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l INTRODUCTION

This report will examine the effects for impacts to both flow and elevation to the floodplain if no
SWM is provided for the Riverdale Park Station southwest discharge point (DA300) and only
providing SWM for the southeast (DA200 location). The intent is to document the impacts to the
100-year flow rates and WSEL for the 2 options versus a base condition. The Base condition is
predeveloped onsite with the remaining watershed developed. Option1 is based on providing
100-year SWM for the southwest corner discharge point and in the southeast corner. Option 2
will only account for a 100-year SWM in the southeast corner and no 100-year SWM provided in

the southwest corner.

This analysis uses the County HEC-2 data that is converted to the latest COE hydraulic
program (HECRAS) for water surface elevation differences. In reviewing the County floodplain
study issues were found in both the hydrology analysis and the HEC-2 analysis. These issues
have an effect on the outfall design of Pond 200 as the WSEL is lower with the proposed
revisions. They will be further explained below.

. SITE INFORMATION

The 37.35 +/- acre Riverdale Park Station property is located aimost entirely with the limits of
the Town of Riverdale Park, Maryland. About 1.25 acres in the northeast corner is located in the
City of College Park. The site is east of Baltimore Avenue (U.S. Route 1) and west of the CSX
railroad, between the WMATA property to the north and Tuckerman Street to the south. The
tract is bisected by the abandoned Rhode Island Avenue trolley line, which has been converted
in the north by the City of College Park to a hiker/biker trail. The Town of Riverdale Park, to the
south, is currently in the process of converting the right-of-way to a hiker/biker trail.

The Riverdale Park Station property is identified in the land records of Prince George’s County
at Liber 27394 Folio 033. The property is in the Developed Tier and is part of the Baltimore
Avenue corridor of the 2002 General Plan. It is part of the Approved Master Plan and Sectional
Map Amendment for Planning Area 68, dated May 1994 (1994 P.A. 68 Master Plan).

. PROPOSED SITE

The proposed site is mixed use and will be divided into three sub basins, each with a separate
storm drain system. The site will incorporate the ESD design criteria of the 2010 Maryland
Stormwater Management Manual, Chapter 5. The overall disturbance for the proposed work is
37.3 acres with approximately 20.12 acres of impervious area.

Drainage area 100 is located on the north and northeast side of the property and drains to
SWM-100. The facility discharges towards the CSX and into an existing storm drain system east
of CSX. The storm drain system does not drain into Wells Run.

Drainage area 200 is located on the south and southeast side of the property and drains to
Wells Run just upstream of the CSX crossing.

Drainage 300 is located on the west side of the property and discharges to the southwest into

the proposed storm drain along Route 1(Baltimore Ave) that will outfall into the Wells Run
Channel downstream of the Route 1 culvert.
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KEYMAP FOR ONSITE DRAINAGE AREA

FIGURE 1

Iv. ISSUES WITH 1993 H&H MODELS

The 1993 H&H models are revised in this report to more accurately reflect existing conditions.
There are a number of issues that affect both the hydrology and hydraulics.

The specific items for the TR-20 that remain the same between the 1993 and current versions of
TR-20 are noted below:

¢ The stream reach routing table values were used for both models.
The specific issues for the TR-20 that were revised are noted below:

o Used 5.3 inches for the 10 year storm in the latest model not 5.2 inches from the
1993 model.
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Five (5) major subareas were created instead of 3. In the case of the 1993 study,
the study used the drainage area relationship using a TR-20 PEAKS command to
determine the flow at the mouth as the last subarea was too small to include in
the model. This value of 2,053 cfs for the 100 year storm was used in the lower
reach of the HEC-2 analysis. Equivalent numbers for the 2- and 10- year storms
were also determined. These flow values, obtained from the 1993 study, are
considered to reflect a conservative condition.

New RCN values were determined based on the latest land use and latest NRCS
soil survey.

The Stage-storage-discharge table values at the CSX crossing were revised
using M-NCPPC topography.

Revised Tc values were determined.

Used the most current WIN Tr-20 modeling program.

The specific issues for the HEC-2 that were reused in the HECRAS are noted below:

The Manning’s “n” values are the same.
Unless noted below, the bridge opening sizes remained the same.
The expansion and contraction coefficients are the same.

Used the most current version of the HECRAS modeling program.

The specific revisions to the HEC-2 model are noted below:

Inclusion of the 2 box culvert openings at 46th Ave. and Tuckerman downstream
of Route 1 (actual existing condition) instead of 1 opening in the HEC-2 model.
Both crossings have twin 9'x5’ openings in the HECRAS instead of one (1) 9'x5’
opening.

Inclusion of two (2) box culvert openings each at 9'x5’ and twin 54 RCP
openings at 44th Ave. (actual existing conditions) instead of one (1) 9'x5’
opening in the HEC-2 model.

V. WATERSHED STUDY - HYDROLOGY ANALYSIS

A total of five (5) major Points of Investigation (POI) were used to establish the adjusted 100-
year peak flow rates for Wells Run. Two additional areas (DA300 series and DA200) were also
added to define impacts related to SWM provided or not provided onsite. This was done to
better define flow rates from Route 1 to CSX RR. The revised analysis is based on the current
Soils Survey for Prince George’s County and ultimate land use. The individual land use/soil type
was determined by Hydro GIS. The T was determined using M-NCPPC 2-foot topography. This
information was input into NRCS TR-55 for composite RCN and Tc¢. The T¢ was then adjusted
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per County floodplain criteria using the P1oo year rainfall amount for the sheet flow portion of the
Tc determination instead of P, from the NRCS computer program

The 1993 TR-20 cross section data for a stream reach and the structure rating table for the CSX
structure were used in the new TR-20 model.

The five (5) POI's are described as follows: DA1000 and DA2000 are the equivalent of the 1993
County study section 18, which is the confluence of 2 tributaries about 2,170 feet upstream of
US Route1. The RCN for the 1993 study was 85. The RCN for the 2 POl's is the equivalent of
an 88. DA3000 and DA4000 include the drainage area to US Route 1 and the drainage area
downstream of Route 1 to the CSX crossing. The 1993 study RCN is 83 and the composite of
DA3000, DA 300 series, DA200, and DA4000 is 85.12. The last POl is the area downstream of
the Trolley line to the confluence with the Northeast Branch of the Anacostia River. In the case
of the 1993 study, the study used the drainage area relationship between the mouth (1.247
square miles) and CSX crossing of 1.203 square miles adjusting the peak flow using a TR-20
PEAKS command to determine the flow at the mouth. This value was used in the 1993 study
HEC-2 from cross section 801 to 815.5.

A summary of the TR-20 input values from the 1993 study and the current TR-55 (Option 1) for
the 5 main POl's and the breakouts for DA200 and DA300 series for drainage area, ultimate
condition RCN, and Tc from Appendix A are provided in Tables 1 and 2 respectively.

TABLE 1
1993 Study
DA (Sq. Mi.) RCN TC
DA 18 0.736 85 .308
DA 19 0.467 83 284
DA 22A 0.044 N/A N/A
Total 1.247 84.22 __|
TABLE 2
Recalculated Information (Option 1 and 2)
DA (Sq. Mi.) RCN TC |
1000 0.4681 90 0.43
2000 0.2519 83 0.25
3000 0.1871 84 0.34
DA300 0.0087 90 0.1
DA325 0.0021 78 01 |
DA350 0.0010 91 01 |
DA350SD 0.0027 90 0.177
DA360 0.0007 98 0.1
4000 0.2516 86 0.40
DA200 0.0157 90 0.1
5000 0.0830 84 0.32
Total 1.2726 86.53

The net effect of the changes increases the flows particularly west of the CSX crossing.
Because the CSX crossing is acting as a de facto SWM facility, substantial flow reductions are
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achieved based on the incoming flows. However, there is a limit below which they cannot be
effectively reduced. For example, although the incoming flows to the CSX crossing are 30-36%
larger than the 1993 study, the outgoing flows at CSX are only 6-12% larger. Several locations
are summarized in table 3.

The reasons for the increased flows are several and they are listed below.

o The new TR-20 uses a new peaking formula which increases the peak flow by 5-
7%. It does not change the volume of runoff.

e The new TR-20 uses a new reach routing routine that reduces the peak flows
slightly more than the previous version of the TR-20; however the time to peak is
only slightly modified. The previous version delayed the peak by more than 30
minutes, whereas the new version will only delay the peak by 3-4 minutes at the
CSX crossing

e The RCN is on average two (2) higher than the previous TR-20 which increased
the peak flow rates by 3-4% and total volume of runoff, which affected the
release rate from the CSX crossing.

TABLE 3
1993 Study | Base 10-yr Q | 1993 Study BASE 100-yr
10-yr Q (cfs) (cfs) 100-yr Q (cfs) Q (cfs)
200’ D/S CSX 1,241 1,241* 2,053 2,053*
' D/S Trolley Line 951 1,019 1,263 1,351
200’ U/S Trolley Line 1,213 1,667 2,008 2,649 |
| D/S US Route 1 1,213 1,612 2,008 2,374

* The 1993 values were used for this report.

Vi WELLS RUN HYDRAULIC ANALYSIS

The HEC-2 data was input into the HECRAS program starting at cross section 813 (1,600 feet
upstream of the confluence at the Northeast Branch of the Anacostia River) to just upstream of
44™ Ave. The primary revisions include adding the additional opening for three (3) of the road
crossings and ensuring there are ineffective flow areas in vicinity of the Trolley line (822) and
CSX (819) crossings. The only other revision is the use of the updated flow rates based on the
revised TR-20.

The starting WSEL and flow rate is based on the 1993 HEC-2 WSEL at cross section 813 for all
analysis.

Vil. DISCHARGE POINT

To determine the effect of providing SWM for the SW (DA300) and SE (DA200) discharge

locations, the larger TR-55 subareas (DA3000 and DA4000) were required to be adjusted for
development onsite. They are discussed in more detail below.
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DA300 Adjustments

The onsite areas of the Riverdale Park Station that drain to US Route 1 were included
with DA3000. The onsite area east of the centerline of US Route 1 was subtracted from
DA3000 and split into three smaller areas for predeveloped condition. This will be used
for the Base condition as this analysis is based on no development on the Riverdale
Park Station property to establish a value for comparison. They three areas are, DA300
which is the onsite area and is considered wooded, DA350SD which includes the area
east of the centerline of US Route 1 along the property frontage and north of the site
along Route 1 and is considered ultimate conditions and lastly DA360 which is the area
of US Route 1 south of the site that drains to the low point of Route 1. Both DA300 and
DA350SD are routed based on surface flow along Route 1 starting at the southwest
corner of the site whereas DA360 discharges directly into Wells Run so no routing is
required. See Appendix A for the TR-55 for subareas DA3000, DA300, DA360, and
DA350SD. The time of concentration for DA360 is 0.1 hours which is the lowest value
that can be used in the TR-20 model. The summary of the information is in Table 4.

TABLE 4
Predeveloped Areas for SW Location Acres | Sq. Mi.
Onsite (DA300) 8.31 0.0130
Offsite/Rt. 1 Frontage (DA350SD) 1.73 0.0027
Offsite Route 1 Frontage Downstream (DA360) 0.43 0.0007
' Total Area 10.47 | 0.0164

The developed condition, which will be used for options 1 and 2, is based on the RCN,
Tc, and drainage area from the predeveloped condition for DA350SD and DA360, as
they remain the same in the developed condition. DA 300 is broken into 3 parts. The first
is DA300 which drains to the location of a potential SWM facility. The design data for

the SWM facility may be found in appendix DA 325 and 350 are other developed areas
within the original site area that are either Route 1 widening or green space area in front
of the parking lot. The net effect is a reduction in drainage area to Wells Run at us
Route 1 from the developed Riverdale Park Station site. This is documented in Table 5.
Appendix A has the TR-55 computations.

TABLE 5

Developed Areas for SW Location Acres | Sqg. Mi.
Area to possible SWM facility (DA300) 5.56 0.0087
Green park in front of site (DA325) 1.35 0.0021
US Route 1 new imp. within original property (DA350) | 0.66 0.0010
 Offsite/Route1 Frontage (DA350SD) LZS 0.0027
Offsite Route 1 Frontage Downstream (DA360) 0.43 0.0007
Total Area 1 9.73 0.0152

P:\24110100\HYD\Final\SWM\Wells Run Floodplain Model\County\Wells Run _031315.docx



To summarize the differences in the flow rate versus time, the peak flow rate from the TR-20
was plotted for each option at a 0.1 hour time increment around the peak time and a hydrograph
was created. Although the peak time varies between each option, the important flow point is
when the main stem of Wells Run is peaking. According to the TR-20 output, the main stem
peaks at hour 12.1. By reviewing the hydrographs in Figure 1 below, and comparing the peak
flow at that time at hour 12.1, Option 2 (no SWM in the SW corner) has a flow 8 cfs lower than
either predeveloped condition onsite or if SWM is provided at the southwest corner of Riverdale
Park Station. The hydrographs are based on the summing of flows at each 0.1 time increment
from the TR-20 for DA300, DA325, and DA350, as appropriate for the 3 different analyses
considered.

Southwest Corner Discharge Point
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Figure 2

DA 200 Adjustments

The information for the adjustment to the TR-20 model for the southeast discharge point
is from the “SWM / TEMPORARY SEDIMENT CONTROL BASIN-200 COMPUTATION
REPORT”. The design information from that report is provided in appendix C of this
study. The data is used for the base condition and both options. This results in
predeveloped conditions with 10.0 acres for the BASE condition and 12.6 acres for the
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developed condition for options 1 and 2. This difference is based on diversions and
minor adjustments to the drainage divides.

The subarea, DA4000, was adjusted for the removal of the 10 acres for DA200. See Appendix A
for the RCN for DA4000 and DA200.

VIll. ONSITE SWM

The design of the Riverdale Park Station development has incorporated a number of ESD
devices to provide SWM and water quality. They include permeable paving, micro bioretention
facilities, and green roofs. These facilities provide treatment of the 1-year storm and count
towards peak flow reduction up to the 10-year storm event. They also provide peak flow
reduction for the 100-year storm, but this reduction has been neglected for this study.

The previously approved SWM facility for DA 300 and SWM for DA200 is incorporated into
option 1. The onsite SWM facility consists of 750 feet of 96" CMP (SWM300). The flows
resulting from the SWM facility (DA300) plus uncontrolled areas DA325 and DA350 are less
than the 100-year predeveloped peak flows from the site. Appendix B includes the SWM facility
design information plus a TR-20 for routing through the underground SWM to document that the
ultimate development release rate from the site is at predeveloped conditions. The information
for DA 200 SWM facility may be found in Appendix C.

IX. 100 YEAR FLOODPLAIN

To evaluate the flow rates for the base and 2 options, the TR-20 models in Appendices D, E,
and F include the information described above Both options use the same areas, curve
numbers and times of concentration. SWM 300 is the area that can be controlled by a SWM
facility. DA 325 and 350 are other areas onsite that are not routed into a SWM facility.

The 1993 floodplain study, predeveloped conditions onsite (Base), and the 2 options have been
summarized in the tables below. Peak flow rates and WSEL are summarized in Table 6 for the
10-year storm and in Table 7 for the 100-year storm. They are on pages 8 and 9 of this report.

The HECRAS input, cross sections, output and profile are in Appendices G and H. The 1993
study TR-20 and HEC-2 are in Appendix | as reference. Flow and WSEL for all cross sections
are on page 10 of this report.

Even with an increase in flows upstream of CSX, the results of the study show a drop in water
surface elevation (WSEL) for the entire length of the study as compared to the 1993 study
starting at the CSX crossing and ending 335 feet upstream of US Route 1.

X. SUMMARY

The enclosed study was performed to analyze cumulative flows and net change in water surface
elevations in Wells Run, as a result of the Riverdale Park Station (Cafritz) project. The study first
incorporated updates and corrections to the out of date 1993 study. The older study is no longer
an accurate bench mark; it does not properly model culverts built at 44th Avenue, 46th Avenue,

nor Tuckerman Lane. The new Base study refines and corrects hydrology values and utilizes up

8
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to date modeling software (WinTR20). The new Base study incorporates these revised flows
and existing culverts in the stream hydraulic model. These changes resulted in higher flows in
Base conditions, but lower elevations, due to the more accurate modeling of hydraulics.

The impact of the development project on the flows and elevations in Wells Run was studied
and benchmarked against the Base model. These results are summarized in Tables 6 and 7.
The omission of a SWM facility in the southwest corner of Riverdale Park Station is
recommended, due to the fact the 10-year flows change from 1,512 to 1,513 cfs and 100-year
flows change from 2,374 to 2,369 cfs at the location immediately downstream of US Route 1.
Providing no SWM facility in the southwest corner of the site is virtually the same; as contrasted
with providing a SWM facility in this location, which slows down the peak and results in
combined 100-year flows that are higher in Wells Run at downstream side of Route 1.

It should be noted that the study reflects minor negligible variations in flows and elevations.
Some flows in post development conditions are 0.07% higher (negligible) in the area between
the Trolley Line and CSX tracks. Some elevations in post developed conditions are 0.01to0 0.03
feet higher, despite lower flows in the reach downstream of US Route 1 to the CSX tracks.
Removal of the SWM facility on the SW corner of Riverdale Park Station is recommended, and
the development project to provide a fee in lieu of this type of SWM control. This fee in lieu can
be collected by the county to contribute to a more effective watershed wide solution to these
existing flooding conditions.
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APPENDIX A
(TR-55 and CSX Stage-Storage-Discharge)

P:\24110100\HYD\Fina\SWM\Wells Run Floodplain Model\County\Wells Run _031315.docx



MEW Cafritz
Wells Run
Prince George's County, Maryland

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve

Identifier Land Use Soil Area Numbexr

Group (ac)

DA1000 Commercial & business c 49.87 94
Commercial & business D 93.7 95
Residential districts (1/8 acre) B 1.78 85
Residential districts (1/8 acre) c 30.02 90
Residential districts (1/8 acre) D 4.23 92
Residential districts (1/4 acre) B 4 75
Residential districts (1/4 acre) c 61.8 83
Residential districts (1/4 acre) D 14,01 87
I P B 1.78 80

A ngf['fu'ﬁé”d,/ SO 70 IMF c 30.03 86

i . or D 4.23 89
Woods (good) c 71 70
Woods (good) D 3.44 77
Total Area / Weighted Curve Number 299.6 90

DA3000 Residential districts (1/4 acre) c 90.21 83
Residential districts (1/4 acre) T D 8.43 87
= g T Y N T [Py B (e} 8.1 86
.In_(_;','fj,_f!fj,.hd ﬂu,/ Y/ /0 D 5.91 89
Woods (good) C 3.67 70
Woods (good) D 3.45 77
Total Area / Weighted Curve Number 119.77 83

Da4000 Open space; grass cover > 750% (good) C .67 74
Commercial & business c 12.51 924
Commercial & business D 10.4 95
Industrial (o 6.22 91
Industrial D 3.34 93
Residential districts (1/8 acre) C .22 90
Residential districts (1/4 acr?b c 109.22 83

. < i £ c 9.23 86
Tk futong | SO0
2 j | D 9.23 89
Total Area / Weighted Curve Number 161.04

DA2000 Commercial & business c .44 94
Residential districts (1/4 acre) B 10.01 75
Residential districts (1/4 acre) C 121.87 83
Residential districts (1/4 acre) D 18.9 87
Residential districts (1/2 acre) C 7.12 80
Residential districts (1/2 acre) D 1.11 85

e P A AP 0= N Y uahaliians c 1.11 86
,Z;?S'ffﬂéjnll'( SO D .67 89
Total Area / Weighted Curve Number 161.23 83

DA5000 Open space; grass cover > 75% (good) ©] 1,55 74
Industrial D 1433 93
Residential districts (1/8 acre) C 3.45 90

WinTR-55, Version 1.00.10 page 1 3/13/2015 7:34:49 AM
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MEW Cafritz
Wells Run
Prince Gecrge's County, Maryland

Sub-Area Land Use and Curve Number Details (continued)

Sub-Area Hydrologic Sub-Area
Identifier Land Use Soil Area
Group (ac)
Residential districts (1/4 acre) C 38.71
Residential Aietwrirmre [1/4 snva) o D 2.33
F y . - c 4.9
I’Ylgf/ fufl”nd/ B/ /0 D .89
Total Area / Weighted Curve Number 53.16

WinTR-55, Version 1.00.10 Page 2 3/13/2015

Curve
Numbexr

7:34:492 AM

A =2



MEW

Sub-Area

Flow

Identifier/ Length

DA1000
SHEET
SHALLOW
CHANNEL
CHANNEL

DA3000
SHEET
SHALLOW
CHANNEL
CHANNEL

Da4000
SHEET
SHALLOW
SHALLOW
CHANNEL

DA2000
SHEET
SHALLOW
CHANNEL
CHANNEL

DAS000
SHEET
SHALLOW
CHANNEL
CHANNEL

WinTR-55,

(fr)

100
550
1970
3350

100
150
1875
1515

100
235
400
3300

74
150
1900
1500

90
250
1950
1110

Cafritz
Wells Run

Prince George's County, Maryland

Slope
(Et/ft)

0.0230
0.0540

0.0270
0.0400

0.0140
0.0430
0.0800

0.0580
0.0290

0.0160
0.0100

Version 1.00.10

(=]

Mannings's

.240
.025

.240
.025

.240
.050
.025

.240
,025

.240
. 025

Page

Area

(sq ft)

1

Sub-Area Time of Concentration Details

Wetted Travel
Perimeter Velocity  Time
(ft) (ft/sec) (hr)

0.225

0.032

6.000 0.091

6.000 0.155

Time of Concentration .503

0.211

0.010

6.000 0.087

4,000 0.105

Time of Concentration .413

0.275

0.020

0.019

6.000 0.181

Time of Concentration .495

0.122

0.012

6.000 0.088

6.000 0.069

Time of Concentration .291 4=

0.239

0.034

6.000 0.090

B8.000 0.039

Time of Concentration .402
8/13/2014 9:19:56 AM
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. Total TC [ Length of Sheet 2 Yr Sheet 100 Yr. Sheet
Basin ID | ilow o |Slepetrf| L How (hrey | 100YrTC (hrs)
DA1000 0.503 100 0.023 0.225 0.148 0.43
DA2000 0.291 74 0.058 0.122 0.080 0.25
DA3000 0.413 100 0.027 0.211 0.139 0.34
DA4000 0.495 100 0.014 0.275 0.180 0.40
DA5000 0.402 90 0.016 0.239 0.157 0.32

P:\24110100\HYD\Fina\SWM\Wells Run\TR20_55\TC_conversion.xisx
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%5; EVELOPED

IUZ 2411010
Cafritz- 300 - 350 Predeveloped Conditions
Prince George's County, Maryland

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group (ac)

Ex DA-300 Woods (good) B 5.26 55
Woods (good) c 3.05 70
Total Area / Weighted Curve Number 8.31 61

DA350SD Open space; grass cover > 75% (good) B .03 61
Open space; grass cover > 75% (good) (04 .09 74
Paved; curbs and storm sewers € .91 98
Residential districts (1/4 acre) c .7 83
Total Area / Weighted Curve Number 1.73 90

DA 360 Paved parking lots, roofs, driveways @ .43 98
Total Area / Weighted Curve Number .43 98

WinTR-55, Version 1.00.10 Page 1 1/21/2015 2:46:35 PM

A5



1UZ 2411010
cafritz- 300 - 350 Predeveloped Conditions
Prince George's County, Maryland
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings's End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
(ft) (ft/ft) (sq £t) (£t) (ft/sec)
Ex DA-300
SHEET 80 0.0620 0.400
SHALLOW 180 0.1300 0.050
SHALLOW 500 0.0600 0.025
Time of Concentration
DA350SD
SHEET 50 0.,0400 0.240
SHALLOW 530 0.0270 0.025
SHALLOW 890 0.0600 0.025
Time of Concentration
DA 360
User-provided
Time of Concentration
WinTR-55, Version 1.00.10 Page 1 1/21/2015

2:46:25 PM
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D 200
DV?}/ ELOFPED

MEW 2411010
Cafritz-Ult. Conditions w/US Route 1
Prince George's County, Maryland

Sub-Area Land Use and Curve Number Details

Sub-Area Hydrologic Sub-Area Curve
Identifier Land Use Soil Area Number
Group (ac)

DA-300 Open space; grass cover > 75% (good) B 69 61
Open space; grass cover > 75% {good) c 78 74
Paved parking lots, roofs, driveways B 3.31 98
Paved parking lots, roofs, driveways C 78 98
Total Area / Weighted Curve Number 5.56 90

DA-325 Open space; grass cover > 75% {good) B 41 61
Open space; grass cover > 75% (good) C 51 74
Paved parking lots, roofs, driveways B 23 98
Paved parking lots, roofs, driveways C 2 98
Total Area / Weighted Curve Number 1.35 78

350SDb Open space; grass cover > 75% {good) B .03 61
Open space; grass cover > 75% (good) c .09 74
Paved parking lots, roofs, driveways (S 91 98
Residential districts (1/4 acre) c .7 83
Total Area / Weighted Curve Number 1.73 0

DA350 Open space; grass cover > 70% (good) B 03 61
Open space; grass cover > 75% (good) C 15 74
Paved parking lots, roofs, driveways B 19 98
Paved parking lots, roofs, driveways c 29 98
Total Area / Weighted Curve Number .66

DA360 Paved parking lots, roofs, driveways C .43 98
Total Area / Weighted Curve Number .43 98

WinTR-55, Version 1.00.10 Page 1 1/21/2015 2:48:35 PM
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Travel
Time

0.017
0.012
0.030

MEW 2411010
cafritz-Ult. Conditions w/US Route 1
Prince George's County, Maryland
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings's End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
(ft) (£t/£t) (sq ft) (ft) (ft/sec)
DA-300
SHEET 85 0,0230 0.011
SHALLOW 130 0.0230 0.025
CHANNEL 650 6.000
Time of Concentration
DA-325
SHEET 50 0.0500 0.240
SHALLOW 530 0.0270 0.025
CHANNEL 890 6.000
Time of Concentration
350SD
SHEET 50 0.0400 0.240
SHALLOW 530 0.0270 0.025
CHANNEL 890 6.000
Time of Concentration
DA350
SHEET 92 0.0600 0.240
SHALLOW 10 0.0600 0.050
SHALLOW 630 0.0600 0.025
Time of Concentration
DA360
User-provided
Time of Concentration
WinTR-55, Version 1.00.10 Page 1 1/21/2015

2:48:20 PM
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IUZ 2411010
Cafritz- 200 Existing Conditions
Prince George's County, Maryland

Sub-Area Land Use and Curve Number Details

Sub-Area
Area
(ac)

Curve
Number

Sub-Area Hydrologic
Identifier Land Use Soil
Group
Ex DA-200 Woods (good) c

Total Area / Weighted Curve Number

pro 200 Newly graded area (pervious only)
Newly graded area (pervious omnly)
Newly graded area (pervious only)

oaw

Total Area / Weighted Curve Number

WinTR-55, Version 1.00.10 Page 1

1/19/2015

86
91

2:02:11 PM
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Travel
Time
{hr)

2:02:24 PM

1UZ 2411010
Cafritz- 200 Existing Conditions
Prince George's County, Maryland
Sub-Area Time of Concentration Details
Sub-Area Flow Mannings's End Wetted
Identifier/ Length Slope n Area Perimeter Velocity
(ft) (ft/ft) (sq ft) (fr) (ft/sec)’
Ex DA-200
SHEET 80 0.0300 0.400
SHALLOW 760 0.0180 0.050
Time of Concentration
pro 200
SHEET 100 0.0100 0.011
SHALLOW 75 0.0160 0.025
CHANNEL 1190 6.000
Time of Concentration
WinTR-55, Version 1.00.10 Page 1 1/19/2015
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Stage Stoage at CSX and Trolley Line Based on M-NCPPC GIS Topo

Trolley Line Stage Storage

Stage Area Volume CumVol Cum Vol
sf cf cf Acft
40.4 0 0 0 0.00
42 5,760 4,608 4,608 0.11
44 12,960 18,720 23,328 0.54
46 20,262 33,222 56,550 1.30
47.2 139,477 95,843 152,393 3.50

49.2 310,323 449,800 602,193 13.82
51.2 506,120 816,443 1,418,636 32.57
53.2 691,120 1,197,240 2,615,876 60.05
55.2 893,909 1,585,029 4,200,905 96.44
57.2 1,579,128 2,473,037 6,673,942 153.21

CSX Stage Storage
Stage Area Volume CumVol Cum Vol
sf cf cf Acft
394 0 0 0 0.00
42 3,075 3,998 3,998 0.09
44 3,100 6,175 10,173 0.23
46 6,000 9,100 19,273 0.44
47.2 74,370 48,222 67,495 1.55
49.2 144,031 218,401 285,896 6.56

51.2 222,581 366,612 652,508 14.98
53.2 276,709 499,290 1,151,798 26.44
55.2 390,675 667,384 1,819,182 41.76
57.2 568,743 959,418 2,778,600 63.79

CSX and Trolley Line Stage Storage

Stage Area Volume  Cum Vol Cum Vol
sf cf cf Acft
39.4 0 0 0 0.00
42 8,835 11,486 11,486 0.26
44 16,060 24,895 36,381 0.84
46 26,262 42,322 78,703 1.81
47.2 213,847 144,065 222,768 5.11

49.2 454,354 668,201 890,969 20.45
51.2 728,701 1,183,055 2,074,024 47.61
53.2 967,829 1,696,530 3,770,554 86.56
55.2 1,284,584 2,252,413 6,022,967 138.27
57.2 2,147,871 3,432,455 9,455,422 217.07

Values for 48 to 58 adjusted for conversion from 1988 NGVD to 1929 NAVD

P:\24110100\HYD\Fina\SWM\Wells Run Floodplain Model\SE Basin_121814\Structure 19.xlsx //)



Zro £0 68 Zv 9v6 58'9 [£29000 0 g8y [og 2 oLl 00 £502 9 4d calg]  unysiem
v leosee (Zvove 589 [ £zeo00 0 8¢c'gY log 2t 0Ll [oo'esoz G 4d G'9lg|  unysiem
Zr 0 |€068¢ Zr 9v6 589 [€290000 geey 98 Lv oLl 00'€50Z ¥ 4d sole|  unysiem
v 0 [e0 68¢ v 9v6 58'9 £29000°0 28y 98 Lt 0Ll 00 £50Z €4d g918|  unysiem
Zro [e0 68 Zv'9v6 589 £290000 s ey [og 2 oLl 00 £502 zd4d golg|  unysiem
Zr 0 'g0 68E v ov6 589 £29000 0 g ey 98'1¥ [oz g 00°€502 b 3d gorg|  unysiem
810 LL9vy 5829zt £0°€ 2010000 598y [vs'ey 0z'8e 00 00vL g 4d 18| unysjiem
[210 61 87y 116924 682 260000 0 so8y 558y 0zZ'8¢ 00°0¥EL Ldd 18| unysiom
SLO L1y 85 €8zl 15T €£0000°0 99 8 85 8% 0z'8¢ 00002} 94d 18] unysiiom
FA) 0L ¥5¥ LL00EL %A 6700000 198 z9 8 0z'se 00°000} S 4d 118  unysiiem
010 [ov 257 oEvLEL 691 1€0000°0 ‘goey |soer 0z 8¢ 00 008 v 4d ste|  unysiem
100 €6 65 or'9zel SLt $+0000 0 698 89 8¥ 0z'8e 00055 £4d Lig|  unysiem
500 16 09F seLeet ¥80 8000000 oLsy 69 8% oz'se 00°00% z4d 18| unysiem
Z00 69 LoV LLSEC) Zv 0 2000000 [ozer oL 8y 0z 8¢ 0000Z 1 dd 18] unysiom
| |
HaAIND 6818 uny siispa
€10 97829 [vsovzz 09 16900000 112 o v 0.5 ov 68 00°00¥L 8 3d 618  unysjiem
€L 0 16 £85 [s91e02 s9z ¥20000 0 cves 9z vy 9625 ov'ee 00 O¥EL L3d 6+8|  umysiem
v10 18215 8y Szot €Lz 9800000 69°15 g6 e [tols oV 6€ 0000z} 94d Bke|  unysiem
510 SL oLy Ze'89th 8.2 0010000 8205 ey 89 05 ovee 00000} S dd 648  unysiiem
510 €9 /2% 8zzes v9z 6600000 £0°05 88 zy v6'67 ov 8¢ 007008 ¥ 4d sle|  uny siom
AR L1 6YE z8' 115 602 690000 0 £e6Y Zi ey 1Z6v ov 6e 00055 €ad s18|  unysiiem
oLo ¢S Llg oc'isy 191 Zv0000 0 €061 L9y |66 8¥ oP'6e 00 00V ¢ dd 618 uny s|lopA
500 01862 05 2Ly [ve0 2400000 aLsy 08 o 118 ovee 00002 L 3d slg|  unysiiem
: 1
0Z0 0€ 09€ 88269 s9 € $21000°0 £8'ZS 6 vh 5928 08'6¢ 00 00VL 2dd ozg|  umysiiom
0z0 Z6°15€ 1S9 19¢€ 5210000 6 ¢S Ly lezs 08'6¢ 00 OvEL L3id oze|  unysiem
1z0 908ve 98 7S 99'¢ ¥02000 0 SIS v vr 95'1S 0g'6E 00 00Z1 94d 0zg|  uny siem
zo 89 60€ Z6ZEY IS 9120000 £8°05 06'c 5905 08'6¢ 00 000+ S 4d o0zg|  unysiiem
0z0 95 592 l0L15¢ 9l 8610000 10°0S ee e z6 6v 08'6¢ |00 008 v 4d ozg|  undstiom
9L 0 |79 Lyl 16782 eve ZELO000 SE6Y S5 T 9z 6 0g'6¢ 00 055 € dd ozg|  unysiiem
€10 6826 65652 S8’} 1800000 vo'6Y €0 zv 6687 0g'6e 00°00¥ Z3id oze|  unysiom
200 6168 L7 6€Z 960 £20000 0 818 1zl 118y 086 00 00Z bad 0zg|  unystiom
| |
0z0 08'05¥ 1¥'0.5 66 € 621000 0 88'ZS 80 S¥ 5925 og oy | 0000v1 g 4d [F2) uny sifem
1Z0 60 12v LELES [es € 9810000 v525 6 v 1£25 0 '0F 00 OVEL N 1zg|  unysiiom
120 68 92¢ 9¢ IS¥ [16¢ | 9610000 62715 z9'rk 1SS ogov 007002t 94d 128 uny siiap
(W {4 bs) (sa) (uny (¥ () (w) (w) (s10)
yo#epnoly | ypmdol | Banymol4 Wy eA | edois 93 | AeE D3 SMBO | AeI3SM | IBUDURN 1101 © oyold elS JoAl yoeay

(PenuUUOD) UNY S|IOM (UDBSY UNY S|I3M Jaaiy  zemunnBuney ueld Svy-D3H

A-l1



oy 0 cL 502 069 6.9 £€55000 0 |seov 08'Sy 00 SE 00 €502 L dd G'elg uny s|isp
oo z1502 0 ¥69 629 £55000°0 Seop 08'SY 00°SE 00 £502 9 4d 5elg uny sfiem
ovo ¢L 502 0 ¥69 1649 €55000°0 Se9v 08'S¥ 00S€ | 00 £50¢C S dd Gele uny slism
ovo 2L's0¢C 0 769 6.9 £55000°0 114 08'sy 00 s€ 00 £50¢ v dd SElL8 uny sliem
o¥'0 [ ZR°1\A ClL ¥69 6.9 £€550000 SE 9 08'S¥ 00'6E _. 00 €50¢ €dd S'EL8 uny sjiem
o¥ 0 ¢.'s0¢ ¥0'¥69 6.9 €55000°0 SE oY 08'Svy 00'se 00'£S0C 24d S'ele uny slism
or o 2.°50¢ 70 ¥69 |6L9 | €65000°0 S of 08 S¥ 005 00 £50¢ 1 4d S'ele uny siism
]

p0 v9 28z €2'299 zL'L €5/000°0 15°9v 6LSY lov'se | 00'es02 8 4d y18 uny siiepm
| LV 0 v9'cee €299 |cL 'L €G/0000 JASE:) 4 6.'S¥ ov'se 00€S0C 2 d4d 143 uny sfieMm
¥0 P RAYA £2°299 _Nh.h €5/0000 JASR®14 R |Or'GE 00€50C 94dd bi8 uny s|ispy
JA 4 v9'Cee €2 299 MNN L £5/000 0 15°9% 6L°GY o S€ 00 €502 Sd4d 143} uny sfism
A4 v9'cec €2°C99 L'l £5.0000 LS9 6L°SY ov'se 00'€50C v id i 4% uny s|ispm
¥0 99¢el €£°299 _Nw L £5/0000 JAR: 14 6. S¥ | 0P'SE 00°'€S0C €4d vig uny sjiop
¥ 0 v9zez £2299 lzz L €520000 169y 646 or'se 00'€502 Z4d 718 uny sfiepm
A4 79°cec €299 cLl €6/000 0 1S 8y 61.°GY Oo% se 00 €502 } 3d 18 uny s|iepA

I | abpug 6648 uny sjiepm
LE°0 8¥'G9¢ 6€°9.01 L9 6¥¥000 0 14814 Ll vy 69'LY 09 9¢ 00 €502 8 dd 918 uny siiem
1£0 85°G9€ 6£9/01 129 6770000 7L 8y R {692y 09 9¢ | 00°es02 1 4d gle uny sfiepm
L0 8% 59¢ 62940} LZ9 6¥1000°0 149514 LLYvY 69°L¥ 09 9¢ |ooesoz 94d 9l8 unyj slisp
LE0 8p'59E 6901 129 | 6770000 PLgy R 69 Lv 09'9¢ 00'€50Z S 4d alg THNESTETY
LEOQ 8%'G9¢E |6£'920L .29 6¥¥000°0 14514 LIy 69'L¥ 09'9¢ 00'€S0C ¥ dd 918 uny s[ism
L0 8%'G9E 6£'920} 129 67000 0 14914 LL vy 691y 09'9¢ 00°€502 € d4d ale unyj s|iopn
1€0 8k’ 59 6£°9/0L [1z9 67000 0 vl 8y LLvy 69°L¥ 09'9¢ 00'€50Z Z4d o118 uny siiom
€0 8¥'69¢ 6€'9.0} 129 6¥000°0 14514 LL'vy 69'L¥ 09'9¢ 00°€S02 I 4d 9l8 uny sflem
SE0 [As ) T4 18'51lcCl 6L G 20¥000 0 SZ8¥y L6°'LY [erAVAS 00°€502 2 dd £ole uny s|iem
SE0 20 6¢¢ 18'GlCh 6.S L0%0000 SZ 8Y L6°LY 0c /e 00 £50C 14d €9l umy slism
Se0 zo'ece 18'Sich 6L°G 20¥000 0 ST'8y L6y ocle 00°£50C 9 4d £9l8 uny sfiem
SE0 co'6ce 12°61Z1 6LS L0¥000°0 SZ 8y 194 0c'l¢e | 00'€S0C S dd £9olg uny sfism
S€0 co'6ce 18'SLCL 6.6 L0000 0 SZ'8y 16,y (TAVAS 00°€50C ¥ 4d €918 uny siisp
se0 zo'6ze 18°5LZk 62°G 10%000°0 sz'ey 6Lt |0z"Le 00'€50Z €4d c9le uny siiom
Se0 c0'6Ce 18's1Cl 6L'S 20%000°0 S8y 16 Ly _ONNm 00 €502 ¢ dd €918 uny sjism
SE0 z0'62¢ 1e'sLZh 6L'G L0¥000°0 szey 16 LY loz i 00 €502 [ €918 uny s(ism

I T
[A4] £0°68¢ [44°1%5] 1589 £29000 0 8¢ 8y 98 /¥ 0. 00 €502 8 4d S9ig uny siisp
o £0'68¢ lzv ov6 lsgo £29000 0 gc ep 98/t 0LL€ 00°€502Z 14d solg uny sfiep
W (4 bs) (sn) (uay) () W () W (s12)
4D # spnoud WPy doL B3Ny MO|4 uyd 1PA adojs ‘93 Lo EROIE] ‘SM D A2 'S'M [ERR Y] 12T ayoid ElS JaAY yoeay

(panuiuon) uny S|I9AA 1USBaY  UNY S|I9MA UBAY  Zamnnbuned ueld Svy-O3H




_m.o ££°€0E £2°0ES 106 ¥6Z100°0 __mo 14 95 ¢ €8y oL've 00°€S0C 8 dd cie uny siisp
l2s70 E€EE0E | £2°0eS 106 ¥6C100 0 €0°9F §Scy €87y oLve 00'€50C Ldd gie uny siem
IS0 £e'e0e €C°0ES 106 621000 €09 JAKAS £8'vv oL've 00°€50C 94d €18 uny siism
S0 £e'e0e €C°0es 106 ¥6C1000 €09 8SCy £8' vy oL ve 00 €50C S dd el uny sism
/S0 €€ €0t €C 0ES 10’6 ¥6¢1L00°0 £0'9v JAKAS £8'vv oL'vE 00°€s02C ¥ 3id €l8 uny sfisp
LS50 €e'e0e €C0ES 106 ¥6C100°0 |E0'9F SSTy 2244 ol've 00°€S0¢C €dd €18 uny siiepa
LS50 £€°e0e £¢'0€S 106 62100 0 €0'9¥ 85 ch €8 vy ol've 00°'€50C ¢ dd €i8 uny sjiepa
S0 £e'e0e €C0eS L0'6 621000 €09y 8S ¢ €8y oL've 00 €50C L dd €l8 uny sjiopm
o¥o 21502 ¥0'v69 6.9 £55000 0 SE'9Y 08'st 00°se 00 €50 8 dd sele uny sjiepa
) (4 bs) (s () ) W ) W) (s0)
140 # spnoly Uipip do. ealy Mo\ 4D PA adojs '9'3 A9 '3 ‘SM WO A2 'SM 13 YO UIN el o Sjyoid ElS 1oAYy yoeay

(pRNUGUOD) UNY S|IBAA [UOBSY  UNY S|I9pA JoAl  ZamnnBuney ‘ueld Svu-D3H

=



APPENDIX B
(Structure 300 Design Data and TR-20)

C:\Users\MWagner\Desktop\Wells Run _020915.docx



CL:sNTECHY Round Pipe Stage

ENGINEERED SOLUTIONS

Contech Engineered Solutions, LLC Engineer: MEW
Date 712512014

Site Information
Project Name
Project State
Project Location

Enter Pipe |.D.= 96 in. Total Volume/LF Total CMP Length=| 740 |ft.
Enter Desired Increment = 6 in. 50.27 System Invert=| 66.00 |ft.
Avg.Wat Top ws
Inc Num | er Level e A;fa Hy dftRad Width el Elevation
(in.) (sq. ft) (ft) () (ch) (ft.)
1 6 1.31 0.32 3.87 968 66.88 0.022
2 12 3.63 0.63 5.29 2684 67.38 0.062
3 18 6.52 0.91 6.24 4828 67.88 0.111
4 24 9.83 1.17 6.93 7272 68.38 0.167
5 30 13.42 1.41 7.42 9931 68.88 0.228
6 36 17.22 1.63 7.75 12740 69.38 0.292
7 42 21.14 1.83 7.94 15646 69.88 0.359
8 48 25.13 2.00 8.00 18598 70.38 0.427
9 54 29.12 2.15 7.94 21551 70.88 0.495
10 60 33.05 2.27 7.75 24456 71.38 0.561
11 66 36.85 2.36 7.42 27266 71.88 0.626
12 72 40.44 2.41 6.93 29925 72.38 0.687
13 78 43.74 2.43 6.24 32368 72.88 0.743
14 84 46.64 2.41 5.29 34513 73.38 0.792
15 90 48.96 2.32 3.87 36229 73.88 0.832
16 96 50.27 2.00 0.00 37196 74.38 0.854
17 102 0.00 0.00 0.00 0 75.00 0.000
18 108 0.00 0.00 0.00 0 75.00 0.000
19 114 0.00 0.00 0.00 0 75.50 0.000
20 120 0.00 0.00 0.00 0 76.00 0.000
21 126 0.00 0.00 0.00 0 76.50 0.000
22 132 0.00 0.00 0.00 0 77.00 0.000
23 138 0.00 0.00 0.00 0 77.50 0.000
24 144 0.00 0.00 0.00 0 78.00 0.000
25 150 0.00 0.00 0.00 0 78.50 0.000
26 156 0.00 0.00 0.00 0 79.00 0.000
27 162 0.00 0.00 0.00 0 79.50 0.000
28 168 0.00 0.00 0.00 0 80.00 0.000
29 174 0.00 0.00 0.00 0 80.50 0.000
30 180 0.00 0.00 0.00 0 81.00 0.000
31 186 0.00 0.00 0.00 0 81.50 0.000
32 192 0.00 0.00 0.00 0 82.00 0.000
33 198 0.00 0.00 0.00 0 82.50 0.000
34 204 0.00 0.00 0.00 0 83.00 0.000

These results are submitted to you as a guideline only, without liability on the part of CONTECH Construction Products Inc.
for accuracy or suitability to any particular application, and are subject to your verification.



959L-v6L (10£) 3 $SSL-¥6L (10€) "d 90L0T AW “WreyueT] °g S)ng ‘pread[nog saqiod 00¢y

SIX'# 15090 ZLJEONY 1 Z090\00€ IMUINSINMS\EULNAAH00101 172\ d
VILXH-3DUVHOSIA-dOV1S

.SoInelpAH 0 yoogpueH,, Bupj-ualelg wol si LD
(4aybiy sy1 Jonayoiym ‘uoneasie puod 10 a3YU0 JO 18JuSD) - 9|8 puod = y
|lenuep Y3a ¥ ainby by L-1 xipuaddy woy 0,
1O X D/O=2¢D S'LvH10=LD
(6Z.uubs X Baly 32410 X 9'0 =00

0z | ovs9 oo pL0_ J00 90 [vel Js81 Jeee  Jeir_ _Jool  J6il_[o00 __[00__ [ct ze€_ Jerol Joro 0S VL
91z | 0£89 oo PL0_ 00 190 |cet |yst leee  Jsit [001  |SIL_[000 _ [00  [i¥ €€ |eror [or9 0V vL
86l | 0189 |00 ¥L0 |00 190 |1c1 |osi  |ze€ |86 |00l |86 000 |00  |L€ €€ |L66  |06S 00FL
9.1 | €649 oo 7L0 |00 890 611 |sLI  [cee 6L 001 |64 000 |00 |c€ €€ |89%6  |LSS 0S€L
9c1 | 1249 oo 1,0 |00 690 L1l oLl [eee 19 ool (19 000 |00 |LT €€ |vv'6_ |6CS 00°€L
811 | cri9 |00 0L0__[00 120 1t 091 Jcee  Jog  [ooT_ o€ 000 [00  [L1 8CE  |8LS  |ss¥ 007L
98 | 6zL9 |00 €90 |00 c20 g1l Jost Jeee  Jeo ool [0 Jooo  [oo L0 stz el |iLe 001
€L ST'L9_foo €90 (00 80 [cil  |ew1 Jeee  Joo  Joor |00 000 [00 |00 69C  [8cL  [Sr€ 0£0L
1L | €0L9 Joo [90_ |00 6,0 011 Jovl  [eee  [oo 00T |00 _[000 ___[00 |00 69T |LOL |L6T 00°0L
65 | 0699 |00 950 00 ¥80 601 Joel  Jeee  Joo ool |00 _[000 |00 |00 697 [s65  [o1c 0069
Ly | 099 |00 6v'0 00 680 |L01 Joci  Jeee  Joo o0l _[00_ [000 __ _[00__ |00 69T [89% _ [oct 0089
8¢ 1799 _[00 0¥0__[00 $60  [ro1_ Jois  Jeee  foo Joor  Joo_ [000__ 00 |00 69C__ |v8C_ |3V 0 00°29
PO | 0 | S19)20 | 10/0 [ S0 | 1H/ZH | (el | DIH | O |G)cd | 10/0 _[919910] 1H/ZH | TH | )IH | O 63900 | W puod ur
[eioL_| e A9l YOOI = 15910 JIom JO ipealg Y001 ‘A913
1S 1% [[BJIN0 Ul-0F 00 JBIbA_UI-0 0£0L 1ePM|u-00¢ | 099 ur-oszl

210

MAN -Ad
Y10T/vT/L -dLvVd

ZS3110S

/

00€ Puod NMS

S11NSHY % SNOILVLINdWOD DY VHISIA-4DV.LS

NARJ [ePIdATY

5
©



DA 300
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SWM 200

DA 328

DA3SD

+N20 Sthemlic



WinTR-20: Version 1.0
Cafritz
SWM Design -300 100 Year

SUB-AREA:
DA300 SWM-300
da350 Outlet
da325 Qutlet

STREAM REACH:
SWM-300 Outlet

STORM ANALYSIS:
100 year

STRUCTURE RATING:

SWM-300 66.
66.00
67.00
68.
69.00
70.
70.3
71.
72.
73.
73.5
74.
74.
74.5

IS

GLOBAL OUTPUT:
1 0.5

.00868
.0010
.00211

SWM-300

.032
.125
.244
.376
.415
.511
.641
.755
.802
.837
.854
22, .86

NWRE Mg

=
~1
(o) Ws o B o) I o) W o o]

90.
91.
78.

Type IT

0.1 iy
177

2 3.8



Cafritz

SWM Design -300 100 Year

Name of printed page file:
P:\24110100\HYD\Final\SWM\Structure 300\060214\Extra3_l00Year.out

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sg mi) Location

DA300 0.009
SWM-300 0.009 Upstream
SWM-300 0.009 Downstream
da3s50 0.001
da325 0.002
OUTLET 0.012

WinTR-20 Version 1.0

STORM 100 year

Runoff ------------ Peak Flow -------====-
Amount Elevation Time Rate Rate
(in) (£t) (hr) (cfsa) (csm)
6.205 11.93 49.67 5721.90
6.205 11.93 49.67 5721.90
6.199 74 .41 12.07 21.62 2490.92
5.187 11.98 5.13 5133.96
4,737 11.93 9.96 4722 .40
5.852 12.05 31.60 2680.44
Page i 08/06/2014 13:35

B -5



APPENDIX C
(Structure 200 Design Data and TR-20)

C:\Users\MWagner\Desktop\Wells Run _020915.docx



Riverdale Park

STAGE-STORAGE COMPUTATIONS

Pond 200

SWM Stage-Storage

“f) SOLTESZ

DATE: 11/2/2014

BY: MEW
CK:
Elev, Diff.| Incremental | Volume Total [Volume Total Blocked Dry storage

Stage Area (ft) Vol. (cf) (cf) (ac-ft) Storage (ac-ft) {ac-ft)

4570 7611 0 0 0.00 0.00
0.30 2354

46.00 8085 2354 0.05 0.00 0.00
2.10 20459

48.10 11400 22814 0.52 0.00 0.00
1.70 22442

49.80 15002 45255 1.04 0.00 0.52
0.20 3349

50.00 18484 48604 1.12 0.08 0.59
1.00 19554

51.00 20623 68157 1.56 0.53 1.04
1.00 21693

52.00 22763 89850 2.06 1.02 1.54
1.00 23886

53.00 25009 113736 2.61 1.57 2.09
1.00 26132

54.00 27255 139868 3.21 217 2.69
0.50 13813

54.50 27986 153681 3.53 2.49 3.00
0.20 5681

54.70 28818 159363 3.66 2.62 3.13
0.20 5809

54.90 29269 165171 3.79 2.75 3.27
1.10 33603

56.00 31827 198774 4.56 3.52 4.04

P:24110100'H YD FinahNSWNMStructure 2008une 201 M\October 2014\Caliitz_200.xls

4266 Forbes Boulevard, Suite B. Lanham. MD 20706 p. (301) 794-7555 f.(301) 794-7656

oy
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WinTR-20: Version 1.0

Cafritz
SWM Design

SUB-AREA:
DA200

STREAM REACH:
SWM200

STORM ANALYSIS:
10-Yr
100 Year

STRUCTURE RATING:
swm200

GLOBAL OUTPUT:
1

SWM200

Outlet

48.
48.
49.
50.
51.
52,
52,
bi2r
54,
54.
55.

=

~J B 00

.94

5.92
14,
17.
21.
23.
25.
27.

[PV RN ol @ i Vol v o]

0.0197

swm200

~1 o
S W

.52

.59

.04
.54
.76
.98
.94
.13
.34

WWoRRE PR

90.

Type II1
Type II

NN

w W
w W



Area oOr Drainage
Reach Area
Identifier (sq mi)

DA200 0.020
SWM200 0.020
SWM200 0.020
OUTLET 0.020
Area oOr Drainage
Reach Area

Identifier (sqg mi)

DA200 0.020
SWM200 0.020
SWM200 0.020
OUTLET 0.020

WinTR-20 Version 1.0

Cafritz
SWM Design

Name of printed page file:
P:\24110100\HYD\Final\SWM\Structure 200\June 2014\200_011915.0out

Rain Gage
ID or
Location

Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downsgtream

STORM 10-Yr

Runoff ------------ Peak
Amount Elevation Time

(in) (ft) (hr)
4.163 11.93
4,163 11.93
4.053 52.93 12.11
4,053 12.11

STORM 100 Year

Runoff ~----=------- Peak
Amount Elevation Time
(in) (ft) (hr)

6.213 11.93
6.213 11,93
6.105 54.50 12.14
6105 12.14
Page 1

Flow ----~+=-=--~=
Rate Rate
(cfs) (csm)
77.34 3925.78
77.34 3925.78
21.16 1074 .33
21.16 1074.33

112.72 5721.90
112.72 5721.90

23.85 1210.61
23.85 1210.61

01/19/2015 15:52



Area or
Reach
Identifier

DA200
SWM200
DOWNSTREAM
OUTLET

Drainage
Area Alternate
(sq mi)

0.02
0.02

0.02

WinTR-20 Version 1.0

Cafritz

SWM Design

Page

Peak Flow by Storm -----------

100 Year

2

(cfs) (cfs) (cfs) (cfs)

112.7

1127
23.8
23.8

01/19/2015 15:52

c-§
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WinTR-20: Version 1.0

Cafritz

SWM Design 36" outfall Blocked Condition

SUB-AREA:
DA200

STREAM REACH:
SWM-200

STORM ANALYSIS:
10-Yr
100 Year

STRUCTURE RATING:
SWM-200

GLOBAL OUTPUT:
1

SWM-200

Outlet

49,
.80
50.
51.
52.
52.
52.
54.
54.
54,

49

80

00
00
00

75
9

0.36
5.37
14.
18.
20.
22.
23.
25.

ook NMbDRE P

0.0197 90. 0.

SWM-200

N

Type II
Type II

g u
S W
N

YNNNN YNNNNN

w w
w W



Area or Drainage
Reach Area
Identifier (sg mi)

DA200 0.020
SWM-200 0.020
SWM-200 0.020
OUTLET 0.020
Area oOr Drainage
Reach Area

Identifier (sg mi)

DA200 0.020
SWM-200 0.020
SWM-200 0.020
OUTLET 0.020

WinTR-20 Version 1.0

Cafritz

SWM Design 36" outfall Blocked Condition

Name of printed page file:
P:\24110100\HYD\Final\SWM\Structure 200\June 2014\200_post36-block.out

Rain Gage
1D or
Location

Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

STORM 10-Yr

Runoff
Amount
{in)

.163
.163
.136
.136

R TN

----------- Peak
Elevation Time
(ft) (hx)

11.93
11.93
53.20 12.11
12.11

STORM 100 Year

Runoff
Amount
(in)

6.213
6.213
6.188
6188

Page

1

——————————— Peak
Elevation Time
(ft) (hr)

11.93
11.93
54.63 12.14
12.14

77.34 3925.78
77.34 3925.78

20.74 1052.74
20.74 1052.74

112.72 5721.90
112.72 5721.90

23.28 1181.77
23.28 1181.77

01/19/2015 15:49

C—¢



Rating Curve Determination

Flow (cfs) Elevation
0 49.20
5 50.27

10 50.50
15 50.87
18 51.17
20 51.40
21 51.58
22 53.75
23 53.89
25 54.17
27 54.49

Note: Data points acquired from the Culvert master analysis.
Please see supporting documentation for additional information.

C-9

P:\24110100\HYD\Final\SWM\Structure 200\June 2014\October 2014\ratingvurve.xIsx
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The outfall from basin 200 consists of three pipe sizes. They include a 36” round pipe, a 38"x 24"
elliptical pipe, and a 42" x 27" elliptical pipe. The HGL computations indicate a 34" pipe and a 36" pipe.
The computations can only accept a pipe size which is round not elliptical. Therefore an equivalent size
was required for the two elliptical pipes. The equivalent round pipe size of a 38” x 24" elliptical pipe is
34" inches and a 42" x 27" elliptical pipe is slightly less than 37inches so a 36” round pipe was used. The
areas are summarized below.

38" x24" 6.3 sf
42"x27" 7.4 sf
34" Round 6.31 sf
36” Round 7.07 sf
37” Round 7.46 sf
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Culvert Designer/Analyzer Report

SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 5.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 5.00 cfs Check Discharge 5.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 50.26 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 5.00 cfs 50.27 ft 0.71 f/s
Weir Not Considered N/A N/A N/A
Project Engineer: |Zapata

p:\...\jJune 2014\tailwateranalysis.cvm Lolederman Soltesz Assoclates CulvertMaster v3.3 [03.03.00.04]
01/19/15 09:08:43°BEntley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA +1-203-755-1668 me~=10f2
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Component:Culvert-1

Culvert Designer/Analyzer Report
SWM-200 Outfall

Culvert Summary

Computed Headwater Elev: 50.27 ft Discharge 5.00 cfs
Inlet Control HW Elev. 50.26 ft Tailwater Elevation 50.26 ft
Outlet Control HW Elev. 50.27 ft Conirol Type Outlet Control
Headwater Depth/Height 0.93

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 f/ft

Hydraulic Profile

Profile CompositePressureProfileS1 Depth, Downstream 3.07 ft
Slope Type N/A Normal Depth 0.66 ft
Flow Regime Subcritical Critical Depth 0.70 ft
Velocity Downstream 0.71 ft/s Critical Slope 0.003937 fuft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 50.27 ft Upstream Velocity Head 0.01 ft
Ke 0.50 Entrance Loss 0.00 ft
Inlet Control Properties

Inlet Control HW Elev. 50.26 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Fult 71 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\...\june 2014\tailwateranalysis.cvm
01/19/15 09.08:4FABLENtley Systems, Inc.

Lolederman Soltesz Associates
Haestad Methods Solution Center Watertown, CT 06795 USA

(-22

Project Engineer: IZapata

CulvertMaster v3.3 [03.03.00.04]
+1-203-755-1666 Page 2 of 2



Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 10.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 10.00 cfs Check Discharge 10.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 50.44 ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 10.00 cfs 50.50 ft 1.41 ft/s
Weir Not Considered N/A N/A N/A

p:\...\jJune 2014\tailwateranalysis.cvm
01/19/15 09:11:047Bentley Systems, Inc

Lolederman Soltesz Associates

Haestad Methods Solution Center

(-4

Project Engineer: 1Zapata

Watertown, CT 06795 USA  +1-203-755-1666

CulvertMaster v3.3 [03 03 00.04]

Page 1 of 2



Culvert Designer/Analyzer Report
SWM-200 Outfall

Component:Culvert-1

Culvert Summary

Computed Headwater Elev: 50.50 ft Discharge 10.00 cfs
Inlet Control HW Elev. 50.44 ft Tailwater Elevation 50.44 ft
Outlet Control HW Elev. 50.50 ft Control Type Outlet Control
Headwater Depth/Height 1.01

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 68.00 ft Constructed Slope 0.005000 ft/ft

Hydraulic Profile

Profile CompositePressureProfileS1 Depth, Downstream 3.25 ft
Slope Type N/A Normal Depth 0.94 ft
Flow Regime Subcritical Critical Depth 1.00 ft
Velocity Downstream 1.41 ft/s Critical Slope 0.003905 f/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Qutlet Control HW Elev. 50.50 ft Upstream Velocity Head 0.03
Ke 0.50 Entrance Loss 0.02 ft

=

Inlet Control Properties

inlet Control HW Elev. 50.44 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 71 2
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

G-z

. Project Engineer: |[Zapata
p:\..\june 2014\tailwateranalysis.cvm Loiederman Soltesz Assoclates CulvertMaster v3.3 [03.03.00.04)
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 15.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 15.00 cfs Check Discharge 15.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 50.74 ft
Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 15.00 cfs 50.87 ft 212 ft/s
Weir Not Considered N/A N/A N/A
p:\...\june 2014\tailwateranalysis.cvm Lolederman Soltesz Associates

01/19/15 09:11:38%AB&Ntley Systems, Inc. Haestad Methods Solution Center

Watertown, CT 06795 USA

(-7

Project Engineer: 1Zapata
CulvertMaster v3.3 [03.03.00.04]

+1-203-765-1666
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Component:Culvert-1

SWM-200 Outfall

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 50.87 ft Discharge 15.00 cfs
Inlet Control HW Elev. 50.74 ft Tailwater Elevation 50.74 ft
Qutlet Control HW Elev 50.87 ft Control Type Outlet Control
Headwater Depth/Height 1.13

Grades

Upstream Invert 47 .48 ft Downstream Invert 4719 ft
Length 58.00 ft Constructed Slope 0.005000 fu/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 3.65 ft
Slope Type N/A Normal Depth 1.16 ft
Flow Regime N/A Critical Depth 1.24 ft
Velocity Downstream 212 fi/s Critical Slope 0.004011 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 it
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 50.87 ft Upstream Velocity Head 0.07 ft
Ke 0.50 Entrance Loss 0.03 ft
Inlet Control Properties

Inlet Control HW Elev. 50.74 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\...\june 2014\tailwateranalysis.cvm
01/19/15 09:11:3%AB&ntley Systems, Inc.
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Project Engineer: |Zapata

CulvertMaster v3.3 [03.03.00.04]
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 18.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 18.00 cfs Check Discharge 18.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 50.98 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 18.00 cfs 51.17 ft 2.55 ft/s
Weir Not Considered N/A N/A N/A

p:\...\june 2014\tailwateranalysis.cvm
01/19/156 09:12:2ZrB&ntley Systems, Inc. Haestad Methods Solution Center
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Project Engineer: 1Zapata
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Component:Culvert-1

Culvert Designer/Analyzer Report

SWM-200 Outfall

Culvert Summary

Computed Headwater Elevi 51.17 ft Discharge 18.00 cfs
Inlet Control HW Elev. 50.98 ft Tailwater Elevation 50.98 ft
Outlet Control HW Elev 51.17 ft Control Type Outlet Control
Headwater Depth/Height 1.23

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 fi/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 3.79 ft
Slope Type N/A Normal Depth 1.29 ft
Flow Regime N/A Critical Depth 1.36 ft
Velocity Downstream 2.55 ft/s Critical Stope 0.004111 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 f
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 51.17 ft Upstream Velocity Head 0.10 ft
Ke 0.50 Entrance Loss 0.05 ft
Inlet Control Properties

Inlet Control HW Elev. 50.98 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft*
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\...\june 2014\tailwateranalysis.cvm
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component
Storm Event Design Discharge 20.00 cfs

Peak Discharge Method: User-Specified
Design Discharge 20.00 cfs Check Discharge 20.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 51.16 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 20.00 cfs 51.40 ft 2.83 fi/s
Weir Not Considered N/A N/A N/A

Project Engineer: 1Zapata

p:\...\june 2014\tailwateranalysis.cvm Loiederman Soltesz Associates CulvertMaster v3.3 [03.03.00.04]
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Component:Culvert-1

SWM-200 Outfall

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 51.40 ft Discharge 20.00 cfs
Inlet Control HW Elev. 51.16 ft Tailwater Elevation 51.16 ft
QOutlet Control HW Elev. 51.40 ft Control Type Outlet Control
Headwater Depth/Height 1.31

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 3.97 ft
Slope Type N/A Normal Depth 1.36 ft
Flow Regime N/A Critical Depth 1.44 ft
Velocity Downstream 2.83 fi/s Critical Slope 0.004184 ft/it
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Qutlet Control Properties

Qutlet Control HW Elev. 51.40 ft Upstream Velocity Head 0.12 ft
Ke 0.50 Entrance Loss 0.06 ft
Inlet Control Properties

Inlet Control HW Elev. 51.16 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\...\june 2014\tailwateranalysis.cvm
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Culvert Designer/Analyzer Report

SWM-200 Outfall
Analysis Component
Storm Event Design Discharge 21.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 21.00 cfs Check Discharge 21.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 51.32 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 21.00 cfs 51.58 ft 2.97 ft/s
Weir Not Considered N/A N/A N/A

p:\...\jJune 2014\tailwateranalysis.cvm
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Component:Culvert-1

Culvert Designer/Analyzer Report

SWM-200 Outfall

Culvert Summary

Computed Headwater Elevi 51.58 ft Discharge 21.00 cfs
Inlet Control HW Elev. 51.32 ft Tailwater Elevation 51.32 ft
Qutiet Control HW Elev. 51.58 ft Control Type QOutlet Control
Headwater Depth/Height 1.37

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 fu/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 4.13 ft
Slope Type N/A Normal Depth 1.40 ft
Flow Regime N/A Critical Depth 1.47 ft
Velocity Downstream 2.97 fi/s Critical Slope 0.004227 fuft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev. 51.58 ft Upstream Velocity Head 0.14 ft
Ke 0.50 Entrance Loss 0.07 fi
inlet Control Properties

Inlet Control HW Elev. 51.32 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\..\june 2014\tailwateranalysis.cvm
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 22.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 22.00 cfs Check Discharge 22.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 53.46 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 22.00 cfs 53.75 ft 3.11 ft/s
Weir Not Considered N/A N/A N/A

p:\..\june 2014\tailwateranalysis.cvm
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Component:Culvert-1

Culvert Designer/Analyzer Report

SWM-200 Outfall

Culvert Summary

Computed Headwater Elev: 53.75 ft Discharge 22.00 cfs
Inlet Control HW Elev. 53.46 ft Tailwater Elevation 53.46 ft
Outlet Control HW Elev. 53.75 ft Control Type Outlet Control
Headwater Depth/Height 2.09

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 6.27 ft
Slope Type N/A Normal Depth 1.44 ft
Flow Regime N/A Critical Depth 1.61 ft
Velocity Downstream 311 f/s Critical Slope 0.004268 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 53.75 ft Upstream Velocity Head 0.156 ft
Ke 0.50 Entrance Loss 0.08 ft
Inlet Control Properties

Inlet Control HW Elev. 53.46 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\..\june 2014\tailwateranalysis.cvm
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 23.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 23.00 cfs Check Discharge 23.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 53.57 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 23.00 cfs 53.89 ft 3.25 ft/s
Weir Not Considered N/A N/A N/A

p:\...\june 2014\tailwateranalysis.cvm
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Component:Culvert-1

SWM-200 Outfall

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 53.89 ft Discharge 23.00 cfs
Inlet Control HW Elev. 53.57 ft Tailwater Elevation 53.57 ft
Outlet Control HW Elev. 53.89 ft Controt Type Outlet Control
Headwater Depth/Height 2.14

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 fuft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 6.38 ft
Slope Type N/A Normal Depth 1.48 ft
Flow Regime N/A Critical Depth 1.54 ft
Velocity Downstream 3.25 ft/s Critical Slope 0.004313 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 53.89 ft Upstream Velocity Head 0.16 ft
Ke 0.50 Entrance Loss 0.08 ft
Inlet Control Properties

Inlet Control HW Elev. 53.57 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000

p:\.. \june 2014\tailwateranalysis.cvm
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 25,00 cfs
Peak Discharge Method: User-Specified
Design Discharge 25.00 cfs Check Discharge 25,00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 53.80 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 25.00 cfs 54.17 ft 3.54 ft/s
Weir Not Considered N/A N/A N/A

p:\...\june 2014\tailwateranalysis.cvm
01/19/15 03:01:.5&FB&ntley Systems, Inc.

Lolederman Soltesz Assoclates

Haestad Methods Solution Center

Watertown, CT 06795 USA

L-71

Project Engineer: |Zapata
CulvertMaster v3.3 [03.03.00.04}

+1-203-755-1666

Page 1 of 2



Component:Culvert-1

SWM-200 Outfall

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 5417 ft Discharge 25.00 cfs
Inlet Control HW Elev. 53.80 ft Tailwater Elevation 53.80 ft
Outlet Control HW Elev. 5417 ft Control Type Outlet Control
Headwater Depth/Height 2.23

Grades

Upstream Invert 47.48 ft Downstream Invert 47.19 ft
Length 58.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 6.61 ft
Siope Type N/A Normal Depth 1.55 ft
Flow Regime N/A Critical Depth 1.61 ft
Velocity Downstream 3.54 ft/s Critical Slope 0.004410 f/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outiet Control Properties

Outlet Control HW Elev. 5417 ft Upstream Velocity Head 0.19 ft
Ke 0.50 Entrance Loss 0.10 ft
Inlet Control Properties

Inlet Control HW Elev. 53.80 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS 5 Chart 1

M 2.00000 HDS 5 Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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Culvert Designer/Analyzer Report
SWM-200 Outfall

Analysis Component

Storm Event Design Discharge 27.00 cfs
Peak Discharge Method: User-Specified
Design Discharge 27.00 cfs Check Discharge 27.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 54.05 ft

Name Description Discharge HW Elev. Velocity
Culvert-1 1-36 inch Circular 27.00 cfs 54.49 ft 3.82 ft/s
Weir Not Considered N/A N/A N/A

p:\.. \june 2014\tailwateranalysis.cvm
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Component:Culvert-1

SWM-200 Outfall

Culvert Designer/Analyzer Report

Culvert Summary

Computed Headwater Elev: 54.49 ft Discharge 27.00 cfs
Inlet Control HW Elev. 54.05 ft Tailwater Elevation 54,05 ft
Outiet Control HW Elev. 54.49 ft Controt Type Outlet Control
Headwater Depth/Height 2.34

Grades

Upstream Invert 47.48 ft Downstream Invert 4719 f
Length 58.00 ft Constructed Slope 0.005000 ft/ft
Hydraulic Profile

Profile PressureProfile Depth, Downstream 6.86 ft
Slope Type N/A Normal Depth 1.63 ft
Flow Regime N/A Critical Depth 1.68 ft
Velocity Downstream 3.82 fi/s Critical Slope 0.004514 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.013
Section Material Concrete Span 3.00 ft
Section Size 36 inch Rise 3.00 ft
Number Sections 1

Outlet Control Properties

Outlet Controt HW Elev. 54.49 ft Upstream Velocity Head 0.23 ft
Ke 0.50 Entrance Loss 0.11 f#t
Inlet Contro! Properties

Inlet Control HW Elev. 54.05 ft Flow Control Unsubmerged
Inlet Type Square edge w/headwall Area Full 7.1 ft?
K 0.00980 HDS § Chart 1

M 2.00000 HDS § Scale 1

C 0.03980 Equation Form 1

Y 0.67000
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APPENDIX D
(Predeveloped Onsite (BASE) — TR-20)
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WinTR-20: Version 1.0

Riverdale

0

Wells Run - Base - Predeveloped Onsite Only

SUB-AREA:

dalo00
da2000
da3000
da4000
das5000
da300
DA360
DA350SD
da200

STREAM REACH:
rchl?®
STR19
rchllo
rch20
rch300
rch200
rchl9a
rchll9a
rchlob

STORM ANALYSIS:
2-Year
10-Year
100 Year
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RCH300

rch200

STRUCTURE RATING:
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Wells Run - Base - Predeveloped Onsite Only

Name of printed page file:

Riverdale

P:\24110100\HYD\Final\SWM\Wells Run Floodplain Model\County\CSX1AT.out

Area or Drainage
Reach Area
Identifier (sqg mi)
dal000 0.468
da2000 0.252
rchl9 0.720
rchl9 0.720
da3000 0.187
rchl9a 0.907
rchl9a 0.907
DA360 0.700E-03
da300 0.013
DA3508D 0.003
rch300 0.016
rch300 0.016
rchlsob 0.924
rchl9b 0.924
rchll?9 0.924
rchll9 0.924
da4000 0,252
rchll%a 1,175
rchll%a 1.175
da200 0,016
rch200 0.016
rch200 0.016
STR19 1.191
STR19 1,191
rch20 1.191
rch20 1.191
da5000 0.083
OUTLET 1.274
Area Or Drainage
Reach Area
Identifier (sq mi)
dal000 0.468
da2000 0.252
rchl?9 0.720
rchl9 0.720
da3000 0.187
rchi%a 0.907
rchl9a 0.907
DA360 0.700E-03
da300 0.013
DA350SD 0.003
rch300 0.016

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downgtream
Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream

WinTR-20 Version 1.0

STORM 2-Year

Runoff  ------------
Amount Elevation

(in) (ft)
2.261
1.692
2,062 57.56
2,057 56.49
1.691
1.982 57.17
1.982 57.17
1,728
0.484
1,907
0.729 54,22
0.728 54,22
1.960 57.18
1.949 56.32
1.949 56.32
1.949 56,32
1.922
1.944 57.26
1.944 57.26
0.885
0,885 48.29
(0.885 48.29
1.930
1.929 49.31
1.929 40,17
1929 40.16
1.766
1.918

STORM 10-Year

Peak Flow ------------
Time Rate Rate
(hr) (cfs) (csm)

12.14 649.42 1387.34
12.05 339.12 1346,24
12.10 945,86 1313.69
12.19 520.54 722,97
12.09 220.74 1179.82
12.14 721.93 795.87
12.14 721.73 795 .64
11.92 1.87 2677.35
12.07 3.94 303.22
12.00 5.18 1919.05
12.05 B.65 551.20
12.06 8.65 550.68
12.14 728.43 788,78
12.27 490.89 531.55
12.27 490.89 531.55
12.27 490.78 531.43
12.14 310.05 1232,33
12,16 776.91 661.14
12,16 776.70 660.96
12.13 8.77 558,34
12.13 8.77 558.34
12.15 8.67 552.11
12.16 785.32 659.49
12.51 563.39 473 .12
12,51 563.39 473,12
12,61 560.64 470.81
12.08 105.20 1267.44
12.57 579.50 454,94

Peak Flow -------==--~-
Time Rate Rate
(hr) (cfs) {csm)

12.14 1166.59 2492.18
12.04 683,33 2712.71
12.08 1772.,72 2462.11
12,12 1050.90 1459.59
12.10 446.83 2388.21
12.12 1490.92 1643.61
12.12 1490.56 1643.22
11.93 3.03 4332.26
12.05 15.87 1220.67
11.99 9.27 3433.86
12.03 24,60 1567.12

Runoff  -==r===-=--=--

Amount Elevation
(in) (ft)

4,166

3.447

3,914 59.56

3.908 57.74

3.447

3.813 58.79

3.813 58.79

3.282

1:551

4,029

1.977 54.62
Page 1
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Wellg Run - Base - Predeveloped Onsite Only

Area oOr Drainage Rain Gage
Reach Area ID or
Identifier (sg mi) Location
rch300 0.016 Downstream
rchl9b 0.924 Upstream
rchl9b 0.924 Downstream
rchll?® 0.924 Upstream
rchll9 0.924 Downstream

da4000 0.252

rchll9a 1.175 Upstream
rchll9a 1.175 Downstream
da200 0.016

rch200 0.016 Upstream
rch200 0.016 Downstream
STR19 1.191 Upstream
STR19 1.191 Downgtream
rch20 1.191 Upstream
rch20 1.191 Downstream
da5000 0.083

OUTLET 1.274

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sq wi) Location

dal000 0.468

da2000 0.252

rchi9 0.720 Upstream
rchl9 0.720 Downstream
da3000 0.187

rchl9a 0.907 Upstream
rchl%a 0.907 Downstream

DA360 0.700E-03

da300 0.013

DA3508D 0.003

rch300 0.016 Upstream
rch300 0.016 Downstream

rchl%b 0.924 Upstream
rchl9b 0.924 Downstream

rchll9 0.924 Upstream

rchll9 0.924 Downstream

da4000 0.252

rchlld9a 1.175 Upstream

rchll9a 1.175 Downstream

da200 0.016

rch200 0.016 Upstream

rch200 0.016 Downstream

STR19 1.191 Upstream

STR19 1.191 Downstream

rch20 1.191 Upstream

rch20 1.191 Downstream

das5000 0.083

WinTR-20 Version 1.0

Riverdale

Runoff ------------ Peak Flow ------------
Amount Elevation Time Rate Rate
{in) (ft) (hr) (cfs) (csm)
1.976 54.61 12.04 24 .58 1565.70
3.781 58.85 12.10 1512.06 1637.31
3.773 57.74 12,15 1051.43 1138.53
3.773 57.74 12,15 1051.43 1138.53
3.773 57.74 12.15 1051.19 1138.27
3.748 12.13 598.67 2379.45
3.768 59.21 12.13 1643.19 1398.34
3.768 59.21 12,13 1642.80 1398.01
2.258 12.11 24,21 1542.36
2.258 48.81 12.11 24.21 1542.36
2.256 48.80 12.13 23,93 1524.20
3,748 12,13 1666,72 1399.67
3.748 50.77 12,48 1019.35 856.02
3.748 42.02 12 .48 1019,35 856.02
3.747 42.01 12,58 1017.25 854,26
3.546 12.08 209.22 2520.71
3.734 12.51 1056.36 829.30
STORM 100 Year
Runoff ------------ Peak Flow ------------
Amount Elevation Time Rate Rate
(in) (ft) {hr) (cfs) (cam)
6.216 12,13 1709,04 3651.01
5.406 12.04 1052,82 4179.52
5.932 61.26 12,09 2637.24 3662.84
5.927 59.22 12,10 1647.70 2288.47
5.406 12.09 691,71 3697.01
5.819 60.72 12.10 2334.53 2573.62
5.819 60,72 12.10 2334.02 2573.06
5.231 11.92 4.25 6064.77
2,991 12.04 31,77 2443.,67
6.121 11.99 13,52 5005.58
3.529 55.06 12.03 44.73 2848.90
3.528 55.06 12.04 44.70 2847.02
5.780 60.79 12,10 2374.18 2570.85
5.766 59,38 12.12 1706.16 1847.49
5.766 59.38 12.12 1706.16 1847.49
5.766 59.38 12.12 1705.77 1847.07
5.751 12.12 902,10 3585.46
5.763 61,21 12,12 2607 .36 2218,84
5.763 61,21 12.12 2606.82 2218.38
3.949 12.11 42,80 2726,18
3.949 49.16 12.11 42,80 2726,18
3.947 49,15 12.13 42.37 2698.50
5,739 12.12 2648.99 2224 ,55
5.738 52,32 12.51 1351.04 1134.56
5.738 43.09 12.51 1351.04 1134.56
5.738 43.08 12.65 1345.40 1129.83
5.520 12.07 320.04 3855.93
Page 2 03/16/2015 13:02



Riverdale

Wells Run - Base - Predeveloped Onsite Only

Area or Drainage Rain Gage
Reach Area ID or
Identifier (sqg mi) Location

OUTLET 1.274

WinTR-20 Version 1.0

Runoff
Amount

(in)

5.724

Page

Elevation

3

—————— Peak Flow ------------
Time Rate Rate
(hr) (cfs) (csm)

12.59 1393.96 1094.33

03/16/2015 13:02



Riverdale
Wells Run - Base - Predeveloped Onsite Only

Area or Drainage @ =0 @Z——=-e--eseos Peak Flow by Storm -----------
Reach Area Alternate 2-Year 10-Year 100 Year
Identifier (sq mi) (cfs) (cfs) (cfs) (cEs) (cfs)
dal000 0.47 649.4 1166.6 1709.0
da2000 0.25 339.1 683.3 1052.8
da3000 0.19 220.7 446.8 691.7
da4000 0.25 310.1 598.7 902.1
das5000 0.08 105.2 209.2 320.0
da300 0.01 3.9 15.9 31.8
DA360 0.700E-03 1.9 3.0 4.2
DA350SD 0,.270E-02 5.2 9.3 13.5
da200 0.02 8.8 24.2 42.8
rchild 0.72 945.9 1772.7 2637.2
DOWNSTREAM 520.5 1050.9 1647.7
STR19 1.19 785.3 1666.7 2649.0
DOWNSTREAM 563 .4 1019.3 1351.0
rchll9 0.92 490.9 1051.4 1706.2
DOWNSTREAM 490.8 1051.2 1705.8
rch20 1.19 563.4 1019.3 1351.0
DOWNSTREAM 560.,6 1017.2 1345.4
rch3oo 0.02 8.7 24.6 44.7
DOWNSTREAM 8.6 24.6 44,7
rch200 0.02 8.8 24.2 42.8
DOWNSTREAM 8.7 23.9 42 .4
rchlda 0.91 721.9 1490.9 2334.5
DOWNSTREAM 721.7 1490.6 2334.0
rchll%a 1.18 776.9 1643.2 2607.4
DOWNSTREAM 776.7 1642.,8 2606.8
rchl9b 0.92 728.4 1512.1 2374.2
DOWNSTREAM 490.9 1051.4 1706.2
OUTLET 1.27 579.5 1056.4 1394.0

WinTR-20 Version 1.0 Page 4 03/16/2015 13:02



APPENDIX E
(Onsite SWM for SW and SE (Option 1) - TR-20)

C:\Users\MWagner\Desktop\Wells Run _020915.docx
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WinTR-20: Version 1.0

Riverdale

Wells Run - Option 1 - SWM for SW and SE

SUB-AREA:

dal000
da2000
da3000
da4000
da5000
da300
da325
da350
DA360
DA350S8D
da200

STREAM REACH:
rchl?
STR19
rchll9
rch20
rch300
STR300
str200
rch200
rchlSa
rchliloa
rchl9b

STORM ANALYSIS:
2-Year
10-Year
100 Year

rchl9
rchl9
rchl9A
rchlloa
outlet
STR300
rch300
rch300
rchl9B
rch300
str200

rchl9a
rch20
rchll9a
outlet
rchl9b
rch300
rch200
STR19
rchlob
STR19
rchll®

STREAM CROSS SECTICN:

rchl?®

rch814

56.
49.
54,
56.
57.
58.
60.
63.
41.8

35.4

37.96
39.33
40.36
41.21
41.95
42.69
43,22

O ErWww,m

rchl9

rchl9
rch8l4
rch300

rch200
rchl9
rchl9
rchil9

100.
593.
626.
1198.
1936.
3600.

200.
400.
600.
800.
1000.
1200.
1400.

.4681
.2519
.1871
.2516
.0830
.0087
.0021
.001
.0007
.0027
0.0197

[oNeNelolNo

csX

SWM300
swm200

~N U1 w
W Ww

49.3

65.

427,
444,
710.
1404 .
2470.
35.4

40.

72.

100.
127.
lel.
227.
293.

90.
83.
83.
86.
84.
90.
78.
91.
98.
90.
90.

2169.

2275.
450.

650.

1529.

Type II
Type 11
Type II

15.

100.
110.
150.
200.
300.

21.
26.
29.
32.
70.
109.
136.

0.43
0.25
0.34
0.40
u 22
.10

L1777

.187

.00125

. 0027

w ww
w ww



RCH300

rch200

STRUCTURE RATING:

SWM300

swm200

CsX

GLOBAL OUTPUT:
1

43.
44.
55.
54.
55.
55.
50.
48,
49,
50.

66.
66.
67.
68.
69.
70.
71,
72,
73.
73.
74.
74.
48.
48,
49.
50.
51.
52.
52.
52.
54.
54.
515,
39.
89
48.
48.
49.
49.
50.
51.
52.
52.

87

oo el i O 1

~ P 0

77
99
27
94
68
61
36
70

1600.
1700.

40.
80.

30.
110.
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=
~J
o oY Oy @

NS}
=
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200.
400.
550.
800.

1000.
1200.

1360.
1400.

898
420.
54,

10.
48.

20.

.032
.125
.244
.376
.511
.641
.755
.802
.837
.86

.52
.59
1.04
1.54
1.76
1.98
2.9
3.13
3.34

17.17
18.84
21.40
30.50
40.55
55.59
70.20
76 .82

166.
180.

o O

.01

. 005



Riverdale

Wells Run - Option 1 - SWM for SW and SE

Name of printed page file:

P:\24110100\HYD\Final\SWM\Wells Run Flcodplain Model\County\CSX3AT.out

Area or Drainage
Reach Area
Identifier (sq mi)
dal000 0.468
da2000 0.252
rchl9 0.720
rchl? 0.720
da3000 0.187
rchl%a 0.907
rchl9a 0.907
DA360 0.700E~03
da300 0.009
STR300 0.009
STR300 0.009
da325 0.002
da350 0.001
DA3508D 0.003
rch300 0.015
rch300 0.015
rchl9b 0.922
rchl9b 0.922
rchl19 0.922
rchll9 0.922
da4000 0.252
rchll9a 1.174
rchll9a 1.174
da200 0.020
str200 0.020
str200 0.020
rch200 0.020
rch200 0.020
STR19 1.194
STR19 1.194
rch20 1.194
rch20 1.194
da5000 0.083
OUTLET 1.277
Area oOr Drainage
Reach Area
Identifier (sq mi)
dal000 0.468
da2000 0,252
rchl9 0.720
rchl9 0.720
da3000 0.187

WinTR-20 Version 1.0

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downgtream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

STORM 2-Year

RUnoff  «-=---------

Amount Elevation
(in) (£t)

2.261

1.692

2.062 57.56

2.057 56.49

1.691

1.982 57.17

1.982 57.17

1.728

2.238

2,238

2,233 69.32

0.940

1.494

1.907

1,934 54.40

1,934 54,40

1.981 57.19

1.970 56.35

1.970 56.35

1.970 56.35

1.922

1.960 57.27

1.960 57.27

2,256

2.256

2,147 51.28

2.147 48,28

2.131 48.28

1.963

1.963 49.32

1.963 40.20

1.962 40.18

1.766

1.949

STORM 10-Year

W W W w b
pXe]
ot
(-9

Elevation

(£t)

5P
57.

56
74

Peak Flow
Time Rate
(hr) (cfs)

12.14 649.42
12.05 339.12
12.10 945,86
12.19 520.54
12.09 220.74
12.14 721,93
12,14 721.73
11.92 1.87
11.93 19.09
11.93 19.09
12.09 6.49
11.94 2,76
11.98 2,01
12.00 5.18
12.01 15.87
12.02 15.86
12.14 733.29
12.27 496.30
12.27 496.30
12.27 496.18
12.14 310.05
12.16 781.99
12.16 781.78
11,93 43.23
11.93 43.23
12.15 8.44
12.15 8.44
12,19 8.42
12.16 790.18
12,51 568.58
12,51 568.58
12.61 566,01
12.08 105.20
12.58 584.63

Peak Flow
Time Rate
(hr) (cfs)

12.14 1166.59
12.04 683.33
12.08 1772.72
12.12 1050.90
12.10 446.83
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Area or
Reach

Identifier

rchl9a
rchl9a
DA360
da300
STR300
STR300
da325
da3s50
DA350SD
rch300
rch300
rchl9%b
rchl9b
rchll?
rchll9
da4000
rchll9a
rchll9a
da200
atx200
atr200
rch200
rch200
STR19
STR19
rch20
rch20
das000
OUTLET

Area or
Reach

Identifier

dal000
da2000
rchl9
rchl9
da3000
rchl9a
rchl9a
DA360
da300
STR300
STR300
da32s
da3s50
DA350SD
rch300

WinTR-20 Version 1.0

Drainage
Area
(sq mi)

0
0

.907
.907

0.700E-03

HORPHMPPFPOOOOOHMEOOODOOOOOOOOOO

.009
.009
.009
.002
.001
.003
.015
.015
.922
. 922
. 922
. 922
.252
174
.174
.020
.020
.020
.020
.020
.194
.194
.194
,194
.083
277

Drainage
Area

(sq

o OO OO o

0.

mi)

1468
.252
. 720
L1720
,187
.907
9207

0.700E-03

0.

OO 0000

009
.009

,009
.002
.001
,003
.015

Riverdale

Wells Run - Option 1 - SWM for SW and SE

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream

Upstream

Runoff  ------------ Peak Flow ------------
Amount Elevation Time Rate Rate
(in) (ft) (hr) (cfs) (csm)
3,813 58.79 12.12 1490.92 1643.61
3.813 58.79 12.12 1490.56 1643.22
3.282 11.93 3.03 4332.26
4,151 11.93 34.15 3925.78
4.151 11.93 34.15 3925.78
4,145 71.60 12,10 10.56 1213.82
2.585 11.93 6.15 2927.89
3.168 11,98 3.54 3543.13
4,029 11.99 9.27 3433.86
3.830 54.67 12.02 26.82 1849.70
3.830 54.67 12.03 26.80 1848.23
3.813 58.85 12.10 1512.66 1640.10
3.804 57.75 12.15 1054.02 1142 .82
3.804 57.75 12.15 1054.02 1142.82
3.804 57.75 12.15 1053.78 1142.56
3,748 12,13 598.67 2379.45
3.792 59.21 12.13 1645.49 1401.73
3.792 59.21 12.13 1645.10 1401.40
4.163 11.93 77.34 3925.78
4.163 11.93 77.34 3925.78
4.053 52.93 12,11 21.16 1074.33
4,053 48,71 12,11 21.16 1074.33
4,026 48.70 12.15 21.15 1073.53
3.796 12.13 1666.23 1395,97
3.796 50.79 12.50 1023 .44 857.44
3,796 42.04 12.50 1023 .44 857.44
3.796 42.03 12.59 1021,40 855.73
3.546 12.08 209.22 2520.71
3,779 12.52 1059.64 830.05
STORM 100 Year
Runoff  sessescea—- Peak Flow ------------
Amount Elevation Time Rate Rate
(in) (ft) (hr) (cfs) (cam)
6.216 12,13 1709.04 3651.01
5.406 12.04 1052.,82 4179.52
5.932 61.26 12.09 2637.24 3662.84
5.927 59.22 12,10 1647.70 2288.47
5.406 12,09 691.71 3697.01
5.819 60,72 12.10 2334 .53 2573.62
5.819 60,72 12.10 2334,02 2573.,06
5.231 11.92 4,25 6064 ,77
6.205 11.93 49.78 5721.90
6.205 11.93 49.78 5721.90
6.199 74 .41 12.07 21.61 2483.53
4.736 11.93 9,92 4722.40
5.187 11.98 513 5133.96
6.121 11.99 13.52 5005.58
5.903 55.05 12,03 44,35 3058.32
Page 2 03/16/2015 13:03



Area or

Reach

Identifier

rch300
rchl9b
rchl9b
rchll?®
rchll?®
da4000
rchll9a
rchll9a
da200
str200
gtr200
rch200
rch200
STR19
STR19
rch20
rch20
da5000
OUTLET

WinTR-20 Version 1.0

PFPORFPFLRPOOODOOHRKROOOOOO

Drainage
Area
(sg mi)

.015
.922
.922
.922
.922
.252
.174
.174
.020
.020
.020
.020
.020
.194
.194
194
.194
.083
L2717

Rain Gage
ID or
Locaticn

Downgtream
Upstream
Downstream
Upstream
Downstream

Upstream
Downsgtream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Runoff
Amount

Uil oYY YT U1 UTOoT Ul UL

Riverdale
Wells Run - Option 1 - SWM for SW and SE

(in)

.903
.820
.809
.809
.809
.751
.797
.797
.213
.213
.105
.105
076
.801
.801
.801
. 801
.520
.783

Page

3

Elevation

(£t)

55.
.79

60

59.
59.
59.

61.
61.

54

48

52.
.09
43,

43

05

38
38
38

21
21

.50
48.
.79

79

32

08

T
(

12
12

12,

12
12
12

12.

12

11.

11

12,

12
12

12.

12
12
12
12

12.

Peak Flow
ime Rate
hr) (cfs)
.04 44.30
.10 2373.81
12 1706.95
.12 1706.95
.12 1706.56
.12 902.10
12 2608.15
.12 2607.60
23 112.72
.93 112,72
14 23.85
.14 23.85
17 23.80
12 2631.12
.52 1351.55
.52 1351.55
.66 1346.18
.07 320.04
59 1393.82
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Area or
Reach
Identifier

dal000
daz2000
da3000
da4000
das5000
da300
da325
da350
DA360
DA350SD
da200
rchl9
DOWNSTREAM
STR19
DOWNSTREAM
rchlli?9
DOWNSTREAM
rch20
DOWNSTREAM
rch300
DOWNSTREAM
STR300
DOWNSTREAM
gtr200
DOWNSTREAM
rch200
DOWNSTREAM
rchl9a
DOWNSTREAM
rchll9a
DOWNSTREAM
rchl9b
DOWNSTREAM
OUTLET

WinTR-20 Version 1.0

OO 000

0

Drainage

Area

(sq mi)

0.47
0.25
0.19
0.25
0.08
.870E-02
.210E-02
.100E-02
.700E-03
.270E-02
0.02
0.72

.870E-02

Riverdale

(cfa)

649,
339.
220.
310.
105.
19.
2.
2.
1.
5a
43,
945,
520.
790.
568.
496.
496.
568.
566,
15.
15,
19,

43.

721,
721.
782.
781.
733.
496,
584,

4
1
7
1
2
1
8
0
9
2
2
9
5
2
6
3
2
6
0
9
9
1
5
2
4
4
4
9
7
0
8
3
3
6

Page

2-Year

4

10-Year

(cfs)

1166.
683.
446,
598,
209.

34.
6.
3.
3.
9.

77.

1772,

1050.

1666.

1023,

1054.

1053.

1023,

1021.

26.
26.
34,
10.
77,

21,

21.

21.

1490.

1490.

1645.

1645.

1512.

1054.

1059.

MO JRUAWYWHEFNNWANOD®E B OORNWOWIWWOUERENMN-G®WOO

Wells Run - Option 1 - SWM for SW and SE

(cfs)

1709.
1052,
691.
902,
320,

49

9.
54
4,
13.
112.
2637.
1647.
2631.
1351,
1706.
1706,
1351.
1346.
44,
44 .
49.
21.
112,
23.
23.
23,
2334,
2334,
2608,
2607,
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APPENDIX F
(Onsite SWM for SE Only (Option 2) — TR-20)
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WinTR-20: Version 1.0

Riverdale

0

0

Wells Run - Option 2 - No SWM for SW and SWM for SE

SUB-AREA:

dal000
da2000
da3000
da4000
da5000
da300
da325b
da350
DA360
DA350SD
da200

STREAM REACH:
rchl9
STR19
rchll9
rch20
rch300
gtr200
rch200
rchll%a
rchloa
rchl9ob

STORM ANALYSIS:
2-Year
10-Year
100 Year

rchl9
rchl9
rchl9a
rchll9a
outlet
rch300
rch300
rch300
rchlob
rch300
str200

rchl9a
rch20
rchll9a
outlet
rchlob
rch200
STR19
STR19
rchl9b
rchll?

STREAM CROSS SECTION:

rchl?

rchg8l4

56.
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41.8
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1936.
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200.
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.4681
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.0830
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2169.
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15.
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RCH300

rch200

STRUCTURE RATING:

swm200

CsX

GLOBAL OUTPUT:
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Riverdale

Wells Run - Option 2 - No SWM for SW and SWM for SE

Area or Drainage
Reach Area
Identifier (sq mi)
dal000 0.468
da2000 0,252
rchl?9 0.720
rchl?9 0.720
da3000 0.187
rchla 0.907
rchl9a 0.907
DA360 0.700E-03
da300 0,009
da325 0,002
da350 0.001
DA350SD 0,003
rch300 0,015
rch300 0.015
rchl9b 0.922
rchlsb 0.922
rchll9 0.922
rchll9 0.922
da4000 0.252
rchll9a 1.174
rchll9a 1.174
da200 0.020
str200 0.020
str200 0.020
rch200 0.020
rch200 0.020
STR19 1.194
STR19 1.194
rch20 1.194
rch20 1.194
das5000 0.083
OUTLET 1.277
Area or Drainage
Reach Area

Identifier (sq mi)

dal000 0.468
da2000 0.252
rchl9 0.720
rchl9 0.720
da3000 0.187
rchl9a 0.907
rchl9a 0.907

WinTR-20 Version 1.0

Name of printed page file:
P:\24110100\HYD\Final\SWM\Wells Run Floodplain Model\County\CSX4AT.out

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downgtream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

Upstream
Downstream

STORM 2-Year

Runoff  --=--------- Peak Flow ------------
Amount Elevation Time Rate
(in) (ft) (hr) (cfso)
2.261 12.14 649.42
1.692 12.05 339.12
2.062 57.56 12,10 945,86
2.057 56.49 12.19 520.54
1.691 12.09 220.74
1.982 57.17 12.14 721.93
1.982 57.17 12,14 721.73
1.728 11.92 1.87
2.238 11,93 19.09
0.940 11.94 2.76
1.494 11.98 2,01
1,907 12.00 5.18
1.937 54.71 11.9%4 28.26
1.937 54,71 11.95 28,21
1.981 57.18 12.13 731.61
1.970 56,35 12.27 496,41
1.970 56.35 12.27 496,41
1.970 56,35 12.27 496,30
1.922 12.14 310.05
1.960 57.28 12.16 783.39
1.960 57,27 12.16 783,18
2.256 11.93 43,23
2.256 11.93 43,23
2,147 51.28 12.15 8,44
2.147 48.28 12.15 8.44
2.131 48,28 12,19 8.42
1.963 12.16 791.57
1.963 49.32 12.51 569,17
1.963 40,20 12.51 569.17
1.962 40,19 12,61 566,58
1.766 12.08 105,20
1.949° 12.57 £85.38
STORM 10-Year
Runoff  -----------~ Peak Flow ------------
Amount Elevation Time Rate
(in) (ft) (hr) (cfs)
4.166 12.14 1166.59
3.447 12.04 683.33
3.914 59.56 12.08 1772.72
3.908 57.74 12.12 1050.90
3.447 12.10 446.83
3.813 58.79 12.12 1490.92
3.813 58.79 12.12 1490.56
Page 1
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Area oOr
Reach

Identifier

DA360
da300
da325
da350
DA350SD
rch300
rch300
rchl%b
rchlshb
rchll9
rchll9
da4000
rchll%a
rchll%a
da200
gtr200
gtr200
rch200
rch200
STR19
STR19
rch20
rch20
da5000
OUTLET

Area or
Reach

Identifier

dal000
da2000
rchl?9
rchl9
da3000
rchl9a
rchl%a
DA360
da300
da32s
da350
DA350S8D
rch300
rch300
rchl9b
rchl9b
rchll9
rchll9
da4000

WinTR-20 Version 1.0

Drainage
Area
(sg mi)

0.700E-03

0.
.002
.001
.003
.015
.015
. 922
.922
. 922
. 922
.252
.174
.174
.020
.020
. 020
.020
.020
.194
.194
.194
.194
.083
L277
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009

Drainage
Area
(sq mi)

[=NeRele NN

.468
.252
.720
.720
.187
.907
0.

907

0.700E-03

0.
.002
.001
,003
.015
.015
. 922
. 922
.922
.922
.252

[« eleleNeoNolNolNeNo Nl

009

Rain Gage
ID or
Location

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Upstream
Downstream

Upstream
Downstream
Upstream
Downstream
Upstream
Downstream
Upstream
Downstream

Rain Gage
ID or
Location

Upstream
Downstream

Upsgtream
Downstream

Upstream
Downstream
Upstream
Downgtream
Upstream
Downstream

Riverdale

Wells Run - Option 2 - No SWM for SW and SWM for SE

Runoff ------------ Peak Flow
Amount Elevation Time Rate
(in) (ft) (hr) (cfs)
3.282 11.93 3.03
4,151 11.93 34,15
2.585 11.93 6.15
3.168 11.98 3.54
4,029 11.99 9.27
3.834 55,15 11.93 51.81
3.833 55,15 11,95 51.75
3.813 58.85 12.10 1513.31
3.804 57.75 12.15 1056.71
3.804 57.75 12.15 1056.71
3.804 57.75 12.15 1056.47
3.748 12.13 598.67
3.792 59.22 12.13 1649.09
3.792 59,22 12,13 1648.70
4,163 11.93 77.34
4,163 11.93 77.34
4,053 52.93 12.11 21.16
4,053 48 .71 12.11 21.16
4.026 48.70 12.15 21.15
3.796 12,13 1669.84
3.796 50,80 12.49 1025.25
3.796 42.04 12.49 1025.25
3.796 42,04 12.59 1023.,20
3,546 12.08 209.22
3.779 12.52 1061.69
STORM 100 Year
Runoff ------------ Peak Flow
Amount Elevation Time Rate
(in) (ft) (hr) (cts)
6.216 12,13 1709.04
5.406 12.04 1052 .82
5.932 61.26 12.08 2637.24
5.927 59.22 12.10 1647.70
5.406 12.09 691.71
5.819 60.72 12.10 2334 .53
5.819 60.72 12.10 2334.02
5.231 11.92 4,25
6.205 11.93 49,78
4.736 11.93 9.92
5.187 11.98 5.13
6.121 11.99 13.52
5.906 55.46 11,94 76,52
5.905 55.46 11.94 76.47
5.820 60.78 12.10 2368.54
5.809 59.38 12.11 1706.08
5.809 59.38 12.11 1706.08
5.809 59.38 12.11 1705.69
5.751 12.12 902.10
Page 2
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Riverdale
Wells Run - Option 2 - No SWM for SW and SWM for SE

Area or Drainage Rain Gage Runoff =wsmecweomes Peak Flow ---=----=-----
Reach Area ID or Amount Elevation Time Rate Rate
Identifier (sq mi) Location (in) (£t) (hr) (cfs) (csm)
rchll9a 1.174 Upstream 5.797 61.21 12.12 2607.26 2221.02
rchll%a 1.174 Downstream 5.797 61,21 12,12 2606.72 2220.57
da200 0.020 6.213 11.93 112.72 5721.90
gtr200 0.020 Upstream 6.213 11.93 112.72 5721.90
str200 0.020 Downstream 6.105 54.50 12.14 23.85 1210.61
rch200 0.020 Upstream 6.105 48.79 12.14 23.85 1210.61
rch200 0.020 Downstream 6.076 48.79 12.17 23,80 1208.10
STR19 1.194 Upstream 5,801 12.12 2630,25 2203.62
STR19 1.194 Downstream 5.801 52.33 12.52 1353.55 1134.01
rch20 1.194 Upstream 5.801 43,10 12.52 1353.55 1134.01
rch20 1.194 Downstream 5.801 43.08 12.66 1348.12 1129.45
da5000 0.083 5.520 12,07 320.04 3855,93
OUTLET 1.277 5.783 12.59 1396.04 1093.56

WinTR-20 Version 1.0 Page 3 03/16/2015 12:59



Area or
Reach
Identifier

dal000
da2000
da3000
da4000
da5000
da300
da325
da350
DA360
DA350SD
da200
rchl9
DOWNSTREAM
STR19
DOWNSTREAM
rchll?9
DOWNSTREAM
rch20
DOWNSTREAM
rch300
DOWNSTREAM
str200
DOWNSTREAM
rch200
DOWNSTREAM
rchll9a
DOWNSTREAM
rchl%a
DOWNSTREAM
rchl9b
DOWNSTREAM
OUTLET

WinTR-20 Version 1.0

Drainage

Area

(sq mi)

0
0
0

0.
0.
,870E-
,210E-
.100E-
.700E-
.270E-
0.
0.

1.

0

1.

.47
.25
W19

25
08
02
02
02
03
02
02
72

19

.92

19

.01

.02

.02

Riverdale
Wells Run - Option 2 - No SWM for SW and SWM for SE

2-Year

(cfs)

649.4
339.1
220.7
310.1
105.2
19.1
2.8
2.0
1.9
5,2
43.2
945.9
520.5
791.6
569.2
.4
3
2
6
3
2
2
4
4
4
4
2
9
7
6
4
4

496

496.
569.
566.
28.
28,
43,

783,
783.
721.
721.
731,
496.
585,

Page

4

10-Year

(cfs)

1166.
683.
446.
598.
209,

34

6.

3
3

9.
77,
1772,
1050.
1669.
1025.
1056.
1056.
1025.
1023.
51,
51,
77,
21.
21,
21.
1649,
1648,
1490.
1490.
1513,
1056.
1061.
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(cfs)

1709.
1052.
691.
902.
320.
49,
9.

5,

4.
13.
112.
2637.
1647.
2630.
1353.
1706.
1705,
1353.
1348.
76.
76.
112.
23.
23.
23.
2607.
2606,
2334,
2334,
2368.
1706.
1396.
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Peak Flow by Storm -----------
100 Year
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APPENDIX G
(HECRAS Model Input and Cross Sections)
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WellsRun.rep

HEC-RAS Version 4.0.0 March 2008
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX  XXXX XXXX XX XXXX

X XX X X XX XX X

X XX X XX X XX

XXXXXXX XXXX X XXX XXXX  XXXXXX XXXX
X XX X XX X X X

X XX X X XX X X X

X X XXXXXX  XXXX X X X X XXXXX

AR AR AR R R e A e e e i el ke ok o

PROJECT DATA

Project Title: WellsRun

Project File : WellsRun.prj

Run Date and Time: 2/23/2015 1:50:46 PM

Project in English units

Project Description:
Wells Run - Anacostia River Watershed

e e v e i v e e o e o o o ol ol o ol e e R e R R e R e

PLAN DATA

Plan Title: 100-year
Plan File : p:\24110100\HYD\Fina\SWM\Wells Run Floodplain Model\WellsRun.p28

Geometry Title: WellsRun_1-15-15_final
Geometry File : p:\24110100\HYD\Fina\SWM\Wells Run Floodplain Model\WellsRun.g10

Flow Title : WellsRun_1-13-14-pre/noswm
Flow File : p:\24110100\HYD\Fina\SWM\Welis Run Floodplain Mode\WellsRun.f23

Plan Summary Information:

Number of: Cross Sections = 30 Multiple Openings = 0
Culverts = 6 Inline Structures = 0
Bridges = 1 Lateral Structures= 0

Computational Information
Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01

Maximum number of iterations = 20
Maximum difference tolerance =03
Flow tolerance factor = 0.001

Computation Options

6 Page 1



WellsRun.rep
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime:  Mixed Flow

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

FLOW DATA

Flow Title: WellsRun_1-13-14-pre/noswm
Flow File : p:\24110100\HYD\Fina\SWM\Wells Run Floodplain Mode\WellsRun.f23

Flow Data (cfs)

o e e e ok ok ok e o el e e o e e e e o sk e e e e e e e e e e o oo sk o o ol e e o o o oo o e R R R R el e e e

* River Reach RS ~ Base Opt 1 Opt2*

* Wells Run Wells Run 8342 * 2347 2347 2347 ™
* Wells Run Wells Run 8315 * 2347 2347 2347 *
* Wells Run Wells Run 828 v 2386 2386 2381*
*Wells Run Wells Run 826.1 * 2658 2640 2639 *
* Wells Run Wells Run g22 * 1341 1341 1342 *
* Wells Run Wells Run 816.5 * 20563 2053 2053 ™

o A e s o ko e o e ok o o R o O A e o e o e e e e e e e e oo o e e e e el

Boundary Conditions

T T TR T eI AT TR AR AR AR AR R AR AR ARHRARARRHRRHRAARA AR TARR AR AR ARk b kR oo doke v ke

* River Reach Profile = Upstream Downstream *

* Wells Run Wells Run Base = Normal S = 0.005 Known WS = 44.83 *
* Wells Run Wells Run Opt 1 * Normal S = 0.005 Known WS = 44.83 *
* Wells Run Wells Run Opt 2 * Normal S = 0.005 Known WS = 44.83 "

***************W*III*ii******#*#i*kX**N*RW*W********#*****‘*R***WKtttt*i*i********w***i*i***iitﬁi******i

*ﬁ**i*t********H*RIRNRNKKﬁt**wi*iiii***********************i********i**ttttt****

GEOMETRY DATA

Geometry Title: WellsRun_1-15-15_final
Geometry File : p:\24110100\HYD\Fina\SWM\Wells Run Floodplain Mode\WellsRun.g10

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 834.2

INPUT

Description:

Station Elevation Data num= 14

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
219 62 263 60 300 58 430 56 506 54
515 52 B23 50 527 488 537 488 543 50
550 56 650 58 673 60 738 62

G Page 2

Manning's n Values nums= 3



WellsRun.rep
Sta nVal Sta nVal Sta nVal

e e e e e e o o e ke o e o o e ol ko e el e e e e

219 .08 506 04 550 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
506 550 90 90 90 A 3

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS. 834

INPUT

Description:

Station Elevation Data num= 31

Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev
210 64.3 235 628 260 627 275 628 305 623
350 60.3 405 593 450 583 518 57.3 5958 56.3
600 56 601.7 54.3 603.7 52.3 6057 503 6065 495
613 48.7 B18.1 487 6269 487 632 487 6385 495
639.3 50.3 6413 523 643.3 543 645 56 653.1 56.3
680 573 730 583 770 603 815 623 900 633
950 64.3

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

e e e e e ok Ao e o ok o e e e kel e ok ok ok o o ol e

210 .08 600 .04 645 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan
600 645 37 37 37 A 3

CULVERT

RIVER: Wells Run
REACH: Wells Run RS: 833.3

INPUT

Description: Twin 9x5 Box with Twin 54" RCP

Distance from Upstream XS = 1

Deck/Roadway Width = 35

Weir Coefficient = 26

Upstream Deck/Roadway Coordinates
num= 31

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
210 643 643 235 628 628 260 627 627
275 628 628 305 623 623 350 603 603
405 593 593 450 583 583 518 573 573
5058 56.3 563 600 56 56 6017 56 54.3
6037 56 523 6057 56 503 6065 56 495
613 56 48.7 618.1 56 48.7 626.9 56.4 487
632 56.4 487 6385 565 495 6393 565 503

G Page 3



WellsRun.rep
641.3 565 523 6433 56 543 645 56.1 56
653.1 565 56.3 680 573 57.3 730 583 583
770 60.3 603 815 623 623 900 63.3 633
950 64.3 643

Upstream Bridge Cross Section Data

Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
210 643 235 62.8 260 627 275 628 305 623
350 603 405 593 450 583 518 57.3 5958 56.3
600 56 6017 54.3 603.7 523 6057 503 6065 495
613 487 6181 487 6269 487 632 487 6385 495
639.3 50.3 6413 52.3 6433 543 645 56 6531 56.3
680 57.3 730 583 770 60.3 815 623 900 633
950 64.3

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

e e R R R R A A R R ek e el e R A A R

210 .08 600 .04 645 .08

Bank Sta: Left Right Coeff Contr. Expan.
600 645 1 3

Downstream Deck/Roadway Coordinates
num= 31
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
210 64 64 235 625 625 260 624 624
275 625 625 305 62 62 35 60 60
405 59 59 450 58 58 518 57 57
5958 56 56 600 56 557 601.7 56 54
6037 56 52 6057 56 50 6065 56 49.2
613 56 484 6181 56 484 6269 6564 484
632 56.4 484 6385 56.5 492 639.3 565 50
6413 565 52 6433 56 54 645 56.1 557
653.1 565 56 680 57 &7 730 58 58
770 60 60 815 62 62 900 63 63
950 64 64

Downstream Bridge Cross Section Data

Station Elevation Data num= 31
Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev
210 64 235 625 260 624 275 625 305 62
350 60 405 59 450 58 518 57 5958 56
600 557 601.7 54 603.7 52 6057 50 6065 492
613 484 618.1 484 6269 484 632 484 6385 49.2
639.3 50 6413 52 643.3 54 645 557 653.1 56
680 57 730 58 770 60 815 62 900 63
950 64

Manning's n Values num= 3
Sta nvVal Sta nVval Sta nVal

Ei s rare st d b s e S R LR P S D Ll

G Page 4



WellsRun.rep
210 .08 600 .04 645 .08

Bank Sta: Left Right Coeff Contr. Expan.

600 645 A 3
Upstream Embankment side slope = 1 horiz. to 1.0 vertical
Downstream Embankment side slope = 1 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested
Number of Culverts = 2

Culvert Name Shape Rise Span
Culvert#2  Circular 4.5
FHWA Chart # 1 - Concrete Pipe Culvert
FHWA Scale # 1 - Square edge entrance with headwall
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 35 .013 .013 0 2 1
Number of Barrels = 2
Upstream Elevation = 49.4
Centerline Stations
Sta. Sta.
609.5 636.5
Downstream Elevation = 49.25
Centerline Stations
Sta. Sta.
609.5 636.5

Culvert Name Shape Rise Span
Culvert #1 Box 5 9
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 35 013 .013 0 4 1
Number of Barrels = 2
Upstream Elevation = 48.7
Centerline Stations
Sta. Sta.
618 628
Downstream Elevation = 48.55
Centerline Stations
Sta. Sta.
618 628

CROSS SECTION

RIVER: Wells Run

REACH: Wells Run RS: 833.2
INPUT

G Page 5



WellsRun.rep
Description:
Station Elevation Data num= 31
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
210 64 235 625 260 624 275 625 305 62
350 60 405 59 450 58 518 57 5958 56
600 557 6017 54 603.7 52 6057 50 6065 49.2
613 484 618.1 48.4 6269 484 632 484 6385 492
6393 50 6413 52 6433 54 645 557 6531 56
680 57 730 58 770 60 815 62 900 63
950 64

Manning's n Values num= 3
Sta nval Sta nval Sta nVal

HAEHARAEEAAEARAAAAAAER AN AAAARARARAARAAR AT AAAEFAR

210 .08 600 .04 645 .08

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
600 645 1 1 1 A 3

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 832.0

INPUT

Description:

Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
240 62 255 62 310 61 345 60 430 58
500 57 555 58.3 565 562 575 563 680 56
585 54 586 52 588 50 601 484 610 484
615 50 618 52 620 54 621 56 627 56.6
635 565 645 566 670 57 710 58 750 60
810 61 865 62

Manning's n Values nums= 7
Sta n Val Sta nVal Sta nVal Sta nVval Sta nVal
240 18 500 .07 565 .03 610 .04 627 .03
670 .07 710 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
580 621 40 40 40 3 5

CROSS SECTION

RIVER: Wells Run

REACH: Wells Run RS: 831.5
INPUT

Description:
Station Elevation Data num= 45
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 682 10 662 30 654 40 652 50 654

85 642 150 622 175 602 200 582 280 572
308 572 309 802 325 80.2 339 802 340 56.7
370 562 391 554 405 553 415 554 418 54.2
425 522 428 502 431 483 441 483 445 502
450 522 455 542 465 556 475 555 481 556
488 562 520 572 542 58 543 802 555 802
569 802 570 584 600 59.2 640 601 690 622
791 639 805 63.8 815 639 840 641 970 682

Manning's n Values num= 7
Sta nVal Sta nVal Sta InVaI Sta nVal Sta nVaII”
0 .18 340 .07 391 .03 415 .0156 465 .03
488 07 543 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
415 465 110 110 110 A 3

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 831

INPUT
Description:
Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

0 681 10 661 30 653 40 651 50 653
85 641 150 621 175 601 200 581 280 &57.1
308 57.1 309 801 325 801 339 801 340 56.6
370 561 391 553 405 552 415 553 418 54.1
425 521 428 501 431 482 441 482 445 501
450 521 455 541 465 555 475 554 481 555
488 561 520 57.1 542 579 543 801 555 80.1
569 80.1 570 583 600 591 640 60 690 621
791 63.8 805 637 815 638 840 64 970 681

Manning's n Values nums= 7
Sta nVal Sta nVal Sta nvVal Sta nVal Sta nVal

e e e e e R R e e T T A i A e e e e e ek e e e R R A R A AR

0 .18 340 .07 391 .03 415 .0156 465 .03
488 .07 543 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
415 465 15 116 115 3 5

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 830.5
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INPUT
Description:
Station Elevation Data num= 45
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 68 10 66 30 652 40 65 50 652
85 64 150 62 175 60 200 58 280 57
308 57 309 80 325 80 339 80 340 565
370 56 391 552 405 551 415 552 418 54
425 52 428 50 431 481 441 481 445 50
450 52 455 54 465 554 475 553 481 554
488 56 520 57 542 578 543 80 555 80
569 80 570 582 600 59 640 59.9 690 62
791 637 805 636 815 637 840 639 970 68

Manning's n Values num= 7
Sta nVal Sta nVal Sta nVal Sta nVal Sta nVal
0 18 340 .07 391 .03 415 0156 465 .03
488 .07 543 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
415 465 75 110 140 3 5

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 830

INPUT
Description:
Station Elevation Data num= 36
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 70 20 68 50 66 55 653 65 653
75 652 130 64 180 62 255 61 300 60
355 59 400 58 470 56 490 54 500 54.1
505 54 520 48 521 478 539 478 540 48
545 50 560 562 570 561 575 562 640 58
700 59 740 60 790 61 820 62 840 623
851 622 860 623 870 64 920 65 950 66
1005 68

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
e e e e o o oo e ol e o o o o e o o el R o e e e e e e e e el e e e ke e e

0 06 505 .02 545 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
505 545 70 70 70 3 5

CULVERT
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RIVER: Wells Run
REACH: Wells Run RS: 829

INPUT
Description: 18x9 Culvert under Baltimore Ave
Distance from Upstream XS = 4
Deck/Roadway Width = 65
Weir Coefficient = 26
Upstream Deck/Roadway Coordinates

num= 36

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

wttlttit*ii*******W**ltltii*i*******RWwtiii****ﬂt********ﬂi'ii****ﬁ*ﬂ***

0 70 20 ©8 50 66

55 653 65 65.3 75 652
130 64 180 62 265 61
300 606 3556 5938 400 59.3
470 587 490 58.6 500 58.5
505 584 520 582 521 58.2
539 581 540 582 545 582
560 58.5 570 587 575 58.8
640 59.2 700 59.9 740 605
790 61 820 62 840 62.3
8561 62.2 860 62.3 870 64
920 65 950 66 1006 68

Upstream Bridge Cross Section Data
Station Elevation Data num= 36

Sta Elev Sta FElev Sta Elev Sta Elev Sta Elev

r#*w************t**t***tki**i*k*ﬁ***ﬁ*ﬁ*****i**kk****t****************ﬁﬁ*******t

0O 70 20 68 50 66 55 653 65 653

75 652 130 64 180 62 255 61 300 60
355 59 400 58 470 56 490 54 500 54.1

505 54 520 48 521 478 539 478 540
545 50 560 562 570 56.1 575 56.2 640

48
58

700 59 740 60 790 61 820 62 840 623

851 622 860 623 870 64 920 65 950
1005 68

Manning's n Values nums= 3
Sta nVval Sta nVal Sta nVal

HREAFAA A AR RAAARAARAARRAARA NS A A h AR A R AR RA

0 06 505 .02 545 .06

Bank Sta: Left Right Coeff Contr. Expan.
505 545 3 .5

Downstream Deck/Roadway Coordinates
num= 36

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

A AR AR e R e e ek ol ke ol i R o R o R R R o ok ol ol A e o oo e e o ol e e e e o e e ok ok ke e

0 70 20 68 50 66

55 65.3 65 653 75 65.2
130 64 180 62 265 61
300 606 3556 59.8 400 5693
470 587 490 58.6 500 585
505 684 520 5682 521 582

G. Page 9
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539 581 540 58.2 545 582
560 58.5 570 58.7 575 58.8
640 592 700 599 740 60.5
790 61 820 62 840 62.3
8561 622 860 62.3 870 64
920 65 950 66 1006 68

Downstream Bridge Cross Section Data
Station Elevation Data num= 36
Sta E_Iev Sta Elev Sta Elev Sta Elev Sta Elev

----------------------------------

----------------------------------------------

0O 70 50 68 90 66 130 64 140 625
160 62 170 619 220 60.3 230 605 240 603
300 60 335 598 345 598 355 597 435 583
445 582 455 583 480 58 530 56 540 54
547 464 565 464 567 54 570 54 580 54
585 56 680 58 735 591 745 59 760 59.1
790 60 835 62 880 64 915 65 940 66
095 68

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

o e e e R R R R R A R A R Rk ke e e kAR AR R R AR AR

0 .06 540 .02 567 .06

Bank Sta: Left Right Coeff Contr. EXxpan.

540 567 3 5
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Baltimore Av Box 9 18
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
4 65 .015 .015 0 4 3
Upstream Elevation = 47.8
Centerline Station = 530
Downstream Elevation = 46.4
Centerline Station = 556

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 828
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INPUT

Description:

Station Elevation Data num= 36
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 70 50 68 90 66 130 64 140 625

160 62 170 61.9 220 603 230 605 240 603
300 60 335 59.8 345 598 355 59.7 435 583
445 582 455 583 480 58 530 56 540 54
547 464 565 464 567 54 570 54 580 54
585 56 680 58 735 591 745 59 760 591
790 60 835 62 880 64 915 65 940 66
995 68

Manning's n Values nums= 3
Sta nVal Sta nVval Sta nVal

P e L RS R e S AR L L L b b B g

0 06 540 02 667 .06

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
540 567 80 80 80 J<) 19

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 827.7

INPUT
Description:
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
49 80 50 57 65 56 80 52 80 46.2
98 462 98 52 130 54 170 535 171 80
200 80 222 80 223 55 270 56 295 58
360 60

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

TR e e e e e e o o o o e e R el e e e R o R e e e e

49 05 80 .02 98 M

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
80 98 260 250 250 3 5

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 827

INPUT
Description:
Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
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179 595 180 80 310 80 311 584 360 58
370 56 375 54 381 52 381 462 399 462
399 51 480 523 481 80 490 80 500 80
519 80 520 524 550 522 570 53 605 53
624 54 643 56 665 58 712 60 770 62
800 64

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

P e e e e ol o i e e e e o o R R R R R e e R e R

179 .05 381 .02 399 .011

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
381 399 100 80 60 A 3

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 826.5

INPUT

Description:

Station Elevation Data num= 20

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 60 1030 58 1040 56 1056 54 1092 52
1105 50.8 1105.1 45.8 1122.9 458 1123 508 1169 62
1185 525 1186 80 1240 80 1241 525 1280 522
1312 522 1350 54 1372 56 1384 58 1439 60

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

e o e e e e e ol e e o e o o o e e o e e o o o o o

1000 .08 1105 .02 1123 1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1106 1123 130 110 80 B8 .8

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 826.1

INPUT
Description:
Station Elevation Data num= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60 8 58 50 586 110 54 115 52

283 51 2831 454 287 453 287.1 453 2959 453
296 453 301 454 301.1 51 390 52 450 54

495 56 560 60
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Manning's n Values nums= 3
Sta nVvVal Sta nVal Sta nVval

e e e e e o ok R e e o e e e e e o R e e e e e e e e e e e

0O .08 283 .02 3011 1

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
283 3011 72 82 102 6 8

CULVERT

RIVER: Wells Run
REACH: Wells Run RS: 826

INPUT
Description: Twin 9x5 culvert under Tuckerman Ave
Distance from Upstream XS = 1
Deck/Roadway Width = 80
Weir Coefficient = 26
Upstream Deck/Roadway Coordinates
num= 17

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

itii***i*#**k*********w***ii*********w*****w*w**ﬁii**t**********&*******

0 60 8 68 50 56
110 54 16 52 283 516
2831 516 287 516 2871 516
2959 516 296 516 301 516
3011 516 390 52 450 54
495 56 560 60

Upstream Bridge Cross Section Data
Station Elevation Data num= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60 8 58 50 56 110 54 115 62

283 51 2831 454 287 453 2871 453 2959 453
296 453 301 454 3011 51 390 52 450 54
495 56 560 60

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVval

e e e e e o e ol e oo o e o R R e e o o e o e e o o e e e e el

0 .08 283 .02 3011 .1

Bank Sta: Left Right Coeff Contr. Expan.
283 301.1 6 .8

Downstream Deck/Roadway Coordinates
nums= 14
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

WY i i i R O o o e ol e s e Y e e ol e e i i i o ol e i e e i e e ol e i vl v e e i i i e el ok ok e v e e e e ol e

1000 80 1001 56 10560 54
102 52 1220 517 1242 516
1243 51.6 1250 51.6 1251 516
1320 52.1 1368 54 1430 56
1460 58 1490 60
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Downstream Bridge Cross Section Data
Station Elevation Data num= 14
Sta Elev Sta Elev Sta Elev Stal Elev Sta Elev

e de W R R R A e e R R

1000 80 1001 56 1050 54 1102 52 1220 517
1242 50.3 1243 453 1250 453 1251 503 1320 52
1368 54 1430 56 1460 58 1490 60

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

et e e e i e o e e o S e e e e e o o ke e e e e e e e e

1000 .055 1242 .02 1251 .065

Bank Sta: Left Right Coeff Contr. Expan.

1242 1251 6 8
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Tuckerman Av Box 5 9
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 3 - Wingwall flared 0 deg. (sides extended straight)
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 80 .015 .015 0 2 3
Number of Barrels = 2
Upstream Elevation = 45.3
Centerline Stations
Sta. Sta.
287.3 296.8
Downstream Elevation = 45.3
Centerline Stations
Sta. Sta.
1241.75 1251.25

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 825.8

INPUT
Description:
Station Elevation Data num= 14
‘Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

1000 80 1001 56 1050 54 1102 52 1220 5617
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1242 50.3 1243 453 1250 453 1251 503 1320 52
1368 54 1430 56 1460 58 1490 60

Manning's n Values num= 3
Sta nval Sta nVal Sta nVal

TR AR AN H A FHAF AR TR A AR R AR Rl ek ok

1000 .055 1242 .02 1251 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan,
1242 1251 90 90 90 6 .8

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 825.5

INPUT
Description:
Station Elevation Data num= 22
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

1000 80 1040 80 1041 56 1080 54 1165 52

1180 515 1181 80 1215 80 1216 512 12585 506
1260 446 1275 446 12765 506 1342 51.8 1354 52
1404 54 1438 55 1439 80 1470 80 1471 57

1495 58 1560 60

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

ERAARAKTRRFHATTRRAKRRH KA HRAARIERANIRAN Rk kkkdd

1000 .055 12586 .02 1276.5 .065

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1258.5 1276.5 95 95 95 6 8

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 825

INPUT
Description:
Station Elevation Data num= 16

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60 12 58 32 56 60 54 158 53
213 52 200 51 3369 502 337 439 356 439
3561 502 385 51 478 52 536 56 571 58
621 60

Manning's n Values num= 5
Sta n Val Sta nVal Sta nVal Sta nVal Sta nVal

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
290 385 153 163 153 .6 8

CULVERT

RIVER: Wells Run
REACH: Wells Run RS 824.2

INPUT

Description: Twin 9x5 Culvert Under 46th Ave

Distance from Upstream XS = 1

Deck/Roadway Width = 151

Weir Coefficient = 26

Upstream Deck/Roadway Coordinates
num= 14

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

*****Wiiii*****WW*W*wW*i**1*i****IﬁIHHHHHtttt*******ﬂt***itt****i**i****

0 60 12 58 32 56

60 54 168 83 213 92
290 51 336.2 50.2 356.1 502
385 51 478 52 536 56
571 58 621 60

Upstream Bridge Cross Section Data
Station Elevation Data num= 16
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
**ww*wwwttttii****W*Wtttt*i*it*t**i***&*****&k**w***ii****i****itt*t*ti*********
0 60 12 58 32 56 60 54 158 53
213 52 290 51 3369 502 337 439 356 439
356.1 50.2 385 51 478 52 536 56 571 58
621 60

Manning's n Values num= 5
Sta nVal Sta nval Sta nVal Sta nVal Sta nVal

e e A e e T eI e e e e T Y v e o R Al ke ol el e e e e ke e e e e b R R R R A R R AR AR R Rk R AR

0 .18 290 .07 3369 .02 35 .07 385 .18

Bank Sta: Left Right Coeff Contr. Expan.
290 385 6 .8

Downstream Deck/Roadway Coordinates
num= 15
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

e o A e e ek A A R R A A R Rk ok kR Rk kR AR A AR R AR AR AR R AR AR

1000 60 1070 56 1076 54
1190 52 1350 52 1380 51
1416 502 1430 50.2 1431 560.2
1450 50.2 1451 50.2 1540 50.2
1600 62 1639 54 1700 56

Downstream Bridge Cross Section Data
Station Elevation Data num= 15
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

e VR e R R Y e A T T R e e v e Y e W W i T T e e o ek o AR R R R I I A R R e R R ok ek
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1000 60 1070 56 1076 54 1190 52 1350 52
1380 51 1416 50 1430 49.4 1431 439 1450 43.9
1451 49.4 1540 50 1600 52 1639 54 1700 56

Manning's n Values num= 5
Sta nVal Sta nVal Sta nVal Sta nVal Sta nVal

HHNNN KA RRNNTN e e e e e e e e e e o R e e i e e e e R e R R R R AR R R R T R R R R R A

1000 .18 1380 .08 1430 .02 1451 .07 1540 .18

Bank Sta: Left Right Coeff Contr. Expan.

1430 1451 6 8
Upstream Embankment side slope = 0 horiz. to 1.0 vertical
Downstream Embankment side slope = 0 horiz. to 1.0 vertical
Maximum allowable submergence for weir fow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 5 9
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 3 - Wingwall flared 0 deg. (sides extended straight)
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 151 015 .015 0 2 .3
Number of Barrels = 2
Upstream Elevation = 43.9
Centerline Stations
Sta. Sta.
341.75 351.25
Downstream Elevation = 43.9
Centerline Stations
Sta. Sta.
1436.25 1445.75

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 824

INPUT
Description:
Station Elevation Data num= 15

Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev
1000 60 1070 56 1076 54 1190 52 1350 62
1380 51 1416 50 1430 494 1431 43.9 1450 439
1451 494 1540 50 1600 52 1639 54 1700 56

Manning's n Values num= 5
Sta nVval Sta nVal Sta nVal Sta nVal Sta nVal
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nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1430 1451 95 95 95 8 8

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 823.5

INPUT
Description:
Station Elevation Data num= 19
Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev

o o e e e W W W WA R e

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

1000 60 1018 58 1070 56 1079 54 1159 52.5
1160 80 1192 80 1193 52 1235 50 1330 &0
1472 50 1526 49.1 1535 432 1545 432 1554 492
1690 50 1763 52 1853 54 1910 56

Manning's n Values num= 6

Sta nVal Sta nval Sta nval Sta nVal Sta nVal
1000 .18 1235 08 1330 .03 1526 .02 1554 .08
1690 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1526 1554 110 170 200 3 .5
Ineffective Flow  num= 2
Stal StaR Elev Permanent
1000 1472 54 F
1690 1910 54 F

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 823

INPUT

Description:

Station Elevation Data num= 26

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 60 40 58 82 56 91 54 160 52
220 50 281 499 375 497 500 49 581 48
610 479 619 419 633 419 642 479 665 484
685 488 695 49 710 492 730 50 735 55
736 80 780 80 781 55 810 56 925 60
1210 62

Manning's n Values num= 6
Sta nVal Sta nval Sta nVal Sta nVal Sta nVal

HHHARAARFAAEAAAAA AR A A AR AR AAFERAAA AR A T bbbk d R R d ke dddhh ek dohh ARk &R &R W
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0O 18 220 .08 375 .03 610 .02 642 .03
735 .18

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
610 642 140 175 195 3 5
Ineffective Flow  num= 2
StalL StaR Elev Permanent
0 581 54 F
685 1210 54 F

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 822

INPUT

Description:

Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

0 60 8 58 105 56 144 54 205 52

305 50 435 49 508 485 590 48 710 47
720 41 721 408 744 408 750 49 756 50
765 52 777 54 794 55 815 66 845 567
910 58 916 60 975 62 1060 62.3 1095 623
1225 623 1256 62 1290 60

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

e AR W R T e e e e e e e e R R R A A A

0 .11 710 .02 750 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
710 750 65 65 65 .6 .8
Ineffective Flow  num= 1
StalL StaR Elev Permanent
0 710 54 F

CULVERT

RIVER: Wells Run
REACH: Wells Run RS: 821.5

INPUT
Description:
Distance from Upstream XS = 27
Deck/Roadway Width = 20
Weir Coefficient = 26
Upstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

ERAHEREEAENAAN A AN ATRAANAAEARENNATRAAARTRRAAAAH

0 55 900 55
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Upstream Bridge Cross Section Data
Station Elevation Data num= 28
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0O 60 80 58 105 56 144 54 205 52
305 50 435 49 508 485 590 48 710 47
720 41 721 408 744 408 750 49 756 50
765 52 777 54 794 55 815 56 845 56.7
910 58 916 60 975 62 1060 623 1095 62.3
1225 623 1256 62 1290 60

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

e e e e o R o o o e o o e e oo o o o o e e R

0 11 710 .02 750 .0585

Bank Sta: Left Right Coeff Contr. Expan.
710 750 .6 8
Ineffective Flow  num= 1
StaL StaR Elev Permanent
0 710 54 F

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

B e s e aas SR LR L AR S st R e e e R e E

1740 55 1889 55

Downstream Bridge Cross Section Data
Station Elevation Data num= 17

Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev
1000 60 1042 56 1200 54 1353 52 1638 50
1639 80 1748 80 1749 49 1779 483 1781 403
1804 403 1806 483 1830 50 1858 52 1878 54
1889 545 1890 80

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

e R e ok e W W ke e e ke ok ke A e e ko

1000 11 1779 .02 1806 .055

Bank Sta: Left Right Coeff Contr. Expan.
1779 1806 8 .8
Ineffective Flow  num= 2
StaL StaR Elev Permanent
1000 1748 54 F
1890 1890 54 F

Upstream Embankment side slope = 2 horiz. to 1.0 vertical
Downstream Embankment side slope = 2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested
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Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 55 11
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
0 65 .015 015 0 5 1
Number of Barrels = 2
Upstream Elevation = 40.8
Centerline Stations
Sta. Sta.
726 738
Downstream Elevation = 40.3
Centerline Stations
Sta. Sta.
1787 1799

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 821

INPUT

Description:

Station Elevation Data num= 17

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 60 1042 56 1200 54 13563 52 1638 50
1639 80 1748 80 1749 49 1779 483 1781 403
1804 40.3 1806 483 1830 50 1858 52 1878 54
1889 545 1890 80

Manning's n Values nums= 3
Sta nVvVal Sta nVal Sta nVal

e W e o o ol e A e e A o R R e e

1000 11 1779 .02 1806 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1779 1806 80 75 70 6 .8
Ineffective Flow  num= 2
StaL StaR Elev Permanent
1000 1748 54 F
1890 1890 54 F

CROSS SECTION
RIVER: Wells Run
REACH: Welis Run RS: 820

INPUT
Description:
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Station Elevation Data num= 26
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
1000 58 1012 56 1030 555 1031 80 1158 80
1159 537 1242 535 1243 80 1404 80 1405 51.5
1450 50 1624 49 1625 80 1732 80 1733 485
1780 47.8 1781 39.8 1802 39.8 1803 47.8 1812 48
1840 50 1868 52 1874 525 1875 80 1945 80
1946 58

Manning's n Values num= 3
Sta nVal Sta nVval Sta nVal

WRKTRHETRAA A K FRRAAERRARAAAAAARRENNAAR AR AR AR R h bR

1000 .11 1780 .02 1812 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1780 1812 65 65 65 3 5
Ineffective Flow  num= 2
Stal StaR Elev Permanent
4000 1732 54 F
1875 1946 54 F

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 819

INPUT

Description:

Station Elevation Data num= 25
Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev

0 571 20 56 148 54 300 527 380 52

483 50 568 49 643 48 668 48 718 48.2
761 48 793 479 813 485 818 48 823 394
844 394 845 47 874 48 898 50 918 52
048 54 983 56 1098 57 1213 58 1328 59

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

e e e e R ok okl o o e o e e e e e e e e R e e e e e ol e ol o

0 11 818 .02 845 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
818 845 172 172 172 6 .8

CULVERT

RIVER: Wells Run
REACH: Wells Run RS: 818.9

INPUT
Description: Twin 10'x5' box culvert under railroad
Distance from Upstream XS = 1
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Deck/Roadway Width = 170
Weir Coefficient = 26
Upstream Deck/Roadway Coordinates
num= 29

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

e e e e e e e e e e e e T e e e e e e e e e e A o e e ke ok ok

0 575 20 57.5 148 57.5
300 57.5 380 57.5 463 575
568 567.5 643 574 668 57.4
718 574 761 571 793 56.9
813 56.7 818 56.6 823 56.5

823.1 56.5 833 56.5 833.1 56.5
834 566 844 566 844.1 56.6
845 566 874 56.8 898 56.9
918 572 948 57.3 983 57.3
1098 5675 1213 58

Upstream Bridge Cross Section Data

Station Elevation Data num= 25
Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev

0 571 20 56 148 54 300 527 380 52

463 50 568 49 643 48 668 48 718 482
761 48 793 479 813 485 818 48 823 394
844 394 845 47 874 48 898 50 918 52
948 54 983 56 1098 57 1213 58 1328 &9

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

AR T e T T e e e e e e e e e o e e ke e e e e e e e e o A R e

0 .11 818 .02 845 .055

Bank Sta: Left Right Coeff Contr. Expan.
818 845 6 .8

Downstream Deck/Roadway Coordinates
num= 29
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

ﬁﬁt**tttt**iﬁ************************t****t****k******Q***i******i**t***

0 5675 20 575 148 57.5
300 57.5 380 67.5 463 57.5
568 57.5 643 57.4 668 57.4
718 574 761 57.1 793 569
813 56.7 818 56.6 823 56.5

823.1 56.5 833 56.5 833.1 56.5
834 86.6 844 566 8441 56.6
845 56.6 874 56.8 898 56.9
918 57.2 948 57.3 983 57.3
1098 57.5 1213 58

Downstream Bridge Cross Section Data
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 52 18 513 29 512 42 51 90 50
200 49 293 48 315 47.3 330 47 342 468
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370 465 410 458 430 457 455 456 500 44.2
504 382 513 382 525 382 530 399 540 44
585 45 621 46 690 482

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

e e g e e e e e e A A e e R R e el e e e e ke e o ey

0 11 500 .02 540 .055

Bank Sta: Left Right Coeff Contr. Expan.

500 540 6 .8
Upstream Embankment side slope = 2 horiz. to 1.0 vertical
Downstream Embankment side slope = 2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Culverts = 1

Culvert Name Shape Rise Span
RailRoad Box 5 10
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
1 170 016 .015 0 5 3
Number of Barrels = 2
Upstream Elevation = 39.4
Centerline Stations
Sta. Sta.
828 839
Downstream Elevation = 38.2
Centerline Stations
Sta. Sta.
509 520

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 817

INPUT
Description:
Station Elevation Data num= 23
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 52 18 513 29 512 42 51 90 50
200 49 293 48 315 473 330 47 342 468
370 465 410 458 430 457 455 456 500 442
504 382 513 382 525 382 530 399 540 44
585 45 621 46 690 48.2
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Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

AR T A e e e e o e e e e e e o o o o e e ke e e e A e R A ok

0 .11 500 .02 540 .0%5

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
500 540 120 100 80 6 8

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 816.5

INPUT
Description:
Station Elevation Data num= 12

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 50 130 48 320 46 417 43.7 426 37.7
434 377 443 437 454 44 532 457 533 70
879 70 880 48.1

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

HHAFTHNNNRHARRAR A AR N A HRRRTRRARRRRTR R Ah A Ak hdd

0 11 417 02 443 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
417 443 95 80 60 B 5

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 816.3

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta FElev Sta Elev Sta Elev Sta Elev
1000 46 1060 44 1177 432 1186 372 1194 372
1203 43.2 1212 44 1282 46 1329 475 1330 70
1360 70 1361 485 1412 50

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal
e e e e e e e e o o ol ol o oo e e o e o ol o R e e o i o R R e i e e e e

1000 11 1177 .02 1203 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1177 1203 130 M0 70 5 8

CROSS SECTION
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RIVER: Wells Run
REACH: Wells Run RS: 816

INPUT
Description:
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

e e e e e

kAR E N AR AA AT AR h b dd ke ddddhddddd A AR RN RNA AR TR AR AR AR aaas

47.119 46179.693 449231604 44259557 42.6259.636 42.6
268.342 36.6272.335 36.6272.415 36.6273.053 36.6273.133 36.6
277127 36.6285.832 426285911 426295495 44 353.796 46
423277 48479181 50

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

AR A AR AR RN AR RA AR RAR AR RN AAAERARR A A INRRAhddhn

47119 11259557 .02 285.911 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
259.557 285.911 52 52 b2 6 8
Skew Angle = 37

BRIDGE

RIVER: Wells Run
REACH: Wells Run RS: 815.9

INPUT
Description:
Distance from Upstream XS = 1
Deck/Roadway Width = 50
Weir Coefficient = 26
Bridge Deck/Roadway Skew = 37
Bridge Pier Skew = 37
Upstream Deck/Roadway Coordinates

num= 16

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
**i*k*kf**********************ti*ﬁt*****t*ttt*****ii*itti***tiiiiiii****
179.693 44.9 44231604 449 426259557 449 426
250636 44.9 436268342 449 436272335 449 436
272415 449 36.6273.053 449 36.6273.133 449 436
277127 449 436285832 449 436285911 449 426
295495 45 44353796 46.2 46423277 48 48
479181 50 50

Upstream Bridge Cross Section Data
Station Elevation Data num= 17
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
47119 46 179.693 44.9231.604 44259557 426259636 42.6
268.342 36.6272.335 36.6272.415 36.6273.053 36.6273.133 366
277.127 36.6285.832 42.6285.911 426295495 44353.796 46

423.277 48479.181 50
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Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

o e o e R A o AR e ek ok ok ok e ok e

47119 .11259.557 02285911 .055

Bank Sta: Left Right Coeff Contr. Expan.
259.557 285.911 6 .8
Skew Angle = 37

Downstream Deck/Roadway Coordinates

num= 17

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
171707 44.8 43.8207.645 449 428259557 449 414
2590636 449 42.4268.342 449 424272335 449 424
272415 449 354273.053 449 354273133 449 424
277127 45 424285832 45 424285911 45 414
205495 45 42305.079 45 44375359 46 46
43925 48 48499147 50 50

Downstream Bridge Cross Section Data
Station Elevation Data num= 18

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
131.775 46 171.707 43.8207.645 42.8259.557 414259636 41.1
268.342 35.4272.335 354272415 354273.053 354273133 354
277.127 35.4285832 414285911 414295495 42305079 44
375.359 46 43925 48499.147 50

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal

hd A AR AR R R AR R A F AR R RAEERRAT NN H AT TR AR AR R H AR

131.775 .11 259.557 .02285.911 055

Bank Sta: Left Right Coeff Contr. Expan.
259.5657 285.911 6 8
Skew Angle = 37

Upstream Embankment side slope = 2 horiz. to 1.0 vertical
Downstream Embankment side slope = 2 horiz. to 1.0 vertical
Maximum allowable submergence for weir flow = .98

Elevation at which weir flow begins =

Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad Crested

Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
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Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 814

INPUT
Description:
Station Elevation Data num= 18

Sta FElev Sta Elev Sta Elev Sta Elev Sta Elev
131.775 46 171.707 43.8207.645 42.8259.557 41.4259.636 41.1
268.342 35.4272.335 354272415 35.4273.053 354273133 354
277.127 35.4285.832 414285911 414295495 42305079 44
375.359 46 439.25 48499.147 50

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal

A e AR T AR R e o R R e ol e e e A e e e e o o i

131.775 11259557 .02 285.911 .0585

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
259.557 285.911 40 55 80 6 8
Skew Angle = 37

CROSS SECTION

RIVER: Wells Run
REACH: Wells Run RS: 813.5

INPUT
Description:
Station Elevation Data num= 13

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 48 120 43 134 42 137 41 146 35
154 35 163 41 212 42 244 44 260 46
295 48 323 50 340 52

Manning's n Values nums= 3
Sta nVal Sta nVal Sta nVal
e e o o o o e e o e e o o oo ol ol ol o ool e o o e e o e e e o e o o ko

0 11 137 02 163 .055

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
137 163 130 150 170 3 5

CROSS SECTION
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RIVER: Wells Run

REACH: Wells Run RS: 813

INPUT

Description:

Station Elevation Data num= 27
Sta Elev Sta Elev Sta Elev Sta Elev Sta_ Elev
0 47 60 472 125 478 180 48 230 48
280 48 291 49 311 443 330 442 355 443
380 44 395 43.8 410 438 430 43.8 470 4338
518 437 582 42 592 341 600 341 609 42
610 44 625 50 632 52 636 54 640 56
642 58 650 60

Manning's n Values nums= 3
Sta nVal Sta nVal Sta n\Val
0O .18 582 .02 610 .08

Bank Sta: Left Right
582 610

Lengths: Left Channel Right

Coeff Contr. Expan.
120 140 160 A 3

*************I’W'H'l'ﬁ'li'n’ﬁ’****1\‘*\l‘*l‘\l‘\l‘\l‘I‘HtFt***iil‘l‘l‘““ﬂ‘ﬁﬁﬁi*F***#********************

SUMMARY OF MANNING'S N VALUES

River:Wells Run

e e T AR e R e e el o e e o o e e e e ol ol ol o o o o o e e o i o e o R o ol e o R e e e R R R RO e e o o e e il il ol iR R

* Reach * RiverSta. * n1 *n2 *n3 *n4d *ns *n6 * n7 ~
*Wells Run * 834.2 * .08 .04 .08 * * * =
*Wells Run * 834 * .08 .04 08 * * . N
*Wells Run * 833.3 *Culvert * * * * = * *

*Wells Run * 833.2 * .08 .04 08" ¥ * * *
*Wells Run * 8320 * 18 .07+ .03* .04 03 07 18"
*Wells Run * 8315 * 18 07 .03* .015* .03~ .07 18*
*Wells Run * 831 * 18 .07 .03* 015 .03 .07 18*
*Wells Run * 8305 *  48* .07+ .03* .015* .03+ 07" 18"
“Wells Run * 830 * .06 .02 06" b * * *
*Wells Run * 829 *Culvert * = * * * = *

*Wells Run * 828 * 06* 02 06" * ¥ B *
*Wells Run * 827.7 * 05 02r 1M * * * *
*Wells Run * 827 * .05 .02 011 * * * *
*Wells Run * 826.5 * 08 02" A * * * *
“Wells Run *  826.1 * 08" 02" A * * * *
*Wells Run * 826 *Culvert * * * * & = "'

*Wells Run * 825.8 * 055 .02* .065" = * * *
*Wells Run * 825.5 * .055% .02* 065" = * * *
*Wells Run * 825 * 18 07 .02 .07* 18" * i
*Wells Run * 824.2 *Culvert * * * * = N *

*Wells Run * 824 * 18 08 .02* .07* 18" * *
*Wells Run * 823.5 * 18 .08+ .03* .02 .08~ 18" *
*Wells Run * 823 * 18 .08 03 .02 03 18" *
*Wells Run * 822 MMt .02 055" ¥ * * *

G Page 29



WellsRun.rep

*Wells Run * 8215 *Culvert * * * =

*Wells Run * 821 * 11 02F 055 * * * *
*Wells Run * 820 LA 02* .055" * * 4 o
*Wells Run * 819 * 1M .02* 055" * * * *
*Wells Run * 818.9 *Culvert * * ¥ & * * *
*Wells Run * 817 * 1M 02  .055" * * * *
*Wells Run * 816.5 * o 1M* 02" .055* * * * "
*Wells Run * 816.3 * 1M 02 055" * * * *
*“Wells Run * 816 * MM* 02" .055” = * * *
*Wells Run * 815.9 *Bridge * * * * * * *
*Wells Run * 814 * . 1M* .02 .065" * * * *
*Wells Run * 813.5 * MM* 02 .055* * * * *
*Wells Run * 813 * 18*  .02* 08* * 5 * *

-------------------

SUMMARY OF REACH LENGTHS

River; Wells Run

e e e R R R R R T e e A A R e A el e e e e e ok o ke

R R b T e s e e L AR B bt

*Wells Run ¥ 834.2 * 90 907 90*

*Wells Run * 834 * 37* 37 37"
*Wells Run * 833.3 *Culvert * * *
*Wells Run * 8332 * 1™ 1* 1*
*Wells Run * 832.0 * 40" 40" 40*
*Wells Run * 8315 *110* 110 110"
*Wells Run * 831 * 115 115 115
*Wells Run * 8305 * 75* 110 140"
*Wells Run * 830 * 70" 70* 70"
*Wells Run * 829 *Culvert * * *
*Wells Run * 828 * 80" 80" 80"
*Wells Run * 827.7 * 260 250* 250"
*Wells Run v 827 * 100" 80" 60"
*Wells Run * 826.5 * 130 110~ 80*
*Wells Run * 826.1 * 72" 82* 102
*Wells Run * 826 *Culvert * * *
*Wells Run * 825.8 * 90* 90~ 90*
*Welis Run * 8255 * 95* 95* 95~
*Wells Run * 825 *  183* 153* 1563*
*Wells Run ¥ 824.2 *Culvert * * =
*Wells Run * 824 * 95" 95 95
*Wells Run * 8235 * 110 170* 200"
*Wells Run * 823 * 140 175 195"
*Wells Run 822 * 65* 65" 65"
*Wells Run ¥ 8215 *Culvert * *
*Wells Run * 821 * 80" 75* 70"
*Wells Run * 820 * 65" 65" B85*
*Wells Run * 819 72 172 172
*Wells Run * 818.9 *Culvert * * *
*Wells Run * 817 * 120"  100* 80~
*Wells Run * 816.5 * 95* 80~ 60"
*Wells Run * 816.3 * 130" 110* 70*
*Wells Run * 816 * 52* 52* 52*
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*Wells Run * 8159 *Bridge * *

*“Wells Run  * 814 * 40 55 80"
*WellsRun * 8135 * 130* 150" 170"
*Wells Run  * 813 * 120" 140* 160"

S e i e o e e o o e e o ok o e s e e R e T R Ak e R

L a b AL dokh KRR e R AR e e R R e e e o e R e e e v v e e e e e e e ol

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River;: Wells Run

sl e e e R e e i e s e ol ok A ok e o ke e e e e e ek ke

* Reach * River Sta. ‘I"IContr. * Expan. *

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

*Wells Run * 8342 * A 3"
*Wells Run * 834 ~ A RCh
*“Wells Run * 833.3 *Culvert * *
*Welis Run * 8332 * A .3*
*Wells Run * 8320 * 3" 5*
“Wells Run * 8315 * A 3"
*Wells Run * 831 ¢ Rl oM
*Wells Run * 8305 * il 5*
*Wells Run * 830 * 3 S
*Wells Run * 829 *Culvert * *
*Wells Run * 828 * 3* 5
*Wells Run * 8277 * B 5*
*Wells Run * 827 * A* 3
*Wells Run * 8265 * 6" .8*
*Wells Run * 826.1 * 6" 8
*Wells Run * 826 *Culvert * *
*Wells Run * 8258 * 6 8
*Wells Run * 8255 * B* 8"
*Wells Run * 825 -~ 6" 8
*Wells Run * 824.2 *Culvert * *
*Wells Run * 824 ¢ 6* 8%
*Wells Run * 8235 * 3 5*
*Wells Run * 823 * K ot
*Wells Run * 822 * 6* 8*
*Wells Run * 821.5 *Culvert * *
*Wells Run * 821 .6* 8"
*Wells Run * 820 ¢ Kh 5
*Wells Run * 819 * 6* 8"
*Wells Run * 818.9 *Culvert * *
*Wells Run * 817 B6* .B*
*Wells Run * 8165 * 3 5*
*Wells Run * 816.3 * 5* .8*
*Wells Run * 816 ¥ .6 8*
*Wells Run * 815.9 *Bridge * "
*Wells Run 814 * B* 8"
*Wells Run * 8135 * 3 o

*Wells Run * 813 * A .3

TARRIRRANRRAATRARARIANN KRR ANRFFRTNR KR RR R R R Aok ek hkw ok

et ke e e e e e ook e ok ok o e e ek e ek R R R R R R R R R R AR R R AR R R AR AR R R AR AR AR R AR AR AR R AN
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(1993 Study TR-20 and HEC-2)
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swnanunwnuwennng0-80 L1ST OF INPUT DATA FOR TR-20 HYDROLOGY*###shikumiinuuivw

3 TR-20
TITLE
TITLE
3 STRUCT

ENDTBL
STRUCT

ENDTBL
STRUCT

‘OO OWOODDOODOGBEW OO mMm® D m

ENDTBL
STRUCT

ENDTBL
STRUCT

OO OEWOD®P®P®EDOED®E®E WO

v H
ANACOSTIA WATERSHED STUDY;%
ANACOSTIA & NORTHEAST B**NCN WATERSHED

4

10

15

19

93.5
98.0
99.2
100.5
104.3
107.9
112.5

geIFA
O ~NWO NN

-

o <

2822283
M E 3 3l s

coovormooOwm

a

~NwnmoowvWN WU

ooV T W
e e 5 = e ® ®
OOV VI OO =

-~

0.
395.
566.
769.

1382.
1834,
2610,

0.
435.
736.
842.

1408.
1749,

0.
150.
300.
596.
625.

1260.
1710.
2020.

0.
500.
800,

1606.
1888,
2915.
3867.
4060.

0.
588.
621.
936.

1430.

SUMMARY  NOPLOTS
FILENAME: NE_ULT.T20
ULTINATE LAND USE

62.
154,

(=4

«
VI~NNNO O =0 -

N o= -
o W W -
. « o e

i
a3
. b

93.
203.
232.

0.4
0.6

4.
56.

BR. 9 @
1-495
HEC-2

SECTION

926

BR. 9 @
8-W PKWY
HEC-2
SECTION
916.1

BRIER @
1-495
HEC-2

SECTION

636
e

BRIER
DITCH &
8-W PKWY

HEC-2
SECTION

615

NE. TR.3
2 R.R.
HEC-2

SECTION

a19

&



1O OO OON VOO EOON OO DOOO WO

MO N OO EEMMMN OO RO

hdwhh Ak hhwkarakng80.80 L IST OF INPUT DATA (cm"|NUED)nwtﬁttt*itiﬁttt*iitii‘

57.7 2650. 138.

ENDTBL

STRUCT rig AN, TR.2
9.8 0. 0. 8 KENIL-
17.2 627. 2.0 WORTH
17.5 655. 2.1 HEC-2
19.6 935. 6.7 SECTION
23.6 1308. 31, 415
28.9 1770. 99.

ENDTBL

XSECTN i 1.00 NE. BR.
31.7 0. 0. HEC-2
38.6 5520. 906. SECTION
40.2 6732, 1501, 200
1.3 8434, 2419.
45.0 16434, 8729.
48.8 24731, 16137.
49.5 26385, 17664.

ENDTBL

XSECTN 3 1.00 NE. TR.S
84.2 0. 0. HEC-2
88.0 200. 36. SECTION
89.1 400. 70. 509
90.7 850. 136.
91.3 1355, 187.
91.8 1745, 253,

ENDTSBL

ASECTN 5 1.00 BR. 9
85.9 0. 0. HEC-2
91.1 638. 161. SECTION
92.1 arr. 239. 920.3
9.l 1621, 506.
96.3 2470. 840.

ENDTBL

XSECTN 8 1.00 BR. ¢
58.0 0. 0. HEC-2
62.1 698. 120. SECTION
62.4 788. 135. 907.2
63.7 1548. 309.
65.0 2644, 593.
65.4 3000, 700.

ENDTBL

XSECTN 1 1.00 BRIER
73.5 0. 0. HEC-2
77.0 200. 45. SECTION
79.3 575. 146. 629.1



sk kkwwksikewasw80-80 L1ST OF INPUT DATA (CONTINUED

ENDTBL
XSECTN

ENDTBL
XSECTN

ENDTBL
XSECTN

1D OONVEEEEDDROENM O EDODDOEN OO

¢NDTBL
XSECTN

ENDTBL
XSECTN

OO PONOVODODOEDDE®N

9 ENOTBL
2 XSECTN

14

16

17

19

19

21

1.00
38.9
41.0
441
44.6
47.1
48.5

1.00
16.8
24.0
28.3
29.5
32.8
35.1
36.0

1.00
49.3
54.1
56.9
57.0
58.0
60.0
63.0

1.00
27.8
32.0
33.2
33.8
35.8

1.00
41.5

643.
1463,
2238,

0.
1407.
1641,
3652.
6783,

0.
470,
1602.
1849,
3359.
4766,

0.
3000.
7220.
8922.

16801.
25265.
28300.

0.
100,
593.
626.

1198.
1936.
3600.

0.
160,
606.

1226,
1980.

191,
447,
619,

0.
164,
190.
583.

1455,

0.
40.
27,
305.
629.
966.

300.
1161,
1442,
44619,
6626,
7400,

0.
65.
427.
Lbd,
710.
1404.
2470,

0.
48,
92.

110.
197.

0.

)t*hltiiﬁﬁiit&ittﬁﬁl&tﬂ

BRIER

HEC2
SECTION

620.1

BRIER
DITCH
HEC-2
SECTION
612.4

NE. BR.
HEC-2
SECTION
123.12

KE. TR.3
HEC-2
SECTION
835

NE. TR.3
HEC-2
SECTION
806.5

CAPT.
JOHN'S



bi*tiii'iiﬁtt*i**ttso-ao LIST OF INPUT DATA (CONT‘NUED,iiﬁiitiitﬁi*iiiiiittﬁi

ENDTBL
XSECTN

ENDTBL
XSECTN

DO OOENONCEDDPEOOON OO EO®DOOE O

9 ENDTBL
¥SECTN

NOTBL
SECTN

= Mm

ENDTBL
XSECTN

CEN OO OEOECEMN OB M® L

22

24

26

128

28

45.0
46.4
46.6
48.9
50.6
55.8
57.2

1.00

9.0
16.0
20.7
21.5
24.3
27.5
28.0

-
o

Mmoo vo

- b -
[ U N SR N
s . a e

[
B o
:

400,
908,
981.
1967.
2917,
3340.
4365,

0.
2000.
7285.
8987.

16909.
25414,
27000.

0.
3000.
7311,
9014.

16948.
25470,
26750,

0.
5000.
11030.
13035,
26376,
42902,

0.
480,
627,
655.
935.

1308.
1770.

6000.

52.
86.
91.
166,
261,
603.
701.

0.
400.
1107.
1367.
2239.
32“'
3450.

0.
440,
1249,
1626.
3317,
5194,
5480.

0.
800.
1786.
2121,
4603,
7332.

75.
310.
3n.

1579.
3010,
6897,

0.
1250,

BRANCH
HEC-2
SECTION
860.1

NE. BR.
HEC-2
SECTION
110

NE. BR.
HEC-2
SECTION
80

ANNCSTIA
HEC-2
SECTION
9080

AN, TR.2
HEC-2
SECTION
400.1

ANNCSTIA
HEC-2
SECTION



veakaawar A Rka s #8080 LIST OF INPUT DATA (CONTINUED)NH*wmadwhumbikisiuant

8 4,0 11059, 1726. 4560
8 6.7 13064. 1884,
8 10.9 26173, 4£682.
8 16.2 42693, 8560.
9 ENDTBL
2 XSECTN 30 1.00 AN. TR.1
8 0.0 0. 0.
8 31 200. 610, HEC-2
8 4.7 734. 709, SECTION
8 5.7 1071. 896, 102.1
8 1.4 2034, 2171,
8 16.6 3165. 3504.
9 ENDTBL
6REACH 3 1 4 % 3200. INDIAN
6 RUNOFF 1 1 2 0.260 86. 0.399 NE. BR.
6 ADDHYD 4 1 126 NE. BR.
6 RUNOFF 1 2 1 0.525 80. 0.466 NE. TR.S
6REACH 3 3 1 2 5900. NE. TR.5
6 RUNOFF 1 3 3 0,543 Bs. 0.354 NE. TR.S
6 ADDHYD 4 3 231 NE. TR.5
6 ADDHYD 4 103 165 NE. BR.
6 RUNOFF 1 4 1 0.772 88. 0.531 BR. 9
6 RESVOR 2 41 2 93.5 BR. 9
GREACH 3 5 2 1 2400, BR. ¢
6 RUNOFF 1 5 2 0.601 78. 0.440 BR, 9
6ADDRYD 4 S5 123 BR. 9
RUNOFF 1 6 2 0.413 70. 0.458 BR. 9
ADDHYD 4 6 21 BR. ¢
6 RESVOR 2 61 3 7.z BR. ¢
6 RUNOFF t 7 2 0.672 70. 0.592 BR. 9A
6 ADDHYD & 107 21 BR. 9A
GREACH 3 8 1 3 8800, BR. 9
6 RUNOFF 1 8 2 0.861 69. 0.608 BR. 9
6ADOHYD 4 8 321 BR. 9
6 RUNOFF 1 9 2 0.457 69. 0.578 BR. 9C
6 ADDHYD &4 109 123 BR. 9
6 ADDHYD 4 101 3 56 NE. BR.
6 RUNOFF 1 10 1 0.690 82. 0.452 BRIER
6 RESVOR 2 101 2 85.5 BRIER
6 REACH 3 M 1 5000, BRIER
6 RUNOFF 1 11 2 0.499 80. 0.438 BRIER
6 ADDHYD 4 11 123 BRIER
6 RUNOFF 1 12 2 0.892 B4. 0.458 BRIER 2
6 ADDHYD 4 112 3 21 BRIER
6 RUNOFF 1 13 2 0.421 83. 0.286 BRIER 1
6 ADDHYD 4 113 123 BRIER



viaaRwERE kR RERARE80-80 LIST OF INPUT DATA (CONTINUED

o REACH 3
6 RUNOFF 1
6 ADDRYD 4
6 RUNOFF 1
6 ADDHYD &
6 RESVOR 2
6 REACH 3
RUNOFF 1
ADDHYD 4
ADDHYD 4
REACH 3
RUNOFF 1
ADDHYD 4
RUNOFF 1
REACH 3
RUNOFF 1
ADDHYD &
RESVOR 2
REACK 3
ADDHYD &
RUNOFF 1
REACH 3
RUNOFF 1
ADDHYD 4
ADDHYD 4
REACH 3
RUNOFF 1
ADDHYD 4
RUNOFF 1
ADDHYD 4
REACH 3
RUNOFF 1
ADDHYD &
RUNOFF 1
ADDHYD 4
ADDHYD 4
REACH 3
RUNOFF 1
ADDHYD 4
RUNOFF 1
RESVOR 2
REACH 3
6 ADDHYD 4
6 REACH 3
6 RUNOFF 1
6 ADDHYD 4

[- S NI NI N N N NI, N N S s - N O O R N

[ S T T - - O - T~

14
14
14
15
115
15
16
16
16
116
17
17
17
18
19
19
19
19
119
119
20
21
21
21
121
22
22
22
23
123
24
24
24
25
26
26
26
26
26
27
27
128
28
28
28
28

3

1

2

32

N -

-

VIN = N

o W

2
63

2

3

3
2
1

2

32

(7] -
~

Wl

3

2

2

2

1
2
3
2
1
rd
1
2
3
2
1
2
5
1
2
3
1
2
3
6
1
3
2
1
2
1
2
3
2
1
2
3
1
2
3
1
3
2
1
2
3
2
3
2
1
5

3700.
0.601

0.610

45.1
4500,
0.399

4800.
0.597

0.736
3700.
0.467

39.4
3000.

0.749

5700.
0.699

2900,

0.362

0.614

5400.
0.754

0.661
4000.
0.715
0.775

9.8
1200.

5500.
0.476

80.

81.

s,

8s.

83.

81.

80.

87.

82.

87.

81.

0.311

0.369

0.375

0.379

0.308

0.284

0.467

0.470

0.354

0.443

0.518

0.426

0.611

0.391

0.571

’#iﬂ"ii*iiiitﬁitliiit*

BRIER
BRIER
BRIER
BRIER 3
BRIER
BRIER
BRIER
BRIER
BRIER
NE. BR.
NE. BR.
NE. BR.
NE. B8R.
NE. TR.3
NE. TR.3
NE. TR.3
NE. TR.3
NE. TR.3
NE. TR.3
NE. BR.
NE. TR.2
NE. TR.2
NE. TR.2
ME. TR.2
NE. BR.
NE. BR.
NE. BR.
NE. BR.
NE. TR.1
NE. BR,
NE. BR.
NE. BR.
NE. BR.
NE. TR.6
NE. BR.
NW. BR,
ANNCSTIA
ANNCSTIA
ANNCSTIA
AN. TR.2
AN. TR.2
AN, TR.2
ANNCSTIA
ANNCSTIA
ANNCSTIA
ANNCSTIA



6 RUNOFF 1
6 REACH 3
6 RUNOFF 1
6 ADDHYD &
6 ADDHYD 4

7 READHD 8
7 READHO 9

O OO O mODmOnOOMmOo o

O OO EEODEONO OO PO

ﬁi*i*i'tﬁ*iﬁ*iittﬁtso.so LlsT OF INPUT DATA (CONTlNUED)i'tﬁ*itiii"'ti.ﬂi..ii

ENDATA

29
30
30
30
99

1
1 3
2
321
152

4
0000
.00
.00
.00
.00
.00
.00
.01
13
.60
1.67
3.44
5.85
8.68
11.68
14.81
18.09
21.42
24.65
28.12
32.23
36.76
41.62
47.70
56.84
68.92
84.59
105.19
132.28
171.17
235.54
337.28
537.59
2117.85
3760.93
3928.91
4217.20
4872.55
5846.47

0.917
5000.+/

0.572

0750
.00

.00

.00

.00

.00

.00

.02

.19

.76
1.97
3.88
6.39
9.27
12.30
15.45
18.76
22.08
25.29
28.89
33.11
37.69
42.68
49.23
59.06
71.63
88.28
110.16
138.73
181.46
252.65
363.25
661.37
2755.30
3791.23
3972.45
4311.97
5052,93
6042.22

8s.

84.

61.4710
.00
.00
.00
.00
.00
.00
.04
.26
.95
2,29
4.34
6.95
9.87
12.91
16.10
19.43
22.73
25.96
29.70
34,01
38.65
43.80
50.91
61.38
74.53
92.11
115.36
145.72
192.98
271.24
392.09
840.24
J265.67
3822.72
4020.57
4425.19
5244.77
6232.61

0.363

0.428

.0000
.00

.00

.00

.00

.00

.00

06

.35
1.16
2.65
4.82
7.51
10.47
13.54
16.76
20.10
23.37
26.65
30.52
34N
39.62
45.00
52.75
63.81
77.66
96.14
120.73
153.34
205.86
291.36
426.60
1195.21
3561.10
3854.22
4074 .92
4557.16
5444.79
6416.35

AN, TR.1
AN. TR.1
AN. TR.1
AN. TR.1
ANNCSTIA

INDIAN
CREEK &

.00 PAINT

.00 BRANCH

.00 2-YR
«OQULTIMATE

.00 HYDRO-

<00 GRAPH
.09 7
47 8
1.40 9
3.03 10
5.32 11
8.09 12
11.07 13
14.47 14
17.62 15
20.76 16
24.01 17
27.37 18
31.37 19
35.83 20
40.61 2
46.29 22
54.73 23
66.31 24
81.03 25
100.50 26
126,33 27
161.80 28
220.01 29
313.39 30
466.81 3
1536.02 32
3702.55 33
3890.31 34
4139.24 35
4706.64 36
5646.55 37
6592.24 38



9 XEG 03-11-93  14:40
REV PC 09/83(.1)

ANACOSTIA WATERSHED STUDY
ANACOSTIA & NORTHEAST BRANCH WATERSHED

FILENAME: NE_ULT.T20 Jos 1
ULTIMATE LAND USE

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS [N THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME  ===--r=-seosmmsssossesocss RUNOFF
()] OPERAT ION AREA ¥ COND INCREM BEGIN  AMOUNT DURATION AMOUNT
(sa MI) (HR)  (HR) (I (HR) (1N
ALTERNATE 0 STORM 10
XSECTION 8 RUNOFF .86 2 2 .08 .0 5.20 24.00 2.01
XSECTION 6 ADDHYD 3.32 2 2 .08 .0 5,20  24.00 2.55
XSECTION 9 RUNOFF 46 2 2 .08 .0 5.20  24.00 2.01
XSECTION 109 ADDKYD 3.78 2 2 .08 .0 5,20 24,00 2.49
XSECTION 101 ADDHYD 66.57 2 2 .08 .0 5,20 24.00 2.58
XSECTION 10 RUNOFF .69 2 2 .08 .0 5.20 24,00 .15
STRUCTURE 10 RESVOR .69 2 2 .08 .0 5,20  24.00 .15
XSECTION 11 REACH .69 2 2 .08 .0 5,20 24,00 N
XSECTION 11 RUNOFF .50 2 2 .08 .0 5.20  24.00 .96
XSECTION 11 ADDHYD 1.19 2 2 .08 .0 5.20 24.00 3.05
“ -CTION 12 RUNOFF .89 2 2 .08 .0 5,20  24.00 3.35
.CTION 112 ADDHYD 2.08 2 2 .08 0 5.20  24.00 3.18
SECTION 13 RUNOFF .42 2 2 .08 .0 5.20 24.00 3.26
XSECTION 113 ADDHKYD 2.50 2 2 .08 .0 5.20  24.00 3.19
XSECTION 14 REACH 2.50 2 2 .08 .0 5,20 24,00 3.18
XSECTION 14 RUNOFF .60 2 2 .08 .0 5,20  24.00 2.97
XSECTION 14 ADDHYD 3.10 2 2 .08 .0 5.20 24.00 3.16
XSECTION 15 RUNOFF .61 2 2 .08 .0 5.20  24.00 3.06
XSECTION 115 ADDHYD 3N 2 2 .08 Q 5.20 24.00 3.13
STRUCTURE 15 RESVOR 3.7 2 2 .08 0 5.20 24.00 3.12
XSECTION 16 REACH 3.7 2 2 .08 .0 5.20 24.00 3.1
XSECYION 16 RUNOFF 40 2 2 .08 .0 5.20 24.00 2.88
XSECTION 16 ADDHYD 4.11 2 2 .08 .0 5.20 24.00 3.08
XSECTION 116 ADDHYD 70.69 2 2 .08 .0 5,20 24.00 2.61
XSECTION 17 REACH 70.69 2 2 .08 .0 5.20  24.00 2.58
XSECTION 17 RUNOFF .60 2 2 .08 .0 5.20  24.00 3,45
XSECTION 17 ADDHYD 71.28 2 2 .08 .0 5,20 24.00 2.58
XSECTION 18 RUNOFF T 2 2 .08 .0 5.20  24.00 3.45
XSECTION 19 REACH T4 2 2 .08 .0 5,20 24,00 3.39
XSECTION 19 RUNOFF &7 2 2 .08 0 5.20 24.00 3.26
XSECTION 19 ADDHYD 1.20 2 2 .08 .0 5.20 24.00 3.34
STRUCTURE 19 RESVOR 1.20 2 2 .08 .0 5.20 24.00 3.3
XSECTION 119 REACH 1.20 2 2 .08 .0 5.20 24.00 3.33
XSECTION 119 ADDHYD 72.49 2 2 .08 .0 5.20  24.00 2.60
veeCTION 20 RUNOFF .75 2 2 .08 .0 5,20 24,00 3.06
SECTION 21 REACH .75 2 2 .08 .0 5.20 24.00 3.05

SUMMARY
PAGE 1!
PEAK DISCHARGE

ELEVATION  TIME RATE RATE
(FT) (HR) (CF$) (CSM)
was 12.27 826.22 959.6
63.99 12.46 1794.34 540.6
vas 12.25 450.39 985.5
.. 12.38 2179.05 5771
16.28 15955.58 239.7
.- 12.16 1259.61 1825.5
92.88 12.35 893.03 1294.3
80.07 12.84 627.12 908.9
"5 12.16 877.72 1758.9
81.72 12.18 1057.69 889.6
s 12.16 1710.46 1917.6
.-~ 12.17 2766.76 1329.5
.- 12.07 987.89 2346.5
se® 12.13 3619.99 1446.8
65.49 12.30 3065.71 1225.3
L 12.08 1252.7 2084.4
67.07 12.23 3813.49 1229.0
=a 12.12 1208.65 1981.4
.- 12.18 4913.34 1323.3
60.99 12.54 2950,19 794.6
46.16 12.84 2791.28 751.8
.- 12.12 743.83 1864.2
46.36 12.81 2909.84 707.6
one 16.26 16268.68 230.2
32.51 16.65 16099.27 227.8
s 12.11 1286.71 2155.3
32.52 16.64 16142,04 226.4
- 12.08 1775.04 2611.7
57.22 12.74 753.70 1024.0
12.07 1107.67 2371.9
58.04 12.07 1213.47 1008.7
4B.77 12.19 951.15 790.6
33.53 12.28 950.18 769.8
73.63 16.64 16240.52 224.0
12.17 1304.08 1741.1
47,15 12.29 1218.57 1626.9

A



N XEQ 03-11-93 14:40 ANACOSTIA WATERSHED STUDY FILENAME: NE_ULT.T20 JOB 1 SUMMARY
REV PC 09/83(.1) ANACOSTIA & NORTHEAST BRANCH WATERSHED ULTIMATE LAND USE PAGE 1.

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.)

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME  ==r-re---srssssssommosmesnss RUNOFF  s-=ssmsssssrmssmsomssmeosonmsmosssessns
10 OPERATION AREA L COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION  TIME RATE RATE
(sa M) (HR)  (HR) (IN) (HR) (IN) (FT) (HR) (CFS) {CSM)

ALTERNATE 0 STORM _ 99

XSECTION 116 ADDHYD 70.69 2 2 .08 .0 7.40 24.00 4.27 s 16.40 24899.93 352.3
XSECTION 17 REACH 70.69 2 2 .08 .0 7.40 24.00 4.20 34.94 16.79 24658.35 348.8
XSECTION 17 RUNOFF .60 2 2 .08 .0 7.40 24.00 5.48 SIS 12.14 2012.14 3370.4
XSECTION 17 ADDHYD 71.28 2 2 .08 .0 7.40 26.00 4,21 34.95 16.78 24717.63 346.7
XSECTION 18 RUNOFF T 2 2 .08 N 7,40 24.00 5.49 2ve 12.08 2758.51 3748.0
XSECTION 19 REACH . Th 2 2 .08 .0 7.40 24.00 5.0 58.43 12.63 1357.14 1843.9
XSECTION 19 RUNOFF A7 2 2 .08 .0 7.40 24.00 5.26 v 12.07 1750.30 3748.0
XSECTION 19 ADDHYD 1.20 2 2 .08 .0 7.40 24.00 5.35 60.13 12.08 2008.31 1669.4
STRUCTURE 19 RESVOR 1.20 2 2 .08 .0 7.40 24.00 5.36 52.30 12.93 1262.72 1049.6
XSECTION 119 REACH 1.20 2 2 .08 0 7.40 24.00 5.34 33.90 13.01 1262.72 1049.6
“""CTION 119 ADDHYD 72.49 2 2 .08 .0 7.40 24.00 4,23 96.46 16.77 24849 .01 342.8
.CTION 20 RUNOFF .75 2 2 .08 .0 7.40 24.00 5.02 ==5 12.16 2113.25 2821.4
SECTION 21 REACH .75 2 2 .08 0 7.40 24.00 5.01 48.89 12.29 1963.61 2621.6
XSECTION 21 RUNOFF .70 2 2 .08 .0 7.40 24.900 4.9 Sls[= 12.17 1924.98 2753.9
XSECTION 21 ADDHYD 1.45 2 2 .08 0 7.40 24,00 4.96 56.35 12.23 3743.15 2585.0
XSECTION 121 ADDHYD 73.93 2 2 .08 .0 7.40 24.00 4.26 oo 16.76 24997.25 338.1
XSECTION 22 REACH 73.93 p- 2 .08 .0 7.40 24.00 4.2 27.34 16.89 249863.80 337.9
XSECTION 22 RUNOFF .36 2 2 .08 .0 7.40 24.00 5.7 = 12.10 1305.39 3606.1
XSECTION 22 ADDHYD 74.30 2 2 .08 .0 7.40 24.00 4.22 27.35 16.88 25018.45 336.7
XSECTION 23 RUNOFF .61 2 2 .08 .0 7.40 24.00 5.13 Sl 12.15 1817.48 2960, 1
XSECTION 123 ADDHYD 74.91 2 2 .08 .0 7.40 24.00 4.23 s 16.88 25076.95 334.8
XSECTION 24 REACH 764.91 2 2 .08 .0 7.40 24.00 4.16 25.49 17.23 24903.50 332.4
XSECTION 24 RUNOFF .75 2 2 ,08 .0 7.40 24.00 5.7 boc 12.19 2228.21 2955.2
XSECTION 24 ADDRYD 75.66 2 2 .08 .0 7.40 24,00 4.17 25.53 17.23 24974.10 330.1
XSECTION 25 RUNOFF N-1) 2 2 .08 .0 7.40 24.00 5.59 === 12.14 2143.34 3242.6
XSECTION 26 ADDHYD 76.33 2 2 .08 .0 7.40 24.00 4.18 13.81 17.23 25035.07 328.0
XSECTION 26 ADDHYD  129.11 2 2 .08 0 7.40 24.00 4.21 18.96 18.01 42090.89 326.0
XSECTION 26 REACH 129.11 2 2 .08 0 7.40 24.00 4,18 18.92 18.25 41967.65 325.0
XSECTION 26 RUNOFF .7 2 2 .08 0 7.40 24.00 5.82 saa 12.13 2424.70 3391.2
XSECTION 26 ADDHYD  129.83 2 2 .08 N 7.40 24.00 4.19 18.94 18.25 42022.56 323.7
XSECTION 27 RUNOFF 7 2 2 .08 .0 7.40 24.00 5.36 o 12.12 2539.33 3276.6
STRUCTURE 27 RESVOR 77 2 2 .08 .0 7.40 24.00 5.37 26,11 12.37 1352.53 1745.2
XSECTION 128 REACH .77 2 2 .08 .0 7.40 26.00 5.30 13.66 13.01 1025.37 1323.1
XSECTION 28 ADDHYD  130.60 2 2 .08 .0 7.40 24.00 4.19 16.01 18.23 42093.44 32.3
““TCTION 28 REACH 130.60 2 2 .08 .0 7.40 26.00 4,12 15.94 18.57 41878.95 320.7
SECTION 2B RUNOFF .48 2 2 .08 .0 7.40 24.00 5.01 e 12.23 1182.94 2485.2

- 1
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26MAY93

15:36:58

RAER AW HRAN AR AT ARk AN AR AR R

HEC-2 WATER SURFACE PROFILES

version
AARTARAANAN TR FR AR R AANR AN IR A Rk R

T
T2
T3

ANACOSTIA WATERSHED STUDY

4.6.2;

May 1991

PRINCE GEORGE'’S COUNTY, MD
NORTHEAST TRIBUTARY 3

J1  ICHECK

J2 NPR

1.0

OF

INQ

2.0

IpLOT

NINV

PRFVS

-1.0

IDIR

XSECV

J3 VARIABLE CODES FOR SUMMARY PRINYOUT

150.0

Hne

Q
NY
NK

X3
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR
GR

0.3

STRY

XSECH

FULENAME :
EXISTING LAND USE

2-YEAR FLOOD

METRIC

FN

0.5

HVINS

ALLDC

DISCHARGES FROM ADDHYD 119 IN TR-20 RUN ( D.A. = T2.49 MI*2 )
14766

8
8
2045

122
10
32.0
24.0
16.2
16.0
26.0
20.1
2.4
20.1
28.0
22.4
32.5

6623
0.18
0.04

1195
3310

23153
0.08
0.02

1510

3338

8286
0.035
0.04

THIS RUN EXECUTED 26MAY93

NE_Y3.DAT

Q WSEL
24.08
18W CHNIM
16241 24850
1659 0.04
3491

i o ol o oo oo ol o o ol o o o oo o e o o e o e o o ok e el e el il i R el

** CROSS SECTIONS ORIENTED LEFT TO RIGHT LOOKING DOWNSTREAM **

o e e e e e et e e o e R e e WA o o e R Al e e A

STARTING WATER SURFACE ELEVATIONS ARE FROM HEC2 RUN FOR THE
NORTHEAST BRANCH,

52

1000
1510.1
1561
1625
2028
2035
2041
2043.5
2080
3337.9
3490

1510

30.0
14.2
14.2
24.0
21.4
20.1
20.9
20.4
33.0
30.4
60.0

1659

1110
1538
1609
1658.9
2033
2035.5
2041.1
2044.4
2140
3338
3491

95

28.0
14.2
14.2
24.0
20.9
20.4
20.4
20.9
32.0
32,0

95
2300
1195
1559

1609.1
1659
2033.1
2036.4
2041.6
2044.9
3300
3350

95

35.8
26.0 1330
14.2 1559.1
14.2 1610.9
26.0 1665
20.4 2033.6
20.9 2036.9
20.1 2042.5
21.4 2045
30.4 3310
32.0 3410

DISCHARGES FROM INTERMEDIATE PEAK 22A IN TR-20 RUN ( D.A. = 1.25 NI"2 )

FQ

ITRACE

2033

32.0
24.0
14.2
14.2
26.0
20.1
21.4
20.1
24,0
22.4
32.0

PAGE 1

15:36:58

0.02

1510
1560.9
1611
1890
2034.5
2037
2043
2050
3310.1
3470

I - Il



KC
X1
X3
GR
GR
GR

X1
X3
GR
GR
GR
GR
GR
GR

X1
X3
BT
BY
BT
BT
BT
BY
BY
F-ad

X1
X3
BT
87
BT
BT
BT
8T
BT
BT
BT
8r
GR
GR
GR
GR
GR
GR

26MAY93

0.04
802.6

Jo.0
31.8
30.0

803
10.0
38.3
36.0
33.7
30.6
34.0
35.8

806,2
10.0
~28

804.3
10.0
-28

38.3
36.0
3.7
30.6
3.0
35.8

15:36:58

589 1189
0.04 0.04
15 1025
0 31.0
1015 29.7
1060 31.5
28 680.0
350.0 38.3
560.0 34.0
655.0 32.0
698 32.0
810.0 34.5
905 35.8
0 0
350 38.3
425 38.4
580 34.0
645 33.8
679 32.3
698 32.3
730 32.4
833 34.5
861 35.0
948 36.0

TAYLOR ROAD
28 680.0
350 38.3
425 38.4
580 34.0
645 33.8
679 32.3
698 32.3
730 32.4
a33 34.5
861 35.0
948 36.0
350.0 38.3
560.0 34.0
655.0 32.0
698 32.0
810.0 34.5
905 35.8

2012
0.3
1053
930
780
1025
1085

697.0
564
361.0
580.0
670.0
705.0
833
930

705
745
834
905

( 17/X 5* BOX CULVERT )

95

361
490
605
655
680
705
745
B34
905

38.2
33.8
30.¢6
32.3
60.0
36.0

641
190
850
1026
1110
150
375.0
605.0
679.0
710.0

948

I

N NN W WD
.

MO W WWNOW

95
834
38.3
38.0
33.8
33.7
32.3
32.3
32.3
60.0
35.8

375.0
605.0
679.0
710.0
834
948

150

38.4
33.7
24,6
32.4
60.0

38.1
37.8
33.6
33.5
29.4
31.8
32.1
59.8
35.6

38.4
33.7
2¢.6
32.4
60,0

2053

30,0
3
560
630
670
697
710
810
860
930

425.0
630.0
680.0
730.0

850

31.8
29.7
60.0

-0.2
30.0
38.0
3.8
24.6
32.3
35.0

.
o
.

HEERHNUYr Yy
oo WWUW~yNONMNON

33.8

32.3

PAGE 2

980
1053
1126

490.0
645.0
697.0
745.0

861

HoHEBYRYy

w wn
camaaraunmo

USEEBRUYY
PO OLOLONON

490.0
645.0
697.0
745.0

86
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X1

x1

SB
NC

X1
X2
X3
81
ar
87
8Y
BY
GR
GR
GR

NC
X1
X3
GR
GR
GR
GR

26MAY93

42.0
40.3
27.8
38.0

1485
807
10
70.0
70.0
28.4
38.8
40,5

0.045

808

10
-13

47.3
46.0
70.0
32.3

15:36:58

0.18

19

1000
1160
1236
1328

0.18
17

109
200.0
380

0.18

25

1000
1140
1224
1330
1410

1.80
0,05

49TH STREET

13

980
1090
1200
1222
1330

980
1165
1242

0.045
20

1000
1105
1219
1326

1180

1236

40,0
36.0
26.4
36.0

142
188

41.0
40.0
27.8
40.0

1201
1

l'z 00
39.0
42.0
43.0
48.0
1.0
3741
46.0

0,025
1313

47.0
45.2
42.0
32.3

564

0.03

1262
1159
1070
1180
1245
1383

0.03
220
110

60
110.0
208.0

415

0.6
0.03

1239
1140
1001
1141
1234
13314
1491

1229
37.1

42.0
39.0
371
37.1
48.0
1010
1200
1265

1339
1219
1038
112
1220
1330

1236

215

39.0
34.9
26.4
37.0

188
135.0

40.5
38.0
34.8

0.8
1219

95

40.0
38.0
35.4
70.0
70.0

20

( 20'X 6’ BOX CULVERT )

110
38.3

1010
1145
1201
1242
40.0
3

1.1
48.0

834

0.02

215
1320
1129
1191
1253
1410

0.02
130.0
240
80
122.0
220

0.025

1331
1050
1Mn
1239
1360
1440

210

90

1039
1139
1248
1339

1262

215

60.0
34.8
32.4
60.0

220
135.0

60,0
36.0
36.0

1239

39.0
37.8
37.8
39.0
41.2

120

30.0

0.03

1130
1219
1262
1411

0.03

81
142

0.03

364.0
1104
1210
1257
1361
1441

38.3
1030
1165
1221
1265

1090
1221

1090
117
1313
1362

43.0
40.0
40.0
43.0
46.0

PAGE 3

0.18

1159
1230
1306

108
188.0
260

1105
1219
1292
1382
1485

28.4

40.0
38.2
37.1
46.0

1145
1222

1091
1172
1322
1370



NC
x1
X3

NC
X1
X3
GR
GR
GR
GR

S8
NC

X1
X2
X3
BT
BT
BY
BT
GR
GR
GR

Nr

X
GR
GR
GR
GR
GR
GR

NC
X1
X3
GR
GR
GR

NC
X1
X3

GR
GR
GR
GR

26MAY93 15:36:58
0.1 0.3
809.5 0 0 0 90
1219
0.6 0.8
810 20 225.0 235.0 120
10.0 120
46.0 0.0 4.2 25.0 44 .1
43.0 150.0 42.0 211.0 40.0
33.3 235 40.0 245.0 54.0
59.8 275.0 59.8 285.0 59.0
1.60 3.0 10
0.085 0.04 0.025
48TH STREET
812 15.0 205.0 215.0 40
1 38.4 41.8
10. 90
12 60 70.0 70.0 70
89 70.0 70.0 90 43.3
42.0 39.4 205 4.9 33.4
38.4 215 41.8 33.4 230
70.0 60 70.0 70 70.0
42.5 120.0 39.4 195 33.4
33.4 215 58.0 230.0 60.0
0.18 0,08 0.02
813 27.0 582 610.0 120
510
47.0 0.0 47.2 60.0 47.8
48.0 280.0 46.0 291.0 44.3
44,0 380.0 43.8 395.0 43.8
43.7 518.0 42.0 582 341
44.0 610 50.0 625.0 52.0
58.0 642.0 60.0 650.0
0.1 0.055 0.02 0.1 0.3
813.5 13.0 137 163 130.0
105
48.0 43.0 120.0 42.0
35.0 154 41.0 163 42.0
48.0 295.0 50.0 323.0 52.0
0.3 0.5
814 17 325 358 40
10 245
X3 ENCROACHMENT STATIONS HAVE BEEN MANUALLY SKEWED.
43.8 215 42.8 260 1.4
35.4 341 35.4 341.1 35.4
414 357.9 41.4 358 42.0
48.0 550 50.0 625

( 10/X 5’ BOX CULVERT )

90

120

35.0
217
259.0
305.0

40

70.0
43.1
206
58.0
80
205
235.0

160
710
125.0
311.0
410.0
592
632.0

170

1364.0
212.0
340.0

80
435

325
341.9
370

90

120

44.2
33.3
56.0
59.9

50

40

70.0
120.0
41.9
$8.0
70.0
33.4
60.4

40.1
50.0
225
261.0
321.0

180.0
330.0
430.0

636.0

137
244.0

0.8
44.0

325.1
342
382

0.4

-
°or

PAGE 4

90.0
230
265.0
339.0

33.3

70.0
195
41.8

90
214
260.0

230.0
355.0
470.9

609
640.0

146
260.0

336
347
470



x1
X2
X3

87
BT
87
(3]
BT
BT

X1
X2
X3

BT
BY
BT
87
87
BT
GR
GR
GR
GR

x>

X1
X3
GR
GR
GR

NC
x1
X3
GR
GR
GR

or
NC
X1
3
GR
GR
R
GR

26MAY93 15:36:58
RAVENSWOOD AVENUE
814.1 0 0 0
10 245
X3 ENCROACHMENT STATIONS HAVE BEEN MANUALLY SKEWED.
-17 215 44.8 43.8
325.1 44.9 42.4
341.1 44.9 35.4
347 45.0 42.4
370 45.0 42,0
550 48.0 48.0
815.9 16 325 358
10 240
X3 ENCROACHMENT STATIONS HAVE BEEN MANUALLY SKEWED.
-16 225 44.9 4.9
325.1 4,9 43.6 -
361.1 44.9 36.6
347 44.9 43.6
370 45.0 44,0
600 50.0 50.0
4.9 225 44.0 290
36.6 341 36.6 341.1
42.6 357.9 42.6 358
50.0 600
816
10 240
X3 ENCROACHMENT STATIONS HAVE BEEN MANUALLY SKEWED.
816.3 13 "7 1203
1145
46.0 1000 44.0 1050
43.2 1203 44.0 1212
70.0 1360 48.5 1361
0.1
816.5 12 417.0 443.0
375
50.0 0.0 48.0 130.0
37.7 434 43.7 443.0
70.0 are 48.1 880
DISCHARGES FROM RESVOR 19
8 574 946 1224
0.3
817.0 23.0 504.0 525.0
10.
52.0 0.0 51.3 18.0
49.0 200.0 48. 293.0
46.5 370.0 45.8 410.0
38.2 504.0 38.2 513.0

( 2 - SPAN BRIDGE SKEWED 37 DEGREES )

1

260
336
341.9
357.9
382
625

50

290
336
341.9
357.9
443

130

43.2
46.0
50.0

70
1250
um
12682
1412

60
470
320.0
454.0

IN TR-20 RUN ( D.A. = 1.20 MI*2 )

611

80.0

29.0
315.0
430.0
525.0

1

42.8
42,4
35.4
42.4
4.0
50.0

951

100.0

51.0
47.0
45.6
39.9

44.0

325
341
342
358
470

0.8

44.0

325
341
3462
358
530

325.1
342
43

1186
1329

617.0
532

1263

55.0
42.0
330.0
455.0
530.0

.
o™
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42.6
43.6
43.6
42.6
48.0

336
347
530

1194
1330

426
533

90.0
342.0
500.0
540.0
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sC

X1
X2
X3
X4
BT
BT
BT
87
BT
BT
BT
BT
BY
BT
GR
GR
GR
GR
GR

X1
x3
GR
(O

Gn
GR
GR

X1
X3
GR
GR
GR
GR

sC

X1
X2
X3
X4
BY
BT
BT
BT
6T
BT
BT
8T

26MAY93

45.0
2.015
819
10.

30.
300.0
57.5
48.2
818.0
56.5
44.4
874.0
57.3
58.0
57.1
50.0
48.0
39.4
54.0

820

58.0
53.7
50.0
47.8
50.0
58.0

821
10
60.0
80.0
40.3
54.5

2.015
822
10,

29.0
144.0
56,8
47.0
732.0
56.0
49.0
794.0

15:36:58
585.0 46.0
0.5 3.0
RAILROAD
25.0 823.0
2
39.4 833
0.0 57.5
57.5 52.7
49.0 643.0
761.0 57.1
56.6 48.0
44.4 833.1
844.0 56.6
56.8 48.0
564.0 983.0
0.0 56.0
463.0 49.0
761.0 47.9
844.0 47.0
948.0 56.0
26 1780
1000 56.0
1159 53.5
1450 49.0
1780 39.8
1840 52.0
1946
17 1781
1000 56.0
1639 80.0
1803 48.3
1889 80.0
0.5 2.6
ABANDONED RAILROAD
28.0 721.0
2
40.8 732.0
0.0 61.0
58.5 54.0
49.0 508.0
720.0 56.1
56.0 46.3
46.3 764.0
756.0 56.2
56.5 55.0

621.0

39.4
57.1
380.0
57.4
48.0
823.0
56.5
4.4
898.0
57.3

20.0
568.0
793.0
845.0
983.0

1812
1732
1012
1242
1624
1781
1868

1804
1748
1042
1748
1804
1890

744.0
46.3
650
40.8
60.0
205.0
56.6
41.0
732.0
56.1
50.0
815.0

48.2 690.0
5 10 170
(2 - 10'X 5’ BOX CULVERTS )
170.0 170.0 170.0
56.5
834
20.0 57.5 56.0
57.5 52.0 463.0
48.0 668.0 57.4
793.0 56.9 47.9
56.5 39.4 823.1
39.4 834.0 56.6
844 .1 56.6 39.4
56.9 50.0 918.0
56.0 1098.0 57.5
54.0 148.0 52.7
48.0 643.0 48.0
48.5 813.0 48.0
48.0 874.0 50.0
57.0 1098.0 58.0
65 65 65
1875
55.5 1030 80.0
80.0 1243 80.0
80.0 1625 80.0
39.8 1802 47.8
52.5 1874 80.0
80 70 75
54.0 1200 52.0
49.0 1749 48.3
50.0 1830 52.0
5.5 1 65
¢ 2 - 11'X 5.5 BOX CULVERTS )
65 65 65
56.0
760
733.0
80.0 59.5 58.0
58.0 52.0 305.0
48.5 590.0 56.4
721.0 56.1 40.8
56.0 40.8 733.0
46.3 764.0 56.1
765.0 56.3 52.0
56.6 56.0 845.0

8.2

56.5

148.0
57.5
48.0

813.0
56.5
39.4

845.0
57.2
57.0

300.0
668.0
818.0
898.0
1213.0

1031
1404
1732
1803
1875

54.0
1353
1781
1858

8.2

56.0

105.0
57.5
48.0

721.0
56.0
40.8

777.0
56.7

39.4

54.0

40.3
54.0

40.8

56.0

59.0
50.0
710.0
56.1
40.8
750.0
56.4
56.7

PAGE

38.2

54.0
568.0
57.4
48.5
833.0
56.6
47.0
948.0
58.0

380.0
718.0
823.0
918.0
1328.0

1158
1405
1733
1812
1945

1638
1782
1678

40.3

56.0
435.0
56.1
46.3
733.0
56.2
54.0
910.0

A
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GR
GR
GR
GR
GR
GR

QT
NH
NH
X1
x3
GR
GR
GR
GR
GR
GR

NC
NH
NH
x1
X3
GR
P

Gk

NC
NH
NH
x1
X3
GR
GR
GR

NH
NH
X1
X3
BT
BT
BT

NH
NH

26MAY93 15:36:58
58.0 58.0 916.0
60.0 0.0 56.0
50.0 305.0 49.0
41.0 720.0 40.8
52.0 765.0 54.0
58.0 910.0 60.0
62.3 1225.0 62.0
DISCHARGES FROM ADDHYD 19
8 577 1163
6 0.18 220
735 0.18 1210
823 26 610
60.0 0.0 58.0
50.0 220.0 49.9
7