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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

~: L Name of Dam : F. Houston Mcllvain Dam (Marsh Creek Dam)
State Located : Pennsylvania
County Located: Chester County

I Stream: Marsh Creek
I Coordinates: Latitude 40° 03.2’ Longitude 75° 43.2’

— 

Date of Inspection: 5 April 1978

Marsh Creek Dam, officially named F. Houston Mcllvain Darn,
7- is owned by the Commonwealth of Pennsylvania and Department of

Environmental Resources. The dam was designed by an engineer-
ing firm experienced in dam practice and was completed in 1973.
The facility is in good condition and has been in full operation
for four years. The spiliway has been designed to accommodate a
flood approximating that of the probable maximum flood (PMF).

T Complete design records are available and the most perti-
r.ent of these records have been reviewed and assessed. Con-
struction records are also relatively complete and indicate that
the construction was completed in accordance with the design

• ~ocuznents. Visual inspection of the dam and reservoir facility
did not detect symptoms of uncontrolled seepage, instabili ty,
deterioration or other conditions that would suggest impending
hazardous conditions.

In summary , examination of the available data reveals no
r evidence or conditions detrimental to the integrity of Marsh

Creek Dam and appurtenances. However, it is recommended that
a definite plan for around-the—clock surveillance be implemented

• during periods of unusually heavy rainfall and that a formal
warning system be established to notify appropriate personnel
when a predetermined critical condition develops.

Mar land Registration 7301

1 WI. h a m  S. Gardner, P.E. Date
I. Penna. Registration 004302E

IT
_____—• — .

- —~- ~~~~~~~ . - -
.
-
•
-•--. . .- - • .



• N P. ~~USTuN MeiLVAth ~AN ~ 1~~(SU ~~~~~~ ~Afl)

APPROVED BY:

Acting District Engineer

DArE:____________

I 

—t~~j

I;

1
• • . 

~~~~~~~~~~~~~~~~~~~~~~~~~ • , • • ..—• —• -.. .— • - .,- • ••. .- . • - — -.-——________

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~ -~~
- 

- • • .



-• - — - - -

~~~~~~~

- -—
~~~

—

• I

~~
• I

I I

‘
I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

j
I

i i ’

‘
I 

_ _ _ _ _ _  _ _ _ _ _  
_ _ _  

II
I ~~~~~~~ ~~~~~~~~~~~~~~~~~~ -~~• •• • •~~• ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



I
1.0 AU\~k9RITY

~~The Phase I investigation described in this
report was made as part of the National Dam Safety Program.

V This program is being implemented by the Secretary of the
I Army, through the Corps of Engineers, in response to the

National Dam Inspection Act, Public Law 92-367, dated
1 August 8, 1972.

1
2.0 PURPOSE• I - -- - ---

~~~~~ The purpose of this visual inspection was to
evaluate existing available records and to judge whether

1 a need exists to implement emergency measures to counter-
1 act an existing condition or conditions which constitute

hazards to human life or property.

1 3.0 GENERAL

I This Phase I investigation followed the pro-
I cedures outlined in the “Recommended Guidelines for

Safety Inspection of Dams” , issued by the Department of

I the Army , Office of the Chief of Engineers. The Guideline
calls for review of readily available engineering and oper—
ational data pertaining to the project and a visual inspec-• I tion of the dam and appurtenant structures.

The Phase I investigation seeks to provide
a judgernent concerning the risk of a dam failure and to

f suggest remedial measures for mitigation of this risk.
I The product of this investigation is an assessment of the

general conditions of the facility and the formulation of
i an opinion as to the need for emergency measures or

L additional studies, investigation and analysis. The re-
suiting assessment and opinions are described in this re—
port.

I The bulk of the engineering data reviewed was
derived from the files of the Pennsylvania State Depart-

I ment of Environmental Resources in Harrisburg, Pennsyl-
I vania. The State has maintained active files on the de-

sign, construction , operation and review of all dam pro- •jects permitted by the State since 1914.
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The field inspection was performed on April 5,
1978, by a team of engineers and geologists listed in
Appendix B. Local information concerning the operation
and maintenance of the facility was provided by Mr. Larry

~ r Smith, Park Superintendent, representing Marsh Creek State
I. Park.

4.0 DESCRIPTION OF PROJECT

F. Houston Mcllvain Dam, locally known as
I Marsh Creek Darn , is situated approximately one-half mile

upstream of the East Branch of Brandywine Creek. The dam
is a 90-foot high, zoned earth and rock fill dam. It

1 crosses Marsh Creek in Upper Uwchlan Township, Chester
I. County, Pennsylvania, as shown on Plate 1, Regional Loca-

tion Plan. It was completed in 1973 and the reservoir
reached the primary spillway elevation in June, 1974.

I The embankment is 990 feet long with a crest
elevation of 375.0 feet. Th, principal spillway consists

f of a box weir, located as shown on Plate 6, with a crest
I elevation of 359.5 feet. Th. concrete emergency spillway

is 280 feet long and is designed as an ogee section with

I a crest elevation of 365.5 feet.

Minimum stream flow is released from the
• structure by means of 24-inch intake pipes in the control

I tower. Excess water passes over the principal spillway
through a five foot pipe and discharges into the natural
stream channel. Emergency flow is directed across the

I emergency spiliway.
I

Pertinent technical data and dimensions are
summarized on Table 1 in Section 5. An overview photo-

L graph and plan of the project is shown in the frontispiece
and Plate 2, respectively. Typical sections are pre-
sented as Plates 3 through 7.

I
4.1 CLASSIFICATION

Marsh Creek Dam is classified, according to
the Corps of Engineer’s Guidelines as an intermediate size
dam by virtue of both its height of dam and maximum stor-
age capacity. Since failure of the dam would potentially

I
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I
result in loss of lives to residents located downstream1 in Dorlan, Pennsylvania, and poisibly Downingtown, Penn-
sylvania, the dam has been classified as a High Hazard
Potential dam.

L
4 . 2  PURPOSE

• 1 The facility is owned by the Department of
Environmental Resources of the Commonwealth of Pennsyl-
vania and operated by employees of Marsh Creek State Park.
It serves as a recreational, water supply, flood control,
low flow augmentation, and irrigation facility. The struc-
ture was dedicated on October 11, 1975, and was sponsored

~ 
[ by the Pennsylvania Department of Environmental Resources,
I. the General State Authority, U.S. Soil Conservation Ser-

vice, Chester County Board of Commissioners, Chester County
- Water Resources Authority and the Chester County Conserva-

tion District.

4.3 TOPOGRAPHY AND GEOLOGY

The entire drainage area is located in the
Upland Section of the Piedmont Physiographic Province of
southeastern Pennsylvania. The topography is a gently
rolling upland surface of moderate relief, cut by many
steep stream valleys. The bedrock within the reservoir
drainage area is comprised of Precambrian metamorphosed
sedimentary and igneous rocks. Regional uplift during the
Triassic period has resulted in extensive faulting and

• intrusions of igneous material in the form of dikes and
sills.

• At the north end of the reservoir area, a
major high angle northeast striking fault, identified as
the Brandywine Manor fault, crosses the area. An east-
west striking fault, known as the Gap overthrust, is
located about 1.5 miles south of the dam site. These
faults most likely occurred during late Paleozoic time
and are not considered to be active.
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The rock type at the dam is granodiorite, a
light to medium gray, hard, medium-grained rock. Over-
lying the sound , unweathered bedrock is a zone of broken ,
weathered, and occasionally decomposed rock. This upper
zone grades into a soft, friable, highly decomposed gran-
odiorite. A residual soil mantle is as much as 30 feet
thick is encountered in some areas.

4.4 DESIGN AND CONSTRUCTION HISTORY

In conjunction with the subsequent submittal
of a construction application in 1966 , the impoundment
and dam was designed by Gannett Fleming Corddry and
Carpenter , Inc., of Harrisburg, Pennsylvania. The dam
was subsequently constructed in 1972-73 by Glasgow Con-
struction Company of Glenside, Pennsylvania. Reservoir
filling was initiated and completed in November 1973 and
June 1974 , respectively.

4.5 NORMAL OPERATING PROCEDURES

Monthly operations records maintained by the
Park Superintendent, Mr. Larry Smith, were made available
and reviewed during the visual inspection. As stated by
the Park Superintendent, minimum required flows are main-
tained downstream by three Allis Chalmers , 24-inch valves
located in the control tower. Flows are monitored by the
USGS by means of a Stevens Flow Chart System which records
a weekly history of the flows. Excess water is discharged
over the principal spiliway, located at the right abutment
of the dam. Excess flood flow is channeled over the emer-
gency spillway located approximately 400 feet left of the
left abutment of the dam. It was reported that no water
has passed over the emergency spiliway since the dam has
been in service.

5.0 SUMMARY OF ENGINEERING DATA AVAILABLE

Available data for review during this inves-
tigation was obtained from State files and a series of
selected as-built drawings were obtained from the designers,
Gannett Fleming Corddry and Carpenter , Inc. The data in-
cluded :

4



(1) Report upon the Application of the
Department of Forests & Waters and
the General State Authority , Novem-
ber 9, 1966.

(2) A complete set of 43 design drawings
which contained boring logs, plans
and sections of the dam, grouting
criteria, and specifications.

(3) Operational records were available
at the site from the Park Superin-
tendent.

(4) As—built drawings were obtained from
the designer.

It is noted that there were no construction photographs avail—
able for this investigation . Additional sources of informa—
tion are included herein as Appendix A.

6.0 RESULTS OF VISUAL INSPECTION

A detailed account of the visual inspection and
recorded comments are presented on the Checklist included
herein as Appendix B.

In general, the dam, impoundment and appurte-
nant structures are relatively new and found to be in
good operating condition and in a good state of repair.
There was no cracking, spalling , or excessive leaching of
the concrete in the control tower or spiliways. As docu-

• mented in Appendix B (Page 6), some minor seepage was ob-
served through the control tower immediately below the in-
take pipe at elevation 338. This seepage is minor and should
be repaired during routine maintenance of the tower.

No evidence of sloughing, uncontrolled seep-
age or other symptoms of malfunction along the face or toe
of the dam was detected. Some minor seepage was observed
approximately 50 feet downstream of the downstream toe of
the left abutment. A marshy area with willows was also ob-
served approximately 300 feet downstream of the emergency
spillway.

5
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At the time of this inspection , the reservoirI was approximately 1 to 2 inches above normal pooi with

water flowing over the principal spillway . The exposed
• portions of the principal spiliway were visually inspected

1’ and foun d to be in good condition. The emergency spill-
way was ful ly exposed and also appeared to be in good con-
dition.

f The discharge channel and flood plain down-
stream of both the primary and emergency spiliways were
inspected to the confluence of Brandywine Creek. The

I channel was clear of obstructions with the exception of an
abandoned railroad bridge and operating highway bridge.
For the most part, the flood plain is covered with trees

I ranging up to 36 inches in diameter.

i 7.0 OPERATING PROCEDURES

I Written operating procedures and records were
supplied for review by the Park Superintendent. In addi-

I tion , all three intake butterfly valves were exercised and
• appeared to be operating properly. Park personnel are on—

site daily and check the structure during periods of heavy

I rainfall.

‘ 
8.0 WARNING SYSTEM

The inspection revealed that there is no moni-
toring instrumentation or warning systems in effect. The

I written operating procedures , however , describe a procedure
I for notifying appropriate personnel if any unusual or ap-

parently hazardous conditions are found.

j The inspection team was informed that water
levels, discharge and selected items of the structure are
inspected each week day, and during severe storms. If,

I during this inspection , a condition is observed which ap-
pears hazardous , the condition is documented and the ap-
propriate authority is contacted . Reportedly, regular

I inspections are performed yearly by the Owner. To ensure
a quick response to the development of potentially hazar-
dous conditions , it is recommended that a formal warning

1 system be installed .

I
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TABLE 1
F. HOUSTON McILVAIN DAM

SUMMA RY OF PERTINENT DATA

1. Drainage Area 20.0 square miles

2. Discharge at Dam Site
Combined Principal & Emergency
Spiliway [Discharge at
Maximum Pool Elevation
(PMF)] 28,500 cfs

3. Elevations

Top of Dam 375.0 ft.
Normal Pool 359.5 ft.
Maximum Pool (PMF) 374.8 ft.

Principal Spiliway Crest

First Stage 359.5 ft.
Second Stage 367.5 ft.
Emergency 365.5 ft.

Water Intake

Low Intake 288.5± ft.
High Intake 338.0± ft.

4. Reservoir

Length of Maximum Pool 2.9 miles
Length of Normal Pool 2.7 miles

5. Storage (Incremental)

To elevation 315.0 1,230 Acre—Feet
To elevation 359.5 12,470 Acre—Feet
To elevation 365.5 3,560 Acre-Feet
To elevation 374.8 6,380 Acre—Feet
To elevation 375.0 (top of dam) 360 Acre-Feet

6 Reservoir Surface
At elevation 359.5 535 Acres
At elevation 365.5 640 Acres

• At elevation 374.8 776 Acres
At elevation 375.0 (top of dam) 780 Acres
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‘I
j  TABLE 1. (continued )

7. Dam Data
Type Zoned Earth & Rock Fill
Length 990 ft.
Maximum Height (above foundation) 90 ft.
Top Width 26 ft.
Side Slopes - upstream 2.75 H to 1 V

U I -  1 IT 4
— downstream ~.. L~ .1. V

2 H t o l V
Cutoff Trench 30 ft. wide, imper-

vious f i l l
Grout Curtain Triple line

T 8. Diversion

~
‘- Type 6 ft. dia. concrete

conduit

j  Length 440 ft. (approximate)

9. Spillway (Principal) j -
I Type Concrete Box Inlet
I First Stage

Length 16 ft.

I Elevation 359.5 ft.

Second Stage

I Length 13.67 ft.
Elevation 367.5 ft.

1 Spillway (Emergency)

Type Concrete Ogee
Length 280 ft.

I Elevation 365.5 ft.

ç 10. Downstream Channel Channel enters the East
Branch of the Brandywine

~ I 
approximately 3000 ft.
below dam. Sections po-

• tentially to flood damage

~ 1 are located on East
Branch Brandywine.

I
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I
I 9.0 HYDROLOGIC AND HYDRAULIC EVALUATIONS

9.1 DESIGN EVALUATION DATA

I The readily available design data reviewed
was limited to application reports located in the files
in Harrisburg, Pennsylvania and a summary of dam statis-

I tics provided by Gannett Fleming Corddry and Carpenter,
I Inc.

i The drainage area is approximately 20 square
1 miles , irregularly shaped, with maximum dimensions of

approximately 7.6 miles long by 3.9 miles wide. The ele-
vations range from a high of 750 in the upper reaches to
approximately 300 at the dam. The topography is gently
rolling with many steep stream valleys. The current land
use is open/farm land with 40 to 50 percent wooded. How-

I ever , the area is located on the outer fringes of suburbia
I and is being developed as a residential area.

Hydrologic design criteria are stated in the

I Application Report as follows:

“Hydrologic investigations were in accordance

I with the methods developed by the Soil Conser-
vation Service. Design flood flows were based
on two storms. The Emergency Spillway hydrograph

1 was calculated by routing the runoff (13.8 inches)
I from 12.5 times the maximum 6-hour point rainfall

(12.2 inches) through the reservoir. This re-
suited in a peak discharge of 12,600 cubic feet

I per second through the spillway.

“The No-Freeboard Hydrograph used to determine
I the top of dam elevation was established by rout-
I ing the runoff (24.8 inches) from 2.5 times the

maximum 6-hour point rainfall (12.2 inches) through
I the reservoir. This resulted in a peak discharge
I through the spillway of 28,500 cubic feet per

second ”.

i The “No-Freeboard ” design storm is the probable
maximum flood (PMF) as determined by Soil Conservation Ser-

I vice procedures. The summary of hydrologic analysis, as
I supplied by Gannett Fleming Corrdry and Carpenter , Inc.,

is presented in Appendix C. The estimated PMF inflow is
36,000 cfs with 0.2 feet of freeboard.

j t
t 

_ _
—4 . 



_ _ _ _ _ _ _

Under established cri teria (OC E Guidelines) ,
the recommended spiliway design flood is the probable max-
imum flood (PMF). This is consistent with the size (inter-
mediate) and hazard potential (high) classification of the
dam .

9.2 EXPERIENCE DATA

Since reservoir filling was completed in June
1974, no major floods have occurred and the emergency spill—
way has never functioned. It is not known what the maximum
recorded reservoir elevation is.

9.3 OVERTOPPING POTENTIAL

Although copies of the inflow hydrographs
were provided by Gannett Fleming Corddry and Carpenter ,
Inc., only peak outflows were supplied (see Appendix C);
therefore , calculations were performed to assess the ac-
curacy of the peak discharge and maximum water elevation
in the reservoir during passing of the PMF. A check of
the storage available is sufficient to contain a peak
inflow of 36 ,000 cfs during a PMF without overtopping the
dam (Appendix C).

9.4 SPILLWAY ADEQUACY

The following observations , primarily based on
the available design information , apply to the adequacy of
the spillway .

(1) The spillway system as designed and con-
structed is adequate to pass the PMF
without overtopping the dam .

-i
( 2 )  The tailwater at the time of passing of

the PMF is estimated to be 20 feet or
more below the top of the dam.

10
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(3) The maximum non-damaging discharge has
been listed as 12,600 cfs on the Check-
list, included as Appendix C to this re-
port. However, this applies only to the
channel downstream of the structure and
above the East Branch of the Brandywine ,
a distance of approximately 3000 feet.

(4) Sections potentially subject to flood
damage are located near the confluence
of Marsh Creek and the Brandywine (a
small factory) and downstream. This struc-
ture controls only 20 of the more than 54
square miles above this point.

10.0 EVALUATION OF STRUCTURAL STABILITY

The design drawings and design data were re-
viewed and compared with the available as-built data. All
structures observed appeared to be in good condition and
appeared to be constructed in accordance with the design
drawings. The stability analysis and seepage control pro-
cedures were reviewed and found to be in accordance with
the current state—of-the practice . Operating records were
reviewed and found to be essentially complete. Since the
dam and appurtenant structures were constructed , there were
no changes to the design noted or observed .

11.0 OVE RALL ASSESSMENT

• The limited Phase I review of the available
data and the visual inspection indicate Marsh Creek Dam
and its appurtenant structures are in good condition and
functioning satisfactorily . The independent hydrologic/
hydraulic evaluation presented in Appendix C indicates
that the dam will pass the PMF without significant damage
to the dam.

It is noted that severe property damage would
probable be experienced downstream as a result of large
floods even if the dam in unimpaired. If warning of an
impending flood is not issued , downstream loss of lif e
could also occur under these conditions.

11
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I
1 In summary , examination of available data re-
I veals no evidence of conditions detrimental to the inte-

grity of Marsh Creek Dam. Consequently, it is recommended
that the current level of surveillance be continued by the

j  Owner and that a formal warning system be installed to in—
• sure guick response to development of potentially hazardous

conditions.

12.0 REMEDIAL MEASURES

With the exception of the minor leakage ob-
served through the concrete wall in the control tower be-
low the upper intake pipe , all of the structures are con-
cluded to be in good cond ition. This minor leakage should
be corrected during routine maintenance work in the tower.
All Operations and Maintenance procedures should be main-

I tam ed in an up-to-date condition and the names of respons-
1 ible parties to contact during an emergency should be made

readily available and kept current. It is recommended that
a formal warning system be installed to warn appropriate

I authorities when a pre-determined critical condition is
reached. Around-the-clock surveillance systems should be
enacted during abnormally high flows associated with un-

I. usually heavy rainfall.

I
•1
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Sheet 1 of 9

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: f a~ 7? wi 40-50% wooded, area is deve loping as
suburbia .

ELEVAT ION TOP NORMAL POOL (STORAGE CAPACITY): elevation 359.5 storage 14,000 Ac—ft.

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): toP di~Vn storage — 24~0OO Ac—f *~

ELEVA 1 ION MAXIMUM DESIGN POOL : eleVation 370. 6 
-

ELEVATION TOP DAM : 
— 

375.0

CREST:

a. Elevation — 
375.0

b. Type Earth and Rockfill dam

c. Width 26 ’

d. Length 990 feet

e. Location Spillover emergency epilltxzy cut throz.gh rock 500’ east of dam

f .  Number and Type of Gates 3 intake water supp ly pipes (24” dia.) in addition
vo unga tea prtmary and emergency sp i~~ ways.

OUTLET WORKS :

a. lyp e pri ncipa l ~p i l lzxzy (i~’~~~~i• 7n l e t  ~‘~ f c h  converges to a 5’ • conduit) .

b. Location Principa l-located at the rf ~~1t th~ tment, Er~ergency -left aide
uf  dam.

c. Entrance inverts 35P.5  princi pal ;  365.5 emergency

d. E x i t  Inverts 284.7 5 f i ’oin principal spiilway; natural stream channe l-
emergency

e. Emergency draindown facilities a6 foot d-tvers-von p ipe is located at the
base of the &vn and controlled at the

HYDROMETEOROLOGICAL GAGES: intake tower.

a. Type None observed

b. Location None observed

c. Records None observed

MA X IP ~JM NON-DAMAGING DISCHARGE : 12,600 ofe (with a freeboard of 4.4 f e e t .)
Downstream areas subject to d~nage locatedon East Branc h of the Brand ywine.
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WCC Job No.: 18c~o,f- /5
DAM SAFETY ANALYSI S Date : ,~/dJjW_

HYDROLO G I C/HYDRAULI C DATA Sheet:

DAN I’1*,.~L~ Cree.k Nat . ID No.P4 0O & .26 DER No. IS 19~

Permi t/Design Calc. from Calc. f rom
Files Fi les/Other Observations

£ I~~.I1~~UIU I~~ ‘A) (B) (C)
1. M m .  Crest Elev. , ft.  

____________  ____________  ____________

2. Freeboard , ft. 
___________  ___________  ____________

3. Spillway ~’~Crest Elev , ft. 
_____________ _____________ ______________

3a. Secondary~
2
~Cres t Elev , ft .  — —

4. Msx. Pnol Elev . , ft.  ____________ ___________  ____________

5. Max. Outf 1ow~
3
~ , cfs 

____________ _____________

6. rramnage Area , mi2 .?O vs./ i’ ___________

7. Ma x. ~flf ~OW
(4~ , cfs 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

C. Reservoir Surf. Area 
____________ ____________ 

4
9. Flood Storage~

5
~ _____________ _____________ ______________

10. PMF R~~,c~ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

Reference all figures by number or calculati on on attached sheets:

Example: 3A - Drawing No. xxx by J. Doe, Engr., in State File No. yyyy.

( 1)  • -~iin emer ,~cnc~i sp i i iway .
(2)  ‘~~on Lir ’~ 4n~; ted sI Z iW z ’
(3)  At “~:x ”~:e~ p~oZ, wi th freeboard , ungated sp iZiway s onZ y .
(4) .7P(•• [h~’- i
(5) Between Z _ a~wc.~t princi pal  sp iliway and maximL~n pool.

• •
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G~~ i~~~ uv FLEMING CORODRY AND RPENTER INC. 
~14EgT 4~ OF ~

b . Location of Dam and Reservoir

County Chester
Townships Upper Uwchlan , Wallac e
Wa tersh ed Marsh Creek,a tributary

of East Branch Brandy-
wine Creek which flow s
into Brandywine Creek
a tributary of the
Delaware .

c . Drainage Areas
Percent of total

Area Brandywine
Description square mUes Creek Basin

Brandywine Creek Basin 330 . 0 100 .0
West Branch Brandywine 134 . 6 40 .8
East Branch Brandywine 123 .3 37 .4
East Branch above Downingtown 62 . 2 18. 8
East Branch above Mars h

Creek 34 . 0 10 .3
Marsh Creek above mouth 20 .23 6.1
Marsh Creek above dam site 20 . 0 6 . 1

d . Stream Flow

Flow at the dam site was synthesized from U .S .G .S .
gagi ng station record s at Chadds Ford , Wilmington ,
Downingtow n , Lyndell  and Honeybrook . The com-
bined period of reco rd extends continuously from
Augus t  1911 throug h September 1961 .

Mean daily runoff  at dam site: ~~~ cfs cfs/sg. mi .
1 . mean daily of record 14 . 48 9 . 35 0 . 47
2 . mean daily of minimum

365 consecutive days 6 . 46 4 . 17 0 . 21
3 . mean daily of m i n i m u m

day 2 . 33 1. 51 0 . 08

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • • - •
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GANNETT FLEMING CORDORY .,,~ D CARPENTER , INC.
ZHEET 5 Op 7

e. Floods of Record

Instan-
Drainage taneous Jarvis-Meyers

area peak coefficient 1/2Station sg .mi , cfs csm C = c s m x ( a r e a )

Wilmington 314 17 , 800 57
Chadds Ford 287 17 ,200 60 1 ,020
Downingtown 81 . 6 5 , 180 63 570
Coatesvi ile 45 . 8 3 , 670 80 540

f . Design Flood Data

Emergency Spillway design flood
Duration of storm 6 hours
Total ra infal l  15 . 2 5 inches
Total runoff 13 , 8 inches
Rese rvoir stage at start  of flood 359 . 5 feet
Peak inflow 19 , 000 cfs
Ma ximum surcharge storage

elevation 370 .6 feet
Peak outflow 12 , 600 cfs

No Freeboard design flood
Duration of sto rm 6 hours
Total rainfall  30 . 5  inches
Total runoff  24 . 8 inche s
Rese rvoir stage at start  of flood Elev . 359 . 5 feet
Peak inflow 36 , 000 cfs
Maximum surcharge storage

elev ation 374 . 8 feet
Peak outflow 2 8 , 500 cfs

Outlet  wor .~ s and Principal Spillway operating procedure : It
w as assumed that the outlet works discharge facilit ies would
be ir .cpera t i ve . It was fur ther  assumed that  the principal
spi l iway would be f ul ly operative .

Divers ion Flood
Flood flow f re quency  5 years
Totdl  runof f  (approxim ate) 0 . 83 inches
Peak Inflow 1 , 20 0 cfs
M~’x im u r n  surcharg e storage elevation 304 . 3 feet
Peak ou t f low 508 cf s

-



i~~~r .

g .  Reser~ o1r

— Net Storage
Accum .

Area Acre acre Runoff
Elev . acres feet feet — inches

Recreation pool 315 . 0 100 1, 230 1, 230 1. 15
~~~~~ supply pool

Principal spill-
way 359 . 5 535 12 ,470 13 ,700 12 .84 JFlood control re-

tentio n
Emer gency spill-
way 365 . 5 640 3 , 560 17 , 260 16 18

M aximum surchar g e374 . 8 776 6 , 380 23 , 640 22 . 16
Top of dam 375 . 0 780 - 24 , 000 22 .50

Maximum fe tch  is about 1 . 7 miles . 

I
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DAM SAFETY ANALYSIS Date: qJ ’/p .
HYDROLOGIC/HYDRAU LIC CALCULATIONS Shee~: ,... Lof g —

DAN M,,11J, C -c.e.k 
— 

Nat. ID No. PA ~~~~~ DER No. 
_ _ _ _ _ _

Calcu la tions for Dea ig~’ ~. 7,  As-Built / ~7, Existing ~•~~7 Conditions

1. Spillway Discharge at Max. Pool’, Q ____________ cfs (See Sheet 5,
Freeboard at Max. Pool O.&. ft. ec on

2. Tributary Drainage Area’, A .20 mi2 (see Sheet 4, Section C)

3. From Gannett Fleming Corddry & Carpenter Data (Sheets 4, 5, 6)
a) Inflow hydrograph peak flow, ,~~.ôoo cfs at ii’~f. PMF
b) Inflow hydrograph duration , T — hrs .

~ exceeds 
~Imax ’ check here and stop ~~~

4. Calcul ate p %max”~ Imax sa,~1o/ t~~ ____________

5. Calculate Volume of infl ow hydrograph , V I

= 1-000 
~imax ~ - l~OO x ~~~~~~~~ ~~~~~~~ 

.2S~’~J

6. Calculate vol ume of s torage between norma l and maximtsn pool , V~

Crest Elevation = 393.0 ft .
Freeboard ’-’ • e .~. ft. (See Sheet 2)
El.  Max. Pool 3 ? 4 D  ft .
El . Normal Pool ” ~~~~~~~~~ 

ft .  (See Sheet 5, Section F)
Storage Height = j $~3 ft .

Area of reservoir from USGS quad sheet’, A.#,~~ — 
ft 2

V5 = ~toraqe Height ~ Area- 9? 10 ~~~~~~~~

IF V~ exceeds V 11 check here and stop ~~~
‘ Attach calculations or ’ source .
‘ Attach justification for values selected.

_ _ _ _ _ _ _  __ __ -



HYDROLOG IC/HYDRAULIC CALCULAT IONS (cont.) 
Date: .~JL1,,

By: “V/APiDAM Nai.~~~ ~~~~~~ Sheet : ~ of ~Design ~~7 As-Built ~~~7, F..xietir.g /~7

7. Calcul a te storage required to pass flood, VR
• (l-p) V1 • (1 - .?~~7J x 5 vr3 ~ _~~~~~~~~ t~,4c-—F,(

IF V5 exceeds VR, check here and stop ~~~~~

8. Calculate freeboard storage, VF

= Freeboard x Area = 
__________  

x 
__________  

• 
___________  

ft 2

Does Vt exceed V~ + VF? 
__________

. If yes, repeat for 1/2 PNF , If this
calculatinn is for 1/2 PMF , and answer Is still yes, dani may be unsafe.

SUPtIARY

Dam passes PMF wi th .~~ .2. f t .  freeboard . . .
PMF with no f reeboard
1/2 PMF with 

_________  
ft. freeboard .

- .  
1/2 PMF with no freeboard
None of the above
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VIEW OF STILLING BASIN AND OUTLET CHANNEL
I WHICH CONTAINS DISCHARGES FROM THE •

PRIMARY SPILLWAY AND CONTROL TOWER.

I
i PHOTO NO. 3
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I 
VIEW INSIDE CONTROL TOWER AT THE CREST ELEVATION

SHOWING INTAKE CONTROL VALVES AND THE USGS GAGE STATION.

I
I PHOTO NO. 4
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