Pima County Regional

AT MEMORANDUM

Floodplain Management
Regional Flood Control District

DATE: June 13, 2007

T A — =g [N
TO: Flood Control District Staff FROM: Brian Joncs:,%;%

Principal Hydrologist

SUBJECT: 12-10 and 11-10 Area Special Study

The purpose of the 12-10 Special Study mapping is provide uniformity in how building permits are
processed within the area in order to ensure that improvements are adequately protected from flood
hazards.

The initial 12-10 Special Study mapping was approved for regulatory purposes in June, 2003 and
covered the area within Township 12 South, Range 10 East that was not impacted by FEMA
floodplains. Because the mapping focused on the specific Township and Range, it imadvertently
created a small territory of land within Township 11 South, Range 10 East that, while flood prone,
was not evaluated. This area, bounded on the south by the 12-10 mapping and bounded on the north,
east and west by FEMA floodplains, was mapped and approved for regulatory use in March, 2006.

Both the 12-10 and 11-10 annex mapping was conducted in a manner equivalent to a Level I Flow
Analysis for sheet flooding as outlined in Arizona State Standard SSA 4-95. More specifically, the
assessment included:

Size of the watersheds impacting the Township and Range

Utilization of detailed topography, vegetative patterns and recent aerial photography to determine
flow paths

Identification of features such as agricultural ditches and berms with the potential to create
ponding areas upstream and/or potential break-out flows downstream due to berm failure

In the flat agricultural areas, assumptions were made about conditions under fully developed
conditions with respect to encroachments within the floodplain and resuitant diversion of flow.

Prior to the Floodplain and Erosion Hazard Management Ordinance 2005 FC-2 (2005 Ordinance), the
12-10 mapping constituted permitting guidelines for counter sign-offs, not necessarily requiring
Floodplain Use Permits, Section 16.08.640 of the 2005 Ordinance, adopted by the Board of
Supervisors in October, 2005 made this Special Study Area a regulatory floodplain by definition,
thereby requiring Floodplain Use Permits for most developinent within the mapped areas.
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Eric Shepp

Subject: FW: Silverbell Trails Estates HOA Meeting Request for PFCD Supervisor

Thank you Mr. Shepp for your quick response. If you are able, could you bring an area flood control
map for members to refer to during the meeting. Do you need a projector or computer to assist your
presentation?

Most of the concerns are:

What are the regulations for natural water flow?

What is needed to install culverts to prevent road damage within the HOA?
What type of permits / inspections are required?

Thanks again in advance!

Matt Griffis
520-850-7235

From:

I am sending this to you in hopes of getting a contact resource to speak to our community at
our next HOA meeting scheduled for Saturday October 17 2008 at 10:00 AM. Our HOA is the
Silverbeli Trails Estates located off of W. Avra Valley Rd. and N. Micholob Rd. We meet at the
Avra Valley Fire Station located at N. Trico Rd. and Silverbell Rd. Our community has asked
lots of questions concerning Pima County Flood Controf and these are questions that we
would greatly appreciate having answered by the professionals. If you could, please forward
this to the appropriate division manager so we can communicate about this request.

Thank you in advance!

Matt Griffis

17868 W. Avra Valley Rd.
Marana AZ 85653

Cell# 520-850-7235

Matt Griffis

10/16/2009
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1.0 INTRODUCTION

This report has been prepared by Delph Engineering, Inc.(DEI) to document existing
drainage conditions related to Silverbell Trails Estates roadways and 100-year flow depths.
The roadways were constructed with several 24-inch culverts for multiple parcels in Section
17, Township 12 South, Range 10 East (See Exhibit 1) The site is located in central Pima
County north of Avra Valley Road, west of Brawley Wash. Although a portion of Section
17 is in a FIRM floodplain per Exhibit 2, all of the roads considered are outside of the
Brawley Wash floodplain.

The specific roadways considered in this report are as follows:
. Michelob Lane;
. Lickskillet Lane;
. Sooner Lane;
. Husker Lane;
. Needmore Lane;
. Synge Way;
. Firecrest Place;

All roadways are considered interior ring roads, except for Firecrest Lane, which is in the
northwest corner of the Section. This area is also referred to as Lot 1 and Firecrest Lane has
no culverts. All roadways considered are private and have associated maintenance
agreements with all relative land owners.

2.0 OBJECTIVES

This drainage report includes qualitative and quantitative analyses of the existing hydrologic
and hydraulic conditions for the subject project. The purpose of this report is to analyze the
regional flood condition and the impact on the subject roadways by estimating the 25-yr and
100-yr peak runoff impacting the property and calculating the related flow depths at selected
locations using Manning's Equation.

The results include recommendations regarding the perceived roadway drainage impact as
compared with typical Pima County roadway drainage improvement requirements for similar

type projects.

This report has not addressed any non-roadway flood impacts related to Brawley Wash.




3.0 PROCEDURES

The offsite watersheds areas were calculated using recent (2000) aerial photo-topographic
mapping and the USGS 7.5 Minute Quadrangle Map. The watershed delineations include
Pima County Floodplain Management's more recent flow line locations and field
reconnaissance performed as part of this study.

The peak runoff quantities were estimated at selected concentration points (CPs) using the
procedures provided by Pima County's, Hydrology Manual for Engineering Design and
Floodplain Management within Pima County, Arizona. The runoff quantities were over
estimated for braided flow area based on conservative estimates of flows typical of Avra
Valley.

The hydraulic computations for the existing culverts were performed using Haestad Methods
Culvertmaster v].0 software which accounts for inlet and outlet control. Regional roadway
and street cross section flow depths for 100-yuear peak flowrates were computed using
Manning’s Equation via Hastead Methods Flowmaster v.5.12 software.

The roadway improvement requirements are based in part on Drainage and Channel Design
Standards for Local Drainage for Flood Plain Management within Pima County, Arizona,
effective June 1984 and the Pima County FMO 1999.




4.0. HYDROLOGY

The onsite and offsite hydrologic characteristics are typical of low-lying Sonoran Desert
rangeland floodplain having average overland slopes at about one percent or less. The
existing drainage pattern is from the southwest. The watersheds originate in the pediment and
foothills of the Silverbell Mountains to the west. The property and adjacent areas are shown
in exhibits 3 and 4, Exhibit 3 is an annotated USGS quadrangle showing regional drainage
areas and Exhibit 4 is an Aerial Photo showing clear drainage flowpaths and cross sections
used in the Mannings Ratings.

The property is located adjacent to Brawley Wash. Brawley Wash is considered a 'major

watercourse' as defined by Pima County and is currently mapped by FEMA as a Special
Flood Hazard Area as demonstrated on FIRM Panel 965K, effective February 8, 1999. The
east portion of the property is located within this federally designated flood hazard area as
shown in Exhibit 2. The property is impacted from the west by offsite runoff that discharges
across the subject property and combines with Brawley Wash. These watersheds lack
competent natural channels resulting in distributive drainage networks that combine and
coalesce in response to flow rates. During low frequency, high magnitude, events (10yr -
100yr) the flooding is best described as shallow sheet flow with depth ranging between 0.5
and 1.0 feet. The runoff of lesser events, (2yr - 10yr) more closely matches the existing
drainage system. The existing system is apparent by the vegetative response to flow seen on
Figure 4. The watersheds are delineated to model the area perceived to concentrate runoff
at the property during the more severe and less frequent events (10yr - 100yr). Exhibit 3 -
Offsite Watershed Map provides the offsite watersheds delineation and concentration points.
The hydrologic soils Group Classification is 100% B. The vegetation cover is estimated at
30 percent. The 2-year and 100-year, 6-hour and 24-hour precipitation depths are calculated
at1.55, 3.80, 1.85 and 4.80 inches respectively. The individual hydrologic calculation sheets
are provided in Appendix A.




4.1 OFFSITE DRAINAGE

The parcel is impacted by storm water runoff from the west. The approximate
locations of the concentration points (CP) and the offsite watershed delineations are
provided in Exhibit 3. As shown on Exhibit 3 and Table 1, five offsite and three
onsite watersheds were analyzed. The watershed areas, Q;, Q,;and Q,, flow rates
are summarized below.

TABLE 1
DISCHARGE SUMMARY

Cp AREA Qu Qys Qi
(ac) (cfs) (cfs) (cfs)

A 1562 363 649 1340
B 327 126 225 467
B2 16.5 16 27 50
C 455 134 244 499
D 180 75 136 278
1 672 177 322 665
2 689 177 320 660
3 386 132 236 488

4.1.1 OFFSITE WATERSHED A

4.1.2

The 100-year peak runoff for offsite watershed at CPA was calculated and compared
to the flow capacity at sections A-A and A1-A1 at Pump Station Road. The objective
is to determine whether this area discharges primarily to the north or to the east and
toward the subject property. It is apparent that the flow capacity at sections A-A and
Al-Al greatly exceeds the perceived 100-year flow rate at that location. Therefore,
the Q,;, runoff from Watershed A apparently bypasses the property to the northwest
and provides the northern boundary for the area that does concentrate runoff at the
parcel (CPB).

OFFSITE WATERSHED B, C AND D

Drainage areas B, C and D generate stormwater runoff that impacts the property. A
summary discussion providing the impact at each location is provided below:



42  ONSITE

The onsite drainage arcas and selected onsite conceatration points are shown on
Exhibit 3. Eight cross flow locations were identified and delineated in the Aerial
Exhibit No. 4. The locations are based on the exjsting drainage patterns at the
roadway alignment. The local offsite and onsite drainage network is distributary and
therefore difficult to model exactly where each peak flow may arrive. To provide
conservative methods for 100-year hydrologic calculations, the entire flow value of
each offsite watershed is modeled at independent concentration points, €.g. Q0 =
467 cfs, Watershed B is analyzed at three separate locations along the west portion
of the project, first at Firecrest Place and then at two jndependent locations crossing
Sooner Lane. Also, offsite Watershed C is mcluded at both CP1 and CP2.

5.0 HYDRAULICS

‘The onsite flooding was modeled at each roadway crossing using the 2-feet interval photo-
topographic mapping and where the roadway alignments are perpendicular to the onsite terrain.
Existing Culvert capacities were also considered are detailed in Appgndix B, Page B-1. Roadway
profiles taken from the project topographic mapping were also rated for flow and the results
compared to the corresponding topographic section rating. Table 2 prov1des a summary of the
roadway flow data.

5.1 EXISTING CULVERT CAPACITY

The existing pipe culverts located beneath the roadways arg gummarized as Table 2. The
capacities of the pipes are small in comparison to peak flows and regional sheet flooding.
Their individual contribution to roadway cross drainage is neghglble and not considered part
of the floodplain ﬂow conveyance.

" The culvert ratings are summarized on page B-1 of. Appcndlx B and the detailed
Culvertmaster Ratings follow identified by Culvest Numbers npted in Exhibits 4 and 5. The
culvert capacities without overtopping the roadways are an g range from 5 to0 40 cfs. All
culvert analysis is based on detailed field survey provided for the base map development of

Exhibit §.

5.2 100-YEAR FLOODPLAIN AND ROADWAY RATINGS

‘This section provides a discussion for each location where runeff apparently crosses the
roadway and provides the 100-year flow rate and depth assuming each location provides
flood conveyance independent of each other. Table 2 provides a summary of the roadway
flow calculations. . Each critical area considered correspondmg to roadway stationing in
Exhibit 5 is detailed below:




Firecrest Place, Station 50+00 to 65+00 (CP B)

As seen on Figure 4 runoff from offsite Watershed B flows over Firecrest Place at several
locations. Firecrest Place does not align perpendicular to the regional slope and runs
downgrade. The flow at this location is modeled as Section Bl-Bl The maximum flow
depth of 0.50 feet was calculated.

Husker Lane, . Statum 50+00 to 6000 '
Runoff from Concentration B was also modeled at Husker I.anc using Section B2.1-B2.1.
- The flow depth is 0.35 feet.

Husker Lane, - ~ Station 65+00 to 75+00
See Needmore Way at Husker Lane intersection below.

Synge Way, - Station 75+00 to 87+00

Synge Way runs du-ectly down grade and acts as a channel dmng any runoff event. Section
. 3-3 represents the typical sheet flow characteristics at this bcatxon and demonstrates the
sheet flow depth af about 0.5 feet.

Needmore Way, . Station 62+70 to 68+30
The roadway profile aligns somewhat perpenchcular at this location. The depth of flow for
the profile rating and Section 2-2 show a maximum flow depth of about 0.8 feet.

Needmore Way,  Station 68+03 to 75+50
See Needmore Wa,y at Husker Lane intersection below.

Sooner Lane, . Station 41+50 to Firecrest Station S5+00
- This area was modgled as Section B2-B2 and shows a maximwum Qg depth of 0.48 feet, and
closely matches the 0.55 feet of flow depth calculated downsn'cam at SectionB2.1-B2.1.

Sooner Lane, " Station 35+50 to 41+50 '

Runoff from offsite Watershed B concentrates at this locauon. Sectlon B3-B3 showsa sheet
flow depth of abous .90 feet. The roadway alignment closely matches Section B3-B3, the
roadway profile section rating showing a maximum depth of 1,00 feet.

‘Sooner Lane, ©  Sta. 28+50 to 32+50
- Runoff from this lucal offsite watershed concentrates at the ﬂowhne at about Station 30+50.
A profile rating at 50 cfs (Q,4, CPB2) results in a maximum ﬂow depth of 0.37 feet.




Needmore Way @ Husker Lane Intersection at Synge Way

Runoff leaves the property at this intersection at the northeast, The flow line is Synge Way.
Section 3-3 represents the typical sheet flow characteristicg al; ﬂus location and demonstrates
the sheet flow depth of less than one 0.5 feet.

Michelob Lane, Station 37+00 to 45+00
The roadway profile was rated at this location using the 1QQ-year discharge calculated at

CPL. A 100—year maximum depth of 0.90 feet results from thﬂ 665 peak flow.’

Lickskillet Lane - '
~Like Synge Way, Lickskillet Lane collects runoff and ﬂows during any rainfall event.

However, the majority of the regional runoff appears to bypass the property to the south as
shown by cross-section C1-C1. This runoff collects just upstream of the intersection of
Lickskillet Lane and Michelob Lane with an existing sto¢k pand, This man-made feature
was constructed by excavating a four-foot deep hole. A IOO-yqa.r flow depth was calculated
just down su'eam across the Michelob Lane roadway proﬁle



- 100-YEAR ROADWAY RATING SUMMARY

TABLE 2
Roadway Watershed Cross Qe Maximum
and Station Section (cfs) Flow Depth
ft.
Firecrest Place CPB B1-B1 467 0.50
Sta. 50+00 to 65+00 Lol
Husker Lape CPB B2.1-B2.1 - 467 0.55
Sta, 50+00 to 60+00 _l B
Husker Lane @ CP3 33 “488 0.49
Needmore Wa v
Needmore Way CP3 Roadway | . 488 0.82
Sta. 62+70 to 68+30 profile m‘
Needmare Way - CF3 22 488 0.76
Sta. 62+70 to 68+30 o
Needmore Way - CPr2 Roadway | - 660 1.01
Sta. 51+35 to §7+07 profile |
Sooner Lane 41+50 CPB B2-B2 - 467 0.48
To Firecrest 55+00 "
Sooner Lane .+ CPB Roadway | 467 1.00
Sta. 35+50 to 41+50 profile -
Sooner Lane CPB B3-B3 467 0.90
Sta, 35+50 to 41+50
Sooner Lape, - CPB2 Roadway 0.37
Sta. 28+50 to 32+50 profile "

Synge Wa CP3 3-3 ' 488 - 0.49
Michelob Lane &' ! - CpPC Roadway | 777 0.69
Sta. 37+00 to 45+00 &CPD profile 4-!—~ -

Section 1-1 CP1 1-1 668 0.69
Section C1-C1 - CPC C1-C1 T 0.55
&CPD -

Exhibit 5 has been developed to show plan and profile plans for the roadways and are bound
separately from this report. Proposed scour protection, roadway double chip seal and
shoulders per the associated Pima County consent agreement for this project are all complied
with in the stand alone Exhibit 5.




6.0 SUMMARY

The eastern most portion of the property is currently mapped by FEMA as Special Flood Hazard
Area as demonstrated on FIRM Panel 965K, effective February 8, 1999, The remaining property is
impacted by sheet flow runoff from the west. The calculated maximum opsite sheet flow depth varies
between about 0.5 and 1.0 feet. The east portion of the property is lacated within a Federal Flood
Hazard Area that is designated at 1.0 to 2.0 feet of depth, Zones AQ-] and A02,

The roadway drainage improvement requirements for a project of this type, assuming a public
roadway "Local Streets" are: as required to provide all weather access for 100-year flows greater
than 100cfs. If this requirement is not met for any reason, then an abvigus disclasure must be made
on the final plat stating that all weather access is not provided ta all lgts. Required road association
agreements to this effect will be executed in addition to disclosing that all roadways are private and
Pima County will not be responsible for maintenance of the subject roadways.
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HYDROLOGY




PROJECT NAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: B

WATERSHED ARER (A} : 327.00 acres

LENGTH OF WATERCCURSE (Lc): 13000. ft

1LENGTH TO CENTER OF GRAVITY (Lca): 5200. ft

INCREMENTAL CHANGE IN LENGTH {Liy - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
13000. 180.0

MEAN SLOPE (Sc): .0138 ft BASIN FACTOR (Nb}: .0500

WATERSHED TYPE(S): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P1 1.21 1.59 1.85 2.17 2.47 2.77
P2 1.33 1.77 2.06 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.6l 2.99 3.35
P 6 1.85 2.10 2.47 2.94 3.38 3.80
P24 1.85 2.57 3.06 3.68 4.24 4.80

SOIL GROUEFES
100. % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %
IMPERVIOUS COVER= 1. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (g/i): .123 .263 .344 .431 .496 .549
Tc { FUNCTION OF 1 ) s 171.39 126,74 113.80 103.94 98.25 94.34
SOLUTION OF Tc (MINUTES): 267 141 109 87 74 65
RAINFL INT. @ Tc (IN/HR): .331 .769 1.113 1.581 2.063 2.580
RUNOFF RATE @ Tc (IN/HR}: .041 .202 .382 . 682 1.024 1.417
PEAK DISCHARGE (CFS) : 13. 67. 126. 225. 337. 467.




PROJECT NRME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: B2

WATERSHED AREA (RA): 16.50 acres

LENGTH OF WATERCQURSE (Lc): 1920. ft

LENGTH TO CENTER OF GRAVITY (Lca): 960. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
1920. 16.0

MEAN SLOPE (Sc): .0083 ft BASIN FACTOR (Nb}: .0500

WATERSHED TYPE(S): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 5C-YR 100-YR
P 1 1.21 1.5% 1.85 2.17 2.47 2.7
P2 1.33 1.77 2.06 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.61 2.98 3.35
P 6 1.55 2.10 2.47 2.94 3.38 3.80
pz4 1.85 2.57 3.06 3.68 4.24 4,80

S501L GROUPS
100. % B, CN= B2, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %
IMPERVIQUS COVER= 1. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (g/i}: .123 .263 .344 .431 L4986 .549
Tc { FUNCTION OF 1 ) : 71.27 52.70 47,32 43.22 40.85 39.23
SOLUTION OF Tc (MINUTES): 70 39 31 26 22 20
RAINFL INT. @ Tc (IN/HR): 1.056 2.135 2.846 3.719 4,673 5.503
RUNOFF RATE @ Tc (IN/HR): .130 .96l .978 1.603 2.318 3.023
PEAK DISCHARGE (CFS} : 2.17 9.32 16.27 26.66 38.5¢6 50.27

A-Z



PROJECT NAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: C

WATERSEED AREA (A): 455,00 acres

LENGTH OF WATERCOURSE (Lc}: 15500, ft

LENGTH TO CENTER OF GRAVITY {Lca): 8000. ft

INCREMENTAL CHANGE IN LENGTH {Li} - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
15500. 200.0

MEAN SLOPE (Sc): L0129 ft BASIN FACTOR (Nb): .0500

WATERSHED TYPE(S5): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-¥YR 10~-YR 25-YR 50-YR 100-YR
P1 1.21 1.59 1.8%5 2.17 2.47 2.77
P2 1.33 1.77 2.06 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.61 2.99 3.35
P 6 1.55 2.10 2,47 2.94 3.38 3.80
P24 1.85 2.57 3.06 3.68 4.24 4.80

SOIL GROUPS
100. % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 §
IMPERVIQUS COVER= 1. %
RAINFALL/RUNOFF AND PEARK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25~-YR 50-YR 100-YR

RUNQFF SUPPLY RATE (qg/i): .123 .263 . 344 .431 .496 . 549
Tc ( FUNCTION OF i ) : 211.49 156,35 140.42 128.25 121.24 116.41
SOLUTION OF Tc (MINUTES): 366 193 15¢ 1is 101 89
RAINFL INT. @ Tc (IN/HR): .254 .590 .853 1.235 1,594 1.979
RUNOFF RATE @ Tc {(IN/HR): .031 .155 .293 .532 . 791 1.087
PEAK DISCHARGE (CFS) : 14. 71, 134. 244. 363. 499,




PROJECT NBAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: D

WATERSHED AREA (A): 180.00 acres

LENGTH OF WATERCOURSE (Lc): 10000. ft

LENGTH TO CENTER CF GRAVITY (Lca): 5000, ft

INCREMENTAL CHANGE IN LENGTH (Li) ~ ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
10000. 130.0

MEAN SLOPE (Sc)g L0130 ft BASIN FACTOR (Nb): .0500

WATERSHED TYPE (S): VALLEY-sheetflow

RAINFALL VALUES

EVENT

2-YR 5-YR 10-YR 25-YR 50~YR 100-YR

P 1 1.21 1.59 1.85 2.17 2.47 2.77
P2 1.33 1.77 2,06 2,44 2.78 3.12
? 3 1.40 1.88 2.20 2.61 2.99 3.35
P 5 1.55 2.10 2.47 2.94 3.38 3.80
PZ4 1.85 2.57 3.06 3.68 4,24 4.80

SOIL GROUPS
100. % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %
IMPERVIQUS COVER= 1. %
RAINFALL/RUNCFF AND PERK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (q/i): .123 .263 .344 .431 .496 .549
Tc ( FUNCTION OF i } : 160.57 118.74 106.61 97.37 92.05 86.38
SOLUTICN CF Tc (MINUTES): 241 128 99 78 67 59
BAINFL INT. @ Tc (IN/HR}: .362 .835 1.204 1.733 2.246 2.793
RUNOFF RATE @ Tc (IN/HR): .045 .219 .414 747 1.114 1.534
PEAK DISCHARGE (CFS) : 8.11 35.80 75.06 135.59% 202.21 278.35

)4



PROJECT NAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: 1

WATERSHED AREA (A): 672.00 acres

LENGTH OF WATERCOURSE (Lc): 17550. ft

LENGTH TC CENTER OF GRAVITY (Lca): 9000. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
17550. 216.0

MEAN SLOPE (Sc): .,0123 ft BASIN FACTOR (Nb): .0500

WATERSHED TYPE(S): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P1 1.21 1.59 1.85 2.17 2.47 2.77
P 2 1.33 1.77 2.06 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.61 2.99 3.35
P 6 1.55 2.190 2.47 2.94 3.38 3.80
P24 1.85 2.57 3.06 3.68 4.24 4,80

S0IL GROUPS

100. % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %

IMPERVIQUS COVER= 1. %
RAINFALL/RUNOFF AND PERK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (g/i): .123 .263 .344 .431 .496 .549
Tc ( FUNCTION CF 1 ) ¢ 231.76 171.38 153.87 140.54 132.86 127.56
SOLUTION OF Tc (MINUTES): 423 223 172 135 115 101
RAINFL INT. @ Tc (IN/ER): .222 .521 762 1.103 1.437 1.786
RUNOFF RATE @ Tc (IN/HR): 027 . 137 .262 .475 713 .981
PEAK DISCHARGE (CFS) ; 19, 93, 177, 322. 483. 665.

A-S§



pROJECT NAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATION POINT: 2

WATERSHED AREA {R): £89.00 acres

LENGTH OF WATERCQURSE (Lc): 18250, ft

LENGTH TO CENTER OF GRAViTY (Lca): 9125. ft

INCREMENTAL CHANGE IN LENGTH (Li) =~ ft INCREMENTAL CHANGE IN ELEV (Hi) - ft
18250. 220.0

MEAN SLOPE (5c): .0121 ft BASIN FACTOR (Nb): .0500

WATERSHED TYPE (3): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
P 1 1.21 1.59 1.85 2.17 2.47 2.77
P2 1.33 1.77 2.086 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.6l 2.99 3.35
P 6 1.55 2.10 2.47 2.94 3.38 3.80
P24 1.85 2.57 3.06 3.68 4.24 4,80

S0IL GROUPS
100. % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %
IMPERVIQUS COVER= 1. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50-YR 100-YR

RUNOFF SUPPLY RATE (g/i): .123 .263 .344 .431 .496 .549
Tc ( FUNCTION OF i ) . 237.43 175.57 157.64 143.98 136.11 130.68
SOLUTION OF Tc (MINUTES;: 440 231 178 140 119 105
RARINFL INT, @ Tc {IN/HR): .214 .505 .741 1.070 1.399 1.731
RUNOFF RATE @ Tc (IN/HR): .026 .133 .255 .46l . 694 .951
PEAK DISCHARGE (CFS) : 18. g2. 177. 320. 482. 660.




PROJECT NAME AND LOCATION: SILVERBELL

DRAINAGE CONCENTRATICN POINT: 3

WATERSHED AREA (A): 386,00 acres

LENGTH OF WATERCOURSE (Lc): 15000. ft

LENGTH TO CENTER OF GRAVITY ({Lca): 5800. ft

INCREMENTAL CHANGE IN LENGTH (Li) - ft INCREMENTAL CHANGE IN ELEV {(Hi} - ft
13300. 180.0
2000. 22.0

MEAN SLOPE (Sc): .0132 ft BASIN FACTOR {(Nb): .0500

WATERSHED TYPE(S): VALLEY-sheetflow

RAINFALL VALUES

EVENT
2-YR 5-YR 10-YR 25-YR 30-YR 100-YR
p1 1.21 1.59 1.85 2.17 2.47 2.77
P2 1.33 1.77 2.06 2.44 2.78 3.12
P 3 1.40 1.88 2.20 2.61 2.99 3.35
P& 1.55 2.10 2.47 2.94 3.38 3.80
P24 1.85 2.57 3.06 3.68 4.24 4.80

SOIL GRCUPS
100, % B, CN= 82, COVER TYPE= DESERT BRUSH , COVER DENSITY= 30 %
IMPERVIQUS COVER= 1. %
RAINFALL/RUNOFF AND PEAK DISCHARGE DATA

EVENT
2-YR 5-YR 10-YR 25-YR 50~-YR 100-YR

RUNOFF SUPPLY RATE (q/i): .123 .263 .344 .431 . 496 .549
Tc {( FUNCTION OF 1 ) : 188,69 139.53 125.28 114.43 108.17 103.86
SOLUTICON OF Tc (MINUTES): 308 163 126 100 85 75
RAINFL INT. @ Tc (IN/HR): .294 .681 .988 1.410 1.836 2.283
RUNOFF RATE @ Tc (IN/HR}: .036 .179 -340 . 608 .911 1.254
PEAK DISCHARGE (CFS) : 14. 7G. 132. 236. 354. 488.

A.>7




APPENDIX B

EXISTING CULVERT RATINGS
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Culvert Design Data

Deiph Engineering Inc. / 3XxXxxXxx000000000CXKXX

Siiverbell Trails 8/30/2003
Alignment: Husker Ln.
Culvert Road Station Pipe Length | LIS Invert D/S Invert Qcap
No. Elevation TypeiSize (ft) {ft) {ft) (cfs)
1 2016.45 50+15 {2) 24" CMP'S 40 201436 201415 21.80
2 2014.44 53+42 {2) 18" CMP'S 40 2013.07 2012.60 8.90
3 2011.95 57+38 {2) 18" CMP'S 40 2010.57 2010.35 8.50
4 2001.49 69+87 {2) 18" CMP'S 40 2000.38 1999.76 5.90
5 1999.48 73+58 (1) 18" CMP 40 1998.07 1997.74 46
23 17 S0+79 {1) 18" CMP 40 15.00 14.50 7.63
Alignment: Needmore Wy.
Culvert Road Station Pipe Length | U/S Invert | DJ/S Invert Qcap
No. Elevation Type/Size (ft} (ft) (ft) {cfs)
6 1998.89 75+53 (3) 24" CMP'S 40 1996.87 1985.25 30.3
7 1998.44 75+40 (1) 18" CMP 40 1996.55 1996.00 7.25
8 2001.29 66+19 (1) 24" CMP 40 1999.44 1999.04 9.35
9 2001.84 B62+71 (1) 18" CMP 40 2000.37 199999 4.95
10 2002.62 60+73 (1) 18" CMP 40 2001.2 2000.80 47
11 2005.12 54+56 {1) 18" CMP 40 2003.8 2003.63 3.85
12 2007.03 51+55 (2) 24" CMP 40 2004.91 2004.48 23.2
Alignment: Michelob Ln.
Culvert Road Station Pipe Length | U/S Invert | D/S Invert Qcap
No. Elevation Type/Size {ft) (ft) {ft) {cfs)
13 2009.84 44+37 (1) 18" CMP 40 2007.98 2007 47 7.05
14 2009.55 40+32 {1) 18" CMP 40 2007.8 2007.56 6
Alignment: Lickskillet Ln.
Culvert Road Station Pipe Length | U/S Invert | D/S Invert Qcap
No. Elevation Type/Size {ft) {ft) (ft) (cfs)
15 2014.32 38+37 (1) 18" CMP 40 2012.32 20128 522
Alignment: Sooner Ln.
Culvert “Road Station Pipe Length | U/S Invert | DS Invert Qcap
No. Elevation TypeiSize {ft} {ft) (ft) (cfs)
16 2023.67 24+53 (1) 24" CMP 40 2021.95 2021.43 8.1
17 2023.48 30+59 (1) 18" CMP 40 2021.49 2021.24 6.85
18 2020.47 38+17 (2) 18" CMP 40 2018.5 2018.18 14.05
19 2020.02 39+54 (2) 18" CMP 40 2018.16 2017.39 14.06
20 2019.79 40+29 {1} 18" CMP 40 2017.99 2017.78 6.15
21 2019.72 40+62 {1) 18" CMP 40 2017.7 2017.34 7.27
22 2018.19 45+30 (2) 18" CMP 40 2016.69 2016.51 9.5

®-




Culvert Analysis Report
CULVERT 1: Husker In, West Sta. 50+15

Analysis Component

Storm Event Design Discharge 21.80 cfs

Peak Discharge Method: User-Specified

Design Discharge 21.80 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 201515 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-24 inch Circuiar 21.80 cfs 2,016.45ft 563 fi/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbell Trails - Drainage Report
PAO3035 - silverbell trails\silverbe.cvm
09/30/03 07:40:24 AM © Haestad Methaods, Inc.

Project Engineer: Kent Delph
Frontier Engineering CulvertMaster vi1.0
37 Brockside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 aof 2
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Component:Culvert-1

Culvert Analysis Report

CULVERT 1: Husker In. West Sta. 50+15

Culvert Summary

Computed Headwater Elevation 2,016.45 ft Discharge 21.80 cfs
Inlet Controt HW Elev 2,016.29 ft Tailwater Elevation 2,015.15 ft
Outlet Control HW Elev 2,016.45 ft Control Type Cutlet Controt
Headwater Depth/ Height 1.05

Grades

Upstream Invert 2,014.36 # Downstream invert 2,014.15 ft
Length 40.00 ft Constructed Slope 0.005250 Wi
Hydraulic Profile

Profile M2 Depth, Downstream 1.18 fi
Slope Type Mild Normal Depth N/A fi
Flow Regime Subcritical Criticai Depth 118 fi
Velocity Downstream 5.63 ft/s Critical Slope 0.018278 fUft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 ft
Number Sections 2

Qutlet Control Properties

Outiet Control HW Elev 2,016.45 ft Upstream Velocity Head 0.25 ft
Ke 0.90 Entrance Loss 0.22 #t
Inlet Control Properties

Intet Control HW Elev 2,016.29 fi Flow Controt N/A
Inlet Type Projecting Area Full 6.3 f*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scate 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Traits - Drainage Report Project Engineer: Kent Delph

PAC3035 - silverbell trails\silverbe.cvm

08/30/03 07:40:24 AM

© Haestad Methods, Inc.

Frontier Engineering

37 Brookside Road Waterbury, CT D6708 USA  (203) 755-1666

R-2

CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 2: Husker In. East Sta. 53+42

Analysis Component

Storm Event Design Discharge 8.80 cfs

Peak Discharge Method: User-Specified

Design Discharge 8.90 cofs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Taitwater

Tailwater Elevation 2,013.35 ft
Narne Description Discharge HW Elev Velocity
Culvert-1 2-18 inch Circular 8.80 cfs 201444 1t 4.58 fi's
Weir Not Considered N/A N/A N/A

Project Title: Silverbell Trails - Drainage Report
P\03035 - giiverbelt trailsisilverbe. cvm
08/30/03 07:41:13 AM

Project Engineer: Kent Delph
Frontier Engineering CubvertMaster v1.0
© Haestad Methods, Inc. 37 Brockside Rpad Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2
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Component:Culvert-1

Culvert Analysis Report

CULVERT 2: Husker In. East Sta. 53+42

Culvert Summary

Computed Headwater Elevation 2.014.44 ft Discharge 8.50 cfs
inlet Control HW Elev 2,014.35 Tailwater Elevation 201335 #
Outlet Control HW Elev 2,014.44 ft Controt Type Cutlet Control
Headwater Depth/ Height 0.91

Grades

Upstream Invernt 2.013.07 ft Downstream Invert 201260 f
Length 40.00 ft Constructed Slope 0.011750 ft'it
Hydraulic Profile

Profile M2 Depth, Downstream 0.81 ft
Slope Type Mild Normal Depth 0.94 ft
Flow Regime Subcritical Critical Depth D.81 ft
Velocity Downstream 4.58 ft/s Critical Slope 0.018986 fuft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Materiai CMP Span 1.50 fi
Section Size 18 ineh Rise 150 fi
Number Sections 2

Qutlet Coniroi Properties

Qutlet Control HW Elev 2,014 .44 ft Upstrearn Velocity Head 0.22 ft
Ke 0.90 Entrance Loss 0.20 #
Inlet Contral Properties

Inlet Control HW Elev 201435 i Flow Control N/A
Inlet Type Projecting Area Full 35 fi*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Project Enginees: Kent Delpl
CulvertMaster v1.
Page 2 of !

Project Title: Silverbell Trails - Drainage Repan
P:\03035 - silverbell trails\sitverbe.cvm
08/30/03 07:41:13 AM © Haestad Methods, Inc.

Frontier Engineering
37 Brookside Road Waterbury, CT 06708 USA

R-§

(203) 755-1666




Culvert Analysis Report
CULVERT 3: Husker Ln. East Sta. 57+38

Analysis Component

Storm Event Design Discharge 8.50 cfs

Peak Discharge Method. User-Specified

Design Discharge B.50 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,011.10 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-18 inch Circular 8.50 cfs 2,011.95 ft 4.50 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbel Trails - Drainage Report
p:AD3035 - silverbel! trails\siverbe cvm
09/30/03 07:41:27 AM © Haestad Methods, Inc.

Project Engineer: Kent Delph
Frontier Engineering CulvertMaster v1.0
37 Brookside Road Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 2

R-7




Component.Culvert-1

Culvert Analysis Report

CULVERT 3: Husker Ln. East Sta. 57+38

Culvert Summary

Computed Headwater Elevation 2,011.95 ft Discharge 8.50 cfs
inlet Control HW Elev 201181 # Tailwater Elevation 2,011.10 ft
QOutlet Control HW Elev 201195 f Contro! Type Qutlet Control
Headwater Depth/ Height 0.92

Grades

Upstream Invert 2,010.57 ft Downstream Invert 2,010.35 ft
Length 40.00 ft Constructed Slope 0.005500 fi/ft
Hydraulic Profile

Profile M2 Depth, Downstream 079 fi
Slope Type Miid Norma! Depth 1.24 it
Flow Regime Subcritical Critical Depth 0.79 f
Velocity Downstream 4.50 fi/s Critical Slope 0.018723 fu/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 2

Outlet Control Properlies

Outiet Control HW Elev 2,011.95 fi Upstream Velocity Head 0.15 fi
Ke 0.90 Entrance Loss 013 f
inlet Contral Properties

inlet Control HW Elev 2,011.81 ft Flow Controf N/A
inlet Type Projecting Area Full 3.5 ft*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scate 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Siiverbell Trails - Drainage Repor
03035 - silverbell trails\silverbe.cvm

05/30/03 07:41:27 AM

© Haestad Methads, inc.

37 Brookside Road  Waterbury, CT 06708 USA

Frontier Engineering

R-."2

(203) 755-1666

Project Engineer. Kent Delp
CulvertMaster v1.
Page 2 of



Culvert Analysis Report
CULVERT 4: Husker Ln. East Sta. 69+87

Anatysis Component

Sterm Event Design Discharge 5.90 cfs

Peak Discharge Method: User-Specified

Design Discharge 590 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,000.51 ft
Name Description Discharge HW Eiev Velocity
Culvert-1 2-18 inch Circusar 5.80 cfs 2,001.49 1t 3.34 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Sitverbel! Trails - Drainage Repart Project Engineer: Kent Delpt
P:\03035 - silverbell trails\silverbe.cvm Frontier Engineering CulvertMaster vi.C

09/30/03 07:41:33 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 1 of 2
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Component.Culvert-1

Culvert Analysis Report

CULVERT 4: Husker Ln. East Sta. 69+87

Culvert Summary

Computed Headwater Elevation 2,001.49 ft Discharge 590 cfs
Inlet Control HW Elev 2.001.35 ft Tailwater Elevation 2,000.51 ft
Outlet Contrel HW Elev 2,001.49 ft Contrel Type Qutlet Control
Headwater Depth/ Height 0.74

Grades

Upstream Invert 2,000.38 ft Downstream inverl 1,999.76 ft
Length 40.00 ft Constructed Siope 0.015500 fi/ft
Hydraulic Profile

Profile M1 Depth, Downstream ¢.75 ft
Slope Type Mild Narmal Depth 0.67 ft
Flow Regime Subecritical Critical Depth 0.65 ft
Velocity Downstream 3.34 fi/s Critical Slope 0.017424 f/A
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 2

Qutlet Controt Properties

Qutiet Control HW Elev 2,001.49 ft Upstream Velocity Head 023 H
Ke 0.90 Entrance Loss 0.20 ft
Inlet Control Properties

Inlet Control HW Elev 2,001.35 ft Flow Control N/A
Inlet Type Projecting Area Full 3.5 A7
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Sitverbell Trails - Drainage Repor
03035 - silverbell trailsisitverbe cvm

09/30/03 07:41:33 AM

® Haestad Methods, Inc

Frontier Engineering

37 Brookside Road  Waterbury, CT 06708 USA

Q.9

(203) 755-1666

Project Engineer: Kent Delpt
CulvertMaster w1 (
Page 2 of &



Culvert Analysis Report
CULVERT 5: Husker Ln. East Sta. 73+58

Analysis Component

Storm Event Design Discharge 4.60 cfs

Peak Discharge Method: User-Specified

Design Discharge 4.60 cfs Check Discharge - 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,998.49 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 4.60 cfs 1,8988.48 ft 4.63 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbelt Trails - Drainage Repor
p:\C3035 - silverbell trails\silverbe.cvm Frantier Engineering
09/30/03 07:41:38 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

PP e

Project Engineer: Kent Delpl
CutvertMaster v1.¢
Page 1 of .




Component:Culvert-1

Culvert Analysis Report

CULVERT 5: Husker Ln. East Sta. 73+58

Culvert Summary

Computed Headwater Elevation 1,999.48 f Discharge 460 cfs
Inlet Control HW Elev 1,999.38 ft Tailwater Elevation 1,998.49 ft
Qutiet Control HW Elev 1,699.48 ft Control Type Qutlet Contro}
Headwater Depth/ Height 0.94

Grades

Upstream Invert 1,998.07 ft Downstream Invert 1,997.74 ft
Length 40.00 ft Constructed Slope 0.008250 ft/ft
Hydraulic Profile

Profile M2 Depth, Downstream 0.82 f#t
Slope Type Mild Normai Depth 1.10 #
Flow Regime Subcritical Critical Depth 0.82 #
Velocity Downstream 4.63 fi/s Critical Slope 0019153 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Nurnber Sections 1

Outlet Cantrol Properties

Qutiet Contro! HW Eley 1,999.48 ft Upstream Velocity Head 0.18 ft
Ke 0.0 Entrance Loss 0.16 ft
Inlet Control Properties

inlet Control HW Elev 1,999.28 ft Flow Control N/A
Inlet Type Projecting Area Full 1.8 ft?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Sitvertell Trails - Drainage Report
P:\03035 - sitverbell trails\silverbe.cvm

0830703 07:41:38 AM

® Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708 USA

Frontier Engineering

Q-1

(203) 755-1666

Project Engineer; Kent Delph
CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 6: Needmore Wy Sta. 75+53

Analysis Component

Storm Event Design Discharge 30.3C cfs

Peak Discharge Method: User-Specified

Design Discharge 30.30 c¢fs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,996.25 ft
Name Description Discharge HW Elev Velocity
Culvert-1 3-24 inch Circular 30.30 cfs 1,998.89 f 7.46 fis
Weir Not Considered N/A N/A N/A

Project Title: Silverbel! Trails - Drainage Report Project Engineer: Kent Delpl
pA03025 - silverbel trails\silverbe. cvm Frontier Engineering CulvertMaster v1.¢
09/30/03 07:41'51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of ;
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Component. Culvert-1

Culvert Analysis Report

CULVERT 6: Needmore Wy Sta. 75+53

Cuivert Summary

Computed Headwater Eievation 1998.89 ft Discharge 30.30 cfs
Inlet Control HW Elev, 1,998.67 ft Tailwater Elevation 1,996.25 fi
Qutlet Control HW Elev 1,998.89 ft Contro} Type Entrance Control
Headwater Depth/ Height 1.01

Grades

Upstream Invert 1,996 87 ft Downstream Invert 1,995.25 ft
Length 40.00 fi Constructed Slope 0.040500 ft/ft
Hydraulic Profile

Profile 52 Depth, Downstream 0.89 f
Slope Type Steep Normal Depth 0.89 fi
Flow Regime Supercritical Criticat Depth 1.14 ft
Velocity Downstream 7.46 fifs Critical Slope 0.017786 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 #
Section Size 24 inch Rise 2.00 f
Number Sections 3

Qutlet Contral Propenies

Qutiet Contral HW Elev 1,998.89 ft Upstream Velocity Head 047 ft
Ke 0.90 Entrance Loss 0.42 fi
Inlet Controi Properties

Inlet Control HW Elev 1,998.67 fi Fiow Control N/A
Inlet Type Projecting Area Full 9.4 fi*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS & Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Froject Title: Silverbel! Trails - Drainage Report
P:\03035 - silverbei| trails\silverbe.cvm

09/30/03 07:41:51 AM

© Haestad Metheds, Inc.

37 Brookside Road Waterbury, CT 06708 LUSA

Frontier Engineering

12

(203) 755-1666

Project Engineer: Kent Del;
CulvertMaster v1
Page 2 o



Culvert Analysis Report
CULVERT 7: Needmore Wy Sta. 75+40

Analysis Gompeonent

Starm Event Design Discharge 7.25 cfs

Peak Discharge Method: User-Specified

Design Discharge 7.25 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 1,996.75 ft
Name Description Discharge HW Elev Velacity
Culvert-1 1-18 inch Circular 7.25cfs 1,898.44 1t 5.53 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbel Trails - Drainage Repon
p\I3035 - silverbell trails\silverbe.cvm
09/30/03 07:41 56 AM

Project Engineer; Kent Del
Frontier Engineering CulvertMaster vi
© Haestad Methods, Inc. 37 Brookside Rcad Waterbury, CT 06708 USA  (203) 755-1666 Page 1 o
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Component:Culvert-1

Culvert Analysis Report

CULVERT 7: Needmore Wy Sta. 75+40

Cutvert Summary

Computed Headwater Eievation 1.998.44 ft Discharge 7.25 cfs
inlet Control HW Elev 1,998.37 ft Tailwaler Elevation 1,996.75 #
Qutlet Controt HW Elev 1,998.44 ft Control Type Qutlet Cantrol
Headwater Depth/ Height 1.26

Grades

Upstream Invert 1,996.55 ft Downstream Invert 1,996.00 ft
Length 40.00 ft Canstructed Slope 0.013750 fift
Hydraulic Profile

Profile M2 Depth, Downstream 1.04 ft
Slape Type Mild Normal Depth N/A 1t
Flow Regime Subcritical Critical Depth 1.04 ft
Velocity Downstream 5.53 ft/s Critical Slope 0.023580 ft/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Control Properties

Outiet Control HW Elev 1,898.44 fi Upstream Velocity Head 0.30 &
Ke 0.90 Entrance Loss 0.27 ft
nlet Controf Properties

Inlet Control HW Etev 1,998.37 # Flow Cantrol N/A
Inlet Type Projecting Area Full 1.8 2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Repont
p:\03035 - silverbell traiis\sitverbe.cvm

05/30/03 07:41:56 AM

© Haestad Methods, Inc.

Frontier Engineering

37 Brooksige Road Waterbury, CT 068708 USA

R-) K8

(203) 755-1666

Project Engineer: Kent Deipl
CulvertMaster vt.1
Page 2 of ;



Culvert Analysis Report
CULVERT 8: Needmore Wy Sta. 66+19

Anaiysis Component

Storm Event Design Discharge 8.35 cfs
Peak Discharge Method: User-Specified
Design Discharge 9.35 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Taitwater
Tailwater Elevation 2.000.04 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-24 inch Circular §.35 cfs 2,001.29 8 5.33 fi's
Weir Not Considered N/A N/A N/A

Project Title: Silverbel! Trails - Drainage Report

Project Engineer: Kent Delph
p:\03035 - silverbell trails\silverpe.cvm

Frontier Engineering CulvertMaster v1.C
08/30/03 07:42:02 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 1cf 2
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Component:Culvert-1

Cuivert Analysis Report

CULVERT 8: Needmore Wy Sta. 66+19

Culvert Surmmary

Computed Headwater Elevation 2,001.29 fi Discharge 935 cfs
Inlet Contral HW Elev 200117 # Tailwater Elevation 200004 1
Outlet Control HW Elev 200128 Control Type Qutlet Control
Headwater Depth/ Height 0.93

Grades

Upstream Invert 1,998.44 A Downstream Invert 1,999.04 ft
Length 40.00 f Constructed Slope 0.010000 fi/ft
Hydrautic Profile

Profile M2 Depth, Downstream 1.09 ft
Slope Type Mild Normal Depth 1.31 ft
Flow Regime Subcritical Criticat Depth 1.09 ft
Velocity Downstream 533 fus Critical Slope 0.017357 fit
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 f
Section Size 24 inch Rise 2.00 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 2,001.29 ft Upstream Velocity Head 0.29 ft
Ke 0.ec Entrance Loss 0.26 ft
Inlet Cantrol Properties

Inlet Control HW Elev 2,00117 f Flow Control N/A
Inlet Type Projecting Area Full 3.1 ft2
K 0.03400 HDS 5 Chart 2

M 1.50C00 HDS 5 Scale 3

C 0.05530 Equation Farm 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report
P:A03035 - silverbell trailsisilverbe.cvm

08/30/03 07:42:02 AM

© Haestad Methods, Inc.

Frontier Engineering

37 Brookside Road Waterbury, CT 06708 USA

R.17

(203) 755-1666

Project Engineer: Kent Deiph
CulvertMaster vi1.C
Page 2 of 2



Culvert Analysis Report
CULVERT 9: Needmore Wy Sta. 62+71

Analysis Component

Storm Event Design Discharge 495 cfs

Peak Discharge Method: User-Specified

Design Discharge 4,95 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,000.74 fi
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 4.95 cfs 2,001.84 ft 4.75 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbell Trails - Drainage Report Project Engineer: Kent Delp
33?5035 - silverbell trails\silverbe cvm Frontier Engineering CulvertMaster v1.
0/03 07:42:07 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of
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Component: Culvert-1

Culvert Analysis Report

CULVERT 9: Needmore Wy Sta. 62+71

Culvert Summary

Computed Headwater Elevation 2,001.84 Discharge 4.95 cfs
Iniet Control HW Elev 2,001.75 ft Tailwater Elevation 200074 i
Qutlet Control HW Elev 2,001.84 fi Control Type Qutlet Control
Headwater Depth/ Height 0.98

Grades

Upstream invert 200037 # Downstream invert 1,899.99 ft
Length 40.00 tt Constructed Slope 0.009500 /Mt
Hydraulic Profile

Profile M2 Depth, Downstream 0.86 ft
Slope Type Mild Normal Depth 110 ft
Flow Regime Subcriticat Critical Depth .86 ft
Velocity Downstream 4.75 fifs Critical Slope 0.019626 /R
Section

Section Shape Circutar Mannings Coeffictent 0.024
Section Material CMP Span 150 1t
Section Size 18 inch Rise 1.50 fi
Number Sections 1

Qutlet Control Praperties

Qutlet Control HW Elev 2,001.84 ft Upstream Velocity Head 0.20 #
Ke 0.90 Entrance Loss 0.18 ft
Inlet Control Properties

Inlet Cantrol HW Elev 2,001.75 ft Flow Controt N/A
intet Type Projecting Area Full 1.8 fi*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Farm 1

Y 0.54000

Project Titte: Sitverbell Trails - Drainage Repont
B03035 - siverbell trails\silverbe.cvm

09/30/03 07:42:07 AM

© Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708 USA

Frontier Engineering

2__10

(203) 755-1666

Project Engineer: Kent Delph

CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 10: Needmore Wy Sta. 60+73

Analysis Component

Storm Event Design Discharge 4.70 cfs

Peak Discharge Method: User-Specified

Design Discharge 4.70 cfs Check Discharge 0.00 cfs

Taitwater Conditions: Constant Tailwater

Taiiwater Elevation 2,001.55 ft
Name Description Discharge HW Etev Velocity
Culvert-1 1-18 inch Circular 4.70 cfs 2,002862 1 4.66 f/s
Weir Not Considered N/A N/A N/A

Project Title: Sitverbeli Trails - Drainage Report Project Engineer: Kent Deipt
PAC3035 - silverbel! trails\siiverbe.cvm Frontier Engineering CulvertMaster v1.(
09/30/03 07:39:21 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2
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Culvert Analysis Report
CULVERT 10: Needmore Wy Sta. 60+73

Component:Culvert-1

Culvert Summary

Computed Headwater Elevation 2,002.862 R Discharge 470 cfs
Intet Contrel HW Eley 200253 1 Tailwater Elevation 2,001.55 ft
Outlet Control HW Elev 2,002.62 ft Control Type Qutiet Control
Headwater Depth/ Height 0.85

Grades

Upstream Invert 2,001.20 f Downstream Invert 2,000.80 i
Length 40.00 ft Constructed Slope 0.010000 fsft

Hydraulic Profile

Profite M2 Depth, Downstream . 0,83 ft
Slope Type Mild Normal Depth 1.04 ft
Flow Regime Subcritical Critical Depth 0.83 ft
Velocity Downstream 466 fis Critical Slope 0.019274 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 150 ft
Number Sections 1

Qutiet Centrol Properties

Outfet Control HW Elev 2,002.62 ft Upstream Velocity Head 0.21 ft
Ke 0.90 Entrance Loss 0.18 ft

Inlet Control Properties

Inlet Control HW Elev 2,002.53 fi Fiow Control N/A

Inlet Type Projecting Area Ful! 1.8 ft2

K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.06530 Equation Form 1

Y 0.54000
Project Title: Sitverbell Trails - Drainage Report Project Engineer: Kent Delph
P03035 - silverbell trails\silverbe cvm Frontier Engineering CulvertMaster vi.0
09/30/03 07:38:21 AM © Haestad Methods, inC. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 2 of 2
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Culvert Analysis Report
CULVERT 11: Needmore Wy Sta. 54+56

Analysis Component

Storm Event Design Discharge 3.85 cfs

Peak Discharge Method: User-Specified

Design Discharge 3.85 cfs Check Discharge .00 cfs

Tailwater Conditions: Constant Taitwater

Tailwater Elevation 200438 f
Narme Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 3.85cfs 2,005.12 ft 4.35 fi/s
Weir Not Considered N/A N/A N/A

Project Title: Silverpe)! Trails - Drainage Report Project Engineer: Kent Delg
g.\03035 - silverbelt trails\silverbe.cvm Frontier Engineering CulvertMaster vt
9/30/03 07:39:29 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of
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Component:Culvert-1

Cuivert Analysis Report

CULVERT 11: Needmore Wy Sta. 54+56

Culverl Summary

Computed Headwaier Elevation 200512 f Discharge 3185 cfs
inlet Control HW Elev 2.004.96 f Tailwater Elevation 2,304.38 ft
Outlet Control HW Elev 2,005.12 f Control Type Outlet Control
Headwater Depth/ Height .88

Grades

Upstream Invert 2,003.80 ft Downstream Invert 2,003.63 ft
Length 40.00 ft Constructed Slope 0.004250 fi/ft
Hyaraulic Profite

Profile M2 Depth, Downstream 075 f
Slope Type Miid Normal Depth 1.29 f
Flow Regime Subecritical Critical Depth 0.75 ft
Velocity Downstream 435 fUs Critical Slope 0.018285 fi/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Materiai CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Control Properties

Quttet Controt HW Elev 2.005.12 ft Upstream Velocity Head a.12 ft
Ke 0.80 Entrance Loss 011 fi
Inlet Control Properties

Inlet Control HW Elev 2,004.96 ft Flow Cantrol N/A
inlet Type Projecting Area Full 1.8 fi?
K (.03400 HDS 5 Chart 2

M 1.500400 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report
P03035 - silverbell trailsisilverbe.cvm

08/30/03 07:39:20 AM

@ Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

Frontier Engineering

R_"272

(203} 755-1666

Project Engineer: Kent Delph
CulventMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 12: Needmore Wy Sta. 51+55

Analysis Compaonent

Storm Event Design Discharge 23.20 cfs

Peak Discharge Method: User-Specified

Design Discharge 23.20 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,005.23 ft
Name Description Discharge HW Elev Velocity
Culvert-1 2-24 inch Circular 23.20 cfs 2,007.03 ft 5.76 ft/s
Weir Mot Considered N/A NIA N/A

Project Title. Siiverben Trails - Drainage Report
P\O3035 - silverbell trails\silverbe.cvm

Project Engineer: Kent Delph
08/30/03 07:39:36 AM

CulvertMaster v1.0
Page 1 of 2

Frontier Engineering
© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666
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Component;Culvert-1

Culvert Analysis Report

CULVERT 12: Needmore Wy Sta. 51+55

Culvert Summary

Computed Headwater Elevation 2,007.03 ft Discharge 23.20 cfs
Inlet Control HW Elev 2,006.93 ft Tailwater Ejevation 2,005.23 ft
Outlet Control HW Elev 2,007.03 ft Control Type Qutlet Control
Headwater Depth/ Height 1.06

Grades

Upstream Invert 2,004.91 # Downstream invert 2,004.48 #
Length 40.00 ft Constructed Stope 0.010750 #/ft
Hydrautic Profile

Profile M2 Depth, Downstream 1.22 fi
Slope Type Mild Normal Depth 1.50 ft
Flow Regime Subcritical Critical Depth 1.22 #
Velocity Downstream 5.76 fis Critical Slope 0.018745 ftft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 fi
Number Sections 2

Outtet Control Properties

Outlet Control HW Elev 2,007.03 ft Upstream Velocity Head 034 #
Ke 0.90 Entrance Loss Q.31 ft
Inlet Control Properties

Inlet Control HW Elev 2,006.93 ft Flow Control N/A
Inlet Type Projecting Area Full 6.3 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report

P\03035 - silverbel! trails\siiverbe. cvm
© Haestad Methods, Inc.

08/30/03 07:39:36 AM

Frontier Engineering

37 Brookside Road Waterbury, CT 06708 USA

(203) 755-1666

Project Engineer: Kent Delj
CulvertMaster v1
Page 2 ol



Culvert Analysis Report
CULVERT 13: Michelob Ln. Sta. 44+37

Analysis Companent

Storm Event Design Discharge 7.05 cfs

Peak Discharge Methed: User-Specified

Design Discharge 7.05 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,008.22 #
Name Description Discharge HW Elev Velacity
Culvert-1 1-18 inch Circular 7.05 cfs 2.009.84 f 5.46 fi/s
Weir Not Censidered N/A N/A N/A

Eroiect Title_: Silverbell Traits - Drainage Report Project Engineer: Kent Del
83?33035 - silverbell trails\silverbe cvm Frontier Engineering CulvertMaster v~
0/03 07:39:44 AM © Haestad Metbads, Inc. 37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666 Page 1 a
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Component:Culvert-1

Culvert Analysis Report

CULVERT 13: Michelob Ln. Sta. 44+37

Culvert Summary

Computed Headwater Elevation 2,009.84 ft Discharge 7.05 cfs
Inlet Gontrol HW Elev 2,009.76 ft Tailwater Elevation 2,008.22 ft
Cutlet Control HW Elev 2.009.84 ft Cantrol Type Qutlet Control
Headwater Depth/ Height 1.24

Grades

Upstream Invert 2,007.98 ft Downstream [nvert 2,007.47 &
Length 40.00 #t Constructed Stope 0.012750 futt
Hydraulic Profile

Profile M2 Depth, Downstream 1.03 ft
Slope Type Mila Normal Depth NiA f
Flow Regime Subcritica! Critical Depth 1.03 #
Velocity Downstream 5.46 ft/s Criticat Slope 0.023139 f/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Contrel Properties

Qutlet Controt HW Elev 2,009.84 ft Upstreamn Velocity Head 0.25 ft
Ke 0.90 Entrance Loss 0.26 &
Iniet Control Properties

Inlet Control HW Elev 2,009.76 ft Fiow Control N/A
Inlet Type Projecting Area Full 1.8 ft?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS & Scale 3

c 0.05530 Equation Form 1

Y 0.54000

Praject Title: Silverbell Trails - Drainage Report
P3035 - silverbell tradsisilverbe.cvm

09/30/03 07:26:44 AM

© Haestad Methods, Inc

Frontier Engineering

2 o7

37 Breokside Road  Waterbury, CT 08708 USA  (203) 755-1666

Project Engineer: Kent Delp
CulvertMaster v1.
Page 2 of



Culvert Analysis Report
CULVERT 14: Michelob Ln. Sta. 40+32

Analysis Component

Storm Event Design Discharge 6.00 cfs

Peak Discharge Method: User-Specified

Design Discharge 6.00 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,008.31 ft
Name Descripticn Discharge HW Elev Veloccity
Culvert-1 1-18 inch Circular 6.00 cfs 2,009.55 ft 511 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Siiverbell Trails - Drainage Report
PAD3035 - silverbell trails\silverbe.cvm
09/30/03 07-39'51 AM

Project Engineer: Kent Delg
Frontier Engineering CulvertMaster v1
© Haestad Methods, Inc, 37 Brookside Road  Waterbury, CT 06708 LSA  (203) 755-1666 Page 1 of
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Component:Culvert-1

Culvert Analysis Report

CULVERT 14: Michelob Ln. Sta. 40+32

Culvert Summary

Computed Headwater Elevation 2,009.55 f Discharge 6.00 cfs
Inlet Control HW Elev 2,009.38 ft Tailwater Elevation 2,008.31 ft
Qutlet Control HW Elev 2,009.55 f Control Type Outlet Control
Headwater Depth/ Height 1.16

Grades

Upstream invert 2,007.80 fi Downstream Invert 2,007.56 ft
Length 4000 ft Constructed Slope 0.006000 fi/ft
Hydraulic Profile

Profile M2 Depth, Downstream Q.95 ft
Slope Type Mild Normal Depth N/A ft
Flow Regime Suberitical Critical Depth 095 ft
Velocity Downstream 511 fi/s Critical Slope .021193 fuft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 R
Number Sections 1

Outlet Control Properties

Outlet Controt HW Elev 2,009.55 ft Upstream Velocity Head 0.19 ft
Ke 0.80 Entrance Loss 017 ft
Inlet Control Properies

Inlet Control HW Eley 2,009.38 fi Flow Control N/A
Inlet Type Projecting Area Full 1.8 ft
K 0.03400 HDS 5 Chart 2

i 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y 0.54000

P_‘Oject Title: Sitverbel Trails - Drainage Report
P\3035 - silverbel| trailsisilverbe.cvm

09/30/03 G7:39:51 AM

© Haestaa Methods. Inc.

Frontier Engineering

37 Brookside Road  Waterbury, CT 08708 USA  (203) 755-1866

0 79

Project Engineer. Kent Delph
CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 15: Lickskillet Ln. Sta. 38+37

Analysis Component

Storm Event Design Discharge 5.22 cfs
Peak Discharge Method: User-Specified
Design Discharge 5.22 cfs Check Discharge 0.00 cfs
Tailwater Conditions: Constant Tailwater
Tailwater Elevation 2.013.35 #
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 5.22 cfs 2,014.32 ft 4.85 fi/s
Weir Not Considered N/A N/A N/A

Project Title: Siiverbell Trails - Drainage Report Project Engineer: Kent Delph
P:¥03035 - silverbel! trails\sitverbe.cvm Frontier Engineering CulvertMaster v1.0
09/30/03 07:39:57 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203} 755-1666 Page 1 of 2
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Component Culvert-1

Culvert Analysis Report

CULVERT 15: Lickskillet Ln. Sta. 38+37

Culvert Summary

Computed Headwater Elevation 201432 ft Discharge 5.22 cfs
nlet Control HW Elev 2.014.04 ft Tailwater Elevation 201335 ft
Outlet Control HW Elev 201432 f Control Type Cutlet Control
Headwater Depth/ Height 1.33

Grades

Upstream Invert 2,012.32 ft Cownstream Invert 2,012.60 ft
Length 40.00 ft Constructed Siope -0.0070Q00 ft/ft
Hydraulic Profile

Profite CompositeAZPressure Depth, Downstream 0.88 fi
Slope Type Adverse Normai Depth N/A ft
Flow Regime Subecritical Critical Depth 0.88 ft
Velocity Downstream 4.85 fi/s Critical Slope 0.020004 ft/it
Section

Section Shape Cireular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 2,014.32 fi Upstream Velacity Head 0.14 ft
Ke 0.90 Entrance Loss 012 fi
inlet Control Properties

Inlet Control HW Elev 2014.04 ft Flow Control N/A
inlet Type Projecting Area Full 1.8 ft2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scaie 3

Cc 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverpell Trails - Drainage Report
PO3035 - silverbell trailsisilverbe.cvm

08/30/03 07:39:57 AM

© Haestad Methods, Inc.

37 Brookside Road  Waterbury, CT 06708 USA

Frontier Engineering

0_2n

(203) 755-1666

Project Engineer: Kent Delph
CulvertMaster v1.0
Page 2 of 2
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Culvert Analysis Report

CULVERT 16: Sooner Ln. Sta. 24+53

Analysis Component

Storm Event Design Discharge 8.10 cfs
Peak Discharge Method: User-Specified
Design Discharge 8.10 cfs Check Discharge 0.00 cfs
Taitwater Conditions: Constant Tailwater
Tailwater Elevation 202243 ft
Name Description Discharge HW Elev Velocity
Culven-1 1-24 inch Circutar 8.10 cfs 2,023.67 ft 5.07 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silverbell Trails - Dranage Report
PAB303S - silverbell trails\silverbe cvm
09/30/03 07:40:01 AM © Haestad Methods, Inc.

Frontier Engineering
37 Brookside Road  Waterbury, CT 06708 USA

D

{203) 755-1666

Project Engineer: Kent Deiph
CulvertMaster v1.0
Page 1 of 2



Component:Culvert-1

Culvert Analysis Report

CULVERT 16: Sconer Ln. Sta, 24+53

Culvert Summary

Computed Headwater Elevation 2,023.67 ft Discharge 8.10 cfs
inlet Control HW Elev 2,023.52 ft Tailwater Elevation 2,022.43 ft
COutlet Control HW Elev 2,023.67 ft Control Type Outlet Control
Headwater Depth/ Height 0.86

Grades

Upstream tnvert 202195 f# Downstream invert 202143 ft
Length 40.00 ft Constructed Slope 0.013000 it
Hydraulic Profile

Profile M2 Depth, Downstream 1.01 #
Slope Type Mild Nermal Depth 1.09 ft
Flow Regime Subcritical Critical Depth 1.01 ft
Velocity Downstream 5.07 ftis Critical Slope 0.016703 f/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 2.00 ft
Section Size 24 inch Rise 2.00 #
Number Sections 1

QOutllet Controf Properties

Outlet Control HW Elev 2,02367 fi Upstream Velocity Head 0.33 ft
Ke 0.90 Entrance Loss 0.30 f
Inlet Control Properties

Inlet Control HW Elev 2,023.52 ft Flow Control N/A,
Inlet Type Projecting Area Full 3.1 f2
K 0.03400 HDS 5 Chart 2

M 1.50000 HOS 5 Scale 3

C 0.95530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report
p:\03035 - silverbell traiis\silverbe. cvm

08/30/03 07:40:01 AM

© Haestad Methcds, Inc.

Frontier Engineering

R-37

37 Brookside Road Waterbury, CT 06708 USA  (203) 755-1666

Project Engineer: Kent Delph

CulveriMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 17: Sooner Ln. Sta. 30+59

Analysis Component

Starm Event Design Discharge 6.85 cfs

Peak Discharge Method: User-Specified

Design Discharge 6.85 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Censtant Tailwater

Tailwater Elevation 2,021.99
Name Descriptian Bischarge HW Elev Velacity
Culvert-1 1-18 inch Circular 6.85cfs 202348 1t 5.39 fi/s
Weir Not Considered N/A N/A N/A
Project Title: Silverbelt Trails - Drainage Report Project Engineer. Kent Delpn
p:\@3035 - sitverbell trails\silverbe cvm Frontier Engineering CulveriMaster v1.0
09/30/03 ©7:40:07 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1668 Page 1 of 2
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Component;Culvert-1

Culvert Analysis Report

CULVERT 17: Sooner Ln. Sta. 30459

Culvert Summary

Computed Headwater Elevation 202348 Discharge 6.85 cfs
inlet Control HW Elev 2,023.24 ft Tailwater Elevation 2,021.99 ft
Outlet Control HW Elev 2,023.48 ft Control Type Outlet Control
Headwater Depth/ Height 1.33
Grades
Upstream Invert 2,021.49 Downstream invert 202124 fi
Length 40.00 ft Constructed Slope 0.006250 fuft
Hydraulic Profile
Profile CompasiteM2Pressure Depth, Downstream 1.01 ft
Slope Type Miid Normai Depth N/A ft
Flow Regime Subcritical Critical Depth 1.01 ft
Velocity Downstream 5.39 fi/s Critical Slope 0.022754 fuft
Section

" Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 150 ft
Section Size 18 inch Rise 150 ft
Number Sections 1
Qutiet Control Properties
Outiet Controt HW Elev 2,023.48 1 Upstream Velacity Head 0.23 ft
Ke 0.90 Entrance Loss 0.21 ft
Inlet Control Properties
Infet Control HW Eiev 2,023.24 ft Flow Contro! N/A
inlet Type Projecting Area Full 1.8 ft?
K 0.03400 HDS 5 Chart 2
M 1.50000 HDS 5 Scale 3
Cc 0.05530 Equation Form 1
Y 0.54000

Project Titte: Silverbell Trails - Drainage Report
PAO3035 - silverbell trails\silverbe.cvm

09/30/03 07:40:07 AM

© Haestad Methods, inc.

37 Brookside Road

Frontier Engineering

Waterbury, CT 06708 USA

n-24

(203) 755-1666

Project Engineer: Kent Delph
CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 18: Sooner Ln. Sta. 38+17

Analysis Component

Storm Event Design Discharge 14.05 cfs
Peak Discharge Method: User-Specified
Design Discharge 14.05 cfs Check Discharge 0.00 cfs
Tailwater Conditicns: Constant Tailwater
Tailwater Elevation 201893 ft
Name Description Discharge HW Eley Velocity
Cuivert-1 2-18 inch Circular 14.05 cfs 2.020.47 ft 5.45 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Silveroell Trails - Drainage Report
pP02035 - silverbell trails\siiverbe.cvm
09/30/03 07.40:13 AM

Project Engineer; Kent Delph
CuivertMaster v1.0
Page 1 of 2

Frontier Engineering
© Haestad Methods, inc. 37 Brookside Road Waterbury, CT 08708 USA  {203) 755-1666
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Component:Culvert-1

Cuivert Analysis Report

CULVERT 18: Sooner Ln. Sta. 38+17

Culvert Summary

Computed Headwater Elevation 2,020.47 # Discharge 14.05 cfs
Inlet Contrai HW Eiev 2,020.28 ft Tailwater Elevation 2,018.93 ft
Qutlet Control HW Elev 2,020.47 ft Control Type Outlet Control
Headwater Depth/ Height 1.32

Grades

Upstream lnvert 2,018.50 ft Downstream Inven 2.018.18 ft
Length 40.00 ft Constructed Slope 0.008000 ft/ft
Hydraulic Profile

Profile CompositeM2Pressure Depth, Downstream 103 #
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.03 ft
Velocity Downstream 5.45 ftfs Critical Slope 0.023105 fu/ft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 2

Outlet Control Properties

Outlet Control HW Elev 2,020.47 ft Upstream Velocity Head 0.25 ft
Ke 0.90 Entrance Loss 0.22 f
Inlet Contral Properties

Inlet Contral HW Elev 2,020.28 ft Flow Control N/A
Intet Type Projecting Area Full 35 f2
K 0.03400 HDS 5 Charl 2

M 1.50000 HDS 5 Scaie 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Sitverbell Trails - Drainage Report
P:\W03035 - silverbell traitsisilverbe.cvm

09/30/03 07:40:13 AM

@ Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA

B-36

Frontier Engineering

(203) 755-1666

Project Engineer: Kent Delpt
CulvertMaster v1.(
Page 2 of |



Culvert Analysis Report
CULVERT 19: Sooner Ln. Sta. 39+54

Analysis Component

Storm Event Design Discharge 14.06 cfs

Peak Discharge Method: User-Specified

Design Discharge 14.06 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,018.14 ft
Name Description Discharge HW Elev Velocity
Cuiven-1 2-18 inch Circutar 14,06 cfs 2,020.02 ft 5.45 fi/s
Weir Not Considered N/A N/A N/A
Project Title: Silverbell Trails - Drainage Repor Project Engineer. Kent Delph
PO3035 - silverbell trails\silverbe. cvm Frontier Engineering CulvertMaster v1.Q
09/30/03 07:40:18 AM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  (203) 755-1666 Page 1 of 2
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Component:Culvert-1

Culvert Analysis Report
CULVERT 19: Sooner Ln, Sta, 39+54

Culvert Summary

Computed Headwater Elevation 2,020.02 ft Discharge 14.06 cfs
Inlet Control HW Elev 2,019.93 ft Tailwater Elevation 2,018.14 fi
Qutlet Control HW Elev 2,020.02 & Control Type QOutlet Control
Headwater Depth/ Height 1.24

Grades

Upstreamn invert 2,018,116 ft Downstream Invert 2,017.39 ft
Length 40.00 ft Constructed Slope 0.019250 fuft
Hydraulic Profile

Profile M2 Depth, Downstream 1.03 fi
Slope Type Miid Normal Depth 1.10 ft
Flow Regime Subcritical Critical Depth 1.03 ft
Velocity Downstream 5.45 ft/s Critical Slope 0.023115 fvft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 2

Outlet Control Properties

Qutlet Control HW Elev 2,020.02 f Upstream Velocity Head 0.40 ft
Ke 0.80 Entrance Loss 0.36 ft
inlet Controf Properties

Iniet Control HW Elev 2,01993 # Flow Control N/A
Inlet Type Projecting Area Full 3.5 fi*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Project Titie: Silverbell Trails - Drainage Report
pA03035 - silverbetl trails\silverbe. cvm

08/30/03 07:40:18 AM

© Haestad Methods, Inc.

Frontier Engineering

37 Brookside Road Waterbury, CT 06708 USA

Q2R

(203) 755-1666

Project Engineer: Kent Delp
CulveriMaster vi1.
Page 2 of



Culvert Analysis Report
i CULVERT 20: Sooner Ln. Sta. 40+29

i' Analysis Component
Storm Event Design Discharge 6.15 cfs

ﬁ Peak Discharge Method: User-Specifieg

Design Discharge 6.15 cfs Check Discharge 0.00 cfs
i Tailwater Conditions: Constant Tailwater
Tailwater Elevation 2,018.53 ft
Name Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 6.15 ¢fs 2,019.79 & 516 ft/s
. Weir Not Considered N/A N/A N/A
‘
) P_fUiEct Title-: Silverbell Trails - Drainage Report Project Engineer: Kent Delph
8-9\03035 - silverbell traiis\silverbe.cvm Frontier Engineering CutvertMaster v1.0
‘ /30/03 07:40:29 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA {203) 755-1666 Page 1 of 2
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Component:Culvert-1

Culvert Analysis Report

CULVERT 20: Sooner Ln. Sta. 40+29

Culvert Summary

Computed Headwater Elevation 2,019.79 ft Discharge 6.15 cfs
Inlet Centrol HW Elev 2,019.60 ft Tailwater Elevation 2,018.53 ft
Qutlet Control HW Elev 2,019.79 ft Contro! Type Qutlet Control
Headwater Depth/ Height 1.20

Grades

Upstream nvert 2,017.99 ft Downstream Inven 2,017.78
Length 40.00 ft Constructed Sfope 0.005250 fi/ft
Hydraulic Profile

Profile M2 Depth, Downstream 0.96 ft
Slope Type Miid Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 0.96 fi
Velocity Downstream 516 fi/s Critical Slope 0.021454 fift
Section

Section Shape Circular Mannings Caefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 R
Number Sections 1

Qutlet Control Properties

Qutlet Cantrol HW Elev 2,019.79 ft Upstream Velocity Head 0.19 ft
Ke 0.90 Entrance Loss 017 ft
Inlet Contro! Properties

Inlet Control HW Elev 2,019.60 ft Flow Control N/A
Iniet Type Projecting Area Full 1.8 fi2
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Engineer: Kent Delph
CulvertMaster v1.0
Page 2 of 2

Project Title: Sitverbell Trails - Drainage Repert
P:\03035 - silverbell trailsisilverbe. cvm
09/30/03 07:40.29 AM © Haestad Methods, Inc.

Frontier Engineering
37 Brookside Road  Waterbury, CT D670B UUSA
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Culvert Analysis Report
CULVERT 21: Sooner Ln. Sta. 40+62

Analysis Component

Storm Event Design Discharge 7.27 cfs

Peak Discharge Method: User-Specified

Design Discharge 7.27 cfs Check Discharge 0.00 cfs

Tailwater Conditions: Constant Tailwater

Tailwater Elevation 2,018.09 fi
Narme Description Discharge HW Elev Velocity
Culvert-1 1-18 inch Circular 7.27 cis 201972 ft 5.53 ft/s
Weir Not Considered N/A N/A N/A

Project Title: Siiverbell Trails - Drainage Report

Project Engineer: Kent Defph
P:AD3035 - silverbeil traits\silverbe.cvm

Frontier Engineering CulveriMaster v1.0
09/30/03 07:40:34 AM @ Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 2
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Component: Culvert-1

Culvert Analysis Report

CULVERT 21: Sooner Ln. Sta. 40+62

Culvert Summary

Computed Headwater Elevation 2,019.72 Discharge 7.27 cfs
Inlet Control HW Elev 201953 f Tailwater Elevation 2.018.09 ft
QOutiet Control HW Elev 2,019.72 ft Control Type Outlet Control
Headwater Depth/ Height 1.35

Grades

Upstream Invert 2,017.70 ft Downstream invert 2,017.34 1t
Length 40.00 ft Canstructed Siope 0.009000 fi/ft
Hydraulic Profite

Profitle CompositeM2FPressure Cepth, Downstream 1.04 fi
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Criticat Depth 1.04 i
Velacity Downstream 5.53 fifs Critical Slepe 0.023623 fift
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Qutlet Centrol Properties

Outlet Control HW Elev 2,019.72 ft Upstream Velocity Head 0.26 ft
Ke 0.90 Entrance Loss 0.24 ft
Inlet Control Properties

inlet Control HW Elev 2,019.53 f Fiow Contral N/A
Inlet Type Projecting Area Full 1.8 ft*
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

Cc 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report
p:\D3035 - silverbelt trails\silverbe cvm

08/30/03 07:40:34 AM

@ Haestad Methods, Inc.

37 Brookside Road

Frontier Engineering

Waterbury, CT 06708 USA (203) 755-1666

47

Project Engineer. Kent Delph

CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 22: Sooner Ln. Sta. 45+30

Analysis Component

Storm Event Design Discharge 9.50 cfs
Peak Discharge Method: User-Specified
Design Discharge 9.50 cfs Check Discharge 0.00 cfs
Taitwater Conditions: Constant Tailwater
Tailwater Elevaticn 2,017.26 f
Name Description Discharge HW Eley Velocity
Culvert-1 2-18 inch Circular 8.50 cfs 201818 1 4.68 ft/s
Weir Not Considered N/A N/A N/A

Project Titie: Silverbell Trails - Drainage Report
R:M03035 - sitverbell trails\silverbe.cvm

Project Engineer. Kent Delph
08/30/03 07:40:39 AM & Haestad Metheds, Inc.

CulvertMaster vt.0
Page 1 of 2

Frontier Engingering
37 Brockside Road Waterbury, CT 06708 USA  (203) 755-1666
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Component:Culvert-1

Culvert Analysis Report

CULVERT 22: Sooner Ln. Sta. 45+30

Culvert Summary

Computed Headwater Elevation 2,01819 ft Discharge 9.50 cfs
Inlet Control HW Elev 2,018.03 ft Tailwater Elevation 2,017.26 f
Outlet Control HW Elev 2,018.19 f Controi Type Outlet Control
Headwater Depth/ Height 1.00

Grades

Upstream Invert 2,016.69 ft Downstream Invert 2,016.51 f
Length 40.00 ft Constructed Siope 0.004500 ft/t
Hydrautic Profile

Profile M2 Depth, Downstream 0.84 f
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcriticai Critical Depth 0.84 f
Velocity Downstream 4.68 fus Critical Slope 0.019362 fvft
Section

Section Shape Circular Mannings Coefficient D.024
Section Material CMP Span 150 ft
Section Size 18 inch Rise 1.50 ft
Number Sections 2

Qutlet Control Properties

Qutlet Control HW Elev 2,018.19 ft Upstream Velocity Head 0.15 #
Ke 0.90 Entrance Loss 013 f
Inlet Control Properties

Inlet Control HW Elev 2,018.03 ft Flow Contraf N/A
Inlet Type Projecting Area Full 3.5 ft?
K 0.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

C 0.05530 Equation Form 1

Y 0.54000

Project Title: Silverbell Trails - Drainage Report
PA03035 - silverbell trailsi\siiverbe.cvimn

05/30/03 07:40:39 AM

© Haestad Methods, Inc.

Frontier Engineering

37 Brookside Road Waterbury, CT 06708 USA {203) 755-16686

.44

Project Engineer: Kent Deiph

CulvertMaster v1.0
Page 2 of 2



Culvert Analysis Report
CULVERT 23:Husker Ln West Sta. 50+79

Analysis Companent

Storm Event Design Discharge 7.63 cfs

Peak Discharge Methad: User-Specified

Cesign Discharge 7.63 cfs Check Discharge 0.00 cfs

Tailwater Conditions; Constant Tailwater

Tailwater Elevation 15.25 it
Name Description Discharge HW Elev Velacity
Culvert-1 1-18 inch Circular 7.63cfs 17.00 ft 5.66 ft/s
Weir Not Considered N/A N/A N/A
Project Title: SHverbell Trails - Drainage Repon Project Engineer: Kent Delph
P:\03035 - silverbell trails\silverbe.cvm Frontier Engineering CutvertMaster v1.0
09/30/03 08:46:14 AM © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  {203) 755-1666 Page 1 of 2
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Component: Cuivert-1

Culvert Analysis Report

CULVERT 23:Husker Ln West Sta. 50+79

Culvert Summary

Computed Headwater Elevation 17.00 & Discharge 7.63 cfs
Intet Contral HW Elev 16.90 ft Tailwater Elevation 15.25 ft
Outlet Controf HW Elev 17.00 ft Control Type Outlet Controt
Headwater Depth/ Height 1.33

Grades

Upstream Invert 15.00 ft Downstream tnvert 1450 ft
Length 40.00 ft Constructed Slope 0.012500
Hydraulic Profile

Profile M2 Depth, Downstream 1.07 #
Slope Type Mild Normal Depth N/A ft
Flow Regime Subcritical Critical Depth 1.07 ft
Velocity Downstream 5.66 ft/s Critical Slope 0.024427 fuft
Section

Section Shape Circular Mannings Coefficient 0.024
Section Material CMP Span 1.50 1t
Section Size 18 inch Rise 1.50 ft
Number Sections 1

Outlet Control Properties

Outlet Control HW Elev 1700 Upstream Velocity Head 0.30 #t
Ke 0.90 Entrance Loss 0.27 ft
Inlet Contrel Properties

Iniet Control HW Elev 16.90 ft Fiow Control N/A
Inlet Type Projecting Area Full 1.8 fi2
K £.03400 HDS 5 Chart 2

M 1.50000 HDS 5 Scale 3

c 0.05530 Equation Form 1

Y £.54000

Project Title: Silverbell Trails - Drainage Report
p:\03035 - silverbel! trails\silverbe.cvm

G9/30/03 08:46:14 AM

© Haestad Methods, inc.

Frontier Engineering

Project Engineer: Kent Delph

37 Brookside Read  Waterbury, CT 06708 USA  (203) 755-1666

-4

CulvertMaster v1.0
Page 2 of 2



APPENDIX C

100-YEAR ROADWAY AND FLOODPLAIN RATINGS




A-A capacity rating
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmwA03163.fm2
Worksheet A-A
Flow Element lrreguiar Channe)
Method Manning's Formula
Solve For Discharge
Input Data
Channel Slope 0.008000 ft/t
Water Surface Elevation 82.00 ft
Elevation range: 58.00 ft to 62.00 ft.
Station {ft) Eilevation (ft) Start Station End Station Roughness
0.00 62.00 0.00 370.00 0.045
45,00 60.00

110.00 5B.00

190.00 58.00

300.00 60.00

370.00 62.00
Results
Witd. Mannings Coefficient 0.045
Discharge 5,352.42 cfs
Flow Area 960.00 fiz
Woetted Perimeter 370.12 ft
Top Width 370.00 ft
Height 4.00 ft
Criticai Depth 61.12 ft
Critical Slope 0.023207 ftAt
Velocity 5.58 fi/s
Velocity Head 0.48 ft
Specific Energy 62.48 ft
Froude Number 0.61

Flow is subcritical.

09/29/03 FlowMester v5.1
04:32:33 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203} 755-1666 FPage 1 of
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A1-A1 capacity rating
Worksheet for Irregular Channel

Project Description

Project File c\haestadfmw\03163.fm2
Worksheet A1-A1
Flow Element trregular Channel
Method Manning's Formuia
Sclve For Discharge
Input Data
Channel Slope 0.008000 fiHft
Water Surface Elevation 58.00 ft
Elevation range: 56.00 ft to 60.00 ft.
Station {ft) Elevation {ft) Start Station End Station Roughness
0.00 60.00 0.00 940.00 0.045
40.00 58.00
90.00 56.00

560.00 56.00

940.00 58.00
Results
Wid. Mannings Coefficient 0.045
Discharge 5,354.08 cfs
Flow Area 1,370.00 ft2
Woetted Perimeter 900.05 ft
Top Width 900.00 ft
Height 2.00 ft
Critical Depth 57.42 ft
Critical Slope 0.028246 ft/it
Velocity 3.01 ft/s
Velocity Head 0.24 ft
Specific Energy 58.24 ft
Froude Number 0.56

Flow is subcrtical.

082003 Flowtdaster v5.1
04:32:48 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of
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Michelob Lane
Worksheet for Irregular Channel

Project Description

Project File c:\haestad\fmwA03163.fm2
Worksheet Michlob Lane sta. 37+00 - 45+00
Flow Element iregular Channel
Method Manning's Formula
Solve For Water Eievation
input Data
Channel Slope 0.009000 ft/ft
Elevation range: 2,008.48 ft to 2,010.21 ft.

Station {ft) Elevation (ft} Start Station End Station Roughness

3,700.00 2,010.21 3,700.00 4,500.00 0.022

3,750.00 2,009.82

3,800.00 2,009.31

3,850.00 2,008.97

3,800.00 2,008.74

3,950.00 2,008.48

4,000.00 2,008.65

4,050.00 2,009.21

4.100.00 2,009.01

4,150.00 2,000.04

4,200.00 2,009.29

4,250.00 2,009.48

4,300.00 2,009.47

4,350.00 2,009.03

4,400.00 2,009.22

4,450.00 2,009.48

4,500.00 2,009.19
Discharge 665.00 cfs
Results
Wtd. Mannings Coefficient 0.022
Water Surface Elevation 2,009.38 ft
Flow Area 206.76 ft2
Wetted Perimeter 581.41 ft
Top Width 581.21 ft
Height 0.90 ft
Critical Depth 2,009.36 ft
Criticat Slope 0.010024 fu/ft
Velocity 3.22 ft/s
Veiocity Head 0.16 ft
Specific Energy 2,009.54 ft
Froude Number 0.95

Flow is subcritical.
Flow is divided.

0B/29/03 FlowMaster v5.1
07:28:38 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 af :
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Project Description

Project File
Worksheet
Flow Element
Method
Solve For

¢ \haestadfmw\03163.fm2
Michlob Lane sta, 37+00 - 45+00

Irregutar Channel
Manning's Formula
Water Elevation

Micheiob Lane
Cross Section for Irregular Channe}

Section Data

Witd. Mannings Coefficient

Channel Slope

Water Surface Elevation

Dischage

0.022
0.009000 ft/ft

2,009.38 ft

665.00 cfs

B
£

095/29/03

2010.

2010.0

2009.8

2009.6

8 2009.4

2009.2

%

Elevation (ft)

2009.0

AN

__~

2008.8

A

2008.6

Y

N A

2008.4

N

3700.0

07:28:16 PM

3800.0

3900.0

Haestad Mathods, nc,

4000.0

4100.0
Station (ft)

4200.0

4300.0

37 Brookside Road Waterbury, CT 08708 (203) 755-1666

44000

4500.0

FiowMaster v5.12
Page 1 of 1



Needmore Way 51+35 - 57+07 CP2
Worksheet for irregutar Channel

Discharge 660.00 cfs
Resuits
Witd. Mannings Coefficient 0.022
Water Surface Elevation 2,005.13 ft
Flow Araa 164.01 ft2
Wettad Perimeter 301.65 ft
Top Width 301.54 ft
Height 1.1 ft
Critical Depth 2.006.11 ft
Critical Slopa 0.008663 ft/t
Velocity 4.02 ft/s
Velocity Head 0.25 ft
Spacific Energy 2,005.38 ft
Froude Number 0.96
Flow is subcritical.
Flow is divided.

08/28/03

09:08:50 PM Haestad Methods, Inc. 37 Brookside Road Watarbury, CT 06708  (203) 755-1666

C-s~

FlowMaster v5.12
Page 2 of 2



Needmore Way 51435 - 57+07 CP2
Worksheet for Irregular Channel

Project Description

Project File cihaestadfmwi03163.fm2
Worksheet Needmore Way 51+35 - 57+07 CFP2
Flow Element frregular Channel
Method Manning's Formula
Saolve For Water Elevation
Input Data
Channel Slope 0.008000 ft/ft
Elevation range: 2,004.12 ft to 2,005.35 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
5,349.26 2,005.35 5,349.26 5,707.53 0.022
5,361.21 2,005.16
5,375.08 2,005.10
5,386.79 2,005.06
5,400.85 - 2,004.88
5,412.64 2,004.78
5,426.79 2,004.55
5,430.03 2,005.06
5,441.30 2,005.23
5,446.14 2,005.19
5,450.96 2,005.20
5,455.70 2,005.17
5,460.62 2,005.14
5,472.07 2,004.84
5,477 43 2,004.12
5,485.45 2,004.40
5,489.13 2,004.36
5,503.04 2,004.32
5,509.64 2,004.20
5,514.16 2,004.24
5,528.26 2,004.28
5,541.20 2,004.31
5,554.39 2,004.28
5,566.40 2,004.35
5,580.12 2,004.50
5,591.37 2,004.54
5,605.62 2,004.38
5617.71 2,004.40
5,630.23 2,004.40
5,642 41 2,004 .45
5,655.97 2,004.65
5,668.04 2,004.74
5,681.43 2,005.00
5,6093.94 2,005.11
570753 2,005.23
08/29/03 FlowMaster v5.
09:08:50 PM Haestad Methods, Inc, 37 Brookside Raad Waterbury, CT 06708 (203) 755-18€6 Page 1 of
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Needmore Way 51+35 - 57+07 CP2
Cross Section for Irregular Channel

Project Description

Project File c\haestad\fimwA03163.fm2
Worksheet Needmore Way 51+35 - 57+07 CP2
Flow Element Irregular Channet

Method Manning's Formula

Solve For Water Elevation

Section Data

Wtd. Mannings Coefficient 0.022
Channet Slope 0.008000 ftft
Woater Surface Elevation 2,005.13 ft
Discharge 660.00 cfs
G\
2005.2 A,
™ . / Sz i
i \ i \ = /
~.\.J 2005.0 \
e /
2004 .8 \
C
0 \ /
% 2004.6 7
Kl
2004 4 /\ / \‘..—
2004.2 \/
2004 .0
5300.0 £350.0 5400.0 5450.0 5500.0 5550.0 5600.0 5650.0 5700.0
Station (ft)
08/28/03

N89-00-20 DM

Haastad Methods. Inc.

37 Brookside Road Waterbury, CT D&708

(203) 755-1666

5750.0

FlowMaster v5.12
Page 1 of 1



Sooner Lane Sta. 35+50 - 42+00
Worksheet for trregular Channel

Project Description

Project File ¢ \haestadifmwi03163.fm2
Worksheet Sooner Lane sta. 35+50 - 42+00
Flow Element Irregular Channel
Method Manning's Formuia
Solve For Water Elevation
input Data
Channel Slope 0.008000 ft/t
Elevation range: 2,017.98 ft to 2,019.79 ft.
Station (ft) Elevation (ft) Start Station End Station Roughness
3,550.00 2,019.79 3,550.00 4,150.00 0.022
3,600.00 2,019.59
3,650.00 2,019.30
3,700.00 2,018.99
3,750.00 2,018.67
3,800.00 2,018.55
3,850.00 2,018,78
3,900.00 2,018.43
3,950.00 2,019.19
4,000.00 2,018.44
4.050.00 2,017.98
4,100.00 2,018.98
4,150.00 2,019.60
Discharge 467.00 cfs
Resuits
Witd. Mannings Coefficient 0022
Water Surface Elevation 2,018.98 ft
Flow Area 144.90 fi2
Wetted Perimeter 371.86 ft
Top Width 371.84 ft
Height 1.00 ft
Critical Depth 2,018.96 ft
Critical Slope 0.009806 ft/t
Velocity 3.22 ft/s
Velocity Head 0.1 ft
Specific Energy 2,019.14 t
Froude Number 0.91
Flow is subcritical.
Flow is divided.
08/29/03 Flowhlaster v5.12
07:29:17 PM Haestad Methods, Inc. 37 Brookside Road Watarbury, CT 06708 (203) 755-1666 Page 1 of 1
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Sooner Lane Sta. 35+50 + 42+00
Cross Section for trregular Channel

Project Description

Project File
Worksheet

Flow Element

Method
Solve For

c¢\haestad\ffimwi03163.fm2
Sooner Lane sta. 35+50 - 42+00
Irregular Channel

Manning's Formula

Water Elevation

Section Data

Witd. Mannings Coefficient 0.022

Channel Slope

0.008000 fift

Water Surface Elevation 2,018.98 ft

Dischargg_

467.00 cfs

08/29/03

2019.6

2019.4

2019.2

Elevation (ft)
N N N
= (=] o
—t — -
® o ©
()] Q o

2018.4

2018.2

2018.0

2017.8

K]

*fl

N\

N

/
/

3550.0 3600.0 23650.0 3700.0 3750.0 38000 3850.0 39800.0 3950.0 40000 40500 4100.0 4150.0
Station (ft)

07:29:38 PM

Haestad Mathods, Inc.

37 Brookside Road Waterbury, CT 08708 (203} 755-1666

FlowMaster v5. 12

Page 1 of 1



Needmore Way Sta. 62+71 - 68+28
Worksheet for Irregular Channel

Project Description

Project File chaestad\fmw\03163.fm2
Worksheet Needmore Way sta. 62+71 - 66+28
Fiow Element irregular Channei
Method Manning's Formula
Soive For Water Elevation
input Data
Channel Siope 0.010000 fiAft
Elevation range: 2,000.34 ft to 2,002.08 ft.
Station {ft) Elevation (ft) Start Station End Station Roughness
6271.22 2,001.97 6,271.22 6,828.29 0.022
6,273.33 2,001.85
6,277.39 2,001.77
6,287.92 2.001.85
6,292.52 2,001.80
6,297.46 2,001.85
6,311.13 2,001.53
6,322.69 2,001.41
6,338.26 2,001.17
6,349.18 2,001.15
6,363.31 2,001.11
6,374.39 2,001.00
6,390.02 2,000.97
6,400.58 2,00092
6,414.97 2,000.80
6,426.46 2,000.84
6,437.39 2,000.74
6,453.66 2,000.66
6,465.77 2,000.67
6,479.97 2,000.71
6,491.44 2,000.76
6,506.38 2,000.75
6,520.59 2,000.59
6,532.64 2,000.53
6,546.46 2,000.59
6,558.11 2,000.65
6,573.30 2,000.92
6,584.81 2,000.88
6,588.11 2,001.07
6,595.97 2,001.18
6,607.04 2,001.12
6,612.44 2,001.16
6,615.34 2,001,186
6,619.53 2,001.31
6,622.46 2,001.26
120/03
"27.08 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-16656

-0

FlowMaster v5.12
Page 1 of 2




Needmore Way Sta. 62+71 - 68+28
Worksheet for Irregular Channei

6,627.83 2,000.54

6,633.49 2,000.34

6,647.15 2,000.43

6,658.85 2,000.53

6,673.24 2,000.57

6,685.16 2,000.68

6,699.07 2,000.79

6,711.36 2,000.88

6,725.14 2,000.99

6,737.77 2,001.09

6.751.48 2,001.31

6,763.62 2,001.44

6,777.36 2,001.44

6,789.52 2,001.50

6.803.13 2,001.58

6,814.98 2,002.04

6,828.29 2,002.08
Discharge 488.00 cfs
Results
Witd. Mannings Coefficient 0.022
Water Surface Elevation 2,001.16 ft
Flow Area 140.45 ft2
Wettad Perimeter 380.86 ft
Top Width 380.60 ft
Haight 0.82 ft
Critical Depth 2,001.16 ft
Critical Slope 0.009856 ft/ft
Velocity 3.47 ft/’s
Velocity Head 0.19 ft
Specific Energy 2,001.35 ft
Froude Number 1.01

Flow is supercriticai.
Flow is divided.

08/29/03 FlowMaster v5.1
07:27:06 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of

Y



Needmore Way sta. 62+71 - 68+28
Cross Section for Irregular Channel

Project Description

Project File c\haastadfmw\03163.fm2
Worksheet Needmore Way sta. 62+71 - 68+28
Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elavation

Section Data

Wid. Mannings Coefficient 0.022

Channel Slope 0.010000 futt
Woater Surface Etlevation 2,001 .16 ft
Discharge 488.00 cfs

2/-_)

Q8r29/03

2002.0

2001.8 KA

2001.6

‘1#\.___\_

|ﬁ<

|IF

r

2000.6

N

L

2000.4

v

2000.2

6250.0 6300.0 6350.0 6400.0 6450.0 6500.0 6550.0 6600.0 6650.0 67000 6750.0 6800.0 68500

n7-27-4414 DA

Haaatad Mathnde In~

Station (ft)

A7 Rrankmide Rnad  Watarhury CT 06708

{203) 755-1866

Fiowtaster v5 12

Page 1 of 1



B1-B1
Worksheet for Irregular Channet

Project Description
Project File ¢:\haestad\fmwi03163082.fm2
Worksheet B1-B1
Flow Element Imegular Channel
Method Manning's Formuia
Solve For Water Elevation
Input Data
Channe! Slope 0.009000 f/At
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation () Start Station End Station Roughness
0.00 2.00 0.00 800.00 0.045

250.00 0.00

700.00 0.00

800.00 2.00
Discharge 467.00 cls
Results
Wid, Mannings Coefficient 0.045
Water Surface Elevation 0.50 ft
Flow Area 24914 ft2
Wetted Perimeter 538.24 ft
Top Width 538.24 ft
Height 0.50 ft
Critical Depth 0.32 ft
Critical Slope 0.044161 fift
Velocity 1.87 fi/s
Veilocity Head 0.05 ft
Specific Energy 0.58 ft
Froude Number 0.49

Flow is subcritical.

08/28/03 FiowMaster v5.1;
07:34:10 PM Haestad Methods, Inc. 37 Brockside Road Waierbury, CT 06708 (203) 755-1666 Page 1 of 1

C~/%




B1-B1
Cross Section for Irreguiar Channel

Project Description

Projact File c\haestadifmw\03163092.fm2
Worksheet B1-B1

Flow Element trregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

fat =D

Wid. Mannings Coefficient 0.045
Channei Slope 0.009000 fi/ft
Water Surface Elevation 0.50 it
Discharge 467.00 cfs
2. ©
1.5
2 \
c N\
S10
el
m
>
9
w
0.0
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
Station (ft)
09/29/03
07:33:43 PM

Flowhaster v5.12
Haastard Mathnde ine~ A7 Arnnkeids Raad  Atatarkoes T R7ZNR NN 7RG 1888 Domn 4 ~f4



B2-B2
Worksheet for irregular Channel

Project Description

Project File c:\haestad\fmwi\03163092.fm2
Worksheet B2-B2

Flow Element irregular Channel

Method Manning's Formula

Solve For Water Elavation

Input Data

Channe! Slope

0.009000 ft/ft

Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 850.00 0.045
200.00 0.00
700.00 0.00
850.00 2.00
Discharge 467.00 cfs
Rasults
Wtd. Mannings Coefficient 0.045
Water Surface Elevation 0.48 ft
Flow Area 257.25 ft2
Wetted Perimeter 583,13 ft
Top Width 583.13 ft
Height 0.48 ft
Critical Dapth 0.30 ft
Critical Slope 0.045030 fi/ft
Velocity 1.82 ft/s
Velocity Head 0.05 ft
Specific Energy 0.53 ft
Froude Number 0.48

Flow is subcritical.

0B/29/03
07:34:32 PM

Haestad Methods, Inc.

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

15

FlowMaster v5
Page 1o



B2-B2
Cross Section for Irregular Channel

Project Description

Project File ¢:\haestad\fmw\03163092.fm2
Worksheet B2-B2
Flow Element Irreguiar Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.045
Channel! Siope 0.009000 ft/t
Water Surface Elevation 0.48 ft
Discharge 487.00 cfs
2.0y
1.5 /
’\ g
1
c
~ $1.0
% &
>
o
[£1]
0.5 -\ =5z £
0.0
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Station (ft)
09/26/03 FlowMaster v5.12
Q7:34:44 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

Page 1 0of 1



B2.1-B2.1
Worksheet for [rregular Channel

Project Dascription

Project Fila c\haestad\ffmwi03163.fm2
Worksheet B2.1-B2.1

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Eievation

Input Data

Channel Slope

0.010000 fuft

Elevation range: 0.00 ft to 2.00 ft.

Station {ft) Eievation {ft) Start Station End Station Roughness
0.00 1.00 0.00 800.00 0.045
320.00 0.00
650,00 0.00
800.00 2.00
Discharge 467.00 cfs
Results
Witd. Mannings Coefficient 0.045
Water Surface Elevation 0.55 ft
Flow Area 243,25 ft?
Wetted Perimeter 548.70 ft
Top Width 548.70 ft
Height 0.55 ft
Critical Depth 0.37 ft
Critical Slope 0.043556 fit
Velocity 1.92 fi/s
Velocity Head 0.06 ft
Specific Energy 0.61 ft
Froude Number 0.51

Flow is subgcritical.

De/28/03
07:38:12 PM

Hasstad Mathods, Inc.

37 Brookside Road Waterbury, CT 08708 (203) 755-1666

C-1F

FlowMaster v5.12
Page 1 of 1



B2.1-B21
Cross Section for Irregular Channel

B/=D

Project Dascription
Project File c\haestad\imw\03163.im2
Worksheet B2.1-B2.1
Flow Element lrregular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.045
Channel Slope 0.010000 ftAt
Water Surface Eievation 0.55 ft
Discharge 467.00 cfs
2.0 ?
1.5
3
c
0 1.
©
>
]
T}
\ hvd j
0.5 \\ =
0.0 N
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0
Station (ft)
09729/03 FlowMaster v5.12
07:37:54 PM Hasestad Methods, Inc. 37 Brooksile Road Waterbury, CT 06708 (203) 755-1656

Page 1 of 1



B3-B3
Worksheet for Irregular Channel

Project Description

Flow is subcritical.

'

I 08726103

07.40:32 PM

Haestad Mathods, Inc,

17 Brookskie Road Waterbury, CT 08708 (203) 7565-1666

C- 2o

Project File c:\haestad\fmwi03163092.fm2
Worksheset B3-B3
Fiow Element Irregular Channel
Method Manning's Formuia
Solve For Water Elevation
input Data
Channel Slope 0.010000 ft/ft
Elevation range: 0.00 ft to 2.00 fi.
Station (ft) Elavation (ft) Start Station End Station Roughness
0.00 2.00 0.00 650.00 0.045

150.00 0.00

250.00 0.00

650.00 2.00
Discharge 4687.00 cfs
Results
Wid. Mannings Coefficient 0.045
Water Surface Elevation 0.90 ft
Flow Area 202.91 ft2
Wetted Perimeter 348.72 ft
Top Width 348.72 i
Height 0.90 ft
Critical Depth 0.65 ft
Critical Slope 0.038713 fuft
Velocity 2.30 ft/s
Velocity Head 0.08 ft
Specific Energy 0.99 ft
Froude Number 0.53

FiowMaster vb.
Page 1 of



12~

Cross Section for Irregular Channel

B3-B3

e

/

~ Project Description
~ Project File c:\haestad\imwi03163092.fm2
Worksheet B3-B3
Flow Element Irmegutar Channel
Method Manning's Formula
Solve For Water Elevation
" Section Data
Wid. Mannings Coefficient 0.045
Channe! Slope 0.010000 fiAt
Water Surface Elevation .90 ft
Discharge 487.00 cfs
2.
1.5
3
6 1.0
g \ =
> 3
L
: \
\
0.0 /
0.0 100.0 200.0 300.0
09/26/03
07:35:18 PM

Haestad Methods, Inc.

400.0

Station (ft)

37 Braokside Road Watserbury, CT 08708 (203) 755-1666

500.0 600.0 700.0

FlowMaster v5.12
Page 1 of 1




C1-C1
Worksheet for irreguiar Channel

Project Description

Project File c\haestadifmw\03163092.fm2
Worksheet C1-C1

Flow Element rregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope

0.008000 fiAt

Elevation range: 0.00 ft to 2.00 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 1,340.00 0.045
100.00 0.00 '
770.00 0.00
1,340.00 2.00
Discharge 777.00 cfs
Results

Witd. Mannings Coefficient
Water Surface Elevation
Flow Area

Wetted Perimeter

Top Width

Height

Critical Depth

Critical Slope

Velogity

Velocity Head

Specific Energy

Froude Number

Flow is subcritical.

0.045
0.55 ft
421.58 ft2
855.20 ft
855.20 ft
0.55 ft
0.34 ft
0.043467 fi/ft
1.84 ft/'s
0.05 ft
0.61 ft
0.48

07:38:28 PM

Haestad Methods, inc.

37 Brookside Road Waterbury, CT 08708 (203) 755-1868

=7

FlowMaster v5,12
Page 1 of 1
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C1-Ct
Cross Section for Irmeguiar Channel

Project Description
Project File chaestadfmwA03163092.fm2
Worksheet C1-C1
Fiow Element lmegular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Witd. Mannings Coefficient 0.045
Channel Slope 0.008000 ft/ft
Water Surface Elevation 0.55 ft
Discharge 777.00 cfs
2.
1.5

1.0

Elevation (ft)

/

hw d
0.5 L . ——1 —
0.0 _ V4 -
0.0 200.0 400.0 600.0 800.0 1000.0 1200.0

Station (ft)

00/26/03

D7:36:11 PM Hooctad Mathade ine A7 Branbeida Band  Winiareiaes ST ASYAS  MAns 706 4 nme

1400.0

FlowMaster v5.12



1-1
Worksheet for Irregular Channel

Project Description

Project File c\haestad\fmw\03163092.fm2
Worksheet 1-1

Flow Element Irregular Channe!

Method Manning's Fermula

Solve For Water Elevation

Input Data

Channel Slope

0.010000 fiAt
Elevation range: 0.00 ft to 2.00 ft.

Flow is subcritical.

09/26/02
07:42:18 PM

Haestad Methods, inc.

37 Brookside Road  Waterbury, CT 06708 (203) 755-1668

C-z9

Station {ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 880.00 0.045
110.00 0.00
440.00 0.00
880.00 2.00
Discharge 665.00 cfs
Results
witd. Mannings Coefficient 0.045
Water Surface Elevation 0.69 ft
Flow Area 294 42 ft2
Wetted Perimeter 52042 ft
Top Width 520.41 f
Height 0.69 ft
Critical Depth 0.47 ft
Critical Siope 0.039960 ft/ft
Velocity 226 ft/s
Velocity Head 0.08 ft
Specific Energy 0.77 ft
Froude Number 0.53

FlowMaster v5.12
Pags 1 of 1



1-1

Cross Section for Irregular Channel

Project Description

Project File c:\haestad\fmwA03163092.fm2
Worksheat 1-1
Flow Element Imegular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.045
Channel Slope 0.010000 ftAft
Water Surface Elevation 0.69 ft
Discharge 665.00 cfs
2' ol
/\ 1.5 L
{ -
N E
\f\ c /
S1.0
g /
g
1] N o
\ - e
0-5 /
\
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Station (ft)
08/28/03 FlowMaster v5.12
07:42:28 PM

Haestad Mathods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-1686

Page 1 of 1
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2-2
Worksheet for Irregular Channel

Project Dascription

Project File c\haestad\fmwA03163082.fm2
Worksheet 22
Flow Element irreguiar Channel

Method Manning's Formula

Froude Number
Flow is subcritical.

0.54

A A A LA A E A A EENEEEEAERES

Soive For Water Elevation
Input Data
Channel Slope 0.010000 fift
Elevation range: 0.00 ft to 2.00 ft.
Station (ft) Elevation {ft} Start Station End Station Roughness
0.00 2.00 0.00 630.00 0.045

250.00 0.00

540.00 0.00

630.00 2.00
Discharge 660.00 cfs
Resuits
Witd. Mannings Coefficient 0.045
Water Surface Elevation 0.76 ft
Flow Area 268,72 fi?
Wetted Perimeter 418.90 ft
Top Width 418,89 ft
Height 0.76 ft
Critical Depth 0.52 ft
Critical Slope 0.038335 ft/ft
Velocity 2.46 ft/s
Velocity Head 0.09 ft
Spacific Energy 0.85 ft

" .
’ 07:42:53 PM

FlowiMaster v8.12

Heestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 of 1
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2-2
Cross Section for irregular Channel

Projsct Description

Projed File c\haestad\fmw\03163092.fm2
Worksheet 2-2
Flow Element Imegular Channel
Method Manning's Formula
Solve For Water Elevation
Section Data
Wid. Mannings Coefficient 0.045
Channel Slope 0.010000 ft/ft
Water Surface Elevation 076 ft
Discharge 660.00 cfs
2. &
1.6

| /
\\
N\ /
AN

-+ z-2
Elevation (ft)

K

0.0
0.0 100.0 200.0 300.0 400.0 500.0 600.0 700.0
Station  (ft) ‘
09/28/03 FlowMaster v5.12
07:42:45 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1686 Page 1 of 1



3-3
Worksheet for Irregular Channel

Project Description

Project File c\haestadfmwi03163082.fm2
Worksheet 3-3

Flow Element Iregular Channel

Method Manning's Formula

Solve For Water Elevation

input Data

Channel Slope

0.008000 ft/ft

Elevation range: 0.00 ft to 2.00 fi.

Station (ft) Elevation (ft) Start Station End Station Roughness
0.00 2.00 0.00 1,120.00 0.045
300.00 0.00
810.00 0.00
1,120.00 2.00
Discharge 488.00 cfs
Results
Witd. Mannings Coefficient £.045
Water Surface Elevation 0.49 ft
Flow Area 287.51 fi2
Wetied Perimeter €59.91 ft
Top Width 659.91 ft
Height 0.49 ft
Critical Depth 0.30 ft
Critical Siope 0.045441 fuft
Velocity 1.70 fi/s
Velocity Head 0.04 ft
Specific Energy 0.54 ft
Froude Number 0.45

Fiow is subcritical.

08/28/03
07:43:07 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 (203) 755-16866

C-28

FlowMaster v5,12
Page 1 of 1
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AP HAEN RA b

DISCHARGE SUMMARY

op AREA Q10 Q25 Q100
: (ac) (cfs) (cfs) (cfs)
: A 1562 JO.J 694 1340
%" B 2 126 - 225 467
. B2 16.5 16 474 50
: o 455 134 244 499
N
a D 180 75 136 278
; 1 672 177 322 665

) : 2 689 177 320 660

B K 386 132 236 488

§§ - g. NOTZ: DRAINAGE AREAS (CONCENTRATION POINTS) 1, 2, & 3 INCLUDE REGIONAL DRAINAGE AREA B,

25 B, C, & D EXHIBIT No. 3
gt SRS ey e e e B L Saaaei | DELPH gl TS
g Lo Y | REGIONAL DRAINAGE AREA [ o s
ENGINEERING, -
588 Ha.903 i 10/03
snis %%‘:fﬁi Inc. Project: © Horz: 1"=1000"

ﬁégé‘fﬁ? | 221 North Court Avenue, Suite 103, Tucson, Arizona 85701 SILVERBELL TRAILS DRAINAGE o
gﬁgmg.‘g& Phone: 520.882.6568 ~ Fax: 520.882.6570 STUDY Sheet Number:
=E www.delphengineering.com ~ dei@delphengineering.com
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