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e
EXECUTIVE SUMMARY

- e e

South Hancock Road is an existing rural road that extends from Hartwood Marsh
Road to just north of Johns Lake Road. The roadway will be paved and widened
with a typical section that will include two 12 foot lanes, two 8 foot shoulders, and a
roadside swale in each direction. Only three feet of the shoulder will be paved. Asa
result of the proposed roadway construction, no wetlands will be impacted. The
overall length of the project is approximately 2.0 miles.

In general, stormwater runoff drains away from the roadway. However, there are a
few sections where offsite areas drain to the roadway. In addition, no cross drains
exist along South Hancock Road, however an 18 inch diameter reinforced concrete
cross drain is proposed just north of Hartwood Marsh Road.

Since the project will be permitted through the SJRWMD under 40C-42, treatment
volume requirements will be met. The swales will be grassed from the right-of-way
line to the edge of shoulder. It should be noted a Florida Department of
Transportation (FDOT) Drainage Connection Permit will not be required.

As a result of the proposed project, a portion of the roadway will encroach into the
100-year floodplain, however the impact to the base flood elevation is minimal to

none.

This project meets the requirements set forth by the SJRWMD, Lake County, and the
Army Corps of Engineers.

Fi } 1581 age report 1
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R
INTRODUCTION

This report provides calculations and documentation to support the drainage design
of South Hancock Road. The existing roadway is a rural road that will be paved and
widened. From station 10+22 to 80+00 the roadway is a one-lane dirt road; from
station 80+00 to 90+00 the roadway is paved one-lane road; from station 90+00 to
102400 the roadway is two-lane dirt road; and from 102+00 to 107+20 the roadway is
a two-lane paved road. The roadway will be paved and widened with a typical
section that will include two 12 foot lanes, two 8 foot shoulders, and a roadside swale
in each direction. Only three feet of the shoulder will be paved. The improvements
will extend from the beginning of the project at Hartwood Marsh Road or station
10+22, to the end of the project just north of Johns Lake Road or station 107+20. The
overall length of the project is approximately 2.0 miles.

This project meets the requirements set forth by the SSRWMD, Lake County, and the |
Army Corps of Engineers.

e
PROJECT LOCATION

The project is located within Sections 3, 4, 9, 10, Range 26 East, Township 23 South
and Sections 33 and 34, Range 26 East, Township 22 South in Lake County, Florida.
Figure 1 is a location map that shows the limits of the project. The total project area,
within right-of-way, is approximately 19.5 acres.

e
SOILS INFORMATION

The soils within the project limits are identified in the “Soil Survey of Lake County
Area, Florida” as Astatula sands. These soils are nearly level to strongly sloping,
excessively drained soils. A summary of the soils information is included in

Appendix A.

A subsurface exploration was performed by Nordarse and Associates, Inc., for the
project. The exploration included 10 auger borings along the centerline of the
roadway alignment, ranging in depth from 5 to 10 feet and 3 Falling Head
Permeability tests. A copy of the report is included in Appendix A. Groundwater

was not encountered at any of the borins.
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e
FLOODPLAIN INFORMATION

Figure 3 is a copy of a portion of Panel 120421 375B of the Flood Insurance Rate Map
for Lake County, Florida, dated April 1, 1982. As shown in Figure 3, the existing
roadway skirts a 100-year floodplain which is designated as Zone A. The estimated
100-year elevation is approximately 177 feet. The roadway does not encroach or
impact the 100-year floodplain. Therefore, there will be no impact on the estimated
base flood elevation.

e
EXISTING DRAINAGE PATTERNS

In general, South Hancock Road is built on a ridge between adjacent drainage
boundaries. Therefore, stormwater runoff drains away from the roadway to the east
and west. However, from station 10+22 to 51+52 offsite stormwater runoff drains to
the roadway from the east.

A drainage map showing the offsite drainage basins is included in Appendix B.

Y
PROPOSED DRAINAGE PATTERNS AND DESIGN

The project is split into eight sub-basins. Runoff from these basins are collected in
roadside swales. No new cross drains are proposed with this project.

Since the project will be permitted through the SJRWMD under 40C-42, the treatment
volume requirements will be met. The treatment volume will be handled through
infiltration of 80 percent of the runoff from the 3-year 1-hour storm event in the
proposed swales. The ditches will be grassed from the right-of-way line to the edge
of shoulder. It should be noted that according to the runoff volume computations in
Appendix C, the offsite areas will not contribute runoff to the swales during a 3-year
1-hour storm event.

In general, because of limited right-of way no swales are proposed north of station
90+00. One 18 inch reinforced concrete side drain is proposed along South Hancock
Road at Kingsridge Boulevard; and one 18 inch reinforced concrete cross drain is
proposed just north of Hartwood Marsh Road along South Hancock Road.

Fl-oria\projects\6058 1\wpireports\drainage report 3
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DESIGN CRITERIA

Regulations which govern the stormwater management design for the South Hancock
Road project include: CH. 40C-42 F.A.C., administered by the SJRWMD; NPDES, an
EPA regulation administered jointly by EPA and FDEP; National Flood Insurance

Program, administered by FEMA, and Lake County.

FDOT and Lake County Criteria
¢ Ditch and Swale Criteria

» Design Frequency:  10-year (Lake County)

» Design Duration: 24-hour (Lake County)

» Channel Velocity: Table 2.4, FDOT Drainage Manual, Volume 1
V =4ft/s (sod) (FDOT 1997)

» Erosion Protection:  Grade < 1.0 percent; Grassing and Mulch
1.0 % < Grade < 3.0 %; Sodding
Grade > 3.0% Paving (except local roads which must be
sodded). (Lake County)

» Freeboard: Minimum of 1.0 feet above design storm high water
elevation. (Lake County)

» Geometry: Maximum Side Slope: 4:1 (less than 4 feet deep)
Maximum Side slopes of 3:1 with a four foot wide bottom
(FDOT 1989, I1I-38)

» Hydrologic Analysis:  Rational Method (<600 acres) (FDOT 1997)

» Hydraulic Analysis: Manning’s Equation (FDOT 1997)

» Manning’s “n” Values: n = 0.06 for depth < 0.7 feet; n = 0.042 for depth > 0.7

feet (FDOT 1997).

e Culvert Criteria

» Design Frequency:  25-year (Cross Drains) (Lake County)
10-year (Side Drains)
» Design Duration: 24-hour (Lake County)
» Hydrologic Analysis:  Rational Method (<600 acres) (FDOT 1997)
> Regional or Local Regression Equations (FDOT 1997)
» Hydraulic Analysis: Mathematical analysis or design nomographs
FHWA Hydraulic Design Series #5 (FDOT 1997)
» Manning’s "n” Values: n = 0.012 (FDOT 1997)
» Pipe Size: 18 inches (Cross Drain) (Lake County)
15 inches (Side Drain) (Lake County)
» Pipe Length (Maximum): 300 feet (18 inch pipe) (Lake County)
400 feet (24 - 36 inch pipe)
500 feet (42 inch pipe)
» Pipe Grade: Maximum: Produces a velocity of 10 ft/s. Erosion

Fl-orla\projects\6058 1\wpireportsidrainage report
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protection shall be required to properly control entrance and
outlet velocities. (Lake County)

» Tailwater: Based on the design storm frequency. (Lake County)

SJRWMD Criteria

» Treatment volume requirements: percolate 80 percent of the runoff from the 3-
year 1-hour storm event.

NPDES Criteria

» Effective sediment and erosion controls be employed for construction sites which
have 5 or more acres of exposed soils.

FEMA Criteria

» Since a regulatory floodway has not been established for the floodplains along
South Hancock Road, encroachment in the 100-year floodplain shall cause no
more than a 1.0 foot rise in the 100-year water surface elevation.

ANALYSIS

Hydrologic Analysis

The Rational Method was used to compute peak discharges. Times of concentration
and runoff volumes were computed utilizing the methodology described in TR-55.
Drainage areas were computed from the roadway plans and the USGS quadrangle
maps entitled, “Clermont East, FLA” and “Lake Louisa, FLA.” Runoff coefficients
were determined utilizing aerial photographs and Table 5-5 from the FDOT Drainage
Manual, Volume 2A. Rainfall intensities were estimated from Figure 5-8 of the FDOT
Drainage Manual, Volume 1. Copies of these tables and figures are included in
Appendix C. Advanced Interconnected Pond Rounting was used to compute peak
discharges for several of the offsite areas. Hydrologic computations are included in

Appendix B.
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Hydraulic Analysis

The hydraulic analysis of the cross drains was performed utilizing the hydraulic
program, HY-8, and the hydraulic analysis of the ditches was performed using
Manning’s Equation and the hydraulic program, FlowMaster. The hydraulic analyses
are included in Appendix B.

S
SUMMARY AND RESULTS

I The cross drain was designed so that the headwater from the 25-year design storm
will not encroach onto the travel lanes of South Hancock Road and the headwater
' from the 100-year design storm will not overtop road. Although according to the
FIRM the roadway appears to encroach into the 100-year floodplain, based on the
. estimated 100-year floodplain elevation and the existing elevations along the
l roadway, no portion of the roadway will encroach into the 100-year floodplain. The
roadside swales were designed to accommodate onsite stormwater runoff and offsite
stormwater runoff as appropriate. A summary of the treatment volume provided is
' summarized in Appendix B; adequate treatment volume is provided in the roadside
swales for the roadway. The depths of flow were evaluated to ensure that the ditch
' flow will not encroach onto the travel lanes for a 10-year design storm.

Fl-otla\projects\6058 t\wp\reports\drainage report 6
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Source
USGS Quadrangle Map
Clermont East / Lake Louisa, Florida
Section 3.4,9.10, Township _23 South, Range _26 East
Section _33.34 , Township _22 _South, Range _26 _East
Scale: 1" = 2000’
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Location Map Figure 1

Hancock Road
Lake County, FL
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Source j
Soil Survey of Lake County, Florida 1975 |
Sections 3, 4, 9, 10; Township 23 South; Range 26 East f
Sections 33 and 34; Township 22 South; Range 26 East
Scale: 1:20,000

North
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Soils Map Figure 2

South Hancock Road
Lake County, FL 8
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Floodplain Map Figure 3
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FOR AGENCY USE ONLY
ACOE Application # DEP/WMD Application #
Date Application Received Date Application Received
Proposed Project Lat. Fee Received $
Proposed Project Long. Fee Receipt #
Date Received Project Use Codes
Assigned Reviewers Reviewer #'s
SECTION A

Are any of the activities described in this application proposed to occur in, on, or over wetlands or other surface
waters? __yes X no

Is this application being filed by or on behalf of a governmental entity or drainage district? X _yes __ no

A. Type of Environmental Resource Permit Requested (check at least one)

Noticed General - include information requested in Section B

Standard General (Single Family Dwelling) - include information requested in Sections C and D.

Standard General (all other projects) - include information requested in Sections C and E.

Individual (Single Family Dwelling) - include information requested in Sections C and D.

Individual (all other projects) - include information requested in Sections C and E.

Conceptual - include information requested in Sections C and E.

Mitigation Bank Permit (construction) - include information requested in Sections C and F.

If the proposed mitigation bank involves the construction of a surface water management system requiring another

permit defined above, check the appropriate box and submit the information requested by the applicable section.)
Mitigation Bank (conceptual) - include information requested in Sections C and F.

T

—_—

X Standard General Stormwater - include information requested in Sections C and H.
Individual Stormwater - include information requested in Sections C and H.
B. Type of activity for which you are applying (check at least one)

Construction and operation of a new system including dredging or filling in, on or over wetlands and
other surface waters.

X Alteration and operation of an existing system which was not previously permitted by a WMD or DEP.
Modification of a system previously permitted by a WMD or DEP. Provide previous permit numbers:

Alteration and operation of a system Extension of permit duration
Abandonment of a system Construction and operation of additional phases
Removal of a system of a system

C. Are you requesting authorization to use State Owned Submerged Lands? ___yes X_ho

(If yes, include the information requested in Section G.)

D. For activities in, on, or over wetlands or other surface waters, check type of Federal dredge and fill

permit requested:
Individual ___ Programmatic General x__ Not Applicable

General Nationwide

E. Are you claiming to qualify for an exemption? ___yes _X
If yes, provide rule number if known

wk/forms/master/sect-a.40C-4.900(1) Pg 1 of 4
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OWNER(S) OF LAND

ENTITY TO RECEIVE PERMIT (IF OTHER THAN OWNER)

NAME:

Lake County Board of County
Commissioners

NAME:
Lake County Department of Public Works

ADDRESS
315 W. Main Street

ADDRESS
123 N. Sinclair Avenue

CITY, STATE, ZIP
Tavares, Florida 32778

CITY, STATE, ZIP
Tavares, Florida 32778

COMPANY AND TITLE

COMPANY AND TITLE

TELEPHONE (352) 943-9655
FAX (352) 943-9495

TELEPHONE (352) 943-9655
FAX ( 352) 943-9596

AGENT AUTHORIZED TO SECURE
PERMIT (IF AN AGENT IS USED)

CONSULTANT (IF DIFFERENT FROM AGENT)

NAME NAME

Jim Stivender, Jr., P.E., P.L.S. Paul W. Yeargain, P.E.
COMPANY AND TITLE COMPANY AND TITLE
Senior Director VHB, Inc.

Lake County Department of Public Works Senior Stormwater Engineer
ADDRESS ADDRESS

123 N. Sinclair Ave.

135 West Central Blvd. Suite 1150

CITY, STATE, ZIP
Tavares, Florida 32778

CITY, STATE, ZIP
Orlando, Florida 32801-2436

TELEPHONE (352) 943-9655
FAX (352) 943-9596

TELEPHONE (407) 839-4006
FAX (407) 839-4008

Name of project, including phase if applicable _South Hancock Road

Is this application for part of a multi-phase project? __ yes _x no
Total Applicant-owned area contiguous to the project 0 ac
Total project area for which a permit is sought 195 ac
Impervious area for which a permit is sought 74 ac

What is the total area (metric equivalent for Federally funded projects) of work in, on, or over wetlands or
other surface waters? N/A See attached letter, dated December 15, 1997, from BDA.

0 acres __ 0 square feet 0 hectares 0 square meters
If a docking facility, the number of proposed new slips __n/a .

Project location (use additional sheets, if needed)

County(ies) Lake

Section(s) 3.4,9,and 10 Township(s) 23 South Range(s) 26 East
Section(s) 33 and 34 Township(s) 22 South Range(s) 26 East
and Grant name, if applicable N/A

Tax Parcel Identification Number

Street address, road, or other location

City, Zip code if applicable

wk/forms/master/sect-a.40C-4.900(1) Pg 2 of 4
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Describe, in general terms, the proposed project, system or activity.

The project involves the paving of an existing dirt road and the installation of 1 new cross drain. The
roadway typical section includes one 12 foot travel lane, one 8 foot shoulder (3 feet of which will be paved),
and a swale in each direction.

If there have been any pre-application meetings, including at the project site, with regulatory staff, please list
the date(s), location(s), and names of key staff and project representatives.

9/15/98 Ruth Grady, SUIRWMD and Paul Yeargain, VHB _ (Telephone call - report attached)

Please identify by number any MSSW/Wetland Resource/ERP/ACOE permits pending, issued or denied for
projects at the location and any related enforcement actions.

Agency Date No./Type of Application Action Taken (Pending/Issued/Denied)

Note: The following information is required for projects proposed to occur in, on, or over wetlands
or other surface waters that need a Federal dredge and fill permit and/or authorization to use State
owned submerged lands. Please provide the names, addresses and zip codes of property owners whose
property directly adjoins the project (excluding Applicant). Please attach a plan view showing the owner’s
names and adjoining property lines. Attach additional sheets if necessary.

1. N/A 2.
3 4,
wk/forms/master/sect-a.40C-4.900(1) Pg 3 of 4




By signing and submitting this application form, | am applying, or | am applying on behalf of the Applicant, for
the permit and any proprietary authorizations identified above, according to the supporting data and other
incidental information filed with this application. | am familiar with the information contained in this application,
and represent that such information is true, complete and accurate. | understand this is an application and not
a permit, and work prior to approval is a violation. | understand that this application and any permit issued or
proprietary authorization issued pursuant thereto, does not relieve me of any obligation for obtaining any other
required Federal, State, water management district or local permit prior to commencement of construction.

| agree, or | agree on behalf of corporation, to operate and maintain the permitted system unless the
permitting agency authorizes trajysfqn of the permit to a responsible operation entity. | understand that
knowingly making any false stat r rgpresentation in this application is a violation of Section 373.430,

F.S., and 18 U.S.C. Section 100
mﬁr\ls used) or Agent (if one is so authorized belo
\0 \/%

Signature of Applicant/Agent T &‘ Datel
blic Works

Senior Director of Lake County Depalment of
(Corporate Title if applicable)

Jim Stivender, Jr., P.E., P.L.S.
Typed/Printed Name of Applicant

AN AGENT MAY SIGN ABOVE ONLY IF THE APPLICANT COMPLETES THE FOLLOWING:

I hereby designate and authorize the agent listeq abo\e to act on my behalf, or on behalf of my corporation, as
the agent in the processing of this application fof thk pefmit and/or proprietary authorization indicated above;

and to furnish, on request, supplemental informgtiof\ in qupport of the application. In addition, | designate and
authorize the above-listed agent to bind me, or rpqyation, to perform any requirement which may be
necessary to procure the permit or authorization fndidateq above. | understand that knowingly making any
false statement or representation in this applicatiifi lplation of Section 373.430, F.S., and 18 U.S.C.

Section 1001.

Lake County Department of Public Works lo/ \/(‘)0
Typed/Printed Name of Applicant  Signature of AQ¥licant/Agent Datp |

(Corporate Title if applicable) \ \k
Please note: The Applicant’s original signature (not a co is requ id above.
PERSON AUTHORIZING ACCESS TO THE PROPERFKY MUS\XCOMPLETE THE FOLLOWING:

l

| either own the property described in this applicafion or | have legal authority to allow access to the property,
and | consent, after receiving prior notification, tofany sitg visit on the property by agents or personnel from the
Department of Environmental Protection, the Watgr Nlanggement District and the U.S. Army Corps of
Engineers necessary for the review and inspectior} ofitie proposed project specified in this application. |
authorize these agents or personnel to enter the pig :
review and inspection. Further, | agree to provide 8y {dQthe project site for such agents or pgrsonnel to

monitor permitted work if a permit is granted.

Lake County Department of Public Works

\
Typed/Printed Name Signature \ \ Dlate (

(Corporate Title if applicable)

wk/forms/master/sect-a.40C-4.900(1) Pg 4 of 4




BDA

ENVIRONMENTAL CONSULTANTS

December 15, 1997

File:  97077-10.1 m@,@ﬂ D)
pEC 17 1997

Mr. Allen Ayash, P.E. VHB FLORIDA

Senior Project Engineer
Vanasse Hangen Brustlin, Inc.
South Trust Bank Building
135 W. Central Boulevard
Orlando, Florida 32801

TEL: (407) 839-4006

FAX: (407) 8394008

RE:  Ecological Constraints Review of the Hancock Road Project Site, Lake County, Florida

Dear Allen:

Breedlove, Dennis & Associates, Inc. has completed an ecological constraints review of the proposed
extension of Hancock Road south in Lake County, Florida. The Hancock Road improvements begin at the
Hartwood Marsh Road north to the intersection of the currently paved portion of Hancock Road and John'’s
Lake Road. The purpose of our ecological constraints review was to assess the proposed Hancock Road
right-of-way (ROW) for the occurrence of wetlands that would be regulated by the St. Johns River Water
Management District (SJRWMD), Lake County, and the Department of the Army, Corps of Engineers
(ACOE), to assess for the occurrence and potential occurrence of wildlife species listed as threatened or
endangered (T&E) or Species of Special Concern by the U.S. Fish and Wildlife Service (USFWS) and the
Florida Game and Fresh Water Fish Commission (FGFWFC), and to assess for the occurrence of plant
species listed as T&E by the USFWS. To complete our ecological constraints review, two biologists
reviewed the entire Hancock Road ROW from John’s Lake Road south to Hartwood Marsh Road for
approximately 100 feet on either side of the proposed centerline. A Natural Resources Conservation Service
soils map of the project site, U.S. Geological Survey topographic map, and aerial photograph of the project
site were review to assist with the site evaluation.

Environmental Conditions

The entire area of the proposed Hancock Road ROW appears to be former Citrus sp. grove. A former
grove access road exists along the approximate centerline of the proposed Hancock Road south extension.

PAPROJECTS\9707NLETTERS\AY ASHAECOLOGIC.DOC
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Mr. Allen Ayash, P.E.
December 15, 1997
Page 2

Three developed areas exist along the northern portion of the proposed roadway including a water treatment
plant, a high tech business, and buildings of the former Citrus sp. grove.

The entire road ROW is within planted pines, including sand pine (Pinus clausa) and an improved variety of
slash pine (Pinus elliottii). The mid~canopy and understory contains upland annual and perennial invasive
species such as bahiagrass (Paspalum notatum), tall redtop (Tridens flavus), Florida pusley (Richardia
scabra), hairy indigo (Indigofera hirsuta), shrub verbena (Lantana camara), remnant Citrus Sp. trees,
sandspur (Krameria lanceolata), Cenchurus spp., begger-ticks (Bidens alba), and dog fennel (Eupatorium
capillifolium). Soils underlain in the proposed Hancock Road south extension include Astatula sand, dark
surface, of various slopes including 0% to 5%, 5% to 12%, and 12% to 40%.

Wildlife observed included upland dependent species such as mourning dove (Zenaida macroura), common
ground dove (Columbina passerina), loggethead shrike (Lanius ludovicianus), eastern meadowlark
(Sturnella magna), and northern harrier (Circus cyaneus). None of these species are listed wildlife. All
these species are endemic species that could nest within the project site with the exception of the northern
harrier, which is a migrant or overwintering species. Several gopher tortoise (Gopherus polyphemus)
burrows were observed along the outer edge of both the east and west sides of the proposed ROW.
Transects revealed the presents of four active and one inactive gopher tortoise burrow, several of which
appear to be utilized by juvenile gopher tortoises.

Regulatory Analysis

There are no wetland areas that would be considered jurisdictional by either the STRWMD, Lake County, or
the ACOE. All areas within the proposed Hancock Road ROW are distinctly upland in character based on
vegetation and soils.

The project will need to obtain an Environmental Resource Permit (ERP) from the SJRWMD for
construction of the Hancock Road extension. Wetland impacts will not need to be addressed during this
permitting process. No permitting will be needed with the ACOE, as there are no wetlands on the project
site.

The only listed wildlife species observed on the project site was the presence of several active and inactive
gopher tortoise burrows. Each burrow was flagged during the census for subsequent survey. This survey
should determine the exact distance from the centerline and the outer edge of the east and west ROWs and
will subsequently determine the level of effort needed to comply with FGFWFC gopher tortoise policies.
For burrows that lie within the proposed ROW or within 50 feet of the ROW, either an Incidental Take
Permit (ITP) or a Gopher Tortoise Relocation Permit (GTRP) should be obtained. The ITP would allow the
filling of gopher tortoise burrows without the subsequent relocation of the gopher tortoises. An ITP would
require the submittal of a mitigation or management plan to the FGFWFC. This could include either
preservation of an on-site area or off-site area, or a monetary donation to a mitigation bank fund. Generally,
the amount needed for mitigation is 15% to 25% of the occupied habitat at a cost between $6,000 to $7,000

PAPROJECTSO707NLETTERS\AY ASHAECOLOGIC.DOC
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per acre. A GTRP can be obtained to either relocate the gopher tortoises to an on-site upland preservation
area or to an off-site upland preservation area. The GTRP should be obtained 30 to 60 days prior to
construction. The ERP must be issued by the STRWMD before a GTRP can be obtained.

Due to the presence of gopher tortoises on the project site, there is a moderate to high probability that
commensal species such as the eastern indigo snake (Drymarchon corais couperi), Florida pine snake
(Pituophis melanoleucus mugitus), and Florida mouse (Podomys floridanus) could occur on the project site.
There is a low probability that the Florida gopher frog (Rana areolata aesopus), which is also a commensal
species, could occur on the project site. Any permitting for gopher tortoises such as an ITP or GTRP should
also suffice to compensate for any potential impacts that may result should any of the commensal species be
recorded on the project site.

No other listed wildlife species are expected to occur on the project site (Table No. 1). The FGFWFC was
contacted in regard to their bald eagle (Haliaeetus leucocephalus) nest survey data. FGFWFC staff
indicated that bald eagles were of no concern to this project as there are no nests within a mile of the project.

Summary

The proposed Hancock Road extension is located within areas of a former citrus grove. All areas are upland
based on vegetation and soils. No wetland areas exist on the project site. The presence of a small gopher
tortoise population along the Hancock Road proposed ROW was enumerated. An incidental take permit or
relocation permit will need to be obtained by the FGFWFC. A relocation permit may be the most expedient
and least expensive method for compliance with FGFWFC gopher tortoise policy. If you have any
questions or need any additional information, please do not hesitate to contact either one of us.

Sincerely yours,

-

Y

W Christopher, M.S, C.WB, PW.S. W. Michael Dennis, Ph.D.
Senior Project Manager President
MWC/WMD/#Adm
Enclosure

PAPROJECTS\9707NLETTERS\AY ASH\ECOLOGIC.DOC




I J0A DIDOTOONHSY AVSYALLANLLOLAS LOATOAIN QAN WAV

uoJay palojoou |

0SS ‘Kun ‘sainjsed pue ‘saysiew ‘s)ueq weass ‘spucd Jojoouy epaiby
10168 Amoug

0SS ‘APRIuN ‘sainised pue ‘ssysiew ‘syueq weals ‘spuod einy; eyaiby
uoJay anjiq spn

0SS ‘K2yun 'siejigey Jajemjjes pue 'ysnioeiq ‘Jajemysal) mojieys eajnieeo eyaiby
i3|qJem s puejuiy

3 3 ‘Axiun 'sieliqey jo AjaueA e ul epuoj4 ul Juelbipy lipueyry eojaipusg
updwi

0SS ‘AIiun 'SBJ0US a)e| pue ‘saysiew ‘SIsAl pue sweals buirnow mo|g eunesenb snwesy
‘auid pues pue sojawijed Kel gnuos epuoj4

1 1 ‘A2un '$Heo s,uewdeyd pue ‘a|LAW ‘BAl| JO SGRUYS Y)IM ‘qruds YO  SU80Se[niaod ‘o ewosojeydy

sayig

601}
_ ‘'Smoung asiouo} Jsydob punose pue  (ysymelso=) Jeydob epuoj4

0SS "MOT ur ‘qnuos auid pues :s)eo yoelan|q g Aaxn} Yym sjjiypues ojideo euey

SNVIGIHdWY

e2dMID] ZSMJISN 20U3LINN0Q JO 1eqey 2eAR

1SN3EIS pareudisa(q pooyiayr

"eplol4 ‘Ajunod aye] ul 35UaLNDD(Q JO) [BIUBJOY UM S[RWIUY PUR Sjukld Pa}o9jold ‘| dlqel




e 20 IIDOTOONHSY AVSYALLITLLOLAS LOTIOT MO N INAV Y

YJOJS POOAA
3 3 ‘Ayun 'sdwems ssaidAo ui Bunsau spuepsp eueoUaLIR BUBJOIAWN
9|bea pjeq ulaynog
1 1 MO ‘sayiedd Aup ‘spoomielj auld  snjeydaosoonsy | snjeseljel
aueJd JIypues epuo|4
‘sainsed ajjjeo sisusyeid sisuspeued snic
1 ‘Aaiiun paAosduw BulA|-mo| pue ‘suibiew axe| Aysiew ‘sauield Jopn
[a1ysay
UeduUaWy UIdiseayinos
1 ‘8jelapo ‘saleld Aip ‘spoomie}) auld snined snusnieds 0o/
‘sybnojs
pue spuod pasajjeos buowe Buipuels sqnis peap yum
‘abewep aueduiny woly bunessuabal ale saroibuew alaym uod|ej sauubasad oIy
. 3 ‘Aaiun 1ejiqey wnwiido apirosd seale |BySE0D (BPLIO|H Ul JSJUIAA snhupun} snuubaisad oofe
sIgl |jym
0SS ‘Aaxyiun ‘SPuBjisM\ snqgje snwjoopn3
£O1MID] SMISN A0UMINIOQ Jo jejiqeH exe],
1SN3BlS pajeudIsoq pooyIaqry

"eplo]4 ‘Ajuno) aye] ul asuaunooQ J0j [RI3USJOd UM S[ewiuy pue sjueld pajoajold °| alqel



3 20 IOOTOITHSY AVSYL LLINLLOLASLIOALO Y OTNNUAV

"$31JUNOJ BIqWINI0YD
pue Jayeg pue }Salo4 jeuoljeN ejodiyoejedy au} UIYHM

Jeaq oe|q epLoj4

1 o) MO ajgediidde jou sniels aAID8)0Id "SI9N2IY) pue ‘sAeq ‘sdwiemS  snuepuoy snueouswe snsin
‘qnios ja4hnbs xoj s,ueulBaYg

0SS MO autd pues ‘suoijeloosse Jeo Aayini-auid jesjbuoj ui sjiypues wueulays Jabiu sninis
eo Asyiny-auid asnowi epLio}4

0SS "21eJapoN jeajbuo| pue ‘uoissaoons AjJea Ul gnios auid pues JuUaY snuepuoy sAWopod

STVANVIN
JajqUeM S uBWIYoRYg

3 3 ‘A2ynun "SpPUBIMO| Ul Ajjensn ‘spuejpoom jo Alauep uelwyoeq eIOAILLLIBA
‘uoneyaban jo wiaj Jseay)

1 ‘Aaynun pJemeas S}SaN jlays JO pues asieod yum yoeaq jejj ‘uadQ wniejnue ewa)s
‘sasndwes pue ‘sjuejd jeuisnpul ‘suodiie Mo Buimoling epuol4

Jo sasuedxa ayi-suleid Uo pue ‘sainised pue ‘s|jiypues euepuoyl

0SS MO ‘'sauiesd Apenoied ‘ymolb sl yiim punob Apues ybiH euenoiun 0)A308ds
a3y jleus

snaquinid

HO/3 3 ‘Aaiun "a)ljoid aAle}abaA MO| puB U0ZIIoY JUBISIP UIM UsSJe SIIqeIo0s SNWeYl}Soy

£DdMIDd SMISN dUALINDOQ JO jenqeH BXEB],

1SNJRIS poreuUBIsay pooyiayr]

"epuold ‘Ajuno) axeT Ul 32UALINIIQ 10} |BIIUSI0H UM S|BWIUY pue Sjue]d P3joajoldd | a|qel




14 0A ' JIDOTOINHSY AVSYALLINLLOLASLOALOUI OYININAV

ejebijod
S,UOMaT ‘HOoMMjILL gNIDS
3 MO ‘sjliypues ‘qnios pues ‘spoom yeo Aig nuoyma| ejebAjod

Hom-mopiym Kiaded
1 MO "qruos auld pues eaoeyeys eiyoAuosed

sselbieaq (s,uopug=) qnios
3 MO "qnuos auld pues pue spuejauld AQg euejuoyuUq euljoN

MO||IM J2)eM S A3]007)

3 MO auld-poompiey Jo poompiey ybiy ‘spoom K300y 1A8j002 eIONSNI
Jeaymyong qnios

wnijogiieydeub

1 ‘MO qnuos 9 spuejauid Aig JeA wnijojibuoy wnuobouz

aauy-abuny AwbAd
3 ‘MO ‘gruds auid pueg snaewbAd snyjueuolyd

BILLBUOQ BPUO|

1 MO ‘'Spues ajym ‘qruos auid pueg eJoyipuesb eiueuog

SINVd

£2dMIDd ZSMISN 0UUINIOQ JO jelqeH exe],
1SNIEIS pajeusissqg pooyIayI

"epuUOl4 ‘A}unoY 3xe] Ul 92UBLINDDQ J0J |B1HUBIOH YIIM S|eWIUY pue sjue|d pajodlold '} diqel




S J0ADNDOTOONHSY AVNSUALLATLLOLASLOATOAd ]

‘qnios suld YUBS pues
1 1 ‘ajelapoi pues 'sabpu epuo|4 |esjusd ‘uoieaals ybiy uo pues 8so0o] Ispjoufal sdasoap
‘smoung "gnuos auld pues pue s)oowwey asiopno} Jaydob
1SS ‘panIasqO 3BO 3Al| pue Yeo Aayun; ‘auld jes}-buoj ‘auid pues ‘ouex snwaydAjod sruaydoo
axeus obipu) uisises
1 1 ‘a)elapop ‘syoowwey jesidod} ‘spoomiely auld  wadnoo sieloo uoyasewhic
101ebijje ueosuawy
0SS (v/S)1L ‘Axmun ‘SWeal}s pue ‘saxe| ‘SPUBaAA sisuaiddississiw Jojebiy
S3TLd3ad
Bealem Jeal-apim
3 ‘MO 'S8UNOD |BJjUaD pue Yuou - spuesuld AIp 'sjiypues eljojixajdwe paiesn
"YHou ayj o} punoy AjjeaidA} aiow saaly poompliey Auaqgasoob aaynsoa2Iy
1 ‘MO shonpioap jo spuess Buiulejuos pue; buidojs Ajdssig wnjaunyos saqiy
wnjd gnios
3 ‘MO "qnuos auld pueg eje/nojuab snunidg
aoe|pues ‘paamjuiof s,||ewg
3 "MOT ‘gnios auld pueg eljAydouhw ejlauobAjod
£2dMID ZSMISN 9OUAMINOOQ JO jeqiqey EXe],
1S13IS pajeuBIsa( pooytayr

"epliol4 ‘Ajuno9 axe] ul adusa.LINdoQ 10} |BIIUBJOH YJIM SjRWILY pUue Sjuk|d Pajosjold | a|qel




9 J0A DIDOTOOAHSV AVASYHLLI TLLOLASLDICOUA\

UOISSILULLIOD S JBIBAA USal4 PUB SWED Bpuo|d,

9JIAIBG SJlIPIIM PUB US4 ‘SN,

a|qe|jleAy uonewloju| JUSIDIYNS
‘Buisi] Joj ajeplpue = Q ‘uleduo) [e1dads Jo sanadg = HSS ‘esueleaddy Jo Auejiwis o) anp pausjealy] = (y/S)1 ‘pausjealy] = | ‘passbuepul = 3,

"gruos auld pues pue yoouwwey ayeus pajie}-Hoys
1 ‘9}etapoN pue|dn ui Ajleuoises20 ‘uoneidosse Yeo Aaxyinysuid Jes|buo wmenusjxa euwosos

ayeus auid epuoi4

‘'SuUoleID0SSEe snjibnw
0SS "‘8)jetapoy Yeo Aaxin-auid jes|buo; Apejnoiped ‘siepqey Apues snonsjouejaw siydon)id
eDIMIOA ZSMISN DULINDIOQ JO jenqgeH eXe],

1SNYLIS pajeuBisa(] pooyiayri

"epLiol4 ‘Aunog e ul 82usLNIIQ J0) [B1IUSI0d UNM S[eWliuy pue sjueld pajosjoid 'L aiqel




Vanasse Hangen Brustlin, Inc.

Transportation

Land Development
Environmental Services
135 West Central Boulevard

Suite 1150

Orlando, Florida 32801-2436
407 839-4006

FAX 407 839-4008

S

Person Contacted: Ruth Grady VHB Rep: Paul Yeargain
Phone Title: Engineer VHB Project No:  60581.00
Notes Company: SJRWMD Project Name: S. Hancock Road
Telephone No.: 897-4334 Type Of Call: Outgoing
FAX No. Date and Time: September 15, 1998

I'told Ruth that I would like schedule a pre-application meeting for the South Hancock Road project in
Lake County. She suggested that we discuss the project over the phone to serve as a “pre-application
meeting.”

South Hancock Road is located south of SR 50 in Lake County. It is an existing dirt road that will be
paved. The project will serve new development: Kingsridge Subdivision is currently being constructed
along the west side of the project, and a Lake County Public School is being constructed along the east
side of the project. Stormwater treatment will be provide in roadside swales by percolating 80% of the
3-year 1-hour storm event. It some areas swales are not proposed because of right-of-way limits.
Lastly, there are no wetlands along the roadway.

Ruth said the project could be permitted under 40C-42. She suggested looking at sub-section 0.24 (C)
for governmental agencies.

cc: Correspondence file

Project file

\\Pyeargain\\ \Fl-orla\ projects\ 60581 \WP\MEMOS\RGrady$9-15-98




SECTION H
INFORMATION FOR ENVIRONMENTAL RESOURCE STORMWATER PERMITS

Provide the information requested below if the proposed project requires an environmental resource
'*orrnwcter permit.

A A @nerol Permit Category: Projects which meet one of the following performance criteria qualify for a

general permit. If applicable. indicate the appropriate general permit category below:
a) Systems which discharge into a stormwater management system which is permitted pursuant to
Paragraphs 40C-42.024(2)(b). (c). or [d). F.A.C.. or Subsection 40C-42.024(3). F.A.C.. or which was

previously approved pursuant to a noticed exemption under Section 17-25.030, F.A.C.. where the

appropriate treatment criteria specified in this chcpter and applied to the permm‘ed or exempt system
are not exceeded by the discharge; or.

b) Systems which meet the applicable design and performance standards of Section 40C-42.025,
F.A.C.. and which comply with any or more of the following:

1. dry detention systems within project areas less than 5 acres in size. and which serve a

drainage area less than 5 acres in size and which meet the criteria of Subsecﬂon 40C-42.026{1).
F.AC. I e

2. retention systems which meet the criteria of Subsection 40C-42.024(2). F.A.C.:
3. underdrain systems which meet the criteria of Subsection 40C-42.024(3). F.A.C.

4. underground exfiltration trench systems which meet the criteria of Subsection 40C-42.024(4).
F.A.C.:

5. wet detention systems which meet the criteria of Subsection 40C-42.026(5). F.A.C.; or
6. swale systems which meet the criteria of Subsection 40C-42.026(6). F.A.C.: or,
c) Systems that include a combination of management practices including but not limited to retention

basins, swales. pervious pavement, landscape or natural retention storage that will provide for the
percolation of the runoff from a three-year one-hour design storm; or,

d] Modification or reconstruction by a city. county, state agency. or special district with drainage
responsibility of an existing stormwater management system which is not intended to increase the
original design capacity. and which will not increase poliution loading. or change points of discharge
in @ manner that would adversely affect the designated uses of waters of the State; or.
e) Paving of existing public dirt roads if all of the following are met:

1. the road will not serve new development;

2. additional fraffic lanes are not added to the road;

3. the traffic load is not expected to significantly increase:;

4. the drainage system serving the road is not significantly altered;

5. erosion and sediment control measures are utilized to prevent turbidity during construction:
and,

l FORM NUMBER 40C-4.900(1) Pglofé -




l Individual Permit Categories: If applicable. indicate the appropriate permit category below.

6. the project does not require a wetland resource management [dredge and fill) permit
pursuant to Chapter 17-312, FA.C

a) Wetlands stormwater management systems which meet the design and performance criteria in
Sections 40C-42.025 and 40C-42.0245, F.A.C.; or,

~ b) Systems which employ a treatment methodology or device other than those described in
Subsections 40C-42.024(2) or (3}, F.A.C.; or.

c) Systems which do not meet the applicable design criteria of Sections 40C-42.025, 40C-42.026, or
40C-42.0265, F.A.C.

Required Technical Information

All applicable technical information must be submitted with the completed application form. Failure to
provide all required information will result in a delay in application processing and permit i issuance.

A. General site conditions

S\

1. Recent qgerial phofo. of project site ([no photocopies} - 1" to 400’ scale maximum; '

2. Map(s) or applicable construction plan(s) (no larger than 24" X 36") showing:
a. Generdl location of project shown on USGS quad map(s), including points of discharge;
b. Project area boundary;

c. Pre-development (existing) topography:

and drainage basin boundaries;
e. Off-site drainage area and flow pattems across project site;

f. Location of existing drainage nghf—of-way or easements on—sde

Q. Locohon of pnvofe ond public water supply wells on-site; and

h. All wetlands on the site;

3. SCS soils map and report and/or soil boring data for treatment facility iocations (borings should be a
minimum 6 fi. depth below ground surface and 5 f. below proposed treatment facility bottom);

4. Water table data

a. Date, location, and water table level of actual measurements (if collected) with the
estimated depth of antecedent rainfall {(nearest NOAA rainfall station or other rain gage)
during the previous one month period: and

b. Estimated normal dry and wet season water table elevation (provide source or method of
estimate.

\JRM NUMBER 40C-4.900(1) . Pg2ofé

' d. Pre-development drainage pattems 'including points of discharge for existing site drainage
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Post-development project site conditions

1. Describe or documenf the legal outtall for point discharges of treated stormwater to adjacent
property:

2. Identify and describe all on-site and off-site stormwater management systems which discharge into
or receive discharge from the proposed project;

3. Provide the design tailwater elevation(s) at all points of discharge (include source or method of
estimate);

4. Iinclude the following on construction drawings for the project site:

a. Project land use and land cover;

b. Proposed construction, including erosion and sediment control plan for each phase (show
specifications for erosion/sediment control measures on plans);

C. Vegetative cover pian for all on-site and off-site earth surfaces disturbed by construction:

d. Legal reservations for access to the treatment system for maintenance and operation by
future maintenance entities for subdivided projects;

e. Provide locations for the following on construction plans:

(1) Drainage divide and area (in acres) served by each hydrauhcally separate
stormwater freatment system:

(2) Septic tank or other proposed on-site wastewater treatment facility; and -
(3) Wells and surface water withdrawals;
f. Provide plans. elevations and/or profiles, and details for the following:
(1) Roadway and parking pavements;
(2) Floor slabs, walkways and other paved surfaces:;

(3) Earthwork grades for pervious Iandscaped areas; and

(4) All stormwater tfreatment and drainage facilities,

{5). Show the following details for stormwater treatment systems construction plans:

a. All freatment systems:

(1) Show the elevation of normal wet season water table, design normal water
elevation, and elevations for storage of the treatment volume;

(2) Details of cil and grease control mechanism, if required:

(3) Details of the outlet and overflow control! structure: and

~-.
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(4) Details of treatment drowdown outiets. Show the design tailwater elevations on the
outlet details; and

{5) The minimum erosion and sediment control measures to be implemented during
construction and all permanent control measures in post-development conditions;

b. Retention/detention facilities (including swales designed for retention/detention treatment

(1) Plan contours and/or cross section details showing bottom contours and elevations,
all design dimensions, side slopes, and top of bank elevations: and

(2) Grassing or planting of all reatment system earth surfaces:

c. Exiltration trench:

(1) Trench dimensions and elevations;

(2) Pipe diameter, material, length, slope, perforcnio.n specification;

(3) Trench rock material with fillable porosity and filter fabric protection:
(4) Overflow elevation for frenches with outfall;

{5) inlet and outlet structure details including sediment sumps: and

{6} Design and localion of observation well|s):

d. Underdrain and filter systems:

(1) Pipe length, slope, diameter, and minimum and maximum inverts;
[2) Maintenance access (such as at-grade cleanouts) for the filter pipe:
(3) Permeability of filter media for filtration systems:

{4) Permeability of soils for underdrain systems

- (5) Fllter media gradation {uniformity coefr cient and effective grain size) for filtration

systems;

. (6) Underdrain or filter detail at a uniform horizontal and vertical scale no greater than 1

inch 5 feet (to scale. not typical);

[7) Permeable, protective and stable surface cover {at the surface slope) for the filter

_surface (such as gravel): and

(8) Filter fabric protection as applicable for perforclted pipes, coarse aggregate
sections, and round the filter section:

e. Wet detention systems:

(1) Littoral zone location and depths: and

\,ﬂM NUMBER 40C-4.900(1) Pg4ofé




(2 Elevation contours of pond bottom;
f. Wetiond stormwater management systems:
(1) Delinegation of wetland areas utilized for stormwater freatment;

g. Karst Sensitive Areas

(1) Geologic borings and geologic sections through the retention basin area. A

geologic boring should be performed at the point of maxdimum excavation within the
basin;

(2) Location and description of limestone outcrops and any karst features, i.e., sinkholes
or solution pipes which exist at the project site; and

@3) inventory of existing wells within a 1000 foot radius of the stormwater basin;

6. Design analysis/calculations (minimum required):

a. Provide the rational method runoff coefficient (c), drainage area, and imbervious areq
(percentage of total drainage areq) for each trecﬂmem system:

b. Calculate treatment volume required for each separate system (based on information in 5.a.
above);

c¢. Provide stage-storage tabulations to demonstrate that required treatment storage is cvciloble In
the freatment system below the overflow elevation; . .

d. Demonshme 72 hour drawdown for retenﬁon, fillration, underdrain, or exfiltration french systems
based on natural soll conditions and/or specified fiter media (with safety factor of 2 for filtration,
underdrain, and exfiliration). Calculations must consider nomal wet season water table ond
taitwater conditions to demonstrate recovery:

e. Demonstrate that the function of the proposed treatment systems does not adversely affect the
freatment performance of all other stormwater monogemem systems which serve or are served by
the proposed project;

f. Demonstrate no more than haif the freatment volume is discharged within 48 fo 60 hours
following a storm event for wet detention and wetiand stormwater management systems;

g. Design analysis for sizing wet detention permanent pool volume;

h. Describe any additional management practices such as prefreatment, which will be used to
enhance the water quality of the stormwater discharge; and

i. Peak discharge and conveyance cclcucrﬂons (f appropriate) for pre-deveiopment and post—-
development conditions as follows:

(1) Runoff characteristics, including areq, runoff cuve number or runoff coefficlent, SCS
hydrologic soll group, and time of concentration for each drainage hydrologic unit:

(2) Design storms used including duration, frequency, and time distribution;

l FORM NUMBER 40C-4.901) Pg50f6
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(3) Runoff hydrograph(s} for each drainage basin for all required design storm events;

(4) State-storage computations for any storage area. such as a detention area or
channel storage, used in storage routing:

(5) Stage-discharge computations for any storage areas at a selected control point,
such as structure control or natural restriction;

(6) Flood routings through on-site conveyance and storage areas:

(7) Water surface profiles and elevations in the primary surface water management
system for the required design storm event(s); and

(8) Runoff peak rates and volumes discharged from the system for the design storm
event{s);

| .
l 7. Operation and maintenance

a. Describe the overall maintenance and operation schedule for the proposed stormwater
freatment system;

b. if the proposed operation and maintenance entity is not a property owners association,
provide proof of the existence of an entity or the future acceptance of the system by an entity,

pursuant to Paragraphs 40C-42.027, (1}(a)-{d), F.A.C.. which will operate and maintain the
system;

¢. If a property owners association is the proposed operation and maintenance entity. provide
articles of incorporation for this association and the declaration, restrictive covenants, deed
restrictions or other operational documents that assign responsibility for the operation and
maintenance of the system, pursuant to 40C-42.027(4}, F.A.C.; and

d. Provide information to ensure the confinued adequate access to stormwater treatment
systems for maintenance purposes;

8. Alternative stormwater treatment (individual permit)

If equivalent treatment is o be provided. it is the applicant's responsibility to demonstrate that the
stormwater management system, as designed. will meet or exceed the requirements set forth in the
rule. Describe the subject stormwaier discharge system. Discuss how the design is intended to
achieve a treatment level equivalent to the design and performance criteria in Subparagraph
40C-42.024(2)(b)2. or Subsection 40C-42.024{4). F.A.C. Provide design analysis and calculations
necessary 1o demonstrate that equivalent treatment will be achieved. ) ,

l 9. Wekiva River Basin (if applicable)

Submit the Local Government Notification form when any part of the system/project is within the
Wekiva River Protection Area.

Note: If professional engineering. geology, or landscape architecture is required by florida Statute for the
design of the proposed stormwater management system, construction plans and calculations must be signed
and sealed by an appropriate professional registered in the State of Florida.

I .
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VHB Vanasse Hangen Brustlin, Inc.

SectionH
A. General site conditions
1. Recent aerial photo of project site. Figure H.1 is an aerial photograph of the project
site.
2. Map(s) or applicable construction plan(s) showing:

a. General location of project shown on USGS quad map(s), including points
of discharge. Figure 1 of the report is a general location map.

b. Project area boundary. Figure 1 of the report shows the limits of the project.
Pre-development (existing) topography. The existing profile of South
Hancock Road is included in the attached plans.

Pre-development drainage patterns including points of discharge for
existing site drainage and drainage basin boundaries. A copy of the pre-
development and offsite drainage map is included in Appendix C.

e. Off-site drainage area and flow patterns across project site. A copy of the
pre-development and offsite drainage map is included in Appendix C.

f.  Location of existing drainage right-of-way easements on-site. The rights of
way for South Hancock Road are shown on the attached plans.

Location of private and public water supply wells on-site. There are no
private and public water supply wells on-site.

h. All wetlands on the site. There are no wetlands within or adjacent to the
project limits.

3. SCS soils map and report and/or soil boring date for treatment facility
locations. Figure 2 of the report is a copy of the SCS soils map for the project area.
Soils information is included in Appendix B.

4. Water table data
a. Date, location, and water table level of actual measurements (if collected)

with estimated depth of antecedent rainfall during the previous one
month period. Water table elevations were collected and are included in the
Soils Report in Appendix B. No groundwater was encountered in any of the soil
borings.

b. Estimated normal dry and wet season water table elevation. No
groundwater was encountered in any of the soil borings. However, estimated wet
season water table elevations are estimated to be deeper than 6 feet beneath the
existing ground surface.

B. Post-development Project Site Conditions

1. Describe or document the legal outfall for point discharges of treated
stormwater to adjacent property. Roadside swales are proposed along both sides of
the roadway. In general, stormwater will infiltrate into the ground.

2. Identify and describe all on-site and off-site stormwater management systems
which discharge into or receive discharge from the proposed project. Roadside
swales are proposed along both sides of the roadway. In general, stormwater will
infiltrate into the ground.

P:\proj 0581\drainage\p ication-H.doc 1
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Vanasse Hangen Brustlin, Inc.

i

3. Provide the design tailwater elevation at all points of discharge. Not applicable

(discharge is through infiltration).

Q )(MAD —>4. Include the following on construction drawings for the project site:

a. Project land use and land cover.

b. Proposed construction, including erosion and sediment control plan for

each phase. Please see the attached construction plans. Please note this is not a

phased construction.

c. Vegetative cover plan for all on-site and off-site earth surfaces disturbed

by construction. All disturbed surfaces will either be sodded or seeded and

mulched. Please see the attached construction plans.

d. Legal reservations for access to the treatment system for maintenance and

operation by future maintenance entities for subdivided projects.

Stormwater treatment will be provided in the proposed roadside swales which are

within the Lake County right-of-way. Access to the swales will fron the South

Hancock Road.

//?\.{/\‘ Provide locations for the following on construction plans:

(1) Drainage divide and area served by each hydraulically separate
stormwater treatment system. A drainage map for the project is included
in the attached report.

(2) Septic tank or other proposed on-site wastewater treatment facility.
Not applicable.

(3) Wells and surface water withdrawals. Not applicable.

Provide plans, elevations and /or profiles, and details for the following:

(1) Roadway and parking pavements. Please see the attached construction

—_

plans.

(2) Floor slabs, walkways and other paved surfaces. All proposed
sidewalks are shown on the attached construction plans.

(3) Earthwork grades for pervious landscaped areas. Please see the attached
construction plans.

(4) All stormwater treatment and drainage facilities. Please see the attached
construction plans.

(5) Show the following details for stormwater treatment systems
construction plans.
a) All treatment systems:

(1) Show the elevations of normal wet season water table, design
normal water elevation, and elevations for storage of the
treatment volume. Stormwater treatment will be provided in
roadside swales that percolate 80% of the 3-year 1-hour stornu.
According to the geotechnical report, included in Appendix A, the
seasonal high water table is at least 6 feet below the existing ground
surface. No groundwater was encountered in the soil borings.

(2) Details of oil and grease control mechanism, if required. Not
applicable.

(3) Details of the outlet and overflow control structure. Not

applicable.
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(4) Details of treatment drawdown outlets. Show the design
tailwater elevations on the outlet details. Not applicable.

(5) The minimum erosion and sediment control measures to be
implemented during construction and all permanent control
measures in post-development conditions. Please see the
attached construction plans.

b) Retention/detention facilities:

c) Exfiltration trench. Not applicable.

d) Underdrain and filter systems. Not applicable.

e) Wet detention systems. Nof applicable.

f) Wetland stormwater management systems. Not applicable.
g) Karst Sensitive Areas. Not applicable.

6. Design analysis/calculations

a. Provide the rational method runoff coefficient, drainage area, and
impervious area for each treatment system. The runoff coefficient, drainage
area, and impervious area calculations are included in Appendix C.

b. Calculate treatment volume required for each separate system. Treatment
volume calculations are included in Appendix C.

c. Provide stage-storage tabulations... Not applicable.

Demonstrate 72-hour drawdown... Not applicable.

e. Demonstrate that the function of the proposed treatment systems does not
aversely affect the treatment performance of all other stormwater
management systems which serve or are served by the proposed project.
Not applicable.

f. Demonstrate no more than half the treatment volume is discharge within
48 to 60 hours... Not applicable.

g. Design analysis for sizing wet detention permanent pool volume. Not
applicable.

h. Describe any additional management practices such as pretreatment,
which will be used to enhance the water quality of the stormwater
discharge. Not applicable.

i. Peak discharge and conveyance calculations for pre-development and
post-development conditions as follows:

(1) Runoff characteristics, including area, runoff curve number or runoff
coefficient, SCS hydrologic soil group, and time of concentration for
each drainage hydrologic unit. Runoff coefficients and times of
concentrations are included in Appendix C.

(2) through (8). Not applicable

7. Operation and maintenance South Hancock Road will be owned and operated by
Lake County. Therefore, the roadside swales will be operated and maintained by Lake
County.

8. Alternative stormwater treatment Not applicable

9. Wekiva River Basin Not applicable

] P-\projects\60581\drainage\permit application-H.doc 3
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August 31, 1998
Project No. W97-G-139-E

TO: VANASSE HANGEN BRUSTLIN, INC.
135 West Central Boulevard, Suite 1150
Orlando, Florida 32801-2436

ATTN: Mr. S. Alan Ayash, P.E.

RE: Report of Subsurface Exploration and
Geotechnical Engineering Evaluation
Proposed Paving and Drainage Improvements
South Hancock Road
Lake County, Florida

Dear Mr. Ayash:

Nodarse & Associates, Inc. (N&A) is pleased to submit the following report of subsurface
exploration and geotechnical engineering evaluation for the above-referenced project. This
exploration was performed in general accordance with the scope in our contract dated October 10,
1997 to provide geotechnical services for engineering design of five Lake County Roadway
Projects. The purpose of this exploration was to obtain geotechnical engineering data to aid in
paving and drainage design at the above-referenced site.

SITE AND PROJECT DESCRIPTION

The section of South Hancock Road to be improved is approximately 1.8 miles long. The project
begins at Station 10+00 at the intersection of Hartwood Marsh Road and extends north to Station
107 +19.40 just past the intersection of John's Lake Road. The subject roadway is located on the
boundary of Sections 33 and 34, Township 22 South and Sections 3, 4, 9 and 10, Township 23
South, Range 26 East in Lake County, Florida. A vicinity map showing the project location is
included as Figure 1 in the Appendix. We understand the central portion of the existing roadway
is an old poorly paved grove road, the southern portion has just been cleared and the northern
portion is an unpaved clay road. A Preliminary Contamination Assessment (PCA) was also
performed for a specific location along this project and was previously submitted under separate
cover.

Geotechnical, Environmental Geotechnics & Material Engineers

1030 North Orlando Avenue # Suite A & Winter Park, Florida 32789 & Telephone 407.740.6110 # Facsimile 407.740.6112
e-mail nodcrse@nodarse.com
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For this project, the USDA Soil Conservation Service soil survey report for Lake County was
reviewed. The soils on the project are shown below. Also included is the depth of the estimated
seasonal high groundwater level for the site in its natural condition.

AtB 13 Candler sand, 0 to 5 percent siopes Greater Than 6.0’

AtD 15 Candler sand, 5 to 12 percent slopes Greater Than 6.0
AtF 17 Candler sand, 12 to 25 percent slopes Greater Than 6.0’

A soils map showing the project limits is included as Figure 2 in the Appendix.
SUBSURFACE EXPLORATION

Our field exploration consisted of performing a series of ten (10) hand auger borings along the
centerline of the proposed roadway alignment ranging from in depth from 5 to 10 feet below the
existing road surface. These depths were chosen based on the plan/profile sheets supplied by your

firm. The approximate station and offset for each of the borings is shown on Figure 3 in the
Appendix.

The hand auger boring procedure consisted of manually turning a 3 inch diameter, 6 inch long
sampler into the soil until it is full. The sampler was then retrieved and the soils in the sampler
were visually examined and classified. The procedure was repeated until the desired termination
depth was achieved. Samples of representative strata were obtained for further visual examination
and classification in our laboratory. The borings were then backfilled with soil cuttings.

GENERAL SUBSURFACE CONDITIONS

The soil and groundwater conditions encountered in the auger borings are shown on Figure 3 in
the Appendix. Descriptions of the soils encountered in the borings are accompanied by the
American Association of State Highway and Transportation Officials (AASHTO) symbol.

Generally, the borings encountered light brown to brown fine sand, trace roots (A-3) (Stratum 1).
Next, the borings generally encountered a light brown to orangish-brown fine sand (A-3) (Stratum
2). Two exceptions were noted to this generalized boring profile. The first exception observed
was in the form of orangish-brown silty fine sand (A-2-4) (Stratum 3). This exception was found
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in Boring AB-3 from 9 feet to the boring termination depth of 10 feet below the existing ground
surface. The second exception found was an orangish-brown clayey fine sand (A-2-6) (Stratum
4). This exception was found only in Boring AB-9 from a depth of 3 inches to 1 foot below the
existing ground surface. This stratum appears to be imported roadway material.

Groundwater was not encountered during our field exploration to depths of 5 to 10 feet beneath
the existing ground surface. Where not encountered, groundwater should not be a concern for
roadway design unless substantial cuts are planned.

LABQRATORY TESTING
-
Laboratory testing for this project included two (2) single sieve grain size analyses, one (1)
Atterberg Limits test and one (1) natural moisture content test. All tests results are shown on
Table 1 in the Appendix. The tests are performed in accordance with the appropriate American
Society for Testing Materials (ASTM) procedures.

LABORATORY PERMEABILITY TESTING

Three (3) falling head permeability tests were performed on boring samples obtained from the
proposed swale areas. The resulting vertical permeability rates were measured to be from 68 to
126 feet per day. Although a vertical permeability rate in excess of 68 feet per day was recorded,
we recommend limiting using vertical and horizontal permeability rates for design to 30 and 40
feet per day, respectively. Compaction effects of construction and mowing equipment, and
siltation of the swale bottom, can reduce the effective permeability rate. Results for each location
are shown on Table 2 in the Appendix.

CONCLUSIONS AND RECOMMENDATIONS

General: The following conclusions and recommendations are based on the project characteristics
previously described, the data obtained in our field exploration and our experience with similar
subsurface conditions and construction types. If subsurface conditions different from those
disclosed by the borings are encountered during construction, we should be notified immediately
so that we might review the following recommendations in light of such changes.

Roadway Construction: Based on the results of this exploration, the soil and groundwater
conditions appear suitable for conventional construction according to the applicable Lake County
requirements and the Florida Department of Transportation (FDOT) Roadway and Traffic Design
Standards. Strata 1, 2 and 3 encountered for this study can be treated as select (S) material and
should generally be suitable for use as fill soils. The silty fine sand (A-2-4) material included in
Stratum 3 may be sensitive to moisture content changes. Stratum 4 should be considered a plastic
(P) material and is most likely part of the old clay grove road. This material can be very difficult
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to handle if it becomes wet. However, if moisture content is carefully controlled and the material
is thoroughly pulverized and mixed with subgrade soils, it can be used as a stabilizing material.
The old asphalt should be disposed of as directed by the owner.

During our subsurface exploration, no near surface muck material was encountered. However,
if muck is encountered within the roadway embankment area during construction, it should be
removed in accordance with Index 500 of the FDOT Roadway and Traffic Design Standards.

The Lake County soil survey estimates seasonal high groundwater depth for the site in its natural
state to be deeper than 6 feet beneath the existing ground surface. Therefore, based on our field
exploration and the soil survey, groundwater does not appear to be a concern in roadway design.
Pavement construction should be according to any Lake County requirements.

For pavement design, an estimated Limerock Bearing Ratio (LBR) value of 20 should be used for
soils encountered at the site.

CLOSURE

N&A appreciates the opportunity to be of service to you on this project. If you should have any

questions concerning the contents of this report, or if we may be of further assistance, please do
not hesitate to contact us.

Sincerely,

NODARSE & ASSOCIATES, INC.

N~ /4’;94/41
Michael J. Hosst, P.E.
Project Engineer
FL Registration No. 52668

Mafager, Geotechnical Services
FL Registration No. 36330

W97-139E.REP:MIH24/s¢c
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TABLE 2
LABORATORY PERMEABILITY TESTING RESULTS
SOUTH HANCOCK ROAD
LAKE COUNTY, FLORIDA
N&A PROJECT NO. W97-G-139-E

AB-4 37+00 34 LT 4t04.5 126*
AB-7 65+350 34 LT 41045 94>
AB-10 94+00 20 RT 3t03.5 68*

*We recommend limiting the vertical and horizontal permeability rate used for design to maximum
rates of 30 and 40 feet/day, respectively.
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10+22 to 18+78
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 10+22 to 18+78 (West)

Flow Element Triangular Channel

Method Manning’s Formula

Solve For Channel Depth

Input Data
Mannings Coefficient 0.060

Channel Slope
Left Side Slope
Right Side Slope

0.043000 ft/ft
3.000000H :V
3.000000H:V

Discharge 2.34 cfs

Results

Depth 0.59 ft
Flow Area 1.06 ft2
Wetted Perimeter 3.76 ft
Top Width 3.57 ft
Critical Depth 0.52 ft
Critical Slope 0.088208 f/ft

l Velocity 2.21 ft/s
Velocity Head 0.08 ft

i.

K

Specific Energy 0.67 ft
Froude Number 0.71
Flow is subcritical.

09/24/98 FlowMaster v5.15
08:24:40 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

s
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10+22 to 18+78
Worksheet for Triangular Channel

Project Description

“  09/24/98 FlowMaster v5.15
08:22:46 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

’

l Project File p:\60581\drainage\hancock-.fm2
Worksheet 10+22 to 18+78 (East)
Flow Element Triangular Channel
. Method Manning’'s Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.060
l Channel Slope 0.043000 f/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H : V
l Discharge 3.02 cfs
I Results
Depth 0.65 ft
Flow Area 1.28 ft2
Wetted Perimeter 4.14 ft
. Top Width 3.92 ft
Critical Depth 0.58 ft
Critical Slope 0.085257 ft/ft
l Velocity 2.35 ft/s
Velocity Head 0.09 ft
Specific Energy 0.74 ft
I Froude Number 0.73
Flow is subcritical.




Time of Concentration (TR-55)

Project: S. Hancock Road Computed by: PWY
Location: Basin A Date: 8/17/98
Condition: Post-development  Checked by: @&

Offsite Area to Ditch

\projects\60581\drainageitc.xls

. Date: ‘1(»3‘ ay
Segment ID
l Sheet Flow 1
1. Surface Description (Table 3-1) Woods
2. Manning’s roughness coeff., n (Table 3-1) 0.4
l 3. Flow Length, L (total <= 300 ft) (feet) 300
4. 2-year 24-hour rainfall, P, (inches) 47
5. Land slope, s (ft/ft) 0.03 Sub-total
l 6. Tt =(0.007 * (nL)*0.8)/((P,"0.5)*(s"0.4)) (hr) 0.60 0.60
Segment ID
l Shallow Concentrated Flow 2
7. Surface description (paved or unpaved) unpaved
8. Flow length, L (feet) 400
I 9. Watercourse slope, s (ft/ft) 0.031
10. Average velocity, V (figure 3-1) (ft/s) 2.85 Sub-total
l 11. Tt = (L/(3600*V) (hr) 0.04 004 |
Segment ID
Channel Flow
l 12. Cross section flow area, a (ft%)
13. Wetted perimeter, Pw (ft)
14. Hydraulic radius, r = a/Pw (ft)
l 15. Channel slope, s (ft/ft)
16. Manning/s roughness coeff., n
17. V = (1.49*(P3)*(s"®)/in (fUs)
l 18. Flow length, L (ft) Sub-total
19. Tt = (L/3600*V) (hr) 0.00 0.00 |
l Total Total
20. Total Tc (hr) 0.64
l 21. Total Tc (min) 38.6 \/
Notes:




VH B Computations

Project S-Havicoclk 2! Project# Lo SE/

Location__Lake €0 Sheet ' of
Calculated by Py Date 8/17/98
Checked by Date

Title _D/ainage Aran/Tc F/gu{/a?‘{ﬂ Kasir A

Vanasse Hangen Brustlin, Inc. @ Printed on Recycled Paper
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18+78 to 22+92
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 18+78 to 22+92 (East)
Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.042

Channel Slope 0.028200 ft/ft
Left Side Slope 3.000000H: V
Right Side Slope 3.000000H : V
Discharge 4.75 cfs
Results

Depth 0.73 ft

Flow Area 1.62 ft2
Wetted Perimeter 4.64 ft

Top Width 4.40 ft

Critical Depth 0.69 ft

Critical Slope 0.039326 ft/ft
Velocity 2.94 ft/s
Velocity Head 0.13 ft
Specific Energy 0.87 ft
Froude Number 0.86

Flow is subcritical.

f

09/24/98 FlowMaster v5.15

09:49:08 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1

*




18+78 to 22+92

Worksheet for Triangular Channel

37 Brookside Road Waterbury, CT 06708

-4
K §
Project Description
Project File p:\60581\drainage\hancock-.fm2
Worksheet 18+78 to 22+92 (West)
Flow Element Triangular Channel
Method Manning’'s Formula
Solve For Channel Depth
Input Data
Mannings Coefficient ~ 0.060 7
Channel Slope 0.028200 ft/ft
Left Side Slope 3.000000H:V 7,
Right Side Slope 3.000000H : V '
Discharge 1.23 cfs /
Results
Depth 0.51 ft /
Flow Area 0.77 ft2
Wetted Perimeter 3.20 ft
Top Width 3.03 ft
Critical Depth 0.40 ft
Critical Slope 0.096096 ft/ft
Velocity 1.60 ft/sy/
Velocity Head 0.04 ft
Specific Energy 0.55 ft
Froude Number 0.56
Flow is subcritical.
T 07/18/98
01:50:25 PM Haestad Methods, Inc.

(203) 755-1666

FlowMaster v5.15
Page 1 of 1
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Time of Concentration (TR-55)

Project: S. Hancock Road Computed by: PWY

20. Total Tc (hr)
21. Total Tc (min)

Notes:
Offsite Area to Ditch

T

\projects\6058 1\drainage\c.xls

r

Location: Basin B Date: 8/17/98
Condition: Post-development Checked by:
Date:
Segment ID
Sheet Flow 1
1. Surface Description (Table 3-1) Grass
2. Manning’s roughness coeff., n (Table 3-1) 0.4
3. Flow Length, L (total <= 300 ft) (feet) 300
4. 2-year 24-hour rainfall, P, (inches) 47
5. Land slope, s (ft/ft) 0.03 Sub-total
6. Tt =( 0.007 * (nL)"0.8)/((P,"0.5)*(s"0.4)) (hr) 0.65 0.65
Segment ID
Shallow Concentrated Flow 2
7. Surface description (paved or unpaved) unpaved
8. Flow length, L (feet) 520
9. Watercourse slope, s (ft/ft) 0.048
10. Average velocity, V (figure 3-1) (ft/s) 3.53 Sub-total
11. Tt = (L/(3600*V) (hr) 0.04 0.04 [
Segment ID
Channel Flow
12. Cross section flow area, a (ft)
13. Wetted perimeter, Pw (ft)
14. Hydraulic radius, r = a/Pw (ft)
15. Channel slope, s (ft/ft)
16. Manning/s roughness coeff., n
17. V = (1.49*(P3)*(s"®))/n (ft/s)
18. Flow length, L (ft) Sub-total
19. Tt = (L/3600*V) (hr) 0.00 0.00 |
Yotal

Total
0.69
415 r
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VH B Computations

Project _S . Hancocle 2d - Project# _ 0SS/

Location__Lake Co- Sheet [ of
Calculated by Pw Y Date 3/ / 7/ 7%
Checked by __ <Y [ Date__ /3 2/4Y

7 7
Title D(alwzz A / TC oy 'ﬂrf&v Bazia &

Vanasse Hangen Brustlin, Inc.

@ Printed on Recycled Paper
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23+50 to 28+25
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 22+92 10 45+99 (West)

Flow Element Triangular Channel

Method Manning’s Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.042

Channel Slope 0.052600 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000 H : V/
Discharge 4.94 cfs
Results |
Depth 0.66 ft 7
Flow Area 1.32 ft2
Wetted Perimeter 4.19 ft

Top Width 3.98 ft

Critical Depth 0.70 ft

Critical Slope 0.039121 ft/ft
Velocity 3.75 ft/s
Velocity Head 0.22 ft
Specific Energy 0.88 ft

Froude Number 1.15

Flow is supercritical.

09/02/98
03:49:00 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1
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28+25 to 37+25
Worksheet for Triangular Channel
Project Description
Project File p:\60581\drainage\hancock-.fm2
Worksheet 22+92 to 45+99 (West)
Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.042
Channel Slope 0.016300 ft/ft
Left Side Siope 3.000000H :V
Right Side Slope 3.000000H : V
Discharge 4.39 cfs
Results
Depth 0.79 ft
Flow Area 1.87 ft2 i
Wetted Perimeter ~ 4.99  ft \/
Top Width 4.74 ft
Critical Depth 0.67 ft
Critical Slope 0.039741 ft/ft
Velocity 2.35 ft/s
Velocity Head 0.09 ft
Specific Energy 0.88 ft
Froude Number 0.66
Flow is subcritical.
09/02/98
03:47:22 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



37+25 to 45+99
Worksheet for Triangular Channel

[N
-

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 22+92 to 45+99 (West)

Flow Element Triangular Channel

Method Manning’s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.060

Channel Slope 0.070500 ft/ft

Left Side Slope 3.000000H:V \/
Right Side Slope 2.000000H : V
Discharge 2.46 cfs

Results

Depth 0.59 ft

Flow Area 0.88 ft2

Wetted Perimeter 3.21 ft

Top Width 2.97 ft U
Critical Depth 0.57 ft

Critical Slope 0.088283 ft/ft

I Velocity 2.78 ft/s

Velocity Head 0.12 ft
Specific Energy 0.71 ft
Froude Number 0.90

Flow is subcritical.

- 09/02/98 FlowMaster v5.15
03:45:08 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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22+92 to 28+25

Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 22+92 to 45+99 (East)

Flow Element Triangular Channel

Method Manning’'s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.060

Channel Slope 0.052600 ft/ft
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H:V
Discharge 2.53 cfs
Results

Depth 0.59 ft

Flow Area 1.04 ft2
Wetted Perimeter 3.73 ft

Top Width 3.54 ft \/
Critical Depth 0.54 ft
Critical Slope 0.087286 ft/ft
Velocity 2.43 ft/s
Velocity Head 0.09 ft
Specific Energy 0.68 ft
Froude Number 0.79

Flow is subcritical.

09/02/98
03:43:17 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1




28+25 to 37+25
l ) Worksheet for Triangular Channel
I Project Description
Project File p:\60581\drainage\hancock-.fm2
Worksheet 22492 to 45+99 (East)
i Flow Element Triangular Channel
Method Manning’'s Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.060
I Channel Slope 0.013800 fi/ft
Left Side Slope 3.000000H:V ~/
Right Side Slope 3.000000H :V
l Discharge 0.96 cfs
I Results
Depth 0.53 ft
Flow Area 0.83 ft2
l Wetted Perimeter  3.33 ft
Top Width 3.16 ft Y}
Critical Depth 0.36 ft
Critical Slope 0.099329 fi/ft
Velocity 1.15 ft/s
Velocity Head 0.02 ft
Specific Energy 0.55 ft
Froude Number 0.40

Flow is subcritical.

I BE e el

°  09/02/98 FlowMaster v5.15
03:42:50 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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37+25 to 45+99

Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 22+92 to 45+99 (East)

Flow Element Triangular Channel

Method Manning’'s Formula

Solve For Channel Depth

Input Data ’
Mannings Coefficient 0.060 ‘
Channel Slope 0.070500 ft/ft /
Left Side Slope 3.000000H : V

Right Side Slope 3.000000H : V
Discharge 2.76 cfs

Results

Depth 0.58 ft

Flow Area 1.00 ft2 ‘
Wetted Perimeter 3.65 ft ,l'
Top Width 346 ft J
Critical Depth 0.55 ft

Critical Slope 0.086279 ft/ft

Velocity 277 ft/s

Velocity Head 0.12 ft

Specific Energy 0.70 ft

Froude Number 0.91

Flow is subcritical.

09/02/98
03:38:28 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1




Time of Concentration (TR-55)

Project: S. Hancock Road Computed by: PWY
Location: BasinC Date: 8/17/98
Condition: Post-development Checked by:

Date:

' - _

Segment ID

Sheet Flow 1

1. Surface Description (Table 3-1) Grass

2. Manning’s roughness coeff., n (Table 3-1) 0.4

3. Flow Length, L (total <= 300 ft) (feet) 300

4. 2-year 24-hour rainfall, P, (inches) 4.7

5. Land slope, s (ft/ft) 0.03 Sub-total

6. Tt=(0.007 * (nL)"0.8)/((P,"0.5)*(s"0.4)) (hr) 0.65 0.65 ]
_Segment ID

Shallow Concentrated Flow 2

7. Surface description (paved or unpaved) unpaved

8. Flow length, L (feet) 700

9. Watercourse slope, s (ft/ft) 0.033

10. Average velocity, V (figure 3-1) (ft/s) 2.93 Sub-total

11. Tt = (L/(3600*V) (hr) 0.07 0.07 |
Segment ID

Channel Flow

12. Cross section flow area, a (ft?)

13. Wetted perimeter, Pw (ft)

14. Hydraulic radius, r = a/Pw (ft)

15. Channel slope, s (ft/ft)

16. Manning/s roughness coeff., n

17. V= (1.49*("®)*(s"®)/n (ft/s)

18. Flow length, L (ft) Sub-total

19. Tt = (L/3600*V) (hr) 0.00 0.00 |

Total Total

20. Total Tc (hr) 0.72

21. Total Tc (min) 43.0

Notes:
Offsite Area to Ditch

\projects\60581\drainageitc.xls
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45+99 to 51+52

Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 45+99 to 51+52 (East)

Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.060

Channel Slope 0.030500 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Discharge 1.83 cfs
Results

Depth 0.58 ft

Flow Area 1.00 ft2
Wetted Perimeter 3.66 ft

Top Width 3.47 ft

Critical Depth 0.47 ft
Critical Slope 0.091137 fu/ft
Velocity 1.83 fs
Velocity Head 0.05 ft
Specific Energy 0.63 ft
Froude Number 0.60

Flow is subcritical.

09/24/98
09:30:17 AM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1




45+99 to 51+52
Worksheet for Triangular Channel

]

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 45+99 to 51+52 (West)
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.060

Channel Slope 0.030500 ft/ft /
Left Side Slope 2.000000H:V
Right Side Slope 2.000000H: V
Discharge 1.56 cfs \/
Results /

Depth 0.64 ft v

Flow Area 0.83 ft2

Wetted Perimeter 2.88 ft

Top Width 2.57 ft

Critical Depth 0.52 ft

Critical Slope 0.095403 ft/ft :
Velocity 1.88 ft/s \/
Velocity Head 0.06 ft

Specific Energy 0.70 ft

Froude Number 0.59

Flow is subcritical.

08/26/98 FlowMaster v5.15
08:18:12 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Time of Concentration (TR-55)

Project: S. Hancock Road Computed by: PWY
Location: BasinD Date: 8/17/98
Condition: Post-development  Checked by: G\¢

Date: L\()")IQY

Segment ID

Sheet Flow 1

1. Surface Description (Table 3-1) Grass

2. Manning’s roughness coeff., n (Table 3-1) 0.24

3. Flow Length, L (total <= 300 ft) (feet) 300

4. 2-year 24-hour rainfall, P, (inches) 4.7

5. Land slope, s (ft/ft) 0.01 Sub-total

6. Tt=(0.007 * (nL)*0.8)/((P,"0.5)*(s”0.4)) (hr) 0.73 0.73 |
Segment ID

Shallow Concentrated Flow 2

7. Surface description (paved or unpaved) unpaved

8. Flow length, L (feet) 400

9. Watercourse slope, s (ft/ft) 0.030

10. Average velocity, V (figure 3-1) (ft/s) 2.79 Sub-total /

11. Tt = (L/(3600*V) (hr) 0.04 0.04 |
Segment ID

Channel Flow

12. Cross section flow area, a (ft?)

13. Wetted perimeter, Pw (ft)

14. Hydraulic radius, r = a/Pw (ft)

15. Channel slope, s (ft/ft)

16. Manning/s roughness coeff., n

17. V = (1.49*(3*(s"¥))/n (tvs)

18. Flow length, L (ft) Sub-total

19. Tt = (L/3600*V) (hr) 0.00 0.00 |

Total Total ;

20. Total Tc (hr) 0.77 /

21. Total Tc (min) 46.3

Notes:
Offsite Area to Ditch

\projects\6058 1\drainageitc.xls
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59+00 to 67+75
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 51452 to 67+75 (West)
Flow Element Triangular Channel
Method Manning’s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.042

Channel Slope 0.012600 ft/ft ,
Left Side Slope 3.000000H : V

Right Side Slope 2.000000 H : V /
Discharge 3.94 cfs

Results /

Depth 0.86 ft

Flow Area 1.84 ft2

Wetted Perimeter 4.63 ft

Top Width 4.29 ft

Critical Depth 0.69 ft

Critical Slope 0.040629 fi/ft

Velocity 2.14 ft/s

Velocity Head 0.07 ft

Specific Energy 0.93 ft

Froude Number 0.58

Flow is subcritical.

© 08/26/98 FlowMaster v5.15

08:19:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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51+52 to 57+75
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 51452 to 57+75 (East)
Flow Element Triangular Channel
Method Manning’'s Formula
Solve For Channe! Depth
Input Data

Mannings Coefficient 0.060

Channel Slope 0.060000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H: V
Discharge 1.79 cfs
Results

Depth 0.50 ft

Flow Area 0.77 ft2
Wetted Perimeter 3.19 ft

Top Width 3.03 ft

Critical Depth 0.47 ft

Critical Slope 0.091411 ft/ft
Velocity 2.34 ft/s
Velocity Head 0.09 ft
Specific Energy 0.59 ft
Froude Number 0.82

Flow is subcritical.

07/18/98
03:44:31 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FliowMaster v5.15
Page 1 of 1
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I 67+75 to 75+39
l Worksheet for Triangular Channel
' Project Description
' Project File p:\6058 t\drainage\hancock-.fm2
Worksheet 67+75 to 75+39 (West)
Flow Element Triangular Channel
. Method Manning’s Formula
Solve For Channel Depth
l Input Data
Mannings Coefficient 0.060
' Channel Slope 0.033000 fi/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
' Discharge 2.08 cfs
Results
l Depth 0.60 ft
Flow Area 1.07 ft2 /
Wetted Perimeter 3.78 ft
. Top Width 3.59 ft
Critical Depth 0.50 ft
Critical Slope 0.089604 ft/ft
' Velocity 1.94 ft/s
Velocity Head 0.06 ft
Specific Energy 0.66 ft
l Froude Number 0.63
Flow is subcritical.

. 07/18/98 FlowMaster v5.15
03:53:21 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




67+75 to 75+39
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 67+75 to 75+39 (East)
Flow Element Triangutar Channel
Method Manning’s Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.060

Channel Siope 0.033000 fi/ft

Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Discharge 2.08 cfs
Results

Depth 0.60 ft

Flow Area 1.07 ft2

Wetted Perimeter 3.78 ft //
Top Width 3.59 ft

Critical Depth 0.50 ft

Critical Slope 0.089604 ft/ft
Velocity 1.94 fi/s
Velocity Head 0.06 ft

Specific Energy 0.66 ft

Froude Number 0.63

Flow is subcritical.

07/18/98 FlowMaster v5.15
03:54:13 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




sixseyolp\ebeurelpy | 850o\s1oaloid\:d

[ ©wseq [ pogs [ o5t [e90 [0900] € | 0 | € [ 78t ] 19 [eZt [8v0 | v90 |66 [ 1se3 | ge+zsoiee+ss |
puseg | pos [ 951 | €90 Josoo | e~ o € A8 | v9 R svo [ 50 66+ [ 1som | 8c+28 01 6€+5/
2 | &) (D [ s [y (sasoe) [ (%)
Bur | (spy) 's9d | 'mg | 'sd ealy
syleway (yayua | A W p u uonoas yauqa (o] 04 9L 0 [ebeureiq [adojs | apis | uoneis o3 uonels
SL%473 :91eQ 86/L1/8 :a1eq
V.Q.. :Aq paxyoay) AMd :Aq payndwo)
peoy oooueH ‘g :uiseg
Aunon ayen :jo9foug
O uiseg

SaYo) (g apISpPeoY 10} 133YSHIOM dInepAH




75+39 to 82+38
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 75+39 to 82+38 (East)
Flow Element Triangular Channel
Method Manning’s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.060 ,
Channel Slope 0.019900 ft/ft

Left Side Slope 3.000000H : V

Right Side Slope 3.000000H : V
Discharge 1.87 cfs

Results

Depth 0.63 ft ,
Flow Area 1.20 ft2 /"
Wetted Perimeter 3.99 ft /
Top Width 3.79 ft

Critical Depth 0.47 ft

Critical Slope 0.090883 ft/ft

Velocity 1.56 ft/s

Velocity Head 0.04 ft

Specific Energy 0.67 ft

Froude Number 0.49

Flow is subcritical.

07/18/98
03:57:25 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



75+39 to 82+38
. Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 75+39 to 82+38 (West)
Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channe! Depth

input Data

Mannings Coefficient 0.060 /
Channel Slope 0.019900 ft/ft /
Left Side Slope 3.000000H : V /
Right Side Slope 3.000000H : V
Discharge 1.87 cfs
Results

Depth 0.63 ft

Flow Area 1.20 ft2

Wetted Perimeter 3.99 ft

Top Width 3.79 ft

Critical Depth 0.47 ft ,
Critical Slope 0.090883 ft/ft /
Velocity 1.56 ft/s

Velocity Head 0.04 ft

Specific Energy 0.67 ft

Froude Number 0.49

Flow is subcritical.

07/18/98 FlowMaster v5.15
03:57:48 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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82+38 to 91+60

Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 82+38 to 91+60 (West)

Flow Element Triangular Channel

Method Manning’s Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.042

Channel Slope 0.003000 ft/ft
Left Side Slope 3.000000H : V
Right Side Siope 3.000000H : V
Discharge 2.10 cfs
Results

Depth 0.82 ft

Flow Area 2.03 ft2
Wetted Perimeter 5.20 ft

Top Width 4.94 ft
Critical Depth 0.50 ft
Critical Slope 0.043845 ft/ft
Velocity 1.03 ft/s
Velocity Head 0.02 ft
Specific Energy 0.84 ft
Froude Number 0.28

Flow is subcritical.

09/24/98
02:24:34 PM

Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1




91+60 to 103480
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 91+60 to 103+80 (West)

Flow Element Triangular Channel

Method Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.042

Channel Slope 0.050000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Discharge 4.42 cfs
Results

Depth 0.64 ft

Flow Area 1.23 ft2
Wetted Perimeter 4.06 ft

Top Width 3.85 ft

Critical Depth 0.67 ft

Critical Slope 0.039707 v/t
Velocity 3.58 ft/s
Velocity Head 0.20 ft
Specific Energy 0.84 ft

Froude Number 1.11

Flow is supercritical.

. 09/24/98

02:26:21 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1



103+80 to 107+00
Worksheet for Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 103+80 to 107+00 (West)

Flow Element Triangular Channel

Method Manning’'s Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.042

Channel Slope 0.030000 ft/ft
Left Side Slope 3.000000H : V
Right Side Slope 3.000000H : V
Discharge 4.94 cfs
Results

Depth 0.74 ft

Flow Area 1.63 ft2
Wetted Perimeter 4.66 ft

Top Width 442 ft

Critical Depth 0.70 ft
Critical Slope 0.039123 ft/ft
Velocity 3.04 ft/s
Velocity Head 0.14 ft
Specific Energy 0.88 ft
Froude Number 0.88

Flow is subcritical.

09/24/98
02:28:05 PM

Haestad Methods, Inc. 37 Brookside Road Woaterbury, CT 06708

(203) 755-1666

FlowMaster v5.15
Page 1 of 1




82+38 to 89+50
Worksheet tor Triangular Channel

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 82+38 to 89+50 (East)
Flow Element Triangular Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefticient 0.042

Channel Slope 0.003000 ft/ft
Left Side Slope 3.000000H :V
Right Side Slope 3.000000H : V
Discharge 1.74 cfs
Results

Depth 0.77 ft

Flow Area 1.76 ft2
Wetted Perimeter 4.85 ft

Top Width 4.60 ft

Critical Depth 0.46 ft

Critical Slope 0.044962 ft/ft
Velocity 0.99 ft/s
Velocity Head 0.02 ft
Specific Energy 0.78 ft
Froude Number 0.28

Flow is subcritical.

09/24/98 FlowMaster v5.15
02:18:31 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




92+00 to 95+00
Worksheet for Triangular Channel

¢

Project Description

Project File p:\60581\drainage\hancock-.fm2
Worksheet 92+00 to 95+00 (East)
Flow Element Triangular Channel
Method Manning’s Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.060

Channel Slope 0.050000 ft/ft
Left Side Slope 3.000000H : V
Right Side Siope 3.000000H : V
Discharge 2.87 cfs
Results

Depth 0.62 ft

Flow Area 1.17 ft2
Wetted Perimeter 3.94 ft

Top Width 3.74 ft

Critical Depth 0.56 ft

Critical Slope 0.085835 ft/ft
Velocity 2.46 ft/s
Velocity Head 0.09 ft
Specific Energy 0.72 ft

Froude Number 0.78

Flow is subcritical.

- 09/24/98 FlowMaster v5.15
02:20:13 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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: VH B Computations

Project S [ 4cacke 2d " Project# _ 60SS]

Location_ (ske CO Sheet 1 of
Calculated by _ Pv Y Date 1|2]18
Checked by __ S [ Date_ (>3/9Y
Title

/Jma(%m ob  Culvert at  Hortwoud Marth 24

. Drum a},c Aren?

Ar= 224 pc v
hiwp = (ZFR) (eer) ( o)t 0.20 A (Horbasd tal)
> 0za he ( Hancocke R4)
A\m?o = O.SC{ *C /

Aeapacs = (25 (oo £+) (L!\;:.:JF*:'\ todvAC 7 W20 Ac -

J
Awsls = 2061 ac /

2- Zv‘nagf Coe Y}(C\ eat -

Cro= @S0+ (1204019 + (205D (040)

224 Ac

3 Te = L0 % pankes (see atbicha C(Aa—(—\ /

4. CN - T Ve = (0SN(BY F (120031 + (2061)(20)
: z2.d

MT-_ 32,2\ %

Vanasse Hangen Brustlin, Inc. @ Printed on Recycled Paper




Pwf af2]8 1
ICURRENT DATE: 09-02-1998 FILE DATE: 09-02-1998
CURRENT TIME: 14:59:49 FILE NAME: HANCOCK2
OSB!
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO.| (ft) /(ft) / (fo) MATERIAL (ft) (ft) n TYPE
1 | 132.997 131.887 100.01 | 1 RCP 1.50 1.50 .012 CONVENTIONAL
2
E
4
5
I 6
lSUMMARY OF CULVERT FLOWS (cfs) FILE: HANCOCK2 DATE: 09-02-1998
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
134.01 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
134.10 4.1 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
134.19 4.7 4.7 0.0 0.0 0.0 0.0 0.0 0.00 1
134.27 5.3 5.3 0.0 0.0 0.0 0.0 0.0 0.00 1
134.35 5.9 5.9 0.0 0.0 0.0 0.0 0.0 0.00 1
134.44 6.5 6.5 0.0 0.0 0.0 0.0 0.0 0.00 1
134.48 6.8 6.8 0.0 0.0 0.0 0.0 0.0 0.00 1
134.60 7.6 7.6 0.0 0.0 0.0 0.0 0.0 0.00 1
134.69 8.2 8.2 0.0 0.0 0.0 0.0 0.0 0.00 1
134.78 8.8 8.8 0.0 0.0 0.0 0.0 0.0 0.00 1
134.88 9.4 9.4 0.0 0.0 0.0 0.0 0.0 0.00 1
135.99 14.8 14.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: HANCOCK2 DATE: 09-02-1998

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.57
.15
.73
.31
.89
.47
.75
.62
.20
.78
.36

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

134.01
134.10
134.19
134.27
134.35
134.44
134.48
134.60
134.69
134.78
134.88

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

oNoNoNoNoNoNoNoNo NN
W oo oW Uk bW
[oNoNoNoNoNoNoNoNo ool
oNoNeoNoNoNolNo oo oo

<l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

I HEAD HEAD TOTAL FLOW > FLOW

S
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CURRENT DATE: 09-02-1998 FILE DATE: 09-02-1998
RRENT TIME: 14:59:49 FILE NAME: HANCOCK2
PERFORMANCE CURVE FOR CULVERT 1 - 1¢ 1.50 (ft) BRY 1.50 (ft)) RCP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <Fd> (ft) (ft) (ft) (ft) (fps) (fps)
3.57 134 .01 1.02 1.02 1-81f 0.56 0.72 0.90 1.50 3.22 0.00
4 .15 134.10 1.11 1.11 1-81f 0.61 0.78 0.90 1.50 3.75 0.00
4 .73 134.19 1.20 1.20 1-S1f 0.65 0.83 1.00 1.50 3.78 0.00
5.31 134.27 1.28 1.28 1-S1f 0.70 0.89 1.00 1.50 4 .25 0.00
5.89 134 .35 1.36 1.36 1-S1f 0.74 0.93 1.10 1.50 4 .23 0.00
6.47 134 .44 1.45 1.45 1-S1f 0.78 0.98 1.10 1.50 4 .64 0.00
6.75 134 .48 1.49 1.49 1-81f 0.80 1.00 1.20 1.50 4 .45 0.00
7.62 134 .60 1.61 1.61 1-81f 0.87 1.07 1.20 1.50 5.03 0.00
8.20 134 .69 1.70 1.70 1-S1f 0.91 1.11 1.30 1.50 5.06 0.00
8.78 134.78 1.79 1.79 1-S1f 0.95 1.14 1.30 1.50 5.41 0.00
9.36 134 .88 1.89 1.59 4-FFt 1.00 1.18 1.00 1.50 7.51 0.00
El. inlet face invert 132.99 ft El. outlet invert 131.88 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

Ttk kk

* Kk k kK

NUMBER OF BARRELS
(V/H)

SLOPE

CULVERT LENGTH ALONG SLOPE

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR
1.50 ft
CONCRETE

0.012

CONVENTIONAL

BEVELED EDGE
NONE

(1.5

0.
.99 ft

132

100.
131.

1
0

:1)

SITE DATA ****x*x CULVERT INVERT **%%%k%%%%%%%%%
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION

00 ft

00 ft
88 ft

.0111
100.

01 ft

CULVERT DATA SUMMARY * % % % % % % % % % % % % & * & % % % % & * * %
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n




CURRENT DATE: 09-02-1998

RRENT TIME: 14:59:49

Pwy

FILE DATE:
FILE NAME:

Losst

3

09-02-1998
HANCOCK?2

TAILWATER

CONSTANT WATER SURFACE ELEVATION

133.38
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 60.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 135.99 ft




Advanced Interconnected Channel & Pond Routing
Copyright 1995, Streamline Technologies,

S. Hanock Road
100-year 24-hour
PWY 9/2/98

*rrxxxxxxx*x Bagin Summary -

Basin Name:
Group Name:
Node Name:
Hydrograph Type:

Unit Hydrograph:
Peaking Factor:

Spec Time Inc (min):
Comp Time Inc (min):
Rainfall File:

Rainfall Amount (in):

Storm Duration (hr}:
Status:

Time of Conc. {(min):
Lag Time (hr):

Area {acres):

Vol of Unit Hyd (in):

Curve Number:
DCIA (%):

Time Max {(hrs):
Flow Max (cfs):
Runoff Volume (in):
Runoff Volume {(cf):

(ICPR Ver 2.11)

10YR2AHR ***r ok hk k kA Rk A K Ak Ak kKKK KK KKK E KX XK K XK KA H K K *



Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11) (1]
Copyright 1995, Streamline Technologies, Inc.

S. Hanock Road
100-year 24-hour

PWY 9/2/98

PR RS SRR E R Basin Smnmary - 25YR24HR R R R R P PR R EEEEEE R R LR R R R R RS
* X *

Basin Name: HARMARSH
Group Name: BASE
Node Name: HARMARSH
Hydrograph Type: UH
Unit Hydrograph: UH484
Peaking Factor: 484.00
Spec Time Inc (min): 9.32
Comp Time Inc (min): 9.32
Rainfall File: FLMOD
Rainfall Amount (in): 8.60
Storm Duration (hr): 24.00
Status: ONSITE
Time of Conc. {(min}: 69.90
Lag Time (hr): 0.00
Area (acres): 22.40
Vol of Unit Hyd (in): 1.00
Curve Number: 32.00
DCIA (%) : 0.00
Time Max (hrs): 13.05
Flow Max (cfs): 3.57
Runoff Volume (in): 0.74
Runoff Volume (cf): 59851




Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11) {13
Copyright 1995, Streamline Technologies, Inc.

S. Hanock Road
100-year 24-hour

PWY 9/2/98

* kK Kok kK Kk Kk Basin Sllmary _ 50YR24HR [ E R EEE R R EE R SRS EEE S I EEEEEEE SRR R RS SRS SR EEEESS]
* w

Basin Name: HARMARSH
Group Name: BASE
Node Name: HARMARSH
Hydrograph Type: UH
Unit Hydrograph: UH484
Peaking Factor: 484.00
Spec Time Inc (min): 9.32
Comp Time Inc (min): 9.32
Rainfall File: FLMOD
Rainfall Amount (in): 9.80
Storm Duration (hr): 24.00
Status: ONSITE
Time of Conc. {(min): 69.90
Lag Time (hr): 0.00
Area (acres): 22.40
Vol of Unit Hyd (in): 1.00
Curve Number: 32.00
DCIA (%): 0.00
Time Max (hrs): 12.89
Flow Max (cfs): 6.75
Runoff Volume (in): 1.14
Runoff Volume (cf): 93097




Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11) [1]
Copyright 1995, Streamline Technologies, Inc.

S. Hanock Road
100-year 24-hour

PWY 9/2/98

R AR R R A R Basin Sumrnary - lOOYR24H ERE R R R R R R R R R R R R R R E SR RS R R R R R R SRR R R RS EEES)
* Kk k

Basin Name: HARMARSH
Group Name: BASE
Node Name: HARMARSH
Hydrograph Type: UH
Unit Hydrograph: UH484
Peaking Factor: 484.00
Spec Time Inc (min): 9.32
Comp Time Inc (min): 9.32
Rainfall File: FLMOD
Rainfall Amount (in): 10.60
Storm Duration (hr): 24.00
Status: ONSITE
Time of Conc. (min): 69.90
Lag Time (hr): 0.00
Area (acres): 22.40
Vol of Unit Hyd (in): 1.00
Curve Number: 32.00
DCIA (%): 0.00
Time Max (hrs): 12.89
Flow Max (cfs): 9.36
Runoff Volume (in): 1.46
Runoff volume (cf): 118358




Time of Concentration (TR-55)

Project: S. Hancock Road Computed by: PWY
Location: Hartwood Marsh Date: 9/2/98
Condition: Post-development Checked by: T

Date: ﬁ(’ ,/q Y

Segment ID

Sheet Flow 1

1. Surface Description (Table 3-1) Woods

2. Manning's roughness coeff., n (Table 3-1) 0.4

3. Flow Length, L (total <= 300 ft) (feet) 300

4. 2-year 24-hour rainfall, P, (inches) 4.7

5. Land slope, s (ft/ft) 0.008 Sub-total

6. Tt=(0.007 * (nL)"0.8)/((P,~0.5)*(s*0.4)) (hr) 1.01 1.01
Segment ID

Shallow Concentrated Flow 2 3

7. Surface description (paved or unpaved) unpaved | unpaved

8. Flow length, L (feet) 1300 400

9. Watercourse slope, s (ft/ft) 0.031 0.056

10. Average velocity, V (figure 3-1) (ft/s) 2.85 3.82 Sub-total

11. Tt = (L/(3600*V) (hr) 0.13 0.03 0.16 |
Segment ID

Channel Flow

12. Cross section flow area, a (ft?)

13. Wetted perimeter, Pw (ft)

14. Hydraulic radius, r = a/Pw (ft)

15. Channel slope, s (ft/ft)

16. Manning/s roughness coeff., n

17. V = (1.49*(*3)*(s"®)/n (1t/s)

18. Flow length, L (ft) Sub-total

19. Tt=(L/3600*V) (hr) 0.00 0.00 |

Total Total

20. Total Tc (hr) 1.17

21. Total Tc (min) 69.9

Notes:
Offsite Area to Ditch along Hartwood Marsh

\projects\6058 1\drainage\c.xls




: VH B Computations

Project _S. Iamcock Zcl  Project# GOSE |
Location__ talke Co. Sheet / of
Calculated by PHA Date 7248
Checked by (2 Date q/ 2 / 1 r
Title _Te. Flow &1 /Dm,',,;;c’m%

Ar=22.4 Ac

Vanasse Hangen Brustlin, Inc.

@ Printed on Recycled Paper




VHB

Project _ S Hautocle £el_ Project # (QOSB /
Location lake Co. Sheet ! of

Calculated by Py Date 4/ Zg/ 76
Checked by Date

Title  Sicle dvara v lge el /c&f:m
K/m:mdgc @/ E

I Drama‘% Area  :

AT =162 Acres (e clitch  cofe atun)
2. Qunoff Cpcfﬁ?crmﬁ

C= 0948  (See cdhtch  caletahes
2 Time of Concentraton!

Te * 20.9 miavtes  (See diteh caleclatams)

4 Dkﬂf}‘fgl
:\-——:(o: S b wslﬁ‘r

< Drfo(/wu*?c - C\D = 439 15‘)‘2/5

Vanasse Hangen Brustlin, Inc. @ Printed on Recycled Paper




I 1
ICURRENT DATE: 09-24-1998 FILE DATE: 09-24-1998
CURRENT TIME: 11:30:43 FILE NAME: HANCOCK1

l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.0
I C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
I v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (ft) (ft) (ft) MATERIAL (fr) (fr) n TYPE
1 | 195.28 190.93 150.06 | 1 RCPE 1.92  1.17 .012  CONVENTIONAL
2
1E
4
| s
‘ 6
ISUMMARY OF CULVERT FLOWS (cfs) FILE: HANCOCK1 DATE: 09-24-1998
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
I 195.28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
195.56 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.00 1
195.69 1.1 1.1 0.0 0.0 0.0 0.0 0.0 0.00 1
l 195.79 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
195.88 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.00 1
195.97 2.7 2.7 0.0 0.0 0.0 0.0 0.0 0.00 1
196.05 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l 196.13 3.7 3.7 0.0 0.0 0.0 0.0 0.0 0.00 1
196.21 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
196.24 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.00 1
l 196.30 5.3 4.9 0.0 0.0 0.0 0.0 0.0 0.00 30
196 .34 5.1 5.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
I SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: HANCOCK1 DATE: 09-24-1998
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
195.28 0.000 0.00 0.00 0.00
195.56 0.000 0.53 0.00 0.00
I 195.69 0.000 1.06 0.00 0.00
195.79 0.000 1.59 0.00 0.00
195.88 0.000 2.12 0.00 0.00
l 195.97 0.000 2.65 0.00 0.00
196.05 0.000 3.18 0.00 0.00
196.13 0.000 3.71 0.00 0.00
I 196.21 0.000 4.24 0.00 0.00
196.24 0.000 4.40 0.00 0.00
196.30 -0.002 5.30 0.44 8.30
I <1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
ICURRENT DATE: 09-24-1998 FILE DATE: 09-24-1998
- RRENT TIME: 11:30:43 FILE NAME: HANCOCK1
l PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.92 (ft) BY 1.17 (ft)) RCPE
: DIS- HEAD- INLET OUTLET
I CHARGE WATER CONTROL CONTROL FLOW NORMAL: CRIT. OUTLET ™W OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
\
I 0.00 195.28 0.00 -3.56 0-NF 0.00 0.00 0.00 0.79 0.00 0.00
0.53 195.56 0.28 -3.55 1-82n 0.13 0.21 0.01 0.79 32.76 0.00
1.06 195.69 0.41 -3.54 1-82n 0.18 0.30 0.10 0.79 11.26 0.00
I 1.59 195.79 0.51 -3.51 1-8S2n 0.23 0.38 0.22 0.79 6.52 0.00
2.12 195.88 0.60 -3.46 1-8S2n 0.26 0.44 0.14 0.79 22.86 0.00
2.65 195.97 0.69 -3.39 1-82n 0.29 0.49 0.19 0.79 12.51 0.00
I 3.18 196.05 0.77 -3.31 1-8S2n 0.32 0.54 0.24 0.79 11.03 0.00
3.71 196.13 0.85 -3.21 1-82n 0.35 0.59 0.33 0.79 8.29 0.00
4 .24 196.21 0.93 -3.11 1-S8S2n 0.37 0.64 0.24 0.79 14 .96 0.00
4.40 196.24 0.96 -3.08 1-S2n 0.38 0.66 0.26 0.79 14.44 0.00
4.86 196.30 1.02 -2.98 1-S2n 0.39 0.70 0.30 0.79 12.75 0.00
El. inlet face invert 195.28 ft El. outlet invert 190.93 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

Stk kk

* % k%%

SITE DATA ***** CULVERT INVERT *****xxkkkkkkkx

INLET STATION

INLET ELEVATION

OUTLET STATION

OUTLET ELEVATION

NUMBER OF BARRELS

SLOPE (V/H)

CULVERT LENGTH ALONG SLOPE

3750.
195.
3600.
190.

1

0.
150.

00 ft
28 ft
00 ft
93 ft

0290
06 ft

CULVERT DATA SUMMARY *kkkkkkkkkkkkkkkkhkkkkkxd

BARREL SHAPE ELLIP
BARREL SPAN 1.9
BARREL RISE 1.1
BARREL MATERIAL CONCR
BARREL MANNING'S n 0.012
INLET TYPE CONVE

INLET EDGE AND WALL SQ. EDGE WITH HEADWALL

INLET DEPRESSION NONE

TICAL
2 ft
7 ft
ETE

NTIONAL




3

CUhRENT DATE: 09-24-1998 FILE DATE: 09-24-1998
RRENT TIME: 11:30:43 FILE NAME: HANCOCK1

TAILWATER

CONSTANT WATER SURFACE ELEVATION
191.72

ROADWAY SURFACE PAVED

EMBANKMENT TOCP WIDTH 100.00 ft
CREST LENGTH 100.00 ft
OVERTOPPING CREST ELEVATION 196.34 ft

l ROADWAY OVERTOPPING DATA

4
(




Swale Treatment Volume
Calculations (Infiltration)




-

VHB

Project S. Hauracle 2d. Project # 60 S8/

Location_ La [4& Co Sheet of
Calculated by Py Date_ /24 / 78
Checked by SL Date 9/ 23 / C)Y
Title __ Bungff ~ O flcé  Aveas
Ca/a/lmfe /vaa# !/c)fUW’Zﬁ /Uf 2"/@,— /— /fﬁu’/ an&l
[0 ~Year ZH-~bhor S Termn cuvents
P (3-y2 1-4e) = Z2.7in
P it~y 2¥-Hz) s 7 dia /
= (:P~IG 2- /
P-In) +S
!9{;{?
S= <Zw — 10
Ia 1042—5
Basin feen | cn S | Ta | Lot le) (i)] Bonste Ce)acs
Cacred) Y2 vhe | 1oy 2viel 3Yr L He | 1Oy & 14,
A -East 2,40 20 23,33 | H.(7 o) 0.24 O 0.08
B-Eatt /0. O 30 232.3% H-7 0 0.21 0 0.z24
C-Eat+ 20,3 20 23.23 H. 67 0 029 o] o041
D-Eact 2.4 20 23.27 | Y7 0 0.29 0 0.0
Nok: | Fora 3V~ [Hor Shro eyert  P(2.7.4) & Ta(d (7.

o s Q (Lo sff =O.

Vanasse Hangen Brustlin, Inc.

@ Printed on Recycled Paper




Runoff Curve Number

Project: S. Hancock Road Computed by: PWY
Location: Lake County Date: 8/26/98
Basin: C-East Checked:
Condition: Post-development Date:
Soil Name Cover Description CN Area Product
and Table 2-2 | Fig.2-3 | Fig.2-4 (acres) of
Hydrologic CN x Area
Group
A Open Space (good condition) 39 1.33 51.9
A Open Space (good condition) 30 31.43 942.9
Impervious Roadway Pavement 98 0.79 77.4
Totals = 33.55 1072.2
CN (Weighted) = (total product)/(total area) = 3196 UseCN=| 32
Directly Connected Impervious Area (%)= 24
CN (NDCIA) = 30.37 UseCN=| 30

Vanasse Hangen Brustlin, Inc.
Reference: SCS TR-55

p:projects\60581\\drainage\CurveNumber.xls




Swale Design for Infiltration

Summary
Project: Hancock Rd {South)
Computed by: PWY
_ Date: 10/16/98
l Basin Ditch Volume (ft°) Comment
Segment V req v,

95+75 to 100+00 (North) | 1905.90] 2455.28] Meets criteria
95+75 to 100400 (South) |  1427.67] 1250.73|  Vreq > Vi

100+00 to 106+20 (North)]  2062.20| 2556.48| Meets criteria
100+00 to 106+20 (South}  2062.20| 2556.48| Meets criteria

-
-

A 10+22 to 18+78 (West) 2948.66| 2983.09| Meets criteria
' 10+22 to 18+78 (East) 2982.25| 3224.56| Meets criteria
B 18+78 to 22+92 {West) 1418.34| 1448.72| Meets criteria
' 18+78 to 22+92 {East) 1418.34 1448.46| Meets criteria
Cc 22+92 to 28+25 (West) 597.20 822.45| Meets criteria
22492 to 28+25 (East) 671.85 965.76| Meets criteria
l 28+25 to 37+25 (West) 1157.07| 1885.19| Meets criteria
28+25 to 37+25 (East) 1157.07| 1884.92| Meets criteria
37+25 to 45+99 (West) 1119.74| 1733.31 Meets criteria
' 37+25 to 45+99 (East) 1119.74 1588.59] Meets criteria
D 45+99 to 51+52 (West) 1903.56| 1946.36] Meets criteria
' 45+99 to 51+52 (East) 1903.56( 2091.63| Meets criteria
E 51+52 to 59+00 (West) 1418.34] 1823.11| Meets criteria
51+52 to 57+75 (East) 2127.51 2139.69| Meets criteria
. 59+00 to 67+75 (West) 2985.98] 3793.27| Meets criteria
F 67+75 to 75+39 (West) 2612.74| 2782.71| Meets criteria
i 67+75 to 75+39 {West) 2612.74| 2782.71| Meets criteria
. G 75+39 to 82+38 (West) 2388.79| 2674.89} Meets criteria
l 75+39 to 82+38 {East) 2388.79| 2536.31] Meets criteria
. H 82+38 to 89+50 (West) 2426.11| 3188.22| Meets criteria
82+38 to 91+60 (East) 3172.61 4336.01] Meets criteria
89+50 to 95+00 (West) 2276.81| 3062.70| Meets criteria
91+60 to 103+80 {East) 3172.61] 3814.29| Meets criteria

103+80 to 107+00 (West) 4105.73] 1240.54 Vreq > Vi

' 103+80 to 107+00 (East) 1082.42f 1002.71 Vreq > Vi

Total 58627 66019 Meets criteria

p:\projects
Vanasse Hangen Brustlin, Inc. 60581\drainage\Ditchinfiltration.xis

sk = )




Swale Design for Infiltration

Project: Hancock Rd (South) Basin A
Basin: 10+22 to 18+78 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 15.3 Long Slope (S): 0.0605
Drainage Area (A): 0.79 Manning’s n: 0.06
Begin Station: 1022 Length (ft): 856
End Station: 1878 K,, (in/hr): 30.5
1. Peak Runoff (A,): Q,=CIpA
Qp = 1.02  fts
2. Volume of Runoff (Vg): Vg=Q,D
Va=  3685.82 ft’
3. Required Volume (Vo). V oq=0.8 Vg
Vig= 204866  ft’
4. Swale Parameters:
Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.41 ft
Wetted perimeter (P) = 2.59 ft
Velocity (V) = 2.04 ft/s
Area of bottom (A,) = 2214 ft?
5. Lateral Saturated Infiltration: Vo=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft
Vy=  6641.15 ft®
VU > VR

Vertical unsaturated flow

6. Peak infiltration rate: Qp=I4LP
Infiltration rate {lg) = 15.25 in/hr
Q= 46.89  ft'/min

V,=Q, D + Te - (T, Qp)/Qp)
V,=  2983.09

7. Infiltration Volume:

V| > V,—eq

p:\projects\60581\drainage\Ditchinfiltration.xls
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Swale Design for Infiltration

VU =
Vy
6. Peak infiltration rate:

Infiltration rate (l4) =
Qip =

7. Infiltration Volume:
V| =

Vi

6669.42248 ft3

> VR

Vertical unsaturated flow

Qip = Id L P
15 in/hr
46.32 ft'/min

Vy=Qp D+ Te- (T, Q)Q,]

3224.56

> Vieq

Project: Hancock Rd (South) Basin A
Basin: 10+22 to 18+78 (East)
Computed by: PWY Checked by:
Date: 8/26/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 0.51 Side Slopes (2): 3
Time of Conc (T,): 37.8 Long Slope (S): 0.0605
Drainage Area (A): 4.23 Manning’s n: 0.06
Begin Station: 1022 Length (ft): 856
End Station: 1878 K,. (in/hr): 30
1. Peak Runoff (A,): Q,=CIlpA
Qp = 104  ft's
2. Volume of Runoff (Vg): Va=Q,D
Vp=  3727.81 ft’
3. Required Volume (Vieg):  V req=0.8 Vg
Vi,eq= 208225  ft°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.41 ft
Wetted perimeter (P) = 2.60 ft
Velocity (V) = 2.05 ft/s
Area of bottom (A,) = 2223 ft?
5. Lateral Saturated Infiltration: Vu=Apfhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vanasse Hangen Brustlin, Inc.

p:\projects\60581\drainage\Ditchinfiltration.xis




Swale Design for Infiltration

6. Peak infiltration rate:
Infiltration rate (l) =
Qip =

7. Infiltration Volume:
V| =

Vi

1448.72

> Vreq

Vertical unsaturated flow

Qgp = Id L P
17.5 in/hr
22.82 ft¥min

V| = Qip [D + Tc - (Tc Qip)/op]

Vanasse Hangen Brustlin, Inc.

p:\projects\60581\drainage\Ditchinfiltration.xIs

Project: Hancock Rd (South) Basin B
Basin: 18+78 to 22+92 (West)
' Computed by: PWY Checked by:
Date: 8/18/98 Date:
' Required input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
. Intensity (Ip): 27 Side Slopes (Z): 3
' Time of Conc (T,): 15.3 Long Slope (S): 0.0282
Drainage Area (A): 0.38 Manning’s n: 0.06
Begin Station: 1878 Length (ft): 414
' End Station: 2292 K,y (in/hr): 35
\ 1. Peak Runoff (A,): Q,=ClpA
' Qp = 049 ft¥s
2. Volume of Runoff (Vg):  Vg=Q,D
l Ve= 177293  ft
3. Required Volume (Vieq):  V oq=0.8 Vj
l V= 141834  ft°
4. Swale Parameters:
' Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.36 ft
Wetted perimeter (P) = 2.27 ft
' Velocity (V) = 1.28  f¥s
: Area of bottom (A,) = 939 ft?
' 5. Lateral Saturated Infiltration: Vy=A,fh,
Fillable porosity (f) = 0.3
Height of swale above
l Groundwater Table (hy) = 10 ft
Vo= 281667  ft°
‘ VU > VR




Swale Design for Infiltration

Project: Hancock Rd (South) Basin B
Basin: 18+78 to 22+92 (East)
Computed by: PWY Checked by:
Date: 8/26/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (2): 3
Time of Conc (T.): 15.3 Long Slope (S): 0.0282
Drainage Area (A): 0.38 Manning’s n: 0.042
Begin Station: 1878 Length (ft): 414
End Station: 2292 K,, (in/hr): 40
1. Peak Runoff (A,): Q,=CIpA

Qp = 049 fts

2. Volume of Runoff (Vg):  Vg=Q,D
Vp= 177293 ft

3. Required Volume (Vig):  V 1eq = 0.8 Vi
Viqg= 141834  ft°

4. Swale Parameters:

Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.31 ft
Wetted perimeter (P) = 1.98 ft
Velocity (V) = 1.67 ft/s
Area of bottom (A,) = 821 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vy= 2464.04 ft°

Vu > Vg
Vertical unsaturated flow

6. Peak infiltration rate: Qp=Il4LP
Infiltration rate (lg) = 20 in/hr
Q,= 2282 ft/min
7. Infiltration Volume: Vi=Qp [D+T.- (T, Qp)Q,)
V,= 1448.46

V| > Vreq

Vanasse Hangen Brustlin, Inc. p:\projects\6058 1\drainage\Ditchinfiltration.xIs
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' Swale Design for Infiltration
Project: Hancock Rd (South) Basin C
o Basin: 22492 to 28+25 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
l Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (2): 3
I Time of Conc (T,): 14.1 Long Slope (S): 0.0526
Drainage Area (A): 0.16 Manning’s n: 0.042
Begin Station: 2292 Length (ft): 533
' End Station: 2825 K., (in/hr): 30
1. Peak Runoff (A,): Q,=ClpA
' Qp = 021 ft's
| 2. Volume of Runoff (Vg):  Vg=Q,D
l Vp= 74650  ft°
3. Required Volume (Vigq):  V 1eq=0.8 Vi
‘ . V= 59720 ft°
|
| 4. Swale Parameters:
' Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.20 ft
Wetted perimeter (P) = 1.28 ft
. Velocity (V) = 170 fts
Area of bottom (A,) = 680 ft?
. 5. Lateral Saturated Infiltration: Vu=Apfhy
Fillable porosity (f) = 0.3
Height of swale above
I Groundwater Table (hy) = 10 ft
Vy= 2040505  ft°
VU > VR
Vertical unsaturated flow
. 6. Peak infiltration rate: Qp=1lsLP
Infiltration rate (lg) = 15 in/hr
Q,= 1417 ft/min
l 7. Infiltration Volume: Vi=Qp[D+ T - (T. Qp)/Qp]
V,= 82245
l \/ > Vreq




Swale Design for Infiltration
Project: Hancock Rd (South) Basin C
Basin: 22+92 to 28+25 (East)
Computed by: PWY Checked by:
Date: 8/26/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 14.1 Long Slope (S5): 0.0526
Drainage Area (A): 0.18 Manning’s n: 0.06
Begin Station: 2292 Length (ft): 533
End Station: 2825 K,, (in/hr): 30
1. Peak Runoff (A;): Q,=CIpA
Q= 023 ft¥s
2. Volume of Runoff (Vg):  Vg=Q,D
Vp= 83981 ft
3. Required Volume (Vieq): V eq=0.8 Vg
Vig= 67185 ft
4. Swale Parameters:
Hydraulic radius (R) = 047 *d
Depth (d) = 0.24 ft
Wetted perimeter (P) = 1.52 ft
Velocity (V) = 1.34 ft/s
Area of bottom (A,) = 813 ft?
5. Lateral Saturated infiltration: Vy=A, fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft
Vy= 2437.856  ft°
VU > VR
Vertical unsaturated flow
6. Peak infiltration rate: Qp=lLP
Infiltration rate (lg) = 15  in/hr
Q,= 1693 ft/min
7. Infiltration Volume: Vi=Qp [D+ T - (T Qp)/Qp)
V= 965.76
V| > V,-eq

Vanasse Hangen Brustlin, Inc.
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I Swale Design for Infiltration
Project: Hancock Rd (South) Basin C
) Basin: 28+25 to 37+25 (West)
l Computed by: PWY Checked by:
Date: 8/18/98 Date:
' Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
' Time of Conc (T.): 20.9 Long Slope (S): 0.0138
Drainage Area (A): 0.31 Manning’s n: 0.042
Begin Station: 2825 Length (ft): 1100
l End Station: 3925 K, (in/hr): 30
1. Peak Runoff (A,): Q,=CIpA
I Qp = 040 ftUs
2. Volume of Runoff (Vg):  Vg=Q,D
' Ve= 144634  ft°
3. Required Volume (Vig):  V eq=0.8 Vg
l V= 1157.07
4. Swale Parameters:
I Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.33 ft
Wetted perimeter (P) = 2.10 ft
l Velocity (V) = 121 f/s
Area of bottom (A,) = 2312 ft
. 5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
l Groundwater Table (h,) = 10 ft
Vo= 6935477  ft°
) ! VU > VR
Vertical unsaturated flow
. 6. Peak infiltration rate: Qp=I4LP
! Infiltration rate (Iy) = 15  in/hr
Q,=  48.16 ft/min
l 7. Infiltration Volume: Vi=Qp[D+ T - (T Qp)Qyl
V,= 1885.19
' V| > Vreq
' V anasse Hangen Brustlin, Inc. p:\projects\60581\drainage\DitchInfinraﬁon.xls




Swale Design for Infiltration

Project: Hancock Rd (South) Basin C
Basin: 28+25 to 37425 (East)
Computed by: PWY Checked by:
Date: 8/26/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T,): 20.9 Long Slope (S): 0.0138
Drainage Area (A): 0.31 Manning’s n: 0.06
Begin Station: 2825 Length (ft): 900
End Station: 3725 K., (in/hr): 30
1. Peak Runoff (A,): Q,=ClpA

Qp = 040 ft¥s

2. Volume of Runoff (Vg):  Va=Q, D
Ve= 144634  ft°

3. Required Volume (Vieq):  V eq=0.8 Vg
Vig= 115707 ft

4, Swale Parameters:

Hydraulic radius (R) = 047 " d
Depth (d) = 0.38 ft
Wetted perimeter (P) = 2.40 ft
Velocity (V) = 0.93 ft/s
Area of bottom (A,) = 2162 ft?
5. Lateral Saturated Infiltration: Vu=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

Vy= 6486.559 ft3

VU > VR
Vertical unsaturated flow

6. Peak infiltration rate: Qp=I4gLP
Infiltration rate (lg) = 15 in‘hr
Q,= 4505 ft/min
7. Infiltration Volume: Vi=Qp [D+ T - (T Qp)Qp)
V,= 1884.92

Vv, > Vieq

V anasse Hangen Brustlin, Inc. p:\projects\60581\drainage\Ditchinfiltration.xls




Swale Design for Infiltration
Project: Hancock Rd (South) Basin C
Basin: 37+25 to 45+99 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T.): 15.2 Long Slope (S): 0.0705
Drainage Area (A): 0.3 Manning’s n: 0.06
Begin Station: 3725 Length (ft): 874
End Station: 4599 K,y (in/hr): 30
1. Peak Runoff (Ap): Q,=CIlpA
Qp = 039 fts
2. Volume of Runoff (Vg): Vg=Q,D
Vp= 139968  ft°
3. Required Volume (Vigq): V eq=0.8 Vg
Vieg= 111974  f
4. Swale Parameters:
Hydraulic radius (R) = 047 *d
Depth (d) = 0.28 ft
Wetted perimeter (P) = 1.75 ft
Velocity (V) = 1.70 ft/s
Area of bottom (A,) = 1528
5. Lateral Saturated Infiltration; Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft
Vy= 4582.843  ft°
VU > VR
Vertical unsaturated flow
6. Peak infiltration rate: Qp=14sLP
Infiltration rate (ly) = 15  in/hr
Q= 31.83 ft¥/min
7. Infiltration Volume: Vi=Qp [D+ T. - (T Qp)/Q,)
V,= 1733.31
v, > Vieq

Vanasse Hangen Brustiin, Inc.
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Swale Design for Infiltration

6. Peak infiltration rate:
Infiltration rate (lg) =

Qip =

7. Infiltration Volume:
V| =

Vi

Vertical unsaturated flow

Q,=l4LP
15 in/hr
27.84 ft’/min

Vi =Qp [D+ T, - (T Qp)/Qpl

1588.59

> Vieq

V anasse Hangen Brustlin, Inc.

p:\projects\60581\drainage\DitchInfiltration.xls

Project: Hancock Rd (South) Basin C
' Basin: 37+25 to 45+99 (East)
Computed by: PWY Checked by:
, Date: 8/26/98 Date:
' Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lIp): 2.7 Side Slopes (Z): 3
' Time of Conc (T,): 15.2 Long Slope (S): 0.0705
Drainage Area (A): 0.3 Manning’s n: 0.042
Begin Station: 3725 Length (ft): 874
l End Station: 4599 K., (in/hr): 30
1. Peak Runoff (Ap): Q,=CIpA
' Qp = 039 ft's
2. Volume of Runoff (Vg):  Vg=Q,D
l Ve= 139968 ft°
3. Required Volume (Vieq):  V eq = 0.8 Vg
l Vig= 111974
4. Swale Parameters:
' Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.24 ft
‘ Wetted perimeter (P) = 1.53 ft
l Velocity (V) = 2.22 ft/s
Area of bottom (A,) = 1336 ft
' 5. Lateral Saturated Infiltration: Vu=Apthy
Fillable porosity (f) = 0.3
Height of swale above
l Groundwater Table (h,) = 10 ft
Vo= 4009.099  ft°
l Vo > Vi




Swale Design for Infiltration

2. Volume of Runoff (Vg): Vg=Q,D

Va= 2379.46 ft°

3. Required Volume (Vieq):  V (¢q=0.8 Vg

V= 1903.56  ft’

. infiltration Volume:

. Swale Parameters:

Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.39 ft
Wetted perimeter (P) = 2.50 ft
Velocity (V) = 1.42 fi/s
Area of bottom (A,) = 1380  ft°
. Lateral Saturated infiltration: Vu=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

Vy= 4139.961 7t

VU > VFI
Vertical unsaturated flow

. Peak infiltration rate: Qp=1I4LP
Infiltration rate (i) = 16 in/hr
Q,= 3067 ft/min

V,=Q,[D+ T - (T, Qp)/Q,]
V,= 1946.36

V| > V,—eq

Project: Hancock Rd (South) Basin D
Basin: 45+99 to 51+52 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lIp): 2.7 Side Slopes (2): 3
Time of Conc (T,): 15.3 Long Slope (S): 0.0305
Drainage Area (A): 0.51 Manning’s n: 0.06
Begin Station: 4599 Length (ft): 553
End Station: 5152 K, (in/hr): 32
1. Peak Runoff (A,): Q,=CIlpA

Qp = 0.66 ft's

Vanasse Hangen Brustlin, Inc.

p:\projects\60581\drainage\Ditchlnfiltration.xls




Swale Design for Infiltration

4. Swale Parameters:

7. Infiltration Volume:

Vo= 237946  ft’

3. Required Volume (Vieq):  V 1oq = 0.8 Vg

V,q= 190356  ft°

Hydraulic radius (R) = 047 *d
Depth (d) = 0.39 ft
Wetted perimeter (P) = 2.50 ft
Velocity (V) = 1.42 ft/s
Area of bottom (A,) = 1380  ft?
5. Lateral Saturated Infiitration: Vu=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

Vy= 4139.961 ft3

VU > VR
Venrtical unsaturated flow

6. Peak infiltration rate: Qp=14LP
Infiltration rate (ly) = 17.5 in/hr
Q,= 3354 ft/min

V| = Qip [D + TC - (Tc Qip)/Qp]
V,= 2091.63

V; > Vieq

Project: Hancock Rd (South) Basin D
Basin: 45+99 to 51+52 (East)
Computed by: PWY Checked by:
Date: 8/26/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T.): 15.3 Long Slope (S): 0.0305
Drainage Area (A): 0.51 Manning’s n: 0.06
Begin Station: 4599 Length (ft): 553
End Station: 5152 K. (in/hr): 35
1. Peak Runoff (A): Q,=CIpA

Qp = 0.66 ft¥s
2. Volume of Runoff (Vg):  Vg=Q,D

Vanasse Hangen Brustiin, Inc.
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Swale Design for Infiltration

Project: Hancock Rd (South) Basin E
Basin: 51+52 to 59+00 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 14.9 Long Slope (S): 0.06
Drainage Area (A): 0.38 Manning’s n: 0.06
Begin Station: 5152 Length (ft): 748
End Station: 5900 K,. (in/hr): 30
1. Peak Runoff (A,): Q,=CIpA

Qp = 049 ft¥s

2. Volume of Runoff (Vg):  Vg=Q,D
Ve= 177293  ft°

3. Required Volume (Vigg):  V oq = 0.8 Vg
Vig= 141834  f°

4. Swale Parameters:

Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.31 ft
Wetted perimeter (P) = 1.97 ft
Velocity (V) = 1.69 ft/s
Area of bottom (A,) = 1472 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

Vy= 4417287

VU > VR
Vertical unsaturated flow

6. Peak infiltration rate: Qp=13LP
Infiltration rate (ly) = 15  in/hr
Q,= 3068 ft’/min
7. Infiltration Volume: Vi=Qp[D+ T, - (T, Qp)Qp]
V= 1823.11

V, > Vieq

Vanasse Hangen Brustlin, Inc. p:\projects\60581\drainage\Ditchinfiltration.xls




Swale Design for Infiltration

Project: Hancock Rd (South) Basin E
Basin: 51+52 to 57+75 (East)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 14.5 Long Slope (S): 0.06
Drainage Area (A): 0.57 Manning’s n: 0.06
Begin Station: 5152 Length (ft): 623
End Station: 5775 K,, (in/hr): 34
1. Peak Runoff (A): Q,=ClhA

Qp = 074 ftUs

2. Volume of Runoff (VR): Va=Q,D
Vp= 265939 ft°

3. Required Volume (Vieq):  V1eq=0.8 Vg
Viq= 212751

4. Swale Parameters:

Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.36 ft
Wetted perimeter (P) = 2.29 ft
Velocity (V) = 1.88 ft/s
Area of bottom (A;) = 1428 ft’

5. Lateral Saturated Infiltration: Vyu=A,fhy
Fillable porosity (f) = 0.3
Height of swale above

Groundwater Table (hy) = 10 ft

V, = 4283.278 ft

VU > VR
Vertical unsaturated flow

6. Peak infiltration rate: Qp=14LP
Infiltration rate (lg) = 17 in‘hr
Q,= 3371 ft¥min
7. Infiltration Volume: Vi=Q, [D+T- (T, Q;p)/Qp]
V,= 2139.69

V| > Vreq

Vanasse Hangen Brustlin, Inc. p:\projects\60581\drainage\DitchInﬁltration_xls




Swale Design for Infiltration

VU =
Vuy
6. Peak infiltration rate:

Infiltration rate (ly) =
Qip =

7. Infiltration Volume:
V| =

Vi

9153.472 t?

> VR

Vertical unsaturated flow

QipzldLP

15 inthr
63.57 ft*/min

Vi=Qp[D+T.-(T. Qp)Qp)

3793.27

> Vieq

Project: Hancock Rd (South) Basin E
Basin: 59+00 to 67+75 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (2): 3
Time of Conc (T,): 14.9 Long Slope (S): 0.0126
Drainage Area (A): 0.8 Manning’s n: 0.06
Begin Station: 5300 Length (ft): 875
End Station: 6775 K,, (in/hr): 30
1. Peak Runoff (A,): Q,=ClpA
Qp = 1.04 ft's
2. Volume of Runoff (Vg):  Vg=Q,D
Va= 373248 ft
3. Required Volume (Vie): V (eq=0.8 Vg
Vig= 298598  ft°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.55 ft
Wetted perimeter (P) = 3.49 ft
Velocity (V) = 1.14 ft/s
Area of bottom (A,) = 3051 ft?
5. Lateral Saturated Infiltration: Vu=Agfhg
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

V anasse Hangen Brustlin, Inc.
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Swale Design for Infiltration

Vu

6. Peak infiltration rate:
Infiltration rate (ly)

Q;,

7. Infiltration Volume:
\{

= 6346.325 ft

Vu > VR

Vertical unsaturated flow

Qp=IlgLP
= 15 in/hr
= 44.07 ft/min

Vi=Qp [D + T¢ - (T Qp)/Qy]
= 278271

V| > Vreq

Project: Hancock Rd (South) Basin F
Basin: 67+75 to 75+39 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T,.): 16.5 Long Slope (S): 0.033
Drainage Area (A): 0.70 Manning’s n: 0.06
Begin Station: 6775 Length (ft): 764
End Station: 7539 K, (invhr): 30
1. Peak Runoff (A;): Q,=C A
Qp = 091 ft’s
2. Volume of Runoff (Vg):  Vg=Q,D
Vp= 326592 ft°
3. Required Volume (Vieg):  V (eq=0.8 Vi
Vig= 261274  ft°
4. Swale Parameters:
Hydraulic radius (R) = 047 *d
Depth (d) = 0.44 ft
Wetted perimeter (P) = 2.77 ft
Velocity (V) = 1.58 ft/s
Area of bottom (A,) = 2115 ft?
5. Lateral Saturated Infiltration: Vu=A;fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vanasse Hangen Brustiin, Inc.
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S

Swale Design for Infiltration

.
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Project: Hancock Rd (South) Basin F
Basin: 67+75 to 75+39 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T,): 16.5 Long Slope (S): 0.033
Drainage Area (A): 0.70 Manning’s n: 0.06
Begin Station: 6775 Length (ft): 764
End Station: 7539 K,. (invhr): 30
1. Peak Runoff (A,): Q,=ClpA
Qp = 091 fts
2. Volume of Runoff (Vg):  Vg=Q,D
Vg= 326592  ft°
3. Required Volume (Vigq):  V 15q=0.8 Vg
Vig= 261274  ft°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.44 ft
Wetted perimeter (P) = 2.77 ft
Velocity (V) = 1.58 ft/s
Area of bottom (A,) = 2115 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

V= 6346.325  ft°

VU > VFI
Vertical unsaturated flow

6. Peak infiltration rate: Qp=I4LP
Infiltration rate (1) = 15  in/hr
Q.=  44.07 ft'/min
7. Infiltration Volume: Vi=Qp [D+ T, - (T, Qp)Qp)
Vi= 278271
Vv, > Vieq
Vanasse Hangen Brustlin, inc. p:\projects\60581\drainage\Ditchinfiltration.xis




Swale Design for Infiltration
Project: Hancock Rd (South) Basin G
Basin: 75+39 to 82+38 (West)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T,): 17.3 Long Slope (S): 0.0199
Drainage Area (A): 0.64 Manning’s n: 0.06
Begin Station: 7539 Length (ft): 699
End Station: 8238 K,, (in/hr): 30
1. Peak Runoff (Ap): Q,=ClpA
Qp = 0.83 ft's
2. Volume of Runoff (Vg): Va=Q,D
Va= 208598 ft°
3. Required Volume (Vieq): V (¢q=0.8 Vg
V= 238879  ft°
4. Swale Parameters:
Hydraulic radius (R) = 047 *d
Depth (d) = 0.47 ft
Wetted perimeter (P) = 2.94 ft
Velocity (V) = 1.28 ft/s
Area of bottom (A,) = 2058  ft°
5. Lateral Saturated Infiltration: Vu=Agthy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft
Vy= 6173.028  ft’
VU > VR
Vertical unsaturated flow
6. Peak infiltration rate: Qp=I4LP
Infiltration rate (Iy) = 15  in/hr
Q,= 4287 ft/min
7. Infiltration Volume: V)= Q, [D + Te - (T Qp)/Q,)
V,= 2674.89
A > Vieq

Vanasse Hangen Brustiin, Inc.
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Swale Design for Infiltration

VU =
Vu
6. Peak infiltration rate:

Infiltration rate (lg) =
Q;p =

7. Infiltration Volume:
V| =

Vi

6173.028 ft3

> VR
Vertical unsaturated flow

Qip = Id L P
14 in/hr
40.01 ft¥/min

V| = Qip [D + TC - (TC Qip)/Qp]
2536.31

> Vieq

Project: Hancock Rd {(South) Basin G
Basin: 75+39 to 82+38 (East)
Computed by: PWY Checked by:
Date: 8/18/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (2): 3
Time of Conc (T,): 17.3 Long Slope (S): 0.0199
Drainage Area (A): 0.64 Manning’s n: 0.06
Begin Station: 7539 Length (ft): 699
End Station: 8238 K,y (in/hr): 28
1. Peak Runoff (Ap): Q,=CIA
Qp = 0.83 ftUs
2. Volume of Runoff (Vg):  Vg=Q,D
Vp= 298598  ft°
3. Required Volume (Vigq):  V gq=0.8 Vg
Vi,q= 238879 f
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.47 ft
Wetted perimeter (P) = 2.94 ft
Velocity (V) = 1.28 fi/s
Area of bottom (A,) = 2058 ft?
5. Lateral Saturated Infiltration: Vu=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vanasse Hangen Brustlin, Inc.
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Swale Design for Infiltration

6. Peak infiltration rate:
Infiltration rate (ly) =
Qip =

7. Infiltration Volume:
V| =

Vi

Vertical unsaturated flow

Qip = Id L P
15 in/hr
54.78 ft/min

Vi=Qp [D+T¢ - (T, Qip)/Q,]

3188.22

> Vieq

Project: Hancock Rd (South) Basin H
Basin: 82+38 to 89+50 (West)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 27 Side Slopes (2): 3
Time of Conc (T,): 215 Long Slope (S): 0.003
Drainage Area (A): 0.65 Manning’s n: 0.042
Begin Station: 8238 Length (ft): 712
End Station: 8950 K,. (in/hr): 30
1. Peak Runoff (A,): Q,=CIpA
Q= 0.84 fts
2. Volume of Runoff (Vg):  Vg=Q,D
Va= 303264 ft°
3. Required Volume (Vieq): Veq=0.8 Vg
Vig= 242611
4. Swale Parameters:
Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.58 ft
Wetted perimeter (P) = 3.69 ft
Velocity (V) = 0.82 ft/s
Area of bottom (A,) = 2630 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft
V,= 788883 ft
VU > VFI

Vanasse Hangen Brustlin, Inc.
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Swale Design for Infiltration

Project: Hancock Rd (South) Basin H
Basin: 82+38 t0 91+60 (East)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 25.3 Long Slope (S): 0.003
Drainage Area (A): 0.85 Manning’s n: 0.042
Begin Station: 8238 Length (ft): 922
End Station: 9160 K., (in/hr): 30
1. Peak Runoff (A): Q,=CIpA

Qp = 110 ftUs

2. Volume of Runoff (Vg):  Vr=Q,D
Vo= 396576  ft°

3. Required Volume (Vieq):  V (eq =0.8 Vg
V= 317261

4. Swale Parameters:

Hydraulic radius (R) = 047 *d
Depth (d) = 0.65 ft
Wetted perimeter (P) = 4.08 ft
Velocity (V) = 0.88 ft/s
Area of bottom (A,,) = 3766 ft’
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vo= 11296.74 ft°

VU > VR
Vertical unsaturated flow

6. Peak infiltration rate: Qp=I4LP
Infiltration rate (lg) = 15 in/hr
Q,= 7845 ft/min
7. Infiltration Volume: Vi=Qp[D+T.- (T Q;p)/Qy)
V,= 4336.01

V, > Vieg

Vanasse Hangen Brustlin, Inc. p:\projects\60581\drainage\DitchInfiltration.xls




Swale Design for Infiltration

6. Peak infiltration rate:
Infiltration rate (lg) =
Qip =

7. Infiltration Volume:
V| =

Vi

Vertical unsaturated flow

Qp=IlgLP
15 in/hr
53.49 ft¥/min

Vi=Qp [D+T¢ - (T Qp)Qp)

3062.70

> Vieq

Project: Hancock Rd {South) Basin H
Basin: 89+50 to 95+00 (West)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
intensity (Ip): 2.7 Side Siopes (2): 3
Time of Conc (T,): 215 Long Siope (S): 0.003
Drainage Area (A): 0.61 Manning’s n: 0.042
Begin Station: 8238 Length (ft): 712
End Station: 8950 K,y (in/hr): 30
1. Peak Runoff (A): Q,=ClpA
Qp = 079 ft¥s
2. Volume of Runoff (Vg):  Vg=Q,D
Va= 2846.02 ft
3. Required Volume (Vieq): V 1eq=0.8 Vg
Vieg= 227681
4. Swale Parameters:
Hydraulic radius (R) = 0.47 * d
Depth (d) = 0.57 ft
Wetted perimeter (P) = 3.61 ft
Velocity (V) = 0.81 ft/s
Area of bottom (A,) = 2568 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft
Vy= 7703157
VU > VR

V anasse Hangen Brustiin, Inc.
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Swale Design for Infiltration

Project: Hancock Rd (South) Basin H
Basin: 91+60 to 103+80 (East)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:

Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T.): 31 Long Slope (S): 0.05
Drainage Area (A): 0.85 Manning'’s n: 0.042
Begin Station: 9160 Length (ft): 1220
End Station: 10380 K,, (in/hr): 30
1. Peak Runoff (A,): Q,=CIphA

Qp = 110 ft¥s

2. Volume of Runoff (Vg):  Vg=Q,D
Ve= 396576 ft°

3. Required Volume (Vieq):  V req =0.8 Vg
Vieq= 317261 ft°

4. Swale Parameters:

Hydraulic radius (R) = 047 *d
Depth (d) = 0.38 ft
Wetted perimeter (P) = 2.41 ft
Velocity (V) = 2.53 ft/s
Area of bottom (A,) = 2940 ft?
5. Lateral Saturated Infiltration: Vu=Asfhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

V,= 8820.341 ft3

Vy > Va
Vertical unsaturated flow

6. Peak infiltration rate: Qp=1IlaLP
Infiltration rate (lg) = 15 in/hr
Q,= 6125 ft/min
7. Infiltration Volume: V= Qp [D + T¢- (T Qp)/Qp)
V,= 3814.29

VI > Vreq

Vanasse Hangen Brustlin, Inc. p:\projects\6058 1\drainage\Ditchinfiltration.xis




Swale Design for Infiltration

6. Peak infiltration rate:
Infiltration rate (lg) =
Qip =

7. Infiltration Volume:
V| =

Vi

Vertical saturated flow

Qip = Id L P
15 in/hr
12.17 ft’/min

Vi =Qp [D+ T - (T, Qp)/Q,l
1072.79

< Vieq

Project: Hancock Rd (South) BasinH
Basin: 103+80 to 107+00 (West)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T.): 32.8 Long Slope (S): 0.03
Drainage Area (A): 1.1 Manning'’s n: 0.042
Begin Station: 10500 Length (ft): 200
End Station: 10700 K,, (in/hr): 30
1. Peak Runoff (A,): Q,=CIphA
Qp= 143 ft's
2. Volume of Runoff (VR): Vg=Q,D
Vp= 513216  ft°
3. Required Volume (Vigg):  V q=0.8 Vg
Vig= 410573  ft°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.46 ft
Wetted perimeter (P) = 2.92 ft
Velocity (V) = 2.23 ft/s
Area of bottom (A,) = 584  ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft
Vo= 1752.84  ft
Vu < VR

V anasse Hangen Brustiin, Inc.
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Swale Design for Infiltration

VU =
Vu
6. Peak infiltration rate:

Infiltration rate (l) =
Qip =

7. Infiltration Volume:
V| =

Vi

1701.137  ft*

> VR
Vertical unsaturated flow

Q,=lsLP
15 in/hr
11.81  ft¥/min

V| = Qip [D + TC - (TC Qip)/Qp]
893.30

< Vieq

Project: Hancock Rd (South) Basin H
Basin: 103+80 to 107+00 (East)
Computed by: PWY Checked by:
Date: 9/25/98 Date:
Required Input:
Runoff Coefficient (C): 0.48 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (Z): 3
Time of Conc (T.): 32.8 Long Siope (S): 0.03
Drainage Area (A): 0.29 Manning’s n: 0.042
Begin Station: 10380 Length (ft): 320
End Station: 10700 K,, (in/hr): 30
1. Peak Runoff (A,): Q,=CIlpA
Qp = 038 ft¥s
2. Volume of Runoff (Vg):  Vg=Q, D
Ve= 135302 f
3. Required Volume (Vigq):  V 1eq=0.8 Vg
Vig= 108242 f°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.28 ft
Wetted perimeter (P) = 1.77 ft
Velocity (V) = 1.60 ft/s
Area of bottom (A,) = 567 ft?
5. Lateral Saturated Infiltration: Vy=Afhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft

Vanasse Hangen Brustlin, Inc.
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Swale Design for Infiltration

Vertical unsaturated flow

6. Peak infiltration rate: Qp=LP
infiltration rate (Ig) = 15 in/hr
Q= 4135 ft’/min
7. Infiltration Volume: Vi=Q [D+ T - (T Qp)/Qp]
V,= 245528
V| > Vreq

Project: Hartwood Marsh Hartwood
Basin: 95+75 to 100+00 (North)
Computed by: PWY Checked by:
Date: 10/16/98 Date:
Required Input:
Runoff Coefficient (C): 0.43 Ditch Section: Trapezoid
Intensity (ip): 2.7 Side Slopes (2): 3
Time of Conc (T.): 15 Long Slope (S): 0.0369
Drainage Area (A): 0.57 Manning’s n: 0.06
Begin Station: 9575 Length (ft): 425
End Station: 10000 K. (in/hr): 30
1. Peak Runoff (Ap): Q=CIpA
Q= 066 fts
2. Volume of Runoff (Vg):  Vg=Q,D
Ve= 238237 ft’
3. Required Volume (Vieq):  V 1eq=0.8 Vg
V= 190590
4. Swale Parameters:
Hydraulic radius (R) = 0.10
Depth (d) = 0.1 ft
Wetted perimeter (P) = 4.67 ft
Velocity (V) = 1.44 ft/s
Area of bottom (A,) = 1985 ft?
5. Lateral Saturated Infiltration: Vy=A,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft
Vyu=  5954.25 ft’
Vy > Vg

Vanasse Hangen Brustlin, Inc.
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Swale Design for Infiltration

Project: Hartwood Marsh Hartwood
Basin: 95+75 to 100+00 (South)
Computed by: PWY Checked by:
Date: 10/16/98 Date:
Required Input:

Runoff Coefficient (C): 0.68 Ditch Section: Trapezoid
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T.): 15 Long Slope (S): 0.0369
Drainage Area (A): 0.27 Manning’s n: 0.06
Begin Station: 9575 Length (ft): 425
End Station: 10000 K,. (in/hr): 30
1. Peak Runoff (A,): Q,=CIpA

Qp = 050 ft¥s

2. Volume of Runoff (Vg):  Vg=Q,D
Vo=  1784.59 ft®

3. Required Volume (Vieq):  V 1eq=0.8 Vg
Vigs  1427.67 ft®

4. Swale Parameters:

Hydraulic radius (R) = 0.47 *d

Depth (d) = 0.34 ft

Wetted perimeter (P) = 2.16 ft
Velocity (V) = 1.41 ft/s

Area of bottom (A,) = 919 ft?

5. Lateral Saturated Infiltration: Vu=A fhy
Fillable porosity (f) = 0.3
Height of swale above

Groundwater Table (hy) = 10 ft

Vy= 2756.1118 ft*

Vu > Vi
Vertical unsaturated flow

6. Peak infiltration rate: Qp=I4LP
Infiltration rate (lg) = 15 in/hr
Q= 19.14  f#’/min

7. Infiltration Volume: Vi=Qp[D+ T - (T Qip)/Qp]
V= 1250.73

V| < V,—eq

Vanasse Hangen Brustlin, Inc. p:\projects\60581\drainage\Ditchinfiltration.xis




Swale Design for Infiltration

Project: Hartwood Marsh Hartwood
Basin: 100+00 to 106+20 (North)
Computed by: PWY Checked by:
Date: 10/16/98 Date:
Required Input:

Runoff Coefficient (C): 0.68 Ditch Section: Triangle
Intensity (lp): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 15 Long Siope (S): 0.0082
Drainage Area (A): 0.39 Manning’s n: 0.06
Begin Station: 10000 Length (ft): 620
End Station: 10620 K. (in/hr): 30
1. Peak Runoff (A,): Q,=CIpA

Qp = 072 ft¥s

2. Volume of Runoff (Vg): Vg=Q,D
Ve= 2577714  ft°

3. Required Volume (Vieq): V q=0.8 Vg

V= 206220  ft°
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.52 ft
Wetted perimeter (P) = 3.29 ft
Velocity (V) = 0.88 ft/s
Area of bottom (A,) = 2040 ft*
5. Lateral Saturated Infiltration: Vy=Ay,fhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (hy) = 10 ft
Vy=  6118.78 ft®
VU > VR

Vertical unsaturated flow

6. Peak infiltration rate: Qp=Il4LP
Infiltration rate (lg) = 15 in/hr
Q= 42.49  ft’/min

7. Infiltration Volume: Vi =Qp [D+ T - (T Qp)/Q,l
V= 2556.48

Vv > Vreq

V anasse Hangen Brustlin, Inc. p:\projects\60581\drainage\Ditchinfiltration.xls




[ Swale Design for Infiltration
Project: Hartwood Marsh Hartwood
Basin: 100+00 to 106+20 (South)
Computed by: PWY Checked by:
Date: 10/16/98 Date:
Required Input:

Runoff Coefficient (C): 0.68 Ditch Section: Triangle
Intensity (Ip): 2.7 Side Slopes (Z): 3
Time of Conc (T,): 15 Long Slope (S): 0.0082
Drainage Area (A): 0.39 Manning’s n: 0.06
Begin Station: 10000 Length (ft): 620
End Station: 10620 K,, (in/hr): 30
1. Peak Runoff (A,): Q,=CIlpA

Qp = 072 ft¥s

2. Volume of Runoff (Vg): Vg=Q,D
Vg=  2577.74 ft*

3. Required Volume (Vieq): V eq=0.8 Vg

Vig= 206220  ft’
4. Swale Parameters:
Hydraulic radius (R) = 0.47 *d
Depth (d) = 0.52 ft
Wetted perimeter (P) = 3.29 ft
Velocity (V) = 0.88 ft/s
Area of bottom (A,) = 2040 ft?
5. Lateral Saturated Infiltration: Vu=Agfhy
Fillable porosity (f) = 0.3
Height of swale above
Groundwater Table (h,) = 10 ft

Vy= 6118.7788 ft’

VU > VFI
Vertical unsaturated flow

6. Peak infiltration rate: Qp=1IlgLP
Infiltration rate (lg) = 15 in/hr
Q, = 42.49  ft'/min

7. Infiltration Volume: Vi=Qp [D+ T - (T Qp)Q]
V,=  2556.48

V| > Vreq

V anasse Hangen Brustlin, Inc. p:\projects\60581\drainage\Ditchlinfiltration.xls
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625-040-205-a
Page S1 of 98

Table 5-6
DESIGN STORM FREQUENCY FACTORS
FOR PERVIOUS AREA RUNOFF COEFFICIENTS #+

Design Storm
Frequency Factor, X

Return Period (years)

2 to 10 1
25 1
S0 1
100 1

Reference: Wright-MclLaughlin Engineers (1969).

+ DUE TO THE INCREASE IN THE DURATION TIME THAT THE PEAK OR

NEAR PEAK DISCHARGE RATE IS RELEASED FROM STORMWATER
MANAGEMENT SYSTEMS, THE USE OF THESE SHORT DURATION PEAK

RATE DISCHARGE ADJUSTMENT FACTORS ARE NOT APPROPRIATE FOR
FLOOD ROUTING COMPUTATIONS.
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gable 5-5
RUNOFF COEFFICIENTS FOR A DESIGN STORM RETURN
PERIOD OF 10 YEARS OR LESS

Sandy Soils Clay Soils
Slope Land Use Min. Max. Min. Max.
Flat Woodlands b 0.10 0.15 0.15 0.20
(0-2%) Pasture, grass, and farmland 0.15 0.20 0.20 0.25
Rooftops and pavemgnt 0.95 0.95 0.95 0.95
Pervious pavements 0.75 0.95 0.90 0.95
SFR: X-acre lots and larger 0.30 0.35 0.35 0.45
Smaller lots 0.35 0.45 0.40 0.50
Duplexes 0.35 0.45 0.40 0.50
MFR: Apartments, townhouses,
and condominiums 0.45 0.60 0.50 0.70
Commercial and Industrial 0.50 0.95 0.50 0.95
Rolling Woodlands b 0.15 0.20 0.20 0.25
(2-7%) Pasture, grass, and farmland 0.20 0.25 0.25 0.30
Rooftops and pavement 0.95 0.95 0.95 0.95
Pervious pavements 0.80 0.95 0.90 0.95
SFR: Xk-acre lots and larger 0.35 0.50 0.40 0.55
Smaller lots 0.40 0.55 0.45 0.60
Duplexes 0.40 0.55 0.45 0.60
MFR: Apartments, townhouses,
and condominiums 0.50 0.70 0.60 0.80
Commercial and Industrial 0.50 0.95 0.60 0.95
Steep Woodlands b 0.20 0.25 0.25 0.30
(7%+) Pasture, grass, and farmland 0.25 0.35 0.30 0.40
Rooftops and pavemgnt 0.95 0.95 0.95 0.95
Pervious pavements 0.85 0.95 0.90 0.95
SFR: Xk-acre lots and larger 0.40 0.55 0.50 0.65
Smaller lots 0.45 0.60 0.55 0.70
Duplexes ' 0.45 0.60 0.55 0.70
MFR: Apartments, townhouses,
and condominiums 0.60 0.75 0.65 0.85
Commercial and Industrial 0.60 0.95 0.65 0.95

aWeighted coefficient based on percentage of impervious surfaces and green
areas must be selected for each site.

bCoefficients assume good ground cover and conservation treatment.
cDepends on depth and degree of permeability of underlying strata.

Note: SFR = Single Family Residential
MFR Multi-Family Residential

gnR299b/06b
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Table 5-8
SCS RUNOFF CURVE NUMBERS FOR SELECTED AGRICULTURAL, SUBURBAN, AND URBAN LAND USE

Hydrologic Soil Group
Land Use Description A B C

Cultivated Land®:

Without conservation treatment 72 81 88 91

With conservation treatment 62 71 78 81
Pasture or range land:

Poor condition 68 79 86 89

Good condition 39 61 74 80
Meadow: good condition 30 58 71 78 |

|

Wood or Forest Land:

Thin standB poor cover, no mulch 45 66 77 83

Good cover 25 55 70 77
Open Spaces, Lawns, Parks, Golf Courses, Cemeteries:

Good condition: grass cover on 75% or more of the area 39 61 74 80

Fair condition: grass cover on 50% to 75% of the area 49 69 79 84

Poor condition: grass cover on 50% or less of the area 68 79 86 89
Commercial and Business Areas (85% impervious) 89 92 94 95
Industrial Districts (72% impervious) 81 88 91 93
ResidentialC: a

Average lot size Average % Impervious

1/8 acre or less 65 77 85 90 92

1/4 acre 38 61 75 83 87

1/3 acre 30 57 72 81 86

1/2 acre 25 54 70 80 85

1 acre 20 51 68 79 84
Paved Parking Lots, Roofs, Drivewayse: 98 98 98 98
Streets and Roads: e

Paved with curbs and storm sewers 98 98 98 98

Gravel 76 85 89 91

Dirt 72 82 87 89

Paved with open ditches € 83 89 92 93

Newly graded area (no vegetation established) 77 86 91 94

2For a more detailed description of agricultural land use curve numbers, refer to
Table 5-9.

bGood cover is protected from grazing and litter and brush cover soil.

CCurve numbers are computed assuming the runoff from the house and driveway is directed
toward the street with a minimum of roof water directed to lawns where additional
infiltration could occur.

d'I‘he remaining pervious areas (lawn) are considered to be in good pasture condition for
these curve numbers.

€In some warmer climates of the country, a curve number of 96 may be used.
ste for temporary conditions during grading and construction.

Note: These values are for Antecedent Moisture Condition II, and Ia = 0.,2S.

Reference: USDA, SCS, TR-55 (1984).
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