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HYDROLOGIC AND HYDRAULIC REPORT

1. Site Data

1.1 Location

The 3" Street Bridge/Dam embankment is approximately 29 ft high and 500 ft long, located
on Broomalls Run, a tributary of Ridley Creek. The dam crest is a road/bridge known as 3" Street,
which serves as a major traffic link between Upper Providence Township and Media, Pennsylvania
(see Figure 1, Appendix B).

1.2 Existing Structures

According to Pennsylvania Department of Environmental Protection PADEP criteria, the
dam is classified as a Class C (small), Category 1 (high) hazard dam. The dam was reportedly
constructed circa 1884 as an earth and rock fill dam for the purpose of harvesting ice from the
impounded water. In 1920, the lake was acquired for recreational purposes by the Media Swimming
and Rowing Club. Around 1930, stone masonry walls were constructed along the upstream and
downstream edges of the dam crest by a Government WPA Project to support the bridge and road.

Around 1996, a section of the stone masonry wall at the downstream edge of the bridge crest
failed due to undermining. The failure was related to concentrated stormwater runoff flowing
through the openings in the bridge crest wall. The Borough of Media closed the bridge and road
after the failure.

The existing structures at the site consist of a masonry box culvert and three elliptical
corrugated metal pipes (CMP). The spillway capacity of the bridge/dam has been previously
reported as seriously inadequate and in an unsafe, nonemergency condition. The (PADEP) Division
of Dam Safety has requested upgrades to the bridge/dam so that it will meet current requirements for
spillway capacity, as described below.

1.3 High Water Marks

According to the US Army Corps of Engineers Phase I Report (March 1980), the maximum
known water level at the dam was about EL 190.8, or about 4.8 ft above normal pool and 1.1 ft
below top of roadway. During this flood, the spillway was reportedly blocked by tree limbs. No
other information relative to high water marks is available. There are no reports of the dam ever
having been overtopped.
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1.4 Stream and Fish Habitat

The lake provides habitat for various warm water fish such as bass, catfish, perch, carp, and
bluegill. The lake also provides habitat for snapping turtles and bullfrogs. The Country Club
reportedly hosts an annual fishing contest each year.

Downstream of the dam, fishing is permitted within the county park. Broomalls Run is not a
stocked stream, but it drains into Ridley Creek which is a stocked stream. No surveys were
performed on Broomalls Run, but based on information from the PA Fish & Boat Commission and
the DEP, species that may live in the stream include Black-nosed Dace, Red-breast sunfish, White
Suckers, Creek Chubs, Pistilated Dace and Shiners. Additional information regarding habitat for
Ridley Creek (of which Broomalls Run is a tributary) can be found in the Environmental
Assessment.

1.5 Stream Bed and Bank Stability

Previous borings at the site indicate that bedrock is shallow at the site, generally about EL
160 along the centerline of the dam. A shallow scour hole immediately below the existing spillway
appears to have stabilized at about one foot below the surrounding streambed, likely indicating top
of rock at that location. The stream bed and banks within several hundred feet downstream of the
dam appear stable. About 600 ft downstream of the dam, bank erosion is occurring.

1.6 Photographs

Photos of the site are included in Appendix A.

1.7 Factors Affecting Water Stages

Water level is controlled by the structures described in Section 1.2. The elevated timber
walkway upstream of the culverts could potentially cause debris build-up and increase lake level
during flood events.

1.8 Potential for Debris Build-Up

See Section 1.7 above.

1.9 Site Inspections

The site has been observed several times by the hydraulic engineer. The lake level at each
visit was at normal pool with about one inch of flow through the masonry culvert. The failed section
of roadway has progressively worsened as roadway runoff continues to erode the downstream slope
of the dam/roadway.
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2. Hydrologic Analysis

2.1 Drainage Area and Runoff Parameters

The drainage area contributing to 3" Street Bridge/Dam was computed at 0.55 square mile
(see Figure 1, Appendix B). The SCS Runoff Curve Number (CN) for the watershed was calculated
from the soil types and land usage in the watershed. The drainage basin consists of B and C
hydrologic soil types, and land usage consists primarily of residential development with ¥ and &
acre lots. Following the procedures outlined in the SCS Urban Hydrology for Small Watersheds (TR
55), a CN of 79 was computed. The CN computations are included in Appendix B.

The Soil Conservation Service (SCS) dimensionless unit hydrograph method, based on
physical site characteristics, was used for the hydrologic analysis. The SCS method consists of a
single parameter Ty, equal to the lag time (hours) between the center of mass of rainfall excess and
the peak of the unit hydrograph. Lag time was computed as T, = 0.6 Tc, where Tc is the sum of
travel times of overland flow, shallow concentrated flow and channel flow from the most remote
point of the basin. A summary of the computations is attached.

2.2 Flood Records

No flood records for the site (other than noted in Section 1.3) were located. It is not known
whether the dam has ever been overtopped.

2.3 Design Flood Discharge

According to Pennsylvania Department of Environmental Protection (PADEP) criteria, the
dam is classified as a Class C (small), Category 1 (high) hazard dam. Accordingly, the 3™ Street
bridge/dam is required by the PADEP Division of Dam Safety to safely pass the Y2 Probable
Maximum Flood (2 PMF). The present spillway culverts have been estimated to safely pass
between a 10-year and 25-year flood event, or about 13% of the PMF. The Phase I Inspection
Report described the spillway capacity as “seriously inadequate” and in an “unsafe, nonemergency
condition”.

24 Flood-Frequency Analysis

Rainfall values for the PMF were obtained from Hydrometeorological Report Number 51
(HMRS51). Probable Maximum Precipitation (PMP) values of 27.0 and 34.3 inches were utilized for
the six and 24-hour precipitation depths, respectively. Because the watershed area is less than ten
square miles, the PMP was considered to be uniformly distributed over the basin, with temporal
distribution based on the standard distribution of the PM card in HEC-1. Using these PMP values,
the PMF, and subsequently the 2 PMF (design flood), was computed using the Army COE HEC-1
computer program.
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For estimating floods with return periods up to 100 years, PADOT projects typically are
based on the Intensity-Duration-Frequency Charts contained in DM 2. Studies by Aron and Wall
(1987) indicate that the average time distribution of 24-hr storms in Pennsylvania are well
represented by the SCS Type II distribution,' with the SCS Type II distribution being slightly more
conservative. Therefore, the SCS Type II distribution was used in conjunction with a 24-hr rainfall
total as noted in Table 2.1 (PDT-IDF Region 5). Rainfall-runoff conversion and hydrograph routing
were performed using the Army COE HEC-1 computer program.

Table 2.1
24-Hour Rainfall
Storm Return Period 24-Hour Rainfall (in.)
2Yr 3.4
5Yr 4.2
10 Yr 5.1
25 Yr 6.2
50 Yr 7.2
100 Yr 8.4
Y2 PMF 17.1 (approx)

" Aron, G., Wall, D.J., et al., “Regional Rainfall Intensity-Duration-Frequency Curves for Pennsylvania”, Water
Resources Bulletin, American Water Resources Association, June 1987.
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3. Hydraulic Analysis

3.1 Existing Spillway

The existing structures at the site consist of a masonry box culvert and three elliptical CMPs.
The masonry culvert has its invert at EL 185.9, which controls the lake at approximately EL 186.
The culvert has a mouth opening of 9.5 ft wide by 5.2 ft high, which tapers to 7.75 ft wide by 5.5 ft
high at about 6 ft from the culvert face. The floor of the culvert drops an estimated 0.8 ft over the
tapered section, and about 0.2 ft over the remaining 28 ft culvert length, for a total drop of about one
foot over its length. The three CMPs measure 43 inches wide by 27 inches high, with flow through
the pipes controlled by a concrete weir/apron at about EL 186.4.

The capacity of the existing culverts was computed using the HY-8 computer program. The
combined rating curve was input into HEC-1, and the hydrographs for each storm noted in the
previous section were routed through the lake and culverts. As can be observed in Figure 3.1, the
bridge/dam is computed to overtop for floods in excess of a 10-year event.

3.2 Proposed Spillway and Culvert

As described above, the existing spillway is seriously inadequate. To prevent dam failure for
floods up to the 2 PMF, these culverts must be replaced with a spillway of much greater capacity.
We attempted to maintain the existing hydraulic regime (flows and water elevations) upstream and
downstream of the dam, in as far as is practicable. This was done in an attempt to avoid significant
adverse alteration of flood flows and elevations for a given storm event. These two conflicting
requirements are complicated by the fact that the existing culverts operate under orifice control at
relatively low discharges, which is difficult to match with a free overflow (high capacity) structure.
Overtopping protection as a means of expanding spillway capacity was not considered feasible,
given the need to provide fencing along the upstream edge of roadway, and the need to rehabilitate
the existing structures.

As noted above, we attempted to approximate the existing discharges for the more frequent
events. Under existing circumstances, floods of 25-year return period and greater were assumed to
instigate overtopping failure of the dam and resulting uncontrolled release of storage. Therefore, no
attempt was made to imitate existing computed discharges beyond this magnitude. The proposed
spillway is a concrete box-drop inlet structure, similar to those utilized by the Natural Resources
Conservation Service (NRCS). The drop-box inlet will have a two-stage weir, at EL 185.9 (normal
pool) and EL 191.1. In addition, it was necessary to raise the top of dam to EL 195.5 by means of a
parapet to prevent overtopping during the design flood.

The drop-box inlet will discharge to a 16 ft x 6 ft precast concrete box culvert, and outlet to a
straight drop stilling basin. The culvert was designed using the FHWA HY-8 computer program.
The combined headwater rating curve for the box-drop inlet and culvert system is contained in
Appendix B. Pre & Post Stage-Discharge-Frequency Curves are presented in Figure 3.1. As can be
noted from the figure, relatively frequent events maintain a similar discharge and stage, while less
frequent events have slightly higher discharges and lower stages. It was not economically feasible to
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prevent a nominal increase in flood outflows while providing safe flood passage for a %2 PMF design
flood. A summary of flood routing for the 2 PMF is presented in Table 3.1.

Figure 3.1
3rd Street Dam
Stage-Discharge-Frequency Curve
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Table 3.1
Spillway Design Flood — Routing Summary

2 PMF Inflow 2400 cfs

Y2 PMF Outflow 2190 cfs

72 PMF Stage EL 195.2
Proposed Top of Dam EL 195.2

33 Stream Diversion Considerations

Although the pond cannot be completely drained for construction, it may be temporarily
lowered by several feet using an existing 10-inch cast-iron pipe situated about 2.5 to 3 ft below
normal pool. Additionally, the existing spillway bridge/culverts can be used as emergency bypass
for higher flood events. A cofferdam to above normal pool will need to be utilized for construction
of the box-inlet drop spillway.

A temporary stream crossing at the downstream toe would likely be of benefit to the
contractor.
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34 Channel Changes/Protection

Because the design includes flattening of the downstream slope for stability, approximately
100 LF of Broomalls Run will be filled. This is discussed in greater detail in the Categorical
Exclusion Evaluation. The short length of new channel between the proposed stilling basin and the
stream will match the cross section of the existing stream, and will be stabilized with riprap.

Flow from the box culvert will discharge into a straight drop stilling basin, designed in
accordance with FHWA HEC 14. Although the discharge capacity of the spillway and culvert
system is approximately 2200 cfs (2 PMF), a stilling basin designed for this flow was inordinately
large and unnecessary. Rock is located at shallow depth near the toe of the dam and discharge for
the %2 PMF design storm exceeds the 50-year flood peak for less than one hour. Therefore, the
stilling basin was designed for a discharge of 1070 cfs (50-year flood event). We anticipate that
construction of the stilling basin will require some rock excavation. For floods in excess of the 50-
year event, nominal scour downstream of the basin may occur. However, as can be observed at the
site, the existing 10 ft drop into the streambed has resulted in little scour due to rock at shallow
elevation.

Water Surface Profiles for the stream were computed using the COE HEC-RAS computer
program, and the profiles served as a basis for the design of the stilling basin. The profiles are
presented in Appendix B.

“John P. Harrison, P.E.
Associate
Schnabel Engineering Associates, Inc.

JPH:DBC:hcf
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Appendix A

Photos
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Third Street Bridge/Dam
Borough of Media

Broomalls Run. View is downstream, SW.
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Third Street Dam Spillway. View is NNE.

Photo 4

Stormwater outlet pipe. View is east.
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Photo 5

Roadway looking east.

Photo 6

Roadway looking west.
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Broomalls Lake. View is NNW.

Photo 8

Broomalls Lake. View is NNE.
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Photo 9

Upstream walkway along edge of lake and above culvert level.

Photo 10

Upstream walkway.

hnabe] s

ngineering




APPENDIX B

Hydrologic & Hydraulic Calculations

Contents
Item Sheet Nos.
Location Plan 1
Runoff Curve Number Calculation 2
Time of Concentration Calculation 3
Existing Culverts Combined Rating Curve — HY8 Output 4-7
Existing Roadway & Wall Profile 8
HEC-1 Output: 2 Yr — 100 Yr Floods, Existing Conditions 9-12
HEC-1 Output: ¥2 PMF, Existing Conditions 13-16
Proposed Spillway Rating Curve, with HY 8 Output for Box Culvert 17-19
Stilling Basin Design 20-23
HEC-1 Output: 2 Yr — 100 Yr Floods, Proposed Conditions 21-24
HEC-1 Output: %2 PMF, Proposed Conditions 25-28
HEC-RAS Output 29-43

Schnabel Engineering Associates



/
FIGURE 1

3RD STREET DAM BRIDGE
MEDIA, PENNSYLVANIA
00151134
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Worksheet 2: Runoff Curve Number*

Project: 3rd Street Bridge/Dam By: JPH Date: 3/16/2001
Location: Media Borough, Delaware County, PA
Subbasin: Subbasin #1
Dev. Condition: Present
Soil Name Cover Description CN* Area*™ | Product
and (Cover type, treatment, and hydrologic Table | Fig. | Fig. CN*Area
Hydrologic description; % impervious; connected or 2-2 |2-3 {2-4 | Percent
Group connected, etc)
Glenelg & Manor (B) Residential 1/4 acre lots 75 30 2250
Glenelg & Manor (B) Residential 1/8 acre lots 85 24 2040
Glenelg & Manor (B) Open Space (Cemetary) 61 5 305
Glenelg & Manor (B) Woods, good cond 55 6 330
Glenville (C) Residential 1/4 acre lots 83 18 1494
Glenville (C) Residential 1/8 acre lots 90 14 1260
Wehadkee (D) Open Land, Scrub, good cond 73 2 146
Water Lake 100 1 100
Totals: 100 7925

*Use only one CN source per line.

**Indicate units (acres, square miles, or %)

Composite CN=




Worksheet 3: Time of Concentration (Tc)*

Project: 3rd Street Bridge/Dam By: JPH
Location: Media Borough, Delaware County, PA
Subbasin: Total
Dev. Condition: Present
Note: Attach map indicating flow segments
Sheet Flow Segment
1 Surface Description (Table 3-1)
2 Manning's n (Table 3-1)
3 Flow Length L (L<= 300 ft) ft
4 Two Yr Rainfall, P2 in
5 Land Slope, s ft/ft
6 Tt=.007(nL)*.8/(P270.5*s"0.4) hr
Shallow Concentrated Flow Segment
7 Surface Description (paved/unpaved)
8 Flow Length L ft
9 Watercourse Slope, s ft/ft
10 Average Velocity, V (Fig 3-1) fps
11 Tt=L/(3600V) hr
Channel Flow Segment
12a Channel Bottom Width, B ft
12b Channel Side Slope z, where zH:1V
12¢ Full Bank Flow Depth, d ft
12d Cross Sectional Flow Area, A sf
13 Wetted Perimeter, P
14 Hydraulic Radius, R=A/P
15 Channel Slope, S ft/ft
16 Manning's n
17 V=1.49*R" 667*S".5/n fps
18 Flow Length L
19 Tt=L/(3600V) hr
20 Total Tt or Tc (6+11+19) hr
LAG (hr)

*Ref. Procedure from SCS TR-55, Urban Hydrology for Small Watersheds (June 1986)

Date: 3/16/2001
A-B
Grass
0.24
150
3.4
0.02
0.32
B-C
unpaved
1100
0.035
3.02
0.10
C-D D-E
4 7
0.75 2
3 3
18.75 39
11.50 20.42
1.63 1.91
0.03 0.015
0.060 0.050
5.96 5.62
1100 3100
0.05 0.15
0.62
0.37
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Yevede Y sl de e e e e e et e de e e e Yo T v N T YL h ek

IMPROVED INLET FOR CULVERT #

e d Yo do e e o e e e de de de de de e de g e de de e de de de de dede dede de de de Se e e e e de de de Yo de de e de e e

e oo e e e e
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CULVERT INVERT Yedede e de Ve dedededede Ve

IMPR SLT RECT
SQUARE EDGE TOP (26-90 DEG WINGWALL)
FALL INCLUDED IN SLOPE TAPER

Yededede v Vel e dedededededede e

FILE DATE:

FILE NAME: BROOMALL

PR e e o e e

' e Yo Yo Yo e Yo Yo e e e e Yo e e
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e ste e e dle o oo oo
Fedededededehdh
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vedededellehede ke ddedede et de ettty Yededededed Yededhdede Wdedhdedededededede btk
DIS— HEAD- INLET OUTLET CREST FACE THROAT
CHARGE WATER CONTROL CONTROL FLOW CONTROL CONTROL CONTROL TAILWATER
Flow Elev. Depth Depth TYPE Elev. Elev. Elev. Elev.
(cfs) ffi(ft) (f}) (f}) <F4> (fo) (fr) (fo) (ft)
J—J—J‘-'_J--'_J.{( (JJJ JJJJ( /4 -J-J-J—J-J‘JJ ("-JaJ-J—J‘J_J-.'".J_JaJ-J-J-J-J-J_-'_”—JaJ-J-J-J-J_J_J-J_’l-"rJJJJJJJ J JJJ-’
0 185.90 0.00 0.00 O-NF 185.90 185.90 185.10 180.00
59 187.84 1.68 1.94 2-m2c 187.58 187.58 186.94 180.00
100 188.66 2.40 2.76 2-M2c 188.30 188.30 187.67 180.00
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BROOMALL . PRN

140  189.35 3.00 3.45 2-M2c 188.90 188.90 188.32 180.00
195 190.21 3.75 4.31 2-M2c 189.65 189.65 189.13 180.00
261 191.14 4.55 5.24 2-M2c 190.45 190.45 190.01 180.00
329 192.02 5.32 6.12 2-M2c 191.22 191.22 190.84 180.00
423 192.55 6.59 6.65 6-FFn 192.18 192.49 191.93 180.00
479 193.54 7.53 7.64 6-FFn 192.73 193.43 192.60 180.00
547 194.76 8.80 8.86 6-FFn 193.36 194.70 193.42 180.00
615 196.14 10.24 10.09 6-FFn 193.96 196.14 194.30 180.00

*%% SLOPE-TAPERED IMPROVED INLET # ¥ ¥ dedcdedededededededen

FACE WIDTH 9.50 FT
SIDE TAPER (4:1 TO 6:1) (X:1) 6.00
FALL SLOPE (2:1 TO 3:1) (X:1) 3.00
FALL 0.80 FT
MITERED FACE (Y/N) N
FACE CREST LENGTH IF MITERED 9 50 FT
ededededededededededededededededededededede e dededededededededededededede e dedede e dede e de Yo o v e dode de e de de e de Se de e e dededede de e dede dede e e e e
0
4
CURRENT DATE: 11-13-2001 FILE DATE: 06-05-1998
CURRENT TIME: 08:08:06 FILE NAME BROOMALL
e ol e e e de de de e de de de Yo e de e de e de de e de de de de e e de e e de e e e de e e e e e e e e e e e e e e de e e de e e de e e e dede e edededededede el deddek
PERFORMANCE CURVE FOR CULVERT # 2 3 ( 3. 583333 BY 2 25 ) CMPA
Ve ¥ ¥e e o e Yo e e e e e e de dode de de e dede dedede e de dedede de dedede dede e de de e de e de e ek dedededededed Yededededededededededededede
DIS— HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
h(cfs) (fr)  (ft) (ft) <Fé4> (ft) (ft) (fps) (ft) (fps) (o

Yo de e e fo do e de e de e de e e de e e de e Yo e e e de e e e e e Ve e e e e e e e e de e Yo e e de e e ey el dedede Ve e dede e dede e dededede Ve deJedede e
0 186.89 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
31 187.84 1.84 1.84 1-S2n 0.42 0.77 10.01 0.42 0.00 0.00
80 188.67 2.67 2.67 5-S2n 0.69 1.32 13.57 0.69 0.00 0.00
130 189.34 3.34 3.34 5-S2n 0.91 1.71 15.37 0.93 0.00 0.00
165 190.21 4.21 4.21 5-S2n 1.05 1.91 16.34 1.08 0.00 0.00
189 191.13 5.13 5.13 5-S2n 1.15 2.03 16.86 1.19 0.00 0.00
210 192.02 6.02 6.02 5-S2n 1.23 2.12 17.26 1.28 0.00 0.00
221 192.55 6.55 6.55 5-S2n 1.28 2.18 17.48 1.33 0.00 0.00
241 193.54 7.54 7.54 5-S2n 1.36 2.25 17.82 1.43 0.00 0.00
263 194.77 8.77 8.77 5-S2n 1.47 2.25 18.16 1.53 0.00 0.00
285 196.14 10.14 10.14 5-S2n 1.57 2.25 18.47 1.65 0.00 0.00
Yo dedede e de e dededededede dedededede de e de e e dedede dede ke de e dedede Yo de e dede e de dede e de e e de e e de dede de de e Yo dedede dedede e dede dede e dede Yo dede de e dedede e
El. inlet face invert 186.00 ft EIl. outlet invert 180.00 ft
. E]; inlet throat invert 0.00 ft El. inlet crest 186.89 ft
Yededededededededededededededededededededededededede e dedededededede dedededededede S de e de e dedededede dededede e e e e e e e e dedede e e de e dede e dede e

Tedededeh SITE DATA Yedededede CULVERT INVERT Yededededededede el de
INLET STATION (FT)

INLET ELEVATION (FT) 186.40

OUTLET STATION (FT) 35.00

OUTLET ELEVATION (FT) 180.00

NUMBER OF BARRELS 3

SLOPE (V-FT/H-FT) 0.1714

CULVERT LENGTH ALONG SLOPE (FT) 35.51
TR CULVERT DATA SUMMARY Tededededededededededededededededededededefedede

BARREL SHAPE PIPE ARCH

BARREL SPAN 3.58 FT

BARREL RISE 2.25 FT

BARREL MATERIAL STEEL OR ALUMINUM

BARREL MANNING'S N  0.028

INLET TYPE CONVENTIONAL
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INLET EDGE AND WALL

INLET DEPRESSION YES

o e o e de de Yo do e Jede de e de dede e e de de e

CURRENT DATE:
CURRENT TIME:

11-13-2001
08:08:006

Yededededededed

IMPROVED INLET FOR CULVERT # 2 - 3 ( 3. 583333 BY 2.25 ) CMPA

Yo e dede de dede Yo

OUTLET

e 9 e ¥ o Je de Yo de de Yo de e e Yo de de Yo de e e o

DIS- HEAD- INLET
CHARGE WATER CONTROL CONTROL
Flow Elev. Depth
(cfs) (ft) (ft)
e e ¥ e de de o dode de e de e de de e e dede de e
0 186.89 .00
31  187.84 .84
80  188.67 .67
130 189.34 .34
165 190.21 21
189  191.13 .13
210 192.02 .02
221 192,55 .35
241 193.54 .54
263 194.77 77
285 196.14 10.14

e e e de de de Yo e Y0 de de Yo Yo de e e de e de
R ded

(fo)

.00
.84
.67
.34
.21
.13
.02
.55
.54
.77
.14

ONOYOUVTAWNREREO

'_l

0
1
2
3
4
5
6
6
7
8
0

e dede e Ne e e Yo de Y e de e deh Ve N

FALL SUMMARY **
MAXIMUM ALLOWABLE FALL
INLET DEPRESSION

FALL SLOPE x:1)
CREST WIDTH

e e dede e de Yo S Ve de e Ve de e e Yo e Y

CURRENT DATE: 11-13-2001
CURRENT TIME: 08:08:06
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Depth TYPE
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Yededededededededed

Fedededodedededededede e e

ededededeTededede e dedededededededededededeSedede

Yedede e dededeTededededededede vk

Yo de e de Yo de Yo e de de e e e

dedededededededede e dededededeve
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HEADWALL

B T S R R 71
wWhHRwRRw RSN drhddeh v nh v vk www
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FILE DATE: 06-05-1998
FILE NAME: BROOMALL

el de et e Nt e e e e e e N

e de e Te e e T Yo e Ve de Yo de T de Ve dede e de e de et e vede T e e de et Ve de Yo v
® P ik R i T T

CREST FACE THROAT

CONTROL CONTROL CONTROL TAILWATER
Elev. Elev. Elev. Elev.
(ftd (ft) (ft) (o)

FLOW

<F4>

vededededededededededededededdedededededededededed Je e o dede e dedede dede e e de e Jedede e de dede de e dede e ke

186.
187.
188.
189.
189.
190.
190.
190.
190.
190.
191.

O-NF

1-S2n
5-52n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n
5-S2n

89
84
67
34
76
04
26
38
58
80
03

186.00
186.98
187.96
189.11
190.21
191.13
192.02
192.55
193.54
194.77
196.14

Yo de de e Yo e

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

180.
180.
180.
180.
180.
180.
180.
180.
180.
180.
180:

00
00
00
00
00
00

TOO0O0OO0OOOOOOQOO0O

edede e de TN

Mo wla te afa ale Al e alo WV le
HHEWHWHWWHRXES

Yededede

.40 FT
.40 FT
.00

.00 FT

-P-I—‘Om

dededededededede e dededede Yo dededede dedede dede deve Ve de e dede e de de e

6

DATE: 06-05-1998
NAME: BROOMALL

FILE
FILE

e e dede e e e de e e N YNk
i o 1 e i T T (R Tk L O (O T Tl (O T L

TAILWATER Fedede sl ded s

e dedededededededede e dedede e dekdedekek

e de e dede e e e e e e de Yo Yo de e Y
Tededededededede e WRw

CONSTANT WATER SURFACE ELEVATION

180.00

e el dededededededede e dede e de ek

Cedededededede e dede e e dede T v LS

R PR R R OFUROR)
LR T S o T i Tl T T

o ROADWAY OVERTOPPING DATA ik i
dedededededededededdededededededededededededededededede vk dede e dede e dedededededededefede e de Rt A fe e de et de e dede e dededededededede e dedede N e ek
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 34.00
CREST LENGTH (FT) 100.00
OVERTOPPING CREST ELEVATION (FT) 197.00
edededededededededededehededededede Ve dedeNede e dedededededede e e dedefe v N fedede e hw % ok * e de e % dede *
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A (CECp S
S XRISTING= CoNYS,

0134300894 HMVersion: 6.33 Data File: 3rdstex3.hcl

* *
FLOOD HYDROGRAPH PACKAGE {HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
MAY 1991 * * HYDROLOGIC ENGINEERING CENTER
VERSION 4.0.1E * * 609 SECOND STREET
* * DAVIS, CALIFORNIA 95616
RUN DATE 11/13/2001 TIME 08:13:18 * * (916) 756-1104

* *
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Full Microcomputer Implementation
by

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1l (JAN 73), HEC1GS, HECLDB, AND HECLlKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

D R Rk e LA R ]

*
*
*
*
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*
*
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HEC-1 INPUT

from Downstream Basin

....... 1.......2.......3
3rd St Dam PADEP No.
Existing Conditions:

3
PREC 0.40 0.50
5 0
INFLOW
INFLOW TO RESERVOIR
0.55
-1.0 -.05 1.5
8.4
6
0.0000 0.00101 0.00202
0.0105 0.01161 0.01272
0.0220 0.02321 0.02442
0.0345 0.03581 0.03712
0.0480 0.04941 0.05084
0.0630 0.06461 0.06624
0.0800 0.08181 0.08364
0.0990 0.10101 06.10304
0.1200 0.12225 0.12460
0.1470 0.15020 0.15340
0.1810 0.18512 0.18948
0.2350 0.24268 0.25132
0.6630 0.68196 0.69864
0.7720 0.77796 0.78364
0.8200 0.82367 0.82726
0.8535 0.85647 0.85936
0.8800 0.88229 0.88455
0.9018 0.90379 0.90580
0.9210 0.92279 0.92455
0.9377 0.93929 0.94080
0.9520 0.95330 0.95459
0.9647 0.96600 0.96724
0.9770 0.97820 0.97939
0.9887 0.98990 0.99104
1.0000 1.00000 1.00000
0 79
0.37
DAM
1 ELEV 185.9
0 2.6 3.9
170 185.9 190
0 90 180
185.9 187.83 188.66
185.9
191.9 2.8
9.33 9.33 66
191.9 193 194
DS Runoff
.14
79
.23
COMB Combine Hydrographs
2

....... [ R T
D23-009
2,5,10,25,50 & 100 YR Floods
500
0.60 0.74 0.86 1.0
0.00305 0.00408 0.00513 0.00618
0.01385 0.01498 0.01613 0.01728
0.02565 0.02688 0.02813 0.02938
0.03845 0.03978 0.04113 0.04248
0.05229 0.05376 0.05525 0.05676
0.06789 0.06956 €¢.07125 0.07296
0.08549 0.08736 0.08925 0.09116
0.10509 0.10716 0.10925 0.11136
0.12705 0.12960 0.13225 0.13500
0.15660 0.15980 0.16300 0.16628
0.19408 0.19892 0.20400 0.20940
0.26092 0.27148 0.28300 0.30684
0.71304 0.72516 0.73500 0.74344
0.78904 0.79416 0.79900 0.80360
0.83079 0.83424 0.83763 0.84094
0.86219 0.86494 0.86763 0.87024
0.88679 0.88900 0.89119 0.89335
0.90779 0.90975 0.91169 0.91360
0.92629 0.92800 0.92%69 0.93135
0.94229 0.94375 0.94519 0.94660
0.95588 0.95716 0.95844 0.95971
0.96848 0.96971 0.97094 0.97216
0.98058 0.98176 0.98294 0.98411
0.99218 0.99331 0.99444 0.99556
1.00000 1.00000
7.5
200
270 360 450 540
189.35 190.21 191.14 192.02
1.5
110 150
195 196

.00725
.01845
.03065
.04385
.05829
.07469
.09309
.11349
.13785
.16972
.21520
.35436
.75136
.80800
. 84419
.87279
.89549
.91549
.93299
.94799
.96098
.97338
. 98528
.99668

630
192.55

.00832
.01962
.03192
.04522
.05984
.07644
.09504
.11564
.14080
.17332
.22140
.43079
.75876
.81220
.84736
.87526
.89760
.91735
. 93460
. 94935
. 96224
.97459
. 98644
. 99779

720
193.54

.00941
.02081
.03321
.04661
.06141
.07821
.09701
.11781
.14385
.17708
.22800
.56786
.76564
.81620
.85047
.87767
.89969
. 91919
.93619
.95069
.96350
.97580
.98760
.99890

810
194.77
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HEC1 S/N: 0134300894 HMVersion: 6.

dkkkk kK k ok kkkkkkhkk kb kkhkdh bk kkkk ok ok ke k ok ok ok k

* FLOOD HYDROGRAPH PACKAGE {(HEC-1) *
* MAY 1991 *
* VERSION 4.0.1E *
* *
* RUN DATE 11/13/2001 TIME 08:13:18 *
* *

e R R R R S

33 Data File: 3rdstex3.hcl

3rd St Dam PADEP No. D23-009
Existing Conditions: 2,5,10,25,50 & 100 YR Floods

6 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 3 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 500 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0057 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.05 HOURS
TOTAL TIME BASE 24,95 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION
NPLAN 1  NUMBER OF PLANS
JR MULTI-RATIO OPTION

RATIOS OF PRECIPITATION

0.40 0.50 0

.60 0.74 0.86 1.00

/1
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+
* U.5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (3916) 756-1104 *
* +
* *

R e R e R R A R Y



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
0.40 0.50 0.60 0.74 0.86 1.00
HYDROGRAPH AT
INFLOW 0.55 1 FLOW 385. 572. 767. 1048. 1293. 1581.
TIME 12.25 12.25 12.25 12.25 12.25 12.25
ROUTED TO
DAM 0.55 1 FLOW 242, 362. 476. 682. 877. 1207.
TIME 12.55 12.55 12.55 12.50 12.50 12.45
** PEAK STAGES IN FEET **
1 STAGE 189.14 190.23 191.40 192.83 193.90 194.73
TIME 12.55 12.55 12.55 12.50 12.50 12.45
HYDROGRAPH AT
DS 0.14 1 FLOW 128. 189. 254. 346. 427. 521.
TIME 12.10 12.10 12.10 12.10 12.10 12.10
2 COMBINED AT
COMB 0.69 1 FLOW 283. 426. 561. 801. 1020. 1402.
TIME 12.50 12.45 12.40 12.40 12.45 12.40
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DAM

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 185.90 185.90 191.90
STORAGE 14. 14. 35.
OUTFLOW 0. 0. 528.
RATIO MAX IMUM MAXIMUM MAX ITMUM MAX IMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS
0.40 189.14 0.00 24 . 242. 0.00 12.55 0.00
0.50 190.23 0.00 28. 362. 0.00 12.55 0.00
0.60 191.40 0.00 33. 476. 0.00 12.55 0.00
0.74 192.83 0.93 39. 682. 0.55 12.50 0.00
0.86 193.90 2.00 45, 877. 0.80 12.50 0.00
1.00 194.73 2.83 49, 1207. 1.00 12.45 0.00

*** NORMAL END OF HEC-1 ***
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HEC1 S/N:

*

.

*

«

*

* RUN DATE
*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)

KAk Ik k ok ok kkk ok ok kkkkk bk Ak kk ok k ok ok ok kk k ok ok ok ok ok k&

ze Vel
EXOTING Col® .

0134300894 HMVersion: 6.33 Data File: 3rdexpmf.hcl

MAY 1991
VERSION 4.0.1E
DAVIS, CALIFORNIA 95616

(916) 756-1104

*
*
“
* 609 SECOND STREET
*
11/13/2001 TIME 08:57:05 *
“

*
*
*
*
*
*
*

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX  XKXX X XXKXXX X
X X X X X
X X X X X X
X X XXXXKXX XXXKX XXX

Full Microcomputer Implementation
by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
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HEC-1 INPUT

3rd St Dam PADEP No. D23-009
Existing Conditions: 1/2 PMF

5

FLOW
5

INFLOW
INFLOW
0.55
-1.0
27

0

0.37

DAM

1

0

170

0
185.9
185.9
191.9
9.33
191.9

DS
.14

.23

COMB

300
0.50
¢
TO RESERVOIR
~.05 1.5
1 NO 100 116 127
79
ELEV 185.9
2.6 3.9 7.5
185.9 190 200
90 180 270 360 450 540
187.83 188.66 189.35 190.21 191.14 192.02
2.8 1.5
9.33 66 110 15¢C
193 194 195 196

Runcff from Downstream Basin

79

Combine Hydrographs

....... 8.......9......10
630 720 810
192.55 193.54 1%4.77
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HEC1 S/N: 0134300894 HMVersion: 6.33 Data File: 3rdexpmf.hcl
R R I T I T R o S R g S S e e

*

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

* MAY 1991 *

* VERSION 4.0.1E *

* *

* RUN DATE 11/13/2001 TIME 08:57:05 *

* *

L R o I e I S e e e e R 3

3rd St Dam PADEP No. D23-009
Existing Conditions: 1/2 PMF

6 IO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
iT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION

RATIOS OF RUNOFF
0.50

R R SR R R R R AR

. .
* U.S. ARMY CORPS OF ENGINEERS *
- HYDROLOGIC ENGINEERING CENTER  *
- 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
. .
Fhkkdk bk Ak b kb hkkd kb hk bk bk kk kb bk dkhrhxrkh &%+ ks x



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATTOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1
0.50
BYDROGRAPH AT
INFLOW 0.55 1 FLOW 2403.
TIME 15.92
ROUTED TO
DAM 0.55 1 FLOW 2305.
TIME 16.00
** PEAK STAGES IN FEET **
1 STAGE 196.18
TIME 16.00
HYDROGRAPH AT
DS 0.14 1 FLOW 751.
TIME 15.75
2 COMBINED AT
COMB 0.69 1 FLOW 2805.
TIME 15.92
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DAM

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 185.90 185.90 191.90
STORAGE 14. 14. 35.
OUTFLOW 0. 0. 528.
RATIO MAX IMUM MAX TMUM MAX IMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTEFLOW FAILURE
PMF W.S5.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS
0.50 196.18 4.28 57. 2305. 3.92 16.00 0.00

*** NORMAL END OF HEC-1 *#+*



Drop Box Floor EL

3rd Street Dam - Broomhalls Lake
Proposed Spillway - Box Drop Inlet and Culvert
Rating Curves

(=Culvert upstream invert)

Low Stage High Stage
EL 185.9 EL 191.1
Length 12 Length 40
Weir Ht 15.9 Weir Ht 211
Weir Thickness,w ft
Culvert Size:
Low Stage High Stage Submerg. Ratio
WSEL H Hiw C Q H Hiw Cc Q Qweir | WSELculv [ low stage | high stage
185.9 0 0 2.67 0 0 0 2.67 0 0 170.0 0.00 0.00
186.5 0.6 0.6 2.67 15 0 0 2.67 0 15 170.2 0.00 0.00
187 1.1 1.1 2.98 41 0 0 2.67 0 41 170.5 0.00 0.00
187.5 1.6 1.6 3.28 80 0 0 2.67 0 80 170.9 0.00 0.00
188 2.1 2.1 3.37 123 0 0 2.67 0 123 171.3 0.00 0.00
188.5 2.6 2.6 3.37 170 0 0 2.67 0 170 171.8 0.00 0.00
189 3.1 3.1 3.37 221 0 0 2.67 0 221 172.3 0.00 0.00
189.5 3.6 3.6 3.37 276 0 0 2.67 0 276 172.8 0.00 0.00
190 4.1 4.1 3.37 336 0 0 2.67 0 336 173.4 0.00 0.00
191 5.1 8.1 3.37 466 0 0 2.67 0 466 174.5 0.00 0.00
192 6.1 6.1 3.37 609 0.9 0.9 2.86 98 707 176.3 0.00 0.00
193 71 71 3.37 765 1.9 1.9 3.37 353 1118 179.3 0.00 0.00
194 8.1 8.1 3.37 932 2.9 2.9 3.37 666 1598 183.5 0.00 0.00
185 9.1 9.1 3.37 1110 3.9 3.9 3.37 1038 2148 190.7 0.53 0.00
195.5 9.6 9.6 3.37 1203 4.4 4.4 3.37 1244 2447 196.4 1.09 1.20
196 10.1 10.1 3.37 1298 4.9 4.9 3.37 1462 2760 204.1 1.80 2.65
T - - - - a8
HY%
200
195
190 —e— Qweir
| @16 X 6
m 185 ¥
7 180 —a&— 16 X 8
R I R = A e e E— S A Low Stage
175 ==~ High Stage |
170
165
0 500 1000 1500 2000 2500 3000
Q (cfs) = .
3.60
3.40 -
3.20 il
3.00 = — -
0 280 b - -
X T —— -
240 fp o e —
2.20
2.00 T -
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Hiw

| Ref i AsDSo Newsceimer TAn/Fer 1999
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3RD. PRN
1

CURRENT DATE: 10-29-2001 FILE DATE: 10-29-2001
CURRENT TIME: 12:57:07 FILE NAME: 3RD

¥ FHWA CULVERT ANALYSIS ¥

HY-8, VERSION 4.0

Jededede ok Yo e Yo de Je de e de de Ve de de de de P de ded "c“n'n’n‘cv'c*v':*****-‘ Yededededededededededede el dededededededededededede kA

SITE DATA CULVERT SHAPE, MATERIAL, INLET

INLET OUTLET CULVERT BARRELS
ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE

170.00 169.85 80.00 1 RCB 16.00 6.00 .012  CONVENTIONAL

FONAWNR < CO

D o P L G S T S S S R PR R R BB R PO RSN
WWRwwHRwww Rkl fefhe NN hhhdd G ve vk dede T dedehdevde v dededededeve e e dede %

. ' rd - -‘- ' ' ‘ ' ‘ '- e wle wle Afa e R R L N L L L L '_ J- e ;‘- ' ' PY3
dededodedededede e dedededed ¥ TededeSede N Nedeh N dehede e defdehde e dededededededede TSl e e de e e ki

SUMMARY OF CULVERT FLOWS (CFS) FILE: 3RD DATE: 10 29 2001

ELEV (FT) TOTAL 1
170.00 0 0
173.13 250 250
174.97 500 500
176.52 750 750
178.19 1000 1000
180.18 1250 1250
182.53 1500 1500
185.29 1750 1750
188.57 2000 2000
192.71 2250 2250
197.33 2500 2500
200.00 2634 2634

o le ote Wlo ulo ole e ate ate ale ale atu Wle ate ale te ale Mo ale ofs oo ale ote ale e ale Wlo ol he o W ol o
¥ IS T T o T Do o (R (e Lo e (o Lo o (o e L L 1 L o o Lo 1o L)

6 ROADWAY ITR
1

OQOOOOOOOOCOOON
COOCOOCOOOOOOOoOW
QOO0 OOCOOOOO

1
1
1
1
1
1
1
1
1
1
G

Y =t=l=l=l=l= =T t=T=T=R N
TO00000000000ow
ro00000000000

OVERTOPPIN

T e e e T Y Y e Y Ve T e v Ve T e e e Y N T e v e e e Yo e e e e Ve e Y Y e Ve e e Ve e e Yo v Ve e Y Yo de H U ? Je ve e Yo Yo fe fe e
fedededededededededededededededede e dededededededededede e Ve e dede b dedede Ve Sede Ve de e Ve deNede dedede N de Yo dedede K Ve Ve dedede N e dede e de e de %

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 3RD DATE: 10 29-2001

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
170.00 0.00 0 0 .00
173.13 .00 250 .00
174.97 .00 500 .00
176.52 .00 750 .00
178.19 .00 1000 .00
180.18 1250 .00
182.53 .00 1500
185.29 .00 1750
188.57 .00 2000
192.71 .00 2250
197.33 .00 2500

]

FOOOOOOOOO0O

(]

o
OOOOOOOOOO
COOCOOOOO0O0O

o
o

Yoededededede ol dedededededededededede e dede dede e e ke ki Tkl hdfdedodk e e de oo de dede de e e e de de e e dede e e de e de e de e de dede e e e
<l> TOLERANCE (FT) 0.010 <2> TOLERANCE (/) 1.000
Yo dededededededededededededede T dedededede T de e de dede e e e de de e de de e de e de e <k e e e e de e dede ke

Page 1



3RD.PRN
CURRENT DATE: 10-29-2001 FILE DATE: 10-29-2001
CURRENT TIME 12 57 07 FILE NAME 3RD e
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 16 BY 6 ) RCB
Yede ¥ Y ¥ Wdededehdededededededededede e fed e dedede e e de Yo Yo de e ¢ v dededede ek
DIS- HEAD-  INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(st) . (ft) Sft) (ft) <F4> (ft) (ft) (fps) (ftv) (fps) (fO)
Frdededededede Yo e de e dededededede dede e e de e dede de e de dede e dede e de e e Yede Ve dededededededefedededede dede e de e dedededededededede e e e dededededede
0 170.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.15
250 173.13 3.12 3.13 2-M2c 2.07 1.97 7.94 1.97 0.00 0.15
500 174.97 4.86 4.97 2-M2c 3.30 3.13 10.00 3.13 0.00 0.15
750 176.52 6.47 6.52 2-M2c 4.36 4.10 11.45 4.10 0.00 0.15
1000 178.19 8.19 7.89 2-M2c 5.35 4.96 12.60 4.96 0.00 0.15
1250 180.18 10.18 9.20 ©6-FFn 6.00 5.76 13.02 6.00 0.00 0.15
1500 182.53 12.53 10.85 6-FFn 6.00 6.00 15.63 6.00 0.00 0.15
1750 185.29 15.29 12.65 6-FFn 6.00 6.00 18.23 6.00 0.00 0.15
2000 188.57 18.57 14.73 6-FFn 6.00 6.00 20.83 6.00 0.00 0.15
2250 192.71 22.71 17.09 6-FFn 6.00 6.00 23.44 6.00 0.00 0.15
2500 197.33 27.33 19.73 6-FFn 6.00 6.00 26.04 6.00 0.00 0.15
e e e e de e de de de o de e e Je de e de e e e de e e de e e de e e Yo de e e e e e e e de e e e de e e e o e de Fe e e de e Y de de e e de e e de e e de e ek Yo de e e e
El. inlet face invert 170.00 ft  E]l. out1et invert 169 85 ft
E1 1n1et throat 1nvert O OO ft E1 1n1et crest 0.00 ft
ORCE IR T o O ededededededededede odede e Thdehdehdd Nk TSl fehfddd
ek SITE DATA Yo dededede CULVERT INVERT Tl el dedefededededede et
INLET STATION (FT) 0.00
INLET ELEVATION (FT) 170.00
OUTLET STATION (FT) 80.00
OUTLET ELEVATION (FT) 169.85
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0019
CULVERT LENGTH ALONG SLOPE (FT) 80.00
e de CULVERT DATA SUMMARY dedededededededededededededededededede ke deede N
BARREL SHAPE BOX
BARREL SPAN 16.00 FT
BARREL RISE 6.00 FT
BARREL MATERTIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL 1:1 BEVEL
INLET DEPRESSION NONE
0
3
CURRENT DATE: 10-29-2001 FILE DATE: 10-29-2001
CURRENT TIME: 12:57:07 FILE NAME: 3RD

CONSTANT WATER S
170.00

fevededede

TAILWATER

URFACE ELEVATION

ROADWAY OVERTOPPING DATA
bk e de e ¥ Yedededede e dedededed

Page 2
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Straight Drop Spillway Stilling Basin

(From FHWA Hydraulic Eng. Circular 14)

Q

W
Yc
Ve

Crest EL
TWEL
Outlet EL
Min TW (y3)
Floor EL
End Sill Ht
Drop Ht

Figure IX-A-2
ho

ho/Yc

h2

h2/Yc

L1/Yc

L1

L2
L3

Basin Length

Floor Blocks
Height

Width
Spacing

)| cfs
3| ft
518 ft
12.91 fps

11.13 ft
155.87
463 ftor
1413 ft

0.89 *Yc

-14.13 ft
-2.73
-3.00 ft

by

i LOWER HAME

rssts BanLEAYEN: TR TR

FIGURE IX- A -2

oy g

DESIN CHARY 1OR DETERMINATICN GF &y

FIGUREIX -1

FROM SEFRRATMCE 1M
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STRANGHT DROFSPIL |LV4AY STILLIMNG BASIN
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Ly/Ye
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FIGURE IX-A-2 DESIGN CHART FOR DETERMINATION OF L1
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Per: FiwA HEC-14




TOPSLOPE I TO !

SECTION AT CENTER LINE

a UPPER NAPPE V. 85y,
SIDE WALL

G 8Yc  HEIGHT y3 = 215y,
: |

# NN i l

d . ‘ y .4Yc

e 4 ———] 1, 1,

gy ‘s

FIGUREIX-A-1

45°
:
a
FLOOR BLOCKS —>[]
LONGITUDINAL SILL _
(OPTIONAL) 1 <— END SILL
i i
Wo 0
4.0
$ 85
.4yc D -4Yc
o
| O
PLAN

STRAIGHT DROP SPILLWAY STILLING BASIN

FROM REFERENCE IX-

IX-A-5
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HEC1 S/N: 0134300894 HMVersion: 6.

B R R R R R O L R L 4

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991
VERSION 4.0.1E

RUN DATE 10/15/2001 TIME 15:18:39

*
*
*
*
*
*
*

Fh Ak ok ok ok ko h kR ok kk ok ok h ko kS kA ko k ok k kA Ak ok ok kA

2N~ 100 Y12 2|
Pnpposd‘b Convy,

Data File: 3rdst100.hcl

X
X
X
X
X
X
X

B R L R R R |

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* {916) 756-1104 *
* *
R R R e T s

X KXXKXXX XXXXX X
X X X X XX
X X X X
XXXXXX  XXXX X KXKXKX X
X X X X
X X X X X
X XXXXXXX XXKXK XXX

Full Microcomputer Implementation
by

Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES —-RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE 1

3rd St Dam PADEP No. D23-009
Proposed Conditions: 2,5,10,25,50 & 100 YR Floods

3 500
PREC 0.40 0.50 0.60 0.74 0.86 1.0
5 0
INFLOW
INFLOW TO RESERVOIR
0.55
-1.0 -.05 1.5
8.4
6
0.0000 0.00101 0.00202 0.00305 0.00408 0.00513 0.00618 0.00725 0.00%32 0.00941
0.0105 0.01161 0.01272 0.01385 0.01498 ©.01613 0.01728 0.01645 0.01962 0.02081
0.0220 0.02321 0.02442 0.02565 0.02688 0.02813 0.02938 0.03065 0.03197 0.03321
0.0345 0.03581 0.03712 0.03845 0.03978 0.04113 0.04248 0,04385 0.04522 0.04661
0.0480 0.04941 0.05084 0.05229 0.05376 0.05525 0.05676 0.05829 0.05984 0.06141
0.0630 0.06461 0.06624 0.06789 0.06956 0.07125 0.07296 0.07469 0.07644 0.07821
0.0800 0.08181 0.08364 0.08549 0.08736 0.08925 0.09116 0.09309 0.09504 0.09701
0.0990 0.10101 0.10304 0.10509 0.10716 0.10925 0.11136 0.11349 0.11564 0.11781
0.1200 0.12225 0.12460 0.12705 0.12960 0.13225 0.13500 0.13785 0.14080 0.14385
0.1470 0.15020 0.15340 0.15660 0.15980 0.16300 0.16628 0.16972 0.17332 0.17708
0.1810 0.18512 0.18948 0.19408 0.19892 0.20400 0.20940 0.21520 0.22140 0.22800
0.2350 0.24268 0.25132 0.26092 0.27148 0.28300 0.30684 0.35436 0.43079 0.56786
0.6630 0.68196 0.69864 0.71304 0.72516 0.73500 0.74344 0.75136 0.75876 0.76564
0.7720 0.77796 0.78364 0.78904 0.79416 0.79900 0.80360 0.80800 0.81220 0.81620
0.8200 0.82367 0.82726 0.83079 0.83424 0.83763 0.84094 (.84419 0.84736 0.85047
0.8535 0.85647 0.85936 0.86219 0.86494 0.86763 0.87024 0.87279 0.87526 0.87767
0.8800 0.88229 0.88455 0.88679 $.88900 0.89119 0.89335 0.89549 0.89760 0.89969
0.9018 0.90379 0.90580 0.90779 0.90975 0.91169 0.91360 0.91549 0.91735 0.91919
0.9210 0.92279 0.92455 0.92629 0.92800 0.92969 0.93135 0.93299 0.93460 0.93619
0.9377 0.93929 0.94080 0.94229 0.94375 0.94519 0.94660 0.94799 0.94935 0.95069
0.9520 0.95330 0.95453% €.95588 0.95716 0.95844 0.95971 0.96098 0.96°24 £.96350
0.9647 0.96600 0.96724 0.96848 0.96971 0.97094 0.97216 0.97338 0.97459 0.97580
0.9770 0.97820 0.97939 0.98058 0,98176 0.98294 0.98411 0.98528 0.98644 0.98760
0.9887 0.98990 0.99104 0.99218 0.99331 0.99444 0.99556 0.99668 0.99779 0.99830
1.0000 1.00000 1.00000 1.00000 1.00000
0 79
0.37
DAM
1 ELEV 185.9
0 2.6 3.9 7.5
170 185.9 190 200
0 15 41 80 123 170 221 276 336 466
707 1118 1598 2148 2447
185.9 186.5 187 187.5 188 188.5 189 189.5 190 191
192 193 194 195 196.4
195.5 3.1 1.5

DS Downstream Area Runoff

79

COMB  Combine Hydrographs



HEC1 S/N: 0134300894 HMVersion: 6.

FoAkFE ok k Ak kb ko kb ok k ko k ok ok ok ok kR ok ko Rk kK F ok kR ko k ok

. .
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
- MAY 1991 *
* VERSION 4.0.1E *
. .
* RUN DATE 10/15/2001 TIME 15:18:39 *
* *
SRR KRR K kK Kk K K KRR K R A

3rd St Dam PADEP No. D23
Proposed Conditions: 2,5,

6 I0 OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0

QSCAL 3.

IT HYDROGRAPH TIME DATA

NMIN 3

IDATE 1 0

ITIME 0000

NOQ 500

NDDATE 2 0]

NDTIME 0057

ICENT 19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

33 Data File: 3rdst10N0.hcl

25,50 & 100 YR Floods

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

0.05 HOURS
24.95 HOURS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
JP MULTI-PLAN OPTION
NPLAN 1 NUMBER OF PLANS
JR MULTI-RATIO OPTION
RATIOS OF PRECIPITATION
0.40 0.50 0.60 0.74 0.86 1.00

*
%

*
*

*
*

*
>
*

217

P R R R R R R R e e

*

U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *

609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *
(916) 756-1104 *

P R R E e S



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO PRECIPITATION

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6
0.40 0.50 0.60 0.74 0.86 1.00
HYDROGRAPH AT
INFLOW 0.55 1 FLOW 365. 572. 767. 1048, 1293. 1581,
TIME 12.25 12.25 12.25 12.25 12.25 12.25
ROUTED TO
DAM 0.55 1 FLOW 238, 369. 528. 814. 1068. i362.
TIME 12.55 12.55 12.50 12.45 12.40 12.40
** PEAK STAGES IN FEET **
1 STAGE 189.16 190.26 191.26 192.26 192.88 193.51
TIME 12.55 12.55 12.50 12.45 12.40 12.40
HYDROGRAPH AT
DS 0.14 1 FLOW 128. 189. 254, 346, 427, 521.
TIME 12.10 12.10 12.10 12.10 12.10 12.10
2 COMBINED AT
COMB 0.69 1 FLOW 279. 433. 615 949, 1256. 1614.
TIME 12.5¢ 12.45 12.45 12.40 12.35 12.35
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DAM

(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)

PLAN 1 ............. .. INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 185.90 195.50 195.50
STORAGE 14. 53. 53
OUTFLOW 0. 2255, 2255
RATIO MAX TMUM MAX ITMUM MAX TMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS
.40 189.16 0.006 24, 238. 0.00 12.55 G.00
0.50 190.26 0.00 28. 369. 0.00 12.55 0.00
0.60 191.26 0.00 32. 528. 0.00 12.5¢ 0.00
0.74 192.26 0.00 37. 814, 0.00 12.45 0.00
0.86 192.88 G.00 40, 1068, 0.00 12.40 0.00
1.00 193.51 0.0n 43. 1362, 0.00 12.40 0.00

*** NORMAL END OF HEC-1 *+%
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HEC1 S/N: 0134300894 HMVersion: 6.33 Data File: 3rdhpmf.hcl
Nk ok ok kA A kR R kA Ak kD Kk Kk ok kK ok kK KR R Ak k F T T
* * ~ *
FLOOD HYDROGRAPH PACKAGE ({HEC-1) * * J.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * = HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 10/26/2001 TIME 17:24:26 * * (916) 756-1104 >
» * - "

FhkrE ok knk kA Ak kkk ok k ok kb hkk ok ok h ok k ok h ok F ok kK& B R B i T o S O A S R SR e

X X XXXXKKX }:9:0:9:9:4 X
X X X X X XX
X X X x X
AXKKEXX XXXX X .0 0:0:0:4 X
X X X X X
x x X X X X
X X XAXKXKXKXX XXXXX XXX

Full Microcomputer Implementation
by
Haestad Methods, Inc.

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL1 (JAN 73), HEC1GS, HEC1DB, AND HECILKW.

THE DEFINITIONS OF VARIABLES —-RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE rREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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3rd St Dam PADEP No. D23-009 ,
Calculate Lake Elevations fopébMF—Future Conditions

S 360
FLOW .5
5 0
INFLOW
INFLOW TO RESERVOIR
0.55
-1.0 -.05 1.5
27 1 NO 100 11€ 127
0 79
0.37
DAM
1 ELEV 185.9
0 2.6 3.9 7.5
170 185.9 190 200
0 15 41 80 123 170 221 276 336
707 1118 1598 2148 2447
185.9 186.5 187 187.5 188 188.5 189 189.5 190
192 193 194 195 196.4
195.5 500 3.3 1.5

PAGE
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HEC1 S/N: 0134300894 HMVersion: 6.33 Data File: 3rdhpmf.hcl

FrF A KT I A F b oA dd kA kb Ak ok d ok kR b ok ok ok ok ok ok ok d ok F ok ok ok B A A Ak I S e
* * « «
*  FLOOD HYDROGRAPH PACKAGE (HEC-1}  * * U.S. ARMY CORPS OF ENGINEERS *
* MAY 1991 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE 10/26/2001 TIME 17:24:26 * * (916) 756-1104 *
* * - *
Bk ko k ko k kK Rk Kk K Rk ko ok kR ok ok k ko kk ke kK

R R R R

3rd St Dam PADEP No. D23-009 ,
Calculate Lake Elevations foré?MFfFuture Conditions

6 IO QUTPUT CONTROL VARIABLE
IPRNT S PRINT CONTROL
IPLOT G PLOT CONTROL
QSCAL 0. HYDROGRAFH PLOT SCALE
I7 HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0055 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.08 HOURS

TOTAL TIME BASE 24.92 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT
Jp MULTI-PLAN OPTION

NPLAN 1 NUMBER OF PLANS

JR MULTI-RATIO OPTION

RATIOS OF RUNOFF
0.50



PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES
TIME TO PEAK IN HOURS

RATIOS APPLIED TO FLOWS
OPERATION STATION AREA PLAN RATIO 1
0.50

HYDROGRAPH AT

INFLOW 0.55 1 FLOW 2403.
TIME 15.92
ROUTED TO
DAM 0.55 1 FLOW 2186.
TIME 16.00
** PEAK STAGES IN FEET **
1 STAGE 195.18
TIME 16.00
SUMMARY OF DAM OVERTOPPING/BREACH ANALYSIS FOR STATION DAM
(PEAKS SHOWN ARE FOR INTERNAL TIME STEP USED DURING BREACH FORMATION)
PLAN 1 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 185.90 195.50 195.50
STORAGE 14. 53. 53.
OUTFLOW 0. 2255. 2255
RATIO MAX IMUM MAX IMUM MAX TMUM MAX IMUM DURATION TIME OF TIME OF
or RESERVOIR DEPTH STORAGE OQUTFLOW OVER TOP MAX OUTELOW FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
0.50 195.1¢8 0.00 52. 2186. 0.00 16.00 0.00

*»** NORMAL END OF HEC-1 *=**
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HEC-RAS Plan: Plan 07 River: Broomalls Run Reach: 1

Reach River Sta |  QTotal

: (cfs)
1 50.00
1 100.00
E 200.00
1 300.00'
1 500.00!
1 800.00°
1 1350.00
1 | 200000
“ ; 2200.00,
g 2500.00
ST . 5000
1 109 100.00!
1 109 200.00:
T 108 _ 300.00
1 109 i 500.00
1 109 ) 800.00
1 109 © 1350.00
1 ioe . 2000.00,
iy 109 . 220000
i 109 2500.00]
1 ] 50.00]
A o 100.00;
1 ‘ 200.00,
1 300.00
1 500.00
t 800.00
i 1350.00
T ~ 200000
" 108 ~ 2200.00]
1 108 . 250000
1 107 50.00
1o L 10000
1 107 : 200,00
1 107 300.00
1 107 500.00-
1 1107 ) 800.00,
1 107 . 135000,
A e 2000.00
1 107 ~ 2200.00]
1 1107 ©2500.00°
50.00.
100.00
200.00
300.00
500.00'
800.00°
1350.00i
2000.00,
2200.001
2500.00°
1 “10s ‘ 50.00
1 105 ' 100.00
1 105 ‘ 200.00
A 4105 . 300.00.
& 108 ) 500.00'
1 108 800.00.
1 105 1350.00
1 105 - 200000
1 105 2200.00;
1 105 - 2500000
: {104 : 50.00°
1 104 ; 100.00
1 104 ) 200,00,
D108 300.00
1 104 : 500.00;
1 104 _ 800.00!
1 104 1350.00!
A 104 L 2000.00

Min Ch El
w
161.00
161.00,
161.00
161.00;
161.00;
161.00
161.00
161.00
161.00
161.00,

160.50!
160.50!
160.50]
160.50
160.50
160.50
160.50.
160.50
160.50
160.50;

158.00,
168.00;
158.00;
158.00
158.00
158.00
158.00
158.00
158.00;
158.00;

156.80.
156.80!
156.80
156.80
156.80.
156.80
166.80
156.80
156.80
156.80.

154.90;
154.90
154.90]
154.90!
154.90
154.90,
154.90
154.90
154.90
154.90,

154,10
154.10;
154.10]
15410,
154.10
15410,
154.10,
154.10
164.10
154.10

151.70
161.70,
151.70,
151.70,
151.70;
151.70;
151.70;
151.70

W.S Elev |
@
162.33
162.72
163.30
163.69
164.39
166.05,
168.00;
169.49,
169.85;
170.32

161.27
161.57
162.04
162.54.
163.91
166.04
168.221
169.93|
170.35|
170.92

159.74:
160.38
161.20
161.79.
162,63
163.58
164.31;
165.10]
165.311
165,61

157.85'
158.22
158.80
159.25.
160.00
160.87
162.47,
163.21
163.41,
163.67:

156.48,
156.96'
157.58
158.01
158,63
150.16
159.87
160.63.
160.86.
161.15;

155.78;
156.22;
156.71;
167.07:
157.61'
158.22,
158.86
159.48
159.63
159.90

152.53'
152.89,
153.41,
153.811
154.41;
156.29:
156.34'
156.99

critws. !
@
161.99!
162.28:

161.27.
161.57
162.04

160.11;
159.65'
160.39:
160.96
161.86
163.15
164.31
165.10.
16531
16561

157.82
15822
158.80
159.25
160.00
160.87.
162.47
163.21
163.41
163.67

155.50;
155.96:
156.56;
156.99;
157.59.
158.22.
158.86.
159.48.
159.63
159.90

152.53;
152.89;
153.41]
153.81;
154.41
166.29:
166.34
156.99

EG. Elev
()
162.42
162.89
163.60
164.14
165.09
166.73,
168.88,
17068,
17114
17177

i
i
|
1

161.63
161.97
162,64
163.20
164.39'
166.36!
168.51
170.24:
17067
171.26

159.87
160.59
161.56
16228
163.33,
16436
165.47.
166.44
166.70.
167.06

158.16
158.70
169.49
160.12.
161.11
162.27
163.58:
164.51
164.76
165.12.

156.60
157.13
157.82
158.32.
159.05
159.79'
160.83
161.74
161.99
162.34

155.95
156.49.
157.16.
16763,
158.30
168.96'
159.86°
160.72
160.96.
16131

152.83.
153.31°
154,00,
154.53;
156.36:
156.30
157.32
158.15

E.G. Stope
wory
0.008885
0.009925
0011252
0.013402
0.015451
0.009236:
0.008250;
0.009684;
0010171
0.010604;

0.047258
0.040911
0.035022
0027124
0.010452,
0.003239!
0.002028'
0.001763]
0.001733
0.001714.

0.007681
0.008864
0.010570
0.011833
0.013041]
0.012097.
0.016242
0.016617
0.016764
0.016757

0.039773
0.039231-
0035112
0.032943;
0.030516,
0027677,
0.014027'
0.014585'
0.014802
0.015144

0.000930
0.009063
0.009236'
0.009582
0.010732]
0.013531]
0.016916.
0.016875
0.016455
0016578

0016834
0.018660
0.019861;
0.020160.
0.020372
0.019911'
0.022459°
0.024107.
0024761
0.024766

0.044877]
0.040017;
0035895
0.033714,
0020413
0.019746
0014516
0015310

Vel Chnl
(ft/s)
2.42
3.26
438
536
6.72:
661
7.52.
8.74.
9.1
066

409!
5.06'
6.22
652
5.58
461
471!
5.09]
521!
5.40

2.89
371
481
5.60.
6.80!
751
9.60'
10.82°
11.15
11.55

4.47
5.54;
6.70;
7.45;
8.46.
.49
8.97'
10.18,
10.51
1099

275!
3.40!
428!
4.90'
5.92
7.45
9.50
10,65,
10.85;
11.301

338,
420
5.48
6.28
7.34
812
9.86
11.37
11.82
12.30

436
522
6.19
6.79;
7.82;
8.23;
8.72
9.94

Flow Area
(safy

2068

30.71

4566

55.92
74.42

121.09
17961

228.72

24152
259.43

1222

19.77

32.45
46.00°

89.68

212,43

42293

628.49

683.73

759.58

17.31

26.97

41.58

53.56

8381
15375

228.52

32717
355.71,
399.77

11.18

18.07
29.83
40.26
59.07

84.40

224 .43

32301
349.50
386.86

19.33

35.35

63.87

89.65
134.65
182.40
259.71

353.72

383.64

42091

1478
2440
4428,

65.68

10829
170.76

242.55

314.41

333.39

36513

11.48

19.156

3233

44.16

64.97
12115
25327

354.31

Top Width
(ft)
25.24
2554
25.98
26.27
27.02
29.21
30.83
35.05
36.07
40.42.

2411
2531
27.47
2014
34.62
81.28
111.61
129.24
131.23
133.23

13.85
16.33
19.21
21.28,
57.26
9028
113.44
135.26
140.94
149.29

16.73
19.30
21.78
23.77
26.98
30.72
128.28
136.93
137.91
140,66

27,63
39.13
53.83
64.35
82.16'
97.57
118.34
127.68
129.78
13233

17.64
29.48
51.20
67.15
20,92
109.66
114.46'
119.07
120.26
12222

19.78
23.00
27,69
31.30
38.74.
93.22
147.96
16135

Froude # Chl

0.47
0.52
0.58
0.65
0.71
057,
055
0.60
0.62
0.64

1.01.
1.01
1.01
0.91
061
0.38
0.32
0.31
0.31
031
‘
0.46:
051
0.58
0.62
068
0.67
0.80
0.83
0.84
0.84

0.96i
1.01
1.01
1.01

1.01
1.00

076
0.80,
081
0.83

0.51
0.52
0.55
0.57'
063
0.72
084
0.86
085
0.87

065
071
078
080
083
084
093
099
1.01
1.02!

101
1.01

1.01

1.01
0.99
086,
0.78
0.82

20



HEC-RAS_Plan: Plan 07 __River: Broomalls_ Run__Reach: 1 (Cpntinued) et
: Reach ‘ RiverSta :  QTotal I Min Ch EI | WS.Elev | CrtwsS. | EG Elev VelChnl | FlowArea ' TopWidth | Froude# Chi
S T T T T - @ S sty L@
1 104 2200.00 161.70! 157.15: 167.15 15838 0.015819 10.33: 379.56' 164.52 084
1 104 2500.00 151.70' 157.30 167.39! 15869 0.016089 10.78] 420,47 169.565 0.86
4 les 50.00 147,63 148.31; 148.19 14850, 0.024234 3.45, 1451 2204 0.75.
1 9% 100.00, 14763 148.67| 148.51 14898]  0.023448, 442, 2263 2282, 0.78,
1 9% 200.00; 14763 149.23] 149.02 14972, 0.022610] 562 35,62 24.02, 0.81:
R B ) 300.00! 14763, 149.70] 149.44. 15033 0.021529' 637 47.09 25.03° 082,
1 9% 500.00; 147,63, 150.58° ‘ 15137 0.018093 715 69.96. 26.93 078
e . 800.00] 147.63) 151.87 15274 0013435 7.61 106.50 20.71, 0.70
i 9% . 1350.00, 147.63| 152.85. 152.85! 15397  0.013908 893! 223.80 136.96 0.74
1 ~ e T 200000 14763 153.63 153.63! 15489 0.014172 1001 331.27 141.39 077’
1 e . 220000 147.63) 153.82. 153.821 15513 0.014404 1034 358.69 14274 078
1 9% 2500.00 147563 154.08, 154.08 15547 0014840 10.82! 396.26 14457 079
1 95 . 5000, 14317 144.15; 143.91 14434 0017992 357 1401 1528 0.66
1 les _ 100.00! 14317 144.67! 144.33 144980 0017181 452 2241 15.70 0.67
1 95 200.00] 143.47 145.54] 144.98 14602 0.015373 554 36.08° 16.40 066
1 95 300.00] 143.47] 146.31; 145.51. 14689  0.013936 6.13) 48.96 17.02 0.64;
i 95 500.00] 143.47] 147,67 146.42, 14840 0012237 6.86. 72.85 18.12 0.60
1 les 800.00 14347, 14913’ 147.55, 15012 0.012774 7.99. 100.43 19.30 062
A 95 [ 135000 14347, 150.55. 150.55. 15058 0.000680 170 79486 233.85. 0.16,
K 95 | 2000.00 14347 162.10 150.55] 15245 0.000436| 172, 1166.43 24472 0.14,
R | 220000, 14317 152.72! 150.55; 15277, 0.000357) 168 131965 249.06. 0.13;
1 e - 250000 14347, 153.62] 150.55, 15366°  0.000281! 164 1546.16 255.35 012
| ! ‘
x 94.5 50.00° 140.25' 141.50 141.22 14169, 0015320 3.42° 1462 1497 061
g leas 100.00, 140.25, 142.02, 14164 14233, 0016048 4.45, 22.45. 15.43 085
4 leas 200.00; 140.25! 142.72, 142.30, 14327 0.019070 599, 33.41 16.05, 073
1 945 ‘ 300.00| 14025, 143.17] 142.84' 14401 0.023705 7.36' 4074 16.46. 0.82
1 94.5 500.00! 140.25| 143.78, 14378 14527, 0.034035 981 50.97. 17.00: 1.00
1 leas i 800.00' 140251 144.92] 14492 14689 0.033549) 127! 7095 18.02' 1.00]
K 945 | 135000 140.25! 146.64' 146.64. 14929 0.033227. 13.07 103.32 19.56 1.00
1 945 . 2000.00 14025] 148.34: 148.341 15161 0.033011! 1451 137.88 21.08 1.00}
1 945 2200.00 140.25| 148.82; 148.82| 15226  0.032067. 14.87, 147.97 21.50 1.00.
1 leas 250000 140.28' 149.49° 149.49| 15346 0.032989] 1537 162,61 22.10 1.00
1 50.00 130.22 140.32 140.32, 14072, 0042071 503 094 12.88 1.01
T 100.00, 130.22 140.81 140,81 14136 0.037827 5.96, 16.77 15.42 101,
K ] 200.00; 139.22, 141.49, 141.49 14225 0034242 7.00, 28.56 19.03 1.01°
1 . 300.00] 139.22, 142.02: 142,02 14292 0.031562 7.59: 39.86 25.24' 1.00.
1 ‘ 500.00, 139.22 142.88 142.88 14387 0.026255, 8.07. 69.11 42.80 0.94
1 800.00; 139.22 14376 143.76. 14483 0022936 862 11566 76.11 091
g 1350.00! 139.22 144.82] 144,82 14591 0.017661! 9.23 227.74 117.08 0.84
X 2000.00, 139.22] 145.52! 146.52 14685 0018601 1059 313.60. 131.71 0.88
N 2200.00° 139.22 145.71; 145.71! 14710 0.018717) 10.93] 339.40° 135.94 089,
i 2500.00 139.22] 146.01! 146.01] 14745  0.018333 11.28! 381.78 14261 089’
1 a3 ' 50.00 137.30 138.97. 138.26] 130.02 0003439 181! 2761 2571 031
i 93 ' 100.00 137.30 139.56, ‘ 13964 0.003623 2.26] 44.23 30.63' 0.33!
1 93 200.00; 137.30 140.38, 14050 0.003726 277 7212 37.46 0.35
E 93 K 300.00; 137.30; 140.99 14114, 0.003774; 311, 96.47 4253 0.36
1 o3 ; 500.00] 137.30, 141.91. ' 14210 0.003537 352 156.11 7311 037
N 93 800.00] 137.30; 141.56 140.93 14221 0.013509; 6.48 131.22 69.59. 0.71
R 93 1350.00; 137.30; 142.48, 142,02, 14336 0014108 769 199.78 79.60 0.75,
o o3 © 2000.00: 137.30] 143.12; 142.82 14438° 0016295 9.31 254.53. 91.36' 0.83
4 e . 220000 137.30; 143.28; 143.05, 14466 0.017173 9.80, 26863 94.15. 0.86'
i 93 . 2500.00 137.30: 143.49; 143.36, 14507 0.018360, 10.49; 289.43 98.12. 0.89,
1 50.00 136.88 137.79, 137.79! 13815 0042541 4.80, 10.41 14.59 1.00
1 2 ' 100.00 136.88 138.24. 138.24! 13875 0.038332 575 17.38 17.03 1.00
1 92 200,00 136.88 138.88 138.88| 13959 0.034582 6.80. 29.41 2057 1.00
K 300.00, 136.88. 139.37 139.37: 14023 0.032494 7.45 40.26 23.30 1.00,
h 500.00, 136.88' 140.14° 140.14] 141220 0.030454] 8.36' 59.78! 27.54 1.00}
i1 ) 800.00! 136.88] 140.40 140.40 14072 0.014250] 5.97; 24199 148.66' 0.69.
1 1350.00) 136.88] 140.57 140.57 141300 0.031388] 9.11] 267.67 164.02] 1.03
1 92 2000.00] 136.88| 140.99 140.99 141.98] 0035572 10.77i 333.97 158.42! 113
4 TTee T 220000 136.88| 14143 14113 14247, 0035620 11.12] 36561 159.51 1.14
1 Je2 7 250000 136.88| 141.32; 141.32 142.44; 0035683 11.61; 386.81 161.06. 1.15,
|
I 50.00i 129.001 130.37, 130.07. 13049 0.011264, 2.86 1822, 24.75. 0.54i
1 o1 i 100.00 120.00; 130.80; 130.42, 131.0 0010994 3.70° 30.25. 30.40 0.57
1 o1 200,00 129.00' 131.46] 130.95: 13177 0.010287| 4.69° 52.83' 38.83' 059
1 91 ‘ 300,00 129.00° 131.03] 131.381 13234 0.01033§ 5.44. 72.86 45.02° 061
1 91 , 500.00 129.00 13273 132.06| 13327, 0.000875| 6.42! 112,62 55.27 063



HEC-RAS_Plan: Plan 07 _River: Brooma|
_Reach = RiverSta @ QTotal ’ Min Ch EI
. . (efs} | ()
1 91 800.00: 129.00
1 91 1350.00! 129.00
1 91 2000.00i 129.00
'y et 2200.00] 129.00
1 91 2500.00; 129.00,
1 lso 50.00, 126.50
1 en 100.00' 126.50;
1 190 200.00: 126.50,
1 9% 300.00, 126.50;
A leo 500.00; 126.50;
1 90 800.00 126.50]
" 1350.00 126.50!
1 2000.00 126.50!
1 2200.00 126.50.
1 i 2500.00, 126.50
1 50.00 124.30°
K 100.00 124.30
1 200.00] 124.30
q 300.00i 124.30;
1 500.001 124.30.
1 : 800.00; 124.30]
1 j89 . 135000, 124.30]
1 89 | 200000 124.30
1 89 2200.00 124.30;
1 89 . 250000 124.30;
4 lss 50.00 119,50’
1 88 100.00 119.50
o 88 200.00' 119.50
s 300.00 119.50°
1 88 500.00 119.50.
1 88 800.00: 119.50°
K Jes 1360.00; 119.501
A les 2000.00: 119.50;
X 88 2200.00: 119.501
i 88 250000 119.501
Y 87 50.00 121.00
1 87 10000 121.00
1 87 i 200.00 121.00
K REa . 300.00 121.00
1 87 ) 500.00 121.00
1 87 800.00; 121.00;
1 87 135000 121.00,
K 87 2000.00] 121.00|
1 87 2200.00 121.00
1 ez 2500.00! 121.00;
E 86 50.00: 11960
1 86 100.00: 119.60
't 86 200.00. 119.60
T _i8s . 300.00 119.60
1 e i 500.00 119.60
1 86 800.00 119.60:
1 86 1350.00 119.60
1 86 2000.00, 119.60,
X e 2200.00, 11960
a0 86 2500.00. 119.60,
1 85 ) 50.00i 116.90;
1 i85 100.00; 116.90'
1 85 200.00° 116.90
1 85 300.00° 116.90
X 85 500.00 116.90
i1 |85 800.00 116.90
1 85 1350.00 116,90
A lss 2000.00 116.90.
1 85 2200.00 116.90
h 85 | 250000 116.90]
11 i 50.00 117.50]
100.00, 147.50]

Is Run__Reach: 1 (Continued) .
~ W.S. Elev CritW.s. : EG.Elev | EG Slope | VelChnl | FlowArea Top Width | Froude # Chl
) (*) ® | @ | o@ws | s @
133.91 132,86, 13448 0007443 6.86 187.08 70.58' 0.58
135.12! 133.901 135900 0.007945 8.34’ 28203 86.24 062
136.24 135.03] 137200 0008198 9.56 386.85 10075, 085
13655 135.30 137.85  0.008236 9.87. 41815 104.69) 0.66
136.98 135,681 13805 0.008255 10.28. 464.88 110.31 0.66
127.50 12757 0.008358 223 22.40 29.95, 0.45;
127.85, 127.99.  0.009080 3.01 33.70 33.49. 0.51
12833, 12869 0.010807. 417, 50.65. 38.17 0.59:
128.72; 12009 0.011335 4.95, 66.28 42.03 062
129.27: _ 12085,  0.013104 6.29 91.30 47.56 070!
12953 129.53 13073, 0.023053 9.06] 103.56 50.05 0.96
130591 130.59 13246 0.021115 10.56, 162.52 60.60 0.95!
131631 13163 13351 0019159 11.79! 23061 70.86 0.94;
131.91. 131,91 133.88. 0018753 12.12| 25111, 7366 0.94:
132.31 13231 13440 0018310 12.58] 28111 77.59 0.94!
12513 12513 12655 0.046767 5.19: 963 11.60 1.00!
125.74 125.74! 12647 0.028629 5.53! 24.20 39.90 0.81;
126.32 126.32) 12675 0.022794 6.15] 59.08 72.91 0.76'
12661 126611 12712, 0024974 7.05' 81.72 80.87 082,
127.08 127.08; 12768 0.026513 8.22 122.75 93.59. 0.87,
128.64, 127.67 12879, 0.008036 5.99' 276.77 118.38 051,
130.79, 13093 0.002034; 4.80, 576.81 145.81 0.33
132.41] 13227 0.002756! 5.27, 77829 159,28 0.33
132,38} 13285 0.002858] 5.49° 821.97 161.97 034
132.79; 132.98,  0.002951, 576 889.84: 166.07 0.35,
122.96 12299 0.000793 137 36.39 1160, 014
12376 12383 0001683 219, 45.58 11.60! 020
12453 12473 0004117 367’ 54.51 11.60 0.30'
124.99 12538 0.007184 501 59.88 11.60] 0.39!
12546 : 12636, 0.015750 7.64! 67.11. 25.23 057,
125.83, 125.08 127.78  0.032749 11.29i 80.27 45.40° 081’
13064 13078 0.002205 433 607.17 144.24 0.23;
131.96; 13212, 0.002298 477 807.27 157.84: 0.24;
132.23| 132400 0.002428] 497! 849.51 160.47 0.25:
132.63] 132821 0.002567! 523 915.78 164.52 0.26
122.69. 12221 12285 0.011187, 337 14.86 12.47 0.54
123.34 122.76 12361 0.012660 415 24.86 27.97 0.60,
123.93 123.76 12430 0.015958 5.16. 54.11 64.54 069
124.19 124.15 12470 0021452 6.24 72.02 7498 082
125,03 12541 0011815 587 148.82 107.75 064!
126.63, 12680  0.003443 437 342.42 130,02 0.38'
13064 13070 0.000548 273 1027.30 198.60 017,
131.96! 13203 0.000619 3200 120670 210.52 0.18
132.23] 13230 0.000664 3.38 1352.69 213.01 0.19
132,63 13272 0.000718] 361, 1440.01 216.85 020
|

120.86: 120.86 12128 0042430 5.16! 9.68 11921 101
121.37 121.37. 12194 0.038717 6.07: 16.49 14.71. 1.01
122.41 122,08 122.89  0.019338 562: 41.36 50.25. 0.76i
12323 12355 0.009307 493 86.43. 6022, 0.55
124.59 12481 0.004446, 438! 180.17. 76.93, 0.40:
126.42 12658, 0.002196 3.9 38064 137.50 0.30
13061 13066 0.000431 258 1031.82 177.04 0.15
13191, 13199 0.000542 3150 127614 197.44 017,
13217, 13225 0.000592 334 132785 201.57 0.18,
132.57, 13266 0.000656 360 1409.60 207.95 0.19
119.96: 12007 0.005979 284 17.58' 11.18 0.40
120.75. 12095 0.007121 363 27.51 13.70 0.45
121.82 12214 0.007846! 456, 43.99' 17.37 0.50:
12261 12303 0.007837! 547 59.16. 2063 0.51
123.90 12444 0007536 5.93 89.12° 25.89 0.52
126.79 12635 0.005001! 6.15 155.39 47.16 0.45'
130.42. 13061 0.001015 411 628.42 137.40 0.22
13167, 13192 0.001275 496 809.14 15212 0.26¢
131.91° 13218 0.001400 527 845.01 154.96 0.27;
13227 13259 0.001558] 567 902.48 159.39 0.29]

i Il '
119.55| 118.98] 119.73, 0010069 341 14.66 11.03 0.52)
120.27, 119.58] 12055 0011030 4.26 23.47 13.34 0.57

2L



HEC-RAS_Plan: Plan 07 _River: Brooma

Reach | RiverSta

84

i

84

84

84

84

LDralatiala LI

84

84

83

83

AfatalATATATATATAIL

PR TR DI S D S G P P B

LA ia)ldid Aiaiaial s

S ATATAI A s s

Q Total 1
(cfs) |

200.00|
300.00]
500.00;
800.00
1350.00
2000.00
2200.00.
2500.00

5o.oof
100.00!
200.00!
300.00!
500.00
800.00
1350.00.
2000.00}
2200.00;
2500.00!

Culverti

50.00;
100.00]
200.00
300.00
500.00
800.00!

1350.00)
2000.00!
2200.001
2500.00;

50,00,
100.00:
200.00°
300.00,
500.00,
800.00

" 1350.00°

2000.00;
2200.00i
2500.00:

50.00:
100.00;
200.00
300.00,
500.00
800.00

1350.00;
2000.00]
2200.00]
2500.001

50.00
100.00;
200.00°
300.00
500.00
800.00

1350.00
2000.00:
220000,
2500.001

50.00;
100.00;
200.00}
300.00:
500.00;
800.00

1350.00°
2000.00!

Min Ch EI
(ft)

117.50,
117.50|
117.50|
117.50]
117.50:
117.50
117.50
117.50

117.40]
117.40|
117.40!
117.40]
117.40
117.40
117.40.
117.40;
117.40
117.40]

|
11460
11460
114,60
114,60
114.60:
114.60!
114.60;
114.60!
114.60!
114.60;

112,60
112,60
112.60;
112,601
112,60,
112.60
112,60
112,60
112.60!
112,60

11440,
114.40;
114.40,
114.40
114.40
114.40
114.40.
114.40,
114.40;
114.40,

113.80]
113.80|
113.80]
113,80
113.80}
113.80
113.80,
113.80
113.80:
113.80,

11250,
112.50;
112.50;
112.50]
112.50,
112.50]
112,50,
112,50

I
!

W.S. Elev
(1)

121.30,
122.12
123.51'
125.57,
130.42|
131.69;
131.93'
132.32

118.88
119.48
120.30
120.95:
122.00!
124.33;
130.42i
131.70]
131.94
132.33

116.13,
116.72]
117.49]
118.01|
118.97!
120.50!
121.43!
122.78
122.99.
123.29

116.23,
116.86;
17.76,
118.43
119.35)
120.27]
121.02]
12194
122.22
12264

115.99
116.45
17.07
117.51,
118.25)
119.29]
120.46|
121.77]
122.10
122.54.

115.18
115,60,
116.09°
116.52.
11715
117.87;
119.09]
120.14|
120.39]
120.77!

11370,
11408
11476,
115.26
115.92.
116.66,
11762,
118.47]

s Run__Reach: 1 (Continued)..
Critws. |
(ft) |

!
120.43]
121.08|
122.07;

118.88]
119.48!
120.30;
120.95!
122.00
12322
126.13
127.00
127.00;
127.18;

115.99]
116.48
17.23
117.87
118.97:
120.50;
121.43|
12278
122.991
123.29;

116.57
117.51
118.92
120.20;
121.46]
121.88

11678
117.34
11825
119.29.

115.32:
115.82°
116.24
116.95
117.87
119.09.
120.14;
120.39)
120.77,

113.54;
113.92;

E.G.Elev
()

121.71]
12261,
124.07.
126.09,
13055
13183
132.08
132.48

119.37)
12047
12131
122.21°
123,68
125.83
13052
131.80
132.05,
132.45

116.44.
117.18!
118.31
119.23°
120.86
121.52
123.08
124.13
124.40,
124.76,

116.25,
116.90,
11785,
11856
119.59
120.68
121.85
122.99
12329
123.72

116.16.
116.76.
11763
11830,
119.26
120.32
12145
122,56,
12287
123.30

115.33
115.84!
116.54]
117.12
118.06
119.15
120.58;
121.82
122.14
122.50

113.89
114.38
115.47.
115.79.
11666,
117.56
118.78
119.89

"E.G. Slope |

1
(o |

0.011196]
0010867/
0.008987'
0.006136
0.001037
0.001031
0.001089
0.001129;

0.079982'
0.073430
0.065597
0.061627
0.055414
0.024458
0.001666:
0.001552,
0.001620,
0.001658!

0.049118
0.039279
0.039778
0.045407
0.047465;
0.019171]
0.026344!
0.019599;
0.020284
0.020881:

0.000838
0.001444
0.002259
0.002860
0.004067
0.005812
0.010460
0.012310
0.012412!
0012262

0.013878,
0.016656
0.019174
0.020942.
0.019905
0.015467
0.012799
0.009043|
0.008553,
0.008105.

0.016163
0.016027-
0.019221
0.019707
0.020559
0.021184;
0.017422]
0.015886;
0.015047)
0.0156841

0022562
0.023177
0.016564
0.015165
0.015659,
0.015186,
0.015480,
0.016164!

VelChnl ~
sy |
514
5.59]
5.99
5.75.
318
347
363
381!

561,
6.64
8.05
9.00
10.39
981
290,
3.06;
319}
3.33i

446
547
7.25
8.87!
11.03
8.39]
11.04]
1092
14.31
11.79

1.03,
1.60¢
2.40,
3.01;
406
5.40]
7.81
9.19
.45
971

337
452,
6.08]
7.27!
8.51|
9.09!
975
.48
9.52.
966

312
3.94]
5.38!
6.26'
7.73'
9.29
1044
11.49
11.86,
12,26,

348,
442,
518,
586
743
822
975!
1118

Flow Area
(saft)

38.90
53.71

83.52

139.05

667.18

964.85.
1022.60
1118.01.

891
1506
24.85

33.33
4813

81.55;

689.88

990.82,

1049.47

1146.94

11.22
18.27

27.59

3381

4533

11052
17583

322.00

347.45,

387.26

4930

65.20

90.05.

110.34

140.52
182.10

249.90

352.23
387.35

443.79

14.82
2231

3510
47.96.

80.60

151.48

280.58

45552,
503.86
571.09.

16.03
25.41
37.48

48.58

68.94
10268,

184.60

279.48:
305.01;
346.35,

1436

2268
39.62
5418

88.88
142.43
225.12
309.55

Top Width
(v

1663
1927

23.70

31.36

227.39

239.82
242,47
250,28

9.21
11.14

13.77

15.86

19.21

26.44

228.39

241.82,
245.91°
254.28

14.08
17.78;
20.05'
21.50
2447

45.41

90.51

123.04

127.39,
134.18

2415
26.23
2919
3140

34.42

73.98

99.84

122,14
12891
139.10

14.95

18.056

2301
36.45

47.58

91.78

124.45

143.86
14878
15536

21.10
2362,
25.32

26.78

38.92
54.54

79.53

100,69
10572

113.55

20,41,

23.41

26.35
36.39
66.39'
78.46
93.28.
106.27'

Froude # Chl

0.59:
059,
0.56
048
0.22
0.22
0.23
0.23

1.01

101
1.01
1.01

1.00
0.73
0.20:
0.19
0.20
0.20

081
0.78'
0.84

0.93
1.00
0.66
0.80
0.71

0.73:
0.75

0.12
0.17
0.22
0.25
031
0.38,
0.52!
0.57
0.58
0.58

0.60
0.68
0.77;
0.83!
0.85
078
074
066
0.64
063,

063
067
0.77
0.80
086
0.91
0.87'
0.86
0.87.
0.87

073
078,
071

071!
075
0.77
0.81

085

23



HEC

RAS,APJan_,,PJan 07__River: Bmo Is Run._Reach: 1.{Continued) .

_RiverSta | QTotal - MinChE L WS Elev | CritW, . EG.Elev { E.G. Slope ; ' VeIChnI ‘ " Flow Area i Top Width = Froude # Chl

o ) W L w ST T T s safy

5 78 2200.00 112,50 118.69 ‘ 12018 0016364, 11.57. 333.82 109.72 0.87
e 2500.00 112.60 118.99 _ 12060 0016906 1247 366.89 114.45 0.89
1 e 50.00] 111.30; 112.59 ' 11270 0010126 2.71; 18.43 2082 0.51
1 7 1 100.001 111.30! 11331 11343 0006530 282/ 35.45 26.89; 0.43
1 7 200.00 111.30) 114.30 i 11444 0.004794 3.00° 66.77: 36.46° 039
y i : 300.00 111.30] 114.96; : 11512 0003952 3.20 103.13 81.23. 037
E i i 500.00 11130 115.79] _ 11598 0.003460] 3.66. 175.75: 94.87 0.36.
1 7 800.00, 111.30] 116.58] _ 116841 0.003661] 437 256.12 107.68 0.39]
1 7 1350.00] 111.30! 117.58] _ 117.95)  0.004247] 5.46. 369.64 120.43 0.43
1 77 . 2000.00] 111.30 118.44; _ 11895 0.004893 6.52] 47839 131.49. 0.48
" o | 220000 111.30 11867 ‘ 11922 0.005065 6.81i 509.06 134.44° 0.49
5 7 I 2500.00! 111.30, 118.99 ‘ 11960  0.005308 7.22. 553.05 138.57; 0.50
N , 50.00; 110.10] 112,00 " 11212 0005883 271 18.43 13.06 0.40
1 e ) 100.00 110.10] 112.74; ' 11293 0.006572, 3.46, 28.90 1561 0.44;
1 76 200.00 110.10] 113.60 , 11399 0.006648 447 52.18 30.20 0.47
1 76 300.00 110.10! 114.40 11473 0.005986| 493 89.05. 64.99 0.46
1 e ) 500.00. 110.10 115.18 ' 11660  0.006458 5.85 150,42 90.91 0.50
ik e 800.00] 110.10! 115.80; 11640 0008399 7.30 21319 111.08 058
1 76 | 350,00 110,10 116.65 _ 117.42 0010208 8.95° 314.66 125.95 066
1 76 " 2000.00] 110,10 117.43 ) 11836 0011425 10.30] 416.83 136.12) 071"
X e T 2200.00] 110.10 117.64 : 11861 0011718 10.66! 445.79' 138.86' 072
1 e . 250000 110.10: 117.93 . 11897 0012162 117! 486.78 142,66 074,
1 75 50.00 109.50] 111.07, 11081} 11134 0018820] 411 1217, 11.37 0.70
AT ) 100.00 108.50 1172, 11240, 0018003 495 20.19. 1357, 072
S ) 200.00 10950, 11262 _ 11346, 0.017385] 5.91 33.84 16.76. 073,
5 75 300.00; 109.50] 113.40; _ 11397, 0016875 6.04; 50.77 35.60, 073,
E 75 3 500.00; 109.50, 114.25! _ 11482, 0015888 6.34' 105.47, 93.71 0.73:
iy 75_ . 800,00 109.50 114,90 11471, 11553 0.014648 7.01; 176.86, 120.01' 072,
ho s . 1350.00 109.50 1571, 115.41 11647, 0014172 8.12 281.85, 139.36. 074
1 75 . 2000.00] 109.50, 116.37. 116.08 11731, 0015235 9.39! 378.72, 165.00, 079
1 75 2200.00] 109.50 116.62 116.26. 117.54 0015913 981! 40218 158.67' 0.81
T s 250000 109.50 116.77 116.48' 11786 0016128 1025 44391 164.83 083
I 74 ) 50.00' 107.80; 109.57 109.31! 109.86  0.020003; 431 1181 10.44 0.72i
1 74 100.00° 107 80| 11022 109.90] 11065 0.020008] 5.24 19.10 12.59 0.75;
1 s ) 200.00 107.80] 1112 110.73] 11174 0.020001] 631 31,69 15.55 078
1 74 ) 300.00 107.80| 112.00 11146, 11267 0020012 607 49.45. 26.46; 0.78;
1 74  500.00 107.80) 112.81 112.50; 11346 0.020006| 6.51 85.02 81.89 0.80
1 74 800.00 107.80| 113.38 113.33; 11422 0.020009' 7.64; 135.03 96.63; 083
R | 1350.00; 107.80] 114.29 114.29 1527 0017083 8.63, 247.79 157.65. 081
M s | 200000 107.80; 114,95 114.96 11607, 0.017230 9.70; 359.01, 182.63° 084,
1 74 | 220000, 107.80; 115.14; 145.14, 11628 0016892 9.90| 395.26; 189.81° 083,
1 74 | 2500.00; 107.80 115.36 115.36 11657 0017398 1038 437,69 197.99 0.85:



Elevation (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

Broomalls Run Plan: Plan 08
Just dfs of the spillway apron

A e .05 ot A
185

Legend
—_
WS 2500 cfs
180 WS 2200 cfs
i WS 2000 cfs
H WS 1350 cfs
pladidnd
175 WS B0O cfs
—
WS 500 cfs |
WS 300 ofs
170 bbdaminill
WS 200 cfs |
—
WS 100 cfs

165 - WS 50 cis
)
: Ground

Bank Sta

1000 1050 1100 1150 1200 1250 1300
Station (ft)
Broomalls Run Plan: Pian 08
50" d/s end of spiliway
A s .05 A

174 Legend
172 \ / WSZSOOcls‘
WS 2200 cfs

[ | WS 2000 cfs |
170 = A [Pt
: W5 1350 cfs |
N i

: |
168 > / WS 800cfs |
i WS 500 cfs |
166+ WS 300 cfs
i pladacnal
‘ \ / WS 200 cfs
164 Ws100dls |
\ / WS 50cls |
162 | \%( “Grotmd i
: [ S
160 : : : :

Bank Sta
1020 1040 1060 1080 1100 1120 1140 1160 1180

Station (ft)

Broomalls Run Plan: Plan 08
100" d/s end of spillway

Legend
Ws 2500 cts
WS 2300 cfs
W3S 2000 cfs

WS 1350cfs |

164 8 Iy WS 500cfs |

. —r
162 WS 200 cfs
160 WsShcts |

158 . . . Bank Sta :
10l 150 200 250 300

Station (ft)

Broomalls Run Plan: Plan 08
200' d/s end of spillway

08 A

Legend
WS 2500cfs
e
WS 2200 cfs
WS 2000cfs |
WS 1350 cfs |
—_——
WS 800 cfs
e
WS 500 cfs
WS 300 cfs
JRiah o
WS 200 cfs

i

: WS 100cls |

160 ! Ws50cls
; Ground

: .
155 - . A . . .
o] 50 100 150 200 250 300

Station (ft)




Elevation (ft)

Elevation (ft)

Elevation (ft)

Elevation (ft)

180 .
175':,
‘170'E
1653
160
155

150

170
165
160-
155

150

175

150

175

170@‘
165_5
160-
155:

150

45
1150

Broomalls Run Plan: Plan 08
300 ft d/s of spillway

.05 A

/

50 100 150
Station (ft)
Broomalls Run Plan: Plan 08
350 ft d/s of s[illway

05

Legend

WS 2500 cis
WS 2200 cis
WS 2000 cfs
WS 1350 cts
e
WS 800 cfs

— -
W5 500 cfs.

WS 300 cfs.
g
WS 200 cfs

200 250

/

==
50 100 150
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