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5.10 Implementation of a City-Wide NPDES Permit

The Stormwater Phase 11 Final Rule requires operators of small municipal separate storm sewer
systems (MS4s) to obtain a National Pollutant Discharge Elimination System (NPDES) permit
by October 2003. An NPDES permit is required because stormwater discharges from these MS4s
are considered “point sources” of pollution. The Phase Il Rule is the follow-up to the
Environmental Protection Agency’s (EPA’s) Phase | NPDES Program. The Phase Il Program
expands the Phase | program by requiring additional operators of MS4s in urbanized areas and
operators of small construction sites, through the use of NPDES permits, to implement programs
and practices to manage stormwater runoff.

Specifically, the Phase 1l Program applies to any operators of small MS4s located in “urbanized
areas” as delineated by the Bureau of the Census. A “small” MS4 is any MS4 not already
covered by Phase | of the NPDES stormwater program. Small construction sites covered by this
Rule include those that are between 1 and 5 acres in size. The State of California Regional Water
Quality Control Board (SRWQCB) is the regulatory agency with NPDES permit oversight
authority.

The City of Fortuna is currently working with the Region | — North Coast Region office of the
SRWQCB on implementing a Phase Il NPDES stormwater program, as required by SWRCB
Water Quality Order No. 2003-005-DWQ. The final document will contain the NPDES General
Permit, and outline the Stormwater Management Program and the following Six Required
Minimum Control Measures:

Public education and outreach;

Public involvement/participation;

Ilicit discharge detection and elimination;

Construction site stormwater runoff control;

Post construction stormwater management in new development and
redevelopment; and

6. Pollution prevention/good housekeeping for municipal operations.

agrwdE

Best Management Practices (BMPs) are designated to each of the above Control Measures in
order to meet the specific goals of the Measure. Refer to the City of Fortuna Stormwater
Management Program for the BMPs pertaining to each Control Measure. Appropriate measures
from this Management Program should be incorporated whenever construction activities take
place. The City of Fortuna’s draft Stormwater Management Program was last updated March 9,
2005, and is available online at:

http://www.sunnyfortuna.com/stormwater/fortuna_swmp.doc

There is a significant fiscal impact of implementing the Stormwater Management Program. One
potential source of funding for the City’s Stormwater Management Program is through an urban
runoff management fee. The City of San Clemente was successful in implementing an urban
runoff management/water quality program along with an urban runoff management fee. The fee
was passed in accordance with Proposition 218 in November 2002. Proposition 218, The Right
to Vote on Taxes Act, was passed by California voters in 1996, and went into effect the
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following year. The intent of Proposition 218 is to ensure that all taxes and most charges on
property owners are subject to voter approval. The program and associated fee were created as
part of San Clemente’s NPDES permit requirements. The revenue from this fee is used to fund
structural urban runoff treatment projects to reduce pollution discharges along the San
Clemente’s beaches, street sweeping, capital projects to maintain and repair the storm drain
system, water quality inspections and enforcement, and a public education and outreach
program. Successful implementation of any program that falls under the requirements of
Proposition 218 will require a well-organized public education and outreach campaign. In
addition, the level at which any proposed fee is set will have a significant impact on the public’s
perception of the fee and the associated program. More information on the City of San
Clemente’s program may be found online at:

http://ci.san-clemente.ca.us/sc/Org/Dept/Engineering/WaterQ/
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CHAPTER 6 — FUNDING AND FINANCING

6.1 General

The purpose of this Chapter is to explore the various methods of financing and administering the
recommended projects set fourth in the Storm Drainage Master Plan and Capital Improvement
Program. There are several factors to examine when considering potential funding for the
proposed storm drainage facilities. These factors include the type of project, who the project will
serve, the economic status of the service area, if there are any health or safety concerns, and the
project’s potential to create jobs.

There are several potential sources of funds for the City of Fortuna that would provide loans
and/or grants to reduce the cost incurred by the City and/or its residents for implementation of a
capital improvement project for stormwater management. Some of the more common grant and
loan funding sources that have been used for storm drainage projects include the Economic
Development Administration Public Works Program, Community Development Block Grants,
and State Bond initiatives. These and other programs are discussed in more detail below.

6.2 Grants and Loans

Grants and loans are available through programs offered by various federal and state agencies. A
description of the programs offered by each of these entities is provided here. It is important to
note when considering the possibility of funding storm drainage projects through state and
federal assistance programs that grant money is often severely limited, and competition for funds
is intense. In addition, the future funding of these and other programs is dependent on the
strength and condition of current state and federal budgets.

Economic Development Administration: The U.S. Department of Commerce Economic
Development Administration (EDA) Public Works Program is designed to empower distressed
communities in economic decline to revitalize, expand and upgrade their physical infrastructure
to attract new industry, encourage business expansion, diversify local economics, and generate or
retain long-term private sector jobs and investment. Those communities that demonstrate a
“special need” for funding due to the closure or restructuring of industrial firms essential to area
economics resulting in sudden job losses, or extraordinary depletion of natural resources, such as
fisheries or timber, may increase their eligibility for funding under this program. For example,
the planned closure of the Pacific Lumber mill site in Fortuna, and declines in timber and
fisheries resources may significantly increase the City’s ability to obtain funds through this
program. EDA usually funds 50 percent of project cost, however certain conditions of high
economic distress or an applicant's inability to provide the matching share may permit a higher
grant rate. Interested applicants are encouraged to contact the appropriate EDA Regional Office
or Economic Development Representative to discuss the proposal and obtain additional EDA
program information, application instructions and forms. The EDA Program’s Regional Office
may be contacted at:
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Economic Development Administration Economic Development Administration
Oregon and Northern California Office Seattle Regional Office

One World Trade Center Jackson Federal Building, Room 1890
121 S.W. Salmon Street, Suite 244 or 915 Second Avenue

Portland, OR 97204 Seattle, WA 98174

(503) 326-3078 (phone) (206) 220-7660 (phone)

(206) 220-7669 (fax)
Additional information may be obtained online at: http://www.eda.gov

Neighborhood Initiatives Grants: The U.S. Department of Housing and Urban Development
(HUD) Community Planning and Development department provides Neighborhood Initiatives
Grants for neighborhood revitalization and grant money for a variety of community and housing
activities, specifically including improvement of distressed areas. Grant funds must be used to
improve the conditions of distressed and blighted areas and neighborhoods, stimulate investment,
economic diversification, and community revitalization in areas with population out-migration or
a stagnating or declining economic base, or determine whether housing benefits can be integrated
more effectively with welfare reform initiatives. The Neighborhood Initiatives staff may be
contacted at (202) 708-3773 (phone) or (202) 708-7543 (fax).

Rural Housing and Economic Development Program: The U.S. Department of Housing and
Urban Development (HUD) Rural Housing and Economic Development (RHED) Program was
created to build capacity at the State and local level for rural housing and economic development
and to support innovative housing and economic development activities in rural areas. The
RHED program allows for grant money to be spent on capacity building or support for
innovative housing and economic development activities. Specifically, grants may be used for
the development of infrastructure to support the housing or economic development activities,
preparation of plans, architectural or engineering drawings, and the purchase of construction
materials. Eligible applicants are local rural non-profit groups, community development
corporations, state housing finance agencies, state community and/or economic development
agencies, and federally recognized Indian tribes. After HUD publishes a Notice of Funding
Availability for the Rural Housing and Economic Development program, applicants must submit
specific information about a proposed project or activities in their application. After HUD makes
conditional selections, applicants must then submit additional information. Funds made available
under this program are awarded competitively on an annual basis, through a selection process
conducted by HUD in consultation with the USDA. Grants of up to $400,000 are available. The
RHED program office may be contacted at:

Office of Rural Housing and Economic Development
Office of Community Planning and Development (CPD)
U. S. Department of Housing and Urban Development
451 7th Street, SW, Room 7137

Washington, DC 20410

(202) 708-2290 (phone)
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Additional information is available online at:

http://www.hud.gov/offices/cpd/economicdevelopment/programs/rhed/

Community Development Block Grants: State administered Community Development Block
Grants (CDBG) are federal funds from the U.S. Department of Housing and Urban Development
which are administered by the state through the local county to the local community. They are
available to non-entitlement areas to fund public improvement projects. Non-entitlement areas
are cities with populations of less than 50,000, and counties with populations of less than
200,000. There are two CDBG programs.

The first program is for Planning and Technical Assistance grants. These grants may be used for
planning and evaluation studies related to any CDBG-eligible activity, including housing studies,
public works, community facilities and economic development activities that meet CDBG
national objectives and provide principal benefit to low-income persons. There are two sources
of Planning and Technical Assistance funds: a General Allocation and an Economic
Development Allocation. The General Allocation fund focuses on housing, public works, and
community facilities. The Economic Development Allocation focuses on job creation and
retention through business expansion and retention projects. The Planning and Technical
Assistance grants provide up to $70,000 per year per jurisdiction, with no more than $35,000
allowed under the General Allocation and a maximum of $35,000 under the Economic
Development Allocation. The projects funded must principally benefit a targeted income group,
which is based on the most recent U.S. Census data.

The second program is for General Allocation grants. The primary goal of this program is to
develop viable communities by providing decent housing and a suitable living environment, and
by expanding economic opportunities, principally for persons of low- and moderate-income. The
purpose of the program is to fund housing activities, public works, community facilities, and
public service projects. Eligible activities include the costs of acquisition, construction, or
installation of the public works project and site or other improvements. Grant applications are
evaluated based on seven categories as follows:

. Poverty Index (100 points) — Percentage of population with incomes below the
poverty level,

. Target Income Group (300 points) — Project beneficiaries who earn 80 percent or
less of the county’s median income;

. Need for Activity (200 points) — Documented need for the proposed project;

. Prior Performance Operating CDBG Grants (150 points) — Performance

administering past CDBG Grants; criteria include timeliness of expenditures,
reporting, closeout submittals, resolving outstanding audit issues, and the amount
of income in hand;

o Capacity (150 points) — Ability to administer the proposed activities, based on
experience on past grants and readiness to proceed,;

. Leverage (50 points) — Documented commitments of additional (non-federal or
state) funding;

. State Objectives (50 points) — Additional credit for grants addressing one or more

state objectives.
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Grants of up to $500,000 are available for eligible projects. State CDBG money is frequently
combined with funding from other federal programs to finance the construction of public
facilities and other improvement projects. Funds obtained through this program are usually
distributed and paid back on the basis of an assessment. The Program’s California State office
may be contacted at:

State of California

Division of Community Affairs
2710 Gateway Oaks Drive
North Building - Suite 190
Sacramento, CA 95833

(916) 263-0485 (phone)

(916) 263-0489 (fax)

Additional information may be obtained online at: http://www.hcd.ca.gov/ca/

Clean Water State Revolving Fund Loans: Since 1987, the State Water Resources Control
Board (SWRCB) has administered a revolving loan fund authorized by the Clean Water Act of
1987. Low interest loans are available to municipalities, nonprofit organizations and private
parties through the Clean Water State Revolving Fund (SRF) Loan Program. Loans may be used
to help pay for projects that address water quality problems associated with public and private
non-point source discharges, stormwater treatment and water reclamation, and estuary
enhancement. Some examples include construction of demonstration projects, retention/detention
basins, wet ponds, infiltration strips, grassy swales or any other structures intended to remove
pollutants originating from non-point sources. The SRF Loan Program is administered by the
SWRCB, Division of Clean Water Programs. To be eligible for a loan or grant, the applicant
must be a public agency and must be recommended for placement on the statewide priority list
by the Department of Health Services or the local Regional Water Quality Control Board. The
SRF will fund up to 97 ¥ percent of eligible costs with a maximum loan amount of $50 million
per agency per year, a 20-year payback period, and an interest rate of one-half the interest rate
paid on the sale of the State’s latest general obligation bonds. An agency can get a zero percent
interest rate loan if the agency will supply funds equal to 16.7 percent of the eligible costs. The
program is capitalized by grants from the U.S. Environmental Protection Agency (USEPA), and
requires a 20 percent state match. The SRF Loan Program state and regional offices may be
contacted at:

State Water Resources Control Board State Water Resources Control Board
Division of Financial Assistance North Coast Region (1)

1001 | Street, 15" Floor or 5550 Skylane Blvd., Suite A
Sacramento, CA 95814 Santa Rosa, CA 95403

(916) 323-4201 (707) 576-2220 (phone)

(707) 523-0135 (fax)
Additional information may be obtained online at: http://www.swrcb.ca.gov/funding/index.html

The Non-Point Source Implementation Grant Program: The 319 Program, also known as the
Clean Water Act Section 319(h) Non-Point Source Implementation Grant Program, is an
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annually federally funded program administered by the SWRCB with the goals of reducing,
eliminating, or preventing water pollution resulting from polluted runoff (i.e., non-point sources
[NPS]) and to enhance water quality in impaired waters. The Eel River is listed as an impaired
water body in the State of California, as required by Section 303(d) of the Clean Water Act. This
list describes water bodies that do not fully support all beneficial uses or are not meeting water
quality objectives, and describes the pollutants for each water body that limit its use or prevent
attainment of its water quality objectives. The Eel River watershed was listed due to water
quality problems related to sedimentation. Sedimentation was determined to be impacting the
cold water fishery, a beneficial use of the Eel River watershed, including the migration,
spawning, reproduction, and early development of cold water fish such as Coho salmon and
steelhead trout. Cold freshwater and estuarine habitats are also designated uses of the Eel River
watershed. Projects that show the potential to reduce non-point sediment loading to the Eel River
may be funded under this program. Approximately $5 to $6 million may be available for NPS
implementation projects in California for each state fiscal year, and the amount is dependent on
the funds available from USEPA. Nonprofit organizations, local government agencies including
special districts (e.g., resource conservation districts or water districts), Indian Tribes, and
educational institutions are eligible to receive 319 implementation funds. The California State
319 Grant Program office may be contacted at:

Lauma Jurkevics, Chief

Regional Programs Unit

State Water Resources Control Board (SWRCB)
Division of Financial Assistance, SWRCB

1001 I Street, 15" Floor, Sacramento, CA 95814
(916) 341-5498

Additional information may be obtained online at: http://www.swrcb.ca.gov/funding/index.html

Urban Streams Restoration Program: The California Department of Water Resources (DWR)
Urban Streams Restoration Program assists communities in reducing damages from stream bank
and watershed instability and floods while restoring the environmental and aesthetic values of
streams, and to encourage stewardship and maintenance of streams by the community.
Assistance is in the form of grants The Program will be making available $4.575 million in
Proposition 40 funding for stream restoration projects for the fiscal year 2004-2005 funding
cycle. The Urban Streams Restoration Program office may be contacted at:

Margie Graham Sara Denzler

North District Program Coordinator

2440 Main Street or P.O. Box 942836

Red Bluff, CA 96080 Sacramento, CA 94236-0001
(530) 529-7330 (phone) (916) 651-9625 (phone)

Additional information may be obtained online at:

http://www.watershedrestoration.water.ca.gov/urbanstreams/

California Coastal Conservancy Programs: The California Coastal Conservancy, established in
1976, is a state agency that uses entrepreneurial techniques to purchase, protect, restore, and
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enhance coastal resources, and to provide access to the shore. The Coastal Conservancy’s Urban
Waterfronts Program may be potential sources of grant funding for storm drainage projects in
areas within the coastal zone near Fortuna. The Coastal Zone boundary parallels U.S. Highway
101 to the west at the north edge of the City limits. It runs south and parallels the eastern edge of
the Eel River along the levee, coming back to U.S. Highway 101 at the Kenmar Road exit. The
urban waterfront program provides capital funds and technical assistance to protect, restore and
expand coastal-dependent recreational, commercial and industrial facilities and to expand
opportunities for public access and use of urban waterfronts in conjunction with new
development, including the provision of technical assistance to landowners and local
governments and through land acquisition and the construction and restoration of facilities. The
Coastal Conservancy may be contacted at:

California Coastal Conservancy
1330 Broadway, 11th Floor
Oakland, CA 94612

(510) 286-1015 (Phone)

(510) 286-0470 (Fax)

Additional information may be obtained online at: http://www.coastalconservancy.ca.gov/

Future State Loan and Grant Funding: Funding for existing and future State loan and grant
programs may become available through the voter passed Proposition 40, the Clean Water, Clean
Air, Safe Neighborhood Parks and Coastal Protection Act of 2002, and/or Proposition 50, the
Water Security, Clean Drinking Water, Coastal and Beach Protection Act of 2002. Proposition
40 allows the State to borrow two billion six hundred million dollars ($2,600,000,000) through
the sale of general obligation bonds for development, restoration, and acquisition of state and
local parks, recreation areas and historical resources, and for land, air, and water conservation
programs. Proposition 50 allows the State to borrow three billion four hundred forty million
dollars ($3,440,000,000) through the sale of general obligation bonds for a variety of water
projects including coastal protection, the CALFED Bay-Delta Program, integrated regional water
management, safe drinking water, and water quality. The grant programs to disburse these funds
have not yet been finalized. Proposals are expected out in the summer/fall of 2004 or later.

6.3  Other Financing Options

The following section describes other funding options available to the City which may be used to
finance storm drainage projects. Some of these options include the formation of assessment
districts, sales taxes, a general obligation bond, and drainage fees.

Formation of a Flood Control Benefit Assessment District: An assessment district is an area
within a public agency’s corporate boundaries containing parcels that will receive a special
benefit from the construction of stormwater facilities. It does not have to incorporate the entire
study area. Any property owner can petition for an assessment district. Assessment districts may
be created by either a 50 percent majority voter approval among the owners of the property that
would be benefited, weighted based on assessment, or by a unilateral action of the governing
body. The sale of bonds secured by special assessment liens would be required unless all
property owners elect to pay their assessments in cash. In recent years some storm assessments
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have been successfully passed by voter approval, however the yes vote was influence by a
decrease in flood insurance fees paid by homeowners.

Proposition 218 Stormwater Property Fee, Special Tax, or Assessment: In November 1996
California voters passed Proposition 218 “The Right To Vote on Taxes Act”. The intent of
Proposition 218 is to ensure that all taxes and most charges on property owners are subject to
voter approval. Proposition 218 restricts local governments' ability to impose assessments and
property-related fees, and requires elections to approve many local government revenue raising
methods. Under Proposition 218 the adoption of a property related fee requires a public hearing
and voter approval, and is required to reflect the cost of service. This significantly impacted the
ability of public agencies to levy charges for storm or floodwater management purposes. In order
to impose a stormwater property fee under Proposition 218 an agency would hold a hearing 45
days after the mailing of notification of the establishment of the fee. If a majority of affected
property owners submitted written protests to the proposed fee, it would be rejected. If a majority
did not protest, then the agency would hold an election on the imposition of the fee to be decided
by a majority of property owners or two-thirds of the electorate. A stormwater special tax or fee
would require a two-thirds vote of the electorate and a stormwater assessment would require a
two-thirds vote of electorate or majority of property owners by weight of assessment.

Sales Tax Funding: Funding by a sales tax is another voted option. In 1998 Napa County
passed a one-half of one percent transaction and use tax titled the “Flood Protection Sales Tax.”
The County established a Flood Protection and Watershed Improvement Expenditure Plan
describing the types of projects that qualify for funding with the proceeds of the Flood Protection
Sales Tax. Authorization of a sales tax surcharge requires a two-thirds voter approval.

Creation of a Flood Control Funding Charge that Builds in Beneficiaries: This option would
be a voted charge or assessment which creates consensus for a positive vote by building a block
of beneficiaries over whom costs can be levied and/or support can be gained including:
environmental concerns, habitat restoration, recreation facilities, streets, storm drains, and bike
paths. The agency of a flood control district must first prepare a report containing a description
and the amount of assessment of each effected parcel. Next, a public hearing is set to receive
public comment, and any changes or modifications to the assessments are made and confirmed
by resolution. A 50 percent majority voter approval is required before the district is authorized to
levy these assessments. This approval may be secured by a district-wide election or by a special
ballot mailed to each property owner or registered voter of the district or zone. This effort would
require a complex, coordinated effort to build consensus between different advocacy groups on
the elements of such a plan. This is not so much a solution in itself, but rather an option for
helping to implement the options discussed above.

General Obligation (GO) Bond: A 20 or 30 year GO bond could be voted to pay for some or all
of the capital improvements recommended in this Storm Drainage Master Plan. This would
require a two-thirds vote of the public. A GO bond could only be used to fund capital costs. Only
projects whose lives are greater than the tem of the financing can be funded using bonds. Any
voted option would require substantial lead-time in order to mount a successful public education
campaign in order to secure support.
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Developer Financed Projects: Another method of financing new storm drainage projects is to
hold the developer of a new subdivision responsible for storm drainage facility costs both on and
off site. This option may include the requirement to connect to the nearest existing stormwater
facility that is adequately sized to handle the increased flow. It may also require that off-site
stormwater facilities be upsized for a distance downstream, depending on downstream
development potential.

If additional upsizing is required above the sizing for the new development due to potential
downstream development it may be appropriate to consider constructing a larger system. The
added cost may be borne by the developer who can establish an agreement to be reimbursed as
other developments connect to the system. Another option is for a public agency to advance the
additional costs of upsizing drainage systems for potential future growth, and then collecting
reimbursements in the form of drainage development fees as development occurs.

As the City continues to develop, it is recommended that the Community Development
Department require planners, developers and owners to incorporate onsite and regional
stormwater detention and/or retention into their development plans. Detention differs from
retention in that retention involves capturing runoff without release, and detention involves
temporary storage and release. Such facilities will help in reducing the amount of runoff that
enters the existing storm drainage system, and may help postpone or eliminate the need for some
of the storm drainage projects proposed in this report. An additional recommendation is that the
Community Development Department requires that new development not increase the existing
estimated 25-year peak runoff volume from a site. Any increase in runoff beyond the peak 25-
year event resulting from new development should be retained or detained on site at the expense
of the developer/owner.

Drainage Maintenance Fee: Under Chapter 13.08 of the Fortuna Municipal Code, The City
Council from time to time shall, by resolution, adopt a schedule of service charges and fees
which will enable the City to operate and maintain the stormwater drainage system. These
charges shall be levied against the owner or tenant of any developed parcel of property that
discharges stormwater runoff into the city’s drainage system. The ability of the City to adopt
such drainage service charges were set fourth in Ordinance 93-583, and approved by the City
Council of Fortuna in 1993. This ordinance also created a stormwater drainage enterprise and
utility to administer the City’s stormwater drainage facilities, and a stormwater drainage fund to
provide funding for stormwater drainage maintenance. The purpose of the enterprise and utility
is to collect and manage stormwater maintenance fees from property owners. The stormwater
drainage fund is a separate account where the fees are deposited for use in future storm drainage
projects and maintenance. The ordinance describes the classification of users, type of service
charge, relief from unjust rates, billing, collection, prohibitions and permit requirements.
Currently, the City charges customers a $0.55 per month storm drainage maintenance fee. This
fee was established at the time City Ordinance 93-583 was adopted. Section 13.80.020 of the
Fortuna Municipal Code states, “The council reserves the right and power to from time to time
by resolution adopt rules and regulations for the operation and maintenance of the stormwater
drainage facilities of the city, and may likewise by resolution establish and modify the rates,
charges, and penalties of the utility. (Ord. 93-583).” However, because the City Charter and City
Code do not provide a formula or method of calculating increases, any increase to this fee may
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be subject to the requirements of Proposition 218. The City attorney should be consulted in
matters of drainage maintenance fee increases.

Drainage Development Fee: The City of Fortuna assesses a storm drainage development fee for
each parcel of new land within the City limits, as well as a fee based on square footage of
impervious developed area. At the time of subdivision, each new parcel is assessed a fee of $600.
When the parcel is developed, a fee of $0.32 per square foot of impervious surface area is then
assessed. If the development fee is less than the parcel fee, then the difference is refunded. The
fee is never greater than $600.
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Example Rational Method Calculations
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Rational Method for Calculating Stormwater Runoff

The following pages summarize the Rational Method for calculating stormwater runoff used in
the hydrology analysis of this report. The summary includes step-by-step instructions for
computing runoff using area, flow type (overland or pipe flow), time of concentration,
precipitation intensity, and the runoff coefficient “C”. An example calculation for a simple
fictional drainage area is provided on the last page.

Step 1: Within the drainage basin, determine the area, A (in acres), associated with each land
use for each sub-basin (i.e. point of concentration). Calculate the composite runoff coefficient,
Ceomposite, for the entire basin. Enter the total sub-basin area in Column 12, and enter the
composite runoff coefficient in Column 2. Use the equation below to calculate the composite
runoff coefficient:

C =
“composife ;5

where: 1= Sub-basin
C; = Runoff Coefficient “C” for Sub-basin i
A; = Area of Sub-basin i
n = Total Number of Sub-basins.

Step 2: Calculate the cumulative upstream area for each sub-basin (point of concentration), and
enter the value in Column 13. The cumulative area is equal to the area of the sub-basin plus the
total upstream area contributing to runoff seen at that point of concentration.

Step 3: Determine the runoff travel distance (longest travel distance for runoff) and elevation
change (change in elevation over the travel distance) for each sub-basin. Enter the elevation
change for each sub-basin in Column 3, and enter the travel distance for each sub-basin in
Column 4. :

Step 4: Calculate travel slope. If flow is overland flow (only at the upper most sub-basin(s)),
then the slope is equal to the elevation change divided by the travel distance. If flow is in a pipe,
enter the slope of the pipe. Enter the value of the slope in Column 5.

Step 5: Calculate the estimated flow rate. Assume 1.0 cubic foot per second (cfs) of flow for
every acre of contributing area. The estimated flow rate should equal the cumulative upstream
area for each sub-basin (Column 13). This value is used to determine a “ball park” estimate of
the flow. This estimate should be somewhere between the 10-year and 100-year flow, plus or
minus 5 cfs. Enter the estimated flow rate in Column 6. The estimated flow rate 1s used to
calculate the overland flow velocity (Step 6).

Step 6: FEnter the Manning’s “n” roughness coefficient corresponding to the pipe material
upstream of and including each point of concentration in Column 7 (if applicable). Refer to
“notes” column for pipe material.
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Step 7: Calculate the hydraulic radius of the pipe, R, if applicable using the following equation,
and enter the value in Column 8:

R = D/4 = Hydraulic Radius of Pipe (ft)
D = Pipe Diameter (ft)

Refer to the “notes” column for pipe sizes.
Step 8: Calculate the flow velocity, and enter the value in Column 9. If flow is overland, use the

following equation:

V — 546 i S(}AS() . Q0.3287
where: V = Velocity (ft/sec)
S = Slope (ft/ft)
Q = Estimated Flow Rate (cfs)

If flow is within a pipe, use Manning’s equation with appropriate roughness coefficient:

V — 1.4‘9 ARz‘Ia ‘Sllz
n
where: n = Manning’s Roughness Coefficient (unitless)

Step 9: Calculate the travel time in minutes (time of concentration for each sub-basin), and enter
the value in Column 10. The travel time is equal to the runoff travel distance (Column 4) divided
by the flow velocity (Column 9), with the appropriate unit change. Add 10 minutes to the travel
time for the upstream most area for conservativeness and to ensure that the time of concentration
18 at least 10 minutes. :

Step 10: Calculate the total travel time, and enter the value in Column 11. The total travel time
is a cumulative time of concentration. It is determined by adding the time required for water to
travel from the upstream point of concentration to the downstream point of concentration to the
previous inlet time, similar to the cumulative upstream area (Step 2). The highest inlet time is
always carried through to the next downstream area. This cumulative inlet time i1s the time of
concentration for the entire upstream area contributing to the flow at that point of concentration.

Step 11: Enter values for the coefficient K in Column 14. The coefficient, K, is a factor used to

maintain unit consistency, and is equal to 1.0 ft*/s per acre-in/hr for U.S. Standard Units. For S.L.
units, K equals 0.00278 m’/s per hectare-mm/hr.

04-1054-02010 . ' August 2005



2005 Storm Drainage Master Plan

Step 12: Calculate the values of KAC, and enter them in Column 15. That is, the coefficient K
(Column 14) multiplied by the area A (Column 12) multiplied by the composite runoff
coefficient (Column 2).

Step 13: Calculate the cumulative values of ZKAC, and enter them in Column 16. For each sub-
basin, the value of ZKAC is equal to the value of ZKAC for the upstream sub-basin plus the
value of KAC for the current sub-basin. At the most upstream sub-basin, the value of ZKAC
equals KAC.

Step 14: From the Intensity-Duration-Frequency curves, determine the precipitation intensities
(in/br) for the 10-year and 100-year events corresponding to the total travel times in Column 11
(times of concentration). Enter the 10-year intensities in Column 17 and the 100-year intensities
in Column 19.

Step 15: Calculate the estimates for 10-year and 100-year runoff by multiplying the value of
ZKAC in Column 16 by the precipitation intensities in Column 17 and Column 19, respectively.
Enter the 10-vear runoff in Column 18 and the 100-year runoff in Column 20.

04-1054-02010 August 2005
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Appendix B
StormCAD & FlowMaster Hydraulic Model Results



Title:

Analysis Results
Scenario: Base

North Fortuna Drainage

Project Engineer: Matthew Kennedy

Project Date:
Comments:

04/29/05

Scenario Summary

Scenario Base
Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Alternative  Base-System Flows
Struclure Headlosses Alterr Base-Structure Hezdlosses
Boundary Conditions Aitern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Data A

lternative Base-User Data

Network inventory

Number of Pipes 10 Number of inlets g
- Circular Pipes: 10 - Grate inlsts: 0
- Box Pipes: 0 - Curb Inlets: 0
- Arch Pipes: 0 - Combination Inlets: 0
- Vartical Eliiplical Pipes: 0 - Slot Inlets: 0
- Horizontal Elliptical Pipes: 0 - Grate Infets in Ditch: 0
Number of Junctions 1 - Generic Inlets: 9
Number of Outiets 1
Circular Pipes Inventory
18 inch 577.00 ft 42 inch 712.00 ft
24 inch 2,183.00 ft 48 inch 1,235.00 ft
30 inch 780.00
Total Length 5,457.0C ft
Generic Intet Inventory
Default 100% S
Inlet elements for network with outlet: 0-1.3
Label Inlet Total  Total Total Bypass Capture HydraulicHydraulle Gravity Headloss
SystemntercepteBypassedlarget Efficiency Grade  Grade Element Method
Flow Fiow Fiow (%) Line In Line QOutHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (ft)

1.3 Generic Defauit 1 150.0 a.0 0.0 N/A 100.0 4568 44.58 1.11 Standat
1.4 Generic Default 1 150.0 0.0 0.0 N/A 100.0 51.168 50.05 1.11 Standa:
1.5 Generic Default 1 140.0 0.0 0.0 N/A 100.0 51.74 50.78 0.96 Standar
1.6 Generic Default 1 130.0 0.0 0.0 N/A 100.0 5443 53.60 0.83 Standa!
1.7 Generic Default 1 120.0 0.0 0.0 N/A 1000 64.85 8364 1.21 Standa

Junction elements for network with outlet: 0-1.3

Label  HydraulicHydrautic GravityHeadloss System SystemSystem System Sysiem System

Grade Grade Element Method AdditicnalKnown Rational intensityFlow Time CA

J-1

Line In Line OutHeadloss Flow Flow Flow  (infhry  (min) (acres)
(ft) {ft) (ft) (cfs) (cfs)  (cfs)
58.34 57.13  1.21 Standat 0.0 120.0 0.0 0.00 0.64 0.00

Title: North Fortuna Drainage
J\..A041058402\dwg\stormoad\north_fortuna_2.stm Winzler & Kelly
05/16/05 10:12:04 AM  © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy

+1-203-755-16686

StormCAD v5.5 [5.5006]
Page 1 of 2



Worksheet for 24'x13' RCB Capacity Analysis

Project Description. * DU
Flow Element; Rectangular Channel

Friction Method: Manning Formuia
Solve For: Discharge

inpit Dafa _
Roughness Coefficient:

0.013

Channel Slope: 0.00500
Normal Depth: 12.00
Bottom Width: 24.00
Resu'!ts'

Discharge: ‘ 7685.94
Flow Area: 288.00
Wetted Perimeter: 48.00
Top Width: 24.00
Critical Depth: 14.72 .
Critical Slope: 0.00292
Velocity: 26.69
Veioclty Head: 11.07
Specific Energy, 23.07
Froude Numbe:: 1.36
Fiow Type: Supercritical
GVF Input Data

Dowrstream Dapth: 0.00
Length: 0.00
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00
Profile Description:

Profile Headloss: 0.00
Downstream Velocity: infinity
Upstream Veleocity: Infinity
Normal Depth: 12.00
Critical Depth: 14.72
Channel Slope: 0.00500

Critical Slope; 0.00292

ft*/s

ft/ft

ft/s

ft

fi/ft
it



Title:

Analysis Results
Scenario: Improvements

Springvilie, Shamrock to Redwood Way

Project Engineer: Matthew Kennedy

Project Date: 05/02/05

Comments:

City Project No. 8703

Scenaric Summary

Scenario

Improvements

Physical Properties Alternal Physical Properties-Improvements

Catchments Alternative
System Flows Alternative

Catchments-Improvements
System Flows-Improvements

Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints

Capital Cost Alternative
User Data Alternative

Base-Czapital Cost
Base-User Data

Netwark inventory

Number of Pipes 4 Number of Inlets 4

- Circular Pipes: 4 - Grate inlets; 0

- Box Pipes: 0 - Curb Inlets: 0

- Arch Pipes: 0 - Combination Inlets: 0

- Vertical Ellintical Pipes: 0 - Slot inlets: 0

- Forizontal Eliizlical Plpes: 0 - Grate inlets in Ditch: 0

Number of Junctions 0 - Generic Inlets: 4

Number of Outlets 1

Circular Pipes Inventory

18 inch 329.00 fi 35 inch 1,845.00 ft

Total Length

2,274.00 ft

Generic Inlet Inventory

Default 100%

Outlet: 4.11.2

Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade EismentAdditionalKnownRational intensityFlow Time CA
Line In Line OutHeadloss Flow Flow Flow  (in/hr) {min) (acres)
{ft) () (ft) (cfs) (cfs)  (cfs)
4.11.2 70.75 70.75 0.00 0.00 15.00 0.00 0.00 1.87 0.00
Inlet elements for network with outlet: 4.11.2
Label Infet Total Total Total Bypass Capture HydraulicHydraulic Gravity Headloss
SystemintercepteBypassedliarge! Efficiency Grade Grade Element Method
Flow Flow Flow (%) Line in Line OutHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (ft)
4.11.3 Generic Default 115.00 0.00 0.00 N/A 100.0 76.68 74.60 2.06 Standa
4.11.4 Generic Default 1 80.00 0.00 0.00 N/A 100.0 99.50 98.18 1.31 Standal
4.11.5 Generic Default 176.00 0.00 0.00 N/A 100.0 11471 113.73 0.98 Standal

. Title: Springvilte, Shamrock to Redwood Way

i\..\04105402\dwg\stormcad\strongs_creek_2.stm
05/10/05 04:48:51 PM  © Haestad Methods, Inc.

Winzler & Kelly
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy
StormCAD v5.5 [5.50086]

+1-203-755-1666 Page 1 of 2



Analysis Results
Scenario: Improvements

Pipe elements for network with outiet: 4.11.2

Section Section Length NumbetConstructedEnergy Total AverageUpstreaiBownstrearydraulicHydraulic

Labet
Shape Size (ft) of Slope = Slope SystemVelocity Invert Invert  Grade Grade
Sections  (ft/t) (ft/ft)  Flow  (ft/s) Elevation Elevation Line In Line Out
(cfs) (ft) (fty (ft) (ft)
P-1 Circular 36 inct 720.00 1 0.021750 021613 76.00 16.38 111.00 85.34 113.73 ©98.34
p-2 Circular 36 inct ,157.00 1 0.020519 020473 90.00 16.48 95.34 71.80 98.19 74.80
P-4 Circular 38 inct 68.00 1 0.012500 101312 15.00 16.27 71.60 70.75 80.62 73.69

Title: Springville, Shamrock to Redwood Way

j\L\04105402\dwg\stormcadistrongs_creek_2.stm Winzler & Kelly

05/10/05 04:48:51 PM  © Haestad Methods, inc.

37 Brockside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Matihew Kennedy

StormCAD v5.5 [5,5006]
Page 2 of 2
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- Analysis Results
Scenario: Improvements

Title: Springville, Shamrock to Redwood Way
Project Engineer: Matthew Kennedy

Project Date: 05/02/05

Commenis: City Project No. 8703

cenario Summary

Scenario Improvements
Physical Properties Alternat Physical Properties-improvements
Catchments Alternative Catchments-improvements

System Flows Alternative  System Flows-improvements
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base~Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Data Altemative Base-User Data

Network Inventory

Number of Pipes 4 Number of Inlets 4
- Ciroular Pipes: 4 - Grate [nlets: Q
- Box Pipes: 0 - Curb Intets: 0
- Arch Pipes: 0 - Combinafion Inlets: 0
- Veriica! Efliptical Pipes: 0 - Siot inlets: 0
- Horizontal Effiptical Pipes: 0 - Grate Injets in Ditch: 0
Number of Junctaons 0 - Generic inlets: 4
Number of Outlets 1

Circular Pipes inventory

18 inch 328,00 1t 36 inch 1,845.00 ft
Totai Length 2,274.00 ft

Generic Inlet Inventory

Default 100% 4

Outlet: 4.11.2

Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditicnalkKnown Rational intensityFiow Time CA
Line tn Line OutHeadloss Flow Flow Flow  (In/hr)  (min) (acres)
(Y (1) (ft) (cfs) (cfs) (cfs)

4.11.2 7075 7075 0.00 0.00 15.00 0.00 0.00 1.7 0.00

Inlet elements for network with outlet: 4,11.2

Label Inlet Total  Total Total Bypass Capture HydraulicHydraulic Gravity Headloss
SysteminterceptedBypassedrarget Efficiency Grade Grade Element Method
Flow Flow Flow (%) Line in Line QuiHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (ft)
4.11.2.1 Ganeric Default 138,00 0.00 0.00 N/A 100.0 80.58 77.00 3.58 Standat
4.11.3 Generic Default 1 15.00 0.00 0.00 N/A 100.0 768.68 74.60 2.06 Standa:
Title: Springville, Shamrock to Redwood Way Project Engineer: Matthaw Kennedy
P\..\04105402\dwg\stormead\strongs_creek_2.stm Winzler & Kelly StormCAD v5.5 [5.5006]

05/10/05 04:54:55 PM  © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2



Analysis Results
Scenario: Improvements

Pipe elements for network with outlet: 4.11.2

Label  Section SectionLength NumbeiConstructedEnergy Total AverageUpstreaiBownstrearhlydraulicHydraulic
Shape Size  (ft) of Slope Slepe SystemVelocity Invert Invert Grade Grade
Sections  (ft/ft) (f/fty  Flow  (fYs) Elevation Elevation Line In Line Out
(cfs) (ft) (fty (it) (ft)

P-3 Circular 18 incti28.00 1 0.010334 446080 38.00 21.50 75.00 71.80 221,36 74.80
Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
j:\..\04105402\dwg\stormcadistrongs_creek_2.stm Winzier & Kelly StormCAD v5.5 [5.5006]

05/10/05 04:54:55 PM  ®© Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page20f2
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Worksheet for Trapezoidal Channel - Node 6.1.1

Project Des:
Flow Element;
Friction Method:

Solve For:

fnp

Channel Slope:
Normal Depth:
Left Side Slope:
Right Side Siope:
Bottom Width:

_R_ésuf{s
Discharge:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Criticat Slope:
Velocity:
Velccity Head:
Specific Energy:
Froude Number:

Flow Type:

GVF Input Data
Downsiream Deptn:
Length:

Number Of Steps:

GVF Output Data
Upstream Depth:
Profile Description:

Headlcss:

Downstream Velocity:

Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Slope:

éoughness Coefﬁcient{

Tr‘apez'o‘idél Channé% a
Manning Formula

Discharge

0.030
0.00630
2.00
2.00
2.00
3.00

61.15
14.00
11.94
11.00
1.85
0.01418
4.37
0.30
2.30
0.68

Subcritical

0.00
0.60

0.00

0.00
Infinity
Infinity
2.00
1.85
0.00630

f/ft

ft

ft/ft (H:V)
/7 (H:V)
ft

ft3/s
ft2

=



Worksheet for Trapezoidal Channel - Node 6.1.1

Critical Slope: 0.01418 ft/ft



Worksheet for Node 6.1.2 - 48" RCP Culvert

Flow Element; Circular Pipe

Friction Method: Manning Formula
Solve For: Discharge

InputData L

Roughness Coefficient: 0,013

Channet Slope: 0.02400 ft/ft
Normal Depth: : 4.00 ft
Diameter: 4.00

‘iéést..!!‘r_s _

Discharge: 222.52 ft’fs
Flow Area: 12.57 ft*
Wetted Perimeter: 12.57 ft
Top Width: 0.00 ft
Critical Depth: 3.90 ft
Percent Fuli; 100.0 %
Critical Slope: 0.02127 fift
Velocity: 17.7% fi/s
Velocity Head: 4.87 ft
Speclfic Energy: 8.87 ft
Froude Number: 0.00

Maximum Discharge: 239.37 */s
Discharge Full: 222.52 ftls
Slope Full: 0.02400 fi/ft
Fiow Type: SubCritical

GVF Input Data ‘

Downsfream Depth: G.00 ft
Length: 0.00 #
Number Of Staps’ G ’

GVF Outpit Data. - : ot i SPRNLRE
Upstream Depth: 000 ft
Profile Description:

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 1.060 %

Downstream Velocity: Infinity ft/s



Worksheet for Node 6.1.2 - 48" RCP Culvert

Upstream Velocity: Infinity fi/s
Normal Depth: 4.00 ft
Critical Depth; 3.80 . ff
Channel Slope: 0.02400 i/t

Critical Slope: 0.02127 ft/it



Worksheet for Node 6.2 - 10'x5"' RCB

Flow Element: Rectangular Channel

Friction Method: Manning Formula
Scive For: Discharge
Inplit Date *+ e i
Rou‘_c‘;.%més‘“s'céleﬁ‘iciver;t: o ‘ 0015 )
Channef Slope: 0.01000 /it
Normal Depth: 4.50 ft

| Boftom Width: 10.00 ft
'Re's_u'its_} )
Discharge: 792.06 ' ft*/s
Flow Area: 45.00 ft?
Wetted Perimeter: ) 19.00 ft
Top Width: 10.00 : ft
Criticat Depih: 5.80 i
Critical Slope: 0.G6508 ft/ft
Velocity: 17.80 ftis
Velocity Head: 4.81 . ft
Specific Energy: 9.31 ft
Froude Number: 1.46
Fiow Type: Supercritical

GVF input Data

Downstream Depth: 0.00
Length: 0.00 it
Number Of Steps: 0

GVF Output Data

Upstream Depth: 0.00 ft
Profile Description:

Profile Headloss: 0.00 it
Downstream Velocity: Infinity ft/s
Upstream Velocity: Infinity ft/s
Normal Depth: 4.50 ft
Critical Depth: 5.80 ft
Channel Slope: 0.01000 ft/ft

Critical Slope: 0.00508% fi/ft



Worksheet for Node 6.3 - 72" CSP

Flow Element: Circular Pipe
Friction Method: Manning Formula
Soive For: : Discharge

Roughness Coefficient: 0.024

Channel Slope: 0.01500 ft/ft
Normal Depth: 8.00 ft
Diameter. 8.00 ft
i?esults' v . . )

Discharge: 280,94 o 3/
Fiow Atea: 28.27 ft?
Wetted Perimeter: 18.85

Top Width: 0.00

Critical Depth: 4.59 ”
Percent Full; 10C.0 %
Critical Stope: 0.01726 ftift
Velocity: 9.94 ft/s
Veiocity Head: 1.53 ]
Specific Energy: 7.53 f
Froude Number: 0.06

Maximum Discharge: 302.21 ftils
Discharge Fulk 280.94 fYs
Siope Full: 0.01500 frit
Flow Type: SubCriticat

GVF Input Data

Ddesfream Depth: 0.00 f
Length: 0.00 ft
Nurmber Of Steps: 0

GVF Olitpt Data . ) o O
Uj:astream “D‘ebtvh: 0.00 - . ft
Profile Description:

Profile Headloss: 0.00 ft
Average £nd Depth Over Rise: 0.00 %
Normal Depth Over Rise: 1.00 %

Downstream Velocity: infinity ft/s



Worksheet for Node 6.3 - 72" csp
‘Upstream Velocity:

Normal Depth:
Critical Depth:
Channel Slope:
Critical Slope:

Infinity
8,00
4,59
0.01500
0.01726



Worksheet for Node 6.3.1 - 30" RCP

Poeapentpin.

Fiow Elernent;
Friction Method:
Solve For:

fﬂp Data ] .
Roughness Coefficient;

Channe! Stope:
Normal Depth:
Diameten:

Rééﬁ)fs n
Dischargé:

Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Percent Full:
Critical Slope:
Velocity:

Velocity Mead:
Specific Energy:
Froude Number:
Maximum Discharge:
Discharge Full:
Slope Full;

Fiow Type:

GVF Input Data
Downst"ream Depth:
Length:

Number Of Steps:

GVF Output Data -

Unlstream DeptH:

Profile Description:

Profile Headloss:

Averags End Depth Over Rise:
Normal Depth Over Rise:
Downstream Velocity:

Circular Pipe

0013

Manning Formula

Discharge

0.31100
2.50
2.50

22873
4.91
7.85
0.00
2.50
100.0
0.36717
46.60
33.74
36.24
0.00
246.05
228.73
0.31100
SubCritical

0.00

0.00
0.00
1.00
{nfinity

fuft

ft3/s
ﬁ2

%
fi/ft
ft/s
ft
ft

fti/s
ft*/s
ft/ft

%
%
ft/s



Worksheet for Node 6.3.1 - 30" RCP

Upstream Velocity: Infinity s
Normal Depth: 2.50 ft
Critical Depth: 2.50 ft
Channel Slope: 0.31100 fi/ft

Critical Slope; 0.30717 ft/it



Worksheet for Node 6.3.2 - 30" RCP

Flow Elemant:
Friction Method:

Solve For

i\R‘o.L.Jghlness Co.efﬁc‘iéﬁt”t.'
Channe! Slope:
Normal Depth:

Diameter:

Results
Discharge:

Fiow Area:
Wetted Perimeter;
Top Width:
Critical Depth;
Percent Full
Critical Slope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Maximum Discharge:
Discharge Fulh
Slope Full:

Flow Type:

GVF Inpuf Data
Downstream Depth:
Length:

Number Of Steps:

GVF Olitput Data
Upstream Depth:
Profile Description:
Profile Headloss:

Average End Depth Over Riss:

Normal Depth Over Rise:
Downsiream Velocity:

Circular RPipe

Manning Formula

Discharge

0.013
0.01500
2,50

2.50

5023
4.91
7.85
0.00
2,30
100.0
0.01362
10.23
1.63
413
0.00
54.04
50.23
0.01500
SubCritical

0.00
0.00

0.00

0.00
Q.00
1.00
Infinity

fi/ft

ft

fi¥/s
ftZ
ft

#

RO

kitad
ft/s

ft

s

ft*/s
fst

it

%
%
ft/s



Worksheet for Node 6.3.2 - 30" RCP

Upstream Velocity: Infinity ft/s
Normal Depth: 2.50 ft
Critical Depth: 2.30 ft
Channel Slope: 0.01500 ft/ft

Critical Slope; 0.01302 ft/ft



Worksheet for Node 6.6a

roject Descrl i
Flow Eteme:ﬁt: 'Clrcula.r Pipe
Friction Method: Manning Formuia
Solve Fer: Discharge

ghr;éss Coefficient: ' 0.012
Channel Slope: 0.02000 f/ft
Normal Depth: 2.50 ft
Diameter; 2.50 ft

ts
D hafge: 62.84 ft¥/s
Flow Aree: 4.91 : ft
Wetted Perimeter; 7.85
Top Width: 0.00 ft
Critical Depth: 2.41 i
Percent Full: 100.0 %
Critical Slope: 0.01749 ft/ft
Velocity: 12.80 ft/s
Velocity Head: 2.55 ft
Specific Energy: 5.05 ft
Froude Number: 0.00
Maximum Discharge: 67.55 ft¥/s
Discharge Fult; 62.84 ft¥/s
Slope Full: 0.02000 f/ft
Flow Type: SubCritical

l\jowh:stréé.h'z .Depth':. .
Length: 0.00 ft
Number Of Steps: 0

Upstream Depth: 000 ' B

Profile Description:

Profile Headloss: 0.00 ft
Average End Depth Ovar Rise: 0.00 %
Normal Depth Over Rise: 1.00 Y%

Downstream Velocity: Infinity ft/s



Worksheet for Node 6.6a

Upstream Velocity: Infinity
Normal Depth: 2.50
Critical Depth: 2.41
Channel Slope: 0.02000

Critical Slope: 0.01749

i/t
ft/ft



Worksheet for Node 6.6b

Circulaf Pipe

”F'Idw E”lement:
Friction Method: Manning Formuila
Solve For: Discharge

Roughne'ss Cdeﬁrcxent 0.012

Channel Slope: 0.02000 ft/ft
Norrnal Depth: 4.00 . ft
Diameter; 4.00

Res

Discharge: 220.06 B s
Flow Area: 12.57 ft2
Wetted Perimeter: 12.57 ft
Top Width: 0.00 ft
Critical Depth: 389 7 ft
Percent Futl: 100.0 %
Critical Sfope: 0.01769 ft/ft
Vetlocity: 17.51 ft/s
Velocity Head: 4.77 ft
Specific Energy: 8.77 ft
Froude Number: 0.00

Maximum Discharge: 236.72 ft¥/s
Discharge Fuil 220.08 ft3/s
Slope Full: 0.02000 ) ft/ft
Fiow Type: SubCritical

GVF Input Data v
Downstream Depth: 0.00 f
Length; 0.00 ft
Number Of Steps: 0

19)
Upstream Depth:

0.00 ft

Profile Description:

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 1.00 %

Downstream Velocity: Infinity ft/s



Worksheet for Node 6.6b

Upstream Velocity: Infinity
Normal Depth: 4.00
Critical Depth: 3.89
Channef Slope: 0.02000

Critical Slope: 0.01769

ft/s

fi/ft
fUft



Worksheet for Node 6.4.2 & 6.6 - 3'x3' RCB

Flow Element: Rectangular Channel

Friction Method: Manning Formula
Solve For: Discharge

Inplt Data . it

Roughness Coefficient: 0013

Channel Slope: 0.02000 ft/it

Norrnal Depth: 3.00 ft

Bottom Width: 3.00 ft

Rsuls - , o

DIécharge: 14548 fi¥s

Flow Araa: 8.00 ft?

Wetted Perimeter: 5.00

Top Width: 3.00

Critical Depth: 418 ft
ritical Slope: £.00902 ft/ft

Vejocity: 16.16 /s

Velocity Head: 4.08 ft

Specific Energy: 7.08 ft

Froude Number: 1.65

Flow Type: Supercritical

GVF Input Datfa

Downst'ream Depth: 0.00 ft

tength. 0.00 ft

Number Of Steps: o; .

GVF Output Data

Upstrean:w Depth: 0.00 ft

Profile Description:

Profile Headloss! 0.00 ft

Downstream Velocity: Infinity ft/s

Upstream Velocity: infinity ft/s

Normal Depth; 3.00 ft

Critical Depth; 4.18 f

Channel Slope: 0.02000 ft/ft

Critical Slope: 0.00902 fi/ft



Worksheet for Node 6.6.2.1 - 18" RCP

Project Description ¢ " i

Flow Elément:
Friction Method:

Solve For:

Roughness Coefficient: :
Channe! Slope:
Normal Depth:
Diameter:

Resits
Discharge:

Flow Area:

Wetted Perimeter:
Top Width:

Critical Depth:
Fercent Full:

Critical Stope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Maximum Discharge:
Discherge Full:
Slope Full:

Flow Type:

GVF Input Data

Dowmst“ream Depth:

Length:

Number Of Steps:

GVF Outpit Data

ii_lpslt»r.ear.r’m: .Depth:‘

Profile Description;

Profile Headloss:

Average End Depth Over Rise:
Norma! Depth Qver Rise:

Downstream Velocity:

0013

'Ci‘rcuiar P?pe

Manning Formula

Discharge

0.03810
1.50
1.50

19.96
1.77
4.71
0.00
1.47
100.0
5.03221
11.29
1.08
3.48
0.00
21.47
19.96
0.03610
SubCritical

0.00
0.00

0.00

0.00
0.00
1.00
Infinity

/s

ft3/s
3/

firft

ft

%
%



Worksheet for Node 6.6.2.1 - 18" RCP

Upstream Velocity: Infinity ft/s
Normal Depth: 1.50 it
Critical Depth: 1.47 ft
Channel Slope: 0.03610 fi/ft

Critical Slope: 0.03221 fi/ft



Worksheet for Node 6.8.2.2 - 36" N12

Project Description 1+

Circular

leow Element: ipe
Friction Method: Manning Formula
Solve For: : Discharge

1n

Lougfﬁﬁeséboeﬁicient: 0.012

Channel Slope: 0.18810 ft/ft
Norma( Depth: 3.00 ft
Diameter: 3.00 ft
Resdits . L

Discharge: 313.36 o #/s
Flow Area: 7.07 ft?
Wetted Perimeter 9.42

Top Width: 0.00 ft
Critical Depth: = 3.00 ft
Percent Full: 106.0 %
Critical Slope: 0.18503 ft/ft
Velocity: 44,33 fi/s
Velocity Head: 30.54 ft
Specific Energy: 33.54 ft
Froude Number: 0.00

Maximum Discharge: 337.09 f¥s
Discharge Full; 313.36 ft*/s
Siope Full: 0.18810 /it
Flew Type: SubCritical

GVF Input Data

Downstream Depth: 0.00 ft
Length: 8.00 ft
Number Of Steps, 0

GVF 'O:'uvtput-Da't_a-v _ : e - .
Upstream Depth: © (.00 ft

Profile Description:

Profile Headloss: 0.00 #
Average End Depth Over Rise: 0.00 %
Normal Depth Over Rise: 1.00 %

Downstream Velocity: Infinity ft/s



Worksheet for Node 6.8.2.2 - 36" N12

Upstream Velocity:

Normal Depth:
Critical Depth:
Channel Siope:
Criﬁcall Slope:

Infinity
3.00
3.00
0.18810
0.18503



Worksheet for 10'x5' RCB Bridge Channel

F}oa\é.&éme;t‘:‘{ Recﬁtévngﬁlar‘ Chanﬁéi B
Friction Method: Manning Formula
Solve For; Discharge

'Rgughness C‘o‘éfficient: ' ‘ 0.043

Channel Slope: 0.00500 ft/ft
Normal Depth: 5.00 it
Botiom Width: 10.00 ft
Resils | | o -
Discharge: 74439 ' /s
Fiow Area: 50.00 ft2
Wetted Perimeter: 20.00

Top Width: 10.00

Critica! Depth: 5.56

Critical Slope: 0.00377 ft/ft
Velocity: 14.89 fi/s
Velocity Head: 3.44 ft
Specific Energy: 8.44 ft
Froude Number: 117

Fiow Type: Supercritical

GVF Inplit Data

Downstream Depih: 0.00 ft
Length: 0.00

Number Of Steps: 0

GVF Output Data

Upstrearﬁ Depth: 6.00 ft
Profiie Description:

Profile Headloss: 0.00 ft
Downstream Velocity: Infinity fi/s
Upstream Velocity: Infinity ft/s
Normat Depth: 5.00 it
Critical Depth: 5.58 ft
Channel Slope: 0.00500 ft/ft

Critical Slope: 0.00377 ft/ft



Worksheet for 3'x3' RCB Bridge Channel

bewElehwer;::»w ' ' -”Reb.t'éhéulardhiér.\nét

Friction Method: Manning Formula
Solve For; Discharge

koughness Coefficient: 0.013

Channel Slope: 0.01000 R/t
Normal Depth: 3.00 ft
Bottom Width: 3.00 ft
Resifts v _
Discharge; 102.87 ' ' fo/s
Flow Area: 9.00 ft2
Wetted Perimeter: 9.00 ft
Top Width: 3.00 .~ ft
Critical Depth: 3.32 ft
Critical Slope: 0.00783 f/f
Velocity: 11.43 fi/s
Vefocity Head: 2.03 it
Specific Energy: 5.03 ft
Froude Number: 1.16

Flow Type: Supercritical

GVF Input Data

Downstream Depth: c.00
Length: 0.00 ft
Number Of Steps: 0

GVF Outp’ut Data

Upstream Depth: 0.00 ft
Profile Description:

Profile Headloss: 0.00 ft
Downstream Velocity: Infinity ftis
Upstream Velocity: Infinity ft’s
Normal Depth: 3.00 ft
Critical Depth: 3.32 ft
Channel Slope: 0.01000 ft/ft

Critical Slope: 0.00783 ft/ft



Analysis Results
Scenario: Base

Title: Springville, Shamrock to Redwood Way
Project Engineer: Matthew Kennedy

Project Date: 05/02/05

Comments: City Project No. 8703

Scenaric Summary

Scenario Base
Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchmeants

System Flows Alternative  Base-System Flows
Structure Headlcsses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditlons
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Datz Alterpative Base-User Data

Network Inventory

Number of Pipes 8 Number of Inlets 8

- Circular Pipes: 8 - Grate Inlets: o]

- Box Pipes: 5} - Curb Inlets: 0 .
- Arch Pipes: ¢ - Combination Inlets: 0

- Vertical Elliptica! Pipes: 0 - Siot Inlets: 0

- Horizontal Eflipiical Pipes: 0 - Grzaie inlets in Diteh: 0

Nurber of Junctions 0 - Generic inlets: 8

Number of Qutlets 2

Circular Pipas inventory

18 inch 1,048.00 ft 30 inch 1,114.00 ft
24 inch 2,588.00 it 36 inch 1,442.00 it
Tetal Length 8,192.00

Generic inlet Inventory

Default 100% 8

Outlet: 6.6.1

Label  HydraulicHvdraulic Gravity System SystemSystem System System System
Graede Grade ElementAdditionalKnownRational intensityFlow Time CA
Line in Line OutHeadloss Fiow Flow Flow  (in/hr)  (min) (acres)
(f1) (ft) (ft) {cls) (cfs)  (cfs)

6.6.1 128.30 128.30 0.00 0.00 75.00 0.00 0.00 3.81 0.60

Inlet elements for network with outlet: 6.6.1

Label Inlet Totat  Total Total Bypass Capture HydraulicHydraulic Gravity Headloss
SysteminterceptedBypassedlarget Efficiency Grade Grade Element Method
Flow Flow Flow (%). Line in Line OutHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (ft)
5.6.2 Generic Default 1 75.00 0.00 0.00 N/A 100.0 150.26 148.33 0.96 Standa
6.6.4 Generic Defauit 1 71.00 0.09 0.00 N/A 100.0 156.42 155.64 0.78 Standai
68.6.5 Generlc Default 1 26.00 0.00 0.00 N/A 100.0 159.09 158.56 0.53 Standat
-9 Generic Default 1 26.00 0.00 0.00 N/A 100.0 160.00 158.32 1.68 Standai
Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
J:\...\2004\041058402\dwg\stormcad\mil{_creek_1.stm Winzler & Kelly StormCAD V5.5 [5,50086]

05/16/05 11:43:31 AM  © Haestad Methods, inc. 37 Brookslde Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 2



Analysis Results
Scenario: Base

Pipe elements for network with outlet: 6.6.1

Label Section SectionlLength NumbeConstructed Energy Total AverageUpstreaBownstraaritydraulicHydraulic
Shape Size  (ft) of Siope  Slope SystemVelocity [nveri Invert  Grade Grade

Sections  (fUft) (fuity Flow (fUs) Elevation Elevation Lire In Line Out

(cfs) ) {ft) (ft) (Ft)

P-4 Circular 24 inct'98.00 1 0.001758 013210 26.00 8.28 152.26 150,86 166.16 155.64
P-7 Circular 36 incti44.00 1 0.028432 025863 75.00 17.03 148.61 128.30 1490.33 130.09
P-9 Circular 18 inct!23.00 1 0.009238 061271 2B.00 14.71 154.32 152.26 172.22 158.56
P-10 Circular 36 Inch'98.00 1 0.005326 0113383 71.00 10.04 150.86 146.81 159.34 150.29

Title: Springville, Shamrock to Redwood Way

i\..\2004\04 1054 02\dwg\stormecad\mill_creek_1.stm Winzier & Kelly

05/16/05 11:43:31 AM @ Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 08708 USA

+1-203-755-1666

Project Engineer: Matthew Kennedy

StormCAD v5.5 [5.50068]
Page 2of 2
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Title:

Analysis Resuits
Scenario: Base

Springville, Shamrock to Redwood Way

Project Engineer: Matthew Kennedy

Project Date:
Comments:

05/02/05
City Project No. 9703

Scenario Summary

Scenatlo
Physical Pro
Catchments

Bese
periies Alternal Base-Physical Properties
Altemnative Base-Catchments

System Flows Alternative  Base-System Flows

Structure He

adlosses Alterr Base-Structure Headlosses

Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints

Cazpital Cost

Alternative Base-Capital Cost

User Data Alternative Base-User Data

Netwerk Inventory

Number of Pipes 8 Number of Inlets 8
- Circutar Pipes: 8 - Grzte Inlets: 0
- Box Pipes: 0 - Curb Infets: 7 0 '
- Arch Pipes: 0 - Combination inlets: 0
- Vertical Eliiptical Pipes: 0 - Slot inlets: 0
- Horizonta! Elliptical Pipes: 0 - Grate Inlets in Ditch: 0
Number of Junctions 0 - Generic Inlets: 8
Number of Qutiets 2
Circular Pipes Inventory
18 inch 1,048.00 ft 30 inch 1,114.00 ft
24 inch 2,588.00 ft 36 inch 1,442.00 ft
Total Length 8,182.00 ft
Generic Inlet Inveniory
Default 100% 8
Infet elements for network with outlet: 6.6.1
Label Inlet Total Tota Teiz! Bypass Capture HydraulicHydraulic Gravity Headloss
SysteminterceptedBypassediarget Efficiency Grade  Grade Element Method
Flow Flow Flow (%) Line In Line OutMeadloss
(cts) (cfs) (cfs) (ft) () (ft)
6.6.2 Generic Default 1 75.00 0.00 0.00 N/A 160.0 150.28 148.33 0.96 Standai
6.6.2.1 Generic Defzult 1 34.00 0.00 0.00 N/A 100.0 211.05 210.11 0.94 Staznda
Pipe elements for network with outlet: 6.6.1
Label Section Section Length NumbetConstructedEnergy Total AverageUpstreamownstrearydraulicHydraulic
Shape Size (ft) of Siope Slope SystemVelocity Invert invert  Grade Grade
Sections  (ft/ft) (f/fty Flow (f/s) Elevatlon Elevation Line In Line Out
(cfs) {ft) {ft) {f) (1)
P-8 Circular 24 inct ,792.00 1 0.034368 033413 34.00 14.87 208.20 146.81 210.11 150.28
Title; Springville, Shamrock to Redwood Way Praject Eng
P\..\2004\04105402\dwg\stormcad\mill _creek_1.stm Winzler & Kelly

05/16/05 11:.47:09 AM  ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1686

ineer; Matthew Kennedy
StormCAD v5.5 [5.50086)
Page 1 of 1
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Detailed Report for Pipe: P-1

Scenario Summary

Scenaric

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node 1-3.2.1 Number of Sections 1
Downstream Node 0-3.2 . Section Shape Circutar
Bend Angle 0.00 degrees Section Size 38 inch
Length 641.00 ft Material Concrete
Constructed Slope 0.006240 ft/t Mannings n 0.013
Hydraulic Summary
Total System Flow 56.00 cfs Fuli Capacity 52.69 cfs
Profile Description M2 Energy Slope 0.008323 fuft
Gravity Element Headloss 4.26 ft Velocity In 8.40 ft/s
Average Velocity 8.40 fus Velocity Out 814 ft/s
Constructed Slope 0.006240 ft/ft Design Capacity 52.69 cfs
Excess ull Capacity ~3.31 ¢ofs Excess Design Capacity -3.31 cfs
Elevations/Depths
Invert Ground Crown Cover Depth Hydraulic EGL
(£t) () (ft) (1) () Grade (ft)
{ft)
Upstream 62.00 67.00 6500 200 268 64.68 6578
Downstrear 58.00 61.00 61.00 000 243 680.43 61.73
Pine Design Options
Design Pipe? faise Design Upstream invert? false
Design Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Desigh Fercent Full N/IA %
Allow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Plpe Design Constraints
Minimum Velocity 2.00 fi/s Maximum Velocity 15.00 ft/s
Minimum Cover 2,00 ft Maximum Cover 15.00
Minimum Slope 0.005000 ft/ft Maximum Slope 0.100000 fift
User Data
Date Installed
Message List
Time (hr) Message

Warning: Pipe does not meet minimum cover constraint,

Title: Park Street Analysis

J\.\04105402\dwg\stormeadihiilside _creek_1.stm
® Haestad Methods, inc.

06/22/05 01:13:46 PM

Winzler & Keily Consulting Engineers
37 Brookside Road Waterbury, CT 06708 USA

Project Enginesr; Matthew Kennedy
StormCAD V5.5 [5.5003]

+1-203-755-1666 Page 8



Detailed Report for Pipe: P-1

Message List

Time (hr) Message

Warning: Pipe discharge is above full flow capacity.
Warning: Pipe discharge is above design capacity.

Title: Park Street Analysis Project Engineer: Matthew Kennedy
B\ \04105402\dwghstormcadihillside_creek_1.stm Winzfer & Kelly Consulting Engineers StormCAD v5.5 [5.5003]
06/22/05 01:13:46 PM © Haestad Methods, Inc, 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 9



Detailed Report for Pipe: P-2

Scenario Summary

Scenario Base
Physical Properties Alternative
Catchments Altemative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capita! Cost Alternative

User Data Alternative

Base-Caichments

Base-Capital Cost
Base-User Data

Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints

Base-Physical Properiies

Pipe Characteristics

Upstream Node 1-3.2.2 Number of Sections 1
Downstream Node [-3.2.1 Section Shape Circular
Bend Angle 0.15 degrees Section Size 36 inch
Length 433.00 ft Material Concrete
Constructed Slepe 0.002308 f{t/ft Mannings n 0.013
Hydraulic Summary
Total System Fiow 46.00 cfs Fuli Capacity 32.05 cfs
Profile Description Pressure Energy Slope 0.004757 ft/it

ravity Element Headloss 2.06 ft Velocity In 6.51 fi/s
Average Velocity 8.51 ft/s Velccity Out 6.51 ft/s
Constructed Slope 0.002308 ft/ft Design Capacity 32.05 cfs
Excess Full Capacity -12.85 cfs Excess Design Capacity -13.95 cls

Elevations/Depths
invert Ground Crown Cover Depth Hydraulic =GL
(ft) (ft) (ft) (ft) {ft) Grade (fty
{f0

Upstream 63.00 68.00 66.00 2.00 4.29 67.29 67.95
Downstrear 62,00 867.00 85.00 2.00 3.23 65.23 €5.89
Pipe Desigh Options
Dasign Pipe? faise Design Upstream Invert? false
Desigh Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Allow Multiple Sections? faise Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 fus Maximum Velocity 15.00 fts
Minimum Cover 2.00 ft Maximum Cover 15.00 ft
Minimum Slope 0.005000 ft/ft Maximum Slope 0.100000 fuft

User Data

Date Installed

Message List

Time (hr) Message

Warning: Pipe does not meet minimum slope constraint.

Title: Park Street Analysis
i:\...\04105402\dwg\stormcad\hillside_creek_1.stm
06/22/05 01:13:46 PM © Haestad Methads, Inc.

Winzler & Kelly Consuiting Engineers
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy

+1-203-755-16686

StormCAD v5.5 [5.5003}
Page 10



Detailed Report for Pipe: P-2

Message List

Time (hr) Message

Warning: Pipe discharge is above full flow capacity.
Warning: Pipe discharge is above design capacity.

Title: Park Street Analysis Project Engineer: Matthew Kennedy
1:\...\04105402\dwg\stormcadihillside _creek_1.stm Winzler & Keily Consulting Engineers StormCAD v5.5 [5.5003]
06/22/05 01:13:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 11



Detailed Report for Pipe: P-3

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constrainis
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Pipe Characteristics

Upstream Node 1-32.3 Number of Secfions 1
Downstream Node -3.2.2 Section Shape Circular
Bend Angle £81.01 degrees Section Size 18 inch
Length 92.00 ft Material CMP
Constructed Slope 0.010870 ft/ft Mannings n 0.024
Hydraufic Summary
Totzl System Flow 34.00 cfs Fult Capacity 5,93 cfs
Profile Description Pressure Energy Slope 0.357111 fi/ft
Gravity Element Headloss 32.85 ft Velocity in 18.24 ft/s
Average Velocity 19.24 ft/s Velocity Out 18.24 ft/s
Construcied Slope 0.010870 fuft Design Capacity 593 cfs
Excess Full Capacity -28.07 cfs Excess Design Capacity ~28.07 cfs
Elevations/Depths
invert Ground Crown Cover Depth Hydraulic EGL
(ft) (ft) (ft) (ft) () Grade (ft)
(f)
Upstream 64.00 69.60 65.50 3.50 3647 100.47 106.23
Downstrear 63.00 68.00 64.50 3.50 462 67.62 73.37
Pipe Design Options
Design Pipe? false Design Upstream invert? false
Design Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full NA %
Allow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 fi/s Maximum Velocity 15.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 18.00 ft
Minimum Slope C.005000 ft/ft Maximum Slope 0.100000 fuft
User Data

Date Installed

Message List

Time (hr) Message

Warning: Pipe does not meet maximum velocity constraint.

Title: Park Street Analysis
j\...\04105402\dwg\stormcad\hiliside_creek_1.stm Winzler & Kelly Consulting Engineers

06/22/05 01:13:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy

+1-203-755-1666

StormCAD v5.5 [5.5003]

Page 12



Detailed Report for Pipe: P-3

Message List

Time (hr) Message

Warning: Pipe discharge is above full flow capadcity.
Warning: Pipe discharge is above design capacity.

Title: Park Street Analysis Project Engineer: Matthew Kennedy
J:\...\04105402\dwg\stormcadihillside_creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]
08/22/05 01:13:46 PM ® Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-16686 Page 13
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Worksheet for Nodes 3.3 & 3.4

Flow Element: Etliptical Pipe
Friction Method: Manning Formula
Solve For: Discharge

Input Da _ g

Roughness Coefficient 0.024

Channef Slope: 0.01500 ft/ft
Nermal Depth: 3.00

Rise: 3.00

Span: 4.83

Discharge: 81.26 ' ft3/s

Flow Area: 11.38 ft?
Wetied Perimeter: 12.46

Top Width: 0.00

Critical Depth: 2.31

Percent Full; 100.0 %
Critical Slope: 0.01579 ) ft/ft
Velocity: 7.14 ft/s
Velocity Head: 0.79 ft
Specific Energy: 3.79 ft
Froude Number; 0.00

Max Discharge: 88.67 ft'/s
Discharge Full; 81.20 ft*/s
Slope Full: 0.01488 fi/ft
Flow Type: Subcritical

Downstreamn Depth; .00 ft
Length: 0.00 ft
Number Of Steps: 0

hUpstream Depfh O".O'O ft

Profile Description:

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 ' %
Normal Depth Over Rise: 1.00 Y%



Worksheet for Nodes 3.3 & 3.4

Downstream Velocity:

Upstream Velocity:
Normal Depth:
Critical Depth:
Channel Siope:
Critical Slope:

Infinity
Infinity
3.00
2.31
0.01500
0.01579



Worksheet for Nodes 4.3 & 4.5

Flow E!érﬁent,
Friction Method:
Solve For:

Channel Siope:
Normal Depth:
Bottom Width:

Results”
=D"‘isc‘harge:

Flow Area:

Wetted Perimeter:
Top Width:
Critical Depth:
Critical Siope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:

Flow Type;

Recta'ng.;'u\ar Channel

Roughness Coefficient:

7685.,94

Manning Formula

Discharge

0.013
0.00500 ft/ft

12.00

24.00

288.00 ft?
48.00

24.00 ft
14.72

0.00292 f/it
26.69 ft/s
11.07 ft
23.07 ft
1.36

Supercritical

Length:
Number Of Steps:

Q‘pstrva'r;w Depth
Profile Description:
Profile Headloss:
Downstream Velacity:
Upstream Velocity:
Normal Depth:
Critical Depth;
Channel Slope:
Critical Slope:

0.00 ft

0.00 o ' #

0.00 ft
Infinity ft/s
Infinity ft/s
12.00 ft
14.72 ft
0.00500 ft/ft
£.00282 i/t



Detailed Report for inlet: [-4.5.2

Scenario Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headiosses Alternative
Boundary Cenditions Alternative
Deslgn Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Ceonditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Geometric Summary

X 80,411.49 ft Calcuiated Station 9+10 ft
Y 223,739.78 ft

Elevations

Ground Elevation 68.43 ft Hydraulic Grade Line In 84.76 fi
Rim Elevation 68.43 ft Hydraulic Grade Line Out 88.43 ft
Sump Elevation 61.43 ft

Headlosses

Gravity Element Meadloss 16.33 # Depth Out 7.00 ft
Headicss Method Standard Velocity Out 45.84 ft/s
Headloss Coefficient 0.50 Velocity Head Out 32.65 ft
System Flow Summary

Totai System Flow 36.00 cfs System Raticnal Flow 0.00 cfs
System Flow Time 0.00 min System Additional Flow 0.00 cfs
System intensity 0.00 inthr System Known Fiow 36.00 cfs
System CA 0.00 acres Totat Diverted Flow In 0.00 cfs
incoming Diverted Flow

Local Diverted Flow In 0.00 cfs Global Diverted Flow in 0.00 cfs
Total Diverted Flow in 0.00 cfs

Inlet Fiow Summary

Area 0.00 acres Composite Rational C 0.00

tnlet CA 0.00 acres Carryover CA 0.00 acres
Total Inlet CA 0.00 acres Total Inlet Intensity 0.00 in/hr
Total Inlet Rational Flow 0.00 cfs Tatal Inlet Time of Concentration 0.00 min
Total Inlet Additional Flow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs

Intet Characteristics

Inlet Type Generic inlet Iniet Location In Sag
Inlet Generic Default 100% Inlet Section Properties Gutter Section
Road Cross Slope 0.020 fuft Depressed Gutter? false
Gutter Cross Slope 0.020 fuft Gutter Width 0.00 ft
Externai Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min

Title: Springville, Shamrock to Redwood Way
\..\04105402\dwg\stormcad\strongs_creek_2.stm

06/24/05 (03:25.53 PM
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Winzler & Kelly Consulting Engineers
37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy

+1-203-755-1668
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Detailed Report for Inlet: [-4.5.2

Interceptad Flow Summary

Intercepted Rational Flow 0.00 cfs Intercepted CA C.00 acres
Intercepted Additional Flow 0.00 cfs intercepted Intensity 0.00 in/hr
Intercepted Known Flow 0.0 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 0.00 cfs Upstream Time Of Concentration 0.00 min
Total Upstream Flow 0.00 cfs

Design Constraints Summary

Pipe Matching inverts Allow Drop Structure? frue
Matchline Offset 0.00 ft Local Pipe Matching Constraints? faise
Design Structure Elevation? false Desired Sump Depth 0.00 ft
User Data

Date Installed

Message List

Time (hr} Message

Warning: Structure is flocded.

Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
J1\..\04105402\dwg\stormcad\strongs_creek_2.stm Winzier & Kelly Consulting Engineers StormCAD v5.5 {5.5003]
06/24/05 03:25:53 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2



Detailed Report for Outlet: O-4.5.1

Scenaric Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Gecmetric Summary

X 80,424.93 ft Station 0+00 ft
Y 222,829.38 ft

Elevations

Greund Elevation 50.00 ft Sump Elevation 41.00 ft
Rim Elevation 50.00 ft

Taitwater Hydraulics

Tailwater Condition Free Qutfali Hydraulic Grade Line Out 41.00 ft
System Flow Summary

Total System Flow 36.00 cfs System Rational Flow 0.00 cfs
System Flow Time 0.33 min System Known Flow 36.00 cfs
Sysiem Intensity 0.00 in/nr System Additiona! Flow 0.00 cfs
System CA 0.00 acres Tolal Lost Surface Flow 0.0Q cfs
Total Diverted Flow n 0.00 cfs

incoming Biverted Flow

Local Diverted Flow in 0.00 cfs Global Diverted Flow In 0.00 cfs
Total Diverted Flow in ,0.00 cfs

Design Constraints Summary

Pipe Matching Inverts Allow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft

User Data

Date Installed

Title; Springville, Shamrock to Redwood Way
j:\..\04105402\dwg\stormcad\strongs_creek_2.stm Winzler & Kelly Consulting Engineers
06/24/05 03:25:53 PM ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy

+1-203-755-1666

StormCAD v5.5 [5.5003]
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Detailed Report for Pipe: P-6

Scenario Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node -4.5.2 Number of Sections 1
Downstream Node 0-4.5.1 Section Shape Circular
Bend Angle 0.00 degrees Section Size 12 inch
Length 910.00 ft Material CMP
Constructed Slepe 0.022451 fyft Mannings n 0.024
Hydraulic Summary
Total System Flow 36.00 cfs Full Capacity 2.89 cfs
Profiie Description Pressure Energy Slope 3.480199 f{t/ft
Gravity Element Headloss 3,166.98 ft Velocity In 45.84 ft/s
Average Velocity 4584 fi/s Velocily Out 45.84 fis
Constructed Slope 0.022451 fuft Design Capacity 2.89 cfs
Excess Full Capacity -33.11 cfs Excess Design Capacity -33.11 cfs
Elevations/Depths
Invert Ground Crown Cover Depth Hydraulic EGL
(fty (ft) {ft) (ft) (ft) Grade (ft)
{f
Upstream 61.43 6843 6243 6.00 3,147.55 3,208.98 3,241.83
Downstrear 41.00 B50.00 42,00 8.0¢C 1.00 42.00 74.85
Pipe Design Options
Design Pipe? false Design Upstraam Invert? false
Design Downstream inverl? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Allow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximurn Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 ft/s Maximum Velocity 15.00 fi/s
Minimum Cover 2.00 ft Maximum Cover 15.00 ft

Minimum Slope

0.005000 fu/it

Maximum Slope

0.100000 f/t

User Data

Date Installed

Message List

Time (hr)

Message

Warning: Pipe does not meet maximum velocity constraint.

Title: Springville, Shamrock to Redwood Way
J:\..\D4105402\dwg\stormcad\strongs_creek_2.stm

06/24/05 03:25:63 PM
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Project Engineer: Matthew Kennedy
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Detailed Report for Pipe: P-6

Message List

Time (hr) Message

Warning: Pipe discharge is above full flow capacity.
Warning: Pipe discharge is above design capacity.

Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
J:\...\04105402\dwg\stormcad\strongs_creek_2.stm Winzier 8& Kelly Consulting Engineers StormCAD v5.5 [5.5003]
06/24/05 03:25;53 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1668 Page 5
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Detailed Report for Iniet: 1-4.5.2

Scenario Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Improvemernts

Physical Properties-Improvements
Catchments-improvements
System Flows-improvements
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost

Base-User Data

Geometric Summary

X 80,411.48 ft Calculated Station 9+10 ft
Y 223,738.78 ft

Elevations

Ground Elevation B88.43 ft Hydraulic Grade Line In 64.40 ft
Rim Elevation 68.43 ft Hydraulic Grade Line Out 53.36 ft
Sump Elevation 61.43 fi

Headlosses

Gravity Element Headloss 1.04 ft Depth Gut 1.63 ft
Headloss Method Standard Velocity Out 11.59 ft/s
Headlcss Coefiicient 0.50 Velocity Head Out 2.09 ft
System Flow Summary

Total System Flow 36.00 cfs Sysiem Ralional Fiow 0.00 cfs
System Flow Time 0.00 min System Additional Flow G.00 cfs
System Intensity 0.00 in/hr System Known Fiow 36.00 cfs
System CA 0.00 acres Total Diverted Flow in 0.00 cfs
incoming Diverted Flow

Local Diverted Flow In 0.00 cfs Globa! Diverted Fiow In 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total Inlet CA 0.00 acres Total Inlet Intensity 0.00 in/nr
Total Inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total iniet Additional Flow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Totel Flow To inlet 0.00 cfs

Inlet Characteristics

Inlet Type Generic Inlet Inlet Location In Sag
inlet Generic Default 100% inlet Section Properties Gutter Section
Road Cross Slope 0.020 ft/ft Depressed Gutter? false
Gutter Cross Slope 0.020 ft/t Gutter Width 0.00 ft
External Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min

Title: Springville, Shamrock to Redwood Way

j:\..\04105402\dwg\stormcadi\strongs_creek_2.stm
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Project Engineer: Matthew Kennedy
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Detailed Report for Inlet: 1-4.5.2

intercepted Flow Summary

Intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
intercepted Known Flow 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Fiow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 infhr
Upstream Known Flow 0.00 cfs Upstream Time Of Concentration 0.00 min
Total Upstream Flow 0.00 cfs

Design Constraints Summary

Pipe Matching Inverts Allow Drop Structure? true
Matchline Offset 0.00 it Local Pipe Matching Constraints? false
Deslign Structure Elevation? false Desired Sump Depth 0.00 ft
User Data

Date installed

Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
i\ \04105402dwg\stormead\strongs_creek_2.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]
06/24/05 03:25:38 PM ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2



Detailed Report for Outlet: O-4.5.1

Scenario Summary

Scenaric

Physical Properties Alternative
Catchments Alternative

System Flows Altemative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Altemative

User Data Alternative

Improvements

Physical Properties-improvements
Catchments-Improvements
System Flows-improvements
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost

Base-User Data

Geometric Summary

X 80,424.83 ft Station 0+00 ft
Y 222,829.38 ft

Elevations

Ground Elevation 50.00 ft Sump Eievation 41.00 ft
Rim Etevation 50.00 ft

Tailwater Hydraulics -

Tailwater Condition Free Outfall Hydraulic Grade Line Out 41.00 ft
System Flow Summary

Total System Flow 36.00 cfs System Rational Flow 0.00 cfs
System Flow Time 1.14 min System Known Flow 36.050 cfs
System Intensity 0.00 in/hr System Additional Flow 0.00 cfs
System CA 0.00 acres Total Lost Surface Flow 0.00 cfs
Total Diverted Flow in 0.00 cfs

incoming Diverted Flow

Locai Diverted Flow In 0.00 cfs Gicbal Diverted Flow in 0.00 cfs
Total Diverted Fiow In 0.60 cfs

Design Constraints Summary

Pipe Matching Inverts Allow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft

User Data

Date Installed

Tille: Springville, Shamrock to Redwood Way
j\..\04105402\dwg\stormcadistrongs_creek_2.s5tm Winzier & Kelly Consulting Engineers
06/24/05 03:25:38 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA

Project Engineer; Matthew Kennedy
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Detailed Report for Pipe: P-6

Scenario Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Altermnative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

{Improvements

Physical Properties-improvements
Catchments-Improvements
System Flows-improvements
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost

Base-User Data

Pipe Characteristics

Upstream Node -4.52 Number of Sections 1
Downstrezm Node 0-4.5.1 Section Shape Circular
Bend Angle 0.00 degrees Section Size 24 inch
Length 910.00 ft Material Corrugated HDPE (Smooth interior)
Constructed Slope 0.022451 fyit Mannings n 0.012
Hydraulic Summary
Total System Flow 36.00 cfs Fuil Capacity 36.72 cfs
Protile Description S2 Energy Slope 0.02206¢ fi/ft
Gravity Element Headloss 20.75 ft Velocity In 11.59 ft/s
Average Velocity 13.32 fis Velocity Out 13.32 ft/s
Constructed Siope 0.022451 ft/ft Design Capacity 38.72 cfs
Excess Full Capacity 0.72 cfs Excess Design Capacity 0.72 cfs
Elevations/Depths
Invert Ground Crown Cover Depth Hydraullc EGL
A{ft) (ft) (ft) (ft) (ft) Grade (ft)
(ft)

Upstream 61.43 6843 6343 500 1.93 63.36 65.45
Downstrear 41,00 £0.00 43.00 7.00 1.60 42.60 45.36
Pipe Design Options
Design Pipe? false Design Upstream invert? false
Design Downstream Invert? false Specify Loca! Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Aliow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Desigh Constraints
Minimum Velocity 2.00 ft/s Maximum Velocity 15.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 15.00 ft

Minimum Slope

0.005000 fuft Maximum Slope

0.100000 fv/ft

User Data

Date Installed

Title: Springville, Shamrock to Redwood Way
J:\..\04105402\dwg\stormcad\strongs_ creek_2.stm
086/24/05 03:25:38 PM © Haestad Methods, Inc.

Winzler & Kelly Consulting Engineers
37 Brockside Road  Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy
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Note:

Analysis Results
Scenario: Base

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Title: Springville, Shamrock o Redwood Way
Project Engineer: Matthew Kennedy

Project Date: 05/02/05

Comments: City Project No. 9703

Scenario Summatry

Scenario

Base

Physical Properties Alternat Base-Physical Properties

Catchments Alternative Base-Catchments

System Flows Alternative  Base-System Flows

Structure Headlosses Alterr Base-Structure Headlosses

Boundary Conditions Altern Base-Boundary Conditions
. Design Constraints Alternat Base-Design Constraints

Capital Cost Alternative Base-Capltal Cost

User Data Alternative

Base-User Data

Network lnventory

Number of Pipes 5 Number of Inlets 5
- Circular Pipes: 5 - Grate Inlets: 0
- Box Pipes: 0 - Curb inlets: 0
- Arch Pipes: 0 - Combination Inlets: o]
- Vertical Elliptical Pipes: 0 - Siot Inlets: 0
- Morizontal Elliptical Pipes: 0 - Grate iniets in Ditch: 0
Number of Junctions 0 - Generic Inlets: 5
Number of Outlets 1

Circular Pipes Inventory

12 inch 1,184.00 ft 24 inch 202.00 ft
Total Length 1,386.00 ft

Generic Inlet Inventory

Default 100% 5

Intet elements for network with outlet: 0-4.8.1

Labet Inlet Total Totai Total Bypass Capture HydraulicHydraulic Gravity Headloss
Systemintercepte®Bypassediarget Efficiency Grade Grade Element Method

Filow Flow Flow (%) Line In Line OutHeadloss

(cfs) {cfs) (cfs) (ft) (ft) (ft)
-3 Generic Default 120.00 0.00 0.00 N/A 100,06 57.20 56.78 042 Standar
1-4.8.2 Generic Default 120.00 0.00 0.00 N/A 100.0 57.84 5753 0.31 Standat
1-4.8.3 Generic Default 120.00 0.00 0.00 N/A 100.0 58.90 58.58 0.31 Standat
-4.8.4 Generic Default 1 N/A N/A N/A N/A N/A N/A N/A N/A Standat
-4.8.8 Generic Default 1 N/A N/A N/A N/A N/A N/A N/A N/A Standat
Outlet: 0-4.8.1

Label HydraulicHydraulic Gravity System SystemSystem System System System

Grade

Grade ElementAdditionalKnown Rational intensityFlow Time CA

Line In Line OutHeadloss Flow Flow Flow (inthry  (min) (acres)

{ft)

(ft) (ft) (cfs) (cfs) (cfs)

Title: Springville, Shamrock to Redwood Way
j\...\04105402\dwg\stormecadi\strongs_creek_1.stm Winzier & Kelly Consulting Engineers
® Haestad Methods, nc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

068/22/05 11:23:26 AM

Project Engineer: Matthew Kernedy

StormCAD v5.5 [5.5003]
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Analysis Results
Scenario: Base

Outlet: 0-4.8.1
Label  HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditionalKnown Rational intensityFliow Time CA
Line In Line QutHeadloss Flow Flow Flow  (in/hr) (min) (acres)
(ft) {ft) () {cfs) (cfs}  (cfs)
0-4.8.1 54 .19 54.19 0.00 0.00 20.00 0.00 0.00 0.50 0.00
Pipe elements for network with outiet: 0-4.8.1
Label Section SectionLength NumbeConstructedEnergy Total AverageUpstreaownstrearmydraulicHydraulic
Shape S8ize (ft) of Slope Slope SystemVelocity Invert invert  Grade Grade
Sections  (ft/ft) (ffty Flow {fs) Elevation Elevation Line In Line Out
(cfs) () (ft) {f) {ft)
P-1 Circular 24 inct 22.00 1 0.005000 006660 20.00 6.37 57.74 57.13 58,58 57.73
P-2 Circular 24 inch 46.00 1 0.042609 006660 20.00 6.37 57.13 55817 5753 57.20
P~3 Circular 24 inck 34.00 1 0.028824 013720 20.60 13.57 5517 54.19 56.78 5531
P-4 Circular 12 inck.87.00 1 0.000000 N/A  N/A NIA 0.00 0.60 N/A N/A
P-5 Circular 12 inct'07.00 1 0.000000 N/A N/A N/A 0.00 0.00 N/A N/A

Title: Springville, Shamrock to Redwood Way

i\..\04105402\dwg\stormcadistrongs_creek_1.stm Winzler & Kelly Consulting Engineers
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Title:

Analysis Results
Scenario: Improvements

Springville, Shamrock to Redwood Way

Project Engineer: Matthew Kennedy

Project Date:
Comments:

05/02/05
City Project No. 9703

Scenaric Summary

Scenario

improvements

Physical Properties Alternat Physical Properties-improvernents
Catchments Alternative Catchments-improvements
System Flows Alternative  System Flows-Improvements
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints

Ceapital Cost Alternative Base-Capital Cost

User Data Alternative Base-Uset Data

Network Inventory

Number of Pipes 5 Number of inlets 5
-« Circular Pipes: 5 - Grate Inlets: 0
- Box Pipes: ¢] - Curb Iniets: 0
- Arch Pipes: 0 - Combination Inlets: 0
- Vertical Elliptical Pipes: 0 - Slot inlets: 0
- Horizontal Elliptical Pipes: 0 - Grate Inlets in Ditch: 0
Number of Junctions 0 - Gereric Inlets: 5
Number cf Outlets 1

Circular Pipes Inventory

24 inch 1,396.00 ft

Total Length 1,386.00 ft

Generic Inlet Inventory

Default 100% 5

Inlet elements for network with outlet: 0-4.8.1

Label inlet Total Total Total Bypess Capture HydraulicHydraulic Gravity Headloss
SystemintercepteBypassedlarget Efficiency Grade  Grade Element Method
Flow Flow Flow (%) Line in Line OutHeadloss
(cfs) (cfs) (cfs) (ft) {ft) (ft)
-3 Generic Default 1 20.00 0.00 0.00 N/A 100.0 586,53 58.11 0.42 Standar
{-4.8.2 Generic Default 120.00 0.00 0.00 N/A 100.0 57.03 58.61 0.42 Standat
1-4.8.3 Generic Default 1 20.00 0.00 0.00 N/A 100.0 58.03 57.61 0.42 Standat
1-4.8.4 Generic Default 120.00 0.00 0.00 N/A 100.0 60.81 80.20 0.31 Standa:
1-4.8.5 Generic Default 1 12.00 0.00 0.00 N/A 100.0 B83.56 6333 0.23 Standa:
Outlef: 0-4.8.1
Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditionalKnown Rational IntensityFiow Time CA
Line in Line QuiHeadioss Filow Flow Flow (in/hr) {min) (acres)
(ft) {ft) (ft) (cfs) (cfs) {cfs)
0-4.8.1 54.19 54.19 0.00 0.00 20.00 0.00 0.00 3.87 0.00

Title: Springville, Shamrock to Redwood Way
P\, \04105402\dwg\stormcadistrongs_creek_1.stm Winzier & Kelly Consulting Engineers
06/22/05 11:44:30 AM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1668 Page 1 of 2

Project Engineer: Matthew Kennedy
StormCAD v5.5 [5.5003]



Analysis Results
Scenario: Improvements

Pipe elements for netwaork with outlet: 0-4.8.1

Label Section Sectionl.ength NumbeiConstructedEnergy Total AverageUpstreaownstreariydraulicHydraulic
Shape Size  ({ft) of Slope Slope SystemVelocity {nvert Invert Grade Grade
Sections  (ft/ft) (ft/ft) Fiow  (f/s) Elevation Elevation Line in Line Out

(cfs) (ft) (tt) () (ft)

P-1 Circular 24 inct 22.00 1 0.008197 006518 20.00 7.99 56.00 55.00 57.61 57.03

P-2 Circular 24 inct 46.00 1 0.010870 008417 20.00 9.00 55.00 54.50 56.61 56.53

P-3 Circular 24 inct 34.00 1 0.008118 008089 20.00 8.37 54.50 54,19  56.11 55.55

P-4 Circular 24 inct-87.00 1 0.006674 006860 20.00 8.37 58.25 56.00 61.27 58.03

P-5 Circular 24 inck'07.00 1 0.003850 003906 12.00 539 62.00 5025 63.33 80.4¢9
Title: Springville, Shamrock to Redwood Way Project Engineer: Matthew Kennedy
P\ \04105402\dwg\stormcad\strongs_creek_1.stm Winzler & Keily Consulting Engineers StormCAD v5.5 [5.5003]

06/22/05 11:44:30 AM ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2
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Analysis Results
Scenario: Base

Outlet: O-1.3
Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditicnalKnown Rational IntensityFlow Time CA
Line In Line OutHeadloss Flow Flow Flow  (in/hr) (min) (acres)
(ft) (ft) (ft) (cfs) (cfs)  (cfs)
0-1.3 40.00 40.00 0.00 0.0 150.0 0.0 0.00 3.89 0.00
Pipe elements for network with outlet: 0-1.3
Label Section SectionLength NumbeConstructedEnergy Total AverageUpstrearBownstrearhlydraulicHydraulic
Shepe Size (ft) of Slope Slope SystemVelocity invert invert  Grade Grade
Sections  (f/ft) (fuft) Flow (ft/s) Elevation Elevation Line in Line Out
(cfs) (ft) {ft) (ft) (ft)
P-1 Circular 48 inct 74.00 1 0.007703 008813 150.0 11,84 40.57 40.00 44 .58 43.60
P-2 Circular 48 inctk.76.00 1 0.005210 010906 1500 11.84 43.05 40.57 50.87 45,68
P.3 Circular 48 incti41.00 1 0.006158 009500 140.0 11.14 4815 43.05 £3.29 50.05
P-8 Circular 48 inct 144.00 1 0.008680 008191 130.0 10.35 4848 45,18 53.60 50.78
P-10 Circular 42 inct!31.60 1 -0.005498 012123 120.0 12.47 47.21 48.48 57.13 54.33
2-11 Circular 42 inct .81.00 1 0.010888 012123 120.0 1247 52.50 47.21 64.17 58.34
Title: North Fortuna Drainage
i\..\04105402\dwg\stormecad\north_fortuna_2.stm Winzier & Kelly

06/16/05 10:12:04 AM © Haestad Methods, Inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Matthew Kennedy

StormCAD v5.5 [5.5006]
Page 2 of 2
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Title:

Analysis Results
Scenario: Base

North Fortuna Drainage

Project Engineer: Matthew Kennedy

Project Date:
Comments:

04/29/05

Scenatic Summary

Scenario

Base

Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Alternative  Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Consiraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Dzta Alterniative Base-User Datz

Network Inventory

Number of Pipes 10 Number of Inlats g

- Circuizr Pipes: 10 - Grzte Inlets: 0

- Box Pipes: 0 - Curb Iniets: 0

- Arch Pipes: 0 - Combination Injets: 0

- Vertical Ellipiical Pipes: G - Slat iniets: 0

< Horizontal Etfiptical Pipes: 0 - Grate Inlets in Ditch: 0

Number of Junctions 1 - Generic Inlets: Q

Number of Outieis 1

Circular Pipes Inventory

18 inch 577.00 ft 42 inch 712.00 ft
24 inch 2,153.00 ft 48 inch 1,235.00 +t
30 inch 780.00 ft

Total Length 5,457.00 ft

Generic inlet inventory

Defauit 100% 9

Inlet elements for network with outlet: 0-1.3

Label inlet Total  Total Total Bypass Capture HydraulicHydraulic CGravityHeadloss
SysteminterceptedBypassediarget Efficiency Grade  Grade Element Method
Flow Flow Flow (%) Line in Line OutHeadioss
(cfs (cfs) {(cfs) (ft) (ft) (ft)
1.4.2 Generic Default 1 47.0 0.0 0.0 N/A 100.0 78.36 77.57 0.78 Standat
1.4.3 Generic Default 1 40.0 0.0 0.0 N/A 100.0 188.58 188.31 1.28 Standai
1.4.4 Generic Default 1 22.0 0.0 0.0 N/A 100.0 223.05 221.84 1.21 Standat
1.5 Generic Default 1 140.0 0.0 0.0 N/A 100.0 351.74 50.78 0.6 Standat
Pipe elements for network with outiet: 0-1.3
Label Section Section Length NumbeConstructedEnergy Total AverageUpstreaownstrearydrauiicHydraulic
Shape Size (ft) of Slope Slepe SysternVelocity Invert invert Grade Grade
Sections  (ft/ft) (ffty  Flow  (f/s) Eievatlon Elevation Line In Line Out
(cfs) ] (ft) (ft) @y
P-4 Circular 30 inct 780.00 1 0.038667 034539 47.0 17.06 75.31 4515 77,57 50.78
P-5 Circutar 24 inct ,584.00 1 0.071461 070777 40.0 20.57 186.38 75.31 188.31 78.36
P-8 Clreular 18 inct 577.00 1 0.058925 057699 22.0 16.23 220.36 188,36 221.84 188.56
Title: North Fortuna Drainage Project Engineer: Matthew Kennedy
\..\04105402\dwg\stormead\north_fortuna_2.stm Winzler & Ketly StormCAD V5.5 [5.5006]

05/16/05 10:14:24 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1 of 1
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Title:

Analysis Results
Scenario: Base

North Fortuna Drainage

Project Engineer: Matthew Kennedy

Project Date: 04/28/05
Comments:

Scenario Summary

Scenario

Physical Propertles Alternat
Catchments Alternative
System Flows Alternative
Structure Headlosses Alterr
Boundary Conditions Altern
Design Constraints Alternat
Capital Cost Alternative
User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Network inventory

Number of Pipes 10 Nurnber of inlets g

- Circular Pipes: 10 - Grate Inlets: 0

~ Box Pipes: 0 - Curb inlets: 0

- Arch Pipes: 0 - Combination inlefs: 0

- Vertical Elliptical Pipes: 0 - Slot inlets: 0

- Horizontal Elfiptical Pipes: 0 - Grete Infe!s in Ditch: 0

Number of Junctions 1 - Generic Inlsts: 9

Number of Qutlets 1

Circular Pipes inventory

18 inch 577.00 ft 42 inch 712.00 fi
24 inch 2,153.00 ft 48 inch 1,235.00 ft
30 inch 780,00 ft

Totat Length 5,457.00 ft

Genzric infet Inventory

Defzult 100%

Inlet elements for network with outiet: 0-1.3

Label inlet Total Total Totzal Bypass Capture HydraulicHydraulic GravityHeadloss
SystemintercepteBypeassediarget Efficiency Grade Grade Element Method
Flow Flow Flow (%) Line In Line QutHeadloss
(cfs) {cfs) {cfs) (ft) (ft) (ft)
1.3.1 Generic Default 1 8.0 0.0 0.0 N/A 100.0 76.51 76.32 0.20 Standai
1.4 Generic Default 1 150.0 0.0 0.0 N/A 100.0 51,16  50.08 1.11 Standa:

Pipe elements for network with outlet: 0-1.3

Label Section SectionLength NumbeConstructedEnergy Tolal AverageUpstreaiBownstreariiydraulicHydraulic

05/16/05 10:15:17 AM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA

Project Englneer: Matthew Kennedy

Shape Size (ff) of Slope Slepe SystemVelocity Invert invert Grade Grade
Sections  ({t/ft) {ft/fty Flow (ft/s} Elevation Elevation Line In Line Out
(cfs) (ft) (ft) (ft) (1)
p-12 Circular 24 incti69.00 1 0.053856 044344 8.0 12,07 75.31 43.05 78.32 50.05
Title; North Fortuna Drainage
J\..\04105402\dwg\stormecad\north_fortuna_2.stm Winzier & Kelly

+1-203-755-1666

StormCAD v5.5 [5.50086]
Page 1 of 1
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Analysis Results
Scenario: Base

Title: North Fortuna Drzinage
Project Engineer. Matthew Kennedy
Project Date: 04/28/05

Comments:

Scenaric Summary

Scenario Base
Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Alternative  Base-System Flows
Structure Headlosses Alterr Base-Structure Headlosses
Beundary Conditions Altern Base-Boundary Conditions
Design Constrzints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Dzata Allernative Base-User Data

Network Inventory

Number of Pipas 8 Number of Inlets 8

- Circular Pipes: 7 i 0

- Box Pipes: P - Curb Iniets: 0

~ Arch Pipes: 0 - Combination tnlets: 0

- Vertical Ellipticei Pipes: o} - Slot Inlets: 0

- Horizontal Elliptical Pipes: G - Crate inlets in Ditch: 0

Number of Junctions 2 - Generic Inlets: &

Number of Outlets 2

Circular Pipes inventory

14 inch 132.00 ft 30 inch 335.00 ft
16 inch 281.00 ft 48 inch 484.00 #t
18 inch 2,110.00 ft

Total Length 3,322.00 ft

Bex Fipes inventory

3x 31t 43300 fi

Total Length 433.06 ft

Generic Inlet Inventory

Default 100% 6

Outlet: 1.5

Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade EiementAdditionaiKnownRational IntensityFlow Time CA
Line in Line OutHeadloss Flow Flow Flow (in/tr) (min) (acres)
(ft) (ft) {ft) (cfsy  (cfs)  (cfs)

1.8 54.43 5443 0.00 0.00 15.00 0.00 0.00 0.64 0.00

Inlet elements for network with outlet: 1.5

Label Inlet Total  Total Totai Bypass Capture HydraulicHydraulic Gravity Headloss
SysterrinterceptadBypassediarget Efficiency Grade Grade Element Method
Fiow Flow Flow (%) Line In Line OutHeadloss
(cfs)  (cfs) (cfs) (ft) - (ft) (ft)
1.5.1 Generic Defauit 1 15.00 0.00 0.00 N/A 100.0 63.08 62.87 0.20 Standa!

Title: North Fertuna Drainage
jA.\04108402\dwg\stormeadinorth_forfuna_3.stm Winzler & Kelly

Project Engineer: Matthew Kennedy

05/18/05 10:21:43 AM  ©® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

StormCAD v5.5 [5.5008]
Page 1 0of 2



Analysis Results
Scenario: Base

Pipe elements for network with outlet: 1.5

L.abel Section SectionLength NumbeiConstructedEnergy Total AverageUpstreamownstrearydraulicHydraulic
Shape Size (ft) of Slope  Siope SystemVelocity Invert Invert  Grade Grade
Sections  ({ft/ft} (fufty Flow (fs) Elevation Elevaticn Line In Line Out
(cfs) (ft) (ft) (ft) (ft)
P-1 Circuizr 48 inct-84.00 1 0.045041 018242 15.00 12.58 61.74 39.84 62.87 54.43

Title: North Fortuna Dralnage
i\ \04105402\dwg\stormcad\north_fortuna_3.stm Winzler & Kelly
05/16/05 10:21:43 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 056708 USA  +1-203-755-1666

Project Engineer: Matthew Kennedy

StormCAD v5.5 [5.5008)
Page 2 of 2
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Analysis Results
Scenario: Base

Title: North Fortuna Drainage
Project Engineer: Matthew Kennedy
Project Date: 04/28/05

Comments:

Scenario Summary

Scenatio Base
Physical Properties Aliernat Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Altemative  Base-System Fiows
Structure Headlosses Alterr Base-Structure Headlosses
Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Constraints
Capital Cost Alternative Base-Capital Cost

User Daiza Alternative Base-User Data

Network Inventory

Number of Pines 8 Number of Iniets 6

- Circular Pipes: 7 - Grate injets: 0

- Box Pipes: 1 - Curb Inlets: 0]

- Aren Pipes: 0 - Combination Inlets: 0

- Vertical Efliptica! Pipss: 0 - Siot Infets: 0

- Horizontal Elliptical Pipas: G - Grate inlets in Ditch: 0

Number of Junctions 2 - Generic Inlets: 8

Number of Cutlsts 2

Circuiar Pipes inventory

14 inch 132.00 it 30 inch 335.00 fi
16 inch 261.00 ft 48 inch 484.00 ft
18 inch 2,110.00 ft

Total Length 3,322.00 ft

Box Pipes inventory

3Ix 3t 433.CO ft

Total Length 433.00 ft

Generic Inlet Inventory

Default 100% 8

Outlet: 1.6

Label  HydraullcHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditionalKnown Rational IntensityFlow Time CA
Line In Line OutHeadloss Flow  Flow Flow  (in/hr)  (min) (acres)
(fty (ft) {ft) (cfs) (cfs)  {cfs)

1.6 64.85 64.85 0.00 0.00 14.00 0.00 0.00 1.28 0.00

Inlet elements for network with outlet; 1.6

Label Inlet Total  Tofal Total Bypass Capture HydraulicHydraulic Gravity Headloss

SysteminterceptedBypassedl arget Efficiency Graede  Grade Element Method
Flow  Flow Fiow (%) tine In Line OutHeadloss
(cfs) (cfs) (cfs) {ft) () (ft)
1.6.1 Generic Default 1 30.00 0.00  0.00 N/A 160.0  71.03  64.91 6.12 Standal

Title: North Fortuna Drainage
N\ \04105402\dwg\stormeadinorth_fortuna_3.stm Winzier & Kelly

Project Engineer: Matthew Kennedy

05/16/05 10:22:63 AM  ® Haestad Msathods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666

StormCAD v5.5 [5.5006]
Page 1of 2



Analysis Resulis
Scenario: Base

Inlet elements for network with outlet: 1.6

Label inlet Total  Total Total Bypass Capture HydraulicHydraulic Gravity Headioss
Systenintercepte@ypassediarget Efficiency Grade Grade Element Method
Flow Flow Flow (%) Line In Line OutHeadloss
(cfs)  (cfs) (cfs) () {ft) iy
1.6.2 Generic Default 1 16.00 0.00 0.00 N/A 100.0 7416  73.82 0.64 Standa:
Junction elements for network with outlet: 1.6
Label  HydraulicHydraulic GravityHeadloss System SystemSystem System System System
Grade Grade Element Method AdditionalKnown Rational IntensityFlow Time CA
Line in Line OutHeadloss Flow Flow Flow (in/nr)  (min) (acres)
(ft) (ft) (ft) (cfs) (cfs)  (cfs)
J-1 £2.18 5889 3.59 Standa: 0.00 30.00 c.ce .60 1.05 0.00
J-2 65.92 £3.68 2.24 Standat 0.00 30.00 0.00 0.00 0.78 0.0C
Pipe elements for network with outiet: 1.6
Label Section SectionlLength NumbeConsiructedEnergy Total AverageUpstreaownstrearlydraulicHydraulic
Shape Size (ft) of Siope Slope SystemWelocity  Invert invert  Grade Gradse
Sections  (f¥/f1) (f/fty  Flow (ft/s) Eievation Elevation Line In Line Out
(cfs) {ft) () (fty ()
-8 Circular 18 incri71.00 1 0.008329 023208 16.00 8.05  65.00 £61.91 72.52 64.81
P-8 Circular 18 inct61.00 1 0.012486 152885 3C.00 21.48 55.78 5256 104.75 64.85
P-5 Cireutar 14 inct 32.00 1 0.007424 311642 30.00 28.06 61.91 60.63 104,82 B82.€8
P-10 Circulay 18 inci'97.00 1 0.017407 081574 30.00 16.98 £0.93 £5.76 g2.82 5g8.8¢

Title: North Fortuna Drainage

Ji\..\04108402\dwg\stormead\north_fortuna_3.stm Winzler & Kelly
05/16/05 10:22:53 AM  © Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 08708 USA  +1-203-755-1666

Project Engineer: Matthew Kennedy

StormCAD v5.5 [5.5008]
Page 2 of 2
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Analysis Results
Scenario: Base

Title: North Fortuna Drainage
Project Engineer: Matthew Kennedy
Prolect Date: 04/29/05

Comments:

Scenario Summary

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints

Scenario

Physical Properties Alternal
Catchments Alternative
System Flows Alternative
Structure Headlosses Alterr
Boundary Conditions Altern
Design Constraints Alternat

Czpital Cost Alternative
User Datz Alternative

B

ase-Capital Cost

Base-User Data

Network inventory

- Horizontai Elliptical Pipes:
Number of Junctions

Number of Pipes 8 Number of inlets 6

- Circuiar Pipes: 7 - Grate Inlets: ; 0

- Box Pipes: 1 - Curk injets: B

- Arch Pipes: 0 - Combination Inlets: 8]

- Vertical Elliptical Pipes: 0 - Slot Inlsts: ¢]
0 0
2 3]
2

Number of Ouilsts

- Grate Inieis in Ditch:
- Generic Inlsts:

Circular Pipes Inveniory

Project Engineer: Matthew Kennedy

14 inch 132.00 ft 30 inch 335.00 ft
16 inch 261.00 ft 48 inch 484.00 ft
1€ inch 2,115.00 ft
Total Length 3,322.00 ft
Box Pipes Inventory
3x 3t 433.00 #t
Tetai Length 33.00 ft
Generic Inlet inventary
Default 160% 6
Outlet: 1.6
Label HydraulicHydraulic Gravity System SystemSystem Sysiem System System
Grade Grade ElementAdditionalKnown Rational IntensityFlow Time CA
Line In Line OutHeadloss Flow Flow Flow  (inthr) (min) (acres)
(11} (ft) (ft) (cis) (cfs)  (cfs)
1.6 64.85 64.85 0.00 0.00 14.00 0.00 0.00 1.28 0.00
Inlet elements for network with outlet: 1.6
Label Infet Totai Total Total Bypass Capture HydraulicHydraulic GravityHeadloss
Sysienintercepte®Bypassedlarget Efficisncy Grade Grade Element Method
Flow Flow Flow (%) Line In Line OutHeadloss
(cfs) (cfs) (cfs) (ft) {ft) (fty
1.7 Generic Default 1 84.00 0.00 0.00 N/A 100.0 67.05 66.37 0.68 Standa
Title: North Fortuna Drainage
jA\..\04106402\dwg\stormeadi\north_fortuna_3.stm Winzler & Kelly

05/16/05 10:23:53 AM @ Haestad Methods, inc.

37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666

StormCAD v5.5 [5.5008]
Page 1 of 2



Analysis Results
Scenario: Base

Inlet elements for network with outlet: 1.6

Label inlet Totsal Total Total Bypass Capture HydraulicHydraulic Gravity Headloss
SysteninterceptedBypassedlarget Efficiency Grade  Grade Element Method
Flow Flow Flow (%) Line In Line QuiHeadloss
(cfs) (cfs) {cfs) (ft) (ft) (i)
1.8 Generic Default 1 83.00 0.00 0.00 N/A 100.0 128.08 111.95 17.14 Standa

Pipe elements for network with outlet; 1.6

Label  Section Section Length NumbeConstructedEnergy Total AverageUpstream@ownstreamiydraulicHydrautic
Shape - Size (ft) of Slope Slope SystemVelocity Invert Invert  Grade Grade
Sections  (ft/ft) (ffty Flow  (fts) Elevation Elevation Line In Line Out
{cfs) ft) (ft) {ft) (4]

pP-2 Box 3x3ft 433.00 1 0.022125 00€785 84.CQ 9.33 62.08 52.50 ©68.09 64.85

P-3 Circular 18 inch ,442.00 1 0.031863 824405 £3.00 46.87 108.07 62.08 ©66.768 68.37
Title: North Fortuna Drainage Project Engineer: Matthew Kennedy
j\..\04105402\dwg\stormcead\north_fortuna_3.stm Winzler & Kelly StormCAD v5.5 [5.5008]

05/16/05 10:23:53 AM  ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2 of 2
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Title:

Project Engine
Project Dats:
Comments:

Analysis Results
Scenario: Base

North Fortuna Drainage
er. Matthew Kennedy
04/28/08

Scenario Summary

Scenario Base
Physical Properties Alternal Base-Physical Properties
Catchments Alternative Base-Catchments

System Flows Alternative  Base-System Flows

Structure He

adlosses Alterr Base-Structure Headlosses

Boundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Consfraints

Capitza! Cost Alternative Base-Capital Cost
User Data Altermative Base-~User Data
Network inventory
Number of Pipes 8 Nurmber of infets 6
- Circuiar Pipes, 7 ~ Grate Inlets: 0
- Box Pipes: ’ 1 - Cutb Infets: < 0
- Arch Pipes: 0 - Combination Inlets: 0
- Vertical Eiliptical Pipes: 0 - Slot inlets: 0
-« Horizonlzl Elliptical Pipaes: 0 - Grate Inlets in Ditch: 0
Number cf Junctions 2 - Generic Inlets: S
Number of Outlets 2
Circular Pipes inventory
14 inch 132.00 30 inch 335.00 ft
18 inch 261.00 ft 48 inch 484.00 ft
18 inch 2,110.00 ft
Total Length 3,322.00 ft
Box Pipes Inventory
3Ix3ft 433.00 ft
Total Length 433.00 ft
Generic Inlet inventory
Defzult 100% g
inlet elements for network with outlet: 1.6
Label iniet Total Total Total Bypass Capture HydraulicHydraulic Gravity Headloss
Systeninterceptedypassediarget Efficiency Grade Grade Element Method
Flow Flow Flow (%) Line in Line OutHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (5t
1.7 Generic Default 1 84.00 0.00 0.00 N/A 100.0 B87.05 686.37 0.68 Standai
1.7.14 Generic Default 147.00 0.00 0.06 N/A 100.0 8665 85.86 0.79 Standat
Tille: North Fortuna Drainage
j:\..\041058402\dwg\stormcad\north_fortuna_3.stm Winzier & Kelly

05/16/05 10:24:46 AM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666

Project Engineer: Matthew Kennedy

StormCAD v5.5 [5.5006]
Page 1 of 2



Analysis Results
Scenario: Base

Pipe elements for nefwork with outlet: 1.6

Label Section SectionL.ength NumbeConstructedEnergy Total AverageUpstreaBownstreartiydraulicHydraulic
Shepe Size  (ft) of Slope Slope SystemVelocity Invert invert Grade Grade

Sections  (ft/it) (ft/fty  Flow  (ft's) Elevation Elevation Line In Line Out
{cfs) (ft) (ft) (ft) {ft)
P-4 Circutar 30 inchi35.00 1 0.064238 058628 47.00 20.64 83.60 82.08 85.86 66.37
Title: North Fortuna Drainage Project Engineer: Matthew Kennedy
N \041 05402\ dwg\stormoadinorth_fortuna__3.stm Winzier & Kelly StormCAD v5.5 [5.5006]

05/16/05 10:24:46 AM  © Haestad Methads, inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 of 2
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Analysis Results
Scenario: Base

Title: North Fortuna Drainage
Project Engineer; Matthew Kennedy

Project Date: 04/28/05
Comments:

Scenario Summary

Scenario

B

ase

Physical Properties Alternat Base-Physical Properties
Base-Catchments
Base-System Flows

Catchments Alternative
System Flows Allernative

Structure Headlosses Alterr Base-Structure Headlosses
Beundary Conditions Altern Base-Boundary Conditions
Design Constraints Alternat Base-Design Consiraints
Capital Cost Alternative Base-Capital Cost

User Data Alternative Bese-User Data

Netwoik nventory

Number of Pipes 8 Number of Inlets 6

- Circular Pipes: 7 - Grate Intels: ¢]

- Box Pipas: 1 - Curb Inlets: 0

- Arch Pipes: 0 - Cembination Inlets: 0

- Verticai Zlliptical Pipes: 0 - Sict inlels: 0

- Horizontzs! Eiliptical Pipes: 0 - Grate Inlets in Ditch: 0

Number of Junctions 2 ~ Generic inlets: 8

Numbper of Outlets 2

Circuiar Pipes inventory

14 inch 132.00 ft 30 inch 335.00 ft
18 inch 261,00 ft 48 inch 484.00 it
18 inch 2,110.0C ft

Totzl Lenagth 3,322.00 ft

Box Pipes Inventcry =

3x3ft 433.0C ft

Tetal Length 433.00 ft

Generic inlet Inventory

Default 100% 6

Outlet: 1.6

Label HydraulicHydraulic Gravity System SystemSystem System System System
Grade Grade ElementAdditionalKnownRationzal IntensityFlow Time CA
Line in Line OutHezdioss Flow  Flow Fiew (infhr)  (min) (acres)
(ft) (ft) (t) {cfs) (cfs)  (cfs)

1.6 61.09 61.09 0.00 0.00 14.00 0.00 0.00 1.28 0.00

Inlet elements for network with outlet: 1.6

Label Inlet Total Total Total Bypass Capture HydraulicHydrauiic Gravity Headloss
Systeminterceptedypassediarget Efficiency Grade Grade Element Method
Flow  Flow Flow (%) Line In Line OutHeadloss
(cfs) (cfs) (efs) (ft) (ft) (ft)
1.8.1 Generic Default 1 30.00 0.00 0.00 N/A 100.0 71.03 64.91 6.12 Standa
Title: North Fortuna Drainage Project Engineer: Matthew Kennedy
j\..\04105402\dwg\stormcadinorth_fortuna_3.stm Winzler & Keily StormCAD v5.5 [5.5006]

05/10/05 04:33:47 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1of 2



Analysis Resulis
Scenario: Base

Inlet elements for network with outlet: 1.6

Total Bypass Capture HydraulicHydraulic Gravity Headloss

Label inlet Total Total
Systerinterceptedypassedlarget Efficiency Grade Grade Element Method
Flow Fiow Flow (%) Line In Line OutHeadloss
(cfs) (cfs) (cfs) (ft) (ft) (fty
1.6.2 Generic Default 1 16.00 c.0¢ 0.00 N/A 100.0 74.16 73.52 0.64 Standal
Junction elements for network with outlet: 1.6
Label HydraulicHydrautic GravityHeadloss System Systern System System System System
Grade Grade Element Mathod AdditicnalKnown Ratienal IntensityFlow Time CA
Line In Line OutHeadloss Flow Fiow Flow  (in/hr) (min) (acres)
fty (ft) {ft) {cfs) (cfs)  (cfs)
J-1 £2.18 58.58 3.58 Standa: 0.00 30.00 0.00 0.60 1.05 0.00
J-2 65.92 £3.68 2.24 Standa 0.00 30.00 0.00 0.60 .76 0.00
Pipe elements for network with outlet: 1.6
Label Section SectionLength NumberCenstructedEnergy Total AveragelpsirszidownstrearilydrauticHydrzulic
Shape  Sizs (ft) of Siope Slope SystemVelccity Invert levert  Grade  Grade
Sections  ({Ufl) (fUfty  Flow - (fUs) Eievaiion Elevation Line In Line Out
(cfs) (ft) (it (ft) ()
-5 Circuiar 18 inchi71.G0 1 0.00832¢ 023203 1€.00 3.05 £55.00 £1.81 73.52 64.91
-8 Circular 16 incl '61.00 1 0.012450 152885 30.00 21498 55.7¢ 22.50 100.¢8 61.09
P-8 Circular 14 inct 32.00 1 0.007424 311642 30.00 Z22.08 £1.91 60.83 104.82 £3.68
P-10 Circutar 16 inck!97.00 1 0.017407 081874 30.00 1€.98 6C.93 55.76 82.82 58.59

Title: Narth Fortuna Drainage

Project Engineer: Matthew Kennedy
StormCAD V5.5 [5.5006]

7\.\04105402\dwglstormead\north_fortuna_3.stm
05/10/05 04:33:47 PM @ Haestad Methods, inc.

Winzler & Kelly
37 Brookside Road Waierbury, CT 06708 USA

+1-203-755-1666

Page 2 of 2
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Worksheet for Nodes 2.1 & 2.2

Ffow Elemeant:
Friction Method:

Solve For:

Roughness Coefficient:

Channel Slope:
Normal Depth:

Height:

Bottem Width:

Discﬁérge:
Flow Area:
Wetted Perimeter:
Top Width:
Critical Depth:
Critical Stope:
Velocity:

Velocity Head:
Specific Energy:
Froude Number:
Flow Type:

GVF Input D
D‘o‘v‘fns“tréahw Depth:
Length:

Number Of Steps:

Ups‘eemDepth
Profile Description:

Profile Headloss:

Average End Depth Over Rise:
Normal Pepth Over Rise:
Downstream Velocity:
Upstream Velocity:

Normal Depth:

Critical Depth:

0.013

Box Pipe

Manning Formula

Discharge

0.01500 fu/ft
8.00

8.00 ft
5.00

746.25 ft*/s
40.00 ; ft?
26.00

5.00

8.85

0.00895 ft/ft
18.66 fi/s
5.41 ft
13.41 ft
1.16

Supercritical

0.00 ft
0.00 ft
0

0.00 ft

0.00 ft
0.00 %
1.00 %
Infinity /s
Infinity f/s
8.00 ft
8.85 ft



Worksheet for Nodes 2.1 & 2.2
Channel Slope; 0.01500
Critical Slope: 0.00895

ftrit
ft/ft




Detailed Report for Inlet: 1-2.8.1

Nofte:
The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Calchments
System Flows Alternative Base~System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometfric Summary

X 79,440.96 ft Calculated Station 0+85 ft
Y 229,303.590 ft

Elevetions

Ground Elevstion 68.00 Hydraulic Grade Line in 65.02 ft
Rim Elevation 68.60 ft Hydraulic Grade Line Out 64.62 ft
Sump Elevation 63.00 #

Headlosses

Gravity Element Headloss 0.40 ft Depth Out 1.62 ft
Headioss Method Standard Velocity Out 7.21 ftls
Headloss Coefficient 0.50 Velocity Head Out 0.81 ft

System Flow Summary

Totai System Flow 35.00 cfs System Rational Flow (0.00 cfs
System Flow Time 2.89 min System Additionai Flow 0.00 cfs
System Intensity 0.00 in/hr Systermn Known Flow +~ 35,00 cfs
System CA 0.00 acres Total Diverted Flow In 0.00 cfs

Incoming Diverted Flow

Lccal Diverted Flow In 0.00 cfs Global Diverted Flow In 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C ' 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total intet CA 0.00 acres Total [nlet Intensity Q.00 in/hr
Totai inlet Rationat Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total inlet Additional Flow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs

Iniet Characteristics

Inlet Type Generic Inlet Inlet Location in Sag

Inlet Generic Default 100% Inlet Section Properties Gutter Section

Road Cross Slope 0.020 ft/ft Depressed Gutter? false

Gutter Cross Slope 0.020 fuit Gutter Width 0.00 ft
Title: Park Street Analysis ) Project Engineer: Matthew Kennedy
i\ 04105402 dwg\stormcadirohner_creek_2.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]

06/22/06 12:17:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-16866 Page 1



Detailed Report for Inlet: 1-2.8.1

External Pipe Flow

External CA 0.00 acres External Time of Concentraticn 0.00 min
intercepted Flow Summary

Intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs intercepted intensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %
Upstream Piped Flow Summary

Upstream Rational Fiow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Fiow 0.00 cis Upstream Intensity 0.00 in/hr
Upstream Known Flow 35.00 cfs Upstream Time Of Concentration 2.8%9 min
Total Upstream Flow 35.00 cfs

Design Constraints Summary

Pipe Matching {nverts Allow Drop Structure? frue
Matchline Offset 0.60 ft Lecal Pipe Matching Constraints? false
Design Structure Eievation? false Desirad Sump Depth - 0.00 ft

User Data

Date Instalied

Title: Park Street Analysis

j:\..\04105402\dwg\stormcadirohner_creek_2.stm

06/22/05 12:17:256 PM

@ Haestad Methods, Inc.

~ Winzler & Kelly Consuiting Engineers

37 Brookside Road Waterbury, CT 08708 USA

Project Engineer: Matthew Kennedy

+1-203-755-1666

StormCAD v5.5 [5.5003]
Page 2



Detailed Report for Inlet: |-2.8.2

Note:
The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Allemnative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Dzta Alternative Base-User Data

Geometric Summary

X 79.472.37 Calculated Station 4+57 ft
Y 225.686.36 ft

Elevations

Greund Elevation 72.00 ft Hydraulic Grade Line In 8G.02 ft
Rim Elevation 72.00 ft Hydraulic Grade Line Out 68.62 ft
Sump Elevation 67.00 #

Headlosses

Gravity Element Headloss 0.40 ft Depth Out 1.62 ft
Headloss Method Standard Velocity Out 7.21 fUs
Headloss Coefficient 0.50 Velocity Head Out 0.81 ft

System Flow Summary

Total System Flow 35.00 cfs System Rational Flow 0.00 cfs
System Flow Time 2.17 min System Additional Flow 0.00 cfs
System intensity (.00 inthr System Known Flow 35.00 cfs
System CA 0.00 acres Total Diverted Flow in 0.00 cfs

fncoming Diverted Flow

Local Diverted Flow In 0.00 cfs Globa! Diverted Flow In 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total Inlet CA 0.00 acres Total inlet Intensity 0.00 in/hr
Total inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total Iniet Additional Flow 0.00 cfs Total inlet Known Flow 0.00 cfs
Total Flow To inlet 0.00 cfs

Intet Characteristics

inlet Type Generic Inlet Inlet Location In Sag

inlet Generic Default 100% Inlet Section Properties Gutter Section

Road Cross Slope 0.020 fyft Depressed Gutter? false

Gutter Cross Slope 0.020 fy/ft Gutter Width 0.00 #t
Title: Park Street Analysis Project Engineer: Matthew Kennedy
J\.\04105402\dwg\stormcadirohner_creek_2.stm Winzier & Kelly Consulting Engineers StormCAD v5.5 [5.5003]

06/22/05 12:17:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 3



Detailed Report for Inlet: 1-2.8.2

External Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min

Intercepted Flow Summary

intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs Intercepted Te 0.00 min
Total Intercepted Fiow 0.00 cfs Capture Efficiency ‘ 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Fiow 35.00 cfs Upstream Time Of Concentration 2.17 min
Totat Upstream Flow 35.00 cfs

Design Constraints Summary

Pipe Matching inverts Allow Drop Structure? true
Matchiine Offset 0.00 ft L.ocai Pipe Maiching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft
User Data

Date Installed

Title: Park Street Analysis ‘ Project Engineer: Matthew Kennedy
j:\..\04105402\dwg\stormcadirchner_cresk 2.stm Winzier & Kelly Consulting Engineers StormCAD vB.5 [5.5003]
06/22/05 12:17:25 PM ® Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 4



Detailed Report for Inlet: 1-2.8.3

Note:
The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 79,527.80 ft Calculzated Station 5+83 ft
Y 229.810.16 ft

Elevations

Ground Elevation” 74,50 f Hydrautic Grads Line In 7142 1t
Rim Elevation 74.50 ft Hydraulic Grade L.ine Out 7142 §
Sump Elevation 59.50 ft

Hezdlosses

Gravity Element Headioss 0.0C 1t Depth Out 1.92 ft
Headloss Method Absolute Velocity Out 7.31 fi/s
Absolute Headloss 0.00 ft Velocity Head Out 0.83 ft

System Flow Summary

Total System Flow 35.00 cfs System Rattonal Flow 0.00 cfs
System Flow Time 1.88 min System Additional Flow 0.00 cfs
System Intensity 0.00 in/hr System Known Flow 35.00 cfs
System CA 0.60 acres Total Divertec Flow In 0.00 cfs

Incoming Diverted Flow

Locat Diverted Flow In 0.00 cfs Giobal Diverted Flow in - 0.00 cfs
Total Diverted Flow In 0.00 cfs

{nfet Flow Summary

Area 0.00 acres Compasite Rational C 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total Intet CA 0.00 acres Total Inlet [ntensity 0.00 infhr
Totzl Inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total Inlet Additional Flow 0.00 cfs Total infet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs >

Inlet Characteristics

inlet Type Generic Inlet Inlet Location In Sag

Inlet Generic Default 100% inlet Section Properties Gutter Section

Road Cross Siope 0.020 fuft Depressed Gutter? faise

Gutter Cross Slope 0.020 ft/ft Gutter Width 0.00 ft
Title: Park Street Analysis Project Engineer: Matthew Kennedy
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Detailed Report for Inlet: 1-2.8.3

External Plpe Flow

External CA 0.00 acres External Time of Concentration 0.00 min
intercepted Flow Summary

Intercepted Rationa!l Fiow 0.00 cfs Intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %
Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 32.00 cfs Upstream Time Of Concentration 1.98 min
Total Upstream Flow 35.00 cfs

Design Constrzints Summary

Pipe Matching inverts Allow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft

User Data

Date Installed

Title: Park Street Analysis
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Detailed Report for Inlet: 1-2.8.4

Note:
The input data may have been modified since the last calculation was performed.
The calculated resuits may be outdated.

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 79,694.09 ft Calculated Stafion 10+37 ft
Y 230,222.19 ft

Elevations

Ground Elevation 77.50 ft Hydraulic Grade Line [n 74.84 1t
Rim Elevation 77.50 ft Hydraulic Grade Line Out 7442 ft
Sump Elevation 72.50 ft

Headlosses

Gravity Element Headloss 0.42 # Depth Out 1.2 f#t
Headloss Method Standard Velocity Out 7.31 fi/s
Headloss Ceefficient 0.50 Velocity Head Out 0.83 ft

Systemn Fiow Summary

Total System Flow 35.00 cfs System Rational Flow 0.00 cfs
System Flow Time 1.08 min System Additional Flow 0.00 cfs
System Intensity 0.00 inthr System Known Flow 35.00 cfs
System CA 0.00 acres Total Diverted Flow in 0.00 cfs

Incoming Diverted Flow

{ocal Diverted Flow in 0.00 cfs Globhal Diverted Flow in 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

inlet CA 0.00 acres Carryover CA 0.00 acres
Tatal inlet CA 0.00 acres Total Iniet Intensity 0.00 in/hr
Total Inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total inlat Additional Flow 0.00 cfs Total intet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs

Inlet Characteristics

Inlet Type Generic {nlet inlet Location In Sag

Inlet Generic Default 100% Inlet Section Properties Gutter Section

Road Cross Slope 0.020 fu/ft Depressed Gutter? false

Gutter Cross Siope 0.020 ft/ft Gutter Width 0.00 ft
Title: Park Street Anatysis Project Engineer: Matthew Kennedy
i'\..\04108402\dwg\stormcadi\rohner_creek_2.stm Winzler & Kelly Consuiting Engineers StormCAD v5.5 {5.5003]
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Detailed Report for Inlet: [-2.8.4

External Pipe Flow

Externat CA 0.00 acres External Time of Concentration 0.00 min

Intercepted Flow Summary

Intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
lntercepfed Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
Intercepted Known Flow : 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA . 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 35.00 cfs Upstream Time Of Concentration 1.08 min
Totat Upstream Flow 35.00 cfs

Design Censtraints Summary

Pipe Matching Inverts Alfow Drep Structure? true

Matchline Offset 0.0C ft Local Pipe Matching Constraints? faise

Design Structure Elevation? false Desired Sump Depth 0.0 ft -
User Data

Date Installed

Title: Park Street Analysis . Project Engineer: Matthew Kennedy
i\...\04105402\dwg\stormcadirohner_creek_2.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]
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Note:

Detailed Report for Inlet: 1-2.8.5

The input data may have been modified since the last calculation was performed.
The calculated results may be cutdated.

Scenarioc Summary

Scenario

Physical Properties Alternative
Catchments Alternative

Systern Flows Alternative
Structure Headiosses Alternative
Boundary Conditions Altemazative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Caichments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Geometric Summary

X 79,675.61 ft Calculated Station 13+48 ft
Y 230.830.75 ft
Elevations
Ground Elevation 80.00 ft Hydraulic Grade Line in 7734
Rim Eflevation 80.00 ft Hydraulic Grade Line Out 78.92 f
Sump Elevation 75.00 ft
Headlosses
Gravity Element Headloss 0.42 ft Depth Out 1.82 ft
Headless Method Standard Velocity Out 7.31 ft/s
Headloss Coefficient 0.50 Velocity Head Out 0.83 ft
System Fiow Summary
Total System Flow 35.00 cfs System Rational Flow 0.00 cfs
System Flow Time 0.49 min System Additional Flow 0.00 cfs
System Intensity " 0.00 in/hr System Known Flow -35.00 cfs
System CA 0.00 acres Total Diverted Flow in 0.00 cfs
Incoming Diverted Flow
Local Diveried Flow in 0.00 cfs Global Diverted Flow In G.00 cfs
Total Diverted Flow In 0.00 cfs
Inlet Flow Summary
Area 0.00 acres Composite Rational C 0.00
Inlet CA 0.00 acres Carryover CA 0.00 acres
Total Infet CA 0.00 acres Total Inlet Intensity 0.00 infhr
Total Inlet Rational Flow 0.00 cfs Total Iniet Time of Concentration 0.00 min
Total Inlet Additional Fiow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Total Fiow To Inlet 0.00 cfs
inlet Characteristics
Inlet Type Generic Inlet iniet Location In Sag
Iniet Generic Default 100% Inlet Section Properties Gutter Section

. Road Cross Sicpe 0.020 fuft Depressed Gutter? false
Gutter Cross Slope 0.020 fi/ft Gutter Width 0.00 ft

Title: Park Street Analysis

j:\..\04105402\dwg\stormcad\rohner_creek_2.stm
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Detailed Report for Iniet: 1-2.8.5

External Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min

Intercepted Flow Summary

intercepted Rational Fiow 0.00 cfs Intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 35.00 cfs Upstream Time Of Concentration 0.48 min
Total Upstream Flow 35.00 cfs

Design Constraints Summary

Pipe Matching Inverts Altow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft
User Data

Date Installed

Title: Park Street Analysis Project Engineer: Matthew Kennedy
j\.\04105402\dwg\stormcadirohner_creek_2.stm Winzler & Kelly Consulting Engineers StormCAD V5.5 {5.5003)
06/22/05 12:17:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-208-755-1666 Page 10



Note:

Detailed Report for Inlet: 1-2.8.6

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenaric Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Dasign Constraints Alternative
Capital Cost Alternative

User Data Aliernative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Geometric Summary

X 79,501.83 ft Caiculated Station 16+83 ft
Y 230,813.45 ft

Elevaticns

Ground Elevation 86.00 fi Hydraulic Grade Line In 83.34 fl
Rimi Eilevation 86.0C ft Hydraulic Grade Line Out 82.62 it
Sump Elevation 81.00 ft

Headlosses

Gravity Element Hezdloss 0.42 ft Depth Out 1.02 ft
Headloss Method Standard Velocity Out 7.31 ftis
Headioss Coefficient 0.50 Velocity Head Qut 0.83 ft
System Flow Summary

Total System Flow 35.0C cfs System Rational Flow . 0.00 cfs
System Fiow Time 0.00 min System Additional Flow 0.00 cfs
System Intensity 0.00 in/hr System Known Flow 35.00 cfs
System CA 0.00 acres Tetal Diverted Flow In 0.00 cfs
Incoming Diverted Flow

Locai Diverted Flow in 0.00 cfs Global Diverted Flow In 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total inlet CA 0.00 acres Total Inlet Intensity 0.00 in/hr
Total Inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total Inlet Additional Flow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs

Inlet Characteristics

Inlet Type Generic Inlet inlet Location In Sag
inlet Generic Default 100% inlet Section Properties Gutter Section
Road Cross Slope 0.020 fuft Depressed Gutter? false
Gutter Cross Slope 0.020 fuft Gutter Width 0.00 ft

Title: Park Street Analysis

:\..,.\04105402\dwg\stormcad\rohner_gcreek_2.stm
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Detailed Report for Iniet: 1-2.8.6

External Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min
Intercepted Flow Summary

Intercepted Rational Flow 0.00 cfs intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs Intercepted [ntensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Fiow 0.00 cfs Capture Efficiency 100.0 %
Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 c¢fs Upstream intensity 0.00 in/hr
Upstream Known Flow 0.00 cfs Upstream Time Of Concentration 0.00 min
Total Upstream Flow 0.00 cfs

Design Constraints Summary

Pine Matching Inverts Allow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Etevation? false Desired Sump Depth 0.00 ft

User Data

Date Installed

Title: Park Street Analysis
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Note:

Detailed Report for Outlef: 0-2.8.1

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenaric Summary

Scenario

Physical Properties Alternative
Catchments Aliernative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capita! Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Geometric Summary

Project Engineer: Matthew Kennedy

X 79,431.72 f#t Station 0+00 Tt
Y 229,239.23 ft
Elevations
Ground Elevation 62.00 ft Sump Elevation 55.50 ft
Rim Elevaticn 62.00 ft
Taitwater Hydraulics
Tailwater Condition Free Outfal Hydraulic Grade Line Out 558,50 ft
System Fiow Summary
Total System Flow 35.00 cfs System Rational Flow 0.00 cfs
System Flow Time 2.94 min System Known Flow 35.00 cfs
Systemn Intensity 0.00 in/hr System Additionat Flow 0.00 cfs
System CA 0.00 acres Total Lost Surface Flow 0.00 cfs
Total Diverted Fiow In 0.60 cfs
incoming Diverted Flow
l.ocal Diverted Flow In 0.60 cfs Giobal Diverted Flow in 0.00 cfs
Total Diverted Flow In 0.00 cfs
Design Constraints Summary
Pipe Matching Inveris Allow Drop Structure? true
Matchline Offset 0.00 fi L.ocal Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft
User Data
Date Installed

Title: Park Street Analysis
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Note:

Detailed Report for Pipe: P-1

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenario Summary

Scenario

Physical Properties Alternative
Catchmernits Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capitat Cost Alternative

User Datz Alternative

Base

Base-Physicaf Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node 1-2.8.1 Number of Sections 1
Downstream Node 0-2.8.1 Section Shape Box
Bend Angle 0.00 degrees Section Size 3x2.67ft
Length 85,00 ft Material Concrete
Constructed Slope 0.115385 ft/ft Mannings n 0.013
Hydrauiic Summaeary
Tolal System Flow 35.00 cfs Full Capacity 248.25 cfs
Profile Description 82 Energy Slope 0.053179 fyft
Gravity Element Headloss 852 ft Velocity In 7.21 ft/s
Average Velocity 21.18 ft/s Velocity Out 18,43 ft/s
Censtructed Siope 0.115385 fyift Design Capacity 246,25 cfs
Excess Full Capacity 21125 cfs Excess Design Capacity 211.25 cfs
Elevations/Depths
invert Ground Crown Cover Depth Hydraulic EGL
(ft) (fty (ft) (ft) (ft) Grade (t)
(ft)
Upstream £3.00 68.00 6567 2.33 162 64.62 65.43
Downstrear 55.50 62.00 58.17 3.83 (.80 56,10 €1.97
Pipe Design Options
Design Pipe? faise Design Upstream Invert? false
Design Downstream invert? false Specify Local Pipe Constraints? false
Part Full Desigh? false Design Percent Full N/A %
Allow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A In
Pipe Design Constraints
Minimum Velocity 2.00 ft/s Maximum Velocity 15.00 fts
Minimum Cover 2.00 ft Maximum Cover 16.00 ft
Minimum Slope 0.005000 fi/ft Maximum Slope 0.100000 ft/ft

User Data

Date Installed

Title: Park Street Analysis
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Detailed Report for Pipe: P~1

Message List

Time (hr) Message

Warning: Pipe does not meet maximum slope constraint.
Warning: Pipe does not meet maximum velocity censtraint.

Title: Park Street Analysis Project Engineer: Matthew Kennedy
$\...\04105402\dwg\stormcadirohner_creek_2.stm Winzier & Kelly Consulting Engineers StormCAD v5.5 [8.5003]
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Note:

Detailed Report for Pipe: P-2

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated. .

Scenaric Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node 1-2.8.2 Number of Sections 1
Downstream Node 1-2.8.1 Section Shape Box
Bend Angle 27.80 degrees Section Size 3Ix 267 f
Length 382.00 ft Material Concrele
Constructed Slope 0.010204 ft/ft Mannings n 0.013
Hydraulic Summary
Total System Flow 35,00 c¢fs Full Capacily 73.23 cfs
Profile Description Composite §1 82 Energy Slope 0.009815 ft/ft
Gravity Efement Headloss 3.60 ft Velocity In 7.21 fis
Average Velocity 9.05 ft/s Velocity Out 5.77 fi/s
Constructed Slope G.010204 fuit Design Capacity 73.23 cfs
Excess Full Capacity 38.23 cfs Excess Design Capacity 38.23 cfs
Elevations/Depths
Invert Ground Crown Cover Depth Hydraulic EGL
(t) fty @y () ()  Grade  (ft)
(1) .

Upstream 67.00 72.00 6867 233 1.82 £€8.82 69.43
Downstrear 63.00 68.00 8567 2.33 2.02 65.02 6554
Pipe Design Options
Design Pipe? false Design Upstream Invert? false
Design Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Allow Muitiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 ft/s Maximum Velocity 16.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 15.00 ft
Minimum Slope 0.005000 ft/ft Maximum Slope 0.100000 ft/ft

User Data

Date Instailed

Title; Park Street Analysis
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Note:

Detailed Report for Pipe: P-3

The input data may have been modified since the last calculation was performed.
The caiculated results may be outdated.

Scenario Summary

Scenario

Physical Properiies Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node -2.8.3 Number of Sections 1
Downstream Node 1-2.8.2 Section Shape Circular
Bend Angle 23.81 degrees Section Size 38 inch
Length 136.00 ft Material Concrete
Constructed Slope 0.018382 ftft Mannings n 0.013
Hydraulic Summary
Total System Flow 35.00 cfs Fuli Capacity G0.43 cfs
Profile Description Composite S1 82 Energy Slope 0.018316 fi/ft
Gravity Element Headlcss 2.40 ft Velocity in 7.31 ft/s
Average Velocity 11.98 /s Velocity Out 6.91 fi/s
Construcied Slope 0.018382 fuit Design Capacity 90.43 cfs
Excess Full Capacily 55.43 cfs Excess Design Capacity 5543 cfs
Elevations/Depths
invert Ground Crown Cover Depth Hydraulic EGL
{ft) {ft) (ft) (ft) (ft) Grade (ft)
)

Upstream 69.50 7450 72506 2.00 1.92 7142 72.25
Downstrear 67.00 7206 70.00 2.00 202 68.02 62.78
Pipe Design Options
Design Pipe? false Design Upstream lnvert? false
Design Downstream [nvert? false Specify Local Pipe Constraints? false
Part Fuli Design? false Design Percent Full N/A %
Allow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 ft/s Maximum Velogity 15.00 fi/s
Minirmum Cover 2.00 ft Maximum Cover 15.00 ft
Minimum Slope 0.005000 fuft Maximum Slope 0.100000 ft/ft

User Data

Dzte Installed

Title: Park Street Analysis
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® Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA

06/22/05 12:17:25 PM

Winzler & Kelly Consulting Engineers

Project Engineer: Matthew Kennedy

+1-203-755-1666

StormCAD v5.5 [5.50083]

Page 17



Detailed Report for Pipe: P-4

Note:
The input data may have been modified since the last calculation was performed.
" The calculated resulis may be outdated.

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure MHeadlosses
Boundary Conditions Altemative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Aliernative Base-User Data

Pipe Characteristics

Upstream Node 1-2.8.4 Number of Sections 1
Downstream Node 1-2.8.3 Section Shape Circular
Bend Angle 2.14 degrees Section Size 36 inch
Length 444 .00 ft Material Concrete
Constructed Slope - 0.006757 ft/ft Mannings n 0.013

Hydraulic Summary

Total System Fiow 35.00 cfs Full Capacity 54.82 cfs
Profile Description S2 Energy Slope 0.006670 fuft
Gravity Element Headloss 3.18 ft Velocity In 7.31 fis
Average Velocity 8.22 ft/s Velocity Out 8.22 ft/s
Constructed Slope 0.0086757 Uit Design Capagity 54.82 cfs
Excess Full Capacity 10.82 cfs Excess Design Capacity 16.82 ¢fs

Elevations/Depths

Invert Ground Crown Cover Depth Hydraulic EGL
() (ft) (ft) (ft) (ft) Grade (ft)
(ft
Upstream 72.50 77.50 75.50 2.00 1.92 74.42 75.25
Downstrear 69.50 7450 7280 200 174 71.24 7229

Pipe Design Options

Design Pipe? false Design Upstream Invert? false
Design Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Alfow Muttiple Sections? false Maximum Number Sections N/A
Lirnit Section Size? false Maximum Section Rise . N/A in

Pipe Design Constraints

Minimum Velocity 2.00 ft/s Maximum Velocity 15.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 16.00 ft
Minimum Slope 0.005000 ft/ft Maximum Slope 0.100000 ft/ft
User Data

Date instalied

Title: Park Street Analysis Project Engineer: Matthew Kennedy
1\, \04105402\dwg\stormcad\rohner_creek_2.stm Winzler & Kelly Consulting Engineers ) StormCAD v5.5 [5.5003]
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Note:

Detailed Report for Pipe: P-5

The input data may have been modified since the last calculation was performed.
The calculated results may be outdated.

Scenario Summary

Scenario

Physical Properties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capita! Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node 1-2.8.6 Number of Sections 1
Downstream Node -2.8.4 Section Shape Circular
Bend Angle 25.41 degrees Section Size 38 inch
Length 309.00 ft Material Concrete
Constructed Slope 0.008091 fuft Mannings n 0.013 .
Hydraulic Summary
Total System Fiow 35.00 cfs Fult Capacity 59.88 cfs
Profiie Description Composite S1 82 Energy Slope 0.007873 fuft
Gravity Element Headloss 2.08 ft Velocity In 7.31 ft/s
Average Velocity 8.81 ft/s Velocity Out 592 fi/s
Constructed Slope 0.008091 fi/ft Design Capacity 58.9% cfs
Excess Full Capacity 24.99 cfs Excess Design Capacity 24.99 cfs
Elevations/Depths
Invert Ground Crown Cover Depth Hydraulic EGL
(fty (ft) {ft) (ft) (ft) Grade {ft)
(1)

Upstream 75.00 80.00 78.00 2.00 1.92 76.92 77.75
Downstrear 72.50 77.50 75.50 2.00 2.34 74.84 75.38
Pipe Design Options
Design Pipg? false Design Upstream Invert? false
Design Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Altow Multiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 fi/s Maximum Velocity 15.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 15.00 ft
Minimum Slope 0.005000 fu/ft Maximum Slope 0.100000 ft/ft

User Data

Date Installed

Title: Park Street Analysis

1\..\04105402\dwg\stormecadirohner_creek_2.stm
06/22/05 12:17:26 PM ® Haestad Methods, Inc.

Winzler & Kelly Consulting Engineers
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy
StormCAD v&.5 [5.5003]
+1-203-755-16686 Page 19



Note:

Detailed Report for Pipe: P-6

The input data may have been modified since the last calculation was performed.
The caiculated results may be outdated.

Scenario Summary

Scenario

Physical Preperties Alternative
Catchments Alternative

System Flows Alternative
Structure Headlosses Alternative
Boundary Conditions Alternative
Design Constraints Alternative
Capital Cost Alternative

User Data Alternative

Base

Base-Physical Properties
Base-Catchments
Base-System Flows
Base-Structure Headlosses
Base-Boundary Conditions
Base-Design Constraints
Base-Capital Cost
Base-User Data

Pipe Characteristics

Upstream Node -2.8.6 Number of Sections 1
Downstream Node 1-2.8.5 Section Shape Circular
Bend Angie 18.06 degrees Section Size 36 inch
Length 347.00 ft Material Concrete
Constructed Slope 0.017291 fi/ft Mannings n 0.013
Hydraulic Summary
Towal System Flow 35.00 cfs Full Capacity 87.70 cfs
Profile Description Composite S1 82 Energy Slope 0.016918 ft/ft
Gravity Element Headloss 558 ft Velocity In 7.31 ft/s
Average Velocity 11.71 fUs Velocity Out 5.92 fi/s
Constructed Slope 0.017291 fuft Design Capacity 87.7C cfs
Excess Full Capacity 52.70 cfs Excess Design Capacity 52.70 cfs
Elevations/Depths
fnvert Ground Crown Cover Depth Hydraulic EGL
(ft) (7t {ft) (ft) (ft) Grade (ft)
- (ft)

Upstream 81.00 86.00 84.00 200 192 82.82 83.75
Downstrear 75,00 80.00 78.00 2.00 2.34 77.34 77.88
Pipe Design Options
Design Pipe? false Design Upstream invert? false
Desigh Downstream Invert? false Specify Local Pipe Constraints? false
Part Full Design? false Design Percent Full N/A %
Allow Muitiple Sections? false Maximum Number Sections N/A
Limit Section Size? false Maximum Section Rise N/A in
Pipe Design Constraints
Minimum Velocity 2.00 fts Maximum Velocity 15.00 ft/s
Minimum Cover 2.00 ft Maximum Cover 15.00 ft
Minimum Slope 0.005000 ft/ft Maximum Slope 0.100000 ft/ft

User Data

Date Installed

Title: Park Street Analysis

i:\..\04108402\dwg\stormcad\rohner_creek_2.stm
@ Haestad Methods, inc.

06/22/05 12:17:26 PM

Winzler & Kelly Consulting Engineers
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Matthew Kennedy
StormCAD V5.5 [5.5003]

+1-203-755-1666 Page 20
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Worksheet for Node 3.0

Project Desc ‘
Fiow Element: ' Elliptical Pipe
Friction Method: Manning Formula
Solve For: Discharge

Roughness Coefficient: 0.024

Channel Slope: 0.01500 ft/ft
Normal Depth: 3.67

Rise: 3.67

Span: 6.00

Discharge: 14172

Flow Area: 17.29 ft2
Wetted Perimeter: 15.40 gt
Top Width: 0.06 ft
Critical Depth: 2.88

Percent Full, 100.0 %
-Critical Slope: 0.01521 fi/ft
Velocity: 8.19 ft/s
Velocity Head: 1.04 ft
Specific Energy: 4.71 ft
Froude Number: 0.00

Max DBischarge: 154.74 ft3/s
Discharge Full: 141.62 ft/s
Stope Fuil: 0.01488 ft/ft
Fiow Type: - Subcritical

bownstream Depth: 0.00 ft

Length: 0.00 ft
Number Of Steps: 0

prstre;nﬁ Depth .O..OO ‘ N ft
Profile Description:

Profile Headloss: 0.00 ft
Average End Depth Over Rise: 0.00 %

Normal Depth Cver Rise: 1.00 %



Worksheet for Node 3.0
Downstream Velocity:

Upstream Velocity:

Normal Depth:

Critical Depth:

Channel Slope:

Critical Slope:

Infinity
Infinity
3.67
2.88
0.01500
0.01521

ftis
ft/s

ft/ft
fift



Detailed Report for Inlet: 1-3.2.1

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Altemative Base-System Flows

Structure Headlosses Alternative Base-Structure Headlosses
Boundary Caonditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 81,886.83 ft Calculated Station 6+41 ft
Y 227,727.98 ft

Elevations

Ground Elevation 87.00 it Hydraufic Grade Line In 65.23 ft
Rim Elevation 67.00 ft Hydraulic Grade Line Out 64.68 ft
Sumyp Elevation 62.00 f

Headlosses

Gravity Element Headloss 0.55 ft Depth Out 2.68 ft
Headloss Method Standard Velocity Out 8.40 ft/s
Headloss Coefficient 0.50 Velocity Head Out 110 f

System Flow Summary

Total System Flow 56.00 cfs System Rational Fiow 0.60 cfs
System Flow Time 1.19 min System Additional Flow 0.00 cfs
System Intensity 0.00 in/hr System Known Flow 56.00 cfs
System CA 0.00 acres Total Diverted Flow In 0.00 cfs

E 'lncoming Diverted Flow

Local Diverted Flow In 0.00 cfs Global Diverted Flow In 0.00 cfs
Total Diverted Flow In 0.00 cfs

Iniet Flow Summary

Area : 0.00 acres Composite Rational C 0.00

inlet CA 0.00 acres Carryover CA 0.00 acres
Total Inlet CA 0.00 acres Total Inlet Intensity 0.00 in/hr
Total inlet Rational Flow 0.00 cfs Total inlet Time of Concentration 0.00 min
Total Inlet Additional Flow 0.00 cofs Total Inlet Kriown Flow 0.00 cfs
Total Flow To inlet 0.00 cfs

inlet Characteristics

Iniet Type Generic Inlet Intet Location In Sag
Inlet Generic Default 100% Inlet Section Properties Guiter Section
Road Cross Slope 0.020 f¥fi Depressed Gutter? false
Gutter Cross Slope 0.020 fyft Gutter Width 0.00 ft

External Pipe Flow

External CA ' 0.00 acres External Time of Concentration 0.00 min
Title: Park Street Analysis Project Engineer: Matthew Kennedy
JAL.A\04105402\dwg\stormcadihillside_creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]

06/22/05 01:13:45 PM ® Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 1



Detailed Report for Inlet: 1-3.2.1

Intercepted Flow Summary

Intercepted Rationat Flow 0.00 cfs intercepted CA 0.00 =acres
Intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/nr
intercepted Known Flow 0.00 cfs intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 46.00 cfs Upstream Time Of Concentration 1.18 min
Total Upstream Flow 45.00 cfs

Design Constraints Summary

Pipe Matching Inverts Allow Drop Structure? true

Matchline Offset 0.00 ft Local Pipe Matching Constraints? false

Design Structure Elevation? false Desired Sump Depth 0.00 ft

User Data

Date instailed -
Title; Park Street Analysis Project Engineer: Matthew Kennedy
J\...\04105402\dwg\stormcad\hiliside_creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]

06/22/05 01:13:45 PM ®© Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 2



Detailed Repott for Inlet: 1-3.2.2

Scenaric Summary

Scenarlo Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constrainls Alternative Base-Deslign Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 82,231.33 ft Calculated Station 10+74 ft
Y 227,465.50 ft

Elevations

Ground Elevation 68.00 ft Hydraulic Grade Line In 87.62 ft
Rim Elevation 68.00 ft Hydraulic Grade Line Out 67.25 ft
Sump Elevation 83.00 ft

Headlosses

Grevity Element Headloss 0.33 ft Depth Out 429 ft
Headloss Method Standard Velocity Out 6.51 fi/s
Headloss Coefficient 0.50 Velocity Head Out 0.66 ft

Systemn Flow Sumimary

Totai System Flow 46.00 cfs System Rational Flow 0.00 cfs
System Flow Time 0.08 min System Additional Flow 0.00 cfs
System Intensity 0.00 in/br System Known Flow 456.00 cfs
System CA 0.00 acres Total Diverted Flow In 0.00 cfs

Incoming Diverted Flow

Local Diverted Flow In 0.00 cfs Global Diverted Flow In 0.00 cfs
Total Diverted Flow in 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

Inlet CA 0.00 acres Carryover CA 0.00 acres
Total inlet CA 0.00 acres Total Inlet intensity 0.00 in/hr
Total Inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total Inlet Additional Flow 0.00 cfs Total Inlet Known Flow 0.00 cfs
Total Flow To Inlet 0.00 cfs

Inlst Characteristics

Inlet Type Genaric inlet intet Location In Sag
Inlet Generic Default 100% inlet Section Properties Gutter Section
Road Cross Slope 0.020 fuit Depressed Gutter? false
Guiter Cross Slope 0.020 fi/ft Gutter Width 0.00 ft

External Pipe Flow

External CA 0.CO acres Extarnal Time of Concentration 0.00 min
Title: Park Street Analysis Project Engineer: Matthew Kennedy
J\...\04105402\dwg\stormecadihillside_creek_1.stm Winzler & Kelly Consuliting Engineers StormCAD v5.5 [5.5003}

06/22/05 01:13:45 PM ® Haestad Methods, inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 3



Detailed Report for Inlet: 1-3.2.2

Intercepted Flow Summary

Intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
Intercepted Additional Flow 0.00 cfs Intercepted Intensity i 0.00 in/hr
Intercepted Known Flow 0.00 cfs intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %

Upstream Piped Flow Summary

Upstream Rational Flow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 34.00 cfs Upstream Tima Of Concentration 0.08 min
Total Upstream Flow 34.00 cfs

Design Constraints Summary

Pipe Matching Inverts Aliow Drop Structure? true

Matchline Offset 0.00 ft Local Pipe Matching Constraints? false

Design Structure Elevation? false Desired Sump Depth 0.00 ft

User Data

Date instalied -
Title: Park Street Analysis Project Engineer: Matthew Kennedy
j\...\D4105402\dwg\stormcadihillside_creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]

06/22/05 01:13:45 PM @ Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 Page 4



Detailed Report for Inlet: 1-32.3

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Altermnative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 82,315.40 ft Calculated Station 11+66 ft
Y 227,502.41 ft

Elevations

Ground Elevation 688.00 ft Hydraulic Grade Line in 71.88 ft
Rim Elevation 69.00 ft Hydrautic Grade Line Out 69.00 ft
Sump Elevation 64.00 ft

Headlosses

Gravity Element Headloss 2.88 ft Depth Out 5.00 ft
Headloss Method Standard Velocity Out 19.24 ft/s
Headloss Coefficient 0.50 Velocity Head Out . 575 ft

System Flow Summary

Total System Flow 34.00 cfs System Rational Flow 0.00 cfs
Sysiem Flow Time 0.00 min System Additional Flow 0.60 cfs
System Intensity 0.00 in/tr System Known Flow 34.00 cfs
System CA 0.00 acres Total Diverted Flow In 0.00 cfs

incoming Diverted Flow

L.ocz] Diverted Flow In 0.00 cfs Global Diverted Flow in 0.00 cfs
Total Diverted Flow In 0.00 cfs

Inlet Flow Summary

Area 0.00 acres Composite Rational C 0.00

Inlet CA 0.00 acres Carryaver CA 0.00 acres
Total inlet CA 0.00 acres Total Inlet Intensity 0.00 in/hr
Total inlet Rational Flow 0.00 cfs Total Inlet Time of Concentration 0.00 min
Total Inlet Additional Fiow 0.00 cfs Total inlet Known Flow 0.00 cfs

Total Flow To Infet 0.00 cfs

intet Characteristics

Inlat Type Generic Inlet Inlet Location In Sag
Inlet Generic Default 100% Inlet Section Properties Gutter Section
Road Cross Slope 0.020 ft/ft Depressed Gutter? false
Gutter Cross Slope 0.020 ft/t Gutter Width 0.00 ft

Exiernal Pipe Flow

External CA 0.00 acres External Time of Concentration 0.00 min
Title: Park Street Analysis Project Engineer: Matthew Kennedy
\...\04105402\dwg\stormcad\hillside _creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [6.5003]

06/22/05 01:13:46 PM ® Haestad Methods, (nc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-16686 Page 5



Detailed Report for inlet: 1-32.3

Intercepted Flow Summary

intercepted Rational Flow 0.00 cfs Intercepted CA 0.00 acres
intercepted Additional Flow 0.00 cfs Intercepted Intensity 0.00 in/hr
Intercepted Known Flow 0.00 cfs Intercepted Tc 0.00 min
Total Intercepted Flow 0.00 cfs Capture Efficiency 100.0 %
Upstream Piped Flow Summary
Upstream Rational Fiow 0.00 cfs Upstream CA 0.00 acres
Upstream Additional Flow 0.00 cfs Upstream Intensity 0.00 in/hr
Upstream Known Flow 0.00 cfs Upstream Time Of Concentration 0.00 min
Total Upstream Flow 0.00 cfs
Design Constraints Summary
Pipe Matching Inverts Aliow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constrainis? false
Design Structure Etevation? false Desired Sump Depth 0.00 ft
User Data
Date (nstalled .
Message List
Time (hr) Message

Warning: Structure is flooded.

Title: Park Street Analysis
\..\04106402\dwg\stormcadihiliside_creek_1.stm
086/22/05 01:13:46 PM © Haestad Methods, inc.

Project Engineer: Matthew Kennedy
StormCAD v5.5 [§.5003]
Page 6

Winzler & Kelly Consulting Engineers

37 Brockside Road Waterbury, CT 08708 USA  +1-203-755-1666



Detailed Report for Outlet: O-3.2

Scenario Summary

Scenario Base

Physical Properties Alternative Base-Physical Properties
Catchments Alternative Base-Catchments
System Flows Alternative Base-System Flows

Structure Headlosses Alternative  Base-Structure Headlosses
Boundary Conditions Alternative  Base-Boundary Conditions

Design Constraints Alternative Base-Design Constraints
Capital Cost Alternative Base-Capital Cost
User Data Alternative Base-User Data

Geometric Summary

X 81,378.29 ft Station 0+00 ft
Y 228,117.58 ft
Elevations
Ground Elevation 61.00 ft Sump Elevation 58.00 ft
Rim Elevation 61.00 ft
Tailwater Hydraulics
Tailwater Condition Free Outfall Hydrautlic Grade Line Out 58.00 ft
System Flow Summary
Total System Filow 56.00 cfs System Rational Fiow 0.00 cfs
System Flow Time 2.46 min System Known Flow 56.00 cis
System Intensity 0.00 in/hr System Additional Flow 0.00 cfs
System CA 0.00 acres Total Lost Surface Flow 0.00 cfs
Total Diverted Flow In 0.00 cfs
incoming Diverted Flow
Local Diverted Flow in 0.00 cfs Globai Diverted Flow in 0.00 cfs
Total Diverted Flow in 0.00 cfs
Design Constraints Summary
Pipe Matching Inverts Allow Drop Structure? true
Matchline Offset 0.00 ft Local Pipe Matching Constraints? false
Design Structure Elevation? false Desired Sump Depth 0.00 ft
User Data
Date Installed
Title: Park Street Analysis Project Engineer; Matthew Kerinedy
i\.A\04105402\dwg\stormcadihillside_creek_1.stm Winzler & Kelly Consulting Engineers StormCAD v5.5 [5.5003]1

06/22/056 01:13:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 Page 7



2005 Storm Drainage Master Plan

Appendix C
HEC-RAS Hydraulic Model Results
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Plan:

“E.G. Elev (ft) " 48.51 | Element, -

Vel Head (it) 0.44 | Wt n-val.’ - 0.050

'W.S. Elev (ft] 48.06 ['Reach Len. (ft) - - 80.00 80.00 80.00 |
Crit W.S. {ft) Flow Area {sq fty 374.06

E.G. Slope ({t/ft 0.002817 | Area (5q ft) 374.06

Q Total (cfs) 2000.00 | Flow {cfs) 2000.00

"Top Width (ff) 52.61 | Top Width (ft) 52.61

Vel Total (ft/s) & ] 5.35 | Avg. Vel. (it/s) 5.35

| Max Chi Dpth () - | 10.86 | Hydr. Depth. () 7.14

| Conv. Total (cfs) 376884.2 | Co:nv.,('cfs) 37684.2

| Length Wid. (f) 80.00 | Wetted Per. (it) 59.93

CMin Ch Bl (7t) 37.20 | Shear (ib/sq ft) 1.10

Alpha 1.00 | Stream Power (Ib/its) . 5,87

. Fretn Loss (ff) 0.15 { Cum Volume (acre-ft) 7.23 |

| C&E Loss (f) 0.07 | Cum SA (acres) ” 111

Plan C\G S;\"L

[E.G. Elev (M, .. T 48.29 | Blement " LetOB[ | Channel|  Right OB!
VelHead () 0.22 | Wt n-val. _oeos0|
| W.S. Elev () 48.07 | Reach Len. (1) 200.00 200.00 | 200.00]
| Crit W.B. (ft) S "Flow Area (sa ft) 535.66 ‘ i
| £.G. Slope (f/ft) 0.001264 | Area (sq ft) 53560 |
L QTotal (ofs) 2000.00 | Flow (cfs) 2000.00 | |
[vop widin ¢ty | 75.16 | Top Width (ft) 7518 |

Vel Total (frs) | 3.73 | Avg. Vel. (fs) _ 373 |

Max Chi Dpth (ft) L 12 57 { Hydr. Depth (ft) 743 | ‘
Conv. Totel (cfs) | 556014 | Conv. (cfs) | S
Length Wid. () 200.00 1 Wetted Per, (ft) 8207
" Min Ch Bl (/) 38,50 | Shear (b/sq ff) ~osal

| Alpha 1.00 | Stream Power (Ibiits) g7

Fretntoss (ffy | 0.41 | Cum Volume (acre-ft) £.39
C&Etloss(ft) | 0.03 | Cum SA (aores) . 1.60 !

Plan: .‘:O YJ’

(E.G. Elev (1) 47.85 | Elerent Left 0B[ _ Chennel] _ Right 08!
Vel Head (ft) 0.57 | Wt n-val. 0050 -
W.S. Elev (5) 47.28 | Reach Len. (1) 220.00 220,00 220.00
Crit W.S. (fy | Flow Area {sgft) 331.34 |

| E.G. Slcpe (Wt i 0.003735 | Area {5qit) o 331.34

Q Total (cfs) 2000.00 | Flow (cfs) . 2000.00

Top Width () 41.54 | Top Wicth (ft) 41.54 |
[Vel Total (ft/s) B.04 | Avg. Vel, (fi's) 5.04 |
| Max Chi Dpth (/) . 12.28 | Hydr. Depth (ft) 7.98

Conv. Total (cfs) | 32724.3 | Conv. (cfs) 32724.3 |

Length Wid. (f) 220.00 |-Wetted Per. (i) 54.68

“Min Ch El (ft) 35.00 | Shear (Ib/sq ft) ; 1.41

“Alpha - 1.00 | Stream Power (Ib/its) | 8.53

Fretn Loss (f) 1.25 1-Cum Volume (acre-ft) 4.40 ]
C.& E Loss {ft) 0.04 | Cumm SA (acres) .. . 0.73




H3o v+

Plan:
E.G. Eiev @) 46.55 | Elemant_ . hannek .
Vel Head (ft) 0.97 | Wt.nVal. o 0.050
‘W.S. Elev (/) 45.58 [ Reach Len. (f) -~ - 150.00 150.00 150.00 |
Crit W.S. (f) Flow Area {sq ft) 252.40
E.G. Slope (fi/f 0.009690 | Area (sqft) 252.40 |
EQ Toial (cfs) 2000.00 | Flow (cfs) 2000.00 j
“Top Width (f) I 49.02 | Top Width (i) 49.02
Vel Total (fUs) 7.92 | Avg. Vel. ({t/s) 7.82
' Max Chl Dpth () . 11.38 | Hydr. Depth (ft) 5.15
. Conv. Total (cfs) -3 20317.4 | Conv. (cfs) 20317.4
" Length Wtd. (ft) 150.00 | Wetted Per. (ft) 56.62
| Min Ch EI (it) 34.20 | Shear (Ib/sq ft) 2.70 |
“Alpha 1.00 | Stream Power (Ib/ft s) 21.37 |
_Frein Less (ft) ) 0.75 | Cum Yolume {(acre-ft) l 2.93 ] !
FC&ELoss(it) . 0.16 | Cum SA (zcres) | 0.50 | !
Plan: ’1(\"(’) S;“(“
EENNS 45.64 | Eiement T TTTléroBl | Chennell | Right OB/
[ Vel Head (1) 0.44 | Wt n-Val, i
| w.s.wc_v (ft) 45.2C | Reach Len. (ft) | 200,00 200.00 |
Crit W.S. (ft) | Flow Area (sq t) ' ‘|
{EG. me i) 0.003051 | Area (sgff) o ‘
lQToti(cls) | 2000.00 | Flow (sfs) ]
[Top width ) | 58.70 | Top Width (7). .
| Vel Total (ft's) | 5.31 | Avg. Vel. (ftls)
;& ax Chi Dpth (/). 10.70 | Hydr. Depth (it ] -
| Conv. Total (cfs) 36206.2  Conv. (cfs) A
| Length Wie, (7) | 200.00 | Wetied Per. (1) | j
[MinChEI(f) 34,50 | Shear (ib/sg f) ] |
{ Alpha 1.00 | Stream Power (bl 5).. -"
!'_Frcm Lass (i) T 0685 | Cum Volume (acrc__"‘t) \
|C&ELoss (i) 'f 005 CumSA(acres) | o3t
l .
Pian: *:'B A!F (‘
£.G.Elev (fl) 44.64 | Element LeftOB].  Charnel| = Right OB
| Vel Head (fty 0.8 | Wtnval. 0050 | |
W.S. Elev (ft) 42.65 | Reach Len. (ft) 1 80.00 | 80.00 80.00 |
AtW.s. ity 4157 | FlowArea (saft) | | 25188 1
£.G. Slope (H/ftj 0.008375 | Area (sq fiy ' 251.86 i
Q Total (cfs) ’ 2000.00 | Flow (cfs) 2005.00 1
' Top Width (ft) 44.27 | Top Width (it) 44.27
L Vel Total {ft/s) 7.94 | Avg. Vel (ft/s). 7.94
[ Max Chl Dpth (ft) 9.26 | Hydr. Depth (ft) | 569
Conv. Total (cfs) |  21853.8 | Conv. (cfs) | 21833.8
Length Wid. (ft). 80.00 | Wetted Per. (ft) | 50.49
Min Ch E! (ft) : 34.40 | Shear (Ib/sq fi) | 2.61
Alpha .- 1.00 | Stream Power (Ib/fts) 20.71
“Frein Loss (ft). 109 | Cum Volume (acre-fty 0.40
C & E Loss 0.13 { Cum SA (acres) 0.08




&4

Plan:

| E.G.Elev @)y . 43.42 | Element ]
Vel Head (fty . . 2.25 | Wt n-Val,  :7 0.030
W.S.Elev (ft) 41,17 [Reach Len.(ft) =~ | 5.00 5.00
Crit W.S. (ft) 41.17 | Flow Area (sq fty . | 166.32
E.G. Slope (f/fty © | 0.026220 | Area (sq ft) o 166.32
- Q Total (cfs) 2000.00 | Fiow (cfs) 2000.00
Top Width (ft) 37.05 | Top Width (it) 37.09
“ Vel Total (fUs) 12,02 | Avg. Vel. ({t/s) 12,02
Max Chi Dpth (ft) 7.17 I Hydr. Depth @) =~ 4.48
| Conv. Total (cfs) 12351.3 | Conv. (cfs) 12351.3 |
| Length Wtd. (ft) 5.00 | Wetted Per. (ft) 42.11
Min Ch EI (ft) 34.00 | Shear (Ib/sq Tty s 6.47
Alpha . 1.00 | Stream Power (Ib/fts) 77.75 ]
Fretn Less {ft) 0.08 | Cum Volume (acre-ft) 0.02
C&ElLoss (ft) . | 0.67 | Cum SA (acres) . 0.00 ]
Plan: CJ %‘%
"= G.Elev(fty 42,74 | Element | LettoB|  Channei] RightD3
Vel Head (f) 208 [ Wtnval N 0.013 | -
= Reach Len. (ft) o
LCrtW.S. (T T Flow Area {sq 1) 4482
| E.G. Slope (f/ft) | | Area (safty 12482
Q Total (cfs) ] Flow (cfs) 2000.00 i

Top Width (fty

| Vel Total (fs) '

§ | Top Width (ft)

13.81 | Avg. Vel (f/s)

Max Chi Dpth (1) 5.8 | Hydr. Depth (fi) 592
Conv. Total (cfs) 41895.4 | Conv. (cfs) 416954 |
Length Wid. (ft) | [ wetted Per. iy | I asos
 MinChEI(f) | 33.80 | Shear (Ib/sq ft) 1 0.57
| Alpha ﬂ 1.00 | Stream Power (b/its) | 7.91

Frctn Loss (ft) '

Cum Yolume (acre:ft)

| C&ELoss(ft),

Cum SA (acres)
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2005 Storm Drainage Master Plan

Appendix D
POND-2 Hydraulic Model Results



Outlet Structure File: PROJS804.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

LR ER A AR AR AL SR AR ERASEEE RS R RS EEEEEE RS SRR R R R AR EREEEREREEEEE TS S L]

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4' wide spillway. Inlet control on the &" drain pipe.

T kAT I TR AR IR TR A AN A A TR AT X I T ALK FTAR A AL AT T A AR IR T Ak v Tdk & ko x

*%k %% COMPOSITE OUTFLOW SUMMARY ##%*¥*

Elevaticn (ft) Q (cfs) Contributing Structures

+1
+1
+1

m
O
[ve]
[NSTENC T S G T G J S5 Ty U A ST S0 Y R O 0 S S

NI OO0 UTs W W NN OO
ul
(&)

WUTOoWwWWwWUuPRE JJWwWwomwohoNoyomw il o

+1



Outlet Structure File: PROJ9804.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

KA E AR KA A IR A IR AT IR XA A AT ST IA I AR AR I A AT AT XA A A A I TRARI AN TS FrFdhxwdh ko xh

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4' wide spillway. Inlet control on the 6" drain pipe.

LA EE RS SR EE R AR R RS A SR RS R R R ESEREEEEEEEEEESEEEEREEEEEELESEE RS IR NS

Cutlet Structure File: C:/temp/matt/9804\PROJ9804.STR
Planimeter Input File: c:/temp/matt/9804\PROJTY804 . VOL
Rating Table Output File: c¢:/temp/matt/9804\PROJIBOL.PND

Minn. Elev. (ft) = 0 Max. Elev. (ft) = 7.9 Incr. (ft) = .5
rdditional elevations (ft) to be included in table:

* kK 0k kK ok & 0k ¥ % K Kk Kk * K X ¥ * %X % *x Kk Kk F * F* Kk

6.

[61]

R R R R R R R R R e T R A G S A S
SYSTEM CONNECTIVITY

FhFAEFTRIA AT I RIT T AR AR TRIFTA AT AFT A TR hhhhkwk bk sk

Structure No. QO Table Q Table
WEIR-VR 2 -> 2
CULVERT-CR 1 -> 1

outflow rating table summary was stored in file:
c:/temp/matt/9804\PROJSB0O4 . PND



Outlet Structure File: PROJO9804.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

SRR R R R A S R TSR R RIS RS R RS RS RS SR EE AR SRR RS EER SRR R R

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4' wide spillway. Inlet control on the 6" drain pipe.

R R I S R I I N I I I T I T
s>>>»> Structure No. 2 <<<<<<
(Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft)? 6.5

E2 elev, (Fg)'? 7.901
Weir coefficient? 2.6
Welr elev. {(ff)? 6.5
Length (ft)? 4
Contracted/Suppressed (C¢/8)? C



OCutlet Structure File: PROJS804.S8TR

POND-2 Version: 5.21 5/N:
Date Executed: Time Executed:

kkhhkhhhRrrhbhR bk kbbb hkRdkFrhkdhhhkhhFhhdhbrhhdhdhhrrhhrh R mdddhdr ke heksk

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4' wide spillway. Inlet control on the 6" drain pipe.

IR R RS SRR EE R R R ERSE L EEELEREEREEEASES SRR S EEEEEEEREREEEEEREE SRR

>>>>>> Structure No. 1 <<<<c<
(Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev. (f
E2 elev. (£
Diam. {(ft)
Inv. el. (ft
Slope (ft/f
Tl ratio?
T2 ratio?

K Coeff.? 0.0018
M Coeff.?

c Coeff.?

Y Coeff.?
Form 1 or 2°?
Slope factoxr? -0.5

.003
.75

o O N

.



Outlet Structure File: PROJS804.S8TR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

HHIEAAET TR KA AR A RAKR TR R IR I AT AR T AERI AR AA R AR R AR AT I A LA IR T A, X kR

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4’ wide sgpillway. Inlet control on the 6" drain pipe.

SR SRR RS AR R R R RS LIRS A SRR RS R RS TR SR EREREEEEEREE TS

Outflow Rating Table for Structure #2
WEIR-VR Weir - Vertical Rectangular

*xx k% INLET CONTROL ASSUMED *#**%%

Eievation (ft) Q {cfs) Computation Messages
0.00 0.0 B < Inv.El.= 6.5
0.50 0.0 E <« Inv.El.= 6.5
1.00 0.0 E < Inv.Z8l.= 6.5
1.50 ¢.0 E < Inv.El.= 6.5
2.00 0.0 E <« Inv.Bl.= 6.5
2.50 0.0 E <« Inv.ELl. 6.5
3.00 0.0 ¥ < Inv.El.= 6.5
3.50 0.0 E < Inv.E1l. 6.5
4.00 0.0 E <« Inv.El.= 6.5
4.50 0.0 E <« Inv.El.= 6.5
5.00 0.0 T < Inv.El.= 6.5
5.50 6.0 E < Inv.El.= 6.5
5.00 0.0 5 <« Inv.El.= 6.5
.50 0.0 H =0.0
6.50 5.0 H =0.0
7.00 3.6 H =.5
7.50 g.9 H =1.0
7.90 16.0 H =1.4

C = 2.6 L {ft) = 4
H (ft) = Table elev. - Invert elev. ( 6.5 £t )
Q (cfg) = C * (L-.2H) * (H**1.5) -- Contracted Weir



at dc

Outlet Structure File: PROJ9804.STR

PCND-2 Version: 5.21 5/N:
Date Executed: i Time Executed:

AR R R e R e R R RS RS LSS RS RS SRR RS R EEE RS A RS REEEE SRR RN LR RS

Multi-stage outlet structure consisting of a 6" outlet pipe, and
a 4' wide spillway. Inlet control on the 6" drain pipe.

IR R R ES S EE AR R AR RS SR RS SRR S EEEEE SRR TR AR E TS EEREESE R EEEEEEE SRR EEREEEES

outflow Rating Table for Structure #1
CULVEBRT-CR Circular Culvert (With Inlet Control)

FHhxkx INLET CONTROL ASSUMED *#*%#%*

Elevation (£t) Q (cfs) Computation Messages
0.00 0.0 No headwater
0.50 0.5 Submerced: “HW =.5
1.00 2.9 Submexced: HW =1.0
1.50 2.8 Submerged: HW =1.5
2.00 4.6 Submerged: HW =2.0
2.50 5.2 Submexrged: HW =2.5
3.00 5.8 Submerged: BW =3.0
3.50 6.3 Submerged: HW =3.5
4.00 6.8 Submerged: HW =4.0
4,50 7.3 Submerced: HEW =4.5
5.00 7.7 Submerged: HW =5.0
5.50 8.1 Submerged: HW =5.5
6.00 8.5 Submerged: HW =6.0
€.50 8.9 Submerged: HW =6.5
6.50 8.9 Submerged: HW =6.5
7.00 9.2 Submerged: HW =7.0
7.50 9.6 Submerged: BHW =7.5
7.9¢C 9.8 Submerged: HW =7.900

Used Unsubmerged Egu. Form (1) for elev. less than .31 ft
Used Submerged Eguation for elevations greater than .39 ft
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sqg.ft)

Transition flowes interpolated from the following values:
El=.51 ft; Q1=.49 cfs; Dc=.35 £t; E2=.39 ft; 02=.536 cfs



POND-2 Version: 5.21 §/N: Page 1
EXECUTED: 04-01-2005 13:30:17

AR SRR E LR RS SRS SR RS R SR AR A SRS E SRR REE R R SRR SRS EREEREEREEEEEEREEREE ST X

*
*

*®
*

* Multi-stage outlet structure coasisting of a 6" outlet pipe, and
*

* a 4' wide spillway. Inlet control on the 6" drain pipe.
*

*

*
*

IR R R RS R RS SRR SR EREREREEEEEEEERE R EEEEEEEESEEEEEEERIE R R SRR R R R R R R

Inflow Hydrograph: c:/temp/matt/S804\HYDRS804.KYD
Rating Table file: c¢:/temp/matt/9804\PROJSBC4 .PND

-~--INITIAL CONDITIONS----

Elevation = 0.00 ft

outflow = 0.00 cifs

Storage = 0.00 ac-ft

INTERMEDIATE RCUTING
GIVEN POND DATA COMPUTATIONS

IELEVATION| OUTFLOW | STORAGE | i 28/t | 28/t + 0
|
i

| {ft) [ fecfs)y | (ac-£t) | (cfs) | (cfs)
H
I
‘ EERREEEEE EERREEEES |- | R ERRREEE R ERRhEtE
i

! 0.00 | 0.0 | 0.9000] ; 0.0 | 0.0
|

0.50 | 0.5 | 0.153] ! 37.0 | 37.5

|

{ 1.00 | 2.9 | 0.308] | 74.6 | 77.5
}

| 1.50 | 3.8 | 0.466| | 112.8 | 116.6
’ ! 2.00 | 4.6 | 0.626| | 151.5 | 1561
|
[

| 2.50 | 5.2 | 0.789]| | 190.9 | 196.1
{
i

| 3.00 | 5.8 | 0.954] | 230.8 | 236.6
!

f 3.50 | 6.3 | 1.121] | 271.3 | 277.6
|

l 4.00 | 6.8 | 1.291] | 312.4 | 319.2
|

| 4.50 | 7.3 | 1.463]| f 354.1 | 361.4
|
|

! 5.00 | 7.7 | 1.638] | 396.4 | 404.1

| 5.50 | 8.1 | 1.815]| | 433.3 | 447.4



6.00 | 8.5 | 1.995] | 482.9 | 491.4

6.50 | 8.9 | 2.178| | 527.0 | 535.9
7.00 | 12.8 | 2.363] | 571.8 | 584.6
7.50 | 19.5 | 2.551] | 617.2 | 636.7
7.90 ! 25.9 | 2.703} ! 654.0 | 679.9

Time increment (t) = 0.100 hrs.



POND-2 Version:

EXECUTED: 04-~01-~2005

Pond File:

5.21 S/N:

Inflow Hydrograph:
outflow Hydrograph: c¢:/temp/matt/5804\0UT

INFLOW HYDROGRAPH

13:30:17

c:/temp/matt/9804\PROJO804 . PND
c:/temp/matt/9804\HYDRS804 . HYD

TIME | INFLOW |
ELEVATION|
(hrs) | (cfs) |
(ft) |
———————— oo
--------- |
9.000 | 3.00]
0.00 |
[ 9.100 | 3.00|
0.08 |
| 9.200 | 4.00!
0.17 |
[ 9.300 | 4.00]|
0.27 |
| 9.400 | 5.00]
0.29 |
| 9.500 | 5.00]
0.51 |
| 9.600 | §.00]
0.63 |
| 9.700 | 9.00}
0.79 |
| 9.800 | 12.00]
1.02 |
| 9.900 | 15.00 ]
1.28 |
| 10.000 | 26.00]
1.71 |
| 10.100 | 45.00]|
2.50 |
| 10.200 | 48.00|
3.51 |
| 10.300 | 32.00]
4.32 |
| 10.400 | 20.00/1
4.76 |
| 10.500 | 15.00]
5.00 |
| 10.600 | 13.00]|
5.14 |
I 10.700 | 11.00]
5.24 |
| 10.800 | s.00]
5.29 |
| 10.%00 | 8.00|
5.30 |
[ 11.000 | 8.00}
5.30 |
i 11.100 | 8.00]|
5.30 |

$3.0

80.0

52.0

35.0

28.0

24 .0

20.0

16.0

16.0

Page 2

.HYD
ROUTING COMPUTATIONS
28/t - O 25/t + O | OUTFLOW
{cfs) (cfs) | (cfs)

_______________________ | e——
0.0 0.0] 0.00

5.8 6.0 0.08
12.5 i2.8] 0.17
20.0 20.5] 0.27
28.2 29.0]| 0.38
37.1 38.2] 0.54
45.8 48,1 1.14
57.0 50.8] 1.90
72.2 78.0] 2.91
52.4 99.2| 3.40
125.1 133.4] 4.14
185.7 196. 1] 5.20
266.1 278.7] §.31
331.9 346.1| 7.12
368.8 383.9] 7.51
388.4 403.8| 7.70
400.8B 416.4]| 7.81
409.0 424 .8 7.89
413.2 429.0] 7.93
414.3 430.2| 7.94
414 .4 430.3] 7.94
414.5 430.4]| 7.94
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POND-2 Version: 5.21 §/N:

EXECUTED:

04-01-2005

Pond File:
Inflow Hydrograph:
outflow Bydrograph: ¢:/temp/matt/9804\0UT

INFLOW HYDROGRAPH

13:30:17

c:/temp/matt/9804\PROJS804 . PND
c:/temp/matt/5804\HYDROBO4 . HYD

TIME
ELEVATION|
(hrs)

(

NN N — W W W W W — W W W W= W W~ W e W e W —— W) — e e D

ft)

i

|
i

(cfg)

.00 |
.00}
.00
.00
.00 |
.00}
.00
.00
.00]
.00}
.00}
.00}

00|

Page 3

.HYD
ROUTING COMPUTATIONS
28/t - © 28/t + O | OUTFLOW
(cfs) (cfs). | (cfs) l{
_______________________ [wmmmmmene
323.3 337.3] 7.02 |
317.4 331.3 6.94 |
311.7 325 .4 | 6.87 |
306.0 319.7] 5.81 |
300.6 214.0| 6.74 |
295.2 308.6] 6.67 |
290.0 303.2] .61 |
284.9 298.0! 6.55 |
279.9 292.9] 6.48 |
275.1 287.9] 6.42 |
270.4 283.1] 6.37 |
265.7 278 .4 | 6.31 |
261.2 273.7] 6.25 |
255.9 268.2 ] 6.19 |
249.7 261.9] 6.11
243.6 255.7| 6.03 |
237.7 249.6| 5.96 |
231.9 243.7] 5.89 |
226.3 237.9/1 5.82 |
220.8 232.3 | 5.74 |
215.5 226.8| 5.65 |
210.3 221.5] 5.58 |



15.700 | 3.00]|

£.75 {

| 15.800 | 3.00]
2.69 |

| 15.900 | 3.00]
2.63 |

| 16.000 ! 3.00]
2.57 |

| 16.100 | 3.00]|
2.51 |

| 16.200 | 3.00]
2.46 |

{ 16.300 | 3.00]
2.40 |

| 16.400 | 3.00]
2.35

| 16.500 | 3.00]
2.30 |

[ 16.600 | 3.00}
2.25 |

| 16.700 | 3.00]
2.21 |

| 16.800 | 3.00]
2.6 |

| 16.900 | 3.004
2.11 |

! '17.000 | 3.00]
2.07 |

| 17.100 | 3.00]
2.03 !

| 17.200 | 3.00]
1.99 |

| 17.300 | 3.00]
1.95 |

I 17.400 | 3.00]
1.91 |

| 17.500 | 3.60]
1.87 |

| 17.600 | 3.00]
1.84 |

[ 17.700 | 3.00|
1.80 |

| 17.800 | 3.00]|
1.77 |

| 17.900 | 3.00/
1.74 |

| 18.000 | 3.00]
1.71 |

205.

200.

191.

186.

182.

178.

174.

137.

124,

132.

197.

152.

188.

1~

>

IoN

[ExN

.50

.43

.35

.28

W22

.15

.09

.02

.86

.90

.B5

.79

.74

.68

.29

.23

.18

.14



POND-2 Version: 5.21 §/N: Page 4
EXECUTED: 04-01-2005 13:30:17 '

Pond File: c:/temp/matt/9804\PROJS804 .PND
Inflow Hydrograph: c¢:/temp/matt/9804\HYDRS804 . .HYD
Outflow Hydrograph: c:/temp/matt/9804\0UT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
1 TIME | INFLOW | | <Ii+I2 | 28/t - 0O | 28/t + O | OUTFLOW
ELEVATION|
' (hrs) | (cfs) | | (cfs) | (cfs) i (cfs) |  (c£3) |
(ft)
oo [prmmenes I | =mm e | =rmm e | =oemmmees
j 18.100 | 3.00| | 6.0 | 122.7 | 130.9] 4.09 |
1.68 |
| 18.200 | 3.00] | 6.0 | 120.6 | 128.7] 4.05 |
1.68 |
| 18.300 | 3.00! | 6.0 | 118.6 | 126.6 | 4.00 |
1.63 |
{ 18.40¢ | ~ z.00| | 6.0 | 116.7 | 124.6] 3.96 |
1.60 |
I 18.500 | 3.00] | .0 | 114.8 | 122.7] 3.92 |
1.58 |
| 18.600 ! 3.000 6.0 | 123.1 | 120.8| 3.89 |
1.55 |
| 18.700 | 3.00] | 5.0 | 111.4 | 119.1] 3.85 |
1.53 |
| 18.800 | 3.00) | 5.0 | 105.7 | 117.4]| 3.82 |
1.51 |
| 18.900 | 3.00] | 6.0 | 108.2 | 115.7] 3.78 |
1.49 |
| 13.000 | 2.c0! | 5.0 | 105.7 | 113.2] 3.72 |
1.46 | ,
j 19.1200 | 2.00] | 4.0 | 102.4 ] 109.7] 3.64 |
1,41 |
I 19.200 | 2.00] | 4.0 | 99.3 | 106.41 3.57 |
1.37 |
| 19.300 | 2.00f | 4.0 | 96.3 | 103.3] 3.49 |
1.23 ]
| 19.400 | 2.00f | 4.0 | 93.5 | 100.3 | 3.43 |
1.29 |
| 19.500 | 2.00[ | 4.0 | 90.7 | 97.5]| 3.36 |
1.26 |
| 19.600 | 2.00| | 4.0 | 8g.1 | 94.7| 3.30 |
1.22 |
| 19.700 | 2.00] | 4.0 | 85.7 | 92.1| 3.24 |
1.19 |
| 19.700 [ 2.00) | 4.0 | 83.3 | - 89.7| 3.18 |
1.1 :
| 19.%00 | 2.000 | 4.0 | B1.1 | 87.3] 3.13 |
1.13 |
| 20.000 | 2.00} | 4.0 | 78.9 | 85.1] 3.07 |
1.10 |
[ 20.100 | 2.00) | 4.0 | 76.9 | 82.91 3.02 |
1.07 |
{ 20.200 | 2.00] | 4.0 | 74.9 | 80.9]| 2.98 |
1.04 |



B N o N oo N

00— Q=0 — 00— 0O —Q——0O0— 00— 0O —O e Tme D — O O O — Qe O QD e O o O e O e O —— ot ——
DN ONDON OO OGN O @ N .

21,

CrE) W RN W R W D @R T

22.

ra

o

N

[\

.00
.00}
.00 |
.00
.00 ]
.00
.00 |
.00 ]
.00 |
.00
.00}
.00/

.00 |

.00}

73.

71.

69.

68.

67.

66.

55.

64.

63.

60.

60.

60.

60 .

59.

59.

55.

59.

()Y

>

[es]

ut

78.

77.

73.

72.

71.

54 .

63.

63.

3.

o

3%

.93

.87

.77

.68

.59

.46

.41

.36

.31

.28

.10

.09

.08

.07

.06

.05



POND~2 Version: 3.21 S/N:

Page 5

EXECUTED: 04-01-2005  13:30:17

Pond File: c:/temp/matt/9804\PROJS804 . PND

Inflow Hydrograph: c¢:/temp/matt/9804\HYDR9B04 . .HYD

outflow Hydrograph: c:/temp/matt/9804\0UT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

| TiMe | INFLOW | | Ii+I2 | 28/t - 0O | 28/t + O | OUTFLOW
|ELEVATION| ‘

i (hrs) | (cfs) | | (cfs) | (cfs) | (cfs) | (cfs)
(ft) :

|- oo I | e | oo mmen e | =mmeee
iy |

| 22.700 | 2.00] | 4.0 | 59.2 | 63.3] 2.05
0.82 |

| 22.800 | 2.00! | 4.0 | 59.1 | 63.2] 2.04
0.82 |

| 22.900 | 2.060] | 4.0 | 59.0 | £3.1] 2.04
0.82 |

I 23.000 | z.00f | 4.0 | 59.0 | €3.0] 2.03
0.82 |

| 23.100 | 2.001 | 4.0 | 58.9 | 63.0] 2.03
6.82 |

| 23.200 | 2.00} | 4.0 | 58.9 | 62.9| 2.02
0.82 |

| 23.300 | 2.00} | 4.0 | 58.8 | 62.9] 2.02
0.82 |

[ 23.400 | 2.00 | 4.0 | 58.8 | 62.8 | 2.02
0.82 |

| 23.500 ! 2.00] | 4.0 | 58.8 | €2.8] 2.02
0.82 |

| 23.600 | 2.00] | 4.0 |- 58.7 | 62.81 2.01
0.82 |

| 23.700 | 2.00] | 4.0 | 58.7 | 62.7] 2.01
0.82 |

| 23.800 | 2.00f | 4.0 | 58.7 | €2.7] 2.01
0.81 |

| 23.900 | 2.00] | 4.0 | 58.7 | 62.7]| 2.01
0.81 |



POND-2 Version: 5.21 S/N: Page 6
EXECUTED: 04-01-2005 13:30:17

TRk kkdkkkkkkxkkdkx+x SUMMARY OF ROUTING COMPUTATIONS

LR AR RS SRR EEEEE SR LR

Pond File: c:/temp/matt/9804\PROJIBO4 . PND
Inflow Hydrograph: c:/temp/matt/9804\HYDRO804.HYD
outflow Eydrograph: c:/temp/matt/9804\0UT LHYD
Starting Pond W.S. Elesvation = 0.00 ft

*¥xwxkk Gummary of Peak Cutflow and Peak Elevation *#x**

Peak Inf}ow = 48.00 cfs
Peak Outflow = 7.94 cfs
Peak Elevatiecn = 5.30 ft

¥Hxkx Gummary of Approximate Peak Storage *xk*¥

Initial Storage = 0.00 ac-ft
rPeak Storage From Storm = 1.75 ac-ft
Total Storage in Pond = 1.75 ac-ft

Warning: Inflow hydrograph truncated on left side.
Warning: Inflow hydrograph truncated on right side.



POND-2 Version: 5.21 §/N: Page 7

Pond File: c:/temp/matt/9804\PROJY9804 . PND

Inflow Hydrograph: c:/temp/matt/9804\HYDRO9804 .HYD

Outflow Hydrograph: c:/temp/matt/9804\0UT .HYD

EXECUTED: 04-01-

2005

Peak Inflow
13:30:17

Peak Outflow

Peak Elevation

48.00 cts

7.94 cfs
5.30 ft

o

KoK KK
>

10.6 -~/

10.7 -

]
<
Ut
1

RoX Mo\
*

10.8 -~

10.9 -

11.0 -

11.1 -

*
L R R A ﬁ

* * ok

11.3 =~



(hrs)

* File: c:/temp/matt/BBOé\HYDRS804.HYD

Qmax =
X File: c:/temp/matt/9804\0UT HYD

Qmax =

P
[1>N
~1 o

.0 cfs
.9 ¢fs



POND-2 Version: 5.21 S/N:

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<<<

Inflow Hydrograph: c:/temp/matt/98C4\HYDRSB04 . .HYD
Qpeak = 48.0 cfs

Estimated Outflow: c:/temp/matt/9804\ESTIMATE.EST
Qpeak = 10.0 cfs

Approximate Storage Volume
(computed from t= 9.10 to 10.75 hrs)

1.4 acre-ft



POND-2 Version: 5.21 8/N:
Plotted: 04-01-2005

0
o]
!
-]
3

KoMK o
*

BoX R X

1
]
(@]
1

S S S

L S S T

TIME
thrs)

* File: c¢:/temp/matt/9804\HYDR9804.HYD Cmax 48.0 cfs
x File: c:/temp/matt/9804\ESTIMATE.EST Qmax = 10.0 cfs



POND-2 Version: 5.21 S/N:

>>>>> OUTFLOW HYDROGRAPH ESTIMATOR <<<x<

Inflow Hydrograph: c¢:/temp/matt/9809\HYDRO80Y.HYD
Qpeak = 34.0 cfs

Estimated Outflow: c¢:/temp/matt/9809\ESTIMATE.EST
Qpeak = 10.0 cfs

Approximate Storage Volume
{computed from t= 9.10 to 10.55 hrs)

0.7 acre-ft



POND~-2 Version:

Plotted:

-t

=

ut
i

5.21 8/N:
04-01-2005

5

* 4 ok #

E I T S L

:/temp/matt/5809\HYDRS80S . HYD
:/temp/matt/9809\ESTIMATE.EST

Qomax
Qmax

it

34,0 cfs
10.0 cfs



Outlet Structure File: PROJ980S.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

(R AR TR EETE S LTRSS SR EEA LSS A S SR ST EEEEEEREEES LT EEEEERE LR R R RS KRR SRS R SRR

Circular detention basin with a 1' outlet pipe at the bottom and
a 4' wide spillway.

AR KK R AR TR KA AT AT AT RKIIA A AR IR KA I T RARARKN IR KRR ET A A AR AR T IR T hhdx *d sk

*xkkx COMPOSITE OUTFLOW SUMMARY *¥**%

Elevation (ft) Q (cfs) Contributing Structures
0.00 0.¢ 1
0.28 0.3 1
0.50 0.9 1
0.75 1.7 17
1.00 2.7 1
1.28 3.3 1
1.50 4.1 1
1.75 4.6 1
2.00 5.2 1
2.2 5.7 1
2.50 5.1 1
2.758 6.5 1
3.00 6.9 1
3.00 6.9 1
3.25 7.2 1
3.50 7.6 1
3.75 7.9 1
4.00 B.2 1
4.25 8.5 1
4.850 8.8 2 +1
4.75 10.4 2+
5.900 13.0 2 +1
5.25 16.2 2 +1
5.50 19.8 2 <1
5.75 23.8 2 +1
£.00 28.1 2 +1



Outlet Structure File: PRCJ9802.STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

RS S R R S R R R S N SRR E S SRR E R RS R AR EERERE R R EEEEEEE S SN S

Circular detention basin with a i' outlet pipe at the bottom and
a 4' wide spillway.

EE SRS SRR AR EEEEELEEREEEESAEEEESEEES S EEEEEEREEEEREEREELEEEESEESEESS

Outlet Structure File: c:/temp/matt/9809\PROJTI809.ST
Planimeter Input File: c:/temp/matt/SBCO\PROJSB09.VOL
Rating Table Output File: c:/temp/matt/9809\FROJZB0S.PND

Min., Blev. (ft) = 0 Max. Blev. (ft} = 6 Incr. (ft) = .25

Additional elevations (ft) to be included in table:
* * * % % % *x  * * R * * * ok %k ® * ® * & * * ¥ ok %

3

AARIEF AKX A XA A I AT AT TR AT A kA b A h Ak drdkRhdd 3w d

SYSTEM CONNECTIVITY

LR R R R RS AR R A RE SRS RS SRS RS R RS EEEEREEEEEEEEEEEES

Structure No. Q Takle Q Table
WZIR-VR 2 -> 2
CULVERT-CR 1 - > 1

Cutflow rating table summary was stored in file:
c:/temp/matt/9809\PROJSBOY . PND



Outlet Structure File: PROJ980S.STR
POND-2 Versicn: 5.21 S/N:

Date Executed: Time Executed:

R R A S R R R R RS RS E R S LSRR RS AR RS EEEAE RS E RS SRR EEE R EES

Circular detention basin with a 1' outlet pipe at the bottom and
a 4' wide spillway.

IR R A AR SRS EE RS EE SRS SR SRR R SRR SRR EEEEE SRR R EE RN LRSS ERREEEEEE SRR EEE

>>>>>> Structure No. 2 <<<<x<
(Input Data)

WEIR-VR
Weir ~ Vertical Rectangular

El elev.(ft)? 4.5

E2 elev. (fL)? 6.001
Weir zoefficient? 2.5
Weir elev. (fo)? 4.5
Length (fg)? 4
Contracted/Suppressed (C/S)? C



Ooutlet Structure File: PROJS805.STR

PCND-2 Version: 5.21 5/N:
Date Executed: Time Executed:

IS RS SRS LS AL L EEE AL EEEE SRS R E R RS ESEEEEREREEEESSEEEEESE TS REEE2EE

Circular detention basin with a 1' outlet pipe at the bottcm and
a 4' wide spillway.

I AR SRS AR R X R AR R R RS LS EEEREEEE S SR EEEE AR EEEREXEEEEEE RS L ST

>>»>>>> Structure No. 1 <<<<<x
{Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

?
j? 6.001

Inv. el. (ft)?
Slope {(ft/ft)?
"1 ratio?

T2 ratio?

K Coeff.?

M Coeff.?

c Coeff.?

Y Coeff.?

Form 1 or 27
Slope factor? -0.5

O O pA

.10

.0018

~1 O

[ BRG]

H o oo



Outlet Structure File: PROJ9805.STR

POND-2 Versicn: 5.21 S/N:
Date Executed: Time Executed:

LR R AR SRR R TR R RS R R R R A SRR RS E RS EE S EEEERAE R R AR EEEEEEEREEE RS EEE)

Circular detention basin with a 1' outlet pipe at the bottom and
a 4' wide spillway.

RS EE S ES SRS RS SRR SRR SRR EER SRS EESEEEEREE RS ENESEREREEEEEEERE SIS E]

Outflow Rating Table for Structure #2
WEIR-VR Weir - Verticzl Rectangular

#xwkk TNLET CONTROL ASSUMED ****+*

Elevation (ft) Q0 (cfs) Computation Messages
0.00 0.0 E < Inv.El.= 4.5
0.22 0.0 E < Inv.El.= 4.5 i
0.0 0.0 E <« Inv.El.= ¢.5
0.75 0.0 E < Inv.El.= 4.5
1.C0 0.0 E < Inv.®El.= 4.5
1.25 0.0 E < Inv.El.= 4.5
1.5¢0 0.0 E < Inv.El.= 4.5
1.75 0.0 E < Inv.El.= 4.5
2.00 0.0 E < Inv.El.= 4.5
2.25 0.0 E < Inv.El.= 4.5
2.50 0.0 E < Inv.El.= 4.5
2.78 0.0 E « Inv.El.= 4.5
3.00 0.0 E < Inv.El.= 4.5
3.C0 0.0 E « Inv.Eil.= 4.5
3.25 0.0 E < Inv.Bl.= 4.5
2.50 0.0 E <« Inv.El.= 4.5
3.75 0.0 E <« Inv.El.= 4.5
4.00 0.0 E < Inv.El.= 4.5
4.25 0.0 E < Inv.El.= 4.5
4.50 0.0 H =0.0
4.75 1.3 H =.25
S.00 2.6 H =.5
5.25 €.5 H =.750
5.50 g.58 H =1.0
5.7 13.6 H =1.25
6.00 17.7 H =1.5

C = 2.6 L (ft) = 4
H (ft) = Table elev. - Invert elev. ( 4.5 ft )
Q (cfs) = C » (L-.2H) * (H**1.5} -~ Contracted Weir



Ac=.126
\C=.294
ACc=.45
Ac=.587
‘at de

Outlet Structure File:

POND-2 Version: 5.21
Date Executed:

PROJS809.8TR

S/N:

Time Executed:

I Z AR R R R A S A RS R e A R A E R L SRR R R R A RS SRR AR EEEEE SR TR REEEEESS

Circular detention basin with a 1!

a 4' wide spillway.

outlet pipe at the bottom and

IR AR R A SR E SRS RS EEE XL SRS S S E SR LR AR SRS RS RS R EEEEEEREEEEESEERESS

outflow Rating Table
CULVERT-CR Circular

xkkx% INLET

CONTROL

for Structure #1
Culvert

(With Inle

ASSUMED #**

£ Control)

* %Kk

Elevation (ft) Q (cfe) Computation Messages
0.060 0.0 No headwater

T, 0.25 0.3 Equ.i: HW =.25 de=.217
0.50 6.5 Egqu.l: HW =.5 dc=.401
G.75 1.7 Equ.1l: HW =.75¢0 dc=.557
1.00 2.7 Egu.l: HW =1.0 dec=.7
1.25 3.3 Submerged: HW =1.25
1.50 4.1 Submerged: HW =1.5
1.78 4.6 Sucmerged: HW =1.75
2.00 5.2 Submerged: HW =2.0
2.25 5.7 Submergad: HW =2.25
z.50 6.1 Submerged: HW =2.5
2.75 5.5 Submerged: EW =2.75
3.00 6.9 Submerged: HW =3.0
.00 6.9 Submerged: HW =3.0
3.28 7.2 Submerged: HW =3.25
3.50 7.6 Submerged: HW =3.5
.75 7.9 Submerged: KW =3.75
4.00 8.2 Submerged: HW =£.0
4.25 8.5 Submerged: HW =4.25
4.50 8.8 Submerged: HW =4.5
4.75 g.1 Submerged: HW =4.75
5.00 9.4 Stbmerged: EW =5.0
5.25 9.7 Submerged: HW =5,25
5.50 9.9 Submerged: EW =5.5
5.75 10.2 Submerged: EW =5.75
6.00 10.4 Submerged: HW =6.0

Used Unsubmerged Equ. Form {1} for elev. less than 1.01 ft

Used Submerged Equation for elevations greater than 1.18 ft
HW=Headwater (ft) dc=Critical depth (ft) Ac=Area (sq.ft)

Transition flows interpolated from the following values:
El=1.01 ft; Q1=2.7% cfs; Dc=.71 f£t; E2=1.18 ft; Q2=3.14



POND-2 Version: 5.21 S§/N: Page
EXECUTED: 04-01-2005 13:44:45

fuxy

AR I AT FRIIAKRAKRTX I KRR T LA AR T IR A RI A I E R I TR A ATk R Ak hkFr kTR Ak R Tk kok dw

L3
*

* Cilrcular detention basin with a 1' outlet pipe at the bottom and
*

* a 4' wide spillway.
*

*
*

*
*

*
x

KA Rk AT AR R A A AR A RERTI AR FLAKRA R AF AR AR KRATRIARE R AT R b TR R T hxkhFdhkkhrndddxkr

Inflow Hydrograph: c:/temp/matt/S809\HYDROBOS HYD
Rating Table file: c:/temp/matt/9809\PROJIEOS . PND

e

----INITIAL CONDITICNS-~-~-

Elevation = 0.00 £t

Ooutflow = 0.00 cfs

Storage = °  0.00 zc-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS

|ELEVATION|{ OUTFLOW | STORAGE | | 25/t | 28/t + 0

[ (ft) |  (cfs) | (ac-ft) | | (cfg) | (cEs)
|
H

|- o |- | R R AL
!

| 0.00 | 0.0 | 0.000] 1 0.0 | 0.0

[ 0.25 | 0.3 | 0.076] | 18.4 | 18.7
!
i 0.350 | 0.9 | 0.153 | { 37.0 | 37.9
' | 0.75 | 1.7 | 0.230] [ 55.7 | 57.4
|
i

1 1.00 | 2.7 | 0.308] | 74.6 | 77.3
|
‘ [ 1.25 | 3.3 | 0.387| [ 93.6 | 96.9
|

i 1.50 | 4.1 | 0.466 | | 112.8 | 116.9
i

| 1.75 | 4.6 | 0.546 | | 132.1 | 136.7
|

1 2.00 | 5.2 | 0.626/ | 151.5 | 156.7
i

| 2.25 | 5.7 | 0.707] | 171.1 | 176.8
l

| 2.50 | 6.1 | 0.789] | 150.9 | 187.0

| 2.75 | 6.5 | 0.871} i 210.8 | 217.3



3.00 | 6.9 | 0.954 | | 230.8 | 237.7

3.25 | 7.2 | 1.037] | 250.9 | 258.1
3.50 | 7.6 | 1.121] | 271.3 | 278.9
3.75 | 7.9 | 1.206] | 251.7 | 299.6
4.00 | g.2 | 1.291] 1 312.4 | 320.6
4.25 | 8.5 [ 1.377] | 333.1 | 341.6
4.50 | 8.8 | 1.462] | 354.1 | 362.9
4.75 | 10.4 | 1.550] | 375.2 | 385.6
5.00 | 13.0 | 1.638] | 396.4 | 409.4
5.25 ! i6.2 | 1.726] | 417.8 | 434.0
5.50 | 19.8 | 1.815] | 439.3 | 459.1
5.75 | 23.8 | . 1.905] ! 461.0 | 484 .8
6.00 | 28.1 | 1.995 | | 482.9 | 511.0

Time increment (t) = 0.100 hrs.



Page 2

POND-2 Version: 5.21 5/N:

EXECUTED: 04-01-2005  13:44:45

Pond File: c:/temp/matt/9809\PROJIBCY . PND

Inflow Hydrograrh: c:/temp/matt/9809\HYDRSB80S.HYD

outflow Hydrograph: c:/temp/matt/9809\0UT LHYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

TIME | INFLOW | | I1+I2 | 28/t - O | 28/t + O | OUTFLOW

ELEVATION]|
| (hrs) | (cfs) | | (cfs) | (cfs) | (cfs) | (cfs)
(f£) |
[-------- FEEREEEEE | |- = [=mmmmee
| m e |
| 3.000 | 2.00) | ----- [ 0.0 | 0.0/ 0.00
0.00 |
| 9.100 | 2.00| | 4.0 | 3.9 | 4.0 0.06
0.05 |
[ e.z00 | .00 | 5.0 | 8.5 | 8.9] 0.14
0.12 |
| 9.300 | 3.00( | 6.0 | 14.1 14.6] 0.23
0.12 |
| 5.200 | 3.00| | 6.0 | 19.4 | 20.1] 0.34
0.27 |
| s.500 | 4.00| | 7.0 | 25.4 | 26.4] 0.54
0.35 |
| 2.800 | 2.00] | 8.0 | 31.8 | 33.4]| 0.76
0D.44 |
[ 9.700 | 6.00] | 10.0 | 39.7 | 41.8] 1.06
0.55 |
| ¢.s800 | 9.00] | 15.0 | 51.5 | 54.7] 1.59
0.72 |
| g.9c0 | 1t.00] | 20.0 | 66.7 | 71.5] 2.41
0.93 |
[ 10.000 | 18.00{ | 29.0 | 8.2 | 95.7] 3.26
1.23
I 10.100 | 32.00! | 50.0 | 129.8 | 129.2| 4.68
1.78 |
| 10.200 | 34.00| | 6.0 | 183.7 | 195. 8| 6.08
2.49 |
| 10.300 | 22.00| | 56.0 | 225.8 | 239.7/| 6.93
3.02 |

10.400 | 14.00) | 36.0 | 247.3 | 261.8} 7.27
3,29 |
{ 10.500 | i1.00] | 25.0 | 257.3 | 272.3] 7.47
3.42 |
| 10.600 | s.00{ | 20.0 | 262.2 | 277.3] 7.57
3.48 |
| 10.700 | 8.00| | 17.0 | 264.0 | 279.2 | 7.60
3.50 |
| 10.800 | 7.00] | 15.0 | 263.8 | 279.0| 7.60
3.50 |
| 10.9%00 | 6.00] | 13.0 | 261.7 | 276.8] 7.56
3.47 |
| 11.000 | 6.00| | 12.0 | 258.7 | 273.7] 7.50
3.44 |
[ 11.100 | 6.00| | 12.0 | 255.8 | 270.71 7.44
3.40 |



[ 11.200 | 5.00]
3.35 |

| 11.300 | 5.00]
3.30 |

| 11.400 | 5.00]
3.24 |

| 1:1.500 | 5.00]
3.15 | '

| 11.600 | 5.00]
3.14 |

| 11.700 | 4.00]|
3.07 |

| 11.800 | 4.00]
3.00 |

|"11.900 | 4.00]
2.83 |

| 12.000 | 4.00|
2.86 |

[ 1z2.100 | 4.00]
2.80 |

[ 12.200 | 4.00!
2.73 |

I 12.200 | 4.00]
2.67 |

| 12.400 ! 4.00]
2.61

[ 12.500 | 4.00]
2.56 |

I 12.800 | 4.00]
2.50 |

| 12.700 ! £.00]|
2.45 |

{ 12.800 | 4.00|
2.40 |

I 12.3900 | 3.00]
2.34 |

| 23.000 | 3.00]
2.27 |

[ 13.100 | 3.00]
2.20 |

| 13.200 | 3.00]
2.14 |

| 13.300 | 3.00]
2.08 |

| 13.400 | 3.00]
2.02 |

11,

10.

10.

10.

252.

247.

243.

238.

234,

229.

224.

218.

213.

207,

202.

[

I

266.

2862.

257.

253.

248.

243.

237.

232.

226.

172.

167.

162.

158.

;.,.5

>

[&))

om

.37

.28

.19

.13

.06

.95

.90

.75

.68

.57

.60

.47

.35

.23



POND-2 Version:

EXECUTED:

Pond File:

5.21 8/N:

04-01-2005

Inflow Hydrograph:
Outflow Hydrograph: c¢:/temp/matt/9809\0UT

INFLOW HYDROGRAFPH

13:44:45

¢:/temp/matt/9809\PROJOB0S . DND
c:/temp/matt/9809\HYDRSS0S.HYD
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.00

[e)
o

(63
o

LHYD
ROUTING COMPUTATIONS
28/t - ©

o8.

95.

52.

89.

87.

85.

83.

i

ISy
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28/t + O | OUTFLOW

(cfs)

102.

99.

96.

91.

89.

1Y

4.

P

>
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Page 3



[ 15.700 |
1.12 |

| 15.800 |
1.10 |

| 15.900 |
1.08 |

| 16.000 |
1.05 |

| 16.100 |
1.03 |

| 16.200 |
1.01 |

[ 16.300 |
0.99 |

| 16.400 |
0.98 |

| 16.500 |
0.96 |

[ 16.600 |
0.355 |

| 16.700 |
0.94 |

| 16.800 |
0.92 |

[ 16.900 |
0.91 |

| 17.000 |
0.91 |

I 17.1200
0.90 |

[ 17.200 |
6.89 |

{ 17.300 |
0.88 |

| 17.400 |
0.88 |

{ 17.500 |
0.87 |

| 17.600 |
C.87 |
f17.700 |
0.85 |

| 17.800
0.86 |

| 17.90¢0 |
0.86 |

| 18.000 |
0 %

18]

58]

.00

.00]

.00}
. 00]
.00}
.00 |
.00 |
.00
.00 |
.00

00!

I
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79.
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POND-2 Version: 5.21 S/N:
EXECUTED: 04-01-2005 13:44:45

Pond File:

c:/temp/matt/9809\PROJY809 . PND

Inflow Hydrograph: c¢:/temp/matt/98C09\HYDRSBOS.HYD

outflow Hydrograph: c:/temp/matt/9803\0UT

INFLOW HYDROGRAPH

.HYD

{ TIME | INFLOW | | I1+I2 | 28/t -
|ELEVATION |

| (hrs) | (ecfs) | | (cfs) | (cfs)
(ft) |

|- FERRSREEE I oo
|- |

[ 18.100 | 2.00] | 4.0 | 61
0.85 |

| 18.200 | 2.00!0 | 4.0 | 61.
0.85 |

| 18.300 | 2.00] | 4.0 | 60
0.8%

I1e 400 ] z.00] | 4.0 | T 60
0.84 |

| 18.500 | 2.60] | 4.0 | 60
0.84 |

[ 18.600 | 2.00] | 4.0 | 60
0.8¢ |

| 18.700 | 2.00{ | 4.0 | €0
0.84 |

| 18.800 | 2.00] | 4.0 | 60,
0.84 |

| 18.900 | 2.00| | 4.0 | €0.
0.84 |

| 13.000 | 2.00f | 4.0 | 60.
0.83 |

[ 1g.100 | 2.00] | 4.0 | 60.
0.83 |

| 19.200 | 2.00] 4.0 | 60
0.83

| 19.300 | 2.00) | 4.0 | 59
0.83 |

| 19.400 | 2.00) | 4.0 | 59
0.83 | ‘

{ 19.500 | 2.00) | 4.0 | 59
0.83 |

| 19.600 | 2.00] | 4.0 | 59.
0.83 |

[ 19.700 | 2.00] | 4.0 | 59.
0.83 |

| 19.800 | 2.00] | 4.0 | 59.
0.83 |

| 19.900 | 2.00) | 4.0 | 59.
0.83 |

| 20.000 | 2.00| | 4.0 | 59.
0.83 |

| 20.100 | 2.00] | 4.0 | 59.
0.83 |

| 20.200 | 2.00} | 4.0 | 59.
0.83 |

€4,

64 .

64.

63.

63.

63.

63.

63,

63.

63,

63.

63.

1
I

ROUTING COMPUTATIONS

QUTFLOW

(cfs)

Page 4
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POND-2 Version: 5.21 S/N: Page 5
EXECUTED: 04-01-2005  12:44:45

Pond File: c:/temp/matt/9808\PROJSB09 . PND

Inflow Hydrograph: c¢:/temp/matt/9809\HYDRIBOI.HYD

outflow Hydrograph: c:/temp/matt/8809\0UT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

| TiME | INFLOW | | Il+I2 | 28/t - O | 28/t + O | OUTFLOW
|ELEVATION |

| (rrs) | (cfs) | | (cfs) | (cfs) ! (cfs) | (cfs) |
(ft) | ,

|- |- R o | -e e | -mmme e
|- |

| 22.700 | 1.00] | 2.0 | 50.4 | 53.4| 1.54 |
0.70 |

| 2z.800 | 1.00) | 2.0 | 45.4 | 52.4] 1.49 |
0.69 |

| 2z2.300 | 1.00) | 2.0 | 48.5 | 51.4] 1.45 |
0.67 |
4 232.000 | 1.00] | 2.0 | 47.7 | 50.5} 1.41 |
6.€66 |

| 23.1200 | 1.00] | 2.0 | 46.5 | 29.7| 1.38 |
0.65 |

| 23.200 | 1.00( | 2.0 | 46.2 | 48.9] 1.35 |
0.64 |

[ 23.300 | 1.00] | 2.0 | 45.6 | 48.2] 1.32 |
0.63 |

[ z3.200 | 1.00] | 2.0 | 45.0 | 47.6 1.2 |
0.62 |

| 23.500 | 1.00] | 2.0 | 44 .4 | 47.0] 1.27 |
0.62 |

| 23.600 | 1.00( | 2.0 | 43.9 | 46.4| 1.25 |
0.61 |

| 23.700 | 1.00] | 2.0 | 43.5 | 45.9] 1.23 |
0.66 |

I 23.800 | 1.00f | 2.0 | 43,1 | 45.5| 1.21 |
0.60 |

| 23.900 | 1.00] ] 2.0 | £2.7 | 45 .1 1.19 |
0.59 |



POND-2 Version: 5.21 8/N: Page §
EXECUTED: 04-01-2005 13:44:45

FrRhk Rk kFRR KAk kkwkkk SUVMARY OF ROUTING COMPUTATIONS

LR AR EEEEERE SRR EE]

Pond File: c:/temp/matt/9809\PROJYB0Y. PND
Inflow Hydrograph: <¢:/temp/matt/9809\HYDR9B0OS.HYD
outflow Hydrograph: c:/temp/matt/9809\0UT JHYD
Starting Pond W.S. Elevation = 0.00 ft

¥xkk %k Summary of Peak Outflow and Peak Elevation *x*xx*

Peak Inflow = 34.00 cis
Peak Outflow = 7760 cfs
Peak Elevation = 3.50 ft

*x% %% Summary of Approximate Peak Storage **ww*

Initial Storage = 0.00 ac-ft
Peak Storage From Storm = 1.12 ac-ft

11

-l

I
[
)J
nN
Q
0
t
H
fnd

Total Btorage in Pond

Warning: Inflow hydrograph truncated on left sids.
Warning: Inflow hydrograph truncated on right side.



2005

POND-2 Version:

Pond File:

c
Inflow Hydrograph: c:/temp/matt/9805\HYDRSE0S. HYD

Outflow Hydrograph: c¢:/temp/matt/9809\0UT

Peak Inflow

13:44:45
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5.21 S/N:

:/temp/matt/9809\PROJSB0S . PND

34.

~3

63

00

.60
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cfse

.HYD
EXECUTED:

Page 7

04-01-



(hrs)

* mile: c:/temp/matt/9809\HYDR9809.HYD Qmax

= 34.0 cfs
X File: c:/temp/matt/s809\0OUT .HYD Qmax

7.6 cfs

]



2005 Storm Drainage Master Plan

Appendix E

Project Cost Estimate Details



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 15-Jul-05
North Fortuna Drainage: Main Street Project No. 1 W&K Proj. No. 04-105402-011
ENR: June 2005 7415
Estimate Type: Conceptual Escalated to ENR
Preliminary (w/o plans)
[ Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobil lization 1 LS o ] |
Insuri 1 LS 0
Bonding 1 LS 0 ]
Contractor O&P 1 LS c ]
Sales Tax 1 LS 0. ﬁ
Subtotal
02300 Earth/Site Work B
T 02315 500 0110_|Trench £ ‘ 84 cY € | sa1 531
( ) _|Backil 66 cy 740 | ] 488
( ) |Compac ing Roller) 25 [ 5.30 ; 155
( 7 |Bedding | ) 55 TON 20.00 1 2 ]
( . ] tion) 18 cY 10.60 -
Conng 0255, 7 L,y oo g wu Laid in Trench) 70 LF S 5
C 0 | no720¢ ) |Road A 5 (12" River Run) 23 TON o] T ]
B 740 ¢ ) _|AC Pavement (49 3 5 TON | I B J
__766 & 3P T i (6" a5 LF . |
T 1 LS 5.000.00 | 5000 !
Subtotal F 17,170 17170
| -
|
[
Subtotal $17.170
AIS0N
010 o $E 537
Construction Subtotal $22,708
Gost T 7 7 installed $324
20% Contingency $4,542
25% Legal, Admin., Engineering $5,677
Project Sublotal $32,926
20% Bonding $6,585
New Subtotal $39,511
Opinion of Probable Cost per LF HDPE $564
Engineers Opinion of Probable Construction Cost CALL $40,000

04-1054-02011
July 2005

Winzler Kelly
Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzier & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By:
Date Prepared: 15
North Fortuna Drainage: U.S. Highway 101 Project W&K Proj. No. 04 =011
ENR: June 2005 7,415
Estimate Type: [¥] Conceptual Escalated to ENR _
Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 1 1.322
Insurance 1 LS 0.025 661
Bonding 1 LS 0.025 661 561
Contractor O&P 1 LS 0.1 T
Sales Tax 1 LS 0.07 1 ]
Subtotal £
02300 Earth/Site Work ]
¢ 7 0116 [Tren 289 iR o L]
¢ B Backfil 201 oo
¢ P (] ‘ ] g1 ] ]
C  Be’ T Tun) 1177 : 3
C ! Ha [Ex  ~ i ; cY 10. ]
02500 B : [HC TlaidinT ' LF 2 1 8
Subtotal )
Subtotal &2 |
Division
010 [T
Construction Subtotal 3
C-~tper LF HDPE Installed !
B . Contingency St
25% Legal, Admin., Engineering $8,741
Project Subtotal $50,700
20% Bonding $10,140]
New Subtotal $60,840
Opinion of Probable Cost per LF HDPE $406
Engineers Opinion of Probable Construction Cost CALL $61,000
04-1054-02011 Winzler Kelly

July 2005 Consuiting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: Quail Hollow Project (City Project No. 9813)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

W&K Proj. No. 04-105402-011

MGK
22-

ENR: June 2005 7,415
Estimate Type: [X | Conceptual Escalated to ENR
] Preliminary (w/o plans)
I:I Design Development @ 0 % Compl
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements ]
Mobilization/Demobiiization 1 LS 0.050 \ 640 640
' i LS [ 320 320
1 LS 1 320 320
r O&P 1 LS I 1320 1,
1 LS | .
Subtotal 4 4,128
Earth/Site Work
Channel Ey~="~*-1 500 cY 0.00 s}
r{4) 107 HR 4500 | 4 i
n (1 27 HR 60.00 | 1,600 ]
' 21/D HR 5000 | 2667 ]
| oe F ) 27 HR 70.00 1,867
Dump Truce e (1) 27 HR 70.00 1,867 ]
Subtotal 12, .. [
Subtotal $12,800
Division
010 $4,128
Construction Subtotal $16,928
Cost per linear foot of channel $38
20% Contingency $3,386
> Legal, Admin., Engineering $4,232)
ect Subtotal $24,548
, Bonding $4,909
_ ' Subtotal $29,455
Opinion of Probable Cost per Linear Foot of Channel $67
CALL $30,000

Engineers Opinion of Probable Construction Cost

04-1054-02011
July 2005

Winzler Kelly

Consuiting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: pams
Date Prepared: - :
North Fortuna Drainage: 3rd Street and Main Street Project W&K Proj. No. 04-105402-011
(City Project No. 9702) ENR: June 2005 7415
Estimate Type: Conceptual Escalated to ENR
Preliminary (w/o plans)
] Design Development @ 0 % Complete
Item T Equipment
Division No. Description Qty - Units $/Unit Total Total
010 000 General Requirements
Mohbilization/Demobilization 1 LS 0.050 2,025 2,025
Insurance 1 LS 0.77" 1,012 1,012
Bonding 1 LS 0. 1.012 1,012
Cantractor O&P 1 LS 0.150 6,075
Sales Tax 1 LS 0.0725 2,938
Subtotal i : 1 R
|
02300 Earth/Site Work ‘
g2~ 7" 0110 |Trer W 7 C 7 Y 2 2,184
o “|Bact... 5 oY Tz 2,410
( C oo T Toller) 183 | CvY ane
( i r Hun) 213 [ TON 4 : ]
(2220 200 0200 |t e - tion) 21 [Ty |
02500 ( 040 |t 180 LF 121.50 25 21,870
»102700 ( 00 |t anj 69 TON 30.00 2,0 z
C 060 |i ent (4%) 15 TON $6.00 i T
02766 550 0200 |F 3 (687 90 LF 1.60 1
) 1 LS £ N00.00 5. £ |
Subtotal < ; 4C, o
Subtotal 340,498
Division
010 $13,061
Construction Subtotal $53,559,
Cost per LF HDPE Installed $298
20% Contingency $10,712
25% Legal, Admin., Engineering $13,390
Project Subtotal $77,661
20% Bonding $15,532
New Subtotal $93,193
Opinion of Probable Cost per LF HDPE $518
Engineers Opinion of Probable Construction Cost CALL $93,000

04-1054-02011

Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: South 6th Street Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

MGK
15-Jul-05

W&K Proj. No.  04-105402-011

ENR: June 2005 7.415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ o % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Maobilization/Demobilization 1 LS 0.050 3,584 3,594
Insurance 1 . Ls 0.025 1,7 1,797
nding 1 | LS 0. 17 1707 |
ntractor O&P 1 LS a. o, 2z | Q
les Tax 1 LS 0.0725 5,2 1
Subtotal 23, ) | 0]
|
02300 Earth/Site Work I
5900 0110 |[Trench Excavation 782 cY 6.30 4,928 4,928
5100 1900 |Backiill ) cY 7.40 5,031 5,031
i 5100 2260 [Comp: n 1 cY 5.30 1,800 1.900 |
B 023151300050 [T "~ "~ -Run) 477 TON 20.00 9 - ]
02320 200 0200 _|Hauling/Dispog~! (Evmmnn Excavation) 102 cY 10.60 1 A i
02500 ( -0 |HDPE Piping ( Trench) 880 LF 3700 | 3& ) c 1
02700 ( ‘0 |Road ga 2" River Run) 242 TON 30.00 ! |
02740 300 0200 |ACPe. ... _nt (4" 108 TON 50.00 9,570
Subtotal 71,877 71,877
|
[
Subtotal g 1
Division
1610 4 )
Construction Subtotal i )
Cost per LF HDPE Installed $108;
20% Contingency $19,012
25% Legal, Admin., Engineering $23,764
Project Subtotal $137,833
20% Bonding $27,567,
New Subtotal $165,400
Opinion of Probable Cost per LF HDPE $188
Engineers Opinion of Probable Construction Cost CALL $165,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: Main Street Project No. 2

Winzler & Kelly Consulting Engineers
Prepared By: MK
Date Prepared: _ 1-05
W&K Proj. No.  04-105402-011

ENR: June 2005 7.415
Estimate Type: Conceptual Escalated to ENR
1 Preliminary (w/o plans)
[:] Design Development @ 0 % Com&let_e
Iltem B Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
T Mot ™™~ T lization [ 1 LS 0.050 8,389 8,323
Insurance 1 LS 4] 4,194
Bonding ‘Q’ i | s 0 . 4,194
P K | Ls 0 E 25,166
| 1 LS 0.4 3 1 12,183
~ total 5 54,106
20 Earth/Site Work
| i 0 |Trench Excavation - CY £.30 8,707 9,707
o 0 oY i 10,713 i
- 0 (vl " cY ; p -
0 9| ver | TON A i
T200 0200 |H vation} cY 1...3
30 _..730 2040 |HDPE Piping (54" | =id in Tranch) ) LF 121.50 ) <
02700 20 200 0300 |R¢ ' 7 B ser Runj 3 TON 30.00 € B
| 10300 0200 JAC v _ TON 50.00 € i
| 365500200 |Pe .. ... 400 LF 1.60 ]
Traftic Control 1 LS 10.000.00 1 ) 1 ]
Subtotal [ ’ 71 16/,7/1
|2k — ] i
| -
[
]
Subitotal $167.771
Division
010 o $54,106
Construction Subtotal $221,877
Costy T led $277
ingency $44,375
_ i, Admin., Engineering $55,469
Project Subtotal $321,722
20% Bonding $64,344
New Subtotal $386,066
Opinion of Probable Cost per LF HDPE $483
Engineers Opinion of Probable Construction Cost CALL $387,000

04-1054-02011
July 2005

Winzler Kelly
Consuiting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: Home Avenue Project (City Project No. 9801)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK

22-Jun-05

04-105402-011

ENR: June 2005 7,415
Estimate Type: @ Conceptual Escalated to ENR
Preliminary (w/o plans)
] Desigh Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 7,088 7,088
Insurance 1 LS 0.025 3,544 3,544
nding 1 LS { 3.544 3,544
ntractor O&P 1 LS C 2t | :
L les Tax 1 LS C 10, 10,278
Subtotal 45, .. 45,718
02300 Earth/Site Work
02315900 0110 [Trench Excavation 1.182 cY 6.30 7,448 7,448
02315 100 1900 [Backill 1,027 CY 7.40 7.603 7.603
0207 *~7 7710 |Compacting (Vibrating Roller) 542 cY 5.3( o
023151300056 | "7 7 Run) - TC .00 14, 14,77
02320 200 0200 H t(Exc CY 10.60 1,6 1,
102500 02530 730 2040 [HDPE Piping (24" Lai i) LF 37.00 49, 43,
02700 02720200 0300 |1 d Aggregr*~ "~~~ "*"" ™" -r Run) TON 30.00 10, 10,
{ ) 0200 |, Pavement TON 30.00 14, 14, ..
02766 550 0200 |1  ement ) 1 ) LF 1.60 2,128 2,128
© fic Controt 1 LS 10,000.00 | 10,000 10,000
[ 1Manhole 3 EA_ | 500000 | 15,000 15,000
B [/ Drop inlet 2 EA_ | 3.000.00 | 6,007 00
Sublotal 141, 0, v 1,0 61
—
Subtotal $141,761
Division
010 £45,718
Construction Subtotal $187,478
Cost per LF HDPE Installed $141
20% Contingency $37.496
25% Legal, Admin., Engineering $46,870
Project Subtotal $271,844
20% Bonding $54,369
New Subtotal $326,212
Opinion of Probable Cost per LF HDPE $245
Engineers Opinion of Probable Construction Cost CALL $326,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainagé: 11th Street and N Street Project

Winzler & Kelly Consulting Engineers
Prepared By: GK

Date Prepared:

W&K Proj. No.

04-105402-011

(City Project No. 9504) ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o pians)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 7,201 7,201
Insurance 1 LS 0.025 3,601 3,601
Bonding 1 LS 0.025 oo
Contractor O&P 1 LS 0.150 2
Sales Tax 1 LS 0.0725 | 1 I
Subtotal 46,448 46,448
028" Earth/Site Work
- ) 0110 |Trench Excavalion | 1129 CY 6.30 7,112 7,112
[ 1001900 [B--' BEEE cY 7 P /|
[ 100 2200 |C ing (Vibrating Roller) 471 cY 5. | ~ a
Loo . 130 0050 [Beuan.y (River Run) 716 TON 20.uv 14,512 o
020"~ Tt o ion) * 176 CcY 10.60 1,869 ]
02500 0 - HDPE Piping (24" Laid in Trench) 640 LF 37.00 23,680 : !
¢] HDPE Pipi din Trench) 560 LF 52, ) 29,568 : :J
02700 02720 200 0300 |Road Aaar .. ___2 (12" River Run) 345 TON 30. ) 10,362
02740 300 0200 |AC P (4" 152 TON 30. ) 1 59 13,659
02766 550 0200 |Paver kings (6") i 1.60 1 20 1,820
New ! i (487 . 5.000.00 1 00 10,000
New [ 4 EA 3,000.00 12.000 12,000
Tratfic Control i LS 10,000.00 10,000 10,000
JI 14 | 144.025
\
|
= ‘ $144,025
010 $46 .«
Construction Subtotal $190,«
Cost per LF HDPE Installed $
20% Contingency $38,(
25% Legal, Admin., Engineering $47,618
Project Subtotal $276,187|
20% Bonding $55,237
New Subtotal $331,424
Opinion of Probable Cost per LF HDPE $276
Engineers Opinion of Probable Construction Cost CALL $331,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

North Fortuna Drainage: 9th Street Project No. 1 (City Project No. 9506)

FORTUNA STORM DRAINAGE MASTER PLAN

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
22-Jun-05

_04-105402:011

ENR: June 2005 7,415
Estimate Type: E(_] Conceptual Escalated to ENR
. Preliminary (w/c plans)
] Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 IEXEE 3,831
Insurance 1 LS 0.025 1 3 1,916
- Tg 1 LS 0.025 1 3 1,916
stor O&P 1 LS 0.150 11 4 11,494
“ax 1 | Ls 0.0725 5 5 5,555
Subtotal | 24,712 24,712
T
l
02300 - Earth/Site Work
900 0110 |Trench Excavation 578 | CY 6.30 | 3640 3,640
| 100 1900 _|Backfill 452 | oYy 740 | 3346 3,346
! 100 2200 |Compacting (Vibrating Roller) 200 | oY 5.30 | 1.060 1,060
pgntE Aoe oo Te e Rer Runy 374 | 7 ) __ 7.488
02320 200 0200 |Haulin osal (7 sation) 126 | oy 2 1,332
02500 02530 730 2030 |HDPE Piping (36" cenu s il 480 | LF e i |
02700 02720 200 0300 |Road Aggr 12" River Run) 158 | TON 3000 | <7 | - 3
02740 300 0200 |AC Pavem 70 ] TON 9000 | ¢ |
{ vement j 480 | LF o _d
Traftic Control i [ LS Ji5¢+ 60| 1 15.000
Subtotal | - 5 76,625
I
!
|
L
Subtotal $76.625
Division
010 $24,712)
Construction Subtotal $101,337
Cost per LF HDPE Installed $211
20% Contingency $20,267
25% Legal, Admin., Engineering $25,334
Project Subtotal $146,939
20% Bonding $29,388
New Subtotal $176,327
Opinion of Probable Cost per LF HDPE $367
Engineers Opinion of Probable Construction Cost CALL $176,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project:

FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: 9th Street Project No. 1

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

ENR: June 2005

MGK
15-Jul-05
04-105402-011
7.415

Estimate Type: |Z| Conceptual Escalated to ENR
] Preliminary (w/o plans)
[] Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements ‘
Mobil mobilization 1 LS 0. 10,623
Insure 1 LS 0.( 5,312
Bondi 1 LS 0025 | 5312 5312
Cantr 1 LS 0150 | a1t A 31,870
Sales Tax 1 LS 0 1 T4
. "
I Earth/Site Work
|| 159000110 |Trench Excavation 1,100 cY 6.30 ‘ 6,930
15100 1900 [Eackfill 300 CcY 7.40 { 6.660
02315 100 2200 |Compacting (Vibrating Roller) 413 9 £ 2,177
T T« d Run) TON 2 1 144 ]
C 3 1l (Excess Exc C 1 : 2,1
2200 T il . 0" Laid in Trench) 1,100 LF T2ou Tou,u0d 127 @En
B [ .- ! 12" River Run) 333 ) .00 i
0200 IAC Pavement (4" 73 .00 i - ]
nent Marking | 550 L 1.60 1
New Drop Inlet 3 EA 3.000.00 |
] 3 EA | 5.000.00 3 ]
i ) 1 LS 5.000.00 sl i
212,467 E
|
!
o al g
Division
010
struction Subtotal $
per LF HDPE Instailed Lt
Contingency $56,198
Legal, Admin., Engineering $§70,247
Project Subtotal $407.433]
20% Bending $81,487
New Subtotal $488,919
Opinion of Probable Cost per LF HDPE $444
Engineers Opinion of Probable Construction Cost CALL $489,000

04-1054-02011
July 2005

Winzler Kelty
Consuiting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: 10th Street Project

Winzler & Kelly Consulting Engineers

Prepared By:

Date Prepared:
W&K Proj. No.

I
15~

04-105402-011

ENR: June 2005 7,415
Estimate Type: [X_| Conceptual Escalated to ENR
IZ’; Preliminary (w/o plans)
] Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 8 8,469
Insurance 1 LS 0.025 4 4,235
Bonding i Ls 0.025 4 4,235
1 LS 0.150 2= : ]
1 LS 0.0725 .
= 7 {
|
Earth/Site Work [
T 55000110 [Trer 1,000 cY 630 | & | C]
5 100 1800 [Bac..u 318 CY 7.40 B o ]
51" 7""1_ |Compacting ~ ting Roller) 375 cY 5.30 1, ) ]
518 i |Bedding (Ri 1) 65 TON 20.00 12 1t ]
G 20 [ " opgess T 1, ’
coEng | AmEneEan "“‘L{Erzc FIpIng (8U° Laid in Trench) 1,000 LF 21 T '""j
C ! [ L ~ 12" River Run) » 303 TON 9,0/ .
e o e
. ; 250 LF R )
Traific Control 1 L8 3 j
total 1
A S S
L
§ $165,2
i $54,628
struction Subtotal $224,016
tperLF F $224]
20% Contingency $44,603
25% legal, Admin., Engineering $56,004
Project Subtotal $324, 3
20% Bonding 64,
New Subtotal $389,788
Opinion of Probable Cost per LF HDPE $390
Engineers Opinion of Probable Construction Cost CALL $390,000

04-1054-02011
July 2005

Winzler Kelly
Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

Nx~ts

15-Jui-05

Rohner Creek Drainage: Spring Street Project (City Project No. 9810) W&K Proj. No.  04-105402-011
ENR: June 2005 7.415
Estimate Type: Conceptual Escalated to ENR
Preliminary (w/o plans)
[ Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
| Mobilization/Demobilization 1 LS 0.050 6,587 { |
Insurance 1 LS 0.025 3,294 . |
Bonding 1 LS 0.025 3,294 Lo
P 1 LS 0.150 17 T2 19,762 |
1 LS 0.050 Lo’ 7
|Subtotal 39,524 4
02300 Earth/Site Work
02315 900 0110 |Trench Excavation 1,122 CcY 6.30 7.070 7.070
( 5100 1900 |Backiill 1.008 CY 7.40 7.460 7,460
{ 51002200 |t ing (Vibrating Rolier) 573 cY 5.30 3,035 3,035
Ueo 15 130 0050 | e Run) 647 TON 20.00 12,¢ 0
02320 200 0200 | T - tion) 114 cyY i 1,210 1,210
02500 025307302030 1w o puiy ) LF 23,760 23.760
02530777 776 |HDPE Pl ich} i LF . 17.575 17,575
02700 02720 2 0! ver Run) 278 TON 30.00 T 8,333
| 027 0200 [ Tent (49 155 TON 90.00 13,974
027 ) 0200 [Pavement Markings (6") 2,750 L 1.60 4,400
New Drop Inlet 4 EA 3,000.00 ) 12,000
I New Manhole 2 EA 5.000.00 10,000 10,000
Traffic Control 1 L3S 10,000.00 10,000 10,000
|Subtotal 131,747 131,747
|
Subtotal $131,747
Divisicn
010 $39,524
Construction Subtotal $171,271
Cost per LF HDPE Installed - $125
ncy $34,254
Imin., Engineering $42,818
Project Subtotal $248,343
20% Bonding $49,669
New Subtotal $298,012
Opinion of Probable Cost per LF HDPE $217
Engineers Opinion of Probable Construction Cost CALL $298,000
04-1054-02011 Winzier Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: Newburg Drive Project No. 1

Winzler & Kelly Consulting Engineers

Prepared By:

Date Prepared: 22-Jun-05
_04:105402-011

W&K Proj. No.

MGK

ENR: June 2005 _ 7,415
Estimate Type: E] Conceptual Escalated to ENR
Preliminary (w/o plans)
1 Design Development @ 0 % Complete
ftem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 8,352
Insurance 1 LS 0.025 4,176 :
Bonding 1 LS 0.025 4176 B
Contractor O&P 1 J 25,055 2
Sales Tax 1 ....-5 12,110 1 j
Subtotal 53,867 | 5
02300 Earth/Site Work
C 300 6116 T " 7 tion 2,187 cY 5.30 13,780 13,780
C 100 1900 {E 1,646 C 7.40 12,180 12,180
C 100 2200 |Compacting (Vibrating Roller) 1,082 CY 5.30 5,780 5,790
[0 - |Bedding (River Run) 822 TON 20.00 16,440 16,440
02 Hauling/Dinnnrnt (Evnnan Tomemteny 541 CY 10.60 | 5738 5,738
02500 E Pipin Laid in Trench) 1,420 LF 37. 540 52,540
E Pipin Laid in Trench) 135 LF 52.4 ) 128 7,128
02700 027202000300 [F " T (12" River Run) 517 TON 30,00 | 15506 15,506
02740 300 0200 [AC ravement (4"} 227 TON 90.00 | 20,440 <
02766 550 0200 |Pavement Markings (8") 1 1.60 | 2488 3
- Traftc Control 15,000.00 | 15,000 1 Y]
Subtotal 167,030 1€ )
Subtotal $167,030
Division
010 $53,867
Construction Subtotal $220,897
Cost per LF HDPE Installed $142
20% Contingency $44,179
25% Legal, Admin., Engineering $55,224
Project Subtotal $320,301
20% Bonding $64,060
New Subtotal $384,361
Opinion of Probable Cost per LF HDPE $247
Engineers Opinion of Probable Construction Cost CALL $384,000
04-1054-02011 Winzier Kelly
July 2005 Cor -3



ENGINEER'S OPINION OF PROBABLE COST
FORTUNA STORM DRAINAGE MASTER PLAN

Project:

Rohner Creek Drainage: Fortuna Boulevard Project No. 1

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

MGK
18-Jul-05

W&K Proj. No.  04-105402-011

ENR: June 2005 7,415
Estimate Type: @ Conceptual Escalated to ENR
] Preliminary (w/o plans)
M Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 8,040 8,040
Insurance 1 LS 0.025 4,020 4,020
Bonding 1 LS 0 4,020
Contractor O&P 1 LS 0 :
o 1 LS 0
[Subtctal - - e
%2300 Earth/Site Work |
L 02315800 0110 |Trench Excavaticn 1,521 CY 6.30 | 9,584 9,584
02315 100 1900 |Backfill 1,206 CY 7.40 | 8528 8,928
02315 100 2200 |Compacting (Vibrating Roller) 641 cY 530 | 3397 3,357
[ —.dding (River Run) 840 TON 20.00 ] 16,798 16, |
I (02000200 [Hauling/C" [(Excess E ation) 315 cY 1060 | "7 3,
02500 ( 0730 2040 |HDPE Pj ) Laidin Tr 1) 450 | LF 37.00 1 16, |
- L...0730 2050 [HDPE Pi 3" Laid in Tr )] 890 i LF B 4 486,!
02700 0277 _+ se (12" .. .rRun) 418 TON ) i 2|
| oz il L 184 TON ) 16,519 16, |
0271 ; i Markir (67 670 LF 1 1072 i
! hole 2 | EA | 30 | 10,000 70,1
1 Traffic Control i | s | 15,000.00 | 15000 15,000
Subtotal F 160.808 160.809
1
I
Subtotal $16C i
Division
010 $51
Construction Subtotal $212 i
Cost per LF HDPE Installed $159
20% Contingency $42,534
25% Legal, Admin., Engineering $53,168
Project Subtotal $308,372
20% Bonding $61,674
New Subtotal $370,046
Opinion of Probable Cost per LF HDPE $276
Engineers Opinion of Probable Construction Cost CALL $370,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: Rohner Creek Widening Project

Estimate Type:

(City Project No. 9600)
Conceptual

Preliminary (w/o plans)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

W&K Proj. No.

MGK
22-Jun-05

04-105402-011

ENR: June 2005 7,415

Escalated to ENR

[] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization/Demobilization 1 LS 0.050 7,020 7,020
Insurance 1 LS 0.025 3,510 3,510
Bonding 1 LS 0.025 3,510 3,510
Contractor O&P 1 LS 0.150 21,080 |
‘ax 1 LS 0.0725 10,179 10,178
Subtotal 45279 45,279
el S
FO;L.sOG Earth/Site Work
Channel E ion 9,000 CY 0.00 0 0
Laborer (2) 720 HR 45.00 32,400 32,400
Foreman (1) 380 HR 60.00 | 21,600 21,600
Operator/Driver (2) 720 HR 50.00 | 36.000 36,000
o0 | M- 3 ) HR 70.00 25,200 200
) | 1 (1) ) HR 70.00 25,200 200 |
total | 140,400 140,400
|
‘ —
Subtotal $140,400
Division
010 9|
Construction Subtotal $ -97
Cost per LF HDPE Installed 18|
20% Contingency T
25% Legal, Admin., Engineering $46,420
Project Subtotal $269,235,
20% Bonding $53,847|
New Subtotal $323,081
Opinion of Probable Cost per LF HDPE $449
Engineers Opinion of Probable Construction Cost CALL $323,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Rohner Creek Drainage: Rohner Creek Bypass Project W&K Proj. No.  04-105402-011
(City Project No. 9601 & City Project No, 9704) ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
Preliminary (w/o pians)
] Design Development @ 0 % Complete
Iltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 64,429 64,429
Insurance 1 LS 0.025 32,214 32,214
Bonding 1 LS 0.025 | 32,214 32,214
P 1 LS n1an | 1a3,287 193,287
1 LS Livivw | 0422 i
| 415,567 4
Earth/Site Work
Channel Excavaticn 12.000 CY 0.00 0 0
Rock Slope Protection (Pl 8 CY 100.00 952,750 T 750
Laborer (2) 1,722 HR 45.00 77,489 1,499
Foreman (1) o HR 60.00 51 )
Operator/Driver (2) T2 HR 50.00 36.110 86.110
Back Hoe Rental (1) HR 70.00 60,277 60,277
Dump Truck Rental (1) B HR 70.00 60,277 60,277
| Subtotal 1,288,579 1,
Subtotal $1,288,579
Division
010 $415,567|
Construction Subtotal $1,704,148|
Cost per linear foot of channel $757
20% Contingency $34(
25% legal, Admin., Engineering $42¢
Project Subtotal $2,471
20% Bonding $4394 .
New Subtotal $2,965,214
Opinion of Probable Cost per Linear Foot of Channel $1,318
Engineers Opinion of Probable Construction Cost CALL $2,926,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project: FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: Rohner Creek Bypass Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
22

(City Project No. 9601 & City Project No. 9704) ENR: June 2005 7,415
Estimate Type: [X | Conceptual Escalated to ENR
1 Preliminary (w/o plans)
™ Design Development @ 0 %% Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
. Mobilization/Demobilization 1 LS 0.050 7,520 7.520
Insurance 1 LS 0.025 3,760 3,760
Bonding 1 LS 0.025 3 ! 3,760
Contractor P 1 LS 0.150 2. 3 22,560
Sales Tax 1 LS 0.0725 i 1 10,904
ISubtotal - 40 4 48.504
Earth/Site  rk
Detention I in Excavation 3,000 |94 0.00 0 0
Laborer (2) 720 HR 45.00 32,400 32,400
Foreman (1) 360 HR 60.00 21,600 | 21,600
| Operator/Driver (2) 720 HR 50.00 36,000 36,000
Back Hoe 1) 380 HR 70.00 ) 25,200
Dump Tn al (1) 360 HR 70.00 ) 25,200
Inlet/Qutlet Structure 1 LS 10,000.00 | 10,000 10,000
s | YUY
|
E | 150,400 150,400
-
Su | $150,400
Div
010 $48,504
struction Subtotal $ 104
per cubic yard of basin 122
[ Contingency , 81l
_ Legal, Admin., Engineering $49,726
Project Subtotal $288,411
20% Bonding $57,682
New Subtotal $346,093
Opinion of Probable Cost per Cubic Yard of Basin $38
Engineers Opinion of Probable Construction Cost CALL $346,000
04-1054-02011 Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: South 15th Street Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

18

haeis

WaK Proj. No. _ 04-105402-011

ENR: June 2005 7,415
Estimate Type: [X | Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
Item ' Equipment
Division No. Description Qty Units /Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 4,270 4,270
Insurance 1 LS 0.025 2,135 2,135
Bonding 1 LS 0.025 2,135 2,135
Contractor O&P 1 LS 0.150 12,810 12770
¢ 1 LS 0.0725 6,191 6 1
i 27,541 27 1]
02300 Earth/Site Work :
02315 900 0110 |Trench Excavation 1,213 C 6.30 7,639 7 3]
€ 15100 1900 |Backiill 941 CY 7.40 6,961 5 |
C 151002200 |Compacting (Vibrating Rolle * 3 LGy 530 2,770 2,770
(_. 51300050 [Bedding (River Run .1 | TonN 20.00 12,415 12.415
02320 200 0200 |Hauling/Disf tion) 272 [ C 10.¢ i ol
02500 02530 730 2040 |HDPE Piping (42" Laid in Trench) 175 ‘ LF 37.00 6,475 5 ]
02530 730 2050 |HDPE iin Trench) 800 LF ] 40
02700 027¢ 0 |Road / : (12" River Run) 58 TON | co.co . 3 |
027¢ 0 |AC Pavement (4") 25 TON 90.00 2.284 4
Subtotal 85,298 85 59 |
|
Subtotal g 38
Division
010 : q
Construction Subtotal $112,938
Cost per LF HDPE Installed $116|
20% Contingency $22,588|
25% legal, Admin., Engineering $28,235
Project Subtotal $163,761
20% Bonding $32,752
New Subtotal $196,513
Opinion of Probable Cost per LF HDPE $202
Engineers Opinion of Probable Construction Cost CALL $197,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

Rohner Creek Drainage: Carson Woods Road Project

Winzier & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
18-Jul-05

04-105402-011

July 2005

ENR: June 2005 7,415
Estimate Type: [X ] Conceptual Escalated to ENR _
1 Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization L O ) 0.050 2,043 2,043
Insurance 1 LS 0.025 1,022 1,022
Bonding 1 LS 0.025 1,022 1,022
Contractor Q&P 1 LS 0. 6,129
Sales Tax 1 LS 0.1 2,962
Subtotal | 13177 13,177
|
02300 Earth/Site Work |
) 0110 |Trench Excavation 713 cY 6.30 4402 4,492
: Y1900 |Backfill 535 CY 7.40 57 3,857
! - ..)2200 |G © 1 (Vibrating Rolier) 361 ] ) 4 1,914
02315 130 0050 {Be B TON 20 "7 T 5,158
0z 2000200 |Haul ' on) 178 cY 10 1,889
00 0z 730 2040 |HDPE Piping (42" Laid in Trench) 500 LF 37.00 18,500 18,500
00 02720 200 0300 |F 12" River Run) 165 TON 30.00 4,850 4,950
| .
| total 40,860 | 40,860
L
[ otal $40,860
Division
010 $13,177
Construction Subtotal $54,037
Cost per LF HDPE Installed $108,
20% Contingency $10,807|
25% Legal, Admin., Engineering $13,509
V Project Subtotal $78,354
20% Bonding $15,671
New Subtotal $94,025
Opinion of Probable Cost per LF HDPE $188
Engineers Opinion of Probable Construction Cost CALL $94,000
04-1054-02011 Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Rohner Creek Drainage: Carson Woods Road Project (Alternative) W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR ]
Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 1,770 1,770
Insurance 1 LS 0.025 885 i
Bonding 1 LS 0.025 885
Contractor O&P 1 LS 0.150 5,310 ]
St 1 LS 0.0725 ‘ 2,567
Subtotal | 1 ’ 11,417
[
02300 Earth/Site Work
02315 900 0110 {Trench Excavation A CY 6.30 y ‘ )|
I [~7"5100 1900 |Backfil . CY 7.40 - ‘ §
. ! 3100¢ i (Vibrating Roller) : Cy 5.30 1 1 ¥j
’_ Lewrd 130 ¢ ~uwver Run) 271 TON ) 5422
}» | ! e INg/UIspe i (T - aion) - | CY 1060 | 817 517
( . L LPETT T i c ) ] LF 37.00 18,500 18,500
02720 200 0300 [Road : (12" River Runj ) | 30.00 4125 4,125
|
] oo 02
i _ B
|
Sublotal $3L,.02]
| n
f ) $11,417
C......uction Subtotal $46,i
[ * = HDPE Installed Lo
X gency $9,364
25% Legal, Admin., Engineering $11,705
Project Subtotal $67,887
20% Bonding $13,577
New Subtotal $81,465
Opinion of Probable Cost per LF HDPE $163
Engineers Opinion of Probable Construction Cost CALL $82,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Hiilside Creek Drainage: Hiliside Creek Outfiow Project W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: [X | Conceptual Escalated to ENR
] Preliminary (w/o plans)
1 Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 1,819 1,819
Insurance 1 LS 0.025 810 910
Bonding 1 T 0.025 910 910
Contractor Q&P 1 ’ 5,457
Sales Tax 1 U.U7ED £,b38 2,638
Subtotal 11,733 11,733
02300 Earth/Site Work
02315 900 0110 [Trench Excavation 313 CY 6.30 1,872 1,972
02315 100 1900 [Backfill 245 i 12 1,812
02315 100 2200 |Compacting (Vibrating Roller) 108 LY 0.3V 974 574
02315 130 0050 [Bedding (River Run) 203 TON 20.00 4,056 4,058
( o b ing __ces tion) o cY 10.60 722 ,_
1 2 FE it ‘) LF 6870 | 17 1 |
. ( 0300 |Road . 1 Run) | TON 30.00 | 2 ]
2740 300 0200 |AC Pavement (49 | TON 90.00 A e
02766 550 0200 |F ment Markings (6"} ‘ 260 LF 1.60 416 416
T > Control 1 LS 3.000.00 3.000 3,000
Subtotal 36,380 36,380
| - -
|
E af $36 -
C il
010 $11
Construction Subtotal $48
Cost per LF HDPE Installed g
207% Contingency $9.
25% Legal, Admin., Engineering $12,028
Project Subtotal $68,764
20% Bonding $13,953
New Subtotal $83,717
Opinion of Probable Cost per LF HDPE $322
Engineers Opinion of Probable Construction Cost CALL $84,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Hillside Creek Drainage: Fortuna Boulevard Project No. 2

Prepared By:
Date Prepared:
W&K Proj. No.

Winzler & Kelly Consulting Engineers
MGK

18-Jul-05

04-105402-011

ENR: June 2005 7.415
Estimate Type: [Zj Conceptual Escalated to ENR
Preliminary (w/o plans)
[:] Design Development @ 0 % Compl
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 7,981 7,981
Insurance 1 LS 0.025 1 3,991
Bonding 1 LS 0. | 1 3,981
Contre © Q&P 1 LS 0. ‘ 44 23,944
Sales 1 LS 0.0 5 73 11.573
Subtotal 51,479 51,479
02300 Earth/Site Work
02315900 0110 |Trench Excavation 1,276 CY 6.30 8,036 8,036
02315 100 1900 [Backfill 1,109 C 7.40 8,204 8,204
02315 100 2700 [0 nmnanting (Vibrating Rollet) ! 0 3,089 3,099
02315 130 Quuu usuuny (raver Run) 778 TON 20.00 15,561 51
( 00 [Hauling/Di~~--~ Tees-- T yation) 167 cY 10.60 1,770 70|
02500 ( 730 2040 |HDPE Pip™- ™' T 1 177 F N ¢t 35
102700 I 200 0300 JRoad Run) : TON 11,839
02740 300 0200 |AC Pu...nent (4") ‘ TON 18,727 18,727
0274 0200 | ment Markings (G} 1 LF 1.60 2,296 2,296
| > Control 1 L3 10,000.00 10,000 10,000
] Srop Inlet 4 EA 3,000.00 12,000 12,000
| New Manhole 3 EA 5,000.00 15,000 1 0]
Subtotal 159,626 5 26
Subtotal $159,626
Division
010 $51,479
E uction Subtotal $211,105
( er LF HDPE Installed $147
K ontingency $42,221
: sgal, Admin., Engineering $52,776
Project Subtotal $306,103
20% Bonding $61,221
New Subtotal $367,323
Opinion of Probable Cost per LF HDPE $256
Engineers Opinion of Probable Construction Cost CALL $367,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Hillside Creek Drainage: Stockton Property Detention Basin Project W&K Proj. No.  04-105402-011
(City Project No. 9701) ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
Preliminary (w/o plans) )
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mabilization/Demobilization 1 LS 0.050 | 13.800 13,800
Insurance 1 LS 0.025 )0 6,900
Bonding 1 LS 0.025 0 6,900
Contractor O&P o 1 LS 0.150 4 00 41,400
Sales Tax 1 LS 0.0725 10 20,010
Subtotal ] £ 10 i
| ]
2300 Earth/Site Work I |
B Detention Basin Excavation 20000 | CY 0.00 i
Le’ (1) 800 HR 45.00 3 00 00 |
Fe 1 (1) 800 HR 80.00 | 4 00 00|
Operator/Driver (2) | 1,600 HR 50.00 | 80,000 80,000
| - .otal {1 ] 800 - HR 70.00 56,000 56,000
Dump Truck F "7 Y HR 70.00 56,000 56,000
stotal 276,000 276,000
[
L |
1 1
stotal $276,000
Division
010 49 010
Construction Subtotal $365,010
Cost per cubic yard of basin $18
20% Contingency $73,002
25% Legal, Admin., Engineering $91,253
Project Subtotal $529,265
20% Bonding $105,853
New Subtotal $635,117
Opinion of Probable Cost per Cubic Yard of Basin $32
Engineers Opinion of Probable Construction Cost CALL $635,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared:  22-Jun-05
Hillside Creek Drainage: Rohnerville Road Project No. 1 W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements I
Mobilization/Demobilization 1 | LS 0.050 | 11,940 11,840
Insurance i | s 0025 | 5970 " 170 |
| Bonding 1 LS 0025 | 7770 170 |
Co P 1 LS 0150 | ¢ 18 {19
Sa 1 LS 0.0725 i 12 17.312
|Subtotal 77,011 77.011
02300 Earth/Site Work
- 15900 0110 |Trench Excavation 1. 3 cY 6.30 12,485 12,495
15100 1800 [Backfill 1, 9 cY 7.40 | 9,833 9,833
I 151002200 [Comp = 7 Roller) |t cY 530 | 2783 2,783
02315130 0050 [Beddioy uuver nu 1 1104 TON 20.00 374 23,874
or-— uling/Disp~~~' ""~ass Excavation) [ oy 10.0 1 38 6.938
" E Pioina 4 in Trench) | ! LF 132. 2 T ) 116777 |
02700 0. 0 [Poad ) (12" River Run) | ; T 10 1 1 3]
( AC Pe i T 10 i !
C Pavelivom ! LF 16 : ]
New Manholes (487 1 _EA 5,000 I 5.000 ]
Tratfic Control [ | LS {3000 00 | 30,000 | 30,000 |
Subtotal | 238,792 238792
|
I
-
tal _ $238,792
on
$77,011
Construction Subtotal $315,803
Cost per LFF HDPE Installed $351
20% Contingency $63,161
5% Legal, Admin., Engineering $78,951
Project Subtotal $457,914
20% Bonding $91,583
New Subtotal $549,497
Opinion of Probable Cost per LF HDPE $611
Engineers Opinion of Probable Construction Cost CALL $550,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 15-Jul-05
Hillside Creek Drainage: Rohnerville Road Project No. 2 W&K Proj. No. 04-105402-011
ENR: June 2005 7,415
Estimate Type: [X ] Conceptual Escalated to ENR
Preliminary (w/o plans)
] Designh Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 6,139 6,139
Insurance 1 LS 0.025 3,070 3,070
o] 1 LS 0.025 3,070 3,070
Stor 08P 1 S 0150 | <A 18,418
‘ax 1 LS 0.050 6.139
Subtotal 36,836 36,836
02300 Earth/Site Work
[ ) 0110 |Trench Excavation 1,201 CcY 5.30 7,567 7,567
K ) 1900 [Backfil | 1,073 cY 7.40 7,937 7,937
02315 100 2200 |Compactir " ~ ller) | 802 [} 5.30 317" ]
023151300050 | '~ ) TON 20.00 13,986 13.986
02320 200 0200 |Hauling/Dispos: sation) 4[_ 128 C 10.60 1t 1,362
02500 02530 730 2030 |HDPE Pip%ﬁO (1o cawm o rcut_;h) ' 790 LF 26.40 2( 20,856
(07302040 |HDPE Piping (24" Laid in Trench) | e60 | LF | 37.00 24 24,420
02700 02 10 [Road / “Run) f 297 TON 30.00 8,918 8.918
02740 300 0200 |AC Pavement (47) 166 TON 90.00 14,810 14,910
02766 550 0200 [Pavement Markings (6" 2,900 |LF 1.60 4640 4,640
Traffic Control 1 LS 15,000.00 15,000 15,000
Subtotal B 122, . -5
St al $122,785
Di n
010 $36.836
Construction Subtotal $1 21
Cost per LF HDPE Installed 10
20% Contingency $31,924
25% Legal, Admin., Engineering $39,905)
Project Subtotal $231,450
20% Bonding $46,290
New Subtotal $277,740
Opinion of Probable Cost per LF HDPE $192
Engiheers Opinion of Probable Construction Cost CALL $278,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Hillside Creek Drainage: Newburg Drive Project No. 2

Winzler & Kelly Consulting Engineers
Prepared By:
Date Prepared:

W&K Proj. No. 04-105402-011

MGK
15-Jul-05

July 2005

ENR: June 2005 7,415
Estimate Type: LT_] Conceptual Escalated to ENR
] Preliminary (w/o plans)
[:] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements

Mobilization/Demobilization 1 LS 0.05C 1,774 1,774

Insurance 1 LS 0.025 887 887

Bonding 1 LS ( 887 887

~o T rO&P 1 LS ( £ 5,

: 1 L3 ( i 1./04 ]
< n 10,644 ]
9 Earth/Site Work

02315 900 0110 |Trench Excavation 187 cY 6.30 1,176 1,176
02315 100 1900 |Backfill 171 cY 7.40 1,265 1,265
02315 100 2200 |Compacting (Vibrating Roller) 101 cY 5.30 536 536
02315 130 0050 |Bedding (River Run) 104 TON 20.00 2,074 2,
( ) 0200 [Hauling/Disposal (Excass Excavation) i6 cY 10.60 167 i
02500 | ¢ ) 2030 |HDPE Piping (18" L aidin Trer '° 240 LF 5, 6. i
(02700 ( 10300 [F ‘ 12" Ri 46 TON T ] T
02740 300 0200 [/ cveinvnn " 26 TON 2, 2.0 .o
027 50 0200 |Paverent Markir ) 120 LF 192 192

Tratfic Control 1 LS 15,000.00 15.000 15.000

New Manholes (48" 1 A | 5.000.00 5,000 -0
|Suctotal 35,481 C
! 335,481
Division
010 $10,644
Construction Subtotal $46,125
Cost per LF HDPE Installed $192
. 5 Contingency $9,225

> Legal, Admin., Engineering $11,531
P ect Subtotal $66,882
¢ > Bonding $13,376
New Subtotal $80,258
Opinion of Probable Cost per LF HDPE $334
Engineers Opinion of Probable Construction Cost CALL $80,000
04-1054-02011 Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Hillside Creek Drainage: Hillside Creek Culvert Replacement Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
18-Jul-05

04-105402-011

July 2005

ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ i} % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 | LS 0.050 1,105 1,105
Insurance 1 | Ls 0.~"" 553 |
Bonding 1 LS 0. 553 ]
Contractort = 2 1 LS 0. 3,318 .
Sales Tax 1 LS 0.1 1,603 1,603
Subtotal 7,130 7,130
02300 Earth/Site' 'k
02315900 0110 {Trench Exc.  tion 107 cY 6.30 674 674
i 15100 1900 [Backfill 80 cY 7.40 594 594
151002200 [Compacting (Vibrating Rolier) 54 | Gy 5.30 287 287
02315 130 0050 |Bedd” "™ er Run) < ‘ ).00 774 774 |
02320 200 0200 |Haul osal (Exces sation) 27 | cy 10.60 283 ~ o
02500 02530 730 2040 |HDPET , | 75 LF 37.00 2,775 2. ]
02700 02720 200 0300 _[Road Ags r Run) f 25 TON 30.00 743 |
02740 300 0200 |AC Pavement (4" L 11 TON 30.00 979 <
Traffic Control \ 1 LS 15,000.00 15,000 150 |
Subtotal T 22,108 22 ]
— | _ S
[ [
[Subtotal $22,108
Division
010 $7,130
Construction Subtotal $29,237|
Cost per LF HDPE Installed $390
20% Contingency $5.847
25% Legal, Admin., Engineering $7,308
Project Subtotal $42,394
20% Bonding $8,479
New Subtotal $50,873
Opinion of Probable Cost per LF HDPE $678
Engineers Opinion of Probable Construction Cost CALL $51,000
04-1054-02011 Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Hillside Creek Drainage: Hillside Drive Detention Basin Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
18-Jui-05

04-105402-011

ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements [
Mohbilization/Demobilization 1 LS 0.050 | 4,400 4,400
Insurance 1 LS 0025 | 2200 2,200
Bonding 1 LS 0.025 | 2,200 2,20_%
C " rO&P 1 LS 0.150 13000 - 00
S 1 LS 0.0725 w 80 |
Subtotal | z 3 ¢ .80
\ |
Earth/Site Work | F
Detention Basin E: ’ 0 [ 0.00 0 0
Labarer (2) | 400 | HR e 7300 18,000
Foreman (1) | 200 HR 60.00 12,000 12,000
Operatot/Driver (2) 400 HR 50.00 20.000 20,000
Back Hoe Rental (1) | 200 HR 70.00 14,000 14,000
Dump Truck Rental (1) | 200 HR 70.00 14,000 14,000
Inlet/Outle! Structure | LS | 10.000.00 | 10,000 —10.000
Subtotal 88,000 £8,000
S ol
D pld]
010 $28,380
Construction Subtotal $
Cost per cubic yard of basin
20% Contingency o
25% Legal, Admin., Engineering $28,095)
Project Subtotal $168,751
20% Bonding $33,750
New Subtotal $202,501
Opinion of Probable Cost per Cubic Yard of Basin $41
Engineers Opinion of Probable Construction Cost CALL $203,000
04-1054-02011 Winzler Kelly

July 2006

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Riverwalk Drive Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

W&K Proj. No.  04-105402-011

MGK

18-Jul-05

ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
O Preliminary (w/oc plans)
[:l Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization/Demobilization 1 LS 0.050 4,539 4.539
Insurance 1 LS 0.025 2,268
Bone¢ 1 LS 0.025 2,269
Cont. _._tor O&P 1 13,616
Sales Tax 1 LS | 0.0725 6,581
Subtotal ‘ 29,275
02300 Earth/Site Work
02315 800 0110 _|Trenc ‘ation 1,047 CY 6.30 6,598 6,598
| 02315 100 1900 |Backf 819 CY 7.40 5,064 6,064
02315 100 2200 1Camr Vikbratine Raifart e a7 o S 47
02315 130 0050 I " - Rum) £ TON 2C 77 ‘ 7,504 9,504
02320 200 0200 Hauling/C R _./alion] i 924 1C 414 2,414
02500 02530 730 2040 |HDPE Piping (30" Laid in Trench) &/0 | LF 37 2,190 32,190
02700 ( 30 0300 i e (12" River Run) 287 | TON 30.00 | 8613 8,613
( 30 O Ve i 1z 00 | 11,354 11 4
i 02766550 G |Pe D — . .2 iz
Traffic Control 1 | s |tooc000 | ¢ 00 106,000
i
Subtotal ] 776 50,776
\
Subtetal 190,778
Division
010 $29,275]
Construction Subtotal $120,051
Cost per LF HDPE Installed $138
20% Contingency $24,010
25% lLegal, Admin., Engineering $30,013
Project Subtotal $174,074]
20% Bonding $34,815
New Subtotal $208,889
Opinion of Probable Cost per LF HDPE $240
Engineers Opinion of Probable Construction Cost CALL $209,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Riverwalk Drive Project (alternative)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

MGK
18-Jul-05

W&K Proj. No.  04-105402-011

ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
1 Preliminary (w/o plans)
[:] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 4123 4,123 |
Insurance 1 LS 0.025 2,061 2,061
Bonding 1 LS 0.025 2,061 2,061
P 1 LS 0.150 12,368 1
1 LS 00~ - § ]
< | 26, 1
02300 Earth/Site Work
02315900 0110 |Trench Excavation 773 cY 6.30 4. 4,872
| 02315 100 1900 |Backfill 6572 CY 7.40 4. 4,974
(151002200 |Compacting (Vibrating Roller) 354 9] 5.30 &9 1,879
[ - e 472 TCN , o
$2320 200 0200 |Haul 101 cYy - 10.60 1,073 1,073
02500 02530 730 2040 |HDF™ 777 I3 - LF 321 180
02700 02720 20" B TON 747y /178
=< — = | -
( 105 TON 9,461 9,461
( ~m=mt HAings (67) 87 LF 1.2
Tratfic Control 1 LS 10,000.00 10.000 10,000
_
Subtotal 82,452 8" ‘52
& al $¢ 452]
in
_ $26,591
‘uction Subtotal $109,043
, er LF HDPE Installed $125
20% Contingency $21,809
25% Legal, Admin., Engineering $27,261
Project Subtotal $158,113
20% Bonding $31,623
New Subtotal $189,735
Opinion of Probable Cost per LF HDPE $218
Engineers Opinion of Probable Construction Cost CALL $190,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Alamar Way Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
18-Jul-07

04-105402-011

ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
C] Desigh Development @ Q0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
- Mobilization/Demobilization | 1 LS 0.050 11,117 11,117
Insurance 1 LS 0. 5,559 5,659
I Bonding t ] Ls 0. 5,5 5,558
Contractor O&P 1 33,0 2 33,352
Sales Tax 1 LS 0.0725 | 16,1.J 16,120
| Subtotal J’ 71,706 71,706
02300 Earth/Site Work |
02315900 0110 |T—~-" "~ tion 2,022 CY 6.30 | 12,740 12,740
02315 100 1900 |E 1,582 CY 7.40 11,710 11,710
02315 100 2200 |C brating Roller) 700 CY 5.30 3,710 3.710
77151300050 | ) - Run) 1,310 TON T 26, 26,207
20 200 0200 |H: . ) . : Excavation) 440 cY 4. 4,662
102500 0z~ 12 HDPE Piping (36" Laid in Trench) cot | LF 115 3 115,416
02700 0% 10 |Road /- 7 12" River Run) [ TON 16, 16,632 |
0z ) 0200 |ACP: a’) TON | ... 21, 21,924
0z 10200 |[Pavet ings (68") LF 1.60 1,344 1,344
Traftic Control i ] LS 5,000.00 | 5,000 u 5,000
B i New Drop Inlet T | EA ]300000 | 2000 3,000
| { {
i | \
Suciotal f 1 222,345 222,345
Subtotal $222.345
Division
010 $71,706
Construction Subtotal $294,051
Cost per LF HDPE Installed $175
,
2075 Contingency $58,810
25% Legal, Admin., Engineering $73,513
Project Subtotal $426,375
20% Bonding $85,275
New Subtotal $511,650
Opinion of Probable Cost per LF HDPE $305
Engineers Opinion of Probable Construction Cost CALL $512,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Fortuna Boulevard Project No. 3

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
14-Jul-05

04-105402-011

ENR: June 2005 7415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demaobilization 1 LS 0.050 7,034
Insurance 1 L 0.025 3,517
Bonding 1 L 0.025 3.517
’ 1 L 0150 | } 21,103
1 L ) 10,200
Subtotal 45,371
02300 Earth/Site Work )
t 15 10 |Trench Excavation 1,422 cY 6 ) 8,960
15 00 | ckfill 1,236 cY 7.40 | 9,147 9,147
¢ 15 .__00 ) m - oo 67" ) . 5
023151300050 |F '"  (Ri - TON 31 1 ]
02320 200 0200 HdUHP"G/DIC; vation) c 3 | 1 |
02500 02530 7302040 ||~ "7 7" ing ( ] J LF 37.00 59,200 5¢ |
02700 02720 200 0300 |I r r Runj 440 TON 30.00 13,200 1 1
02740 300 0200 |, I3 (4" 193 TON 90.00 17,400 17 ]
) _.A 1 LS 10,000.00 | 10, 1C,
Sy |14 140,686
| \
] |
- !
F - | i
Su B
Divie.e..
010 $4
Co btotal $18
Co _ ?E Installed $116)
20 .’a Cormrgeﬁncy $37,211
P " eering ~r 514
Project Subtotal $ 783
20% Bonding $53,957
MNew Subtotal $323,739
Opinion of Probable Cost per LF HDPE $202
Engineers Opinion of Probable Construction Cost CALL $324,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared:  22-Jun-05
Strongs Creek Drainage: Maxwell Lane Slope Stabilization Project W&K Proj. No.  04-105402-011
~ (City Project No. 9700) ENR: June 2005 7,415
Estimate Type: Bj Conceptual . Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010000 General Requirements |
Mobilization/Demobilization J 1 LS 0.050 3,482 3,482
Insurance 1 LS 0.025 1,741 1,741
Bonding 1 LS 0.025 1,741 1,741
Contre N 1 LS 0.150 | 10,447 10,447
les Tax 1 LS 0.0725 | 5049 5.049
Subtotal e 22,461
Earth/Site Work ' T
Rock Siope Protection (Placed) 612 cY 100.00 61,200 61,200
Labarer (1) 24 HR 45.00 1,102 1,102
Foreman (1) 24 HR ) e
Operator ¢ 0 | 2448 2,44
Back Hoe N 24 HR 70.00 | 1714 1,714
L Dump Truck Rental (1) 24 HR 70.00 1,714 1,714
Subtotal 69,646 46 |
T I
Su { 546
010 ] §22,461
Construction Subtotal $92,106
Cost per linear foot of channel $271
20% Contingency $18,421
25% Legal, Admin., Engineering $23,027
Project Subtotal $133,554
20% Bonding $26,711
New Subtotal  $160,265
Opinion of Probable Cost per LF of Channel $471
Engineers Opinion of Probable Construction Cost CALL $160,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

Strongs Creek Drainage: Shamrock Drive to Redwood Way Project

FORTUNA STORM

DRAINAGE MASTER PLAN

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

M

22-Jun-ub

04-105402-011

(City Project No. 9703) ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR _
1 Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 7,513 7,513
Insurance 1 [ Ls 0.025 3,756 3,756
Bonding 1 | LS s 3,756 3,756
- P t | LS 22, |
i1 Ls ( 10, ]
< I | 48,
I |
[ Earth/Site Work | |
02315900 0110 [Tt vation 1262 | CY 630 | 7« 7,952
02315 100 1900 |B: 7 oY 7.40 8, SRR
02315 100 2200 |Compacting {Vibrating Raoller) i | oy 5.30 3.C L s
B pomiEonansg |Bedd ™ r Run) 770 1 ; i R
| ¢ 10 [Haufi sal (E nj . 1,751
112500 ( 10 |HDPE Fiping (24" L 1. LF 37.00 52,540
“anhole 2 EA 5,000.00 10,000
| Inlet ' EA | & "0 [ 12,000 12,000
(02720 200 0300 r e (12" River Bun} | TON ! 11.715 11,715
02740 300 0200 |ACPa 1 | ToM | 15.443 -
02766 550 0200 _|Paver..... (6" i LF | 227" ]
I Trattic Control i LS ]10700.00 | 10.0 3
L a T ) 156,256 1
!
S oal $1
C n
o LY
Ic uction Subtotal $ ::/1—8
Cost per LF HDPE Installed 3140
P tingency N 73-
: _al, Admin., Engineering $49,678
Project Subtotal $288,134
20% Bonding $57,627
New Subtotal $345,761
Opinion of Probable Cost per LF HDPE $243
Engineers Opinion of Probable Construction Cost CALL $346,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Rohnerville Road Project No. 5

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

MGK

W&K Proj. No. _ 04-105402-011

ENR: June 2005 7,415
Estimate Type: @ Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 1,319 1,319
insurance 1 LS 0.025 659 659
Bonrding 1 LS 0.025 659 659
Contractor O&P 1 LS narn ~TTs 3,956
Sales Tax 1 LS U.ureh 1,912 1,912
Subtotal 8,505 8,505
|2k _ G0V |
02300 Earth/Site Work |
02315900 0110 [Trench Excavation 171 } CcY 6.30 1,078 1,078
02315 100 1900 |Backfill 128 f cY 7.40 950 ¢
02315 1¢ 0 |Compacti ler) 87 | CY 5.30 459 ‘
B 02375 130 0050 |Bedding (River Run) 62 B 20.00 1 1 1.238
( 0200 |Haulir~Misposal (Exc.__ _..__._.on) 43 10.60 4! 453
- ¢ 2040 [F E in 1 120 37.00 | 4z 4,440
T 0300 [F d  Jrege.. —eue (.o ..ol RUN) 40 l 3000 | 1,15 1,188
L_w ( ....0200 |£ >avement(4” 17 TCN 90.00 1,566 1,566
T fic Control 1 LS 15,000.00 15,000 15,000
22| 26372
Subtotal $ 72]
Division
010 _ 0}
Construction Subtotal 877
Cost per LF HDPE Installed 3291
—
¢ Contingency . .975
“. . Legal, Admin., Engineering $8,719)
Project Sublolal $50,572
20% Bonding $10,114]
New Subtotal $60,687
Opinion of Probable Cost per LF HDPE $506
Engineers Opinion of Probable Construction Cost CALL $61,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 18-Jul-05
Strongs Creek Drainage: Rohnerville Road Project No. 3 W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
Preliminary (w/o plans)
1 Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization/Demobilization 1 LS 0.050 2,703 2.703
Insurance 1 LS 0.025 1,352 1,352
Bonding 1 LS 0.025 1,352 1,352
Contractor O&P 1 LS 0 - i 8,109
: 1 LS 0. i 3,920
Subtotal 17,435 17,435
02300 Earth/Site Work |
028 9000110 |Trench Excavation | 477 cY 6.30 3, 3,003
027 100 1900 |Backiil | 740 | 2 2,831
[ L A N 1) ‘ ’___H 5.30 1, 1,125
02815 1°C L “ Hun) c TC .00 5, 5777 ]
02320 2( ) |Hauling/t” ‘ ny 7 cY 10.60 9 |
02500 [ - ) . in Trench) 60 | LF 37.00 2, 2. ]
C ) * Piping (30" Laid in Trench) 40D I F 37.00 14 ) 14, |
{ )| jregate Base (12" River Runi) 1 . ) 3, 3. J
( o) o oo oment(4Y) ‘ ) 5, 5
Traffic Control 1 S E 00 | 15,000 50
3
L SR -
Subtotal i 54,062 540 ]
T
Subiotal $54,062
Division
010 $17.435
Construction Subtotal $71,498
Cost per LF HDPE Installed $1,192
20% Contingency $14,300
25% Legal, Admin., Engineering $17,874
Project Subtotal $103,671
20% Bonding $20,734
New Subtotal $124,406
Opinion of Probable Cost per LF HDPE $270
Engineers Opinion of Probable Construction Cost CALL $125,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
FORTUNA STORM DRAINAGE MASTER PLAN

Project:

Strongs Creek Drainage: Rohnerville Road Project No. 4

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

MGK
18-Jul05

W&K Proj. No.  04-105402-011

July 2005

ENR: June 2005 7,415
Estimate Type: [)?_7 Conceptual Escalated to ENR
Preliminary (w/o plans)
7 Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 2,741 2,741
Insurance 1 LS 0.025 1,370 1,370
Bonding 1 LS 0.025 ! 1,370
Contractor O&P 1 LS 0.150 8,223 |
“ax 1 LS 0.0725 S 4
Subtotal 17,679 17,679
02300 Earth/Site Work
02315900 0110 |Trench Excavation 450 C 5.30 35 2,835
5100 1900 |Backfill 3 Y 7.40 25 2,725
___ 51002200 |C oo T e 2 Y 5.30 30 1,060
02315 130 0050 |Bedding (Hiver Run) 250 TON 20.00 4,995 ‘ 5 |
02320 200 0200 IH=viing/Dig~neat (Fvasen Excavation) 82 cY 10.60 { 7]
20 025307 E Pipii Trench) 450 LF 37.00 1€ ) 1t )
J0 02720 ) gar 2" River Run) T TON 4. ¢ i |
o [ ) 300 0200 |AC Pavement (4") TON 5873 £ |
3550 0200 |Pavement Markinas (8") R LF | 880 )|
Traifc Controf 1 LS 15,000 1z )
otal - 54819 54,819
I I
Subtotal $54.819
Division
010 $17,679
Construction Subtotal $72,499
Cost per LF HDPE Instalied £161
20%% Contingency $14,500
25% Legal, Admin., Engineering $18,125
Project Subtotal $105,123
20% Bonding $21,025)
New Subtotal $126,148
Opinion of Probable Cost per LF HDPE $280
Engineers Opinion of Probable Construction Cost CALL $126,000
04-1054-02011 Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Strongs Creek Drainage: Loop Road Detention Basin Project W&K Proj. No.  04-105402-011
(City Project No. 9603) ENR: June 2005 7,415
Estimate Type: [X | Conceptual Escalated to ENR
1 Preliminary (w/o plans)
] Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilize © 1 1 LS 0.050 | 3,074 3,074
Insurance 1 LS 0.025 1,537 1,537
Bonding 1 o 0.025 1,537 i
Contractor O&P 1 | 0.150 8,222 9, |
Sales 1 | 0.0725 B 1 4,
< ) ' 19,827
Earth/Site Work
Detention Basin Excavi 1 3,300 | ¢ 0.00 0
Laborer (2) 264 ¥ 45.00 ) ! 11,880
Foreman (1) 132 ¥ | £€0.00 7,920 7,920
Gperator/Driver (2) 264 Fn | 50,00 13,200 13,200
- B: "“Hoe T 1) 132 HR 70.00 9,240 9,240
Dt pTn tal (1) 132 HR 7000 9,240 ]
In Qutl tures | 1 LS 1 ' 10,000 1
\
| | 61.¢ .
A [
Subtotal $61,480
Divizion
010 $18.827
Construction Subtotal ’ $81,307
Cost per cubic yard of basin $25
20% Contingency $16,261
25% Legal, Admin., Engineering $20,327
Project Subtotal $117,896
20% Bonding $23,579
New Subtotal $141,475
Opinion of Probable Cost per Cubic Yard of Basin $43
Engineers Opinion of Probable Construction Cost CALL $142,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Strongs Creek Drainage: Loop Road Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

0

l=d

<

i

W&K Proj. No.  04-105402-011

ENR: June 2005 7415
Estimate Type:. [X | Conceptual Escalated to ENR _
— Preliminary (w/o plans)
L__l Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total

[01( General Requirements
| Mobilization/Demobilization 1 LS 0.050 633
| _ Insurance 1 LS 0.025 316
| Bonding 1 LS 0.025 N 316
| - ctor O&P 1 LS 0.150 1 100 ]

vvvvv Tax 1 s 0.6725 ]
Suf 4 4 |
(0 Earth/Site Work ﬁ’ ] ]
| i 00110 |Trench ™ ' 1 [ ¢
N 022315 100 1900 _|Backfil [ 1 | i
i 0 . _._ing Roller) | 49 CY san e
| 0 3 (River Run) | 81 TON 3 1616
l | ¢ disposal (- 7 ' - Cy ) 540
(.00 [ s 1m0 aid in Trench) 70 LE ] 2t 8,505 |
|Su | iz
— T '
| I | ]

| [

L |
Sul i $
Division
010 $4,082]
Construction Subt $186.739,
Cost per LF HDPE d $239
20% Contingency $3,348
{ nin., Engineering $4,185
I i $24,271
20% Bonding $4,854,
New Subtotal $29,125
Opinion of Probable Cost per LF HDPE $416
Engineers Opinion of Probable Construction Caost CALL $30,000

04-1054-02011
July 2005

Winzler Kelly
Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Ross Hill Road Culvert Replacement Project

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

pro

s

5

W&K Proj. No. ~_ 04-105402-011

ENR: June 2005 7,415
Estimate Type: EG Conceptual Escalated to ENR
Preliminary (w/o plans)
™ Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 4,670 4,670
Insurance 1 LS 0.025 2,335 2,335
Bonding 1 LS 3 2, 2,335
' ! 1 LS ) 14 ] 14,010
_ 1 Ls {5 6, 6,772
Subtotal 30 2 30,122
02300 Earth/Site Work | B
i 02315 900 0110_|Trench Excavation 617 | CY 6.30 3,
15100 1900 _|Backfil 413 | _¢Cv 7.40 3. i
15100 2200 |Cc ting Foller) 163 | CY 5.30 B..
___ 15130 0050 |Be... nt 27 Y 20.00 7.427 7]
02320 200 0200 [Haulir n) z ) - 10.60 2,158 2,
02777 777 777) |HDPE Piping (680" Laid in Trernich) : | LF 17 } 36,988
02700 02 )_|Road Aggre~~*~ P~~= 12" River Run) 1 | TON o ] -
0 _[AC Pavem: | TON 2]
0 [Pavement | z | LF 448 8]
Traffic Control 1 | 1s a0 0 | 30000 0
R m 402 93,402
-
| J‘
1Syt I o 393,402
Diview
010 $30,122
Construction Subtotal $123,524]
Cost per LF HDPE Installed $441
20% Contingency $24,705
25% Legal, Admin., Engineering $30,881
Project Subtotal $179,110
20% Bonding $35,822
New Subtotal $214,932
Opinion of Probable Cost per LF HDPE $768
Engineers Opinion of Probable Construction Cost CALL $215,000
04-1054-02011 Winzler Kelly

July 2005

Cansulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 1£ )
Mill Creek Drainage: Kenmar Road Project W&K Proj. No.  04-1¢( N1
ENR: June 2005 "
Estimate Type: X | Conceptual Escalated to ENR
[ Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization/Demobilization 1 | s 0.050 4,041 4,041 |
Insurance 1 LS 0.025 2,020 2,020
Bonding 1 LS 0.025 2,020 2,
Cor " rO&P 1 LS 0.150 12,123 12,
Sale ) 1 LS 0.0725 5, 59 5 |
tal 26 164 26,
- ) Earth/Site Work :
02315900 0110 |T T ‘ation 768 CY 6.30 4,039 40|
02315 100 1900 |Backfi 613 CY 7.40 4,139 45
0231517~ ~ 10 |Compacting (Vibrating Roller) 323 cY 5.30 111 1,711
o 02315 100 vuu0 |Bedding (River Run) 432 TON ¢ | 8831 8.631
| 82320 Excavation) 155 CY 1.640 1,640
00 02530 730 2040 |HDPE Piping (24" Laid in Trench) ! LF 37.00 5.920 5,920
1 02530 0 _|HDPE Piping (36" Laidin Trenchy | 1 LF 52.80 AR 27,456
| oo |« 0 ‘/ N T e TON 30.00 |
.. o | wement (4 | TON 90.00 - ]
02765 0 D) [ o LF 1.60
: Control 1 LS 10,000.00 10,000 10,000
Suptotal T 80,819 ¢ 19
] | ]
I [
|Sublotal $ 19
Division
010 $26,064
C ruction Subictal $106,0°°
ser LF HDPE Installed $
P Sontingency $21,
‘ _egal, Admin., Engineering $26,"
Project Subtotal $154.¢
20% Bonding $30,¢
New Subtotal $185,¢
Opinion of Probable Cost per LF HDPE $273
Engineers Opinion of Probable Construction Cost CALL $186,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK .
Date Prepared: 18-Jul-05
Mill Creek Drainage: Webber Street Culvert Replacement Project W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: [>_aj Conceptual Escalated to ENR
™ Preliminary (w/o plans)
] Design Development @ 0 % Complete
Iltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 724 724
Insurance 1 LS 0.025 l 362
Bonding 1 LS 0.l : 362
C ‘or O&P 1 LS 0. 2. 2 2,172
‘ 1 1 LS | 00 [ 1,050
- wal 4,671 4,671
Earth/Site Work
02315 0110 J1r = 7 ‘n 1 CY | 683 683
[ "0 |Backfill cY | Be7 627
1 ¢ |Com 5 - cY ciee | 199 199
Geoio 1ou wuusl [P~ . Ui 70 TON 2".00 1,404 1.404
0200 [Hauling/Dispa-~" """~ Excavation) 4 cY © B0 250
,,,,, 730 2080 |HDPE Piping Trench) 90 LF £ .70 6,183
02700 02720 200 0300 |Rc ' reg: 2" River Run) 30 TON 30.00 B 81
02740 300 0200 |AC Pavement (4") 13 TON 90.00 1,175 1175
027 0200 |Pavement | ings (6" 45 LF 1.60 72 72
Traffic Con 1 LS 3,000.00 | 3,000 3.000
[
Subtotal 14,483 14.°77
Subtotal $14
Division
010 i71
Construction ¢ i FEE
( LF H stalled 13
B tingency o381
25% Legal, Admin., Engineering $4,788
Project Subtotal $27,773
20% Bonding $5,555
New Subtotal 33,327
Opinion of Probable Cost per LF HDPE $370
Engineers Opinion of Probable Construction Cost CALL $34,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 18-Jul-05
Mill Creek Drainage: School Street Project No. 1 W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
L Prefiminary {(w/o plans)
] Design Development @ i % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demaobilization 1 LS 0.050 3,190 3,180
Insurance o 1 LS 0.025 1,595 1,585 |
Bonding 1 LS 0.( 5
Contrz~~r O&P 1 LS R 1 7]
Sales . _.: 1 LS 0.0 . * 5]
Subtotal 20,575 5
2
02300 Earth/Site Work -
02315 800 0110 |Trench Excavation 542 CY 6.30 3,416 3,416
02315 100 1¢ ckfill 471 C 7.40 3,487 3,487
15 100 2200 |Compacting (\/ibr:ﬁ ler) 249 ( J 1,317 1,317
15 130 0050 |Bedd o - 331 TON 20.00 6,615 5,615
20 200 0200 [Haul Excavation) 71 | C 10.60 752 752
0: ...30 730 2040 |HDPE Piping (24" Laid in Trench) 610 | LF 2 0 . |
New Drop Intet i EA_ |3 ¢ ]
02700 02720 200 0300 _[R r Run) 168 TON [ 1 — |
02740 300 0200 |AC Pavement (4") 74 TON €
02766 ¢ (6" 610 LF 1.60 376
Traffic Control 1 LS 10,000.00 10,000 10.000
Sustotal 63.800 800 |
Subtotal { @
| on
I ¢ 575
It ruction Subtotal < -8%
Cost per LF HDPE Installed $138
20% Contingency $16,875
25% Legal, Admin., Engineering $21,094
Project Subtotal $122,344
20% Bonding $24,469
New Subtotal $146,813
Opinion of Probable Cost per LF HDPE $241
Engineers Opinion of Probable Construction Cost CALL $147,000
04-1054-02011 Winzler Kelly

July 2005 Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Mill Creek Drainage: Jones Street Storm Drain Project W&K Proj. No. " 04-105402-011
(City Project No. 9809) ENR: June 2005 7,415
Estimate Type: r__] Conceptual Escalated to ENR
1 Preliminary (w/o plans)
1 Desigh Development @ Q % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 2,872 2,972
Insurance 1 LS 0.025 1,486 c s
Bonding 1 LS 0.025 1,486 j
Contractor Q&P 1 LS 0.150 8,915
Sales Tax 1 LS 0.0725 4,309 3
[ 19,167 19,167
02300 Earth/Site Work
) 0110 |Trench Excavaton 525 CY 6.30 3,308 3,
) 1900 [Backiill 348 CY 7.7 o 2, :
02315 100 2200 |C-—- (Vibratir ller) 49 CY 5
072315 130 0050 |Lewwniy o wver Runj 445 TON nhonG E 8,897 8,77 |
( ) 200 020C {Hauling/Disy sation) 177 | CY ) 1,873 |
) 730 2030 |HDPE Piping id in Trench) 675 | LF j 17,820 17
| 3 Inle 3 | EA | 300000 | 9,000 9
[ ¢ 2000300 | Jreg: e (12" River Run) 167 | TON | 30.00 5.012 51|
(13000200 nent (4" 73 | TON 50.00 6.607 Bi
(55500200 |ravement Marking ") 675 \ LF 1.60 1, 11
Traffic Control 1 s 3.000.00 3, 3]
Sub ' £, 32 59 |
ISub $59.432
Divi
010 $19.167
Construction Subtotal $78,599
Cost per LF HDPE Insialled 118
20% Contingency $15.720
. sal, Admin., Engineering $19,650
Project Subtotal $113,968
20% Bonding $22,794
New Subtotal $136,762
Opinion of Probable Cost per LF HDPE $203
Engineers Opinion of Probable Construction Cost CALL $137,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

July 2005 \

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-dur
Milt Creek Drainage: Jones Street Detention Basin Project W&K Proj. No.  04-105402-011
ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
Preliminary (w/o plans)
] Desigh Development @ 0 % Complete
ltem Equipment
Division No. Description Gty Units $/Unit Total Total
010 000 General Requirements | !
Mobilization/Demobilization 1 s 0.050 1,560 1,560
Insurance 1 LS 0.025 780 780
Bending 1 LS 0.0°" I 780
C 1 LS 0.1 [ 4680
{ 1 LS 0.07 @
Subtotal 10,062 10,062
|
Earth/Site Work
Detention E ‘ation 2.000 (924 0.00 0 0
Laborer (2) 160 HR 45.00 7,200 7,200
Foreman (1) o | 80 HR 60.00 4,800 4,800
Operator/Driver (2) [ 160 HR 50.00 | 8000 8,000
Back Hoe Rental (1) | 80 HR 70.00 | 5600 F ]
B DumpTr ~ ~ (1) T80 HE 7000 | 5. | R
¢ ! | R 3
— | — 2 —
1
Subiotal $31,200
Division
010 $10,062
Construction Subtotal $41,262
Cost per Cubic Yard of Detention
207 Contingency $
25% Legal, Admin., Engineering $1
Project Subtotal $5
20% Bonding $11,966
New Subtotal $71,796
Opinion of Probable Cost per Cubic Yard of Detention $36
Engineers Opinion of Probabie Construction Cost CALL $72,000
04-1054-02011 Winzler Kelly

Consulling Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Mill Street Project

Winzler & Kelly Consulting Engineers
Prepared By:
Date Prepared:

W&K Proj. No.

MGK
18-Jul-05

04-105402-011

ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
] Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization ization 1 ) 0.050 1,176 1,176
Insurance 1 1 0.025 588 588
Bonding 1 i 0.025 538 588
Contractor ¢ 1 i 0 3,529 3,528
R Ot Tay o 1 LS 0.1 ) 1 1,706
total 7 7.588 |
G0 Earth/Site Work T
| ( 00110 [Tr~n~ Ev~~ration 128 cY 5 8089
( 01900 |E 96 oY 7 ] 712
. 02315 100 2200 [Compacting (Vibrating Roller) 65 [ 5.30 . 345
02315 130 0050 |[Bedding (River Run) 45 TON 20.00 929 929
02320 200 0200 |Hauling/Di sation) | 32 cY 10.60 340 340
1r~"00 02530 730 2040 |HDPE Piping (42" ! ~iA i~ Te~nchy) | 90 LF | 37.00 3,330 3,330
00 02720 200 0300 |Rc jregale | iver Run) | 30 T J 891 891
02740 300 0200 _|AC nent (4") [ 13 TON 90.00 1,175 1,175 |
o Traffic Control | 1 LS 15,000.00 15,000 15,000
!
Subtotal o 20 :
Stotal st |
—..ision
010 13
( truction Subtotal $31,117
( per LF HDPE Installed $346
E Contingency $6,223
25% Legal, Admin., Engineering $7,779
Project Subtotal $45,120
20% Bonding $9,024
New Subtotal $54,144
Opinion of Probable Cost per LF HDPE $602
Engineers Opinion of Probable Construction Cost CALL $54,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: School Street Project No. 2

Estimate Type: [X |

Conceptual
Preliminary (w/o plans)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

W&K Proj. No.

04-105402-011

MGK
18-Ju

5

ENR: June 2005 7,415

Escalated to ENR

D Design Development @ 0 % Complete
ltiem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 ‘ 1,208 1,209
Insurance 1 Ls 0.025 6¢ e
- Bonding 1 | _Ls 0.025 605
Contractor O&P 1 | LS 0.150 3,628
Szles Tax 1 | Ls 0.0725 1,754 1,754
Subtotal 7,801 7,801
02300 Earth/Site Work
02315 900 0110 [Trench Excavation 150 CY 6.30 945 945
02315 100 1900 [Backfill 108 CY 7.40 800 800
02315 100 2200 [Compactir "~ - ) CY 5.30 ST
023151300050 |~ """ 3(Hwer Run) - 20.00 835 835
| 023202000200 | Dist "~ n) 42 | oYy 1060 | 444 444
02500 02¢ 0 | Yipit in Trench) 90 LF 37.07 0 3.330
02700 027 0 | ggr (12" River Run) 35 TON 30.( -0 1,040
027 0 ement (4" 15 TOom an’ | 1.9/0 1,370
Traffic Control 1 | .00 | 15,000 15,000 |
notal - 24,188 24,188
total 88
Division
1010 - 01]
Construction Subtotal B3|
Cost per LF HDPE Installed 55
207 Contingency $6,398
25% Legal, Admin., Engineering $7,997
Project Subtotal $46,383
20% Bonding $9,277
New Subtotal $55,660
Opinion of Probable Cost per LF HDPE $618
Engineers Opinion of Probable Construction Cost CALL $56,000
04-1054-02011 Winziler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 18-Jul-05
Mill Creek Drainage: West School Street Project W&K Proj. No.  04-105402-011
(City Project No. 9504) ENR:June 2005 7415
Estimate Type: Conceptual Escalated to ENR
[ Preliminary (w/o plans)
] Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 11,450 11,450
Insurance 1 LS 0.025 5,725 x_{
Bonding 1 LS 0.025 5,725 )
Pt O&P 1 LS 0.150 : q
- 1 LS 0.0725 1 - /]
Subtotal o 7 ;
02300 Earth/Site Work
( 1 900 0110 [Trench Excavation 1,910 cY 6.30 12,033 1 i
( 1+ 100 1800 [I il 177 cY 7.40 12,198 1 B
( 1100 2200 |t vacting (Vibre ler) ¢ cY 5. L o i
(_. 41300050 |L...ng(River Run) v TON 20.00 23,380 3 i
02320 200 0200 [Hauling/Dispesa’ ™ _c 2 94 10.60 2,773 2,
02500 { 0 730 2040 [HDPE Piping (1¢ oo 0 LF 37.00 30,710 30,
(07302040 |HDPE Piping (2 nch) 500 LF 37.00 | 18500 |  18: |
(07302050 [HDPE Piping (30" Laid in " .nch) 820 LF 5280 | 46 a3
02700 | € 0 200 0300 [Road Aagregate Base (12" River Run) 591 TON 30.00 1 9 7, |
| | 02740300 0200 |AC Pavement (47) 260 TON 50.00 2 0 23,0 ]
02766 550 0200 |Pavement M.~ (6" 2,150 LF 1.60 S 3]
New Manholes (48") o 2 EA 5,000.00 10,000 100 |
New Drop Inlet 4 EA 3,000.00 12,000 12,0
Tratfic Cantrof 1 LS 15,000.00 15,000 15,000
|Subiotal 225,002 229,002
- | $229,002
3
010 $73,853
Construction Subtotal $302,855
Cost per LF HDPE Installed $228)
20% Contingency $60,571
25% Legal, Admin., Engineering $75,714
Project Subtotal $439,140
20% Bonding $87,828
New Subtotal $526,969
Opinion of Probable Cost per LF HDPE $396
Engineers Opinion of Probable Construction Cost CALL $527,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: g_g-J{m—OB
Mill Creek Drainage: Thomas Street Project (City Project No. 9806) W&K Proj. No.  04-105402-011
ENR:June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
L Preliminary (w/o plans)
] Design Development @ Q % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 Q00 General Requirements
Mobilization/Demaobilization \ 1 LS 0.050 2,904 2,904
B Insurance |1 LS 0.025 1,452 1,452
Bonding 1 LS 0.025 1,452 1,452
1 LS 0.150 8712 8,712
1 LS 0.0725 4,211 4.211
Subtotal 18,731 18,731
02300 Earth/Site Work
02315 900 0110 [Trench Excavalion 521 [ 6.30 3,283 3,283
02315 100 1900 |Backfill 346 CY 7.40 2,558 2,558
02315 100 2200 |Compacting (Vibrating F ; CYy 5.30 256 256
02315 130 0050 _|Beddin~ '~"-~ 3un) | i o 8,831
00 0200 |Hauling 1 (Exce (34 )
02500 02530 730 2030 |HDPE Fiping (18" Laid in Trench) | 670 LF A ] I
02700 02720 200 0300 [New Drop Inlet 2 EA 3, 0 ]
02740 300 0200 se (12" River Run) 166 TON : | o7
027 . 73 TON 2000 | B
Paver ) 670 LF 1.60 1,072 1,072
B Traffic Control 1 LS 5,000.00 5,000 £,000
Subtotal | | ! 081
ol | 1 _
L 1 !
, |
I ]
| Subtotal $58,081]
Division
G010 $18,731
Construction Subtotal $76.812
Cost per LF HDPE Installed $115
20% Contingency $15,362]
25% Legal, Admin., Engineering $19,203
Project Subtotal $111,377
20% Bonding $22,275
New Subtotal $133,652
Opinion of Probable Cost per LF HDPE $199
Engineers Opinion of Probable Construction Cost CALL $134,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Winzler & Kelly Consulting Engineers

Project: FORTUNA STORM DRAINAGE MASTER PLAN Prepared By: MGK
Date Prepared: 22-Jun-05
Mill Creek Drainage: Campton Heights Drive Project W&K Proj. No. _ 04-105402-011
(City Project No. 9805) ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR _ -
™M Preliminary (w/o plans)
] Desigh Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demob i.zation 1 LS 0. 1 1.851
Insurance 1 LS 0.C i 97
Bonding 1 LS 0.025 975 g75
Contractor O&P 1 LS 0.150 5 i
Sales Tax 1 LS 0.0725 2
~ - L‘— 1 .;2 .
_ - L
Earth/Site Work |
59000110 |Trench E: ‘ 1oy 5.30
Tl |Backdl 216 cY - ]
T ) |Cor oo T cY I |
0 ZB—eddina ‘o TON b BE 4
0: ) fHaul c | . v
52500 0 yHDP e, 180 LF fuo @ | wmem | ‘4
. ; 12" River F 3 TON ]
12700 | 027 Javemen! (4") U TCH 8000 | N 4
027 sment Markings (6 180 L 1.60 |
02766 550 0200 712! = Control i LS 5,000.00 | ]
[Subtotal ] 5 ]
|
i |
. —
L{ !
510 3
C $51,602
C 1 T
cy $1t !
nin., Engineering $1:
Project Subtotal $7:
20% Bonding $1e
New Subtotal $89,787
Opinion ot Probable Cost per LF HDPE $499
Engineers Opinion of Probable Construction Cost CALL $90,000

04-1054-02011
July 2005

Winzler Kelly
Consuiting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Cecil Avenue Project No. 1

Winzler & Kelly Consulting Engineers

Prepared By:

Date Prepared:

MGK
18-Jui-05

W&K Proj. No.  04-105402-011

ENR: June 2005 7,415
Estimate Type: E Conceptual Escalated to ENR
1 Preliminary (w/o plans)
r:‘ Design Development @ 0 % Camplete
Iltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements |
Mobilization/Demaobilization 1 LS 0.050 724 724
Insurance 1 LS 0.025 362 362
Bonding 1 LS 0.0 362 362
C ° torO&P 1 LS 0.1 2,172 2,172
I ) ax 1 LS 0.00 .3 1.050 1,050
Subtotal 4,671 4,671
102300 Earth/Site Work
0207 900 0110 |Trench Excavation 108 CY 6.30 683 6583
02. 100 1800 [Backiill CY 7.40 627 627
020 1002200 [Compac ller) - Cy | 530 199 199
02_.. 130 0050 |Beddinr |ty 70 TON 1, 4 1,404
( 200 0200 |Hi~fie- sal (E - - b 24 CcY ) 250
02500 ¢ 730 2080 36" Laig in trench) 30 LF 6, 3 6,183
02700 { 200 0300 teB: 2" River Run) 30 TON I 291
02740 300 0200 (4" 13 TON | 1, 5 1,175
027 00200 | ng 5 LF Cou 72
Traffic ( 1 LS 3,000.00 3,0 - 3.000
= j
Subtotal ‘ | 14483 14,483
\
Subtotal $14,483
Division
010 $4,671
Construction Subtotal $19,153
Cost per LF HDPE Installed $213
20% Contingency $3,831
25% Legal, Admin., Engineering 54,788
Project Subtotal $27,773
20% Bonding $5,555
New Subtotaf $33,327
Opinion of Probable Cost per LF HDPE $370
Engineers Opinion of Probable Construction Cost CALL $34,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

North Fortuna Drainage: Main Sireet Project No. 2

Winzler & Kelly Consulting Engineers

Prepared By: M

Date Prepared:
W&K Proj. No.

~r
(3K

04-105402-011

) ENR: June 2005 7415
Estimate Type: [X | Conceptual Escalated to ENR
[ Preliminary (w/o plans)
[:I Design Development @ 0 % Complete
Itern Equipment
Division No. Description Qty Units $/Unit Total Total
010000 Genera! Requirements
Mohbilization/Demobilization 1 LS 0.050 | 3,951
Insurance 1 LS 0.025 5 1
Bonding 1 LS 0.025 1,876 1
Contractor Q&P 1 LS 0.150 o 11
Sales Tax 1 LS 0.0725 £
Subtotal 28
02300 Earth/Site Work
TTTT 777 0110 |Trench Excavation 674 CY R - 4,247
R < S B
et il S ! .
B I XN — _ T e T ‘.
20 ) _|Hauling [ tion) cY N ]
02500 J: ) [HDPE ... Trench) e LF e iy 5 42,777 |
! i} | 10 fReac (12" Rivar Runj 135 TON : 0 ; 4, |
- 0 |ACF , 30 TON ¢ 0 2,
igs (6") 175 LF )
Traffic Control 1 [ s 10,000.00 10, ]
Subiotal 79,
B ] £79,025
Lo
019 §: i
C==~=""~ Subtotal XIS
( ) HDPE Instalied
ngency $e
, Admin., Engineering $26,128]
Project Subtotal $151,540]
20% Bonding $30,308
New Subtotal $181,848
Opinion of Probable Cost per LF HDPE $520
Engineers Opinion of Probable Construction Cost CALL $182,000

04-1054-02011
July 2005

Winzler Kelly

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Bridle Creek Project (alternative)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK
18-Jul-05

04-105402-011

ENR: June 2005 7,415
Estimate Type: [X ] Conceptual Escalated to ENR
1 Preliminary (w/o plans)
[:} Design Development @ 0 % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
1010 600 General Requirements
Mobilization/Demobilization 1 LS 0.050 1,982 1,982
Insurance 1 LS 0.025 981 981
Bonding 1 LS 0.025 o 1 |
- p 1 LS 0.150 5 15
K LS 6.07 2 3]
|Subtotal |t 1 32
[
02300 Earth/Site Work |
02315900 0110 |Trench Excavation 692 CY 6.2 | 4,357 4,357
02315 100 1900 [Backfill 519 CcY 7.4 3 3,838
o ) |Comg ler) 350 cY 5.3 1 1,856
Georo rovvuod [P Hun) 250 TON 20.4 - 304
02320 200 0200 [Hauling/Disposal (Excess Excavation) 173 CY 10.60 | 1832 1,832
10 02530 730 2040 |HDPE Piping (42" Laid in Tr LF 37.00 ] 1775 17,945
30 02720 200 0300 |} (1271 ! TON 30.00 | 2 4,802
| [
| ‘ S
I - ;
otal | | T !
l [ _
L I 1
| l
f |
Subtotal $39.634
Division
Loio $12,782
C ‘ruction Subtotal $52,416)
( ser LF HDPE Installed $108
[ Zontingency $10,483
25% Legal, Admin., Engineering $13,104]
Project Subtotal $76,004
20% Bonding $15,201
New Subtotal $91,204
Opinion of Probable Cost per LF HDPE $188
Engineers Opinion of Probable Construction Cost CALL $91,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Bridle Creek Project (alternative)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:
W&K Proj. No.

MGK

15-Jul-05
04-105402-011

ENR: June 2005 7,415
Estimate Type: @ Conceptual Escalated to ENR
7 Preliminary (w/o plans)
1 Design Development @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/ n 1 - 0.050 1,717 1,717
Insurance 1 1« 858 &
Bonding 1 1 ¢ [ 3 ¢
Contractor O&P 1 1 ¢ 5 1 57 ]
Sales Tax 1 1.0 2, 0 24 ]
Subtotal 11,075 11,00 ]
02300 Earth/Site Work 1
02315900 0110 |Trench Excavation 431 CY 6.30 | 2716 2,7
02315 100 1900 |Backfill 375 cY 7oA n Ty 27 |
02315 100 2200 |Compagcting (Vibrating Roller) ) cY 5. . 1.0 ]
02:¢ _ ) 0050 |Bedding (River Run) oo TON 20.. ! 5,205
02320 200 0200 (Hauling/D’ e - tion) 56 cY 10 i
02500 02530 730 2040 |HDPE Pip < ] 17, 1]
02700 027202000300 |F - r Run) 1 . 00 4,001 4 ]
Subtotal 34,240 34, 1]
$34.340
Q10 $11,075
Cons: al $45,414
Cost| nstalled $94
20% Contingency 59,083
25% Legal, Admin., Engineering $11,354
Project Subtotal $65,851
20% Bonding $13,170
New Subtotal $75,021
Opinion of Probahble Cost per LF HDPE $163
Engineers Opinion of Probable Construction Cost CALL $79,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project:

FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Bartiett Drive & Rohnerville Road Project

Winzler & Kelly Consulting Engineers

Prepared By:

Date Prepared:
W&K Proj. No.

MGK

18-Jul-05
04-105402-011

ENR: June 2005 7,415
Estimate Type: Conceptual Escalated to ENR
] Preliminary (w/o plans)
[:] Design Development @ ] % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobi” " 1/Demobilization 1 | 0050 | 9043 9,043
Insur 1 0.025 4,522 4,522
Bonc 1 0.025 4,522 4,522
Conti O&P 1 0. 27128
Sales Tax 1 0.0 - 13,113
Subtotal | 58,328 58,328
1
02300 Earth/Site Work |
02315 900 0110 _[Tronnh Evanintion 1,565 cy 6.30 9.858 9,858
02315 100 1800 1.224 cY 7.40 9.061 1
0: 0 |Compacting (Vibrating Roller) 542 cY 5.30 2,871 2,871
02315 130 0050 |Bedding (River Run) 1,014 R 20,279 20,279
200 0200 |Hauli al (Excess E Lo 3|
[ 730 2080 |HDPE Pip j ) . ‘ ) £ )
¢ 200 0300 (7 Aggreg (12" River Runj 429 ool ] 3090 | J 1 ﬂ
300 0200 avement (4"} 189 7o | 90,00 3 1 5|
| 550 0200 ment Markings (8"} 650 ) 1,040 1.040
New Drop Inlet 4 3, 00 12,000 177 4
Tre T - i 3,000.00 | 3,000
total | 180,862 180 |
[ BE
/i
1010 5,328
- ction Subtotal $239,190)
it per LF HDPE Installed $184
I_: s Contingency $47 834
¢ 5 Legal, Admin., Engineering $59,798
| ect Subtotal $346,826
. > Bonding $69,365)
New Subtotal $416,191
Opinion of Probable Cost per LF HDPE $320
Engineers Opinion of Probable Construction Cost CALL $416,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST
Project: FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Osprey Terrace Detention Basin Project

(City Project No. 9804)

Winzler & Kelly Consulting Engineers

Prepared By:
Date Prepared:

W&K Proj. No.

MGK
22-Jun-05

04-105402-011

ENR: June 2005 7415

Estimate Type: [X ] Conceptual Escalated to ENR
Preliminary (w/o plans)
] Design Development @ o % Complete
ltem Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements
Mobilization/Demobilization 1 LS 0.050 1, 1,932
| Insurance 1 LS 0.0 9 966
Bonding | 1 LS 0.0 g 966
Contractor O&P [ LS 0.1 5, 5,796
- -7 1 | Ls 0.0] 2,801 |
Subtotal 1 | | 12,461 1]
il -
02300 Earth/Site Work
Detention Basin E 2,800 CY 0.00 0 0]
Laborer (1) 112 HR 45.00 5,040 0]
Foreman (1) 112 HR 60.00 6,720 0
MnaratarMvivny (9) 224 HR 50.00 11,200 11,200
| (1) - [ 112 HR 70.00 7. 7,840
L tal (1) | iz HR 70.00 7, Rl
Subio | 38.640
| T |
f
— T
l
= $c 3
r &
010 $12.461
Construction Subtclaf £51,101
: cubic yard of basin $18)
B Semacy $10,220
: min., Engineering $12,775
Project Subtotal $74,097
¢ > Bonding $14,819
I 7 Subtotal $88,816
Opinion of Probable Cost per Cubic Yard of Basin $32
Engineers Opinion of Probable Construction Cost CALL $89,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers



ENGINEER'S OPINION OF PROBABLE COST

Project: FORTUNA STORM DRAINAGE MASTER PLAN

Mill Creek Drainage: Cecil Avenue Project No. 2 (City Project No. 9405)

Winzler & Kelly Consulting Engineers

Prepared By: MGK
Date Prepared: 22-Jun-05

W&K Proj. No. 04-105402-011
ENR: June 2005 7,415

Estimate Type: Conceptual Escalated to ENR__
Preliminary (w/o plans)
] Design Deveiopment @ 0 % Complete
Item Equipment
Division No. Description Qty Units $/Unit Total Total
010 000 General Requirements i
Mobilization/Demobilization | 1 LS 0.( L2 11,682
Insurance I LS 0.025 | 5846 5846
Bonding 1 LS 0.025 | 5846 5,846
GContractor O&P 1 | LS 0.150 35,077 35,077
Sales Tax 1 1S 0.0725 16,954 16,954
Subtotal 75,415 B 75,415
02300 Earth/Site Work
02315 900 0110 |Trench Excavation 3,217 cY 6.30 20,265 20,265
15 100 1900 _[Backfill BEEE [ 7.40 17,156 17,156
151002200 |° “ (Vibrz ler) | 95 cY 530 | 5115 5,115
02315 130 0050 _[wwuwiy y uver Run) [ 2.010 TON o L - 5
0"~ T ) . . _Excavation) | 898 CcY - N _ 2|
02500 02530 730 2030 |HDPE Piping (48" Laid in Trench) [ 1,930 LF 11 1 1]
New Drop Inlets I EA 3, 9,000 4,000
Eﬁ Lk 2
Subtotal $2 1]
fision
vid 415
Construction Subtotal ,259
c ed $160
20% Contingency $61,852
25% Legal, Admin., Engineering $77.315
Project Subtotal $448,426
20% Bonding $89,685
New Subtotal $538,111
Opinion of Probable Cost per LF HDPE $279
Engineers Opinion of Probable Construction Cost CALL $538,000
04-1054-02011 Winzler Kelly

July 2005

Consulting Engineers





