Bur Dans Nat. 1D No. PA 059 DER No. /5-#
Permit:,/Design Calc. from Calc. from |
ITEM/UNITS Fz;l\e)es Fﬂeisé())ther Ob'igvations !
1. Min. Crest Elev., ft. 4890
2. Freeboard, ft.
3.  spillway X crest Elev, ft. 45.0
3a. Secondary(®Crest Elev, ft. 1
4. Max. Pool Elev., ft. __488.0 ‘
: 5. Max. Outflow'®’, cfs __g310.0 |
. Drainage Area, mi? s sngc#z S 69 }
7. Max Inflow®, cfs #7724 '
8. Reservoir Surf. Area, Acre __ ¢/.0 —38.
; 9. Flood Storage(s) s Acre-Feet '
’ 10. Inflow Volume, Acre-Feet 722%9.3

Reference all figures by number or calculation on attached sheets:
Example: 3A - Drawing No. xxx by J. Doe, Engr., in State File No. yyyy.

NOTES :
(1) Main emergency spillway.
(2) Secondary ungated spillway.
(3) At maximum pool, with freeboard, ungated spillways only.
(4) For colwms B, C, use PMF.
(5) Between lowest ungated spillway and maximum pool.




Date:__ g/ic/78
By:__prB8

Sheet: & of /o

HYDROLOGIC/HYDRAULIC CALCULATIONS (cont.) 4

Item (from Sheet 2) Source

Decljn Drtu;nJ dated 1978

e —

/4, 3A

YA, SA, LA, 24,84, 104 Applicahion Beport dleted Jam. 30, 1914

LA 8n Us63 Maps
Wlﬂon'/v«m (1569)

Coctsv,lle (1973)
Honey Brook (! 924)

Pa.rkeaba.ra (1923) t
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‘ SITE GEOLOGY
E ROCK RUN DAM

The Rock Run Dam is located in the Piedmont Up-
lands section of the Piedmont Physiographic Province.
The bedrock at the dam site is reported to consist of
the Pre-cambrian Baltimore Gneiss (see Plate F-1). 1In
the vicinity of the dam, the Baltimore Gneiss is bounded
to the north and to the south by lower Paleozoic gabbro.
This formation is cut by the lower Paleozoic pegmatites
to the south of the dam (Poth, 1968). The Baltimore
1 Gneiss is reported to have been intensely deformed and
metamorphosed, with fold axes, foliations, and late
stage pegmatite intrusives generally having an east-
northeast strike, and having a variable dip (Poth, 1968).
Although no joint data are available for the dam site,
joints within the Baltimore Gneiss are reported to be
numerous, closely spaced, locally filled with epidote
and chlorite, and are variable in orientation (USGS Map
I-514A, 1967). Two lower Paleozoic faults have been
reported just north of the dam, striking approximately
east-west.

Very limited Pleistocene deposits have been re-
ported in the region, consisting of occasional thin
deposits of glacial outwash (Leverett, 1937). These
deposits are assumed to have been removed from the
vicinity of the dam structure during construction.

Downstream seepage should not be a serious pro-
blem unless the reported east-west trending faults north
of the dam have any associated fracture systems that are
zones of groundwater transport beneath the dam structure,
due to the dam being constructed at a non-parallel angle
to these fault systems.
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