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Public Works, Engineering Division
Stormwater Management Subdivision Submittal Checklist

WICHITA

IT?evicwer: Date:
Subdivision Name:__ L= 35S _fbr€g- CENER- 28 Location: T-135  § feveaupe Ave
Total Land Area Of Ownership: t 2? Acres

Type: Residential Commercial __p _ Industrial Recreation Municipal Other
Applicant: Cmc‘y. : Sons Caontact: Phone #:
Engineer: Bauakm. Co, PA Contact,_TEZEWR Kolz'n-{ Phone #_2l2-721
Please check the appropriate box: | = included: NA = Nan-Applicable; R= Required prior to development
(If “NA" is checked, an explanation must be entered)
Applicant Engr
Tab 1. Project Narrative | NA Explanation / Location in Plan | NA
A. Site Location Map, using USGS Map «
B. Discussion of development, existing conditions, and
proposed impacts on stormwater, wetland, riparian,
and flood plain ¥
C. Discussion of offsite conditions 4
D. Summary of runoff calculations (pre/post
development) No increase in peak discharge for ali
storm series *
E. Narrative description of the type and function of the
permanent best management practices that are <%
incorporated into the site design
F. Copy of the plat ®
G. Prelim. four corner lot grading plan (The final
grading plan shall be sealed, signed and dated prior to
Engineering receiving the final paving and stormwater o«
drain plans.One plan sheet and FDF shall be
submitted to the Subdivision Engineer.)
H. Professional Engineer seai, signature and date on
cover of report ¥
i CD of drainage plan in PDF format {one file) and one
paper copy bound with this checklist included behind % U?“"- N’?“"‘, > wil be
| the cover e .
Applicant Engr
Tab 2. Existing Conditions Runoff Calculations 1 NA Explanation / Location in Plan | NA
A. Copy of applicable orthophato showing proposed
project boundaries (preferable in color) A
B Runoff Method (Rational, Hydrograph Method, or
other approved methods by Engineering) ¥
C Existing topography (no greater than 2-foot X
contours, 1-foot recommend)
0. Toial Site Area and Total Impervious Area (acres) *
E. Benchmarks used for site control X
F. Streams, creeks, and waterway labeled ¥
G. Predominant soils from USDA soil surveys, and/or
on site s0il borings ¥
H. Location and boundaries of natural features such
as wetlands, lakes, and ponds with the normal water X
elevation noted
| Location of existing roads, bulldings, parking lots X
[ and other impervious areas
Page 10f 3 Consulting Engineer Initials Tﬂ‘:




o I ) )3 3

3 X3 o 3

i
4

_WECHIIR

Stormwater Management Subdivision Submitlal Checklist

1} Location of existing ulitities {e.g., water, sewer, gas,
electric) and easements

K. Location of existing conveyance systems such as
storm drains, infets, catch basins, channeis, swales,
and areas of overland flow

L. Flow paths

M. Location and dimensions of existing channels,
bridges or culvert crossings

XK w ¢

N, Existing conditions hydrologic analysis for runoff
rates, volumes and velocities showing methodologies
used and supporting calculations (2, 5, 10, 25 & 100
year, 24-hour stofm events) or Critical Duration

K

0. Assumed pre-developed runoff curve numbers

P. Existing time of concentrations used in calculations

Q. Evaluate immediate downsiream drainage capacity,
nat to exceed more than 0.25 miles downstream of
site

x " ’!(

R. Existing structural elevations (e.g., invert of pipes,
manholes, efc.)

S Cross-section data for open channels

T Ground water elevations, if applicable

*x [ KR

Applicant

Engr

17'l‘ab 3. Post-Development Hydrologic Analysis

NA

Explanation/ Location in Plan

NA

A. Proposed (post-development) conditions hydrologic
and hydraulic analysis for runoff rates, volumes, HGL,
and velocities showing the methodologies used and
supporting calculations for all applicable design storms
(2,5, 10, 25 & 100 year, 24-hour storm events)

B. Proposed time of concentrations used in
calculations

C. Assumed past-developed runoff curve numbers

1D, Proposed contours for detention facilities (to equal
area used in outlet rating curves)

E. Preliminary sizing calculations for stormwater
controls including contributing drainage area, storage,
and outlet configuration

F. Stage-starage-discharge ar cutlet rating curves and
inflow and outflow hydrographs for storage facilities

G. Final analysis of potential upstream/downstream
impact/effects of project, where necessary -

H. Dam safety analysis, where necessary

i Exisling and proposed structural elevations {e.g.,
invert of pipes, manholes, etc.)

J. Design water surface elevations and normal pool
elevation for ponds.

K_ Typical detail for outlet structures, embankments,
spillways, grade control structures, conveyance
channels, etc. To include height, widlh, elevation,
and/or diameter.

L. Proposed limits of clearing and grading

parking lots and otner impervious areas.

M Location of existing and proposed roads, buiidings,

N Location of existing and propesed utilities (e.q.,
water, sewer) and easements

Pagercd UK on ORI by Plon ™"

0O Location of existing and proposed conveyance
systems such as storm drains, iniets, catch basins,
channels, swales, and areas of overland flow

P. Preliminary location and dimensions of proposed
channel madifications, such as bridge or culvert
Crossings

Consulting Engineer Iniiials 1{(
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IS Detention facility provides cne-foot of freeboard

Il'

Stormwater Management Subdivision Submittal Checklist

Q. Preliminary selection and location of stormwater
controls

R. Emergency overflaw structure's flow path

above the HWL and emergency outfalt shown {top of
berm elevation shown)

] .2 0 &9 . 0 -3 O . =

T. The 100-year 24-hour HWL delineated on the plan
for detention pond

. Lowest opening elevations tablejon the plat for
structures located adjacent to channels o ponds

e

V. Stormwater Management Facilities located within a

Reserve

*

W. Maintenance of stormwater mar?agement facility
specified in the platters text as the lresponsibility of the
Homeaowner or Business Association

|

A

X_Off-site drainage easements or agreements

|

Nene eqee-kd

| required

Applicant

Engr

Tab 4. Floodplain Submitial |

NA

Explanation { Location in Plan

A. Provide source of ficod profile |

B. Nearest base flood elevations |

G. Delineation of pre-developed regulatory
flondplain/floodway limits

OFFaTE  &NLY

D. Delineation of post-developed regulatory floodplain

and floodway limits

E. Fioodplain boundary determination per eievation

{project limits shown)
F. Provide source of floodway data table and
discharges

G. Provide all hydrologic and hydraulic study
information for site-specific floodplain studies,
unnumbered Zone A area elevation determinations
and flood plain map revisions

N A

H. Provide regulatory floodway and four natural profite
models {10,50,100, and 500-yr) far existing and future
watershed conditions |

1. Locaticn of floodplain/floodway limits and
relationship of site 1o upstreamfddwnstream properties
(floodplain limits to be per elevation and scaled
location)

J_ Flood plains and floodways iocaied within a Reserve

*

Applicant

Engr

Tab 5. Federal, State and LocalI Permits (to be
provided prior to canstruction unless otherwise
specmed}

R

NA

Explanation / Location in Plan

IR | NA

A US Army Corps of Engineers < Regulatory program
permlts {404 water quality cerlification)

Norwe  gppeled

B. Kansas Department of Agriculture - Division of
Water Resources Permits (Stream Obstruction,
Channel Change, Flood Plain Fill, Levee, Water
Appropriations, Dam safety permit, etc.)

C Federal Emergency Managerﬁent Agency (FEMA)
Letter of Map Changes (LOMA, LOMR LOMR-,
CLOMR, etc.) CLOMR shall be included and approved
for fill placed in the regulatory ﬂo!odway

D. Kansas Department of Transportation

|
|

£ Sedgwick County Rignt-of-way Permit

K

[ ]

Consulling Engineer Initials [ft
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REPORT CONTENTS
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PROJECT NARRATIVE

EXISTING CONDITIONS

The site is located just northeast of the intersection of I-135 and Hydraulic Avenue.
The existing site consists of approximately 28 acres and is currently open space. The
space is currently being used as storage for the Cornejo & Sons concrete and
asphalt plant. There is a FEMA SFHA to the south of the site due to the Arkansas River.
The I-135 roadway separates this site from the FEMA SFHA.

The existing pond will be enlarged and will be included in a drainage easement.
The existing pond has no outlet and is not located in an easement or a Reserve.
There has been a ditch recently constructed along the south line 1o convey site
runcff, as well as south offsite runoff, to the existing 48" RCP under I-135.

PROPOSED CONDITICNS

The site is proposed to be developed into an asphalt/concrete plant. There will also
be 3 commercial lots with frontage to Hydraulic Avenue. The pond will be enlarged
to accommodate the site runoff as well as the ditch that will drain to the existing 48”
RCP.

The proposed ponds will serve as sedimentation basins as well as storage for storm
water runoff. The ponds will be used for drainage purposes only, no recreational
purposes are expected. For a half-scale copy of the Plat, see Exhibit 2,

OFFSITE CONDITIONS

The site generally drains to the south east and into an existing 48” RCP. There is also
an existing 42" CMP in the I-135 ROW which conveys water to the south.

The 48" RCP headwall is located on the proposed property and drains to the south
under 135, A flapgate has been installed on the outlet of this pipe. The 42° CMP is
located near the south corner of the property and is in -135 ROW. This pipe drains
the adjacent south properties as well the majority of the ROW. This pipe also has a
flapgate installed on the outlet.

An existing 48" RCP storm sewer system drains properties from the north into the
existing pond. This systern appears to drain 10+ acres from the north, including street
ROW from Industrial Road.

There is @ pond adjacent to the site near the northeast cormer. This pond appears to
be detention for the adjacent properties to the east and west. This pond does not
appear to have an outlet and has approximately 10 of freeboard.

There is approximately 4 acres to the north that drains onto this property. The
majority of the north propery drains to the existing offsite pond.

There is also a 24" HECMP that was installed from the south info the ditch section.
The ditch is currently being constructed to help drain this south area which is
standing water. This pipe accommodates approximately 3.2 acres of developed
property.

There are two (3) locations in which offsite runoff encroaches the property. The
following are the points of runcff entry onto the site.

» North - There are approximately 4 acres draining onto the north end of the
proposed site from the adjacent north property. This runoff is mostly sheet
flow,

Baughman Company, P.A.
February 2007
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North 48” RCP - Based on field visits and aerial maps. a true basin delineation
was not accomplished for the 48" RCP. Therefore, a maximum capacity was
established using 2' of head and the length of the pipe. The 48" drains @
large amount of runoff from the north and then discharges into the smaller
existing pond.

South West - There are 3.2 acres of offsite runoff that enters the property near
the south west corner of the property via a 24* HECMP. This areais
accommodated in a recently constructed ditch section and will flow 1o the
existing 48" RCP,

Baughman Company, P.A.
February 2007
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EXISTING CONDITIONS RUNOFF CALCULATIONS

DRAINAGE METHODS & STANDARDS
The following methods and sfandards, although not a complete list, were used in
calculating the existing conditions runoff values.

» STORM SERIES
e 24-hour; 2-yr, 5-yr. 10-¥1, 25-yr, 50-yr, 100-y¢ stormn Events Modeled
« 2-yr Rainfall Depth = 35in
« 5yr Rainfall Depth = 45in
o 10-yr Rainfall Depth =5.3in
e 25-yr Rainfall Depth = 6.11in
e 50-yr Rainfall Depth =7.01n
o 100-yr Rainfall Depth =7.8in

» OFFSITE FLOW
« Areags per existing topography and site visits
e HydraFlow Hydrographs software for existing flows (SCS Unit Hydrograph
Method)
« Time of Concentration using City of Wichita minimum 15 min

SITE CHARACTERISTICS

The proposed site is currently open space with pasture characteristics. There is an
existing pond in the northeast portion of the site which stores offsite runoff from the
north. A ditch is being constructed, atf the time of this report, 10 accommodate
runoff from the south.

The Arkansas River is to the south of the property. separated by |-1 35. The relatively
high tailwater of the river required the sites 2 outlet pipes to have flapgates.

The predominant soils on the site consist of Type B soiis. The site generally drains to
the south.

EXISTING CONDITIONS HYDROLOGIC ANALYSIS

There are three (3) locations in which offsite runoff encroaches the property. The
following are the points of runoff entry and the flow onfo the site. Al offsite Tc's were
assumed fo be the 15 minute minimum. A Curve Number of 88 was used for offsite
flows for developed conditions. A curve nurmber of 79 was used for undeveloped
conditions.

« North - There are approximately 4 acres draining onfo the north end of the
proposed site from the adjacent norfh property. Since this runoff was sheet
flow, its area was calculated into Basin 2. This basin includes some of the
existing site and has @ time of concentration of 24 minutes.

« North 48” RCP - The pasin for the 48" SWS system was not delineated due fo
north offsite access. Therefore, the capacity of the system was calculated
using HydraFlow with a 2 headwater over the inlet. There did not appear 10
be any overand relief due to overtopping of the pipe. This pipe. with the 2°
headwater, will produce approximately 100 cfs in the 100-yr stform event. The
time of concentration was calculated using the adjocent street draining fo

Baughman Company, PA.
February 2007




the inlets. This street, assurning @ miniMmum grade of 0.5% and arun length-of
1300 feet, produces a Tc of A2 minutes. This gives the peak runoff a value of
65 cfs. The pipe discharges info the onsite existing pond.

e South West- There is approximately 3.2 acres of runoff that is conveyed onto
the site via a 24" HECMP. This area produces approximately 24 cfs of runcff.
The pipe appears to handle this runoff. Once on the property, the runoft
flows in a newly constructed ditch fo the existing 48" RCP.

DOWNSTREAM DRAINAGE CAPACITY

The two structures which drain the property are a 48" RCP and a 42" HECMP. These
structures will convey approximately 100 cfs and 75 cfs normally. However, the two
pipes have flapgates on them due to the tailwater of the Arkansas River. The 100-yr
tailwater elevation of 1274.0 NAVD (1273.5 NGVD) will not allow either of these pipes
to discharge af their full capacities. The flowlines of the pipes are approximately
1270 to 1271.0. The 48" RCP outfall for the ditch section was modeled with a
tailwater of 1273.5.

Baughman Company, P.A.
February 2007
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POST-DEVELOPMENT HYDROLOGIC ANALYSIS

DRAINAGE METHODS & STANDARDS

The following methods and standards, although not a complete list, were used in
developing the drainage and grading plans.

>

STORM SERIES

24-hour; 2-yr, 5-yr, 10-yr, 25-yr, 50-yr, 100-yr Storm Events Modeled
2-yr Rainfall Depth = 3.5in

5-yr Rainfall Depth = 4.51n

10-yr Rainfall Depth = 5.3 in

25-yr Rainfall Depth = 6.1 in

50-yr Rainfall Depth = 7.0 in

100-yr Rainfall Depth = 7.8 in

STORM WATER SEWER PIPES

Calculated in HydraFlow Hydrographs
Soll Type =B & D

Developed CN = 88 (Industrial)
Minirmum Tc = 15 min

GRADING CONSTRAINTS

Minimum 1% Cross-lot Rear Yard Grades
Minimum 4:1 Ditch Side Slopes
Minimurm 0.5% Ditch Longitudinal Slope

POND ROUTING / GRADING

HydraFlow software utilized for modeling (Hydrograph Method)

Minimumn 1’ Freeboard from 100-yr Water Surface Elevations to adjacent
lot cormers (except where noted below)

Minimum 2° between BFE and lowest opening elevation

Minirmum 3:1 Side Slopes above water surface for Pond Banks

Minimum 4:1 Side Slopes on ditch sections

DETENTION FACILITIES

There are two (2) ponds proposed on this site. including the storage capacity of the
dry ditch section. These ponds and ditch will detain offsite runoff as well as
developed runoff, These ponds can be seen on the half-scale drainage plan in
Exhibit 5. The pond systems are described below in further detail.

» NORTH POND

This pond is located near the north east corner of the property and
accepts offsite runoff from the north and onsite runoff. This pond will
be expanded from its current state and include an outlet (24" RCP) to
the south into the ditch section. This pond is expected to be dry and
have a bottom of 1267.0. No tailwater was applied to this pond in the
rmodeling.

Baughrman Company, P.A.
February 2007
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» DITCH SECTION
The current ditch section was modeled for its sforage and water
surface due to ifs size as well as its outiet. The ditch directly
discharges into the Arkansas River via a 48" RCP. This pipe contdins a
flapgate, and due to the 100-yr BFE, will limit its discharge. The ditch
will have a bottom of 1267.0 and run along the south line of the

property.

A 24" HECMP will convey runoff from the south properties into this

ditch.

NOTE: The BFE of the Arkansas River is the same during the 10, 25, 50,
and 100-yr sform events,

DETENTION SUMMARY

Detention will be provided on the proposed sife to limit the developed runoff to less
than or equal to the existing conditions. The pond and ditch was modeled in an
interconnected system due to utilizing the same outlet.  The following tables
represent the pond systems inflow and outflow for the 24-hour, 100-yr storm event,

POND & DITCH SYSTEM
POND INFLOW OUTFLOW 100-yr WSE OUITLET
Pond 185 cfs 27 cfs 1274.8 24" RCP
Ditch 47 cfs 37 cfs 1274.0 48" RCP

DISCHARGE POINTS SUMMARY

There is 1 main discharge points that this site utilizes. This point is summarized below.
All flows are the 24-hour, 100-yr storm events with no failwater applied. The capacity
of the structures was calculated using HydraFlowExpress (Appendix D) using existing
flowlines and overtopping elevations of the roadways.

LOCATION

STRUCTURE

CAPACITY

Under [-135

48" RCP

95 cfs

POTENTIAL UPSTREAM/DOWNSTREAM IMPACTS

No potential upstream impacts are expected with this development. The site will
accept all offsite runoff in ditch sections and the pond. Where needed, drop

structures and ditch checks will be constructed.
Due to detention on the proposed site, there are no downstream impacts expected.

Baughman Company, P.A.

February 2007
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FLOODPLAIN SUBMITTAL

SOURCE OF FLOODPLAIN INFORMATION

No FEMA SFHA exists on this property. However, due to the Arkansas River directly
soufth and downstream of this project, the flood map and profiles are attached. The
BFE of the river directly impacts the sites discharge.

The actual FEMA FIRM Panel can be viewed as Exhibit 6.

The Floodway data table, as provided by the National Flood Insurance Program,
can be seen in Exhibit 7. The corresponding Flood Profiles are attached as Exhibit 8.

Nofe: The elevations shown on the plan sheets are in NGVD. The elevations on the
FEMA FIRM Panels are in NAVD. To convert NAVD fo NGVD, subfract 0.4,

Baughman Company, P.A.
February 2007
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FEDERAL, STATE, & LOCAL PERMITTING

US ARMY CORPS OF ENGINEERS
There does not appear to be any US Army Corps of Engineers jurisdiction on this
property.

KANSAS DEPT OF AGRICULTURE - DWR PERMITTING
There is not 240+ acres draining onto this site, therefore no DWR permit is expeacted,

FEMA
No FEMA SFHA exists on this property.,

KANSAS DEPT OF TRANSPORTATION

There does not appear fo be any KDOT permitting needed on the proposed project.
The 48" RCP, which this site utilizes, is on the proposed property, not in the ROW,

SEDGWICK COUNTY ROW
There does not appear to be any water discharging to the Sedgwick County ROW,

Baughman Company, P.A.
February 2007




SUPPORTING CALCULATIONS

APPENDIX A:

APPENDIX B:

APPENDIX C:

USGS Soils Survey

HydraFlow Hydrographs
- Existing Conditions
- Pond System

HydraFlow Express
- 48” Storm System
- 24" HECMP

- 48" RCP Ouitiet

- Channel Section

Baughman Company, P.A.
February 2007
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APPENDIX B

HydraFlow Hydrographs

Existing Conditions
Pond System

Baughmaon Company, P.A.
February 2007
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Hydrograph Return Period Recap

Hydraflow Hydrographs by Intelisoive v@.02

2

Hyd. | Hydrograph Inflow Peak Outflow {cfs}) Hydrograph
No. type Hyd(s) description
(origin) 1-¥Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
1 SCS Runcff —_ - 41.11 —— | 69.33 B B 112.55 | Entire Site

Proj. file: existingconditions.gpw

Monday, Mar 5, 2007




Hydrograph Summary Report

Hydraflow Hydrographs by Intelisolve v8.02

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
{origin) {cfs) (min) (min) (cuft) (ft} {cuft)
1 SCS Runoff 41.1 2 756 296,470 - e —-en Entire Site

existingconditions.gpw

Return Period: 2 Year

Monday, Mar 5, 2007
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Hydrograph Report

Hydraflow Hydrographs by Intefisolve v8.02

Monday, Mar 5, 2007

Hyd. No. 1
Entire Site
Hydrograph type = SCS Runoff Peak discharge = 41.11 cfs
Storm frequency = 2yrs Time to peak = 756 min
Time interval = 2 min Hyd. volume = 296,470 cuft
Drainage area = 36.000 ac Curve number = 88
Basin Slope =02% Hydraulic length = 1400 ft
Tc method = LAG Time of conc. (Tc) = 70.80 min
Total precip. = 3.50in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Entire Site
Q (cfs) Hyd. No. 1 - 2 Year Q {cfs)
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00
0.00 ] S 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 15860
Time (min)
s Hyd NO. 1
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Hydrograph Summary Report

5

Hydraflow Hydrographs by Intelisclve v5.02

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) (min) {cuft) (ft) {cuft)
1 SCS Runoff 69.33 2 754 504,323 — ———- - Entire Site

existingconditions.gpw

Return Period: 10 Year

Menday, Mar 5, 2007
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Hydrograph Report

C:]C:B[:]Cj.mmmm@ﬁm[_ﬂﬁ

Hydraflow Hydrographs by Intelisolve v9.02

Monday, Mar 5, 2007

Hyd. No. 1
Entire Site
Hydrograph type = SCS Runoff Peak discharge = 69.33 cfs
Storm frequency = 10 yrs Time to peak = 754 min
Time interval = 2 min Hyd. volume = 504,323 cuft
Drainage area = 36.000 ac Curve number = 88
Basin Slope = 02% Hydraulic length = 1400 ft
Tc method = LAG Time of conc. (Tc) = 70.80 min
Total precip. = 520in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Entire Site

Q (cfs) Hyd. No. 1 — 10 Year Q (cfs)
70.00 ﬂ 70.00
cooo L B 1 TR A N AR R S 000
50.00 50.00
40.00 40.00
30.00 30.00
20.00 20.00
10.00 10.00

0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

e Hyd No. 1



Hydrograph Summary Report
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Hydraflow Hydrographs by Intelisclve v©.02

Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
{origin) {cfs) (min) {min) {cuft) {ft) (cuft)
1 SCS Runoff 112.55 2 754 832,795 -—- —-- - Entire Site

existingconditions.gpw

Return Period: 100 Year

Monday, Mar 5, 2007




Hydrograph Report

Hydraflow Hydrographs by Intelisolve v9.02 Monday, Mar 5, 2007

Hyd. No. 1
Entire Site

112.55 cfs
754 min
832,795 cuft
88

1400 ft
70.80 min
Type |l

484

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff Peak discharge
100 yrs Time to peak

2 min Hyd. volume
36.000 ac Curve number

0.2 % Hydraulic length
LAG Time of conc. (Tc)
7.80 in Distribution

24 hrs Shape factor

munmwunnnn
i nun

Entire Site
Hyd. No. 1 -- 100 Year

J
J

J

J

i

i

J

i

[ o o O B i IS Aot M | T o
U |
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]
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]

]

Q (cfs) Q (cfs)

100.00 100.00

80.00 80.00

60.00 + 60.00

40.00 40.00

20.00

20.00

0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1580

Time (min)

§ e Hyd No. 1
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Hydraflow Rainfall Report

Hydraftow Hydrographs by Intefisolve v8.02

Return Intensity-Duration-Frequency Equation Coefficients {FHA)
Period
(Yrs) B D E (N/A)

1 0.0000 0.0000 AL+ I I —
2 69.8703 13.1000 08658 | 0
3 0.0000 0.0000 0.0000 B
5 79.2597 14.6000 0.8369 ——
10 88.2351 15.5000 0.8279 —————-
25 102.6072 16.5000 0.8217 —mmman
50 114.8193 17.2000 og1es |
100 127.1596 17.8000 08188 | @ e

File name: SampleFHA. idf

Intensity = B/ (Tc + D)AE

Monday, Mar 5, 2007

Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 0.00
2 :.5.69 4.61 3.89 3.38 2.99 269 2.44 2.24 2.07 1.83 . 1.81 1.70
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00
5 6.57 5.43 4.65 4.08 3.65 3.30 3.02 2.79 2.59 2.42 2.27 2.15
10 7.24 6.04 5.21 4,59 4.12 3.74 3.43 3.17 2.95 277 2.60 2.46
25 8.25 6.95 6.03 534 4.80 4.38 4.02 3.73 3.48 3.26 3.07 2.91
50 9.04 7.65 6.66 592 5.34 4.87 4.49 4.16 3.88 3.65 3.44 325
100 9.83 8.36 7.30 6.50 5.87 5.36 4,94 4,59 4.23 4.03 3.80 3.60

Tc = time in minutes. Values may exceed 60.

Precip. file name: SCS_24HR pep

Rainfall Precipitation Table (in)

Storm

Distribution 1-yr 2yr 3-yr S5-yr 10-yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 3.50 0.00 3.30 5.20 577 6.80 7.80
SCS 6-Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 2.75 4.00 538 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 3.80 5.25 6.00 710
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Legend

d. Origin

SCS Runoff
SCS Runoff
Combine
SCS Runoff
SCS Runoff
Combine
Reservoir(i)

-Jmuw.p.um—-F?

Description

North 48
Developed Site

Q‘. € - South Flow

N
T “ng descripdions m

<no description>

24 CMP
Site
South Flow

<no description>

‘Project: System.gpw

Monday, Mar 5, 2007
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DHydrograph Return Period Recap

2

Hydraflow Hydrographs by Intelisolve v8.02

Hyd. | Hydrograph Inflow Peak Outflow (cfs} Hydrograph
No. type Hyd(s) description
{origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 SCS Runoff — e 20.94 B — 3524 | -—— memrmne 57.07 | North 48

2 SCS Runoff — | - 39.66 e | 66.44 ———— - | 107.26 | Developed Site

3 Combine 1,2 — 57.14 — ———— 96.02 | - -—-— | 155.34 | <no description>

4 SCS Runoff emmans - 9.943 e | e 16.57 ————-- — 26.65 | 24 CMP

5 SCS Runoff —— 13.28 —— e 2237 | e | 36.28 | Site

6 Combine 4,5 s 16.77 e —— 28.44 - e 46.31 South Flow

7 Reservoir(i} 3,6 | e 13.15 ————- s 21.73 —— e 36.97 <no description>

Proj. file: System.gpw

Monday, Mar 5, 2007
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Hydrograph Summary Report

3

Hydraflow Hydrographs by Intelisolve v9.02

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) {cfs) (min) {min) {cuft) {ft) (cuft)

1 SCS Runcff 20.94 2 738 108,088 - ——— North 48

2 SCS Runoff 39.66 2 728 145,919 -—-- - —— Developed Site

3 Combine 57.14 2 730 254 007 1,2 —_— | <no description>

4 SCS Runoff 9.943 2 722 28,103 - e ——-en 24 CMP

5 SCS Runoff | 13.28 2 746 81,747 S R — —- Site

6 Combine 16.77 2 724 109,850 4.5 —— e South Flow

7 Reservoir(i) 13.15 2 762 62,477 3.6 1273.58 304,794 <no description>

System.gpw

Return Period: 2 Year

Monday, Mar 5, 2007




o OO CC OO OO @O OO0 O E O, o ., o

Hydrograph Report

Hydraflow Hydrograghs by Intelisolve v9.02

Hyd. No. 7

<no description>

Monday, Mar 5, 2007

Hydrograph type = Reservoir (Interconnected) Peak discharge = 13.15cfs
Storm frequency = 2yrs Time to peak = 762 min
Time interval = 2 min Hyd. volume = 62,477 cuft
Upper Pond Lower Pond
Pond name = Proposed Pond Pond name = Ditch
Inflow hyd. = 3 - <no description> Other Inflow hyd. = 6 - South Flow
Max. Elevation = 1271.69 ft Max. Elevation = 1273.58 t
Max. Storage = 235,881 cuft Max. Storage = 68,913 cuft
Interconnected Pond Routing. Storage Indication method used.
<no description>
Q (cfs) Hyd. No. 7 — 2 Year Q(cfs)
60.00 60.00
50.00 50.00
40.00 40.00
30.00 30.00
20.00 ’ 20.00
10.00 10.00
0.00 — = W o)
0 120 240 360 960 1080 1200 1320 1440 1560
Time (min)
e Hy il NO. 7 w—— Hyd NO. 3 i Total storage used = 304,794 cuft
m——— Qutflow Pond 1 -———— Hyd No. 6 nflow Pond 2
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Pond Report

5

Hydraflow Hydrographs by Intelisclve v9.02

Pond No. 1 - Proposed Pond

Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1267.00 ft

Stage / Storage Table

Monday, Mar 5, 2007

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1267.00 59,000 0 0
1.00 1269.00 62,000 60,488 60,488
2.00 1270.00 66,000 63,983 124,471
3.00 1271.00 71,000 68,478 192,949
4.00 1272.00 77,000 73,972 266,921
5.00 1273.00 83,000 79,973 346,894
6.00 1274.00 88,900 85,925 432,819
7.00 1275.00 95,000 91,924 524,743
8.00 1275.00 101,000 97,975 622,718
Culvert / Orifice Structures Weir Structures
[A] (Bl [C] [PrfRsr] [A] [B] [C] D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span {in}) = 24.00 0.00 0.00 0.00 Crest El. (ft) = 1277.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 260 3.33 3.33 3.33
Invert El. {ft) = 1267.00 0.00 0.00 0.00 Weir Type = Rect - - -
Length (ft) = 350.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.02 0.00 0.00 nfa
N-Value = 013 013 013 nfa
Crifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{infhr) = 0,000 (by Contour)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet and outlet control. Weir risers are checked for arifice conditions.
Stage (ft) Stage / Discharge Elev (f)
8.00 1275.00
6.00 1273.00
4.00 /’ 1274.00
2.00 1269.00
0.00 1267.00
0.00 3.00 6.00 5.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00
Discharge (cfs
Total Q ge (cfs}




Pond Report 6

Hydraflow Hydrographs by Intelisolve v8.02 Monday, Mar 5, 2007
Pond No. 2 - Ditch
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1267.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 1267.00 200 0 0

1.00 1269.00 1,000 549 549

2.00 1270.00 3,000 1,910 2,450

3.00 1271.00 6,315 4,555 7,015

4.00 1272.00 20,000 12,517 19,531

5.00 1273.00 32,640 26,061 45,592

6.00 1274.00 48,000 40,070 85,662

7.00 1275.00 70,000 58,649 144,311

8.00 1276.00 500,000 252,336 396,647
Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [€] [D]

Rise {in}) = 48,00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span ({in) = 48.00 0.00 0.00 .00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 333 3.33 333 3.33
Invert EL. (ft) = 1268.00 0.00 0.00 0.00 Weir Type = — - - -
Length (ft) = 500.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) =00 0.00 0.00 n/a
N-Value = .013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.860 Exfil.(inhr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. {ft) = 1273.50

Note: Culvert/Orifice outflows are analyzed under inlet and cutlet control, Weir risers are checked for orffice conditions.

Stage (ft) Stage / Discharge Elev (f0)
8.00 1275.00
6.00 ] 1273.00
4.00 1271.00
2.00 1269.00
0.00 1267.00

0.00 8.00 1800 2400 3200 4000 4800 5600 6400 7200  80.00 88.00

Discharge (cfs
smsnnas: T ot gl Q ge (cfs}
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Hydrograph Summary Report

7

Hydraflow Hydrographs by Intelisolve v9.02

Hyd.| Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
{origin) (cfs) {min) {min) (cuft) {ft) (cuft)

1 SCS8 Runoff 35.24 2 738 183,868 e — —— North 48

2 SCS Runoff 66.44 2 728 248,222 -— — | - Developed Site

3 Combine 96.02 2 730 432,089 1.2 | - e <no description>

4 SCS Runoff 16.57 2 722 47,806 - — 24 CMP

5 SCS Runoff 22.37 2 748 138,060 ——-- —-ne —em—- Site -

6 Comnbine 28.44 2 724 186,865 4.5 —_— | - South Flow

7 Reservoir(i) 21.73 2 756 163,468 36 1273.68 469,034 <no description=>

LSystem.gpw

Return Period: 10 Year

Monday, Mar 5, 2007




U Hydrograph Report

Hydrafiow Hydrographs by Intelisolve v9.02 ’ Monday, Mar 5, 2007

Hyd. No. 7

<no description>

21.73 cfs
756 min
163,468 cuft

Hydrograph type
Storm frequency
Time interval

Reservoir (Interconnected) Peak discharge
10 yrs Time to peak

2 min Hyd. volume
Upper Pond Lower Pond
Pond name Proposed Pond Pond name
Inflow hyd. 3 - <no description> Other Inflow hyd.
Max. Elevation 1273.57 ft Max. Elevation
Max. Storage 395,961 cuft Max. Storage

Ditch

6 - South Flow
1273.69 ft
73,073 cuft

Interconnected Pond Routing. Storage Indication method used.

<no description>
Hyd. No. 7 -- 10 Year
00.00 100.00

I

U

i

1

1

i

i

D 1

N e e e e o
I e T | o e e s S e s
[

J

L

i

1

]

U

U

Q (cfs) Q (cfs)

..80.00 80.00

70.00

70.00

60.00 60.00

50.00 : 50.00

20.00 20.00

10.00

10.00

840 960 1080 1200 1320 1440 1580 1680

Time (min)

0.00

0 120 240 360

e Hyd No. 7 v Hyd NoO. 3 7 Total storage used = 469,034 cuft
——— OutflowPond 1~ ~——— Hyd No. 6 - Inflow Pond 2




Pond Report
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Hydraflow Hydrographs by Intelisolve v8.02

Pond No. 1 - Proposed Pond
Pond Data

Monday, Mar 5, 2007

Contours - User-defined contour areas. Conic method used for volume calculation, Begining Elevation = 1267.00 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft)
0.00 1267.Q0 59,000
1.00 1269.00 62,000
2.00 1270.00 66,000
3.00 1271.00 71,000
4.00 1272.00 77,000
5.00 1273.00 83,000
6.00 1274.00 88,500
7.00 1275.00 95,000
8.00 1275.00 101,000

Incr. Storage (cuft) Total storage {cuft)

0 0
60,488 60,488
63,983 124,471
68,478 192,949
73,972 266,921
79,973 346,894
85,925 432,819
91,924 524,743
97,975 622,718

Culvert / Orifice Structures

Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 24.00 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest El (ft) = 1277.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 260 333 3.33 3.33
Invert EI. (ft) = 1267.00 .00 0.00 0.00 Weir Type = Rect - - -
Length (ft} = 350.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = (.02 0.00 0.00 n/a
N-Value = .013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 {by Contour)
Multi-Stage = nfa No No No TW Elev. {ft) = 0.00
Note: Culvert/Orifice outflows are analyzed under inlet and outlet control. Weir risers are checked for orifice conditions.
Stage (ft) Stage / Discharge Elev (ft)
8.00 1275.00
6.00 1273.00
4.00 / 1271.00
2.00 // 1269.00
0.00 1267.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00

e T otal

Discharge (cfs)
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Pond Report

10

Hydraflow Hydrographs by Intetisolve v9,62
Pond No. 2 - Ditch

Meonday, Mar 5, 2007

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1267.00 ft
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area {sqft) Incr. Storage (cuft) Total storage {cuft)
0.00 1267.00 200 0 0
1.00 1269.00 1,000 549 549
2.00 1270.00 3,000 1,910 2,460
3.00 1271.00 6,315 4,555 7,015
4.00 1272.00 20,000 12,517 19,531
5.00 1273.00 32,640 26,081 45,592
6.00 1274.00 48,000 40,070 85,662
7.00 1275.00 70,000 58,649 144 311
8.00 1276.00 500,000 252,336 396,647
Culvert / Orifice Structures Woeir Structures
[A) [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 48.00 0.00 0.00 0.00 Crest Len (ft) = 0.00 0.00 0.00 0.00
Span (in) = 48.00 0.00 .00 0.00 Crest El (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 ¢ 0 Weir Coeff. = 333 333 3.33 3.33
Invert EL. {ft) = 1268.00 0.00 0.00 0.00 Weir Type = — - - -
Length (ft) = 500.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.0 0.00 0.00 n/a
N-Value = .013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil .{inhr) = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (i) = 1273.50
Note: Culvert/Qrifice cutflows are analyzed under inlet and outlet control. Weir risers are checked for orifice conditions.
Stage (ft) Stage / Discharge Elev (ft)
8.00 1275.00
6.00 —— 1273.00
4.00 1271.00
2.00 1269.00
0.00 1267.00
0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 80.00 88.00

. T otal Q

Discharge (cfs)
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Hydrograph Summary Report
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Hydraflow Hydrographs by Intelisolve v9.02

Hyd. | Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description
(origin) (cfs) (min) {min) (cuft) (ft) {cuft)

1 SCS Runoff 57.07 2 738 303.623 -— — | e North 48

2 SCS Runoff 107.26 2 728 409,891 - —— —mmmn Developed Site

3 Combine 1585.34 2 730 713,514 1,2 e <no description>

4 SCS Runoff 26.85 2 722 78,942 - - — 24CMP

5 SCS Runoff 36.28 2 746 229,631 -— — | e Site

6 Combine 46.31 2 724 308,573 4.5 _— ] - South Flow

7 Reservoir(i) 36.97 2 760 566,576 3,6 1274.75 588,964 <no description>

System.gpw Return Period: 100 Year Monday, Mar &, 2007
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Hydrograph Report
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Hydraflow Hydrographs by Intelisolve v8.02

Hyd. No. 7

<no description>

Monday, Mar 5, 2007

Hydrograph type = Reservoir (Interconnected) Peak discharge = 36.97 cfs

Storm frequency = 100 yrs Time to peak = 760 min

Time interval = 2 min Hyd. volume = 566,576 cuft

Upper Pond Lower Pond

Pond name = Proposed Pond Pond name = Ditch

Inflow hyd. = 3 - <no description> Other Inflow hyd. = 6 - South Flow

Max. Elevation = 127475 ft Max. Elevation = 1274.03 ft

Max. Storage = 501,415 cuft Max. Storage = 87,548 cuft

Interconnected Pond Routing. Storage Indication method used.

<no description>

Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
D 160.00 m— 160.00
D 140.00 140.00
D 120.00 120.00

100.00 100.00

80.00 80.00

60.00 60.00

40.00 1 40.00

0.00 B : : : - 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

e Hyd NO. 7
— Outflow Pond 1

- Hyd No. 8

1 Total storage used = 588,964 cuft
——— |nflow Pond 2



Pond Report
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Hydraflow Hydrographs by Intelisclve v9.02

Pond No. 1 - Proposed Pond
Pond Data

Contours - User-defined contour areas. Coni

Monday, Mar 5, 2007

 method used for volume calculation. Begining Elevation = 1267.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area {sqft} Incr. Storage (cuft) Total storage (cuft)
0.00 1267.00 59,000 0 Q
1.00 1269.00 62,000 60,488 60,438
2.00 1270.00 66,000 63,983 124,471
3.00 1271.00 71,000 68,478 192,949
4.00 1272.00 77,000 73,972 266,921
5.00 1273.00 83,000 79,973 346,894
6.00 1274.00 88,900 85,925 432,819
7.00 1275.00 95,000 91,924 524,743
8.00 1275.00 101,000 97,975 622,718
Culvert / Orifice Structures Weir Structures
[A] {B] [C] [PrfRsr] [Al [B} [C] D]
Rise (in) = 2400 0.00 0.00 0.00 Crest Len (ft) = 20.00 0.00 0.00 0.00
Span (in) = 24.00 0.00 0.00 0.00 Crest El (ft) = 1277.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 260 3.33 3.33 3.33
Invert El. (ft) = 1267.00 0.00 0.00 0.00 Weir Type = Rect - -— --
Length (ft} = 350.00 0.00 0.00 0.00 Multi-Stage = No No No No
Stope (%) = 0.02 0.00 0.00 n/a
N-Value = 03 - 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in‘hr) = 0.000 (by Contour)
Multi-Stage = nia No No No TW Elev. (ft) = 0.00
Note: CulvertfOrifice outflows are analyzed under inlet and outlet contrel. Weir risers are checked for orifice conditiens.
Stage (ft) Stage / Discharge Elev (&)
8.00 T 1275.00
86.00 - 1273.00
4.00 1271.00
2.00 // 1269.00
0.00 1267.00
0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00
Discharge (cfs)

s T ota] Q
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Pond Report
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Hydraflow Hydrographs by Intelisolve v9.02
Pond No. 2 - Ditch
Pond Data

Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 1267.00 ft

Monday, Mar 5, 2007

Stage / Storage Table
Stage (ft) Ejevation (ft) Conteour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 1267.00 200 0 0
1.00 1269.00 1,000 549 549
2.00 1270.00 3,000 1,910 2,460
3.00 1271.00 6,315 4,555 7,015
4.00 1272.00 20,000 12,517 19,531
5.00 1273.00 32,840 26,081 45 592
6.00 1274.00 48,000 40,070 85,662
7.00 1275.00 70,000 58,649 144,311
8.00 1276.00 500,000 252,336 396,647
Culvert / Orifice Structures Weir Structures
[Al [B] [C] [PrRsr] [A] [B] [C] D1
Rise {in) = 48.00 0.00 0.00 0.00 Crest Len {ft) = 0.00 0.00 0.00 0.00
Span {in} = 48.00 0.00 0.00 0.00 Crest EI (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 333 3.33 333 3.33
Invert El. (ft) = 1268.00 0.00 0.00 0.00 Weir Type = — - - -—
Length (ft) = 500.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.01 0.00 0.00 n/a
N-Value = 013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(infhr) = 0.000 (by Wet area}
Multi-Stage = nfa No No No TW Elev. {ft} = 1273.50
Note: CulvertiOrifice autfiows are analyzed under inlet and outlet control. Waeir risers are checked for orifice conditions.
Stage (ft) Stage / Discharge Elev (ft
8.00 T //T — 1275.00
6.00 __.....:*""/ - 1273.00
4.00 - 1271.00
2.00 — - 1269.00
Q.00 1267.00
©0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 80.00 88.00
Discharge {cfs)

e T 0t} Q
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Hydraflow Rainfall Report
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Hydraflow Hydrographs by Intelisolve v9.02

Monday, Mar 5, 2007

( Return Intensity-Duration-Frequency Equation Coefficients (FHA}
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 meeee
2 £9.8703 13.1000 0.8658 —————-
3 0.0000 0.0000 0.0000 e
5 79.2597 14,6000 0.8369 e
10 88.2361 15.5000 0.8279 e
25 102.6072 16.5000 0.8217 e
50 114.8193 17.2000 o819 | -
L1 00 127.1596 17.8000 pgise | 00
File name: SampleFHA. idf
Intensity = B/ (Tc + D)*E
Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 5.69 4.61 3.89 338 | 2989 2.69 2.44 224 2.07 1.93 1.81 1.70
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 6.57 543 465 4.08 3.65 3.30 3.02 2.79 259 2.42 227 215
10 7.24 6.04 5.21 4.59 412 3.74 343 317 295 277 2.60 2.46
25 8.25 6.95 6.03 534 4.80 4.38 4.02 373 3.48 126 3.07 29
50 9.04 7.65 6.66 5.92 5.34 4.87 4.49 416 3.88 3.85 3.44 3.25
100 9.83 8.36 7.30 6.50 5.87 5.36 4.94 4.59 4.29 403 3.80 3.6:

Te = time in minutes. Values may exceed 60.

Precip. file name: SCS_24HR.pcp

T Rainfall Precipitation Table (in)
Storm
Distribution 1-yr 2-yr 3yr 5-yr 10yr 25-yr 50-yr 100-yr
SCS 24-hour 0.00 3.50 0.00 4.50 5.20 6.00 7.00 7.80
SCS &Hr 0.00 1.80 0.00 0.00 2.60 0.00 0.00 4.00
Huff-1st 0.00 1.55 0.00 275 4.00 5.38 6.50 8.00
Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Custom 0.00 1.75 0.00 2.80 390 525 6.00 7.10J




APPENDIX C

HydraFlow

48” Storm System
24" HECMP
48” RCP Outlet
Channel Section

Baughman Company, P.A.
February 2007
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Hydraflow Express by Intefisolve

Monday, Mar 5 2007

Cir Culvert
Invert Elev Dn (ft) = 1268.98 Calculations
Pipe Length (ft) = 600.00 Qmin (cfs) = 10.00
Slope (%) = 0.08 Qmax (cfs) = 150.00
invert Elev Up (ft) = 1268.46 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 48.0
Shape = Cir Highlighted
Span (in) = 48.0 Qtotal (cfs) = 90.00
No. Barrels =1 Qpipe (cfs) = 90.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Inlet Edge = Sq Edge Veloc Dn (ft/s) = 7.82
Coeff. KM,c,Y,k = 0.0098, 2, 0.0398, 0.67, 0.5 Veloc Up (ft/s) = 7.16
_ HGL Dn (ft) = 1272.42
Embankment HGL Up (ft) = 1274.84
Top Elevation (ft) = 1275.50 Hw Elev (ft) = 1275.24
Top Width (ft) = 500.00 Hw/D (ft) = 1.45
Crest Width (ft) = 10.00 Flow Regime = Qutlet Control
Elev () T <Name> * twDepin (i
1276.00 — , . - — 6.54
27500 —m g TEEm e ot conkol oo,
. 127400 - 4.;'_54.-
-1é?3.uﬁ I - | 454
- 27200 - 254
127100 —t 154
1270.00 . 656 -
1263.00 . -6.45-
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Culvert Report
Hydraflow Express by Intelisolve Monday, Mar 5 2007
Ell Culvert
Invert Elev Dn (fty = 1271.90 Calculations
Pipe Length (ft) = 45.00 Qmin (cfs) = 5.00
Slope (%) = 0.04 Qmax (cfs) = 40.00
Invert Elev Up (ft) = 1271.92 Tailwater Elev (ft) = (dctD)/2
Rise (in) = 24.0
Shape = Ell Highlighted
Span (in) = 38.0 Qtota! (cfs) = 40.00
No. Barrels =1 Qpipe (cfs) = 39.66
n-Value = 0.024 Qovertop (cfs) = 0.34
inlet Edge = Projecting Veloc Dn (ft/s) = 7.97
Coeff. KM,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 Veloc Up (ft/s) = 7.97
HGL Dn (ft) = 1273.90
Embankment HGL Up (ft) = 1275.33
Top Elevation (ft) = 1275.80 Hw Elev (ft) = 1275.83
Top Width (ft) = 20.00 Hw/D (ft) = 1.95
Crest Width (it) = 40.00 Flow Regime = Qutlet Control
Elev[ft) <Name?>» Hw Depth (ft]
1276.00 S 408
12500 — 308
127400 —-2.08
1273.00 — — 108
yarz00 "l o .
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Culvert Report
Hydraflow Express by intelisolve

Cir Culvert

Invert Elev Dn (ft) = 1266.97
Pipe Length (ft) = 400.00
Slope (%) = 0.08
Invert Elev Up (ft)y = 1267.29
Rise (in) = 48.0
Shape = Cir
Span (in) = 48.0
No. Barrels =1
n-Value = 0.013
Inlet Edge = Mitered
Coeff. KM, Y,k = 0021, 1.33, 0.0483, 0.75,0.7
Embankment

Top Elevation (fty = 1273.00
Top Width (ft) = 100.00
Crest Width (ft) = 10.00

Eley [ft)
127400

«Name>»

Calculations
Qmin (cfs)
Qmax (cfs)

Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft}
Flow Regime

nnn

Monday, Mar § 2007

10.00
150.00
(dct+D)/2

95.00

95.00

0.00

8.18

7.56
1270.45
1272.28
1272.94
1.41

Inlet Control

Hw Depth [ft]

6.71

“1273.00 -

1272.00

127,00 ——
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] Channel Report
D Hydraflow Express by Intelisolve Monday, Mar 5 2007
<Name>
D Trapezoidal Highlighted
Botom Width (fty = 15.00 Depth (ft) = 3.00
D Side Slopes (z:1) = 4.00,4.00 Q (cfs) = 408.03
Total Depth (ft) = 3.00 Area (sqft) = 81.00
Invert Elev (ft) = 1271.30 Velocity (ft/s) = 504
D Slope (%) = 0.40 Wetted Perim (ft) = 39.74
N-Value = 0.030 Crit Depth, Yc (ft) = 2.05
Top Width (ft) = 39.00
D Calculations EGL (ft) = 3.39
Compute by: Q vs Depth
D No. Increments = 10
D Elev (ft} Section Depth (f
D1275.00 3.70
D1274.00 / 2.70
D1273.00 1.70
D1272.00 0.70
1271.00 -0.30
E1270.00 L -1.30
0 5 10 15 20 25 30 35 40 45 50
D Reach (ft)
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PLAN SHEETS

DRAINAGE PLAN

Scale 1:100

Baughman Company, P.A.
February 2007



