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DEFINITIONS

Blockage or Stoppage — A buildup of debris in the sewer, which stops the flow of wastewater and
allows the water to back up behind the stoppage, sometimes causing an overflow.

Geographical Information System (GIS) — A database linked with mapping, which includes
various layers of information used by government officials. Examples of information found
on a GIS can include a sewer map; sewer features such as pipe location, diameter, length,
material, condition, last date cleaned or repaired. The GIS also typically contains base
information such as streets and parcels.

Infiltration/Inflow (I/1) — Infiltration is generally considered to be extraneous water that enters
the sewer system over longer periods of time, such as groundwater seepage through cracks in the
sewer. Inflow is generally considered to be extraneous water that enters the system as a direct
result of a rain event, such as through defects in the sewer. While it is impossible to control all I/1,
it is certainly desirable to reduce I/1 when cost-effective.

Lateral — The portion of sewer that connects a home or business with the main line in the street.

Wastewater Collection System — All pipelines, pump stations, and other facilities upstream of the
headworks of the wastewater treatment plant that transport wastewater from its source to the
wastewater treatment plant.

Waters of the United States — All waters which are used, were used or may be used in
interstate or foreign commerce; including interstate wetlands; all other waters such as intrastate
lakes, rivers, streams (including intermittent streams), adjacent wetlands, impoundments of water,
etc., the use, degradation or destruction of which could affect interstate or foreign commerce;
tributaries of waters so identified; and the territorial seas.



SEWER SYSTEM MANAGEMENT PLAN
FOR THE

CITY OF AGOURA HILLS

INTRODUCTION

On May 2, 2006 the State Water Resources Control Board (SWRCB) adopted Statewide General
Waste Discharge Requirements (WDR) and Monitoring and Reporting Program, for sanitary
sewer systems by issuing Order No. 2006-0003-DWQ (See Appendix ‘A’ in the SMD SSMP).
The regulations in the Order were in response to growing public concern about the water
quality impacts of Sanitary Sewer Overflows (SSO), particularly those that cause beach closures,
adverse effects to other bodies of water, or pose serious health and safety or nuisance
problems.

Two major components of the WDR require the following:
(1) The owners/operators of publicly owned Sewer Collection Systems, a mile long or
greater, must apply for coverage under the WDR; and,
(2) The owners/operators must develop and implement a Sewer System Management Plan
(SSMP) specific to the sanitary sewer system.

In compliance with the first component, the City of Agoura Hills (City) filed a Notice of
Intent (NOI) application form with the SWRCB on October 18, 2006. The City subsequently
received a Username and Password for electronic access to the California Integrated Water
Quality System (CIWQS) database. Withinthe database-reportingprogram,the
City completed a “collection system questionnaire” and will file all subsequent updates and all
required SSO reporting.

In compliance with the second component, this document was prepared to meet the objectives
contained in the WDR Order. Since the Consolidated Sewer Maintenance District (CSMD) of
the Los Angeles County Sewer Maintenance Districts (SMD), provides operation and
maintenance services for the City’s sewer facilities, some components of the City’s SSMP are
the same as those of the SMD SSMP. This document is divided into 12 chapters, which closely
align with the respective provisions contained in the WDR. Every section or subsection of each
chapter addresses one of the key elements of the SSMP directive.

This document, with other existing agency programs referenced herein, constitute the City’s
SSMP. By implementing procedures contained in this SSMP, the occurrence of SSOs should
decrease or possibly be avoided throughout the City’s wastewater collection system.



EXECUTIVE SUMMARY

This plan document was prepared in compliance with a formal order issued by the State Water
Resources Control Board. The order requires every owner and operator of publicly owned sewer
systems to develop and implement a system specific Sewer System Management Plan (SSMP).
This plan sets forth goals and actions to be followed, and guidelines for various activities
involved in managing, operating, maintaining, repairing, replacing and expanding the sewer
system. Chapter 6 describes actions to follow when responding to a Sewer System Overflow
(SSO) occurrence within the community, including reporting obligations. There are chapters
which describe legal authorities for managing the system, and ministerial actions required in
monitoring, auditing, reporting and communicating with the public and regulators. There are
specific requirements for accomplishing public involvement and the reporting and modifying
(changing) of the plan. These later requirements are intended to raise public awareness of the
hazards associated with SSO events and to minimize the occurrence of such events.

e The City’s initial plan is to be approved and certified by May 2, 2015.
e The plan is to be monitored and updated no less frequent than every five years.

e The plan must be periodically audited for effectiveness, a report compiled and kept on
file and such audits must occur no less frequent than every two years.

e There are reporting timeframes for both emergency and routine reporting events.

e The adoption of and any revision to the plan must be accomplished utilizing public
notification and public hearing procedures as identified in the plan and order.

e Copies of the approved plan must be available for public review, and when requested by
the State or Local regulatory agencies copies are to be provided, including any audit
reports.

A key element of the plan was the sewer system capacity evaluation utilizing a hydraulic model
of the system to evaluate capacity constraints. The model identified nineteen (19) reaches
between manholes with pipe flows greater than 64% full (guideline criteria). Those pipe segments
equal 4,592 feet (~2% of the total system length) with a probable replacement budget of
$1,970,000. However, further engineering evaluation and select flow monitoring should be
performed in order to establish a firm capital improvement plan for the identified reaches.

In addition to capacity constrained segments, the city’s 2009 partial CCTV investigation revealed
four (4) locations with various structural deficiencies and seventy-three (73) locations with
various maintenance deficiencies (i.e. roots, grease, intrusions, sags, etc.). The structural
deficiencies are rated and grouped with the higher priority locations first. There is one (1) high
priority location having a probable repair cost of $4,200. The next lower priority also contains
one (1) location having a probable repair costs cost of $4,200. The third priority has two (2)
locations that should be monitored for further change and scheduled for repair as findings
indicate. The probable repair cost is $16,800. Project specific design and repair methods must
be considered before proceeding, and more detailed information is included in and ‘L’ of this
report. Additionally, the County DPW has scheduled CCTV inspection and evaluation of sewer
pipe conditions during (2006, 2010 and 2015) during which further repairs or replacement of any
structurally deficient pipe segments should be scheduled.



CHAPTER 1

GOALS AND ACTIONS

The goals of this SSMP are as follows:

1.

6.

Develop a complete understanding of the sanitary sewer system’s available capacity
through necessary studies in order to facilitate management for a sustainable
infrastructure.

Maintain or improve the condition of the collection system infrastructure in order to
provide reliable service now and into the future.

Minimize the number and impact of sanitary sewer overflows (SSOs) that occur.

Improve cooperative effort between agencies implementing the plan.

Reduce SSO emergency response time through coordination of a localized first responder
program.

Meet and exceed the intent of the requirements of WQO

Actions to be taken to satisfy SSMP goals are as follows:

1.

Conduct a planned and scheduled maintenance program to minimize the risk and
occurrence of SSOs.

When an SSO occurs, respond to the incident in a timely manner and undertake
feasible remedial actions to contain the overflow, including stopping the flow from
reaching a storm drain, if possible.

Stop the SSO as soon as possible and limit public access to the overflow area to
prevent public contact with any wastewater contamination.

Completely recover the overflow sewage, return it to the sewer system, and clean
up the contaminated area.

Gather and compile all pertinent information regarding the SSO incident, investigate
as necessary to determine probable cause, document findings, report the incident to
appropriate regulatory agencies in a timely manner, and file the completed report.

. Condition all development and capital projects to evaluate, design and construct sewer

facilities to the City approved standards and criteria.



CHAPTER 2

DESCRIPTION OF THE ORGANIZATION

2.1 Management

The City was incorporated in December 1982 and currently serves an area of 7.86 square
miles with a population of approximately 23,350 people. The City’s wastewater collection
system is managed by the City Department of Public Works (City DPW), and is currently
maintained under contract with the Los Angeles County Department of Public Works (LACDPW
or County DPW). The total annual budget for system operation, maintenance and administration
is approximately $303,500. The wastewater collection system consists of approximately 53.6
miles of gravity sewers, 1,294 manholes, and one pump station. All flows from City sewers
discharge into Las Virgenes Municipal Water District trunk sewer facilities for conveyance to
the Tapia Water Reclamation Plant in Malibu Canyon.

The City has two (2) positions partially budgeted in Sewer Operations and Maintenance (SO&M)
activities. Distribution of the City’s personnel is depicted in the organization chart presented in
Section 2.4.1 of this plan. The field operation and maintenance services are fulfilled by utilizing
services provided through the CSMD. City personnel, in collaboration with County DPW
personnel, administer the City’s sewer collection system operation, provide engineering
evaluation of proposed and existing sewer facilities, administer preventive maintenance and
sewer construction programs, and oversee maintenance of the wastewater collection system
facilities and related records and plans.

2.2 Authorized Representative

The City Engineer in concert with designated County DPW staff, are the authorized
representatives who are responsible for execution of compliance actions required under the
WDR. This includes, but is not limited to, execution and certification of all reports and
correspondence as required under the Order.

2.3 City’s Responsibilities

City shall apply for coverage under the WDR for facilities it owns. City shall prepare a
comprehensive SSMP, and if it has not yet fully adopted applicable codes, local ordinances or
resolutions governing the performance of items stipulated in the WDR, it will promptly
undertake actions to adopt the legal means to do so.

City Department’s will play significant roles, jointly and separately, towards attaining the
goals of this plan. The degree of these collaborative efforts will vary from department to
department depending on the degree of SSO related services the County DPW is providing under
its agreements with the City.

2.4 Organization Chart and Responsibilities

The organization chart, showing the structure and relationship of City and County DPW
administrative, management and field positions relative to SO&M is presented below and the
descriptions of responsibilities and support are presented in Sections 2.4.2 and 2.4.3.



2.4.1 Organization Chart for Sanitary Sewer System Management

City Council
City Manager
Support Units
City Engineer
Administrative
Services
Stormwater Deputy City LA. g::nst\a(gulldmg
Program Manager Engineer ty
Los Angeles
County Sheriff
L.A. County Department of ] RS
< Las Virgenes Municipal
Public Works Sewer Water District
Maintenance
Los Angeles
County Fire
Note: LVMWD contacted for initial response until LACDPW personnel arrive

2.4.2 Description of Individual Responsibilities - The description of responsibilities
or roles of each position especially as related to SSOs are as follows:

» City Council — Responsible for establishing new and amending existing laws governing
the implementation of the SSMP and approving all SSMP related contracts and
agreements.

« City Manager — Establishes SSMP policy within the scope of the City’s’ policy and legal
requirements, directs its execution, and evaluates work accomplished for the SSMP.
Directs the development and enactment of new ordinances



City Engineer — Responsible for formulating SSMP policies, and procedures. Directs
emergency sewer repair activities, special studies, investigations and reports concerning
sewer infrastructure, and approves the design and construction of new and rehabilitation
of existing sewer systems. Responsible for training of personnel, and for processing
of access easement documents and procuring easements for public sewer facilities
located in private properties. Assists in investigating SSOs related claims and litigations
against the City. Responsible for developing standard plans and preparing plans and
specifications for sewer enhancement and reconstruction projects. Reports to the City
Manager.

Public Works Project Manager — Assists in the formulation of SSMP policies
and procedures. Direct studies, investigations, and the preparation of reports,
budget and contractual agreements with private firms. Responsible for the day-to-day
management and operation of the SSMP. Assists in directing engineering and
management activities relating to the maintenance of the collection sewer system, and
the needed contract services, printing and mailing of public education outreach program
materials, and for procuring material and supplies needed for the day-to-day operation
and maintenance activities. Reports to the City Engineer.

Assistant Engineer — Has oversight of intra agency, clerical and field operation
and maintenance staff. Responsible for overseeing implementation of the FOG program
including point source control, inspection of industrial waste and grease generating
facilities, and investigation of cases of illicit discharge of chemicals, debris, etc. into the
public sewer. Reports to and can act on behalf of the Senior Engineer.

Engineering Aide — Assist in the operation of the SSMP. Assists in coordination efforts
for tracing, containing, and cleaning up of SSOs that reach storm drain system. Reports
to the Senior Engineer.

2.4.3 Key Support Divisions

Other Divisions within the City as well as external agencies are currently and will continue to
be responsible for carrying out some of the compliance actions called for by the WDRs for the
SMD. The key support divisions and their responsibilities are described below:

Administrative Services - Responsible for procuring equipment and as needed contract
services for emergency sewer repair projects, printing and mailing of public education
outreach program materials, and for procuring material and supplies needed for the day
to day operation and maintenance activities. Staffing the SO&M function and training
of personnel. Also responsible for investigating SSOs related claims and litigations.

Building and Safety Division — Responsible for issuing permits for sewer connection
and for the enforcement of the Plumbing Codes involving proper connection,
maintenance of sewer house laterals and illegal discharges into the public sewers.
Responsible for subdivision plan checks to ensure compliance with the City standards for
construction of new sewer collection systems.
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» Las Virgenes Municipal Water District — Currently a non-binding verbal agreement
to assist exists between LVMWD and the City to assist in tracing, containing, and
cleaning up of SSOs.

« Consolidated Sewer Maintenance District (LACDPW) — Responsible for the sewer
collection system operation and maintenance activities, with the exception of pump
stations, for the system. Responsible for the oversight of the Sewer Maintenance field
maintenance personnel including the construction crews, gravity sewer system operation
and maintenance crews etc. Responsible for maintenance activities of the sanitary sewer
collection system including response to SSOs, sewer cleaning, construction and other
activities as needed. Responsible for the operations and maintenance of pump stations
and force mains. Reports to the City Engineer.

« L.A. County Fire Department — Responsible for assisting with protecting the public
during an SSO event that expands into high use public travel ways and/or those that
reach storm drains or water courses and spread the public risk to health and safety
impacts.

« L.A. County Sheriff’s Department - Responsible for operating the Emergency
Operation Center for the entire City including handling after-hours service calls
reporting SSO’s, and pump station malfunction calls and forwarding those reports to
the DPW.

2.4.4 Chain of Communication for SSO Reporting

The chain of communication for reporting SSOs during regular business hours is the
responsibility of the Engineering Division; after hours are handled through the County of
Los Angeles Hotline (888) Clean-LA. Please see following flow chart for an illustration of
the reporting process. The SSMP emergency response plan will be discussed in more detail
in Chapter 6 of this document.

The chain of communication for reporting SSOs, from receipt of a complaint or other reliable
information source to reporting to the appropriate regulatory agencies, is presented in Section
2.4.5. The city’s contact directory for communicating with both internal and external parties
involved in responding and reporting an SSO event is shown in Section 2.4.6. The SSO
emergency response plan will be discussed in greater detail in Chapter 6 of this document.
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2.4.5 SSO Reporting Procedures Flow Chart

Reporting Sowce(s)
City Hall, P.D.. General Public

CiyPW. C
(First Responder] LACDPW
— =

) Contact first

Ciy's first i
= After responsive employes
responder to | —HNo Hours Yes— o “Duty Roster” to

nvestigate nvestigate

Stop e investigation
and notify DLP W
Notify appropriate

jursdiction agency
for chean-up &
reporting

Is itwdid?
Is itin the system?

s it valid?
Is it n the system?

Yes Yes

City & LACDPW - Crews
- Stop (contain) 550
- Clean-up impaced area
- Motify DPW (dispatch)
- Prepare field report

550 greater than 1,000 gal.
or reached fe stomn drain

Mo

Hedth Department

Yes

- Call Health Dept
- Call RWQCB

-CallDE.S
- Call Flood Maint Agency

Witien Reports to :
-RWQCB

-0ES

-SWRCEB On-Line Report
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2.4.6 City’s Contact Directory for SSO Responding and Reporting

Responsible Party’s Name

City Manager Greg Ramirez

Director of Public Works/ Ramiro Adeva

City Engineer

Duty “On-Call” Person LVMWD
L.A. Co. Pub Wks. Dept. 24-hour Dispatch
L.A. County Sheriff

L.A. County Fire Dept.

Co. Health Department
(After Hours)

Co. Flood Control
R.W.Q.C.B. (Region 4)
State O.E.S.

CSD of LACO

13

Telephone
818-597-7304

818-597-7329

818-251-2100
626-458-4357
323-267-4800
323-881-2455

562-345-6830
323-667-1843

626-445-7630
213-576-6600
800-852-7550

562-699-7411

After Hours
Cell Phone

818-251-2100

800-675-4357

323-267-4800

323-881-2455

562-345-6830
323-667-1843

626-458-4357

213-305-2253

800-852-7550

562-699-7411



CHAPTER 3

LEGAL AUTHORITY

3.1 Statutory Authority

Pursuant to the California Government Code, Sections 37100 and 54350, the City Council, as the
local legislative body, may by ordinances and resolutions make and enforce all rules and regulations
necessary for the administration of the City’s Sewer Operations and Maintenance SO&M plan.
Such actions include, but are not limited to: budgeting and the cleaning, repair, construction,
reconstruction, rehabilitation, replacement, operation, and maintenance of collection sewers
within the City’s System. This chapter highlights the City’s legal authority in compliance with the
WDR,

The City granted the County of Los Angeles the consent and jurisdiction to annex sewered portions
of the City into the CSMD. By that action, the City has entrusted the management, operation, and
maintenance of its wastewater collection system to the CSMD. The City, however, still
maintains full ownership responsibility of the City sewer system.

Consistent with the law, several ordinances have been established by the City Council to govern
all aspects of the City’s SO&M plan. The legal authorities for specific areas stipulated in the
WDR are covered in the Agoura Hills Municipal Code (AHMC). These are found in Article V
(Sanitation and Health), Chapter 1 (health Code), Section 5100 which adopted Title 11 of the
Los Angeles County Code (LACo Code), entitled “Health and Safety Code”; Article V
(Sanitation and Health), Chapter 2 (Sanitary Sewer and Industrial Waste), Section 5200 which
adopted Title 20, Utilities, Division 2 of the LACo Code entitled “Sanitary Sewers and Industrial
Waste Ordinance”; and Article VIII (Building and Regulations), Chapter 1 (Administration),
Section 8100 which adopted the 2007 edition of the California Plumbing Code, published by the
International Association of Plumbing and Mechanical Officials; some of which are discussed
below:

The LACo Code Section 20.24.080 requires that property owners be responsible for maintenance
of their house lateral, including the elimination of cracks, tree roots, and other debris. Similar
regulation is also found in LACo Plumbing Code.

3.1.1 Authority to Prevent lllicit Discharges into the sewer system - LACo Code Title 20,
Sections 20.36.010 and 20.36.400, prohibits the illegal dumping of offensive or damaging
substances such as chemicals, debris, etc. into the sewer system. LACo Code Sections
20.24.020, 20.24.200, 20.32.080, 20.32.650, prohibits various forms of illicit discharges to
the sewer. The City, as one of the CSMD cities, benefits from the districts
Infiltration/Inflow (1/1) control program, the sewer line cleaning and maintenance
program, which includes closed circuit television (CCTV) inspection and other mechanisms
to detect I/1. These codes constitute the City’s legal authority to prevent illicit discharges
into the sewer system.

3.1.2 Authority to require Sewers and Connections be properly designed and constructed -
LACo Code Title 20, Sections 20.32.330 and 20.32.340 require that the design of new
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main-line sewers and pumping plants respectively, comply with Part 3 (Design
Standards) of Chapter 20.32 of the Code. Section 20.32.350 requires that the design of new
house laterals also conform to the same design standards unless otherwise covered by the
Plumbing Code. Section 20.32.580 requires the construction of a collection sewer system
to conform to all of Division 2 of Title 20, the Standard Specifications for Public Works
Construction and by the Special Provisions and Standard Plans, all on file in the office of
the City Engineer. Inspection of new main-line sewers and pumping plants to ensure
proper construction is covered under Section 20.30.590.

3.1.3 Authority to Ensure Access for Maintenance, Inspection, or Repairs - LACo Code,

3.14

3.15

3.16

Title 20, Division 2 gives the City the legal right to set requirements to allow unrestricted
maintenance access to public sewer infrastructure located in private property. In
accordance with Section 20.32.430, the access is secured through City’s enforcement of the
requirement for legally recorded sewer easements around all public sewer appurtenances
located in private properties. Sewer easements are detailed on the sewer construction
plans and are thoroughly reviewed by the City and the County for adequacy in size and
accuracy of alignment during the subdivision map and plan check process. Such easements
must have sufficient access for the movement of equipment and materials for both
routine and emergency repair or construction work on the system.

LACo Code, Section 20.24.090 gives the Co. DPW and the City Engineer the legal authority
to inspect main-line sewers, sewage pumping plants, interceptors etc., as often as he deems
necessary, to ascertain whether such facilities are maintained and operated in accordance
with the provisions of Division 2 of Title 20.

Authority limiting discharge of FOG and other debris that may cause blockage —
The Plumbing Code requires the installation of grease interceptors at restaurants and
other FSE that generate grease in the City. Section 714.1 of the Plumbing Code prohibits
the discharge of FOG and other substances that may, among other things, clog, obstruct,
fill, or necessitate frequent repairs, cleaning out or flushing of sewer facilities, in the City’s
sewer system. This prohibition is also contained in Title 20, Section 20.36.400. Also,
Section 20.36.560 gives authority to the County and the City to require the installation of
treatment facilities, including grease interceptors, at any facility that generates FOG in the
amount that will damage or increase the maintenance costs of the wastewater collection
system.

Authority to enforce a violation of sewer ordinances — Under Section 20.24.100 the
City Engineer is empowered to enforce all the requirements prescribed in Division 2 of Title
20 and in accordance with Section 20.24.110 may delegate this authority. Section
20.24.160 allows the application of criminal penalties for any violations of the Sewer and
Industrial Waste Ordinances.

Authority to fund operations and maintenance of the sewer system - Sections

20.40.040 and 20.40.045 of Title 20 provides for the levy of annual service charge and
additional annual service charge, respectively, to fund the maintenance, operation,
reconstruction and construction of relief sewers in the CSMD including the City within

13



the limits of the Operations and Maintenance provisions. This provision establishes a
financial plan to ensure the ongoing operations and maintenance functions for the sewer
system.

Under current authority there is no identified financial plan or vehicle for funding capital
projects addressing capacity increase needs within the sewer system.

The Codes, standard plans, specifications and other materials cited in this chapter are
filed at the offices of the City Engineer and the City Clerk.
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CHAPTER 4

OPERATION AND MAINTENANCE PROGRAM

4.1a Preventive Maintenance Program

The City is within the CSMD, and therefore depends totally on the CSMD for the operation and
maintenance of its collection sewer system. CSMD’s Operation and Maintenance programs
applied district-wide and described in details in the SMD SSMP are applicable in the City. The
CSMD Santa Clara Sub Yard (See Appendix ‘B’ in the SMD SSMP) located at 21014 Golden
Triangle Road in the City of Santa Clarita provides sewer services to the City. However, personnel
from the other four sewer maintenance yards, also shown in Appendix ‘B’, provide after hour
services to the City such as stand-by, callback, and other sewer emergency services. The
maintenance equipment utilized within the City is owned by the CSMD. A complete inventory of
the CSMD equipment assigned to each County maintenance yard is presented in Appendix ‘C’ in
the SMD SSMP.

The City’s maintenance programs are funded through levying of an annual sewer service charge
(currently at $32.50 per equivalent single-family dwelling unit otherwise called a sewage unit
(s.u.). Thisis included in the $40.50 per s.u. levied by the CSMD and collected with the annual
tax bills of property owners in the City that are within the CSMD. The $8.00 differential is
evenly split to fund the accumulative capital outlay and condition assessment programs described
in Section 4.2. The total annual revenue generated for the various sewer programs through the
$40.5 per s.u. charge is approximately $ 303,500. These funds are managed and administered by
the County and reviewed and adjusted annually to raise sufficient revenues for the maintenance
programs.

The following is a summary of the CSMD preventive maintenance activities implemented by the
district within the City:

4.1.1 Sewer Line and Manhole Inspection — The interior and lid cover of manholes are
inspected semi-annually for any structural defects, sewage flow condition, presence of
vermin or rodents, deleterious industrial waste, odors and any signs of unusual settlement
around the manholes and along sewer alignments.

4.1.2 Gas Trap Manholes and Siphons — On a monthly basis, these facilities are inspected
and cleared of any stoppages or flow restrictions.

4.1.3 Drop Manholes — These facilities are inspected and cleared of stoppages and flow
restrictions on variable frequencies based on prior inspection records.

4.1.4 Sewer Line Cleaning — Sewer lines are cleaned by hydro jet or rodding. Frequency of
cleaning is based on inspection records. Sewer lines known to accumulate grease, garbage
grinds or sand are put on monthly, quarterly, or semi-annual cleaning schedule and those
prone to root growth are periodically rodded or chemically treated.
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4.1.5 Vermin and Rodent Control — Sewers infested by insects are chemically treated. Those

4.1.6

4.1.7

4.1.8

infested by rodents are baited.

Sewage Pump Stations — All pump stations are equipped with telemetry/alarm system
and are inspected twice a week. Pumps and motors are lubricated, control mechanism
and valves are checked and adjusted as necessary, and equipment is repaired or modified as
required.

Work Scheduling — CSMD work orders within the City are generated and tracked by the
LACDPW’s Maintenance Management System (MMS). CSMD field crews activities are
recorded in various forms such as service requests, cleaning reports, sewer maintenance
daily reports, manhole adjustments, overflow report forms etc. and finally stored in the
MMS. The reports are made available to the City upon request.

City Sewer Mapping System - The City maintains as-built plans of City sewer facilities.
Data on these plans, such as location, alignment, pipe material, size, etc. are stored in the
drawing file system at City Hall. Information generated on the Computer Aided Design
& Drafting (CADD) system, and printed to map sheets, is stored in the City’s engineering
file server. These maps are also distributed to the City DPW and its street and sewer field
crew, for reference, work scheduling and for responding to emergencies and to other
assisting agencies. Periodic updates of these maps are scheduled by the City DPW when
it is necessary to reflect changes in the system.

Data on the City’s as-built sewer plans, such as system location and alignment, pipe
material, size etc., are also stored in the CSMD CADD and GIS system. Information
generated by CADD is printed on Index Map Sheets stored by LACDPW, Sewer
Maintenance Division, located at 1000 South Fremont Avenue, Alhambra, California.
The Index Maps are also kept at the CSMD field maintenance yards. The maps are updated,
as necessary, to reflect any changes in the system.

4.2 Rehabilitation and Replacement Plan

The City’s sewer collection systems are in the CSMD, and the City participates in the District’s
Accumulative Capital Outlay (ACO) Program and the District’s Sewer Condition Assessment
Program.

421

Accumulative Capital Outlay Program of the CSMD — Sewer served properties,
within the CSMD, are levied an annual charge of $4.00 per s.u. for sewer collection system
rehabilitation and replacements. The $4.00 per s.u. charge is also a component of the total
$40.50 per s.u. described previously. The program is managed and administer by the
LACDPW.

Under the ACO program, any portion of the sewer system found to be structurally deficient
through routine inspection, sewer emergency response or condition assessment program is
immediately repaired as an emergency repair project, or documented in a prioritized list of
future short and long-term ACO sewer rehabilitation and replacement project (See
Appendix ‘E’ in the SMD SSMP), However, LACDPW would refer those

16



portions of the system that have capacity related problems, especially hydraulic
deficiencies resulting from over development or changes in zoning to the City for
appropriate corrective action. A detailed discussion of the CSMD ACO Program is
contained in Chapter 4.2.1 of the SMD SSMP.

4.2.2 Condition Assessment Program - Existing City wastewater collection system facilities
contained within the County DPW inventory are listed in Appendix ‘D’. The existing
sewer pipes, range from 8 to 15 inches in diameter (96% are 8-inch diameter) and are
predominantly vitrified clay pipe material. The majority of the City’s sewer pipes were
installed between the 1960’s and 2007. This results in a current sewer system age
ranging from 2 years to 45 years. Naturally, as these sewer lines age, structural problems
such as cracks, joint separation, root intrusion, etc. will develop. To ensure that these
problems are properly mitigated, the WDR requires that the City have a program in place
to minimize and correct them and that the program is well funded.

The City participates in the CSMD’s ACO/Condition Assessment Program. Sewer served
property within the CSMD are assessed an annual fee of $4.00 per s.u. for sewer system
condition assessment. This charge is part of the current annual sewer service charge of
$40.50 per s.u. described previously. Under this program, the entire Sewer Collection
System within the City will be inspected by Close Circuit Television (CCTV) to assess the
condition of the pipes between 2006 and 2015. The CCTV inspection schedule for the
City is presented on page E7 in Appendix ‘E’ of the SMD SSMP. A map of the CCTV
project within the City is provided at the end of this chapter. The County DPW is
responsible for the management and administration of the program and funds.

4.3 Equipment Maintenance and Replacement Policy

Equipment utilized in the maintenance of the City’s sewer facilities is owned by the CSMD.
LACDPW has full responsibility for the maintenance and replacement of this equipment. The
LACDPW Equipment Replacement Policy is described in Chapter 4.3 of the SMD SSMP.

The City also has a comprehensive equipment maintenance program. Equipment is regularly
checked, adjusted, repaired or replaced as necessary. However, major fixed assets are replaced
when they meet or exceed the City's established fixed assets replacement criteria based on the
equipment age, mileage, hours of use, repair history, safety, etc. Replacement of or additions to the
major assets are done through the annual budget process of the City.

4.4 Training for Field Operations Personnel and Contractors

All personnel needed for the operation and maintenance of the City’s sewer system are employed
by the LACDPW. The training of CSMD personnel is a function of the County and not the City.
The training methodologies utilized by the County are contained in Chapter 4.4 of the SMD SSMP.
The City does not have any formalized training for contractors doing work within the City.
However, City’s sewer construction projects are awarded to carefully selected contractors with
well trained and qualified personnel for any give project. The designed plans and
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Specifications for City’s sewer construction projects contain detailed instructions, on City’s
permitting requirements, standards and policies that must be adhered to by contractors doing
work within the City.

The City’s first response personnel and the City’s public works inspectors attend structured
collection system training classes or seminars given by other agencies including California
Occupational, Safety and Health Administration (CALOSHA), California Water Environment
Association (CWEA), County Sanitation Districts” (CSD), etc. This is to keep them abreast with
the latest information in the industry on how to safely and efficiently carry out their tasks. The City
also utilizes informal training approaches, such as tailgate meetings, monthly safety meetings
and apprenticeship training program from higher level staff.
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CHAPTER 5
DESIGN AND PERFORMANCE PROVISION

5.1  Design and Construction Standards and Specifications

The City requires that all sewers be designed in accordance with Los Angeles County standards.
The County DPW has Standard Plans and Specifications for Construction of Sanitary Sewers and
appurtenances to ensure that sewer lines and connections are properly designed and constructed.
The County DPW specifications, by reference, incorporate the Standard Plans and Specifications
for Public Works Construction, Special Provisions, and Standard Drawings. In addition County
DPW has other publications such as the Private Contract Sanitary Sewer Procedural Manual,
Guidelines for the Design of Pump Stations etc. to ensure consistency in the design of wastewater
collection systems within unincorporated County areas. The City requires that these publications
also be followed in the design of sewer system within the City. To further assure that sewer
facilities are properly designed and constructed, City requires that plans are designed by licensed
engineers and provides thorough review of plans, by City and SMD, prior to approval for
construction and inspection of the actual construction work. The SMD plan review is performed
from the stand point of maintenance only.

5.2 Procedures and Standards for Inspection and Testing

The City provides inspection for the installation of new and rehabilitation of deteriorated public
sewer facilities within City jurisdiction. Inspectors are well trained in pipeline and pumping
station construction, they attend training classes and educational seminars to stay familiar with
advancements in the industry. The inspectors are also provided with adequate materials to
perform their jobs, including the Standard Specifications for Public Works Construction, the
Standard Plans for Public Works Construction, and the Public Works Inspectors’ Manual. The
City also requires the preparation and submittal of "As-Built" plans of completed projects prior
to final approval and acceptance of the project as public infrastructure.

The inspection of sewer rehabilitation projects under the ACO program are conducted by County
DPW inspectors.

In compliance with SMD policy, the City also requires that all newly constructed pumping

stations be inspected by experienced SMD staff prior to transferring such facilities to SMD for
maintenance.
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6.1

CHAPTER 6

OVERFLOW EMERGENCY RESPONSE PLAN

Overflow Response Procedure

The City, as a member of the CSMD, relies on the services of SMD for sanitary sewer overflows
within the City. Therefore, the SMD Overflow Procedure described in Chapter 6, of the SMD
SSMP are utilized by the District in the City. Furthermore, the County DPW 24-hour emergency
phone number is readily available to City staff and residents to use in promptly notifying County
DPW staff of SSO events in the City.

The City provides 24-hour emergency response services to investigate and act upon notifications
received from citizens or from telemetry systems or from other valid sources. Personnel are
available 24-hours a day of the year to receive and act on any calls or automated alarms related
to problems in the sewer system, including overflows.

6.1.1

6.1.2

6.1.3

Regulatory Agencies Notification and Time Frame - The SMD is responsible for
reporting of SSOs’ to appropriate regulatory agencies for the City. As discussed in Chapter
2, SSOs that occur in the City are reported to the County by telephone or by telemetry at
the pump stations. Upon receipt of such call, County Officials follow the notification
guidelines contained in Chapter 6 of the SMD SSMP. A notification and timeframe matrix
is attached as 6.1.7.

Procedure to ensure that Staff and Contractors are aware and appropriately
trained to follow Emergency Response Plan - This is mainly the function of the County
DPW. However, City staff is familiar with the SMD Emergency procedures which are
included in Appendix ‘K’ in the SMD SSMP.

When City staff is involved in an SSO response, the overflow response instruction
manual (Appendix ‘K’ in this document) is a procedural and training guide. The crew
responding to an overflow emergency is required to stop the overflow, contain it as soon as
possible, and ensure that the facility or area is cleaned up and returned to normal operation.
The agencies to be notified, method and time frame for notification are presented in Section
6.1.7. The relevant data about the overflow such as location, volume, agencies notified,
etc. is recorded in field report forms (see Appendix ‘K’) and later stored in a computer
file. All responding field personnel are trained to be conversant with these procedures and
to accurately report all SSO events.

Procedure to Address Emergency Operations - The City does not play a significant
role in this function. It is performed by County DPW staff or contractors doing emergency
repair SSO related work for the County or the City. The County Fire and County Sheriff
departments also play active roles in the control and protection of the general public during
emergency SSO operations.
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6.1.4

6.1.5

6.1.6

Program to Eliminate or Minimize Discharge of SSO into waters of the United
States - This is one of the main functions performed by the County DPW for the City.
The roles played by the City are limited to ensuring that the City’s collection system has
sufficient capacity for all operating conditions and making sure that the County DPW
staff are promptly notified of SSO events when they do occur.

Field Response Report Protocol and Forms - Appendix ‘K’, of this SSO Emergency
Response Plan, describes the procedures and reporting activity to be accomplished during
an actual overflow event in the physical setting in which it occurs. Corrective actions and
reporting guides are described and an investigation and reporting format are included for
reference use.

SSO Flow Estimation Tables and Photographs - Example SSO flow estimation
templates (guides) follow:

[Courtesy of the California Water Environment Association]
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Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

Attachment D - Sample Templates for SSO Volume Estimation

TABLE 'A'
ESTIMATED SS0O FLOW OUT OF M/H WITH COVER IN PLACE
Height of klin. Sewer Height of O“I Min. Sewer
spout above|S 5 0 FLOW size in which spout above|5 3 0 FL size in which
MH rim o these flows M/H fim (¥ these fiows
114 1 [D.001 i4 1 | D002
112 3 |0.004 112 4 | D008
34 § |0.008 34 B |02
1 g |0.013 1 13 | 0B
114 12 |0.018 114 18 | D026
112 16 | D024 112 24 | D035
134 21 (0.030 134 31 | Duoad
2 25 (0037 2 a7 | Do
214 31 (D045 2 14 45 | Du0es
2112 g (0.054 202 55 |DuoTe
234 45 |0.085 24 g5 |0.08s5
3 54 0077 3 78 D113
314 g4 (0.082 3 14 83 (014
312 75 (0107 3z 1098 | D157
334 a7 (0125 334 127 |D1&3
4 100 |0.145 4 147 | D211
414 115 |0.188 41/4 169 | 0243
412 131 |0.188 41i2 182 | 0276
434 148 (D214 4304 217 | 0312 &
5 156 |0.240 5 243 | 0350
514 185 |0.288 51i4 270 | DL3Ed
512 204 (D284 51i2 289 | 043D
534 224 0322 g" 534 27 | 04T
i 244 0352 g 357 | D514
g1M4 285 |0.382 g 1/4 387 | D558 g
812 288 (0412 g 172 419 | D03
g3a4 308 0444 g 34 451 | Dugdd
T I3 (0478 Fi 483 | D098
T4 354 |0.500 714 517 | Dr44
712 37T (0543 712 551 | Ooved
T34 401 |0.578 a" T34 SET | D845 ilia
B 428 [0.613 a 22 | 0,895
B4 451 |D.E48 814 G50 | DodE
B 12 478 | 0.G86 812 GOy | 1.003
B34 502 [0.723 8 34 T34 | 1.057
a 520 |0.761 g 773 | 1.113

Disclaimer:

This sanitary sewer overflow table was developed by Ed Euyen, Civil Engineer, P.E. No. 33955,
California, for County Sanitation Disfrict 1. This table is provided as an example. Other Agencies
may want to develop their own estimating tables.



Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

The formula used to develop Table A measures the maximum height of the water
coming out of the maintenance hole above the rim. The formula was taken from
hydraulics and its application by A.H. Gibson (Constable & Co. Limited).

Example Overflow Estimation:
The maintenance hole cover is unseated and slightly elevated on a 24” casting.

The maximum height of the discharge above the rim is 5 ¥ inches. According to
Table A, these conditions would yield an SSO of 185 gallons per minute.

FLOW OUT OF M/H WITH COVER IN PLACE

Height to be measured

This sanitary sewer overflow drawing was developed by Debbie Myers, Principal
Engineering Technician, for Ed Euyen, Civil Engineer, P.E. No. 33955, California,
of County Sanitation District 1.



Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

TABLE 'B’
24" FRAME 36" FRAME
WWater Min. Sewer Wate;a\el blim. Sewer
Height abowe| 550 FLOW | size in which Height a 550 FLOW]size in which
MH frame Q@ these fiows klH frame & these flows
L Hninches L oo Un Bioll sre noalils L E o ohes Yo oo Un ol Srennssins
112 28 0.04 178 44 0.o7
144 G2 0.0o 14 111 0.18
38 111 0.14 38 187 0.27 g"
12 180 | 0.23 12 M 0.3a
e 215 | 0N g 58 3E 0.52 g
34 354 | 051 g 24 458 0.66
a8 i@ | 082 " 78 558 0.8 107
1 ToQ 1.15 1z 1 aG0 0.85 120
1138 1,035 | 1448 118 1,035 | 148
114 1,340 | 1.83 15" 114 1486 | 214 157
1348 1,860 | 238 138 1851 2.81
112 1,885 | 2.88 1112 242 | 348 18"
1548 2306 | 345 18" 1 58 2,903 | 418
134 270a | 403 134 3.3R2 | 487
178 3132 4.5 178 3,917 | 54 21"
2 3444 | 495 21" 2 4,458 | 842
2148 3750 | 54 218 5,000 | 7.2 29"
214 305 | 574 214 5,556 8
2348 4215 | 607 238 6,118 | 881
212 4437 | 630 212 G764 | 874
2548 4,560 | G.58 24" 2 58 7403 | 10.66
234 4887 | G675 234 7972 1148 aor
2748 4,720 | 881 278 8,521 | 1227
3 4910 | 7.07 3 9,062 | 13.05
31m\ 0,004 | 13.83
314 10,138 148
338 10,625| 153 age
i 1 e 11,087 | 15.88
358 11,5688 | 168.66
334 12,035| 17.33
378 12,486 17.88
4 12,881 18.52
41/8 13,075 18.83
414 13,285| 1813
428 12.488) 1042

Disclaimer:

This sanitary sewer overflow table was developed by Ed Euyen, Civil Engineer,
P.E. No. 33955, California, for County Sanitation District 1. This table is provided
as an example. Other Agencies may want to develop their own estimating
tables.



Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

The formula used to develop Table B for estimating SSO’s out of maintenance
holes without covers is based on discharge over curved weir -- bell mouth
spillways for 2” to 12” diameter pipes. The formula was taken from hydraulics
and its application by A.H. Gibson (Constable & Co. Limited).

Example Overflow Estimation:

The maintenance hole cover is off and the flow coming out of a 36" frame
maintenance hole at one inch (1”) height will be approximately 660 gallons per
minute.

FLOW OUT OF M/H WITH COVER REMOVED (TABLE "B")

Height to be measb

This sanitary sewer overflow drawing was developed by Debbie Myers, Principal
Engineering Technician, for Ed Euyen, Civil Engineer, P.E. No. 33955, California,
of County Sanitation District 1.



Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

TAEBLE 'C'
ESTIMATED SSO FLOW QOUT OF MIH PICK HOLE
Height of | S50 Height of S50
spout abowey FLOW spout above] FLOW
M/H cover G MH cover Q
Hin inches| iogom Hininches | in gnm
18 1.0 51/ g2
14 1.4 514 8.3
k1] 1.7 533 8.3
12 1.8 512 04
Big 22 A &3 L ]
4 24 534 a6
Tig 26 57/ a6
1 27 i a7
11/3 28 g1/ a8
1104 3.1 614 a8
1373 3.2 633 3] Unresirained
1172 34 i '.‘E‘ 7.0 M/H cover will
15/ 35 6513 7.0 start o lift
1304 36 634 71
1774 3T 674 7.2
2 3 T 7.2
21/ 40 7174 7.3
214 4.1 T 14 74
233 4.2 733 74
212 4.3 712 7.5
251 4.4 T 543 7.6
234 4.5 T34 7.6
2704 4.6 774 7.7
3 4.7 B 7.7
314 48 B 174 7B
3104 40 B 14 78
3343 5.0 B33 78
3 5.1 B 12 a0
354 5.2 B 543 a0
334 53 B34 a1
374 54 BT a1
4 ] 2 a2
41/ 5.6 B 14 a3
4 1/4 5.6 B4 8.3
4373 5T B33 24
412 5.8 B2 24
4 514 5@ B 53 a5
434 6.0 B34 a5
4774 6.0 a7 36
5 6.1 10 a7

Note: Thj.sun::h:art is based on a 7/8 inch diameter pick hole

Disclaimer: This sanitary sewer overflow table was developed by Ed Euyen, Civil
Engineer, P.E. No. 33955, California, for County Sanitation District 1. This table
is provided as an example. Other Agencies may want to develop their own
estimating tables.



Collection System Collaborative Benchmarking Group
Best Practices for Sanitary Sewer Overflow (SSO) Prevention and
Response Plan

The formula used to develop Table Cis Q=CcVA, where Q is equal to the quantity
of the flow in gallons per minute, Cc is equal to the coefficient of contraction (.63),
V is equal to the velocity of the overflow, and A is equal to the area of the pick
hole.? If all units are in feet, the quantity will be calculated in cubic feet per
second, which when multiplied by 448.8 will give the answer in gallons per
minute. (One cubic foot per second is equal to 448.8 gallons per minute, hence
this conversion method).

Example Overflow Estimation:
The maintenance hole cover is in place and the height of water coming out of the

pick hole seven-eighths of an inch in diameter (7/8") is 3 inches (3”). This will
produce an SSO flow of approximately 4.7 gallons per minute.

FLOW OUT OF VENT OR PICK HOLE (TABLE "C")

Height to be measured ﬂ f\\

This sanitary sewer overflow drawing was developed by Debbie Myers, Principal
Engineering Technician, for Ed Euyen, Civil Engineer, P.E. No. 33955, California,
of County Sanitation District 1.

2 Velocity for the purposes of this formula is calculated by using the formula h = v squared / 2G, where h is
equal to the height of the overflow, v is equal to velocity, and G is equal to the acceleration of gravity.



Reference Sheet for Estimating Sewer Spills
W Ciy of San Diego from Overflowing Sewer Manholes Wastewater Collection Division #lw
Matropolitan Wastewater Department All estimates are calculated in gallons per minute (gpm) (619) 654-4160 &
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6.1.7 Regulatory Agencies Notification and Time Frame
[As noted in Section 6.1.1, the County does all reporting]

Type of Notification & Time Frame

?Zi(t)egory ggsfr(i)p:tion Agencies to be Notified Telephone/Fax Written _
ASAP, but no _Iater than 2 Report/*Online
hours after spill Database
awareness
A discharge that | County Health Department 626-430-5420-Bus. Hrs N/A
equals or exceeds 213-974-1234-Aftr Hrs N/A
1 1,000 gallons, or | Flood Maintenance Division 562-861-0316-Bus. Hrs | N/A
discharges into @ | state Office Emergency Serv. 800-852-7550 [24/7] N/A o
drain, channel, Regional Wtr. Qual. Cntrl. Bd. 213-576-6600-Bus. Hrs | Certify notification was
surface water and 213-576-6650-Aftr Hrs made ASAP, but no later
was not captured. | st wtr, Resources Control Bd. N/A than 24 hrs.
On-Line Database-
ASAP, but no later than 3
business days after spill
awareness. Final report
per the WDR schedule.
A discharge that County Health Department 626-430-5420-Bus. Hrs N/A
2 is less than 1,000 213-974-1234-Aftr Hrs N/A
gallons did not St. Wtr. Resources Control Bd. N/A On-Line Database-
discharge into a ASAP, but no later than 3
drain, channel, business days after spill
and surface water awareness
was captured.
3 Not applicable at
this time.
Private A discharge from | County Health Department 626-430-5420-Bus. Hrs
Lateral a privately owned 213-974-1234-Aftr Hrs
Spill lateral. St. Wtr. Resources Control Bd. N/A
On-Line Database at
enrollee’s discretion.
N/A No SSOina St. Wtr. Resources Control Bd. N/A Online Database Certified

calendar month

— Within 30 days after a
calendar month end, file
statement that no SSO
occurred.

24/7 = 24 hours per day & 7 days per week
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CHAPTER 7

FOG CONTROL PROGRAM

7.1  Public Education and Outreach Program

The City currently benefits from the County DPW public education outreach program. Under
this program information on proper disposal of Fats, Oils and Grease (FOG) and other SSO
prevention measures such as the installation of backwater valves, house lateral maintenance etc.
is disseminated to CSMD member city residents through publication of annual reports, brochures
and individual notices to property owners. County DPW sewer maintenance and industrial waste
management program personnel also assist in passing useful information on SSO prevention and
FOG on to home and business owners. County DPW, in addition, has the annual reports posted on
its home web page (http://dpw.lacounty.gov/smd/smd/) for easy access to internet users.

To complement County efforts, the City proactively reaches out to users of its sewer system
regarding the community’s FOG source control program. Information on proper disposal of
FOG and other SSO prevention measures, including installation of grease traps, backwater
valves, sewer lateral maintenance, etc. is disseminated through publication of brochures, articles in
newsletters, and individual notices to property owners, with business license renewals, on a
schedule. These notifications provide descriptions of grease control efforts that can be undertaken
by homeowners and businesses alike. Additionally, the DPW utilizes personal contacts with home
and business owners by its field crews and the code enforcement inspectors as conditions warrant.
These methods are usually effective in relaying information on proper disposal of FOG and other
SSO prevention methods to the community. Also provided in this chapter are some BMPs for
reducing FOG in the wastewater collection system.

Additionally, other effective ways to communicate with the public are being considered. These
include use of the City's home web page, use of local radio and cablevision announcements, and
the exchange of outreach information between agencies. Other aggressive means will also be
considered in the near future.

The bilingual posters developed by the California Restaurant Association (CRA) and CSD for
direct distribution to Food Service Establishments (FSE) is an available BMP tool for training and
reminding those who work with FOG producing products. The CSD has also developed a training
program available to agency personnel on methods to control grease discharges in order to prevent
SSO’s. For CSD’s FOG Training available to local cities contact (562) 699-7411 x

2907, and information, documents and guidelines are available on the Cal FOG website
http://calfog.org.

FOG in the local sewer system can be a prime contributor to an SSO and its corresponding health
and safety impacts. Related health and safety issues can also result from the discharge of
pharmaceuticals and pesticides into the sanitary sewer system. Although not usually a causative
factor in sewer overflows, these chemicals can be toxic and have disruptive environmental and
biological effects. Discharges of such chemical compounds into the sewers should also be avoided
and addressed in the education and outreach program. (“No drugs or household pesticides down
the drain” is a compatible health and safety advisory).
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7.2 Disposal Methods for FOG Generated within the City Sewer System

This function is performed by the CSMD staff on behalf of the City. The methods used by
County DPW are contained in the SMD SSMP.

7.3 Legal Authority to Prohibit Discharges to the System and Identify Measures to Prevent
SSOs and Blockages Caused By Fog

Legal authority to prohibit discharges of FOG into the sewer system is discussed in Chapter 3 of
this document.  Requirements for grease interceptors at food establishments to prevent the
discharge of grease to the collection sewer system and educating the public on proper disposal
methods for FOG are also discussed elsewhere in this chapter.

Discharges from industrial classification facilities are usually controlled under the terms of an
industrial wastewater discharge permit, which is issued and monitored by the local sewering
agency.

7.4 Requirement to Install Grease Removal Devices, Design Standards,
Maintenance Requirements, BMP Requirements; Record Keeping and Reporting
Requirements

The County DPW, under a separate agreement (Appendix ‘F’ in the SMD SSMP document) with
the City, is charged with the responsibility of enforcing the County’s Sanitary Sewers and Industrial
Waste Ordinance in the City.  The Industrial Waste Program of the County is managed by the
Environmental Programs Division of County DPW. The design standards for grease removal
devices and all requirements imposed on industrial waste facilities that discharge waste or FOG
into the City’s sewer system are similar to those imposed in the Unincorporated County and as
presented in Chapter 7.4 of the SMD SSMP.

The City Building Official is authorized to monitor and enforce the terms of the Plumbing Code
and the Public Health Code, relative to domestic waste disposal from residential and commercial
facilities within the community.

The County DPW is charged with reviewing, permitting and inspecting existing industrial waste
facilities that discharge into the sanitary sewer system in the City. Pretreatment devices are required
for industrial waste generating facilities, including restaurants and other FSE. Grease removal
devices are required to be designed, approved, installed and operated in a manner to control
discharges of FOG into the sanitary sewer system, They are also to ensure that the facilities do not
create nuisances, menaces to the public peace, health or safety hazards, or adverse impacts
on the public sewerage system, soil, underground and/or surface waters. If there is a FOG related
problem associated with an industrial waste permit, City will take enforcement action against the
permittee.

If during inspection of the sanitary sewer system, SO&M personnel determine that a FOG related
problem exists and is traceable to a domestic sewage source of such character that is not
satisfactory, under the PMC, pretreatment could be required or the discharge required to be
eliminated. Domestic waste containing FOG can lead to SSOs which are public nuisances, and
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California Health and Safety Code Division 5, Part 3, Chapter 6, Article 2 can also be used to
impose appropriate domestic sewage discharge requirements.

The effectiveness of any grease removal devices are dependent upon their routine maintenance and
monitoring/inspection for conformance with its intended purpose. Regular inspection and
maintenance activity logging with quarterly reporting are required.

7.5 Authority to Inspect Grease Producing Facilities, Enforcement
Authorities, and Evidence of Adequate Staffing To Inspect and Enforce the FOG
Ordinance

LACO Code, Section 20.24.090 gives the County DPW the authority to inspect grease producing
facilities for compliance with permit requirements. In accordance with the aforementioned
agreement, the County DPW is responsible for issuing the permits and for the inspection of these
facilities for compliance with terms of their permit. County DPW in concert with the City Engineer
is also responsible for the enforcement of all industrial waste permit and Code violations in
the City.

The County DPW has adequate staff to conduct inspections of the few pre-treatment facilities at
the permitted FSE connected into the city sewer system. The funding mechanism now in place
allows for increases in permit and other services charges to hire additional staff, if necessary.

7.6 Cleaning Schedule for Identified FOG Prone Sewer Segments

This function is performed by the CSMD for the City. The methods used by CSMD staff are
described in Section 7.6 of the SMD SSMP.

Experience has shown that FOG contributes to about 50% of the total SSO events that occur in a
typical community sewer system. The remaining 50% is usually attributable to root intrusion
into the system and other structural causes and Inflow/Infiltration (I/1). FOG prone sections of
City’s collection system, otherwise called "hot Spots,” are identified during routine maintenance
operations and investigation of stoppages resulting in a SSO event. These “hot spots” are typically
cleaned by hydro jetting and rodding or cutting if roots are encountered. Those portions of the
system found to have persistent FOG problems are inspected and cleaned more frequently,
depending on the magnitude of the problem. Furthermore, segments of the collection system
with persistent FOG problems are referred to the DPW for additional evaluation and corrective
actions.

7.7 Source Control Measures Developed and Implemented for “Hot Spots”
Each “hot spot” cause and condition is not the same. For each identified problem location, the
means of effective maintenance is noted on the respective “hot spots” list for review and regular

follow-up action by the sewer maintenance crews. The activities can be amended as needed.

7.8 Some BMPs for Fats, Oil and Grease

Examples of some BMPs for local application are listed on the following pages.
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Some Best Management Practices (BMPs) for Fats. Oils. and Grease

Residual fats, oils and grease (FOG) are by-products that food preparation and food service
establishments and automotive service facilities and machine shops must constantly manage.
Typically, FOG enters a facility’s plumbing from wash sinks and floor drains during daily
operations. Sanitary sewer systems are not designed or equipped to handle accumulating FOG
on the interior of sewer collection system pipes due to unmanaged — unmaintained discharges.
Keeping FOG materials out of the plumbing system, by reasonable methods, is an important
factor. The following are suggestions for proper FOG management:

Bulk or Dry Clean-Up

Practice bulk and dry materials clean-
up before using wet methods that use
water.

Remove bulk or other solid food and
grease laden substances into a
suitable container before rinsing or
washing the initial containers or
surfaces that will drain into the
plumbing system.

Keep drain screens in place and fully
serviceable to avoid clogging drains
or accumulating FOG or grit on the
interiors of pipes.

Do not pour grease, fats, or oils down
the drain nor place food scraps in the
drain.

Use food grade paper to soak up oils
and grease and dispose of
appropriately.

Use paper towels to wipe down
surfaces and work areas. Cloth
towels require washing and thereby
introducing FOG back into the drains.
Success of bulk or dry clean-up is
dependent upon the behavior of
individuals and their access to tools
and materials for use in removing
bulk and dry materials before
washing.

Spill Prevention

Preventing spills reduces the amount
of waste that will require clean-up.

24

A dry surface work place is safer for
everyone in avoiding slips, trips and
falls.

Capture bulk or dryer materials and
place them into an appropriate
container.

Empty containers before they are full
to avoid spills.

Cover any FOG container before
transporting to the rendering storage
container.

Provide employees with proper tools
to transport materials without
spilling.

Maintenance

Whatever method(s) are being used to
collect, filter and store FOG, ensure
that equipment is regularly
maintained.

Employees should be aware of and
trained to perform correct and
scheduled cleaning procedures.

A daily and weekly maintenance
schedule is highly recommended.
Contract with a responsible service
company to regularly and thoroughly
clean larger components and spaces
requiring specialized equipment and
skills (e.g. large hood filters, hot
tanks, floor drain pipes, specialty
tools).



Smaller and less complex elements
can be cleaned by hand by the user
(e.g. small hood filters, counter/bench
tops, sinks, storage areas, daily tools).
Skim/filter fryer grease daily and test
the oil to determine when change is
necessary. Build-up of carbon
deposits on the bottom of the fryer
acts as an insulator that forces the
fryer to heat longer, thus causing the
oil to break down sooner. This
extends the life of both the fryer and
the oil.

Avoid discharging fryer oil into a
drain or grease trap, but dispose into a
rendering container for transport to a
rendering company.

Cleaning intervals depend upon the
type of product being prepared and
the typical deposition of materials
experienced. The larger the volume
produced and deposits incurred, the
more frequent the cleaning. This may
warrant setting up a system of high
use, high deposition work to be done
in certain equipment that is cleaned
more frequently than others to
confine maintenance efforts.

Grease Traps and Interceptors

For grease traps and interceptors to be
effective, the units must be properly
sized, constructed and installed in a
location to provide an adequate
retention time for settling and
accumulation of the FOG.

For information on properly locating,
constructing and sizing grease traps
and interceptors, contact the local
governmental agency and examine
EPA guidance documents and UPC
criteria.

Ensure all grease-bearing drains
discharge to the grease
trap/interceptor.
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No toilet or shower waste should be
plumbed to the trap/interceptor

Oil and Grease Collection/Recycling and
Food Donations

FOG consists of commodities that if
handled properly can be treated as a
valuable resource.

Some rendering companies will offer
services free-of-charge and other will
give a rebate on the materials
collected. Contact local rendering
representative for specific
information and details.

Use only covered rendering barrels
and make sure all drain screens are
installed.

Use a 3-compartment sink for ware
washing. Begin with a hot pre-wash,
then a scouring detergent wash, then
a hot rinse. Each step should be
trapped to capture non-emulsified
FOG.

Donations can reduce disposal costs.
Ensure that edible food is not washed
or flushed down the drain. Edible
food waste may be donated to a local
food bank. Inedible food waste can
be collected by a garbage feeder that
will use discards for feeding
livestock.



CHAPTER 8

SYSTEM EVALUATION AND CAPACITY ASSURANCE PLAN

8.1  System Evaluation and Capacity Assurance

In 1987 the City received a partial master plan for sewers within the area known as “Old Agoura”
which is north of the SR-101 Freeway near the easterly boundary of the city. However, this
report did not address other existing sewer services in the community. The city currently does
not have a comprehensive sewer master plan, so a hydraulic model analysis of the community
sewer system was performed and the resulting report is included as Appendix

‘L’ in this SSMP report.

8.2 Adequate Capacity and Correct Design

The City is responsible for ensuring that the public sewer infrastructure is correctly designed,
adequately sized and reasonably maintainable. The CSMD also provides a supporting role in
reviewing all proposed sewer plans for new developments in the City. This is to ensure that
sewers conform to County design standards and particularly to ensure that district’s
requirements for acceptability for maintenance are required.

The City Engineer or hired qualified professional engineer provides thorough review of all sewer
plans for proposed development projects in the City to ensure that: 1) they are properly designed
with sufficient capacity for current and future base, peak and wet weather flow demands; and
2) any impact of proposed project on existing sewer system is mitigated prior to approval by
the City Engineer to receive additional sewage flow. During construction, the projects are
continuously inspected by the City Engineer or hired construction inspectors to ensure that the
sewer facilities are constructed in accordance with the approved plans and specifications.

8.3 Capacity Enhancement Plan

The collection sewer system capacity enhancement program and prevention of SSOs is a
combined effort of City and LACDPW. The City follows its policies for managing available
sewer capacity (See Appendix ‘M’). While the CSMD utilizes its programs, which include
the CCTV program to identify pipe segments needing repairs or with I/l or tree root intrusion
problems, sewer cleaning program and the CSMD ACO program to effect repairs or replacement
of damaged pipes. The CSMD programs are described in Chapters 3 and 4 of the SMD SSMP.
The identified capacity deficient pipe segments and related replacement costs are addressed
in Appendix ‘L.

8.4 Financing of Improvements

General

Funding considerations are often the deciding factor in scoping and implementation of a
project. There are, of course, numerous methods or mix of methods, which could be used
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to finance the implementation of a sewer system capital improvement plan (CIP), and the
ongoing operations and maintenance activities. Among these methods are:

1. Pay-as-You-Go Financing (rates, fees and charges based)

2. Redevelopment Agency Funding

3. State Assistance Programs

4. Municipal Securities

5. Improvement Districts

6. Federal Assistance Programs
In discussion that follows, the above funding options are briefly described and their
adaptability to specific circumstances of a sewer system CIP are noted. In evaluating
specific funding programs, services of financial and legal experts in such issues are

recommended.

Methods of Financing

1. Pay-as-You-Go Financing:

Development of cash reserves or capital improvement funds, from an agency’s revenue
base, is often referred to as "pay-as-you-go" funding. This method avoids interest
payments on other types of debt financing. Under this form of financing, the initial
capital cost of a project must be accumulated in advance of construction, which can cause
a delay in project implementation. If delay is not a crucial factor, this is a cost effective
method due to the absence of debt financing costs. This method has sometimes been
used together with various forms of short-term financing to construct needed sewer
infrastructure.

2. Redevelopment Agency Funding:

Funds generated from property tax increment revenue, received by the City's
redevelopment agency (RDA), is a possible source for sewer system capital
improvements, within or beneficial to the RDA. A sewer system improvement project
would have to compete with other agency planned projects, prioritized and an agency
funding decision.

3. State Assistance Programs:
Under the rules and regulations of the Federal Water Pollution Control Act (Clean
Water Act or CWA) and the Federal Safe Drinking Water Act (SDWA), the State has
enacted the Clean Water State Revolving Fund (CWSRF) and the Drinking Water
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Revolving Fund (DWSRF), respectively. These programs are funded by Federal grants,
State funds and Revenue bonds. The CWSRF Loan Program provides low-interest loan
funding for construction of publicly-owned wastewater treatment facilities, sewers, sewer
interceptors, water recycling facilities, as well as implementation of non-point source
(NPS) projects or programs. There are different types of funding assistance available
under these programs.
www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/

The Department of Water Resources administers the State bond law programs for
Water supply/Water quality, Water conservation, Flood management and Regional
water management. www.grantsloans.water.ca.gov

The State Water Resources Control Board administers the State revolving fund loans,
Water recycling grants & loans, Small community grants, Agricultural drainage loans,
Agricultural drainage management loans, Clean beaches initiative grants, Agricultural
water quality grants, Areas of special biological significance (ASBS) grants, Storm
water grants, and Santa Monica bay restoration commission grants.
www.waterboards.ca.gov

The State Department of Public Health administers the DWSRF, Proposition 84
funding for public water systems, and Proposition 50 for the water security, clean
drinking water, coastal and beach protection act of 2002 loans.  www.cdph.ca.gov

Various types of infrastructure improvement/construction loans can be arranged
through the California Infrastructure and Economic Development Bank (IBank)
www.ibank,ca,gov

Limited amounts of public works grant funds have been available to agencies from the
State Office of Economic Development. Use of such grant funds must result in the
creation of new, permanent jobs in the private sector. In order to ensure that the funds
are ultimately assisting those in most need, projects eligible for consideration must be
those in areas designated eligible for HUD Urban Development Action Grants (UDAG),
EDA Sudden or Long-term Economic Deterioration, or EDA Designated Special Impact
Area.

4. Municipal Securities:

Historically, general obligation bonds (GOB’s) had been a prevalent method of
financing various public works improvements. They are secured by an agency’s total
assets and payable from ad valorem taxes levied on all taxable properties within the
agency’s boundary. However, the Jarvis-Gann Amendment (Proposition 13 of 1978)
prohibits the levying of ad valorem property taxes beyond pre-existing authorizations
and levels (pre-July 1, 1978). Therefore, authorization and issuance of GOB’s is not
considered feasible under current law.

An option to GOB’s is the issuance of a specific type note or bond form, such as a
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revenue anticipation note (RAN) or a tax anticipation note (TAN) or a certificate of
participation (COP) or various combinations of available authorities that can be used to
fund public infrastructure needs. These types of municipal securities (Munis) are
generally tax-exempt and commonly used to fund public works infrastructure and
facilities. Many states also exempt their securities from their own taxes, which makes
those securities particularly attractive investments for their own residents.

TAN’s and RAN’s are instruments backed by anticipated taxes or revenues respectively.
When these types of notes are considered for funding of needed infrastructure, a specified
source of tax or revenue stream is identified and pledged for repayment of the debt. For
example, with sewer facilities, all or a portion of the sewer service revenue fees/charges
could be used as backing for the debt instrument selected. Then other local revenue
sources could be considered for ongoing operations and maintenance (O&M) or some
acceptable mix and match of funds specified to secure the debt and accomplish the O&M.

COP’s are another form of municipal funding instrument available. These generally
require the facility improvement being funded to be named as security for the
investment with a lease back of the facility by the municipality. In turn, the municipality
pledges some revenue stream(s) that would be used to repay the investor held notes.

When Munis are being considered for funding of improvements, consultation with an
experienced and qualified financing consultant and bond counsel are a must.

5. Improvement Districts:

In general, special assessment district procedures have been established by statute to
provide for financing of construction and/or acquisition of public works improvements,
such as sewer systems, and for assessing the cost of such improvements to the benefiting
properties. Under all assessment proceedings, the cost of the work is assessed against
properties within the benefited area. The assessments are levied in

specific amounts against each individual property on the basis of the benefit each parcel
receives. The property owner may pay the assessment in cash during the cash
collection period of 30 days. But, if any assessments are not paid in cash during that
period, bonds are usually issued to represent the unpaid assessments and the benefited
properties are assessed on their annual property tax bill over a usual period of 10 to 20
years.

Commonly used assessment acts are the 1911 and 1913 Acts. The common bond acts
are the 1911 and 1915 Acts. These assessment and bond acts are used in varying
combinations depending on the particular circumstances for each proposed
improvement district.

While an assessment district proceeding may be a reasonable and equitable means for
financing sewer system improvements, further evaluation and stakeholder involvement
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is a usual practice to determine the viability and practicality of utilizing such financing
method.

6. Federal Assistance Programs:

There are, and have been, a series of federal grant and loan programs which may be
applicable to public infrastructure projects. However, the qualification criteria for such
programs vary from time to time and their funding or continuation is subject to
congressional appropriations. Therefore, such programs should not be considered as a
likely source of funds unless a funding commitment letter has been received.

Historically, federal programs administered by the Economic Development
Administration (EDA) provide financial and technical assistance to aid the economic
development of areas with high unemployment or low family income levels.
Communities must make long-range plans for economic growth in order to be eligible
for EDA financial assistance, in the form of grants and loans for public works and
development that generates jobs and economic opportunity. Typical public works
projects include construction of roads, water and sewer lines, and public facilities. To
determine the status requires timely monitoring.

Under the rules and regulations of the Housing and Community Development Act of
1974, the Community Development Block Grant (CDBG) program can fund housing
and community development needs. This includes part or all of improvements
necessary to upgrade existing sewer facilities. Those qualifying geographic areas within
the City that have the greatest overall deficiency in physical infrastructure receive the
highest priority according to CDBG criteria. When the sewer system has a defined
deficiency, then it is appropriate to use CDBG funds to meet health and safety standards
as well as to encourage up-grading of abutting housing and physical environment.

The primary statutory objective of the CDBG 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. Communities
receiving CDBG funds through the State may use the funds for many kinds of community
development activities including, but not limited to:

acquisition of property for public purposes;

construction or reconstruction of streets, water and sewer facilities, neighborhood
centers, recreation facilities, and other public works;

demolition;

rehabilitation of public and private buildings;

public services;

planning activities;

assistance to nonprofit entities for community development activities; and

assistance to private, for profit entities to carry out economic development activities
(including assistance to micro-enterprises).

www.hcd.ca.gov/ca/cdbg/about/html
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The United State Department of Agriculture Rural Development Program provides
communities with population less than 50,000 a variety of direct-guaranteed-loans and /or
grants. These include water and wastewater system improvement funding.
www.rurdev.usa.gov/ca
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CHAPTER 9

MONITORING, MEASUREMENT, MODIFICATION PROGRAM

9.1 Monitoring

The City will document all relevant data on SSOs that occur in the City. These will include
both the quarterly SSO reports and the Annual Reports published by County DPW for the
City (see Appendix ‘K’ in the SMD SSMP), and any special reports to regulatory agencies
etc. The data will be analyzed to evaluate the effectiveness of the City’s SSMP.

9.2 SSMP Program Effectiveness Evaluation

Evaluation of the City’s SSMP program effectiveness shall be based on such key performance
indicators as the total number of overflows, overflow response time, reduction in repeated
incidents of SSO at some location, total overflow equal to or greater than 1,000 gallons or
reaching the waters of the United States and reduction in number of overflows that are caused
by sewer capacity-related problems. (See Appendix ‘J’ in the SMD SSMP) Form to be
customized to fit the City.

9.3 Program Modification

The City will continually update or modify key elements of its SSMP based on the results of the
above mentioned monitoring and program effectiveness evaluations. The City shall also make
recommendations to the County, as necessary, on elements of the SMD SSMP to be adjusted or
revised within the City boundaries to better serve its residents.

9.4 SSO Location Mapping and Trends

All sanitary sewer system agencies in the Los Angeles, Santa Ana, and San Diego Regional
Water Quality Board regions including the City of Agoura Hills, which is a sewer system agency
within the Los Angeles Regional Water Quality Board region, were required to report all SSOs
to their respective Regional Board beginning on January 2, 2007. An annual SSO location
map prepared by County DPW for the City will be similar to that in Appendix ‘K’ in the SMD
SSMP, and identifies the cause of each SSO incident. SSO characteristics and locations are
used for establishing SSO patterns, identifying hot spots, and scheduling work assignments by
County DPW field personnel.

Prior to January 2, 2007 City of Agoura Hills SSO’s were recorded by CSMD. CSMD has
retained SSO data pertaining to the City dating back to 2004. The characteristic data for each
recorded SSO event in the City from January 2010 through June 15, 2015 is shown in Section
9.4.1a.
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9.4.1a Reported City SSOs (2010 — 2015)@

Estimated
SSO Estimated | Recovered
Category Volume Volume SSO
Year |SSO No.| 1or2® Date Location (gal) (gal) Cause
2010 1 2 1/6/10 | 28445 Foothill Rd 20 0 Roots
2 1 5/19/10 | 29101 Thousand 82 20 Grease
Oaks Blvd
2011 1 1 8/3/11 30528 Lake 10 0 Heavy Calcium
Lindero Dr Scale
2 2 11/23/11 28965 Valley 150 150 Calcium/
Heights Dr Heavy Roots
2012 1 2 2/21/12 R.O.W. North of 35 35 Roots
Canwood St.
2013 1 2 1/28/13 | 29321 Trailway Ln 120 20 Heavy
Calcium/Rags
2 1 5/8/13 513 Argos St 300 200 Rocks/Boulder
2014 1 2 5/31/14 ND (c) 25 25 Heavy Scale on
Walls
2015 1 1 4/10/15 28804, 28806, 43200 1000 Heavy Roots/
28808, 28810 Grease/ Scale
Conejo View Dr
2 2 4/12/15 5500 N Agoura 100 0 Scales
Glen Dr

(@)
(b)

©

Through June 2015

SSO Category 1: 1) greater than or equal to 1,000 gallons or, 2) results in discharge to drainage channel and/or surface
water or 3) discharge to a storm drainpipe that was not fully captured and returned to the sanitary sewer system. SSO
Category 2: All SSOs not meeting the definition of a Category 1

No Data

9.4.1b Location Map of reported SSOs (2015)
On the following page

9.4.2 Graphing and Charting of SSO Frequencies - Monthly tracking of SSOs (charting and
graphing) prepared by County DPW for the City of Agoura Hills for 2015 are presented
in Appendix ‘K1’ and ‘K2’ in the SMD SSMP report. Over time the graphs are used
for identifying SSO trends, to evaluate overall program effectiveness, and are used as

an indicator of possible problems due to infiltration/inflow.
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CHAPTER 10

SSMP PROGRAM AUDIT AND CERTIFICATION

10.1 SSMP Program Audit

The City shall conduct periodic internal audits and prepare a report at a minimum every two
years.

The audit will focus on evaluating the operational and cost effectiveness of the SSMP as well
as the city’s and SMD’s compliance with all elements of the SSMP. This will include:

« Identification of any deficiencies in the SSMP

« Steps taken to correct any identified deficiencies

= Notes of interviews with key responding personnel and any contractors utilized

= Notes of operational observations, especially of each SSO event

= Notes on related equipment inspections

« Findings of all reviews of records

The most recent audit report must be kept on file in the Office of the City Clerk, the City
Engineer’s office and at the City and field maintenance yards. Copies of the audit report shall
also be available upon request by the involved regulators and stakeholders.

10.2 SSMP Certification

The SSMP shall be certified by the City Engineer or authorized representatives to be in
compliance with the requirements set forth in the WDR and be presented to the City Council for
approval at a public meeting. The City authorized representative must also complete the
certification  portion in  the Online SSO  Database  Questionnaire  at:
(http://ciwgs.waterboards.ca.gov/) by checking the appropriate milestone box, printing and
signing the automated form and sending the signed form to

State Water Resources Control Board
Division of Water Quality

Attn: SSO Program Manager

P.O. Box 100

Sacramento, CA 95812

10.3 SSMP Modification and Re-certification

The SSMP must be updated every five years to keep it current. When significant amendments
are made to any portion or portions of the SSMP, it must be resubmitted to the City Council
for approval and re-certification.  The re-certification shall be in accordance with the
certification process described in Section 10.2 above.
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CHAPTER 11

COMMUNICATION AND SSMP AVAILABILITY

11.1 Communication

The City shall provide all stakeholders and interested parties, the general public and other
agencies, with status updates on the development, implementation and performance of the
SSMP and consider comments received from them [in conformance with the WDR, Section D-
13 (xi)]. The CSMD shall utilize various outreach means to communicate issues surrounding
the use and operation of the city sewer system, such as letters, newsletters (city and chamber of
commerce), brochures, annual reports, notices in newspapers, local cable access programming,
and the City’s home web page for conveying this information.

11.2 SSMP Availability

Copies of the SSMP will be maintained in the CSMD Office, all CSMD Maintenance Yards,
the offices of the City Clerk, the City Engineer, the City Library, and the City Maintenance
Yard. The document shall also be made readily available upon request to the Regional Water
Quality Control Board (Regions 4) and to the operators of any collection system or treatment
facility downstream of the City’s system.
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Appendix ‘K’

SANITARY SEWER OVERFLOW RESPONSE PLAN

INTRODUCTION

The City of Agoura Hills serves the wastewater disposal needs of approximately 23,350 people
in the western Los Angeles County area. =~ The community sewers receive and convey
approximately 3.7 million gallons per day of wastewater to the regional LVMWD trunk sewers
and wastewater treatment plant.

The primary goal of the City’s sewer maintenance program has been and remains the
protection of public health, safety and the environment. As a matter of State and Federal
regulations, SSOs are prohibited, and moreover, are inconsistent with the City’s goal of
providing the highest level of sewer service to the public. The City places high priority on
capacity assurance, repair and replacement, and proper operation and maintenance of its sewerage
system. While the City desires to completely eliminate sanitary sewer overflows, it is also
understood that manmade systems do fail. Regardless of the level of scrutiny and control
provided, overflows will, on occasion, occur.

The City is responsible for response to and reporting of, all SSO’s caused by problems
within the City’s sanitary sewer system. Therefore, an effective SSMP has to encompass the
response measures necessary to minimize any public health and environmental impact when
overflows do occur. To accomplish this, the City operates a two-pronged response to SSO’s that
directs efforts to stop the overflow simultaneously with efforts to contain and recover the
wastewater discharged. These actions are taken in concert with the LACDPW as the sewer
maintenance provider under the CSMD membership of the City. Quick response to emergency
situations can prevent overflows of wastewater from reaching the water of the United States.

OVERFLOW RESPONSE GOALS

1. The City’s goals and actions regarding overflow response are stated in Chapter 1 of
the SSMP.

NOTIFICATION, INVESTIGATION AND MOBILIZATION

1. The City’s chain of communication and reporting are stated in Chapter 2 of the
SSMP.

2. The following occurs upon receiving notification of an overflow:

= The notification is logged on a form (See Attachment K-1) and assigned for follow-
up actions in concert with the LACDPW.

« Dispatch of Personnel to Investigate - For overflows reported during the workday, a
supervisor or other trained representative is immediately dispatched to investigate;
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during non-working hours, an on-duty employee or supervisor is dispatched. Both
events are concurrent with the notification of an SSO event reporting to the
LACDPW.

» Dispatch of Staff and Equipment - When the initial inspection report indicates that a
wastewater overflow has occurred from the City’s sewer system, a notification call is
placed to both the LVMWD and to the LACDPW for support of personnel and equipment
to the overflow site.

» Notification for Outside Support — When the initial investigation determines that
additional ‘Outside Support’ resources and notifications will be necessary to
accomplish the containment, clean-up and compliance, the City Engineer is notified and
informed of the situation and the perceived needs.

» Notification of Sewer Agencies - When the initial investigation indicates that an
overflow has occurred in another agency’s sewer or may have resulted from blockage
in another agency’s sewer, the potentially responsible agency is immediately notified.
If the additional on-site investigation indicates that the overflow is the responsibility of
the other agency, then the response efforts are turned over to that agency, with assistance
from the City, if necessary and if requested. Regardless of cause, once the overflow
response has occurred, the primary objective is to minimize the risk to human
health and to the environment (i.e. Waters of the United States).

< Notification of Management Personnel - Appropriate management personnel are
notified (if they have not already been notified) and any personnel necessary for
office support of the field response are mobilized.

RESPONSE

The overflow response is directed in the field by supervisors and/or managers who are trained
and experienced in responding to SSO’s, with additional operations, maintenance, engineering
and agency support staff available as needed for public notification, protection, resource supply,
expense authorization and tracking, and coordination of available support resources.

The individual steps involved in the response to a wastewater overflow event include:

Corrective Action and Site Control
Containment and Recovery
Cleanup

Sampling

Notification and Reporting
Post-Cleanup Activities

oakrwhE
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1. Corrective Action and Site Control

Upon arriving at the overflow location, concurrent actions taken by the various crews are:

« Prevent Public Access - Access to the immediate area of the overflow is restricted to
minimize potential impacts to public health by redirecting pedestrian and automobile
traffic away from the overflow through the use of traffic cones, plastic tape, barricades,
or local law enforcement.

The extent of the overflow and its potential impacts to the public health are assessed by
City’s personnel. This process involves determining if any private property
owners/residents may be exposed to raw sewage, making direct contact with private
property owners/residents who have been or may be directly affected by the overflow,
advising private property owners/residents of the potential health hazards associated
with contact with raw sewage, and identifying prudent measures to be taken by private
property owners/residents, such as vacating the property, to prevent contact with the
overflow.

Simultaneous efforts include determining the path and final destination of the sewage
spill and potential exposure to the public. If wastewater from the overflow is ponding in
a location that can be isolated, then City personnel set up barricades to prevent public
access. Traffic control is set up to prevent vehicles from entering locations where the
overflow has contaminated public or private streets. City’s personnel are instructed to
direct pedestrians and automobile traffic away from the path and final destination of
the overflow. All involved personnel cooperate with local law enforcement and public
works officials to ensure that public exposure to the overflow is minimized and to ensure
spill site security.

» Prevent Wastewater Entry to Storm Drain System - When possible, contain and
recover the overflow in the immediate vicinity of the overflow before it enters a storm
drain catch basin. Measures to effect such containment include damming the overflow
path with sandbags in the street gutter and recovering the impounded water with a vacuum
truck or jet vactor, or using sandbags to divert the overflow back into a nearby sewer
manhole.

« SpOverflow - The cause of the overflow is investigated and the necessary corrective
action is taken to stop the overflow and/or correct the condition that caused the overflow
if the overflow has already stopped.

Typical corrective actions to stop a sewer overflow include:

= clearing a pipe blockage with a jet vactor or rodding machine,

= removing debris from a manhole,

= upstream flow diversion, and

= bypass of wastewater around the blockage using vacuum trucks or
pumps
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= bypass and repair of a damaged force main.

Bypass pumping is typically accomplished by the use of portable pumps and hoses to
convey flow around the blocked or damaged sewer, the inoperative pumping plant or the
damaged force main. The SO&M team maintains an Overflow Response Trailer,
which is equipped with portable pumps and hoses of various sizes, fittings, and tools and
is designed to bypass flows of up to 450 gallons per minute. When possible, diversions
are used to redirect a portion or all of the wastewater around the affected area in the
system. Maintaining accurate and complete sewerage system maps is essential to
expeditiously accomplish wastewater diversion during an emergency response.

» Pumping Plants - Emergency Procedure Operating Manuals for pumping plants (Lift
Stations) are available in the LACDPW as references for operations, maintenance,
engineering, supervisory, and management staff. The manuals provide comprehensive
information on the proper response to all types of pumping plant failures, potential
overflows and force main leaks and failures.  Available information includes proper
response to power failure, high wet well level, telemetry system failure, control system
failure, procedures to bypass the plant, and emergency overflow information including
low manhole location, storage time in the tributary sewer system, containment location
and estimated travel time to the containment location.

2. Containment and Recovery

Containment and recovery of the overflow should occur as close as possible to the site of
the overflow, preferably in the street curb and gutter, to minimize the length of the storm
drain system affected by the wastewater. When a storm drain system is nearby, the overflow
may enter the storm drain system prior to arrival of the first responding personnel. In these
cases, engineering, supervisory and/or management staff identify the most practical
containment location in the storm drain system downstream of the overflow. In the selection
of the best containment location, staff must consider many factors, including:

 the time the overflow started,

» the overflow route through the storm drain system,

» the time needed to install a containment dam,

= the travel time for the overflow to reach the containment location,

= safe access to the containment location for personnel and equipment, and

« the availability of a nearby sewer with sufficient capacity into which recovered
wastewater can be returned.

Access and safety considerations generally require establishment of containment in open
storm drain channels. Containment in buried storm drains pipes upstream of any open
channels is preferable when possible. However, the physical difficulty of deploying personnel
and materials through a manhole into a buried storm drain pipe to construct a containment
dam, the dimensions of the storm drain itself, and/or the safety procedures and authorization
needed to enter confined space generally preclude rapid and practical
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establishment of containment within a buried storm drain pipe. City staff can usually and
safely enter the storm drain system to establish containment during dry weather conditions
only. A containment location close to the overflow location is only possible when a
containment dam can be deployed very quickly after the start of an overflow.

Once a suitable containment location is identified, the crew responsible for containment:

« deploys a sandbag containment dam or otherwise prevents the movement of the
overflow and contaminated street runoff further downstream in the storm drain
system, and

» deploys the vacuum trucks or portable pumps and piping necessary to return the
contained wastewater, dry weather runoff, and clean up water back to the sewer
system.

3. Cleanup

After the overflow has been stopped, the following steps are taken:

- Recover Locally Impounded Wastewater - All locally impounded wastewater is
recovered with a vacuum truck or jet vactor and returned to the sewer system

- Collect Wastewater Debris - All visible debris of wastewater origin from the
overflow location(s), street(s), curb and gutters, and the overflow runoff path
is physically removed.

- Flush Affected Area - Overflow location(s), street(s), curb and gutters, and the
runoff path are flushed with lightly chlorinated potable water, typically delivered by
a vacuum truck or water truck. The flush water is also recovered and returned to the
sewer system.

e Flush Storm Drain and Conduct Dye Study - Additional potable water is used to
flush the overflow runoff path within the storm drain system. When appropriate, this
flush water is marked with a nontoxic, visible dye. Arrival of the dye at the
containment location establishes the actual travel time to the containment location.
Recovery of the dye confirms completion of spilled wastewater and flush water
recovery.

- Complete Cleanup - All sandbags and other containment are removed to complete
the cleanup in the storm drain system. If spilled wastewater reaches natural
watercourses or other areas accessible to the public, input is solicited from the
responsible jurisdiction regarding additional measures which may be necessary or
appropriate for a complete cleanup. Additional cleanup measures are completed as
directed.

Private properties impacted by overflows or backups from problems within the City’s sewer
system should be cleaned up by a professional restoration company dispatched by the City.
The City may offer residents meals, lodging, and reasonable expenses when they are
temporarily displaced by private property restoration operations. Claims for property
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damage are handled by the City’s Claims and Insurance Coordinator.

Receiving Water Sampling

Samples of SSO’s should be taken for bacterial testing by the first responder, whenever
possible. If it is probable that an overflow may reach receiving waters, samples should also
be taken of the receiving waters to evaluate the potential impact on the receiving water quality.
Samples should be drawn from the location(s) most likely to be impacted by the overflow
and also from a receiving waters location or locations that can be used to establish background
water quality. Advance coordination with a certified laboratory for pre- arrangement of
sampling supplies, notification protocol for urgent services, and training as may be required,
will facilitate emergency sample delivery so that bacterial testing can begin immediately
when needed. Delivered samples are analyzed for total coliform, fecal coliform, and
enterococcus and other constituents that may be appropriate based on the nature of the
receiving water and the spilled wastewater. Because it takes approximately

24 hours for the bacterial analyses, a second round of sampling is conducted within 24
hours of the first unless full containment and recovery of the overflow can be confirmed. If
sample results indicate elevated bacterial levels in receiving waters, sampling is continued
until results indicate a return to background levels.

Notification and Reporting

Sewering entities are required to report to various regulatory agencies, including the
appropriate Regional Water Quality Control Board, the County Department of Health
Services, and the State Office of Emergency Services, any wastewater overflows greater
than 1,000 gallons and, in some cases, overflows less than 1,000 gallons. The reporting
requirements vary according to location of the overflow and the amount of wastewater spilled.
The City’s guideline for Notification and Reporting Procedures for SSO’s, (included as
Attachment K-2), contains an outlined notification and reporting procedures for the two
categories of overflows. The SSMP contains a flow chart which is used to determine the
notification and reporting procedures that apply to a given overflow incident. The SSMP
also contains all of the appropriate contacts for reporting. A City’s manager, typically the
Sewerage System Manager, makes the notifications. When required, telephone
notification should be made as soon as possible without substantially impeding response
activities and always within 24 hours of the incident occurrence. The following information
shall be provided, if available, when reporting an overflow by telephone:

= name of person reporting,

= name of agency,

= location of overflow,

= whether the overflow has entered or will enter receiving waters (rivers, lakes, storm
drains, or ocean) of the State or the United States,

« date and time overflow began and ended,

e estimated volume of overflow,

e cause of overflow,
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e corrective actions taken,

- estimated time of repair, and
= agencies involved in repair and clean-up.

All overflows, regardless of quantity, which reach receiving waters, impact groundwater,
or endanger public health or the environment, require immediate telephone notification of
the County Department of Health Services, which is responsible for beach postings and
closures and other forms of public notification deemed necessary to protect the public health.

Written notification of the overflow, when required, must be submitted within the required
time period to the Regional Water Quality Control Board (RWQCB), typically within 30-
days of an overflow and within 3 days if the incident has or may endangered public health
or the environment. Written reports should be submitted to the local RWQCB for overflows
occurring within their jurisdiction. To satisfy this requirement, the City may choose to submit
a brief written confirmation of the reported overflow to the appropriate RWQCB within the
time frame required. A follow-up, detailed written report, pursuant to the guideline as
contained in Attachment K-2, will meet the statutory provisions of the State Water Code.
This detailed report usually requires three to four weeks to complete. Copies of the detailed
report are sent to those agencies which were initially noticed, unless otherwise notified.

6. Post-Cleanup Activities

Once cleanup of an overflow is complete, the incident must be reviewed and any appropriate
measures to prevent recurrence must be implemented. Follow-up CCTV inspection is
performed when an overflow was caused by a blockage to verify complete removal of the
material causing the blockage. If the overflow was avoidable by preventative maintenance,
then maintenance activities are added or adjusted as necessary. An example is to increase the
frequency of line cleaning where heavy grease build-up has caused an overflow to occur,
while source control efforts are reviewed. If the overflow was caused by factors generally
outside the City’s control, such as vandalism, steps are still taken to minimize recurrence
such as strengthening security by locking down manhole covers, increasing area surveillance,
and requesting neighborhood assistance in reporting vandalism and unauthorized dumping.

Regardless of the size or type of overflow, all overflows are investigated thoroughly.
Following the investigation, the information as noted on Attachment K-2 is documented and
included as part of the City’s internal spill records.

Policies and procedures are upgraded as appropriate to prevent recurrence of accidental spills
due to procedural errors by City’s staff and contractors. As part of their training, all involved
employees must thoroughly familiarize themselves with these emergency procedures. City’s
personnel administering contract sewer repair, rehabilitation and replacement projects must
rigidly enforce contract provisions. Especially important is enforcing contractors'
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approved Emergency Spill Response Plan requirements (see Attachment K-3 for guidelines)
intended to prevent and limit the impact of accidental spills.

An approved Overflow Action Plan, which is activated if an overflow from a contract activity
enters a storm drain, should be incorporated into the contract documents of all sewer repair,
rehabilitation, or replacement contracts involving sewage bypass operations. When
successful execution of an Overflow Action Plan requires pre-deployment of containment
or pumping equipment, City’s personnel administering the contract must ensure the necessary
pre-deployment measures are taken. Guidelines for the preparation of an Emergency Spill
Response Plan and an Overflow Response Plan are included as Attachment K-3.

EMERGENCY RESPONSE PERSONNEL AND EQUIPMENT

Personnel

The City maintains a listing of emergency services contractors having resources necessary to
respond to almost any emergency, including power failure, mechanical and electrical
equipment breakdown, sewer blockage, pipe failure, and vandalism. The urgency and
seriousness of any wastewater overflow results in the full commitment and availability of all
staff in the city to respond. Additional city personnel are utilized for specialized assistance
as needed. Contractors with emergency response capabilities are also used to assist in
emergencies as needed.

An emergency contact list is maintained which includes the home phone number of all
employees in the city. All supervisors and managers in the city are assigned cell phones
and/or pagers and are accessible 24-hours a day. A table of organization for SSO responses
and role of each supporting unit/group are included in Chapter 2 of the SSMP.

Emergency Equipment

All emergency response equipment is maintained and provided by the County DPW
pursuant to the CSMD contract provisions.

A current listing of emergency equipment available from the Sewerage System
maintenance yards is included as Appendix B of the SMD SSMP.

TRAINING

Training of City personnel in the goals and procedures of this SSORP is accomplished in
annual emergency response classroom training. A checklist used by staff to check off and
record information regarding the various procedures completed during a spill response is
utilized during the training process. The checklist is included as Attachment L-4. Secondly,
on-the-job training is administered to subordinate staff, by experienced supervisors and lead
workers, during and following actual overflow events to further reinforce the annual training
and to analyze event specific issues.
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NOTIFICATION REPORTING FORM

Time: a.m./p.m. Date: Report taken by:

Location of Problem:

(Repeat for clear understanding)
Nature and Details of Problem:

(Repeat for clear understanding)

Reporting Party: Telephone No.
Address:
Assigned to: Assigned by: Time assigned:

IField Report (for responder use)]

Time arrived at site: Time overflow stopped:
Duration of overflow: Estimate of overflow volume:

U/S MH # D/S MH # Pipe size/length:
Findings:

Samples taken by: Location of samples taken:

Describe cause of overflow:
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Describe cleanup method(s):
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Describe receiving water affected & location:

Were photographs taken? Yes No

Describe any property damaged and affected area:

Signs posted? Yes No Barricaded? Yes

Neighbors notified:

No

Individuals and Regulators Notified & Times:

Follow-up measures:

Detailed sketch of affected area: (On backside)

My signature indicates responsibility for content and accuracy of above information:
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NOTIFICATION and REPORTING PROCEDURES for SSO’S

Category 1 - 1,000 Gallons or greater and/or impacting Waters of the State or the United States:
e Initial notifications ASAP per agency procedure described in this chapter (verbal, phone, fax or
E-mail)

Letter Reports with attachments
o Confirmation letter of initial notification(s) including recovery results and status of any
ongoing investigation report and expected date of completion.
e Final investigation report, including:
1. Summary
2. Event Date/ Time / Duration:
3. Description of affected sewer(s)
4. Events during the Overflow
5. Cause of the Overflow (specifically)
6. Overflow quantity and how determined
7. Discharge route, Containment and Clean-up
8. Response and Corrective Action(s) taken
9. Impact(s) of the Overflow
10. Did overflow result in a beach closure?
11. Sewerage Management Program in effect
12. Measures to Prevent Recurrence
13. Name, Address, Telephone of reporting system owner and specific contact name
= Cc: to other required reporting agencies
= System map of offending area, with relevant photographs
= OQverflow route and Containment site, with relevant photographs
= Containment site and Sampling Locations, with laboratory results
= Analysis tools and records used in impact evaluation
= Maintenance management records

Category 2 - Less than 1,000 Gallons to be reported within 30 days of SSO identification:
o Initial notifications per agency procedures in this chapter (verbal, phone, fax or E-mail)

Memorandum report format
e Event Date / Time / Duration:
e Event Location:
¢ Involved Sewer Data: (include: size, material, year constructed, date last inspected, etc.)
e Estimated Overflow Quantity:
e Cause of Overflow:
o Affected Area:
o Action(s) taken:
¢ Preparing party signature and date

Private Lateral Sewage Discharge:

Enrollee’s discretion in reporting to the Online Data Base. Min. required information for reporting:
o Identify discharge as occurring and caused by a private lateral
o Identify responsible party for the private lateral
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EMERGENCY SPILL RESPONSE PLAN and OVERFLOW ACTION PLAN

Outline for a Contractor’s Emergency Spill Response Plan:
¢ |dentification of Project, Sewer owner, Contractor and Location of affected sewer(s)
o Description of Installation criteria, procedures, layout (with diagrams) and operations.
o Description of Spill prevention and protection measures/actions.
o Spill control (discharge) actions/measures, to minimize impacts.
o Remediation (Clean-up) measures.
e Emergency Materials and Equipment Onsite
e Emergency Equipment specifications that meet the potential spill risk
e Emergency Phone Numbers

Outline for an Overflow Action Plan [Where receiving waters are or will be affected]:
o |dentification of Project, Sewer owner, Contractor and Location of affected sewer(s)
o |dentification of affected drainage course/piping owner, proximity and emergency contacts
e Map of drainage path, access and containment points, with relevant photographs
o Identification of closest sewer to the containment point(s)
o Travel time to the containment point
e Emergency support resources and contacts
e Equipment and Materials necessary for containment and for Clean-up
¢ Require notification contacts
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SSO RESPONSE CHECKLIST

General Information

Sewer location:

Date & time of report: Caller: Phone:
Person receiving report Phone:
Time overflow started: Where: Noticed:

SSO response checklist completed
by:

Initial Response

Yes No | N/A | Comments:

A. Initial on-scene response within
60 min.:(time)

B. Sanitation District’s responsible?

C. Responsible agency contacted:
(name/time)

D. Manhole still overflowing
(approx. flow rate)

E. Containment to prevent SSO into
storm drain

F. Public excluded from affected
area

Gravity Sewer

Yes No | N/A | Comments

A. Cause

B. Corrective action to stop
overflow

Used jetter to remove blockage

Removed blockage by man entry

Removed wastewater with
vac.trk.(loads)

Set up pumped bypass system

C. Time overflow stopped

Pump STA./Force Main Overflows

Yes No | N/A | Comments

A. Cause

B. Corrective action to stop
overflow

Utility power restored (time)

Portable generator to respond

Portable/on-site generator
operating (time)

Bypass pumps installed
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SSO RESPONSE CHECKLIST

Force main bypassed

C. Time overflow stopped

Containment

Yes

No

N/A

Comments

A. Containment established in
storm drain

Location

Time

B. Pumping start time

C. Pumping stop time

D. Spill contained

Clean-up

Yes

No

N/A

Comments

A. Area washed down & debris
removed

B. Wash water recovered

C. Restoration company contacted

D. Storm drain flushed

Time

Volume of water used

Dye used

Sampling

Yes

No

N/A

Comments

A. Overflow sample

B. U/S D/S receiving water samples

C. Samples analyzed

D. Receiving water locations
resampled

Reporting

Yes

No

N/A

Comments

A. Department head notified

B. Appropriate regulatory agencies
notified
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City of Agoura Hills
SEWER SYSTEM CAPACITY EVALUATION
2009

Introduction and Summary

The City owns and operates its local wastewater collection system consisting of
approximately 53.6 miles of gravity flow sewer pipelines (8-inch to 15-inch, mostly vitrified
clay pipe) and 1,294 manholes. The existing sewer system discharges to trunk sewers that are
owned and operated by the Las Virgenes Municipal Water District.

The purpose of this evaluation is to identify capacity deficiencies in the existing sewer mainline
system, prioritize the deficient reaches, recommend alternatives to eliminate the deficiencies,
and provide the City with a basis on which to build a future infrastructure management system.

The 53.6 miles of local sewer pipes were modeled using HYDRA® 6.4 by PIZER. Of the
total miles, approximately 4,592 feet (0.87 miles or 2%) of the existing system were identified
as being capacity deficient (Greater than 64% full). The deficient reaches of sewer pipeline
are located within SMZ # 17, 20, 23, 26, 29, 30, 31, 35, and 41. Please refer to Appendix ‘L-
2’ for the deficient reach locations. The cost to repair the deficient reaches is described in
Appendix ‘L-1".

During four weeks in March and April of 2009, flow monitoring was performed as part of this
evaluation effort at nine locations as indicated on the Appendix ‘F’ map. This was done to
confirm the LACDPW design coefficients of flow generation used in the computer model. In
general, the results of the flow monitoring indicate that the model flow rates are slightly
conservative for most of the nine areas monitored. However, some of the flow monitoring
data warrants further discussion with the monitoring subconsultant in order to clarify or
rectify some of the calibration analysis conducted with the monitoring data. Of concern are
the low flow condition results and a high flow result for one of the higher density residential
areas of the city. Depending upon further evaluation findings, obtaining additional flow
monitoring for selected developed areas may be recommended, especially during periods of rain
to verify or deny any potential inflow and infiltration impact to the sewer system.

In the event of any land use changes to the General Plan, upon which this study has been based,
the model should be updated to reflect the consequences of such changes. The model should
also be updated to reflect the construction of new relief facilities and/or the construction
of new sewer lines.

Study Approach

The following tasks were performed in the preparation of this Sewer System Capacity
Evaluation Report.
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The city provided its current GIS base map with horizontal sewer system features,
Willdan obtained city as-built drawing plans from which additional vertical data was
added to the GIS file of attributes for the sewer.

2. The City provided the November 2006 General Plan land use map (Appendix ‘L-5")

for use in creating a land use overlay of the parcels and sewer maintenance zones in

the city system.

Formulation of a computer model of the City wastewater collection system.

4. Analysis of the existing wastewater collection system capacity and determination of
any capacity deficiencies (refer to the deficiency criteria section of this report and see
Appendix ‘L-2’.

Development of recommendations for system improvements to correct deficiencies.
. Preparation of cost estimates for the recommended improvements (Appendix ‘L-1).

Preparatlon of evaluation findings and recommendations to correct identified deficiencies

in this Sewer System Capacity Evaluation Report.

w
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System Criteria and Alternatives

In designing or evaluating a wastewater collection system, the engineer must establish certain
criteria upon which to base the design. These include such things as available pipe sizes,
materials, slope, bury or cover, connections, etc. Such criteria are established to ensure that
the wastewater collection system can operate effectively under all flow conditions. Each pipe
segment must be capable of carrying the peak flows without surcharging the system.
Surcharging the system occurs when the pipe is flowing under pressure. However, many of
the initial design assumptions are unnecessary in the analysis of a collection system when the
pipe already exists and its features are fixed.

Therefore, in the analysis of an existing sewer system, the Hydra program compares the capacity
of each pipe in the system with the peak wastewater flow projected for that particular link or
reach of pipe. If the pipe segment is at or below design capacity, the analysis program continues
downstream, segment by segment, evaluating successive pipe segments in the system.
However, if the existing pipe size is surcharged, the Hydra program reports the surcharge
condition and recommends a standard pipe size that will carry the design flow without being
surcharged. Minimum criteria utilized is all pipes must be 8 inches or larger in diameter and
the in pipe velocity of flow should be 2 feet per second (ft/s) or greater. This velocity will
prevent deposition of solids in the sewer and help to re-suspend any materials that may have
already settled in the pipe. Table 1 shows the minimum corresponding slopes to maintain 2
ft/s for various pipe sizes.

Table 1
Minimum Pipe Slopes ft/ft
Sewer Size Slope
8” 0.0028
10” 0.0021
127 0.0016
157 0.0012
18” 0.0010
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Both design and analysis of gravity sewer pipes is typically based upon the depth of flow to
the pipe diameter ratio (d/D). Common design criteria for proposed new sewer design is 0.50
(50% full) for 8 to 15-inch diameter pipes and 0.75 (75% full) for 18-inch and larger pipes.
The area above the water surface (residual capacity) helps to keep the sewage aerated,
reducing the possibility of septic conditions and odors. Existing wastewater systems are usually
allowed to flow with less residual capacity because development and redevelopment has
occurred or may be foreseeable in the near future.

This report establishes the hydraulic design criteria for existing sewer pipes by classifying “over
capacity” pipes as any with a d/D greater than 0.64. This d/D ratio was arrived at by taking
75 percent of the depth to diameter ratio of a pipe having maximum stable flow capacity, which
is at a d/D of 0.85 (75% of 85% is 64%). The area above a d/D of 0.85 is considered
hydraulically unstable. This reduction results in approximately 35 percent of the pipe’s full flow
capacity being reserved for variations in discharges, seasonal variations and minor or temporary
obstructions.  Again, this residual capacity helps to keep the sewage aerated, reducing the
possibility of septic conditions and odors.

The residual capacity allows for the possibility that actual wastewater flows may be slightly
higher than anticipated, especially during the hours when instantaneous or intermittent peaks
may occur. Such peaks are generally observed between the hours of 6:00 a.m. and 8:00 a.m.
Monday thru Friday and between the hours of 9:00 a.m. and 11:00 a.m. Saturday and Sunday.
Peak flows may also be observed during rainfall events due to inflow and infiltration conditions.

Appendix ‘L-2’ shows the pipes that are capacity deficient per the 0.64 criteria and also
shows the pipes that are deficient per the 0.50 criteria. Only the pipes that exceed the 0.64
criteria are recommended for correction projects.

The design capacity of a gravity pipeline is the calculated capacity of the pipeline based on
the Manning formula:
Q=1.486 R¥®* s In  where, Q = flow in cubic feet per second
R = hydraulic radius in feet = A/ P
A = cross-sectional area of the pipe in square feet
P = wetted perimeter in feet
S = slope of the pipe in feet of rise per foot of length
n = Manning’s friction factor

Sewer system capacity is established using a Manning’s fiction factor of 0.013 for vitrified clay
pipe.
Alternatives

The following alternatives were considered in developing the recommended schedule of
deficiency correction projects.
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1. Construction of a parallel sewer facility to carry the excess sewage flow is an obvious
solution to most of the deficiencies; however, this solution is not necessarily the most
economical or practical approach. In some instances rerouting of tributary areas or the
construction of a single relief sewer line can be planned in such a way that it will relieve
several main sewer lines thereby avoiding the construction of parallel facilities and the
duplicate cost.

2. In other instances the replacement of the existing sewer with a larger size may be the
preferred alternative. The replacement or upsizing of the line may include open trench
installation or pipe bursting (if surrounding condition are conducive), and the use of
temporary bypass pumping. The decision as to which correction alternative to construct
is typically made just prior to the design phase after careful consideration of all design
constraints such as existing utilities and the costs associated with potential utility
relocation to provide additional space for the construction of a replacement sewer line.

The engineer’s opinion of cost figures (See Appendix ‘L-1") was prepared based on the cost
to remove and replace the existing sewer with a larger size, as this is the most conservative
cost approach.

It is suggested the where the depth of flow exceeds the design criteria of 0.64 d/D, but does
not exceed the maximum stable flow capacity of 0.85 d/D, that consideration be given to
allowing these sewers to flow in a slightly overloaded condition in lieu of building a more costly
relief facility at this time.. This overloading occurs only during peak flow conditions that are
short in duration. The City should frequently monitor these sewers in order to undertake a future
corrective action if the overloading problem becomes worse.

Analysis of Existing Sewer System

The City’s sewer system was modeled using Pizer Hydra Ver. 6.4. The Hydra program is
designed to provide analysis of both the existing sewer system and the design of any new sewer
lines.

After defining (lying out) the existing sewer system, the network was divided into 56 SMZ’s
or sewer drainage areas, based upon city sewer records, for input into the computer model.
The input data consisted of a numerical designation for each manhole and length of sewer
pipe between manholes, the slope of the line, and flow line and rim elevation of each
manhole.

Computation of Wastewater Inflows

Once the pipe schematic of the sewer system network was established, data was compiled on
each SMZ, General Plan land uses, and related factors that affect the volume of wastewater
generated. Next, it was necessary to compute the area of each type of land use; e.g., low-
density, medium-density, and high-density residential, commercial, industrial, schools, etc.,
within each SMZ (drainage) boundary. The LACDPW unit flow coefficients (see Table 2)




Appendix ‘L’

were then applied to the computed areas of land use within each SMZ. The results are a
calculated peak flow rates for each particular land use category. The wastewater inflows
calculated for the various land use categories within the SMZ were then accumulated to provide
the calculated peak flow for the entire SMZ. The accumulation of estimated wastewater flow
is accomplished totally within the computer program.

Table 2

Unit Flow Coefficients for Peak Flow Rates
Zone Cu. Ft. per | Gallons per

sec. per acre | day per acre
R-1 0.004 2585
R2 0.008 5171
R3 0.012 7756
RP, 0.015 9695
Commercial
Manufacturing 0.021 13573
Institutional 0.015 9695

Flow Monitoring

In order to verify and/or calibrate the sewer flow modeling work, nine jointly selected flow-
monitoring sites were chosen to represent existing developed area flows. This monitoring
work was performed over a four week period from March 24 through April 23, 2009.

Flow monitoring data was provided by V&A Engineering as subconsultant to Ventura Regional
Sanitation District, which undertook the CCTV inspection and flow monitoring services as a
subconsultant to Willdan Engineering. The V&A flow monitoring report is contained in
Appendix ‘L-4’. The nine flow monitoring site locations and corresponding findings are
presented in the report.

Each sites flow monitoring data was reviewed and compared to the contributing SMZ area.
The peak monitored flow rate was compared to the design flow rate and the shape of the outflow
curve was compared to the SMZ modeled result. The flow monitoring data was also compared
to other data from previous studies in other cities to verify the results. As previously
mentioned there was reasonable correlation indicated in most of the zones monitored, but two
or three of the nine areas showed some unusual low and high correlation results that must be
reviewed and discussed with the subconsultant in order to determine their significance, if any,
to the capacity evaluation results. Some difference is expected because the design flow rate
includes the maximum flow rate expected from each development type, wet weather
inflow/infiltration, and design safety factors.
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Recommended Deficiency Correction Projects

Presented in Table 3 is a brief summary of the measures recommended to correct the deficiencies
stated above and as shown on Exhibit 2. The criteria for recommending and prioritizing relief
facilities are as follows:

Priority 1
Sewers with critical deficiencies of d/D > 0.85 are recommended for correction first. The
correction can be undertaken immediately if further engineering review discloses such an

immediate need. Otherwise replacement within 1 to 4 years is considered reasonable.

Priority 2
Sewers with critical deficiencies of 0.64 < d/D < 0.85 are recommended for correction

second. These corrections can usually be programmed somewhere between 5 to 9 years
from the evaluation date depending upon further engineering review findings.

Priority 3
Sewers with a d/D < 0.64 are not capacity deficient; therefore, are not ranked here, but it
is recommended that such segments be monitored as sewage flows tributary to the
locations increase over time.

Sewer System Improvements Costs

The unit prices shown in the engineer’s estimate (see Appendix °‘L-1°) represent the
anticipated construction cost only as applicable for mid-2008. Bid prices received on jobs of
similar nature in Southern California area were one source of information used to derive the
cost figure.  In addition, manufacturers, suppliers of material and equipment, and local
contractors were consulted on various cost items. An additional 35% of construction cost is
added to cover the cost of contingencies, design engineering, contract administration and
construction observation.

The Engineer’s Estimate does not include an adjustment for inflation. Construction costs can
be expected to fluctuate as corresponding changes occur in the national or local economy.
One available indicator of these changes is the Engineering News-Record Construction Cost
Index for the Los Angeles metropolitan area. This index is compiled from actual construction
cost data for materials and labor and is reported in Engineering News-Record magazine. It is
suggested that this index be used to update the unit prices presented in Appendix ‘L-1° and in
adjusting the estimate from the date of the initial estimates.

Financing of Improvements

General
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Funding considerations are often the deciding factor in scoping and implementation of a project.
There are, of course, numerous methods or mix of methods, which could be used to finance the
implementation of a sewer system capital improvement plan (CIP), and the ongoing
operations and maintenance activities. Among these methods are:

1. Pay-as-You-Go Financing (rates, fees and charges based)

2. Redevelopment Agency Funding

3. State Assistance Programs

4. Municipal Securities

5. Improvement Districts

6. Federal Assistance Programs
In discussion that follows, the above funding options are briefly described and their adaptability
to specific circumstances of a sewer system CIP are noted. In evaluating specific funding

programs, services of financial and legal experts in such issues are recommended.

Methods of Financing

1. Pay-as-You-Go Financing:

Development of cash reserves or capital improvement funds, from an agency’s revenue
base, is often referred to as "pay-as-you-go" funding. This method avoids interest payments
on other types of debt financing. Under this form of financing, the initial capital cost of a
project must be accumulated in advance of construction, which can cause a delay in project
implementation. If delay is not a crucial factor, this is a cost effective method due to the
absence of debt financing costs.  This method has sometimes been used together with
various forms of short-term financing to construct needed sewer infrastructure.

2. Redevelopment Agency Funding:

Funds generated from property tax increment revenue, received by the City's redevelopment
agency (RDA), is a possible source for sewer system capital improvements,
within or beneficial to the RDA. A sewer system improvement project would have to
compete with other agency planned projects, prioritized and an agency funding decision.

3. State Assistance Programs:

Under the rules and regulations of the Federal Water Pollution Control Act (Clean Water
Act or CWA) and the Federal Safe Drinking Water Act (SDWA), the State has enacted
the Clean Water State Revolving Fund (CWSRF) and the Drinking Water Revolving Fund
(DWSRF), respectively. These programs are funded by Federal grants, State funds and
Revenue bonds. The CWSRF Loan Program provides low-interest loan funding for
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construction of publicly-owned wastewater treatment facilities, sewers, sewer interceptors,

water recycling facilities, as well as implementation of non-point source (NPS) projects or

programs. There are different types of funding assistance available under these programs.
www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/

The Department of Water Resources administers the State bond law programs for Water
supply/Water quality, Water conservation, Flood management and Regional water
management. www.grantsloans.water.ca.gov

The State Water Resources Control Board administers the State revolving fund loans, Water
recycling grants & loans, Small community grants, Agricultural drainage loans, Agricultural
drainage management loans, Clean beaches initiative grants, Agricultural water quality
grants, Areas of special biological significance (ASBS) grants, Storm water grants, and
Santa Monica bay restoration commission grants.  www.waterboards.ca.gov

The State Department of Public Health administers the DWSRF, Proposition 84 funding
for public water systems, and Proposition 50 for the water security, clean drinking water,
coastal and beach protection act of 2002 loans.  www.cdph.ca.gov

Various types of infrastructure improvement/construction loans can be arranged through
the California Infrastructure and Economic Development Bank (I Bank)
www.ibank,ca,gov

Limited amounts of public works grant funds have been available to agencies from the
State Office of Economic Development. Use of such grant funds must result in the
creation of new, permanent jobs in the private sector. In order to ensure that the funds are
ultimately assisting those in most need, projects eligible for consideration must be those in
areas designated eligible for HUD Urban Development Action Grants (UDAG), EDA
Sudden or Long-term Economic Deterioration, or EDA Designated Special Impact Area.

4. Municipal Securities:

Historically, general obligation bonds (GOB’s) had been a prevalent method of financing
various public works improvements. They are secured by an agency’s total assets and
payable from ad valorem taxes levied on all taxable properties within the agency’s boundary.
However, the Jarvis-Gann Amendment (Proposition 13 of 1978) prohibits the levying of
ad valorem property taxes beyond pre-existing authorizations and levels (pre- July 1, 1978).
Therefore, authorization and issuance of GOB’s is not considered feasible under current law.

An option to GOB’s is the issuance of a specific type note or bond form, such as a revenue
anticipation note (RAN) or a tax anticipation note (TAN) or a certificate of participation
(COP) or various combinations of available authorities that can be used to fund public
infrastructure needs. These types of municipal securities (Munis) are generally tax- exempt
and commonly used to fund public works infrastructure and facilities. Many states
also exempt their securities from their own taxes, which makes those securities particularly
attractive investments for their own residents.



http://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/
http://www.grantsloans.water.ca.gov/
http://www.waterboards.ca.gov/
http://www.cdph.ca.gov/
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TAN’s and RAN’s are instruments backed by anticipated taxes or revenues respectively.
When these types of notes are considered for funding of needed infrastructure, a specified
source of tax or revenue stream is identified and pledged for repayment of the debt. For
example, with sewer facilities, all or a portion of the sewer service revenue fees/charges
could be used as backing for the debt instrument selected. Then other local revenue sources
could be considered for ongoing operations and maintenance (O&M) or some acceptable
mix and match of funds specified to secure the debt and accomplish the O&M.

COP’s are another form of municipal funding instrument available. These generally require
the facility improvement being funded to be named as security for the investment with a
lease back of the facility by the municipality. In turn, the municipality pledges some
revenue stream(s) that would be used to repay the investor held notes.

When Munis are being considered for funding of improvements, consultation with an
experienced and qualified financing consultant and bond counsel are a must.

5. Improvement Districts:

In general, special assessment district procedures have been established by statute to provide
for financing of construction and/or acquisition of public works improvements, such as
sewer systems, and for assessing the cost of such improvements to the benefiting properties.
Under all assessment proceedings, the cost of the work is assessed against properties within
the benefited area. The assessments are levied in specific amounts against each individual
property on the basis of the benefit each parcel receives. The property owner may pay the
assessment in cash during the cash collection period of 30 days. But, if any assessments
are not paid in cash during that period, bonds are usually issued to represent the unpaid
assessments and the benefited properties are assessed on their annual property tax bill over
a usual period of 10 to 20 years.

Commonly used assessment acts are the 1911 and 1913 Acts. The common bond acts are
the 1911 and 1915 Acts. These assessment and bond acts are used in varying combinations
depending on the particular circumstances for each proposed improvement district.

While an assessment district proceeding may be a reasonable and equitable means for
financing sewer system improvements, further evaluation and stakeholder involvement is
a usual practice to determine the viability and practicality of utilizing such financing method.

6. Federal Assistance Programs:

There are, and have been, a series of federal grant and loan programs which may be
applicable to public infrastructure projects. However, the qualification criteria for such
programs vary from time to time and their funding or continuation is subject to congressional
appropriations. Therefore, such programs should not be considered as a likely source of
funds unless a funding commitment letter has been received.
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Historically, federal programs administered by the Economic Development Administration
(EDA) provide financial and technical assistance to aid the economic development of areas
with high unemployment or low family income levels. Communities must make
long-range plans for economic growth in order to be eligible for EDA financial assistance,
in the form of grants and loans for public works and development that generates jobs and
economic opportunity. Typical public works projects include construction of roads, water
and sewer lines, and public facilities. To determine the status requires timely monitoring.

Under the rules and regulations of the Housing and Community Development Act of
1974, the Community Development Block Grant (CDBG) program can fund housing and
community development needs. This includes part or all of improvements necessary to
upgrade existing sewer facilities. Those qualifying geographic areas within the City that
have the greatest overall deficiency in physical infrastructure receive the highest priority
according to CDBG criteria. When the sewer system has a defined deficiency, then it is
appropriate to use CDBG funds to meet health and safety standards as well as to
encourage up-grading of abutting housing and physical environment.

The primary statutory objective of the CDBG 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. Communities

receiving CDBG funds through the State may use the funds for many kinds of community

development activities including, but not limited to:

= acquisition of property for public purposes;

= construction or reconstruction of streets, water and sewer facilities, neighborhood
centers, recreation facilities, and other public works;

» demolition;

= rehabilitation of public and private buildings;

= public services;

= planning activities;

= assistance to nonprofit entities for community development activities; and

- assistance to private, for profit entities to carry out economic development activities
(including assistance to micro-enterprises).

www.hcd.ca.gov/ca/cdbg/about/html

The United State Department of Agriculture Rural Development Program provides

communities with population less than 50,000 a variety of direct-guaranteed-loans and /or

grants. These include water and wastewater system improvement funding.
www.rurdev.usa.gov/ca



http://www.hcd.ca.gov/ca/cdbg/about/html
http://www.rurdev.usa.gov/ca
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APPENDIX ‘L-1’

Engineer’s Opinion of Cost



CITY OF AGOURA HILLS

SANITARY SEWER IMPROVEMENTS Date: 6/26/2009
ENGINEER'S OPINION OF COST
PRIORITY #1 AND #2 SUMMARY Prepared by: J.H.
PROJECT: SEWER SYSTEM MANAGEMENT PLAN Checked by: R.W.
ITEM |DESCRIPTION AMOUNT
NO.
1 SUB-TOTAL PRIORITY #1 SEWER IMPROVEMENTS 550,000
2 SUB-TOTAL PRIORITY #2 SEWER IMPROVEMENTS 1,420,000
TOTAL"? 1,970,000

'Price taken from actual bid of District 3A Sanitary Sewer Improvement for 325 LF of 10" VCP in
the City of La Canada Flintridae plus $83/LF for mobilization, traffic control, and traffic markinas.

“Since the design professional has no control over the cost of labor, materials, equipment, or over the
contractor’s method of determining prices, or over competitive bidding or market conditions, his
opinions of probable construction costs provided herein are to be made on the basis of his experience
and qualifications. These cost opinions represent his best judgment as a design professional familiar
with the construction industry. However, the design professional cannot and does not guarantee that
proposals, bids, or the construction costs will not vary from opinions of probable cost prepared by him.
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CITY OF AGOURA HILLS

City of Agoura Hills

SANITARY SEWER IMPROVEMENTS Date: 6/26/2009
ENGINEER'S OPINION OF COST
PRIORITY #1 Prepared by: J.H.
PROJECT: SEWER SYSTEM MANAGEMENT PLAN Checked by: R.W.
ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
AREA 17
1 MOBILIZATION (5%) 1 LS $ 7,438 % 7,438
2 12" VCP SEWER MAIN 610 LF $ 1751 $ 106,750
3 MANHOLE 6 EA $ 7,000 | $ 42,000
4 SEWER BY-PASS (20%) 1 LS $ 29,750 | $ 29,750
5 TRAFFIC CONTROL (10%) 1 LS $ 14,875 | $ 14,875
SUBTOTAL CONSTRUCTION: | $ 200,813
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 70,284
AREA TOTAL: | $ 271,097
SAY $ 271,100
AREA 20
1 MOBILIZATION (5%) 1 LS $ 10141 % 1,014
2 18" VCP SEWER MAIN 33 LF $ 1901 $ 6,270
3 MANHOLE 2 EA $ 7,000 ]| $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 4,054 | $ 4,054
5 TRAFFIC CONTROL (10%) 1 LS $ 20271 $ 2,027
SUBTOTAL CONSTRUCTION: | $ 27,365
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 9,578
AREA TOTAL: | $ 36,942
SAY $ 36,900
AREA 23
1 MOBILIZATION (5%) 1 LS $ 3596 | $ 3,596
2 12" VCP SEWER MAIN 331 LF $ 1751 $ 57,925
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 14385 | $ 14,385
5 TRAFFIC CONTROL (10%) 1 LS $ 7,1931 $ 7,193
SUBTOTAL CONSTRUCTION: | $ 97,099
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 33,985
AREA TOTAL: | $ 131,083
SAY $ 131,000

SSMP
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City of Agoura Hills

SSMP

APPENDIX 'L

ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
AREA 26
1 MOBILIZATION (5%) 1 LS $ 3075]% 3,075
2 15" VCP SEWER MAIN 250 LF $ 190 | $ 47,500
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 12,300 | $ 12,300
5 TRAFFIC CONTROL (10%) 1 LS $ 6,150 | $ 6,150
SUBTOTAL CONSTRUCTION: | $ 83,025
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 29,059
AREA TOTAL: | $ 112,084
SAY $ 112,100
SUB-TOTAL PRIORITY #1 SANITARY SEWER IMPROVEMENTS $ 551,100
SAY $ 550,000
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City of Agoura Hills

ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
SANITARY SEWER IMPROVEMENTS Date: 6/26/2009
ENGINEER'S OPINION OF COST
PRIORITY #2 Prepared by: J.H.
PROJECT: SEWER SYSTEM MANAGEMENT PLAN Checked by: R.W.
ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
AREA 17
1 MOBILIZATION (5%) 1 LS $ 25481 $ 2,548
2 10" VCP SEWER MAIN 224 LF $ 1651 $ 36,960
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 10,192 | $ 10,192
5 TRAFFIC CONTROL (10%) 1 LS $ 5,096 | $ 5,096
SUBTOTAL CONSTRUCTION: | $ 68,796
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 24,079
AREA TOTAL: | $ 92,875
SAY $ 92,900
AREA 20
1 |MOBILIZATION (5%) 1 LS $ 3,550 | $ 3,550
2 15" VCP SEWER MAIN 300 LF $ 1901 $ 57,000
3 MANHOLE 2 EA $ 7,000 % 14,000
4 SEWER BY-PASS (20%) 1 LS $ 14,200 | $ 14,200
5 TRAFFIC CONTROL (10%) 1 LS $ 7,100 | $ 7,100
SUBTOTAL CONSTRUCTION: | $ 95,850
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 33,548
AREA TOTAL: | $ 129,398
SAY $ 129,400
AREA 26
1 MOBILIZATION (5%) 1 LS $ 25481 % 2,548
2 10" VCP SEWER MAIN 224 LF $ 1651 $ 36,960
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 10,192 | $ 10,192
5 TRAFFIC CONTROL (10%) 1 LS $ 5,096 | $ 5,096
SUBTOTAL CONSTRUCTION: | $ 68,796
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 24,079
AREA TOTAL: | $ 92,875
SAY $ 92,900
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City of Agoura Hills

ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
AREA 29
1 MOBILIZATION (5%) 1 LS $ 14,954 | $ 14,954
2 10" VCP SEWER MAIN 225 LF $ 165| $ 37,125
3 12" VCP SEWER MAIN 326 LF $ 1751 $ 57,050
4 15" VCP SEWER MAIN 710 LF $ 190 | $ 134,900
5 MANHOLE 10 EA $ 7,000 | $ 70,000
6 SEWER BY-PASS (20%) 1 LS $ 59,815 $ 59,815
7 TRAFFIC CONTROL (10%) 1 LS $ 29,908 | $ 29,908
SUBTOTAL CONSTRUCTION: | $ 403,751
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 141,313
AREA TOTAL: | $ 545,064
SAY $ 545,000
AREA 30
1 MOBILIZATION (5%) 1 LS $ 2284 1|% 2,284
2 10" VCP SEWER MAIN 192 LF $ 165 | $ 31,680
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 9,136 | $ 9,136
5 TRAFFIC CONTROL (10%) 1 LS $ 4,568 | $ 4,568
SUBTOTAL CONSTRUCTION: | $ 61,668
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 21,584
AREA TOTAL: | $ 83,252
SAY $ 83,300
AREA 31
1 MOBILIZATION (5%) 1 LS $ 34311 $ 3,431
2 10" VCP SEWER MAIN 331 LF $ 165| $ 54,615
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 13,7231 $ 13,723
5 TRAFFIC CONTROL (10%) 1 LS $ 6,862 | $ 6,862
SUBTOTAL CONSTRUCTION: | $ 92,630
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 32,421
AREA TOTAL: | $ 125,051
SAY $ 125,100
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Since the design professional has no control over the cost of labor, materials, equipment, or over the

ITEM DESCRIPTION QUANTITY UNITS UNIT TOTAL
NO. COST COST
AREA 35
1 MOBILIZATION (5%) 1 LS $ 3192 1% 3,192
2 10" VCP SEWER MAIN 302 LF $ 165| $ 49,830
3 MANHOLE 2 EA $ 7,000 | $ 14,000
4 SEWER BY-PASS (20%) 1 LS $ 12,766 | $ 12,766
5 TRAFFIC CONTROL (10%) 1 LS $ 6,383 | $ 6,383
SUBTOTAL CONSTRUCTION: | $ 86,171
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 30,160
AREA TOTAL: | $ 116,330
SAY $ 116,300
AREA 41

1 MOBILIZATION (5%) 1 LS $ 6,473 1 $ 6,473
2 15" VCP SEWER MAIN 534 LF $ 190 | $ 101,460
3 MANHOLE 4 EA $ 7,000 | $ 28,000
4 SEWER BY-PASS (20%) 1 LS $ 258921 % 25,892
5 TRAFFIC CONTROL (10%) 1 LS $ 12,946 | $ 12,946
SUBTOTAL CONSTRUCTION: | $ 174,771
(35% of Construction) ENGINEERING, CONTRACT ADMIN, INSPECTION, AND CONTINGENCY: | $ 61,170
AREA TOTAL: | $ 235,941
SAY $ 235,900
SUB-TOTAL PRIORITY #2 SANITARY SEWER IMPROVEMENTS $ 1,420,785
SAY $ 1,420,000

contractor’s method of determining prices, or over competitive bidding or market conditions, his opinions of
probable construction costs provided herein are to be made on the basis of his experience and qualifications.
These costs opinions represent his best judgment as a design professional familiar with the construction
industry. However, the design professional cannot and does not guarantee that proposals, bids, or the
construction costs will not vary from opinions of probable cost prepared by him.
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Sewer System Capacity Analysis
Deficient Pipes Exhibit
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APPENDIX ‘L-3’

Pizer Hydra version 6.4 Hydraulic Calculations



£ Fd
£
Area 01
Ar01
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" Design@ DesVel d/iD Qfull
SEQ G ID Up/Dn Up/Dn Qmax
Qexcess
1 87.08 1,025.65 1,018.26 0.0611 8 0.015 0.004 1.40 .03 2.995
2 1 1,024.85 1,012.94 1.860
1.856
HP-0303a
Willdan Page 1 of 1

PN
E .

6/25/2009 4:41:11 PM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 1,018.28 No
0 1,012.96

HYDRA™ Version 6.4.13.2
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Area 02
Ar02 6/26/2009 8:47:14 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/b Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppp
Qexcess

3 304.67 1,036.84 1,028.48 0.0079 8  0.016 0.020 1.14 0.12 1.078 0 1,028.56 No
2 3 1,034.12  1,026.07 0.669 0 1,026.15

0.649
2 334.00 1,034.12 1,025.97 0.0233 8 0.016 0.020 1.64 0.09 1.851 0 1,026.03 No
4 2 1,026.61 1,018.18 1.149 0 1,018.24

1.129
1 91.00 1,026.61 1,018.02 0.0558 8  0.016 0.020 2.54 0.09 2.863 0 1,018.08 No
6 1 1,024.85 1,012.94 1.778 0 1,013.00

1.758
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 1 of 1
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Area 03
Ar0o3
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
: Qexcess
2 245.00 1,178.62 1,170.03 0.0369 8 0.013 0.000 0.20 0.00 2.326
2 2 1,171.81 1,161.00 1.445
1.445
4 265.00 1,171.81 1,160.93 0.0252 8 0.013 0.000 0.20 0.00 1.924
4 4 1,168.22 1,154.25 1.185
1.195
3 340.00 1,062.79 1,054.79 0.0101 8 0.013 0.000 0.20 0.00 1.215
6 3 1,059.37 1,051.37 0.755
0.755
11 284.27 1,059.37 1,051.27 0.0099 8 0.013 0.000 0.20 0.00 1.203
8 11 1,056.51 1,048.47 0.747
0.747
12 228.75 1,056.51 1,048.37 0.0255 8 0.013 0.000 0.20 0.00 1.936
10 12 1,055.45 1,042.53 1.202
1.202
10 210.00 1,087.11 1,076.15 0.0192 8 0.013 0.000 0.20 0.00 1.681
12 10 1,084.18 1,072.11 1.044
1.044
15 350.00 1,209.45 1,200.74 0.0274 8 0.017 0.157 3.07 0.24 2.007
14 15 1,199.85 1,191.14 1.246
1.090
14 322.29 1,199.85 1,1%90.95 0.1137 8 0.016 0.157 4.82 0.15 4.085
16 14 1,168.22 1,154.32 2.537
2.380
1 357.91  1,168.22 1,153.93 0.0590 8 0.016 0.157 3.84 0.18 2.944
18 1 1,143.37 1,132.80 1.828
1.672
17 228,18 1,143.37 1,132.39 0.1135 8 0.016 0.157 4,82 0.15 4.082
20 17 1,116.00 1,106.49 2.535
2.379
8 265.79  1,116.00 1,105.00 0.1233 8 0.016 0.157 5.02 0.15 4,255
22 8 1,084.18 1,072.22 2.643
2.486
6 273.23  1,084.18 1,072.11 0.1080 8 0.016 0.157 5.20 0.18 3.981
24 6 1,055.45 1,042.61 2.473
- 2.316
HP-0303a

Willdan Page 1 of 2

6/26/2009 8:53:47 AM
NewDiam HGL Surchge
ParDiam Up/Dn

0 1,170.03 No
0 1,161.00
0 1,160.93 No
0 1,154.25
0 1,054.79 No
0 1,051.37
0 1,051.27 No
0 1,048.47
0 1,048.37 No
0 1,042.53
0 1,076.15 No
0 1,072.23
0 1,200.90 No
0 1,191.30
0 1,191.05 No
0 1,154.42
0 1,154.05 No
0 1,132.92
0 1,132.49 No
0 1,106.59
0 1,105.10 No
0 1,072.32
0 1,072.23 No
0 1,042.73

HYDRA™ Version 6.4.13.2



Arg3
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfuil
SEQ G_ID Up/Dn Up/Dn . Qmax
- Qexcess
5 176.90 1,055.45 1,042.33 0.0321 8 0.017 0.157 3.08 0.21 2.169
26 5 1,049.00 1,036.66 1.347
1.191
9 197.00 1,049.00 1,036.54 0.0502 8 0.017 0.157 3.85 0.21 2.714
28 9 1,037.95% 1,026.66 1.685
1.529
16 351.00 1,042.16 1,034.15 0.0067 8 0.013 0.000 0.20 0.00 0.994
30 16 1,040.67 1,031.7¢9 0.617
0.617
7 331.00 1,040.67 1,031.68 0.0146 8 0.013 0.000 0.20 0.00 1.464
32 7 1,037.95 1,026.85 0.909
0.908
13 260.40 1,037.95 1,026.56 0.0796 8 0.01l6 0.157 4.46 0.18 3.418
34 13 1,019.15 1,005.84 2.123
1.966
HP-0303a

Willdan Page 2 of 2

6/26/2009 8:53:48 AM
NewDiam HGL Surchge
ParDiam Up/Dn
0 1,042.47 No
0 1,036.80
0 1,036.68 No
0 1,026.80
0 1,034.15 No
0 1,031.79
0 1,031.68 No
0 1,026.85
0 1,026.68 No
0 1,005.96

HYDRA™ Version 6.4.13.2



Area 04
Aro4
Existing Pipes - Sorted by Analysis Sequence .
UserID Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
1 350.00 1,016.13 1,008.13 0.0091 8 0.016 0.035 1.36 0.15 1.153
2 1 1,014.58 1,004.96 0.716
0.682
2 300.00 1,014.58 1,004.96 0.0102 8 0.016 0.035 1.44 0.15 1.224
4 2 1,011.90 1,001.90 0.760
0.725
HP-0303a
Wiildan Page 1 of 1

6/26/2009 8:55:05 AM
NewDiam HGL Surchge
ParDiam Up/Dn
0 1,008.23 No
0 1,005.06
0 1,005.06 No
0 1,002.00

HYDRA™ Version 6.4.13.2
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Area 05

ArQ5

Existing Pipes - Sorted by Analysis Sequence

UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D
SEQ G_1D Up/Dn Up/Dn

2 225.00 998.08 9380.09 0.0076 8 .017 0.068 1.50 0.21
2 2 996.37 988.38

4 325.00 896.37 988.22 0.0158 8 016 0.068 1.99 0.18
4 4 992.03 983.08

3 220.40 992.03 980.67 0.0086 8 .017 0.068 1.60 0.21
6 3 987.12 978.717

1 279.60 987.12 978.67 0.0087 8 .017 0.068 1.60 0.21
8 1 985.10 976.24

HP-0303a

Willdan Page 1 of 1

Qfull
Qmax

O OOKF OOk OO

.056
.656
.588

.524
. 946
.878

.125
.699
.631

.130
.702
.634

6/26/2009 8:56:10 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 990.23 No
0 988.52
0 988.34 No
0 983.20
0 980.81 No
0 978.91
0 978.81 No
0 976.38

HYDRA™ Version 6.4.13.2



Area 06
ArQ06s 6/26/2009 10:01:38 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax PaDiam  yppn
Qexcess
4 350.00 1,042.67 1,034.35 0.0245 8 0.016 0.040 2.00 0.12 1.897 0 1,034.43 No
2 4 1,033.93  1,025.77 1.178 0 1,025.85
1.139
10 350,00 1,033.93 1,025.67 0.0074 8 0.016 0.040 1.23 0.15 1.042 0 1,025.77 No
4 10 1,031.47 1,023.08 0.647 0 1,023.18
0.608
27 331.47 1,031.47 1,022.94 0.0099 8 0.016 0.040 1.42 0.15 1.204 0 1,023.04 No
6 27 1,028.50 1,019.67 0.747 0 1,019.77
0.708
12 245.84 1,041.75 1,033.59 0.0280 8 0.016 0.020 1.80 0.09 2.026 0 1,033.65 No
8 12 1,034.48 1,026.72 1.258 0 1,026.78
1.238
26 197.19 1,034.48 1,026.61 0.0251 8 0.016 0.020 1.70 0.09 1.920 0 1,026.67 No
10 26 1,029.53 1,021.66 1.192 0 1,021.72
1.172
14 349.56 1,110.35 1,102.00 0.0198 8 0.013 0.000 0.20 0.00 1.705 0 1,102.00 No
12 14 1,103.63 1,095.08 1.059 0 1,095.08
1.059
39 334.44 1,103.63 1,094.98 0.0095 8 0.013 0.000 0.20 0.00 1.180 0 1,094.98 No
14 39 1,101.50 1,091.81 0.733 0 1,091.81
0.733
15 302.30 1,060.60 1,052.43 0.0719 8 0.013 0.000 0.20 0.00 3.248 0 1,052.43 No
16 15 1,039.35 1,030.71 2.017 0 1,030.71
2.017
34 142.05% 1,039.35 1,030.60 0.0318 8 0.013 0.000 0.20 0.00 2.161 0 1,030.60 No
18 34 1,034.10 1,026.08 1.342 0 1,026.08
. 1.342
18 350.00 1,172.34 1,163.61 0.1360 8 0.016 0.045 3.96 0.09 4.469 0 1,163.67 No
20 18 1,127.81 1,116.00 2.775 0 1,116.06
2.731
9 249.71 1,127.81 1,115.62 0.0531 8 0.016 0.045 2.95 0.12 2.792 0 1,115.70 No
22 9 1,112.00 1,102.36 1.734 0 1,102.44
1.689
40 184.15 1,112.00 1,102.04 0.0556 8 0.016 0.045 3.01 0.12 2.856 0 1,102.12 No
24 40 1,101.50 1,091.81 1.774 0 1,091.89
1.729
HP-0303a HYDRA™ Version 6.4.13.2
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P

Ar06s 6/26/2009 10:01:39 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppp
Qexcess
7 127.62 1,101.50 1,091.47 0.1085 8 0.016 0.045 3.54 0.09 3.992 0 1,081.53 No
26 7 1,087.27 1,077.62 2.479 0 1,077.68
2.434
20 188.86 1,087.27 1,077.20 0.0959 8 0.016 0.067 3.96 0.12 3.753 0 1,077.28 No
28 20 1,068.10 1,059.08 2.331 0 1,059.16
2.264
17 111.80 1,068.10 1,058.70 0.0861 8 0.016 0.067 3.75 0.12 3.554 0 1,058.78 No
30 17 1,059.15 1,049.08 2.207 0 1,049.1le
2.141
23 271.19 1,036.72 1,028.67 0.0276 8 0.013 0.000 0.20 0.00 2.012 0 1,028.67 No
32 23 1,030.00 1,021.19 : 1.250 0 1,021.19
1.250
25 261.84 1,031.92 1,022.32 0.0733 8 0.013 0.000 0.20 0.00 3.279 0 1,022.32 No
34 25 1,012.19 1,003.14 2.037 0 1,003.14
2.037
8 228.1¢6 1,012.19 1,002.9%4 0.0267 8 0.013 0.000 0.20 0.00 1.881 0 1,002.94 No
36 8 1,006.00 996.84 1.230 0 996.88
1.230
28 150.00 1,063.42 1,055.42 0.0097 8 0.013 0.000 0.20 0.00 1.185 0 1,055.42 No
38 28 1,062.44 1,053.96 0.742 0 1,053.96
0.742
44 240.65 1,062.44 1,053.86 0.0200 8 0.013 0.000 0.20 0.00 1.715 0 1,053.86 No
40 44 1,059.15 1,049.04 1.065 0 1,049.04
1.065
54 116.08 1,059.15 1,048.83 0.0402 8 0.016 0.067 2.87 0.15 2.430 0 1,048.93 No
42 54 1,054.45 1,044.16 1.509 0 1,044.26
1.443
41 179.11 1,054.45 1,044.00 06.0807 8 0.016 0.067 3.63 0.12 3.443 0 1,044.08 No
44 41 1,038.50 1,029.54 2.138 0 1,029.62
2.072
51 147.91 1,038.50 1,029.16 0.0276 8 0.016 0.067 2.37 0.15 2.012 0 1,029.26 No
46 51 1,034.53 1,025.08 1.250 0 1,025.18
1.183
52 139.10 1,034.53 1,024.82 0.0373 8 0.016 0.067 2.76 0.15% 2.341 0 1,024.92 No
48 52 1,028.50 1,019.63 1.454 0 1,019.73
1.387
5 314.90 1,028.50 1,019.47 0.0399 8 0.016 0.129 3.16 0.18 2,420 0 1,019.59 No
50 5 1,014.82 1,006.91 1.503 0 1,007.03
1.374
47 356.00 1,014.82 1,006.74 0.0416 8 0.016 0.129 3.23 0.18 2.471 0 1,006.86 No
52 47 1,000.70 991.93 1.535 0 992.05
1.406
HP-0303a HYDRA™ Version 6.4.13.2
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s,
o

Ar06s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" Design@ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
— Qexcess
57 250.00 1,000.70 991.81 0.0181 8 0.017 0.129 2.49 .24 1.631
54 57 996.40 987.28 1.013
0.884
31 184.64 1,093.50 1,085.53 0.0528 8 0.016 0.038 2.47 .09 2.784
56 31 1,084.01 1,075.78 1.729
1.691
11 318.50 1,084.0% 1,075.45 0.1082 8 0.016 0.038 3.53 .09 3.986
58 11 1,052.40 1,040.99 2.475
2.437
21 234.93 1,052.40 1,040.64 0.0621 8 0.016 0.038 2.68 .09 3.020
60 21 1,034.10 1,026.05 1.875
1.837
24 83.67 1,034.10 1,025.88 0.0190 8 0.016 0.038 1.76 .12 1.670
62 24 1,032.32 1,024.29 1.037
0.999
1 181.90 1,032.32 1,024.10 0.0140 8 0.016 0.038 1.69 .15 1.432
64 1 1,029.53 1,021.56 0.889
0.851
46 48.00 1,029.53 1,021.46 0.0038 8 0.017 0.058 1.13 .24 0.742
66 46 1,030.00 1,021.28 0.461
0.402
37 258.41 1,030.00 1,021.09 0.0240 8 0.016 0.058 2.22 .15 1.878
68 37 1,023.50 1,014.88 1.167
1.108
22 351.05 1,023.50 1,014.76 0.0336 8 0.016 0.100 2.90 .18 2.222
70 22 1,011.26 1,002.96 1.380
1.280
16 350.00 1,011.26 1,002.71 0.0401 8 0.016 0.100 3.17 .18 2.425
72 16 997.23 988.69 1.506
1.407
32 323.00 1,014.17 1,005.77 0.0051 8 0.017 0.098 1.42 .27 0.869
74 32 1,012.30 1,004.11 0.540
0.442
38 348.30 1,012.30 1,004.01 0.0051 8 0.017 0.098 1.42 .27 0.868
76 38 1,010.60 1,002.22 0.539
0.441
49 252.10 1,010.60 1,002.12 0.0083 8 0.017 0.098 1.68 .24 1.101
78 49 1,009.59 1,000.04 0% 684
0.586
3 184.09 1,009.59 1,000.12 0.0174 8 0.017 0.098 2.27 .21 1.598
80 3 1,006.00 996.92 0.992
‘ 0.894
HP-0303a

Wilidan Page3of 5

6/26/2009 10:01:39 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 991,97 No
0 987.44
0 1,085.59 No
0 1,075.84
0 1,075.51 No
0 1,041.05
0 1,040.70 No
0 1,026.11
0 1,025.96 No
0 1,024.37
0 1,024.20 No
0 1,021.66
0 1,021.62 No
0 1,021.44
0 1,021.19 No
0 1,014.98
0 1,014.88 No
0 1,003.08
0 1,002.83 No
0 988.81
0 1,005.95 No
0 1,004.29
0 1,004.19 No
0 1,002.40
0 1,002.28 No
0 1,000.26
0 1,000.26 No
0 997.06

HYDRA™ Version 6.4.13.2
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Ar06s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" Design@ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
36 246.84 1,006.00 996.74  0.0117 8 0.017 .0.098 1.86 .21 1.311
82 36 1,002.00 993.85 0.814
0.717
50 300.00 1,002.00 992.75 0.0201 8 0.017 0.125 2.44 .21 1.719
84 50 994.61 986.71 1.068
0.943
53 270.67 994.61 986.61  0.0203 8 0.017 0.125 2.45 .21 1.726
86 53 994.61 981.12 1.072
0.947
56 339.53 994,61 981.02 0.0169 8 0.017 0.125 2.40 .24 1.573
88 56 984.54 975.30 0.977
0.852
42 284.00 1,006.68 997.50 0.0446 8 0.016 0.074 3.02 .15 2.559
90 42 993.78 984.83 1.589
1.515
13 350.00 993.78 984.71 0.0142 8 0.016 0.074 1.89 .18 1.445
92 13 987.59 979.73 0.898
0.824
48 347.73 987.59 979.63 0.0063 8 0.017 0.074 1.47 .24 0.964
94 48 985.67 977.43 0.599
0.524
43 137.08 997.73 989.81  0.0089 8 0.013 0.000 0.20 .00 1.143
96 43 997.23 988.59 0.710
' 0.710
45 124.00 997.23 988.49  0.0039 8 0.017 0.100 1.30 .30 0.754
98 45 996.68 988.01 0.468
0.369
33 73.89 996.68 987.91 0.0038 8 0.017 0.100 1.29 .30 0.746
100 33 996.00 987.63 0.463
' 0.364
29 92.79 996.00 987.53  0.0038 8 0.017 0.100 1.29 .30 0.744
102 29 996.40 987.18 0.462
0.363
2 296.21 996.40 987.08 0.0040 8 0.016 0.228 1.65 .45 0.762
104 2 998.13 985.91 0.473
0.245
19 300.00 998.13 985.81 0.0039 8 0.016 0.332 1.83 .54 0.760
106 19 997.92 984.63 0.472
0.140
55 300.00 997.92 984.53  0.0099 8 0.016 0.332 2.51 .42 1.204
108 55 990.10 981.57 0.748
0.416
HP-0303a

Willdan Page4 of 5

6/26/2009 10:01:39 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 996.88 No
0 993,99
0 992.89 No
0 986.85
0 986.75 No
0 381.26
0 981.18 No
0 975.50
0 997.60 No
0 984.93
0 984.83 No
0 979.85
0 979.79 No
o] 977.59
0 989.81 No
0 988.69
0 988.69 No
0 988.21
0 988.11 No
0 987.83
0 987.73 No
0 987.38
0 987.38 No
0 986.21
0 986.17 No
0 984.99
0 984.81 No
0 981.85

HYDRA™ Version 6.4.13.2



FAREN

Ar06s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfuli
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
30 291.35% 990.10 981.47 0.0142 8 .017 0.332 2.89 .39 1.444
110 30 985.67 977.33 0.897
R 0.566
3% 257.65 985.67 977.23  0.0079 8 .016 0.411 2.50 .51 1.076
112 35 984.54 975.20 0.668
0.257
6 301.00 984.54 975.10 0.0075 8 .016 0.540 2.68 .60 1.050
114 6 982.50 972.84 0.652
0.112
HP-0303a
Willdan Page§of 5

6/26/2009 10:01:39 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 981.73 No
0 977.59
0 977.57 No
0 975.54
0 975.50 No
0 973.24

HYDRA™ Version 6.4.13.2
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Area 07
Ar07 6/26/2009 10:19:52 AM
Existing Pipes - Sorted by Analysis Sequence .
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppn
Qexcess

1 265.00 983.38 976.11 0.0087 8 0.016 0.018 1.19 0.12 1.131 0 976.19 No
2 1 981.20 973.80 0.703 0 973.88

0.685
2 255.00 981.20 973.70 0.0229 8 0.016 0.018 - 1.62 0.09 1.832 0 973.76 No
4 2 977.97 967.87 1.138 0 967.93

1.120
HP-0303a HYDRA™ Version 6.4.13.2
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Area 08
Ar08
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" Design@ DesVael d/D Qfull
SEQ G I Up/Dn Up/Dn Qmax
Qexcess
330.00 1,004.03 995.89 0.0403 8 0.016 0.040 2.57 12 2.433
2 1 990.51 982.59 1.511
1.471
2 350.00 990.51 982.40 0.0550 8 0.016 0.040 3.00 12 2.841
4 2 974.50 963.16 1.764
1.725
HP-0303a

Willdan Page 1 of 1

6/26/2009 10:20:12 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 995.97 No
0 982.67
0 982.48 No
0 963.24

HYDRA™ Version 6.4.13.2
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Area 09
Ar0o9 6/26/2009 10:20:31 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Siope Diam 0" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppy
Qexcess
3 250.00 1,018.64 1,004.74 0.0114 8 0.013 0.000 0.20 0.00 1.294 0 1,004.74 No
2 3 1,009.75 1,001.89 0.804 0 1,001.89
0.804
4 291.70 1,009.75 1,001.78 0.0656 8 0.013 0.000 0.20 0.00 3.103 0 1,001.78 No
4 4 993.11 982.65 1.927 0 982.65
. 1.927
1 180.00 1,058.05 1,052.39 0.0536 8 0.016 0.064 2.96 0.12 2.804 0 1,052.47 No
6 7 1,049.00 1,042.75 1.742 0 1,042.83
1.677
1 318.00 1,049.00 1,042.52 0.0573 8 0.016 0.064 3.06 0.12 2.900 0 1,}042.60 No
8 3 1,031.00 1,024.31 1.801 0 1,024.39
1.737
5 197.00 1,031.00 1,023.56 0.1045 8 0.016 0.064 4.13 0.12 3.916 0 1,023.64 No
10 5 1,012.46 1,002.98 2.432 0 1,003.06
2.368
8 350.00 1,027.19 1,020.79 0.0508 8 0.013 0.000 0.20 0.00 2.732 0 1,020.79 No
12 8 1,012.46 1,003.00 1.697 0 1,003.00
1.697
2 278.00 1,012.46 1,002.57 0.0718 8 0.016 0.064 3.42 0.12 3.246 0 1,002.65 No
14 2 993.11 982.62 2.016 0 982.70
1.952
6 333.30 993.11 982.34 0.0565 8 0.016 0.064 3.04 0.12 2.881 0 982.42 No
16 6 974.25 963.50 1.789 0 963.58
1.725
HP-0303a HYDRA™ Version 6.4.13.2

Wilidan Page 1of 1



S

Area 10
Ar10 .
Existing Pipes - Sorted by Analysis Sequence
UserlD Length | Ground invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn ’ Qmax
Qexcess
1 89.52 976.52 967.43 0.0107 8 .017 0.096 1.92 0.24 1.255
2 1 975.65 966.47 0.779
0.683
2 113.67 975265 966.47 0.0097 8 .017 0.096 1.82 0.24 1.192
4 2 974.38 965.37 0.740
0.644
4 335.58 974.38 965.27  0.0099 8 .017 0.096 1.84 0.24 1.205
6 4 971.03 961.95 0.749
0.653
3 172.11 971.03 961.85 0.0593 8 .016 0.096 3.48 0.15 2.951
8 3 966.98 951.64 1.833
1.737
HP-0303a
Wilidan Page 1 of 1

6/26/2009 10:20:49 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 367.59 No
0 966.63
0 966.63 No
0 965.53
0 965.43 No
o] 962.11
0 961.95 No
0 951.74

HYDRA™ Version 6.4.13.2
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Area 11
Ar11 6/26/2009 10:21:07 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull NewDiam HGL Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppp
Qexcess

1 270.83 1,026.49 1,019.69 0.0807 8 0.013 0.000 0.20 0.00 3.442 0 1,019.69 No
2 1 1,004.96 997.84 2.137 0 997.84

2.137
4 276.08 1,004.96 997.26 0.0914 8 0.013 0.000 0.20 0.00 3.664 0 997.26 No
4 4 979.96 972.02 2.275 0 972.02

2.275 ¢
2 310.77 995.56 989.17 0.0552 8 0.013 0.000 0.20 0.00 2.846 0 989.17 No
6 2 979.96 972.02 1.768 0 972.02

1.768
6 297.05 979.96 971.71 0.0646 8 0.013 0.000 0.20 0.00 3.079 0 971.71 No
8 6 961.75 952,53 1.912 0 952,63

1.912
3 155.00 982.16 972.39  0.0456 8 0.013 0.000 0.20 0.00 2.588 0 972.39 No
10 3 974.87 965.32 1.607 0 965,32

1.607
7 350.00 991.68 983.11 0.0221 8 0.016 0.081 2.35 0.18 1.803 0 983.23 No
12 7 983.32 975.36 1.120 0 975.48

1.038
8 180.67 983.32 975.20 0.0547 8 0.016 0.083 3.34 0.15 2.834 0 975.30 No
14 8 974.87 965.32 1.760 0 965.42

1.677
5 233.84 974.87 965.08 0.0532 8 0.016 0.083 3.30 0.15 2.794 0 965.18 No
16 5 961.75 952.65 1.735 0 952.75

1.652
9 260.00 961.75 952.53  0.0627 8 0.016 0.083 3.58 0.15 3.033 0 952.63 No
18 9 940.00 936.24 1.884 0 936.34

1.800
HP-0303a HYDRA™ Version 6.4.13.2
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Area 12
Ar12 6/26/2009 10:21:28 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVe! d/D Qfult  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Parlbiam  ypmpp
Qexcess
5 211.18 1,026.01 1,018.31 0.0714 8 0.013 0.000 0.20 0.00 3.238 0 1,018.31 No
2 5 1,012.13 1,003.23 2.011 0 1,003.23
2.011
3 335.82 1,012.13 1,002.74 0.0939 8 0.013 0.000 0.20 0.00 3.713 0 1,002.74 No
4 3 981.63 971.20 2.306 0 971.20
2.306
9 242.36 1,012.92 1,004.69 0.0295 8 0.013 0.000 0.20 0.00 2.081 0 1,004.69 No-
6 9 1,005.76 997.54 1.293 0 997.54
1.283
10 250.14 1,005.76 997.38 0.0492 8 0.013 0.000 0.20 0.00 2.688 0 997.38 No
8 10 993.27 985.07 1.669 0 985.07
1.669
18 256.14 983,27 984.86 0.0536 8 0.013 0.000 0.20 0.00 2.804 0 984,86 No
10 18 981.63 971.14 1.742 0 971.14
1.742
11 220.57 1,027.50 1,020.80 0.0216 8 0.013 0.000 0.20 0.00 1.780 0 1,020.80 No
12 11 1,024.85 1,016.04 1.106 0 1,016.04
1.106
1 350.00 1,024.85 1,015.85 0.0735 8 0.013 0.000 0.20 0.00 3.286 0 1,015.85 No
14 1 1,000.00 990.11 2.041 0 990.17
2.041 :
17 282,27 944,19 935.03 0.0244 8 0.013 0.000 0.20 0.00 1.894 0 935.03 No
16 17 940.50 928.13 1.177 0 928.13
1.177
20 125.00 960.60 950.32 0.0099 8 0.013 0.000 0.20 0.00 1.207 0 950,32 No
18 20 956.00 949.08 0.750 0 949,08
0.750
21 285.17 1,038.37 1,032.16 0.0301 8 0.017 0.125 2.99 0.21 2.103 0 1,032.30 No
20 21 1,031.13 1,023.57 1.306 0 1,023.71
1.181
7 201.38 1,031.13 1,023.22 0.1136 8 0.016 0.125 4.82 0.15 4.083 0 1,023.32 No
22 7 1,007.38 1,000.35 2.536 0 1,000.45
" . 2.411
12 149.70 1,007.38 999.98 0.0654 8 0.016 0.125 4.05 0.18 3.099 0 1,000.10 No
24 12 1,000.00 990.19 1.924 0 990.31
1.800
HP-0303a HYDRA™ Version 6.4.13.2
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Ar12
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
2 235.00 1,000.00 988.95 0.0039 8 0.017 0.125 1.38 .33 0.758
26 2 996.00 989.03 0.471
0.346
6 327.03 996.00 988.81 0.0537 8 0.016 0.125 3.67 .18 2.809
28 6 981.63 971.24 1.744
1.620
4 243.86 981.63 970.94 0.0445 8 0.016 0.125 3.34 .18 2.555
30 4 968.07 960.10 1.587
1.462
14 254.98 968.07 3959.90 0.0547 8 0.016 0.125 3.70 .18 2.834
32 14 956.00 945.95 1.760
1.635
22 163.06 995.73 989.36  0.0363 8  0.013 0.000 0.20 .00 2.309
] 22 989.47 983.22 1.434
1.434
19 251.94 989.47 982.96 0.0921 8 0.013 0.000 0.20 .00 3.678
36 19 367.63 959.75 2.284
2.284
15 239.81 967.63 959.38 0.0897 8 0.013 0.000 0.20 .00 3.629
38 15 946.07 937.87 2.254
2.254
8 160.19 946.07 937.50 0.0581 8 0.013 0.000 0.20 .00 2.820
40 8 940.50 828.20 1.813
1.813
23 149.00 956.45 950.53 0.0040 8 0.013 0.000 0.20 .00 0.769
42 23 956.00 949.93 0.478
0.478
13 301.02 956.00 945.68 0.0584 8 0.016 0.125 3.82 .18 2.928
44 13 940.50 928.10 1.819
1.694
16 260.30 940.50 927.02 0.0281 8 0.017 0.125 2.89 .21 2.032
46 16 934.00 919.70 1.262
1.137
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn
0 990.17 No
0 989.25
0 988.93 No
0 971.36
] 971.06 No
0 960.22
0 960.02 No
0 946.07
] 989.36 No
0 983.22
0 982.96 No
0 959.75
0 959,38 No
] 937.87
0 937.50 No
0 928.20
] 950.53 No
0 949.93
0 945.80 No
0 928.22
0 927.16 No
0 919.84
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) Area 13
Ar13 6/26/2009 10:21:45 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground invert Slope Diam “n" DesignQ DesVel d/D .Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yumy
1 222.03 933.26 925.24  0.0393 8 0.013 0.000 0.20 0.00 2.401 0 925.24 No
2 1 932.00 916.52 1.491 0 916.56
1.491
6 318.00 938.00 930.89 0.0040 8 0.013 0.000 0.20 0.00 0.763 0 930.89 No
4 6 936.56 929.63 0.474 0 929.69
0.474
11 290.00 936.25 928.97 0.0039 8 0.013 0.000 0.20 0.00 0.760 0 928.97 No
11 934.60 927.83 0.472 0 927.89
. 0.472
14 350.00 937.65 929.30 0.0059 8 0.013 0.000 0.20 0.00 0.934 0 929.30 No
8 14 935,90 927.22 0.580 0 927.22
0.580
2 120.00 935.90 927.12  0.0406 8 0.013 0.000 0.20 0.00 2.441 0 927.12 No
10 2 934.64 922.25 1.516 0 922.25
1.516
16 289.24 942.85 933.58 0.0140 8 0.017 0.176 2.34 0.27 1.434 0 933.76 No
12 16 936.56 929.53 0.891 0 929.71
0.715
4 204.21 936.56 929.43  0.0039 8 0.017 0.176 1.52 0.39 0.758 0 929.69 No
14 4 935.30 928.63 0.471 0 928.89 :
0.295
7 202.99 935.30 928.53 0.0039 8 0.017 0.176 1.52 0.39 0.761 0 928.79 No
16 7 934.60 927.73 0.472 0 927.99
0.297
17 162.56 934.60 927.63 0.0039 8 0.017 0.176 1.51 0.39 0.754 0 927.89 No
18 17 936.18 927.00 0.469 0 927.26
0.293
8 330.00 936.18 926.90 0.0039 8 0.017 0.176 1.52 0.39 0.761 0 927.16 No
20 8 946.80 925.60 0.472 o 925.86
0.297
3 234.54 946.80 925.40 0.0039 8 0.017 0.176 1.52 0.39 0.759 0 925.66 No
22 3 940.30 924.48 0.471 0 924.74
0.296
15 234,54 940.30 924.38 0.0039 8 0.017 0.176 1.52 0.39 0.759 0 924,64 No
24 15 938.14 923.46 0.471 0 923.72
0.296
HP-0303a HYDRA™ Version 6.4.13.2
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Ar13 6/26/2009 10:21:45 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/iD Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
Qexcess
10 305.52 938.14 923.36 0.0040 8 0.017 0.176 . 1.53 0.39 0.763 0 923.62 No
26 10 934.64 922.15 0.474 0 922.41
0.298
13 159.59 934.64 922.05 0.0293 8 0.017 0.176 3.17 0.24 2.073 0 922,21 No
28 13 933.17 917.38 1.287 0 917.54
1.112
9 218.03 933.17 917.28 0.0039 8 0.017 0.176 1.52 0.39 0.761 0 917.54 No
30 9 932.00 916,42 0.473 0 916.68
0.297
g 135.44 932.00 916.32 0.0058 8 0.017 0.176 1.76 0.36 0.920 0 "916.56 No
32 5 929.28 915.54 0.571 0 915,78
0.395
12 301.93 929.28 915.44 0.0252 8 0.017 0.176 2.94 0.24 1.925 0 915.60 No
34 12 927.00 507.82 1.196 0 907.98
1.020
HP-0303a HYDRA™ Version 6.4.13.2
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Area 14

Ar14d 6/26/2009 10:22:05 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert  Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G ID Up/Dn Up/Dn Qmax  ParDiam  yppp
Qexcess

1 100.00 936.56 928.33  0.0790 8 0.016 0.090 4.02 0.15 3.406 0 928.43 No
2 1 933.20 920.43 2.115 0 920.57

2.025
2 192.00 929.20 921.09  0.0196 8  0.013 0.000 0.20 0.00 1.696 0 921.09 No
4 2 927.70 917.33 1.053 0 917.41

1.053
6 227.00 935.50 927.77  0.0315 8 0.013 0.000 0.20 0.00 2.149 0 927.77 No
6 6 933.20 920.63 1.335 0 920.63

1.335
4 176.05 933.20 920.43  0.0113 8  0.017 0.090 1.83 0.21 1.288 0 $20.57 No
8 4 925.60 918.44 0.800 0 918.58

0.710
3 106.86 925.60 917.84  0.0038 8§  0.017 0.090 1.22 0.27 0.751 0 918.02 No
10 3 927.70 917.43 0.466 0 917.61

0.376
7 127.83 927.70 917.23  0.0039 8  0.017 0.090 1.24 0.27 0.758 0 917.41 No
12 7 925.25 916.73 0.471 0 916.91

0.381
5 141.00 925.25 916.73  0.0834 8 0.016 0.090 4.13 0.15 3.499 0 916.83 No
14 5 921.25 904.97 2.173 0 905.07

2.083
HP-0303a HYDRA™ Version 6.4.13.2
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Area 15
Ar15
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground invert Slope Diam 0" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
3 188.14 944.66 936.69 0.0536 8 .016 0.037 2.49 0.09 2.806
2 3 934.00 926,60 1.743
1.705
4 154.72 934.00 926.38 0.0039 8 .016 0.037 0.99 0.18 0.755
q 4 936.50 925.78 0.469
0.431
1 262.66 936.50 925.88 0.0511 8 .016 0.037 2.43 0.09 2.738
6 1 919.80 912.47 1.700
1.663
2 123.82 919.80 912.47  0.0590 8 .016 0.037 2.61 0.09 2.942
8 2 921.20 905.17 1.827
1.790
HP-0303a
Willdan Page 1 of 1
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6/26/2009 10:22:57 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 936.75 No
0 926.66
0 926.50 No
0 8925.94
0 925.94 No
0 912.53
0 912.53 No
0 3905.23

HYDRA™ Version 6.4.13.2



Area 16
Ar16 6/26/2009 10:23:17 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Perdiam  yppn
1 38.00 923.71 911.93 0.0447 8 0.013 0.000 0.20 0.00 2.563 0 911.93 No
2 1 923.13 910.23 1.592 0 910.38
1.592
4 215.59 941.67 931.83  0.0046 8 0.013 0.000 0.20 0.00 0.821 0 931.83 No
4 4 939.43 930.84 0.510 0 930.84
0.510
5 320.00 945.96 938.00 0.0371 8 0.013 0.000 0.20 0.00 2.335 0 938.00 No
6 5 935.47 926.12 1.450 0 926.12
1.450
18 310.00 935.47 925.97  0.0277 8 0.013 0.000 0.20 0.00 2.015 0 925.97 No
8 18 930.25 917.40 1.251 0 917.40
1.251
11 213.08 932.38 922.33  0.0046 8 0.013 0.000 0.20 0.00 0.822 0 922.33 No
10 11 929.77 921.35 0.510 0 921.35
0.510
9 204.36 955,22 947.01  0.0200 8 0.017 0.227 2.97 0.30 1.714 0 947.21 No
11 9 951.38 942.92 1.065 0 943,12
0.838
13 253.03 951.38 942.77  0.0256 8 0.017 0.227 3.16 0.27 1.938 0 942.95 No
13 13 944,36 936.30 1.203 0 936.48
0.977 .
10 250.00 944,36 936.17 0.0437 8 0.017 0.227 3.87 0.24 2.532 0 936.33 No
15 10 938.06 925.25 1.573 0 925.41
1.346
19 332.52 938.06 925.06 0.0233 8 0.017 0.227 3.02 0.27 1.851 0 925.24 No
17 19 930.25 917.30 1.150 0 917.48
0.923
12 241.48 930.25 917.20 0.0290 8 0.017 0.227 3.37 0.27 2.063 0 917.38 No
9 12 923.13 910.20 1.281 0 910.38
1.054
3 100.00 923.13 910.08 0.0038 8 0.016 0.227 1.62 0.45 0.747 0 910.38 No
21 3 923.00 909.70 0.464 0 910.00
0.237
16 339.88 955,22 947.01 0.0229 8 0.013 0.000 0.20 0.00 1.834 0 947.01 No
22 16 948.03 939.22 1.139 0 939.22
‘ 1.139
HP-0303a HYDRA™ Version 6.4.13.2
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Ar16
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam "n" DesignQ  DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
14 315.65 948.03 939.12  0.0051 8 0.013 0.000 0.20 .00 0.868
24 14 946.32 937.50 0.539
0.539
8 . 189.17 946.32 937.30 0.0376 8 0.013 0.000 0.20 .00 2.351
26 8 939.43 930.18 1.460
1.460
15 260.00 939.43 930.64 0.0355 8 0.013 0.000 0.20 .00 2.282
28 15 929.77 921.42 1.417
1.417
6 265.00 929.77 921.28 0.0437 8 0.013 0.000 0.20 .00 2.533
30 6 923.00 909.70 1.573
1.573
7 344.56 923.00 909.43  0.0031 8 0.016 0.227 1.50 .48 0.669
32 7 924.00 908.38 0.415
0.189
17 99.72 924.00 908.18 0.0038 8 0.016 0.227 1.62 .45 0.748
34 17 925.00 907.80 0.465
0.238
20 148.36 925.00 907.60 0.0202 8 0.017 0.227 2.98 .30 1.723
36 20 921.00 904.60 1.070
0.843
2 344.56 921.00 904.48 0.0186 8 0.017 0.227 2.86 .30 1.653
38 2 308.00 898.07 1.026
0.800
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn
0 939,12 No
0 937.50
0 937,30 No
0 930.64
0 930. 64 No
0 921.42
0 921.28 No
0 909.75
0 909.75 No
0 908.70
0 908.48 No
0 908.10
0 907.80 No
0 904.80
0 904.68 No
0 898.27
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Area 17
Ar17s
Existing Pipes - Sorted by Analysis Sequernce
UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_Ib Up/Dn Up/Dn Qmax
Qexcess
1 122.88 1,058.36 1,051.22 0.0039 8 0.016 0.005 0.67 .09 0.757
2 1 1,060.00 1,050.74 0.470
0.465
3 141.49 1,038.4% 1,030.52 0.0563 8 0.016 0.017 2.00 .06 2.876
4 3 1,030.49 1,022.55 1.786
1.769
67 242.14 1,030.49 1,022.25 0.0651 8 0.016 0.017 2.15 .06 3.090
6 67 1,015.00 1,006.50 1.919
1.903
17 184.00 1,029.23 1,021.05 0.0736 8 0.016 0.012 2.28 .06 3.287
8 17 1,015.34 1,007.51 2,041
2.029
38 188.53 1,015.34 1,007.11 0.0979 8 0.016 0.012 2.63 .06 3.7%0
10 38 996.58 988.66 2.354
2.342
19 44,39 992.47 984.54 0.0629 8 0.015 0.002 1.42 .03 3.038
12 19 990.35 981.75 1.887
1.885
25 130.00 1,088.18 1,081.99 0.0395 8 0.016 0.008 1.67 .06 2.409
14 25 1,083.61 1,076.85 1.496
1.489
26 343.69 1,018.16 1,010.05 0.0316 8 0.016 0.032 2.27 12 2.155
16 26 1,009.05 999,18 1.338
1.306
27 240.48 1,093.85 1,086.30 0.0873 8 0.013 0.000 0.20 .00 3.581
18 27 1,076.58 1,065.30 2.224
2.224
28 233.87 1,076.58 1,065.01 0.0570 8 0.016 0.023 2.57 .09 2.893
20 28 1,061.10 1,051.68 1.797
1.774
49 169.76 1,061.10 1,051.40 0.0039 8 0.016 0.023 0.89 .15 0.756
22 49 1,060.00 1,050.74 0.469
0.446
93 319.94 1,060.00 1,050.51 0.0596 8 0.016 0.053 3.12 .12 2.959
24 93 1,040.15 1,031.43 1.838
1.785
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 1,051.28 No
0 1,050.80
0 1,030.56 No
0 1,022.59
0 1,022.29 No
0 1,006.64
0 1,021.09 No
0 1,007.55
0 1,007.15 No
0 988.70
0 984.56 No
0 981.77
0 1,082.03 No
0 1,076.89
0 1,010.13 No
o] 999.40
0 1,086.30 No
0 1,065.30
0 1,065.07 No
0 1,051.74
0 1,051.50 No
0 1,050.84
0 1,050.59 No
0 1,031.51

HYDRA™ Version 6.4.13.2



Ar17s 6/26/2009 10:23:49 AM
Existing Pipes - Sorted by Analysis Sequence
UserliD Length Ground Invert  Slope Diam "n" DesignQ DesVel diD Qfull  NewDiam HGL  Surchge
SEQ G_iD Up/Dn Up/Dn Qmax  ParDiam Up/Dn
Qexgess -

42 302.98 1,040.15 1,031.33 0.0612 8 0.016 0.053 3.16 0.12 2.997 0 1,031.41 No
6 42 1,020.76 1,012.79 1.862 0 1,012.87

1.809
12 350.00 1,020.76 1,012.59 0.0475 8 0.016 0.053 2.79 0.12 2.640 0 1,012.67 No
28 12 1,004.15 995.98 1.639 0 996.06

1.587
55 350.00 1,004.15 995.88 0.0079 8 0.016 0.053 1.41 0.18 1.078 0 996.00 No
30 55 1,001.28 993.11 0.670 0 993.23

0.617
137 251.29 1,001.28 993.01 0.0079 8 0.016 0.053 1.40 0.18 1.076 0 993.13 No
32 137 999.66 991.03 0.668 0 991.29

0.615
36 228.62 1,093.97 1,086.30 0.0531 8 0.016 0.058 2.94 0.12 2.791 0 1,086.38 No
34 36 1,082.55 1,074.17 1.733 0 1,074.25

1.676
15 250.08 1,082.55 1,073.90 0.0846 8 0.016 0.058 3.72 0.12 3.525 0 1,073.98 No
36 75 1,063.65 1,052.74 2.189 0 1,052.82

2.131
78 187.27 1,063.65 1,052.55 0.0079 8 0.016 0.058 1.40 0.18 1.074 0 1,052.67 No
38 78 1,059.22 1,051.08 0.667 0 1,051.20

0.609
35 186.74 1,059.22 1,050.80 0.0529 8 0.016 0.058 2.94 0.12 2.786 0 1,050.88 No
40 35 1,051.93 1,040.93 1.730 0 1,041.01

1.672
22 187.40 1,051.93 1,040.76 0.0313 8 0.016 0.058 2.53 0.15 2.145 0 1,040.86 No
42 22 1,042.96 1,034.89 1.332 0 1,035.14

1.274
44 318.00 1,004.95 998.83  0.0040 8 0.016 0.018 0.80 0.12 0.763 0 998.91 No
44 44 1,005.02 997.57 0.474 0 997.65

0.456
10 350.00 1,005.02 997.47 0.0040 8 0.016 0.018 0.81 0.12 0.764 0 997.55 Yes
46 10 1,003.39 996.08 0.474 0 996.95

0.456
46 166.00 946.69 938.56 0.0293 8 0.016 0.031 2.19 0.12 2.073 0 938.64 No
48 46 941.65 933.70 1.288 0 933.78

1.257
115 300.00 941.65 933.56 0.0395 8 0.016 0.031 2.13 0.09 2.407 0 933.62 No
50 115 929.65 921.72 1.495 0 921.78

1.464
70 321.00 929.65 921.57  0.0327 8 0.016 0.031 2.31 0.12 2.190 0 921.65 No
52 70 919.72 911.08 1.360 0 911.16

1.330
HP-0303a HYDRA™ Version 6.4.13.2
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Ar17s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
7 150.00 918.72 910.85 0.0039 8 0.016 0.031 0.98 .18 0.753
54 7 917.60 910.27 0.468
0.437
50 212.50 1,004.23 996.64 0.0625 8 0.016 0.025 2.69 .09 3.029
56 50 991.90 983.36 1.881
1.856
4 111.32 991.90 983.14 0.0308 8 0.016 0.025 1.89 .09 2.127
58 4 987.88 979.71 1.321
1.296
141 134.18 987.88 979.61 0.0040 8 0.016 0.025 0.90 .15 0.762
60 141 988.83 979.08 0.473
0.448
8 350.00 988.83 978.98 0.0039 8 0.016 0.025 0.90 .15 0.761
62 8 986.03 977.60 0.473
’ 0.448
2 270.00 986.03 977.49 0.0483 8 0.016 0.026 2.38 .09 2.689
64 2 374.32 964.19 1.670
1.644
51 249.57 1,011.97 1,004.19 0.0197 8 0.016 0.009 1.18 .06 1.700
66 51 1,009.05 999.28 1.056
1.047
18 196.76 1,009.05 9389.28 0.0128 8 0.016 0.053 1.79 .18 1.369
68 18 1,006.25 996.77 0.850
0.797
13 214.39 1,006.2% 996.57 0.0039 8 0.017 0.053 1.08 .21 0.758
70 13 1,007.38 995.73 0.471
0.418
53 210.00 1,007.38 995,63 0.0039 8 0.017 0.053 1.08 .21 0.757
12 53 1,008.15 994.81 0.470
0.417
60 143.73 1,065.00 1,055.29 0.1133 8 0.016 0.060 4.30 .12 4.079
74 60 1,047.15 1,039.00 2,533
2.473
31 208.20 1,047.15 1,038.74 0.0686 8 0.016 0.060 3.35 .12 3.174
76 31 1,033.63 1,024.45 1.972
1.911
122 232.00 1,033.63 1,024.21 0.0522 8 0.016 0.060 2.92 .12 2.769
78 122 1,020.40 1,012.09 1.720
’ 1.660
130 325.00 1,020.40 1,011.85 0.0679 8 0.016 0.060 3.33 .12 3.158
80 130 1,005.30 989.77 1.961
1.901
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 910.97 No
0 $10.39
0 996.70 No
0 983.42
0 983.20 No
0 979.77
0 979.71 No
0 979.18
0 979.08 No
0 977.70
0 977.55 No
0 964,25
0 1,004.23 No
0 999,40
0 999.40 No
0 996.89
0 996.71 No
0 995,87
¢] 995.77 No
0 994.95
0 1,055.37 No
0 1,039.08
0 1,038.82 No
0 1,024.53
0 1,024.29 No
0 1,012.17
0 1,011.83 No
0 989.85
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Ar17s 6/26/2009 10:23:49 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam n" Design@ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Pabiam  yppy
Qexcess

63 326.39 1,005.30 989.62 0.0040 8 .017 0.060 1.16 .24 0.762 0 989.78 No
82 63 997.12 988.33 0.473 0 988.49

0.413
131 179.61 997.12 988.23  0.0039 8 .017 0.060 1.16 .24 0.756 0 988.39 No
84 131 997.50 987.53 0.470 0 987.69

0.409
21 338.35 997.50 987.33  0.0055 8 017 0.060 1.28 .21 0.901 0 987.47 No
86 21 993.24 985,46 0.559 0 985.60

0.499
61 340.13 1,095.82 1,086.81 0.0039 8 .017 0.069 1.16 .24 0.761 0 1,086.97 No
88 61 1,098.64 1,085.47 0.472 0 1,085.63

0.404
103 180.18 1,098.64 1,085.26 0.0989 8 .016 0.069 4.02 .12 3.811 0 1,085.34 No
90 103 1,079.48 1,067.44 2.367 0 1,067.52

2.298
110 350.00 1,079.48 1,057.33 0.0565 8 .016 0.069 3.04 .12 2.881 0 1,057.41 No
92 110 1,046.64 1,037.55 1.789 0 1,037.81

1.720
34 274.51 1,046.64 1,037.73  0.0552 8 .016 0.069 3.00 .12 2.847 0 1,037.81 No
94 34 1,030.29 1,022.58 1.768 0 1,022.66

1.699
72 212.21  1,030.29 1,022.34 0.0648 8 .016 0.069 3.25 .12 3.083 0 1,022.42 No
96 2 1,018.42 1,008.60 1.915 0 1,008.68

1.846
15 350.00 1,018.42 1,008.37 0.0494 8 016 0.069 3.18 .15 2.694 0 1,008.47 No
98 15 1,004.50 991.07 1.673 0 991.17

1.604
64 126.91  1,022.92 1,014.90 0.0229 8 .013 0.000 0.20 .00 1.832 0 1,014.90 No
100 64 1,022.16 1,012.00 1.138 0 1,012.00

1.138
48 305.78 1,022.16 ~1,011.90 0.0280 8 .016 0.022 1.80 .09 2.029 0 1,011.96 No
102 48 1,011.41 1,003.33 1.260 0 1,003.39

1.238
82 242.06 1,011.41 1,003.17 0.0496 8 .016 0.022 2.39 .09 2.698 0 1,003.23 No
104 82 1,004.50 991.17 1.676 0 991.23

1.654
a7 262.96 1,004.50 990.96 0.0040 8 .017 0.091 1.24 .27 0.762 0 991.14 No
106 47 999,29 989.92 0.473 0 990.10

0.383
129 183.09 999,29 989.82 0.0234 8 .017 0.106 2.63 .21 1.855 0 989.96 No
108 129 993.24 985.53 1.152 0 985.67

1.046
HP-0303a HYDRA™ Version 6.4.13.2
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Ar17s 6/26/2009 10:23:49 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam " DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn . Qmax  Pabiam  ypppn
- : Qexcess
57 272.71 993,24 985.36 0.0150 8 0.017 0.166 2.42 0.27 1.484 0 985.54 No
110 57 988.94 981.27 0.922 0 981.45

0.755
135 250.00 988.94 981.17 0.0039 8 0.016 0.215 1.58 0.42 0.759 0 981.45 No
112 135 990.00 980.19 0.471 0 980.47

0.256
81 240.26 990.00 980.09  0.0040 8 0.016 0.215 1.59 0.42 0.762 0 980.37 No
114 81 993.13 979.14 0.473 0 979.42

0.258
52 142.99 993.13 979.04 0.0039 8 0.016 0.215 1.58 0.42 0.758 0 979.32 No
116 52 991.99 978.48 0.471 0 978.76

0.256
33 180.26 991.99 978.28 0.0039 8 0.016 0.215 1.59 0.42 0.760 0 978.56 No
118 33 985.00 977.57 0.472 0 977.85

0.257
30 37.08 985.00 973.93 0.1319 8 0.016 0.215 5.74 0.18 4,400 0 974.05 No
120 30 985.00 969.04 2.733 0 969.16

2.518
69 136.37 985.00 968.34  0.0310 8 0.017 0.215 3.48 0.27 2.132 0 968.52 No
122 69 971.72 964.12 1.324 0 964.30

1.109
71 244,27 971.72 964.02 0.0246 8 0.017 0.215 3.10 0.27 1.901 0 964.20 No
124 71 965.62 958.01 1.180 0 958.19

0.966
11 300.00 965.62 957.88 0.0375 8 0.017 0.215 3.59 0.24 2.346 0 958.04 No
126 11 954.2Q 946.63 1.457 0 946.79

1.242
86 250.00 954.20 946.48 0.0586 8 0.017 0.215 4.17 0.21 2.934 0 946.62 Yes
128 86 946.04 931.82 1.822 0 932.85

1.607
66 172,02 1,017.39 1,008.93 0.0137 8 0.016 0.004 0.98 0.06 1.416 0 1,008.97 No
130 66 1,015.Q0 1,006.58 0.880 0 1,006.64

, 0.876

127 195.64 1,015.00 1,006.58 0.0265 8 0.016 0.021 1.75 0.09 1.972 0 1,006.64 No
132 127 1,010.46 1,001.40 1.225 0 1,001.46

1.204
114 218.78 1,010.46 1,001.30 0.0126 8 0.016 0.036 1.60 0.15 1.359 0 1,001.40 No
134 114 1,008.16 988.55 0.844 0 998.65

0.808
68 194.7% 1,008.16 998.45  0.0039 8 0.016 0.036 0.99 0.18 0.757 0 998.57 No
136 68 1,010.00 997.69 0.470 0 997.81

0.434
HP-0303a HYDRA™ Version 6.4.13.2
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Ar17s
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
~ . Qexcess
104 27.64 1,010.00 997.38 0.0854 8 0.016 0.036 3.14 .09 3.541
138 104 1,008.15 995.02 2.199
2.163
89 204.74 1,008.15 994.71 0.0047 8 0.017 0.089 1.35 .27 0.830
140 89 1,006.42 993.75 0.515
0.4286
111 180.00 1,006.42 993.65 0.0043 8 0.017 0.093 1.29 .27 0.783
142 111 ) 1,008.00 992.88 0.492
i 0.399
80 125.00 982.26 974.28 0.0202 8 0.016 0.005 1.20 .06 1.720
144 80 981.11 971.76 1.069
1.064
83 150.00 999.80 991.71 0.0436 8 0.016 0.013 1.76 .06 2.530
146 83 993.45 985.17 1.571
1.559
88 100.00 993.45 985.03 0.0326 8 0.016 0.013 1.52 .06 2.188
148 88 990.35 981.77 1.359
1.346
94 265.11 990.35 981.48 0.0709 8 0.016 0.025 2.86 .09 3.227
150 94 971.27 962.68 2.004
1.979
98 256.56 971.27 962 .44 0.0453 8 0.01s6 0.025 2.29 .09 2.579
152 98 959,25 850.82 1.602
1.577
90 249,45 1,056.83 1,048.86 0.0693 8 0.013 0.000 0.20 .00 3.189
154 90 1,040.15 1,031.58 1.981
1.981
29 294.79 1,040.15 1,031.33 0.0612 8 0.016 0.023 2.66 .09 2.997
156 29 1,021.08 1,013.30 1.861
1.838
58 350.00 1,021.08 1,013.20 0.0494 8 0.016 0.023 2.39 .09 2.69%4
158 58 1,003.39 995.90 1.673
1.650
126 350.00 1,003.39 995.78 0.0079 8 0.016 0.023 1.14 12 1.078
160 126 1,000.92 983.01 . 0.670
0.646
54 349.76 1,000.92 982.91 0.0034 8 0.01l6 0.023 0.83 .15 0.704
162 54 999.29 9381.73 0.437
0.414
14 48.00 999.29 991.53 0.0083 8 0.016 0.024 1.17 .12 1.106
164 14 999.66 991.13 0.687
0.663
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn
0 997.44 No
0 995,08
0 994.89 No
0 993.93
0 993.83 No
0 993.08
0 974.32 No
0 971.88
0 991.75 No
0 985.21
0 985.07 No
0 981.81
0 981.54 No
0 962.74
0 962.50 No
0 950.88
0 1,048.86 No
0 1,031.58
0 1,031.39 No
0 1,013.36
0 1,013.26 No
0 995.96
0 995.86 No
0 993.09
0 993.01 No
0 991.83
0 991.61 No
0 991.29

HYDRA™ Version 6.4.13.2
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Ar17s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam n" DesignQ DesVel d/iD Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
99 130.00 1,058.00 1,061.93 0.0979 8 0.015 0.005 1.77 .03 3.790
166 99 1,055.13 1,049.21 . 2.354
2.349
101 87.99 1,096.84 1,090.93 0.0471 8 0.016 0.008 1.83 .06 2.628
168 101 1,092.73 1,086.79 1.632
1.624
121 86.77 1,092.73 1,086.47 0.1114 8 0.016 0.008 2.81 .06 4.045
170 121 1,083.61 1,076.80 2.512
2.504
106 179.20 1,083.61 1,076.85 0.158% 8 0.016 0.020 3.36 .06 4,830
172 106 1,055.13 1,048.38 2.999
2.980
85 155.38 1,055.13 1,048.77 0.1462 8 0.016 0.119 5.46 .15 4.632
174 85 1,032.24 1,026.06 2.877
2.758
20 97.66 1,032.24 1,025.48 0.1351 8 0.016 0.119 5.25 .15 4.453
176 20 1,017.78 1,012.29 2.766
2.646
37 73.07 1,017.78 1,011.75 0.1244 8 0.016 0.119 5.04 .15 4.274
178 37 1,010.28 1,002.66 2.654
2.535
105 126.93 1,010.28 1,002.66 0.0351 8 0.016 0.119 2.96 .18 2.269
180 105 1,005.51 998,21 1.409
1.2%0
24 349,00 1,005.51 998.08 0.0562 8 0.016 0.119 3.75 .18 2.871
182 24 985.57 978.48 1.783
1.664
84 340.00 985.57 978.19 0.0492 8 0.016 0.119 3.51 .18 2.689
184 84 968.50 961.45 1.670
1.550
41 270.00 968.50 961.25 0.0834 8 0.016 0.119 4.13 .15 3.499
186 41 949.19 938.73 2.173
2.054
108 285.00 1,008.86 1,001.01 0.0197 8 0.016 0.015 1.51 .09 1.702
188 108 1,004.13 995,39 1.057
1.042
107 275.00 1,004.13 995.29  0.0240 8 0.016 0.015 1.67 .09 1.879
190 107 996.58 988.68 1.167
1.152
138 211.47 996.58 988.28  0.0887 8 0.016 0.030 3.20 .09 3.609
192 138 982.28 969.52 2.241
2.211
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn
0 1,061.95 No
0 1,049.23
0 1,090.97 No
0 1,086.83
0 1,086.51 No
0 1,076.89
0 1,076.89 No
0 1,048.87
0 1,048.87 No
0 1,026.16
0 1,025.58 )
0 1,012.39
0 1,011.85 No
0 1,002.78
0 1,002.78 No
0 998.33
0 998.20 No
0 978.60
0 978.31 No
0 961.57
0 961.35 No
0 938.83
0 -1,001.07 No
0 995.45
0 995.35 No
0 988.74
0 988.34 No
0 969.61
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Ar17s 6/26/2009 10:23:49 AM
Existing Pipes - Sorted by Analysis Sequence

UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam  yppn
- Qexcess
109 343.82 1,029.73 1,019.62 0.0261 8 0.016 0.017 1.74 0.09 1.957 0 1,019.68 No
194 109 1,019.75 1,010.65 1.216 0 1,010,71

1.199
45 302.22 1,018.75 1,010.23 0.0797 8 0.016 0.017 2.38 0.06 3.420 [¢] 1,010.27 No
196 45 995,20 986.15 2.124 0 986.19

2.108
119 93.59 1,051.19 1,037.14 0.0041 8 0.016 0.011 0.68 0.09 0.772 0 1,037.20 No
198 118 1,046.77 1,036.76 0.480 0 1,036.82

0.469
100 132.00 1,046.77 1,036.56 0.0117 8 0.016 0.011 1.16 0.09 1.309 0 1,036.62 No
200 100 1,042.96 1,035.02 ’ 0.813 0 1,035.14

0.802
9 228.08 1,042.96 1,035.02 0.0326 8 0.016 0.101 2.86 0.18 2.187 0 1,035.14 No
202 9 1,035.32 1,027.59 1.358 0 1,027.71

1.257
39 230.00 1,035.32 1,027.37 0.0786 8 0.016 0.101 4.01 0.15 3.397 0 1,027.47 No
204 39 1,018.87 1,009.28 2.110 0 1,009.39

2.009
97 327.53 1,018.87 1,009.05 0.0415 8 0.016 0.101 3.22 0.18 2.468 0 1,009.17 No
206 97 1,008.58 995.46 1.533 0 995,58

1.432
113 326.99 1,008.58 995.36 0.0040 8 0.017 0.101 1.32 0.30 0.761 0 995.56 No
208 113 1,003.36 994.07 0.473 0 994.27

0.372
125 175.37 1,003.36 993.97 0.0039 8 0.017 0.101 1.32 0.30 0.760 0 994.17 No
210 125 1,005.25 993.28 0.472 0 993.48

0.371
112 29.00 1,005.25 993.08 0.0069 8 0.017 0.101 1.64 0.27 1.006 0 993.26 No
212 112 1,008.00 992.88 0.625 0 993.08

0.524
120 252.00 1,002.77 995.24 0.0038 8 0.016 0.014 0.80 0.12 0.760 0 995.32 No
214 120 1,002.02 994,25 0.472 0 994,33

0.458
124 155.00 964.88 956.62 0.0367 8 0.016 0.012 1.61 0.06 2.322 0 956.66 No
216 124 959.25 950.93 1.442 0 950.97

1.430
74 253.36 959,25 950.63 0.0476 8 0.016 0.042 2.79 0.12 2.645 0 950.71 No
218 74 949,19 938.56 1.643 0 938.64

1.600
32 208.51 949,19 938.36 0.0314 8 0.017 0.166 3.28 0.24 2.146 0 938.52 Yes
220 32 946.04 931.82 1.333 0 932.85

1.167
HP-0303a HYDRA™ Version 6.4.13.2
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Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground invert Siope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn amax
Qexcess
133 343.27 1,001.06 992.40 0.0186 8 0.016 0.008 1.15 .06 1.651
222 133 995.20 986.03 1.025
1.017
43 106.18 995.20 985.89 0.048% 8 0.016 0.025 2.38 .09 2.679
224 43 989.75% 980.70 1.664
1.639
118 285.87 989.75 980.53 0.0301 8 0.016 0.034 2.22 .12 2.102
226 118 981.11 971.93 1.305
1.272
5 144.68 981.11 971.76 0.0062 8 0.016 0.039 1.25 .18 0.956
228 5 979.56 970.86 0.594
0.555
40 223.64 979.56 970.76 0.0055 8 0.016 0.046 1.17 .18 0.899
230 40 982.28 969.53 0.558
0.512
23 205.56 982.28 969.49 0.0258 8 0.016 0.07¢9 2.54 .18 1.946
232 23 974.32 964.19 1.208
1.130
65 200.98 974.32 963.84 0.0710 8 0.01l6 0.111 3.81 .15 3.228
234 65 957.01 949.58 2.005
1.893
717 90.00 957.01 949.14 0.0913 8 0.0le 0.111 4.32 .15 3.662
236 77 950.65 940.92 2.274
- 2.163
134 130.00 1,043.82 1,036.37 0.0426 8 0.016 0.016 2.22 .09 2.501
238 134 1,038.01 1,030.83 1.554
1.537
123 329.58 1,038.01 1,030.53 0.1027 8 0.016 0.016 2.70 .06 3.884
240 123 1,005.93 996.67 2.412
2.396
91 95,42 1,005.93 996.45 0.0039 8 0.016 0.016 0.80 .12 0.755
242 91 1,003.38 996.08 0.469
0.452
73 392.49 1,003.39 996.83 0.0065 8 0.016 0.041 1.27 .18 0.975
244 73 1,002.02 994.29 0.605
0.565
132 170.82 1,002.02 994,05 0.0063 8 0.017 0.055 1.36 21 0.959
246 132 1,008.00 9392.98 0.596
0.541
6 224.87 1,008.00 992,78 0.0039 8 0.016 0.249 1.64 .45 0.758
248 6 1,002.00 991,90 0.471
0.222
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 982.44 No
0 986.07
o] 985.95 No
o] 980.76
0 980.61 No
0 972.01
0 971.88 No
0 970.98
0 970.88 No
0 969.65
0 969.61 No
0 964.31
0 963.94 No
0 949.68
0 949,24 No
0 941.14
0 1,036.43 No
0 1,030.89
0 1,030.57 No
0 996.95
0 996.95 Yes
0 996.95
0 996.95 No
0 994.41
0 994.19 No
0 993.12
0 993.08 No
0 992.20

HYDRA™ Version 6.4.13.2



Ar17s 6/26/2009 10:23:49 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax Padiam  yppn
Qexcess
87 171.77 1,002.00 991.80 0.0039 8 0.016 0.254 1.70 0.48 0.757 0 992.12 No
250 87 999.66 991.13 0.470 0 991.45
0.216
92 254.16 999.66 990.93 0.0055 8 0.016 0.382 2.16 0.54 0.899 0 991.29 No
252 92 997.35 989.53 0.559 0 989.89
i 0.177
102 197.85 997.35 989.31 0.0071 8 0.016 0.382 2.37 0.51 1.019 0 989.65 No
254 102 995,51 987.91 0.633 0 988.25
0.251
95 266.04 995 .51 987.81 0.0042 8 0.016 0.3‘82 1.94 0.57 0.783 0 988.19 No
256 95 997.00 986.70 0.486 0 987.08
0.104
62 170.37 997.00 986.66 0.0164 8 0.017 0.382 3.11 0.38 1.553 0 986.92 No
258 62 999.10 983.86 0.965 0 984.12
0.583
117 124,99 999.10 983.26 0.1156 8 0.017 0.382 6.30 0.24 4.120 0 983.42 Yes
260 117 976.90 968.81 2.559 0 969.53
2.177
140 121.50 976.90 969.29 0.0282 8 0.017 0.382 3.80 0.36 2.033 0 969.53 No
262 140 973.52 965.87 1.263 g 966.11
0.881
116 341.50 973.52 965.87 0.0326 8 0.017 0.382 4.00 0.33 2.188 0 966.09 No
264 116 962.25 954,73 1.359 0 954.95
0.978
59 340.00 962.25 954.60 0.0393 8 0.017 0.382 4,39 0.33 2.402 0 954.82 No
266 59 950.65 941.24 1.492 0 941.46
1.110
138 135.42 950.65 940.92 0.0594 8 0.017 0.493 5.39 0.33 2.952 0 941.14 No
268 139 945.65 932.88 1.834 0 933.23
1.341
76 224.40 945.65 932.76 0.0042 8 0.015 0.498 2.09 0.66 0.784 10 933.23 Yes
270 76 946,04 931.82 0.487 4 932.85%5
-0.011
56 218.19 946.04 931.62 0.0039 8 0.013 0.913 2.61 1.00 0.761 12 932,85 Yes
272 56 943.50 930.76 0,472 8 931.61
~0.440
96 158.96 943.50 930.66 0.0039 8 0.013 0.913 2.61 1.00 0.757 12 931.61 Yes
274 96 939.74 930.04 0.470 8 930.71
-0.443
136 341.34 939.74 929.84 0.0261 8 0.016 0.913 4.85 0.57 1.958 0 930.22 No
276 136 928.80 920.93 1.216 0 921,31
0.303
HP-0303a HYDRA™ Version 6.4.13.2
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Ar17s

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull

SEQ G_ID Up/Dn Up/Dn Qmax

Qexcess

16 346.00 928.80 520.83 0.0273 8 016 0.913 4.81 0.54 2.001

278 16 919.45 911.39 1.243
0.330

79 232.93 919.45 911.19 0.0040 8 .013 0.913 2.61 1.00 0.762

280 79 917.60 910.27 0.473
-0.440

128 307.61 917.60 910.00 0.0657 10 .017 0.99% 6.65 0.34 5.633

282 128 918.00 889.78 3.498
2.499

HP-0303a
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NewDiam HGL Surchge
ParDiam Up/bn
0 1.19 Yes
0 912.26
12 812.26 Yes
8 910.94
0 910.28 No
0 890.06
HYDRA™ Version 6.4.13.2



Area 18
Ar18
Existing Pipes - Sorted by Analysis Sequence
UserliD Length Ground Invert Slope Diam “n" DesignQ DesVel d/b Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
1 161.00 982.69 972.80 0.0729 8 0.013 0.000 0.20 0.00 3.272
2 1 969.15 961.06 2.032
2.032
11 350.00 969.15 960.70 0.0880 8 0.013 0.000 0.20 0.00 3.595
4 11 934.11 8929.89 2.233
2.233
6 130.00 934.11 929.60 0.0826 8 0.013 0.000 0.20 0.00 3.483
6 6 924.54 913.90 2.163
2.163
4 254.04 970.56 960.78 0.0370 8 0.013 0.000 0.20 0.00 2.331
8 4 960.57 951.38 1.448
1.448
9 193.00 974.33 966.07 0.0153 8 0.016 0.062 1.96 0.18 1.498
10 9 971.75 963.12 0.930
0.868
5 240.00 971.75 962.99 0.0475 8 0.016 0.062 2.79 0.12 2.642
12 5 960.57 951.58 1.641
1.579
8 194.36 960.57 950.99 0.0934 8 0.016 0.062 3.91 0.12 3.704
14 8 942.28 932.83 2.300
2.238
3 194.70 942 .28 932.44 0.0726 8 0.016 0.062 3.45 0.12 3.265
16 3 924.54 918.30 2.028
1.966
7 315.30 924.5%4 918.60 0.0581 8 0.016 0.062 3.08 0.12 2.821
i8 7 908.19 500.28 1.814
1.752
10 182.55 908.19 900.09 0.0204 8 0.01e 0.062 2.04 0.15 1.730
20 10 900.29 896.37 1.074
1.012
2 153.02 900.29 896.21 0.0667 8 0.016 0.062 3.30 c.12 3.130
22 2 899.20 886.00 1.944
. 1.882
HP-0303a

Willdan Page 1 of 1

6/26/2009 10:24:16 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 972.80 No
0 961.06
0 960.70 No
0 929.89
0 929.60 No
0 918.68
0 960.78 No
0 951.38
0 966.19 No
0 963.24
0 963.07 No
0 951.66
0 951.07 No
0 932.91
0 932.52 No
0 918.68
0 918.68 No
0 900.36
] 900.19 No
0 896.47
0 896.29 No
0 886.08

HYDRA™ Version 6.4.13.2



Area 19

Ar19
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G ID UpiDn Up/Dn Qmax
Qexcess
1 152.00 972.53 964.33 0.0828 8 0.013 0.000 0.20 .00 3.486
2 1 968.00 951.75 2.165
2.165
3 83.32 922.80 314.77 0.0118 8 0.013 0.000 0.20 .00 1.314
4 3 922.24 913.79 0.816
0.816
18 74.20 922.24 913.68 0.0324 8 0.013 0.000 0.20 .00 2.17%
6 18 920.20 911.28 1.353
1.353
15 85,00 920.20 911.12 0.0473 8 0.013 0.000 0.20 .00 2.635
8 15 917.67 907.10 1.637
1.637
6 129.00 957.10 944.18 0.0047 8 0.013 0.000 0.20 .00 0.833
10 6 958.02 943.57 0.518
0.518
8 170.00 963.73 952.16 0.0503 8 0.013 0.000 0.20 .00 2,717
12 8 958.02 943.61 1.688
1.688
10 156.00 960.64 952,30 0.0043 8 0.013 0.000 0.20 .00 0.794
14 10 968.00 951.63 0.493
0.493
2y 301.14 968.00 951.53 0.0203 8 0.013 0.000 0.20 .00 1.726
16 25 958.02 945.42 1.072
1.072
32 95.00 958,02 945.32  0.0165 8 0.013 0.000 0.20 .00 1.558
18 32 957.50 943,75 0.967
0.967
30 155.75 957.50 942.80 0.0039 8 0.013 0.000 0.20 .00 0.758
20 30 952.38 942.19 0.471
0.471
13 350.00 949,09 941.07 0.0839 8 0.013 0.000 0.20 .00 3.510
22 13 921.06 911.70 2.180
2.180
11 64.10 921.06 911.01 0.1665 8 0.013 0.000 0.20 .00 4.944
24 11 908.61 900.34 3.070
3.070
HP-0303a

Wilidan Page 1 of 3
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6/26/2009 10:24:35 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 964.33 No
0 951.75
0 914.77 No
0 913.79
0 913.68 No
0 911.28
0 911.12 No
0 907.10
o] 945.32 No
0 945.32
0 952.16 No
0 945.32
0 952.30 No
0 951.63
0 951.53 No
0 945.42
0 945,32 No
0 943.75
0 942.80 No
0 942.19
0 941.07 No
0 911.70
0 011.01 No
0 900.50

HYDRA™ Version 6.4.13.2
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Ar19
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam *n" Design@ DesVel d/D Qfull
SEQ G ID Up/Dn Up/Dn Qmax
. Qexcess
16 234.00 903.23 895.04 0.0167 8 0.013 0.000 0.20 .00 1.566
26 16 901.13 881,13 0.973
0.973
22 308.00 935.90 927.99 0.025:3' 8 0.013 0.000 0.20 .00 1.926
28 22 ©28.23 920.21 1.196
1.196
27 273.98 1,001.25 992.56 0.0383 8 0.017 0.267 3.87 .27 2.370
3 27 991.24 982.08 _ R 1.472
1.205
35 257.07 991.24 981.92 0.0390 8 0.017 0.267 3.90 .27 2.392
32 35 974 .87 971.90 1.486
1.219
2 109.20 974.87 8970.30 0.0377 8 0.017 0.267 3.84 .21 2.354
34 2 974.50 966.18 1.4862
1.195
23 165.00 974.50 965.96 0.0230 8 0.017 0.267 3.18 .30 1.839
36 23 970.83 962.16 1.142
0.875
4 31.62 970.83 961.16 0.4943 8 0.016 0.267 10.05 .15 8.519
38 4 953.85 945.53 5.291
5.024
19 300.00 953.85 945.06 0.0185 8 0.017 0.267 3.01 .33 1.647
40 19 947.50 939.52 1.023
0.755
5 235.00 947.50 93%8.42 0.0205 8 0.017 0.267 3.17 .33 1.734
42 5 942.45 934.61 1.077
0.809
31 280.09 942.45 934.51 0.0304 8 0.017 0.267 3.65 .30 2.111
44 31 939.90 926.01 1.311
1.044
7 315.00 939.90 925.81 0.0178 8 0.017 0.267 2.95 .33 1.616
46 7 928.23 820.21 1.003
0.736
29 326.61 928.23 919.84 0.0597 8 0.017 0.267 4.52 .24 2.961
48 29 908.61 900.34 1.839
1.572
20 21.30 908.61 900.34 0.0606 8 0.017 0.267 4.56 .24 2.982
50 20 907.29 899.05 1.852
1.585
17 196.80 907.29 898.79 0.0670 8 0.017 0.267 4.79 .24 3.137
y 17 8596.21 885.60 1.948
1.681
HP-0303a

Willdan Page2of 3

6/26/2009 10:24:35 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 895.04 No
0 891.13
0 927.99 No
0 920.21
0 992.74 No
o] 982.26
0 982.10 No
0 972.08
0 970.48 No
o] 966.36
0 966.16 No
o] 962.36
0 961.26 No
0 945.63
0 945,28 No
0 939.74
0 "939.64 No
0 934.83
Q 934.71 No
o] 926.21
0 926.03 No
0 920.43
0 920.00 No
0 900.50
0 900.50 No
0 898,21
0 898.95 No
0 885.76

HYDRA™ Version 6.4.13.2
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Ar19
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
QQxcess
28 145.00 957.49 949.40 0.0497 8 013 0.000 0.20 00 2.702
4 28 952.38 942.19 1.678
1.678
33 229.45 952.38 941.76 0.1120 8 .013 0.000 0.20 .00 4.055
56 33 924.20 916.06 2.518
2.519
36 131.04 927.74 919.67 0.0276 8 .013 0.000 0.20 .00 2.011
58 36 924.20 916.06 1.249
1.249
9 55.79 924.20 915.51  0.1507 8 .013 0.000 0.20 .00 4,704
60 9 917.67 907.10 2.922
2.922
24 74.55 917.67 906.60 0.2068 8 013 0.000 0.20 .00 5,511
62 24 901.13 891,18 3.422
3.422
26 32.71 901.13 890.36 0.0556 8 .013 0.000 0.20 .00 2.858
64 26 901.50 888.54 - 1.775
1.775
14 175.54 901.50 888.34 0.0121 8 .013 0.000 0.20 .00 1.335
66 14 894.94 886.21 0.829
0.829
34 89.20 894.94 886.01 0.0046 8 .013 0.000 0.20 .00 0.822
68 34 896.21 885.60 0.510
0.510
12 62.20 896.21 885.01 0.1659 8 016 0.267 6.44 .18 4.936
70 12 894.15 874.69 3.065
2,798
21 108.15 894.15 874.30 0.0135 8 .017 0.267 2.70 .36 1.408
72 21 889.90 872.84 0.874
0.607
HP-0303a
Willdan Page3of 3

6/26/2009 10:24:35 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 949.40 No
o 942.19
0 941.76 No
0 916.06
0 919.67 No
0 916.06
0 915.51 No
0 907.10
0 906.60 No
0 891.18
0 890.36 No
0 888.54
0 888.34 No
0 886.21
0 886.01 No
0 885.60
0 885.13 No
0 874.81
0 874.54 No
0 873.08

HYDRA™ Version 6.4.13.2



Area 20
Ar20s o 6/26/2009 10:24:57 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Padiam  yppn
. Qexcess
6 147.85 964.38 952.23  0.0926 8 0.017 0.554 6.38 0.30 3.687 0 952.43 No
2 6 956.31 938.54 2.290 0 938.74
1.736
10 215.00 900.00 890.18 0.0040 8 0.017 0.119 1.40 0.33 0.766 0 890.40 No
10 899.40 889.32 0.476 0 889.54
: 0.357
8 270.00 899.40 889.22  0.0040 8 0.017 0.119 1.40 0.33 0.766 0 '889.44 No
6 8 898.30 888.14 0.476 0 888.36
0.357
21 47.00 898.30 888.04  0.0040 8 0.017 0.119 1.41 0.33 0.770 0 888.26 No
8 21 898.00 887.85 0.479 0 888.08
0.359
20 32.00 898.00 887.75 0.0041 8 0.017 0.119 1.41 0.33 0.772 0 888.08 No
10 20 897.90 887.62 0.480 0 888.08
0.361
26 223.26 973.75 955.60 0.0448 8 0.017 0.264 4.18 0.27 2.564 0 955.78 No
12 26 952.80 945.60 1.593 0 945.82
1.32¢9
5 278.17 952.80 945.40 0.0039 8 0.016 0.455 1.98 0.63 0.759 0 945.82 No
14 5 957.69 944.31 0.471 0 944.73
0.016
2 350.00 957.69 944.04 0.0039 10  0.016 0.527 2.04 0.50 1.380 0 944.46 No
16 2 958.99 942.66 0.857 0 943.08
0.330
23 350.00 958.99 942.56  0.0063 10 0.016 0.620 2.52 0.48 1.750 0 942.96 No
18 23 954.07 940.34 1.087 0 940.74
0.466
22 200.00 954.07 940.24 0.0102 10 0.016 0.660 3.01 0.43 2.213 0 940.60 No
20 22 956.31 938.21 1.375 0 938.61
0.715
14 278.00 956.31 938.11  0.0106 10 0.016 1.214 3.69 0.60 2.263 0 938.61 No
22 14 947.82 935.16 1.406 0 935.66
) 0.192
3 241.47 947.82 935.04  0.0054 12 0.016 1.269 2.87 0.56 2.631 0 935.60 No
24 3 950.40 933.73 ©1.634 0 934.29
: 0.365
HP-0303a HYDRA™ Version 6.4.13.2
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Ar20s 6/26/2009 10:24:57 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert  Slope Diam "n" DesignQ@ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn amax PaDiam  yppp
- QBXCESS
15 263.33 950.40 933.63 0.0071 12  0.016 1.307 3.21 0.54 3.010 0 934.17 No
26 15 941.31 931.76 1.870 0 932.30
0.563
24 296.45 941.31 931.56 0.0083 12  0.016 1.390 3.40 0.52 3.261 0 932.08 No
28 24 935.80 929.09 2.025 0 929.63
. 0.635
12 300.11 935.80 928.99  0.0040 12  0.015 1.390 2.63 0.64 2.250 0 929.63 No
30 12 939.50 927.80 . 1.397 0 928.44
0.007
11 300.00 939.50 927.50 0.0069 12  0.016 1.423 3.23 0.56 2.960 0 928.06 No
32 11 944.90 925.44 1.839 0 926.00
0.415
1 168.18 944.90 925.34 0.0067 12  0.016 1.492 3.24 0.58 2.915 0 925,92 No
34 1 938.00 924.22 1.811 0 924.80
0.319
4 43.00 938.00 924.02 0.0161 12  0.016 1.492 4,42 0.46 4.525 0 924.48 No
36 q 937.20 923.33 2.811 0 923.83
1.319
13 173.13 937.20 923.33  0.0121 12  0.016 1.524 4.00 0.50 3.925 0 923.83 No
38 13 934.60 921.24 2.438 0 921.74
’ 0.914
9 218.15 934.60 921.13  0.0828 12  0.017 1.574 8.20 0.32 10.282 0 921:45 Yes
40 9 921.01 903.06 6.386 0 909.23
4.812 .
17 : 350.00 921.01 908.87 0.0494 12- 0.017 1.574 6.76 0.36 7.940 0 909.23 No
42 17 904.84 891.58 4.931 0 891.94
3.358
25 218.91 904.84 891.20 0.0164 15  0.017 1.636 4.46 0.35 8.283 0 891.64 No
44 25 897.90 887.62 5.144 0 888.08
3.509
19 131.00 897.90 887.62 0.0164 15  0.017 1.803 4.58 0.37 8.298 0 888.08 No
46 19 893.79 885.47 5.154 0 885.93
3.350
16 223.28 893.79 885.34 0.0295 12  0.016 1.833 5.84 0.44 6.133 0 885.78 No
48 16 897.00 878.76 3.809 0 879.20
1.976
18 189.52 897.00 878.53 0.0392 12  0.017 1.833 6.38 0.40 7.069 0 878.93 No
50 18 884,60 871.11 4,390 0 871.97
2.558
7 33.00 884.60 871.11 0.0030 12  0.014 1.853 2.60 0.86 1.967 15 871.97 No
52 7 884.00 871.01 1.221 10 871.87
~0.632
HP-0303a ' HYDRA™ Version 6.4.13.2
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(
Area 21
Ar21 v
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
1 220.76 926.00 919.01 0.0716 8 0.017 0.309 4.96 0.24 3.243
2 1 911.55 903.20 2.014
1.705
4 361.03 911.55 902.90 0.0787 8 0.017 0.309 5.19 0.24 3.400
q 4 882.59 874.48 2,111
1.803
2 116.18 882.59 874.25 0.0920 8 0.017 0.309 5.62 0.24 3.675
6 2 880.12 863.56 2.283
1.974
5 305.54 895.17 886,92 0.0382 8 0.013 0.000 0.20 0.00 2.369
8 5 884.09 875.24 1.471
1.471
3 207.35 884.09 875.13  0.0565 8 0.013 0.000 0.20 0.00 2.879
10 3 880.12 863.42 1.788
1.788
6 72.09 880.12 862.59 0.0173 15 0.016 0.309 2.97 0.16 8.529
12 6 880.12 861.34 5.297
4.989
HP-0303a

Willdan Page 1 of 1
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6/26/2009 10:25:26 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 919.17 No
0 903. 36
0 903.06 No
0 874.64
0 874.41 No
0 863.72
0 886.92 No
0 875.24
0 875.13 No
0 863.42
0 862.79 No
0 861.54

HYDRA™ Version 6.4.13.2
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Area 22
Ar22s 6/26/2009 10:25:51 AM
Existing Pipes - Sorted by Analysis Sequence '
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/iD Qfuill  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn ' Qmax  ParDiam  yppn
. Qexcess
1 200.00 1,014.23 1,006.29 0.0196 8  0.016 0.006 1.18 0.06 1.696 0 1,006.33 No
2 1 1,011.13  1,002.37 1.054 0 1,002.41
1.047
3 120.00 924.40 916.59 0.0058 8  0.013 0.000 0.20 0.00 0.925 0 916.59 No
4 3 923.75 915.89 0.575 0 915.89
0.575
5 330.00 972.56 964.15 0.0162 8  0.016 0.021 1.37 0.09 1.543 0 964.21 No
6 5 967.28 958.80 0.958 0 958.86
. 0.938
9 350.00 967.28 958.70 0.0142 8  0.016 0.021 1.53 0.12 1.445 0 958.78 No
8 9 962.71 953.72 0.898 0 953.80
0.877
13 141.00 952.40 943.63 0.0454 8  0.016 0.006 1.79 0.06 2.581 0 943.67 No
10 13 951.90 937.23 1.603 0 937.27
1.597
16 142.23 881.40 873.41  0.0058 8  0.016 0.009 0.82 0.09 0.926 0 873.47 No
12 16 881.02 872.58 0.575 0 872.64
0.565
17 134.00 926.10 918.82  0.0058 8  0.017 0.066 1,31 0.21 0.924 0 918.96 No
14 17 926.10 918.04 0.574 0 .918.18
0.508
18 340.00 1,002.19 994.46 0.0703 8  0.016 0.010 2.23 0.06 3.212 0 994.50 No
16 18 982.16 970.57 1.995 0 970.61
1.985
20 110.00 910.10 902.26 0.0058 8  0.013 0.000 0.20 0.00 0.924 0 902.26 No
1 20 909.85 901.62 0.574 0 901.62
0.574
23 119.00 903.40 895.45 0.0097 8 0.013 0.000 0.20 0.00 1.191 0 895.45 No
20 23 905.05 894.30 0.740 0 894.30
0.740
26 275.00 1,020.59 1,012.81 0.0706 8  0.016 0.009 2.24 0.06 3.218 0 1,012.85 No
22 26 1,000.95 993.41 1.999 0 993.45
1.990
69 100.00 1,000.95 993.41  0.0481 8  0.016 0.009 1.85 0.06 2.657 0 993.45 No
24 69 997.52 988.60 1.650 0 988.64
1.641
HP-0303a . HYDRA™ Version 6.4.13.2
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Ar22s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G 1D Up/Dn Up/Dn Qmax
Qexcess
28 127.00 950.90 942.66 0.0349 8 0.016 0.005 1.57 06 2.263
26 28 950.39 938.23 1.405
1.401
30 123.40 938.10 928.02 0.0058 8 0.016 0.005 0.64 .06 0.926
28 30 935.20 927.30 0.575
0.570
31 141.00 952.50 943.97 0.0478 8 0,016 0.006 1.84 .06 2.649
30 31 951.90 937.23 1.645
1.639
32 134.00 927.20 918.33 0.0097 8 0.013 0.000 0.20 .00 1.193
32 32 926.75 917.03 0.741
0.741
35 141.00 899.60 8%2.01 0.0097 8 0.016 0.009 1.06 .08 1.194
34 35 898.30 890.64 0.742
0.733
37 123.48 966.54 957.92  0.0348 8 0.016 0.004 1.57 .06 2.261
36 37 962.71 953.62 1.404
1.400
38 255.18 962.71 953.52  0.0122 8 0.016 0.031 1.41 .12 1.338
38 38 958.42 950.41 0.831
0.800
24 220.00 958.42 950.30 0.0436 8 0.016 0.037 2.67 .12 2.530
40 24 948.63 940.71 1.571
1.534
66 130.00 948.63 940.57 0.0253 8 0.016 0.040 2.03 .12 1.928
42 66 945,87 937.28 1.197
1.157
54 201.35% 945.87 937.09 0.0079 8 0.016 0.047 1.40 .18 1.073
44 54 946.18 935.51 0.667
0.620
39 119.00 883.00 875.41  0.0097 8 0.013 0.000 0.20 .00 1.191
46 39 882.08 874.26 0.740
0.740
40 120.00 927.18 918.19  0.0097 8 0.013 0.000 0.20 .00 1.191
48 40 926.75 917.03 0.740
0.740
42 120.00 910.10 902.26 0.0053 8 0.013 0.000 0.20 .00 0.885
50 42 909.85 901.62 0.550
: 0.550
46 119.00 893.IQ 885.41 0.0097 8 0.013 0.000 0.20 .00 1.181
52 46 892.06 884.26 0.740
0.740
HP-0303a

Willdan Page 2 of 6
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'6/26/2009 10:25:51 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 942.70 No
G 938.27
0 928.06 No
0 927.34
0 944,01 No
0 937.27
0 918.33 No
0 917.03
0 892.07 No
0 8380.70
0 957.96 No
0 953.66
0 953.60 No
0 950.49
0 950.38 No
0 940.79
¢] 940.65 No
0 937.36
0 937.21 No
0 935.63
0 875.41 No
0 874.26
0 918.19 No
o] 917.03
0 902.26 No
0 901.62
0 885.41 No
0 884.26
HYDRA™ Version 6.4.13.2
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Ar22s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam " DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
47 120.00 926.08 918.74 0.0058 8 0.013 0.000 0.20 .00 0.925
54 47 926.10 918.04 0.575
0.575
8 232.00 926.10 917.84 0.0039 8 0.017 0.066 1.16 .24 0.759
56 8 926.75 916.93 0.471
’ 0.406
45 265.08 926.75 916.83 0.0039 8 0.017 0.066 1.16 .24 0.759
58 45 923.75 915.79 0.471
0.406
49 141.00 952.20 944.19 0.7656 8 0.015 0.006 4.96 .03 10.602
60 49 951.24 836.24 6.584
6.579
55 95.35 1,009.73 1,002.63 0.0038 8 0.016 0.006 0.66 .09 0.745
62 55 1,011.13 1,002.27 0.462
0.457
14 229.61 1,011.13 1,002.17 0.0039 8 0.016 0.012 0.80 .12 0.759
64 14 1,010.25 1,001.27 0.471
0.459
73 250.00 1,010.2% 1,001.17 0.0039 8 0.017 0.127 1.39 .33 0.759
66 73 1,009.25 1,000.19 0.471
0.345
19 250.00 1,009.25 1,000.09 0.0039 8 0.017 0.127 1.39 .33 0.759
68 19 1,008.00 999.11 0.471
0.345
48 300.00 1,008.00 998.91 0.0046 8 0.017 0.127 1.50 .33 0.822
70 48 1,006.80 997.53 0.510
0.384
29 350.00 1,006.80 997.23 0.0105 8 0.017 0.127 2.03 .27 1.242
72 29 1,001.00 993.55 0.772
0.645
50 291.59 1,001.00 993.38 0.0718 8 0.016 0.127 4.24 .18 3.247
74 50 981.75 972.44 2.017
1.890
36 337.84 981.75 972.08 0.0980 8 0.016 0.127 4.48 .15 3.794
76 36 950.00 938.96 2.356
2.230
27 161.43 950.00 938.76 0.0045 8 0.017 0.127 1.49 .33 0.815
78 27 950.39 938.03 0.506
0.379
57 119.00 917.06 910.03  0.0097 8 0.016 0.048 1.56 .18 1.191
80 57 916.92 908.88 0.740
0.692
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 918.74 No
0 918.04
0 918.00 No
0 917.09
0 916.99 No
0 915.95
0 944,21 Yes
0 936.18
0 1,002.69 No
0 1,002.33
0 1,002.25 No
0 1,001.3%
0 1,001.39 No
0 1,000.41
0 1,000.31 No
0 999.33
0 999.13 No
0 997.75
0 997.41 No
0 993.73
0 993.50 No
o] 972.56
0 972.18 No
0 939.06
0 938.98 No
0 938.27
0 910.15 No
0 909.00
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Ar22s . .

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel diD
SEQ G_ID Up/Dn Up/Dn

11 243.00 916.92 908.54 0.0590 8 0.016 0.048 3.11 0.12
82 11 905.05 894.20

2 250.00 905.05 894.00 0.0394 8 0.016 0.048 2.54 0.12
84 2 892.06 884.16

58 250.00 892.06 884.00 0.0394 8 0.016 0.048 2.54 0.12
86 58 882.08 874.16

12 149.26 882.08 873.99 0.0448 8 0.016 0.048 2.70 0.12
88 12 876.19 867.31

61 161.35 1,003.66 995.74  0.0515 8 0.016 0.006 1.91 0.06
90 61 997.52 987.43

56 188.69 997.52 988.34  0.0341 8 0.016 0.026 1.98 0.09
92 56 989.97 981.91

33 195,35 989.97 981.72 0.0576 8 0.016 0.026 2.58 0.09
94 33 982.16 970.47

4 278.65 982.16 970.31 0.0214 8 0.016 0.036 1.87 0.12
96 4 973.37 964.36

44 281.88 973.37 964.16 0.0280 8 0.016 0:059 2.39 0.15
98 449 966.40 956.27

7 265.80 966.40 956.11 0.0481 8 0.016 0.059 2.80 0.12
100 7 953.79 943.33

62 142.00 936.10 928.13  0.0059 8 0.016 0.006 0.82 0.09
102 62 935.20 927.30

63 127.00 952,20 944.11 0.0620 8 0.016 0.006 2.10 0.06
104 63 951.24 936.24

64 232.00 962.91 954.89 0.0494 8 0.016 0.007 1.87 0.06
106 64 953.79 943.43

65 259.20 953.79 943.17 0.0296 8 0.016 0.074 2.46 0.15
108 65 946.18 935.51

HP-0303a
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Qfull
Qmax

Qexcess
.943

.828
.780

.404
.493
. 445

.404
.493
.445

.563
.592
.544

.750
.708
. 702

.237
. 389
.363

.908
.806
L7179
L7171
.100
.063

.027
.259
.200

. 657
. 650
.591

.926
.575
.570

.016
.873
.867

.693
.673
. 665
.083
.294
.220
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NewDiam HGL Surchge
ParDiam Up/Dn
0 908,62 No
0 894.28
0 894.08 No
0 884.24
0 884.08 No
] 874.24
0 874.07 No
0 867.39
0 995,78 Yes
0 988.40
0 988.40 No
0 '981.97
0 981.78 No
0 970.53
0 970.39 No
0 964.44
0 964.26 No
0 956.37
0 956.19 No
0 943.41
0 928.19 No
0 927.36
0 944,15 No
0 936.28
0 954.93 No
0 943.47
0 943.27 No
0 935.61
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Ar22s ‘
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam n" DesignQ DesVel /D Qfull
SEQ G ID ‘Up/Dn Up/Dn Qmax
Qexcess
22 192.38 946.18 935.31  0.0603 8 0.016 0.122 3.88 .18 2.974
110 22 934.00 923.72 1,847
1.725
43 135.00 934.00 923.12 0.0399 8 0.017 0.234 3.70 .24 2.421
112 43 926.00 917.73 1.504
1.269
6 210.00 926.00 917.63 0.0039 8 0.016 0.234 1.64 .45 0.757
114 6 927.00 916.81 0.470
_ 0.236
10 180.00 927.00 916.71 0.0039 8 0.016 0.234 1.64 .45 0.756
116 10 925.00 816.01 0.469
0.235
21 105.00 925.00 915.91 0.0038 8 0.016 0.234 1.62 .45 0.748
118 21 924.15 915.51 0.465
0.230
74 135.00 924.15 915.41  0.0039 8 0.016 0.234 1.63 .45 0.752
120 74 924.25 914.89 0.467
0.233
60 295.00 924.25 914.79  0.0039 8 0.016 0.234 1.65 .45 0.760
122 60 921.20 913.63 0.472
0.238
15 150.00 921.20 913.42 0.0128 8 0.017 0.239 2.50 .33 1.371
124 15 919.16 911.50 0.851
0.612
70 134.00 924.70 916.67 0.0058 8 0.013 0.000 0.20 .00 0.924
126 70 923.75 915,89 0.574
0.574
41 235.00 923.75 915.66 0.0602 8 0.016 0.066 3.14 .12 2.972
128 41 309.85 901.52 1.846
1.780
53 180.02 309.85 901.20 0.0587 8 0.016 0.066 3.10 .12 2.935
130 53 898.30 890,64 1.823
1.757
71 141.00 951.00 942.83 0.0326 8 0.016 0.006 1.52 .06 2.189
132 71 950.39 938.23 1.359
1.354
52 229.96 950.39 938.03 0.0039 8 0.017 0.139 1.45 .36 0.758
134 52 951.90 937.13 0.471
0.332
67 227.00 951.90 937.03 0.0039 8 0.017 0.153 1.45 .36 0.759
136 67 951.24 936.14 0.471
0.318
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn
0 935,43 No
0 923.84
0 923.28 No
0 917.93
+
0 917.93 No
0 917.11
0 917.01 No
0 916.31
0 916.21 No
0 915.81
0 915.71 No
0 915.19
0 915.09 No
0 913.93
0 913.64 No
0 911,72
0 916.67 No
0 915.89
0 915.74 No
0 901.60
0 901.28 No
0 890.72
0 942.87 No
0 938.27
0 938.27 No
0 937.37
0 937.27 No
] 936.38
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Ar22s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
59 255.10 951.24 936.04 0.0347 8 0.017 0.167 3.20 .21 2.256
138 59 935.20 927.20 1.401
. 1.234
25 195.33 935,20 926.94 0.0796 8 0.016 0.182 4.46 .18 3.418
140 25 919.16 911.40 2.123
1.941
51 257.07 919.16 911.08 0.0799 8 0.017 0.426 5.93 .30 3.425
142 51 898.30 890.54 2.127
1.701
72 209.01 898.30 890.20 0.0848 8 0.017 0.502 6.10 .30 3.528
144 72 881.02 872.48 2.191
1.689
34 144.27 881.02 872.24 0.0335 8 0.017 0.512 4.44 .39 2,217
146 34 876.19 867.41 1.377
0.865
68 253.24 876.19 867.13 0.0362 8 0.017 0.563 4.62 .39 2.306
148 68 867.99 857.96 1.432
0.869
HP-0303a
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NewDiam HGL  Surchge
ParDiam Up/Dn :
0 936.18 No
0 927.34
0 927.06 No
0 911.52
0 911.28 No
0 890.74
0 890.40 No
0 872.68
0 872.50 No
0 867.67
0 867.39 No
0 858.22
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Area 23

Ar23s 6/26/2009 10:26:10 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ@ DesVel diD Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
Qexcess

| 130.00 889.90 883.03 0.0232 8 0.016 0.055 2.18 0.15 1.847 0 883.13 No
2 4 890.00 880.01 1.147 0 880.19

1.092
1 350.00 890.00 880.01 0.0115 - 8 0.017 0.137 2.12 0.27 1.297 0 880.19 No
4 1 883.40 876.00 0.806 0 876.18

0.668
7 350.00 883.40 875.40 0.0037 8 0.016 0.206 1.54 0.42 0.738 0 875.68 No
6 7 880.02 874.10 0.459 0 874.38

0.253
2 350.00 880.02 874.00 0.0051 8 0.0Ll6 0.290 1.95 0.48 0.869 0 874.32 No
8 2 885.25 872.20 0.540 0 872.52

0.250 )
6 350.00 885.25 872.10 0.0069 8 0.016 0.372 2.25 0.48 1.003 0 872.42 No
10 6 879.00 869.70 0.623 0 870.02

0.251
L) 330.00 879.00 869.60 0.0108 8 0.016 0.448 2.82 0.48 1.257 0 869.92 No
12 5 873.52 866.05 0.781 0 866.37

0.333
3 350.00 873.52 865.94 0.0201 8 0.016 0.498 3.59 0.42 1.718 0 866.22 No
14 3 867.02 858.90 1.067 0 859.38

0.568
8 331.24 867.02 858.80 0.0024 8 0.014 0.558 1.77 0.87 0.592 10 859. 38 No
16 8 868.15 858.01 0.368 8 858.59

-0.191
HP-0303a HYDRA™ Version 6.4.13.2
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Area 24

Ar24

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull

SEQ G_ID Up/Dn Up/Dn Qmax

Qexcess

1 260.00 862.85 851.65 0.0024 8 0.016 0.208 1.32 48 0.587

2 1 859.25 851.04 0.365
0.157

2 260.00 859,25 851.03 0.0024 8 0.016 0.208 1.32 .48 0.587

4 2 861.83 850.42 0.365
0.157

HP-0303a
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6/26/2008 10:38:27 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 851.97 No
0 851.36
0 851.35 No
0 850.74
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Area 25
Ar25s 6/26/2009 10:43:30 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/iD Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  ypmp
Qexcess .

2 60.00 879.20 871.03 0.0040 8 0.016 0.020 0.90 0.15 0.766 0 871.13 No
2 2 879.20 870.79 0.476 0 870.89

0.456
1 172.99 879.20 870.69 0.0175 8 0.016 0.070 2.09 0.18 1.601 o 870.81 No
4 1 877.17 867.67 0.994 0 867.79

0.924
3 187.75 877.17 867.57 0.0172 8 0.017 0.179 2.59 0.27 1.589 0 867.75 No
6 3 874.71 864.34 0.987 0 864.52

0.808
q 334.25 874.71 864.14 0.0600 8 0.017 0.271 4.53 0.24 2.968 0 864.30 No
8 4 855.00 844.09 1.843 o] 844,25

1.573
5 316.00 855.00 843.89 0.0572 8 0.017 0.526 5.29 0.33 2.898 0 844.11 No
10 5 840.00 825.81 1.800 0 826.03

1.274
HP-0303a HYDRA™ Version 6.4.13.2
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Area 26

Ar26s
Existing Pipes - Sorted by Analysis Sequence :
UseriD Length Ground Invert Slope Diam n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
3 71.71 1,033.49 1,025.57 0.0411 8 0.013 0.000 0.20 0.00 2.458
2 3 1,030.16 1,022.62 1.526
1.526
18 260.89 1,030.16 1,022.49 0.0500 8 0.016 0.040 2.86 0.12 2.710
4 18 1,016.88 1,009.44 1.683
. 1.643
249.39 1,016.88 1,009.25 0.0461 8 0.016 0.040 2.75% 0.12 2.602
6 8 1,005.17 997.75 1.616
1.576
50 177.61 1,005.17 997.62 0.0694 8 0.016 0.040 2.83 0.09 3.191
8 50 993.42 985.30 1.982
1.942
38 171.97 993.42 985.00 0.0727 8 0.016 0.040 2.90 0.09 3.267
10 38 979.73 972.50 2.029
1.989
21 308.03 979.73 972.21  0.0507 8 0.016 0.040 2.88 0.12 2.729
12 21 964.16 956.59 1.695
1.655
10 350.00 964.16 956.49  0.0089 8 0.016 0.040 1.35 0.15 1.146
14 10 959,79 953.36 0.712
0.672
58 145.00 959.79 952.93  0.0050 8 0.016 0.040 1.12 0.18 0.860
16 58 959.14 952.20 0.534
0.494
11 112.60 938.74 920.66 0.0147 8 0.016 0.003 1.02 0.06 1.467
18 11 932.61 919.01 0.911
0.908
15 300.00 963.73 955.62 0.0043 8  0.016 0.017 0.84 0.12 0.798
20 15 962.06 954,32 0.495
0.478
62 276.00 962.06 954,22 0.0043 8 0.016 0.018 0.84 0.12 0.796
22 62 960.84 953.03 0.494
0.476
16 145.67 1,015.49 1,007.77 0.0448 8 0.016 0.021 2.27 0.09 2.563
24 16 1,008.73 1,001.25 1.592
1.571
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 1,025.57 No
0 1,022.62
0 1,022.57 No
0 1,009.52
0 1,009.33 No
0 997.83
0 987.68 No
0 985.36
0 985.06 No
0 972.56
0 972.29 No
0 956.67
0 956.59 No
0 953.46
0 953.05 No
0 952.32
0 920.70 No
0 919.25
0 955.70 No
0 954.40
0 954.30 No
Q 953.11
0 1,007.83 No
0o 1,001.31
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Ar26s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
33 304.69 1,008.73 1,000.81 0.0664 8 0.016 0.021 2.77 .09 3.123
26 33 987.93 980.57 1.940
1.918
56 286.31 987.93 980.13 0.0873 8 0.016 0.021 3.17 .09 3.579
28 56 962.46 955.15 2.223
2.201
53 144,03 962.46 954.87 0.0587 8 0.016 0.021 2.60 .09 2.937
30 53 953,72 946.41 1.824
1.802
20 180.00 943.35 935.41  0.0047 8 0.016 0.012 0.87 .12 0.828
32 20 942.45 934.57 0.514
0.502
9 200.00 942.45 934.47 0.0083 8 0.016 0.012 0.98 .09 1.101
34 9 941.32 932.82 0.684
0.672
22 275.00 958.51 949.31  0.0004 8 0.017 0.014 0.33 .21 0.231
36 22 957.02 949.21 0.144
0.129
44 225.00 957.02 949.21  0.0075 8 0.016 0.015 1.10 .12 1.047
38 44 955.50 947.53 0.650
0.635
24 224.82 1,068.74 1,059.71 0.0676 8 0.016 0.032 2.79 .09 3.150
40 24 1,054.56 1,044.52 1.956
1.924
5 350.00 1,054.56 1,044.00 0.1384 8  0.016 0.032 4.00 .09 4.508
42 5 1,007.17 995.56 2.800
2.767
54 147.61 1,007.17 995.14 0.0665 8 0.016 0.032 2.77 .09 3.125
44 54 $98.90 985,32 1.941
1.909
55 52.39 998.90 985.37 0.0660 8 0.016 0.032 2.76 .09 3.114
46 55 996.13 981.91 1.934
1.902
29 353.70 941.85 933.15 0.0099 8 0.016 0.011 1.07 .09 1.205
48 29 939.78 929,65 0.749
0.738
31 181.93 1,060.38 1,051.82 0.0542 8 0.016 0.029 2.50 .09 2.821
50 31 1,052.80 1,041.96 1.752
1.723
Y] 272.00 1,052.80 1,041.64 0.0593 8 0.016 0.029 2.62 .09 2.951
52 57 1,034.41 1,025.51 1.833
1.804
HP-0303a
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NewDiam HGL Surchge
ParDiam Up/Dn
0 1,000.87 No
0 980,63
0 980.19 No
0 955.21
0 © 954,93 No
0 946.61
0 935.49 No
0 934.65
0 934,53 No
0 932.91
0 949.45 No
0 949,35
0 949.29 No
0 947.61
0 1,059.77 No
0 1,044.58
0 1,044.06 No
0 995,62
0 995.20 No
0 985.43
0 985.43 No
0 981.97
0 933.21 No
0 929.71
0 1,051.88 No
0 1,042.02
0 1,041.70 No
0 1,025.57
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Ar26s 6/26/2009 10:43:51 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground invert  Siope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax fadiam  ygmpn
Qexcess
32 50.00 960.51 953,95 0.0056 8 0.016 0.003 0.63 0.06 0.907 0 953.99 No
54 32 960.76 953.67 0.563 0 953.71
0.560
35 351.49 940.51 932.23  0.0225 8  0.016 0.012 1.61 0.09 1.819 0 932.29 No
56 35 938.15 924.31 1.130 0 924,55
1.118
39 275.00 950.78 942.81  0.0067 8 0.016 0.014 1.05 0.12 0.991 0 942.89 No
58 39 948.87 940.97 0.616 0 941.05
0.602
66 225.00 948.87 940.87 0.0134 8  0.016 0.014 1.24 0.09 1,401 0 940.93 No
60 66 946.76 937.86 0.870 0 937.92
0.857
40 347.23 931.90 923.87  0.0099 8  0.016 0.011 1.07 0.09 1.204 0 923.93 No
62 40 936.00 920.44 0.748 0 920.50
0.737
42 65.00 960.52 954.25 0.0188 8  0.016 0.003 1.15 0.06 1.660 0 954.29 No
64 42 960.84 953,03 1.031 0 953.11
1.028
64 279.34 960.84 953.03  0.0201 8  0.016 0.025 1.81 0.12 1.716 0 953,11 No
66 64 955,50 947.43 1.066 0 947.61
1.040
48 282.34 955,50 947.53  0.0346 8  0.016 0.045 2.38 0.12 2.254 0 947.61 No
68 18 946.76 937.76 1.400 0 937.84
1.355
69 282.34 946.76 937.64 0.0174 8  0.016 0.064 2.08 0.18 1.596 0 937.76 No
70 69 941.32 932.74 0.991 0 932.91
0.927
4 62.10 941.32 932.81 0.0432 8  0.016 0.076 2.97 0.15 2.517 0 932.91 No
72 4 948.80 930.13 1.563 0 930.45
1.488
43 346.69 974.04 966.57 0.0791 8 0.016 0.016 2.37 0.06 3.408 0 966.61 No
74 43 948.52 939,15 2.116 0 939.19
2.101
68 279.61 948.52 938.92  0.0335 8  0.016 0.016 1.97 0.09 2.217 0 938.98 No
76 68 939.78 929.56 1.377 0 929,62
1.361
70 289.87 939.78 929.41  0.0238 8  0.016 0.031 1.97 0.12 1.871 0 929.49 No
78 70 937.36 922.50 1.162 0 922,58
1.131
45 201.00 1,047.58 1,039.00 0.1021 8  0.016 0.014 2.69 0.06 3.872 0 1,039.04 No
80 45 1,026.90 1,018.47 2.405 0 1,018.51
2.391
HP-0303a . HYDRA™ Version 6.4.13.2
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Ar26s 6/26/2009 10:43:51 AM
Existing Pipes - Sorted by Analysis Sequence

UseriD Length Ground Invert Slope Diam n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yppn
Qexcess
36 158,84 1,026.90 1,018.08 0.0511 8 0.016 0.014 1.90 0.06 2,738 0 1,018.12 No
82 36 1,018.72 1,009.97 1.700 0 1,010.01
1.686
49 103.61 1,062.67 1,054.65 0.0282 8 0.016 0.018 1.80 0.09 2.034 0 1,054.71 No
84 49 1,059.57 1,051.73 1.263 0 1,051.7%
1.245
6 229.85 1,059.57 1,051.57 0.0621 8 0.016 0.018 2.68 0.09 3.019 0 1,051.63 No
86 6 1,044.90 1,037.30 1.875 0 1,037.36
. 1.857
23 204.84 1,044.50 1,037.06 0.0569 8 0.016 0.018 2.56 0.09 ' 2.890 0 1,037.12 No
88 23 1,034.41 1,025.41 1.785 0 1,025.47
1.776
13 253.94 1,034.41 1,025.17 0.0605 8 0.016 0.051 3.14 0.12 2.979 0 1,025.25 No
90 13 1,018.72 1,009.82 1.850 0 1,009.90
1.799
41 333.56 1,018.72 1,009.58 0.0834 8 0.016 0.065 3.69 0.12 3.499 0 1,009.66 No
92 41 996.13 981.77 2.173 0 981.85
2.108
27 85.54 996.13 981.51 0.0594 8 0.016 0.098 3.48 0.15 2.953 0 981.61 No
94 27 989.85 976.43 1.834 0 976.53
1.736
67 203.98 989.85 976.23 0.0490 8 0.016 0.132 3.50 0.18 2,683 0 976.35 No
96 67 878.11 966.23 1.666 0 966.35
1.534
30 343.14 978.11 966.03 0.0223 8 0.017 0.132 2.57 0.21 1.809 0 966.17 No
98 30 964.70 958.38 1.124 0 958.52
0.991
17 340.60 964.70 958.28 0.0033 8 0.017 0.132 1.33 0.36 0.692 0 958.52 No
100 17 963.19 957.17 0.430 0 957.41
0.237
19 145,00 963.19 957.07 0.0117 8 0.017 0.132 2.13 0.27 1.308 0 957.25 No
102 19 962.11 955.38 0.812 0 955.56
0.680
14 289.38 962.11 955.28 0.0059 8 0.017 0.132 1.61 0.30 0.931 0 955.48 No
104 14 960.76 953.57 0.579 0 953.77
0.446
7 281.66 960.76 953.37 0.0138 8 0.017 0.135 2.18 0.24 1.424 0 953.53 No
106 7 956.57 949.48 0.884 0 949.64
0.749
37 285.00 956.57 949.38 0.0209 8 0.017 0.158 2.68 0.24 1.752 0 949,54 No
108 37 950.93 943.42 1.088 0 943,58
0.930
HP-0303a X HYDRA™ Version 6.4.13.2
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Ar26s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfuil
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
60 285.00 950.93 943.32  0.0158 8 .017 0.158 2.48 .21 1.523
110 60 945.47 938.82 0.946
0.787
59 350.00 999.62 992.04 0.0797 8 .016 0.023 3.03 .09 3.420
112 59 971.52 964.16 2.124
2.101
25 350.00 971.52 963.96 0.0328 8 .016 0.023 1.95 .09 2.194
114 25 958.92 952.48 1.363
1.340
34 145.00 958.92 951.79  0.0119 8 .016 0.023 1.40 .12 1.324
116 34 957.74 950.06 . 0.822
0.799
63 191.34 961.00 953.97 0.0098 8 .016 0.004 0.83 .06 1.198
118 63 959.14 952.10 0.744
0.740
51 280.34 959.14 952.00 0.0051 8 017 0.049 1.23 .21 0.868
120 51 957.74 950.56 0.539
0.491
61 309.27 957.74 950.43  0.0137 8 .016 0.077 1.85 .18 1.419
122 61 953.72 946.19 0.881
0.805
4 191.00 9%3.72 946.49  0.0387 8 .016 0.103 3.11 .18 2.385
124 47 945.14 939.09 1.481
1.379
46 100.86 945,14 939.09 0.0040 8 .017 0.104 1.32 .30 0.763
126 46 945.47 938.69 0.474
0.370
12 265.72 945.47 938.59  0.0325 8 .017 0.263 3.56 .27 2.184
12 12 948.80 929.96 1.356
1.093
28 208.49 948.80 930.23  0.0280 8 .017 0.343 3.70 .33 2.026
130 28 938.15 924,40 1.258
0.915
65 260.69 938.15 924,29 0.0162 8 .017 0.356 3.09 .39 1.540
132 65 937.36 920.08 0.956
0.600
52 288.34 937.36 919.98 0.0040 8 016 0.389 1.94 .60 0.762
134 52 936,00 918.84 0.473
0.085
26 288.34 936.00 918.74 0.0040 8 016 0.405 1.96 .60 0.769
136 26 932.61 917.58 0.477
0.073
HP-0303a
Willdan Page5of 6

& /AWM'K A

6/26/2009 10:43:51 AM

NewDiam HGL  Surchge
ParDiam Up/Dn
0 943.50 No
0 939.00
0 992.10 No
0 964.22
0 964.02 No
0 952.54
0 951.87 No
0 950.55
0 954.01 No
0 952.14
0 952.14 No
0 950.70
0 950.55 No
0 946.61
0 946.61 No
0 939.29
0 939.29 No
0 938.89
0 938.77 No
0 930.45
0 930.45 No
0 924,62
0 924.55 No
0 920.34
0 919.87 Yes
0 919.57
o] 919.57 Yes
0 919.25
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Ar26s 6/26/2009 10:43:51 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert  Slope Diam “n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax Padiam  yppn :
_Qexcess

1 224.28 932.61 918.81  0.0029 8 0.015 0.411 1.73 0.66 0.647 10 919.25 No
138 1 927.80 918.17 0.402 4 918.74

-0.009
2 250.00 927.80 918.02 0.0004 10 0.014 0.418 0.84 0.86 0.439 12 918.74 No
140 2 928.15 917.92 0.273 8 918.64

-0.146
HP-0303a HYDRA™ Version 6.4.13.2
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Area 27

Ar27s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
2 96.00 920.4¢9 912.39 0.0528 8 0.015 0.003 1.30 0.03 2.785
2 2 921.42 907.32 1.729 -
1.726
3 184.53 966.26 954.85 0.0215 8 0.013 0.000 0.20 0.00 1.777
4 3 963.85 950.88 1.104
1.104
14 196.70 963.85 950.78 0.0216 8 0.016 0.022 1.58 0.08 1.779
6 14 958.93 946,54 1.105
1.083
25 178.30 958.93 946,31 0.0567 8 0.016 0.022 2.56 0.09 2.885
8 25 950.12 936.20 1.792
1.770
13 275.00 950.12 935.97 0.0572 8 0.016 0.022 2.57 0.09 2.897
10 13 932.08 920.25 1.799
1.778
6 225.00 915.49 907.58 0.0256 8 0.016 0.011 1.35 0.06 1.937
12 6 916.61 901.83 1.203
1.192
10 150.80 955.35 943.72 0.0416 8 0.017 0.157 3.51 0.21 2.473
14 10 946.97 937.44 ' 1.536
1.378
16 179.39 946.97 937.16 0.0943 8 0.016 0.157 4.86 0.18 3.720
16 16 932.08 920.25 2.310
2.153
7 245.61 932.08 820.00 0.0276 8 0.017 0.192 3.07 0.24 2.012
18 7 923.69 913.23 1.249
1.058
4 350.85 923.69 913.11 0.0324 8 0.017 0.192 3.33 0.24 2.182
20 4 916.61 901.73 1.355
1.164
11 132.00 952.90 944 .35 0.0317 8 0.016 0.006 1.50 0.06 2.156
22 11 952.43 940.17 1.339
1.333
15 277.34 1,086.90 1,073.77 0.1382 8 0.016 0.041 3.99 0.09 4,505
24 15 1,047.79 1,035.44 2.798
2.757
HP-0303a
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6/26/2009 10:44:09 AM
NewDiam HGL  Surchge
ParDiam Up/Dn
0 912.41 No
0 907.34
0 954..85 No
0 950.88
0 950.84 No
0 946.60
0 946,37 No
0 936.26
0 936.03 No
0 920.31
0 907.62 No
0 901.96
0 943.86 No
o] 837.58
0 937.28 No
0 920.37
0 920.16 No
0 913.39
0 913.27 No
o] 901.96
0 844 .39 No
0 940.25
¢ 1,073.83 No
0 1,035.50

HYDRA™ Version 6.4.13.2



Ar27s 6/26/2009 10:44.09 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax PaDiam  yppp
_ , Qexcess
23 190.59 1,047.79 1,034.99 0.0822 8 0.016 0.041 3.08 0.09 3.474 0 1,035.05 No
26 23 1,032.61 1,019.32 2.15 0 1,019.38
2.117
8 274.82 1,032.61 1,019.03 0.0591 8 0.016 0.041 2.61 0.09 2.946 0 1,019.09 No
28 8 1,014.55 1,002.78 1.830 0 1,002.84
1.789
17 184.59 1,014.55 1,002.46 0.0978 8 0.016 0.041 3.36 0.09 3.790 0 1,002.52 No
30 17 996.84 9B4.40 2.354 0 984.46
2.313
19 175.00 996.84 984.00 0.0977 8 0.016 0.041 3.36 0.09 3.788 0 984.06 No
32 19 979.33 966.90 2.352 0 966.96
2.312 .
9 175.00 979.33 966.36 0.0692 8 0.016 0.041 2.83 0.09 3.187 0 966.42 No
34 9 964.94 954.25 1.980 0 954,31
1.939
21 192,23 964.94 953.96 0.0705 8 0.016 0.041 2.85 0.09 3.217 0 954,02 No
36 21 952.43 940.41 1.998 0 940.47
. 1.957
24 182.77 952.43 940.17 0.0451 8 0.016 0.047 2.71 0.12 2.573 0 940.25 No
38 24 942.93 931.93 1.598 0 932,01
1.551
20 316.79 942.93 931.77 0.0415 8 0.016 0.086 2.91 0.15 2.468 0 931.87 No
40 20 929.40 918.63 1.533 0 918.73
1.447
5 238.83 929.40 918.46 0.0409 8 0.016 0.086 2.89 0.15 2.449 0 918.56 No
42 5 924.02 908.70 1.521 0 908.80
1.435
26 283.23 924.02 908.50 0.0059 8 0.017 0.086 1.43 0.24 0.933 0 908.66 No
44 26 921.42 906.82 0.580 0 906.98
0.494
27 261.15 921.42 906.62 0.0059 8 0.016 0.251 1.94 0.42 0.931 0 906.90 No
46 27 920.71 905.08 0.578 0 905.36
0.327
2 250.00 920.71 904.98 0.0039 8 0.016 0.251 1.70 0.48 0.759 0 905.30 No
48 12 919.07 904.00 0.471 0 304.32
0.220
18 250.00 919.07 903.90 0.0039 8 0.016 0.251 1.70 0.48 0.759 0 904.22 No
50 18 912.82 902.92 0.471 0 903.24
0.220
1 250.85 912.82 902.82 0.0040 8 0.016 0.251 1.65 0.45 0.761 0 903.12 No
52 1 916.61 901.83 0.473 0 902.13
0.222
HP-0303a HYDRA™ Version 6.4.13.2
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Ar27s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull Newaam HGL  Surchge
SEQ G.ID Up/Dn Up/Dn Qmax  PaDiam  ypipy
QGXCGSS

22 199.15 916.61 901.56 0.0031 10 0.016 0.456 1.76 0.48 1.226 0 901.96 No
54 22 915.50 900.94 ’ 0.761 0 901,34

‘ 0.305

HP-0303a HYDRA™ Version 6.4.13.2
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Area 28

Ar28 6/26/2009 10:44:33 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert  Slope Diam "n" DesignQ DesVel d/o Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Mdn
___Qexcess

4 147.38 921.47 912.98 0.0238 8 0.013 0.000 0.20 0.00 1.867 0 912.98 No
2 4 917.68 909.48 1.1860 0 909.48

1.160
8 125.00 917.68 308.25 0.0871 8 0.013 0.000 0.20 0.00 3.576 0 909.25 No
4 8 913.85 898.36 2.221 0 898.36

2.221
7 164.38 943.31 934.62 0.0585 8 0.013 0.000 0.20 0.00 2.831 0 934.62 No
6 7 934.82 925.00 1.820 0 925.00

1.820
17 105.34 934.82 924 .86 0.0096 8 0.013 0.000 0.20 0.00 1.186 0 924 .86 No
8 17 . 932.06 923.85 0.737 0 923.85

0.737
11 237.49 1,018.87 1,006.27 0.0586 8 0.013 0.000 0.20 0.00 2.934 0 1,006.27 No
10 11 1,002.97 992.35 1.822 0 992,37

1.822
13 230.53 1,040.22 1,032.28 0.0448 8  0.017 0.149 3.64 0.21 2.564 0 1,032.42 No
12 13 1,031.50 1,021.96 1.592 0 1,022.10

1.443
23 181.73 1,031.50 1,021.58 0.0839 8 0.016 0.149 4.85 0.18 3.712 o] 1,021.70 No
14 23 1,013.00 1,004.52 2.306 0 1,004.64

2.157
10 200.00 1,013.00 1,004.21 0.0438 8 0.017 0.149 3.60 0.21 2.536 0 1,004.35 No
16 10 1,002.97 8995.45 1.575% 0 995.59

1.426
1 176.33 1,002.97 992.25 0.0841 8 0.016 0.149 4.59 0.18 3.513 0 992.37 No
18 1 988.71 977.43 2.182 0 977.55%

2.033
5 225.00 988.71 977.14 0.0558 8 0.016 0.149 3.74 0.18 2,862 0 977.26 No
20 5 975.81 964.59 1.777 0 964.71

1.628
15 229.87 975.81 964.40 0.0354 8 0.017 0.149 3.24 0.21 2.279 0 964.54 No
22 15 966.99 956.27 1.415 0 956.41

1.266
20 220.19  966.99  956.04 0.0275 8  0.017 0.149 2.85 0.21 2.009 0  956.18 No
24 20 958.07 949,99 1.247 0 950.13

1.098
HP-0303a HYDRA™ Version 6.4.13.2
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Ar28
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
Qexcess
i9 200.00 958.07 949.80 0.0639 8 0.016 0.149 4.00 .18 3.063
26 19 945.35 937.02 1.9802
1.753
3 203.52 945.35 936.76 0.0639 8 0.016 0.149 4,00 .18 3.064
28 3 932.06 923.75 1.903
1.754
14 189.22 932.06 923.49 0.0638 8 0.016 0.149 4.00 .18 3.062
30 14 919.88 911.41 1.901
1.752
2 182.26 919.88 911.15 0.0638 8 0.016 0.149 3.99 .18 3.059
32 2 913.60 899.53 1.900
1.751
16 210.70 950.48 942.69 0.0569 8 0.013 0.000 0.20 .00 2.890
34 16 938. 60 930.70 1.795
1.795
22 223.63 943.57 935.19 0.0196 8 0.013 0.000 0.20 .00 1.698
36 22 938.60 930.80 1.054
1.054
18 210.07 938.60 930.47 0.0569 8 0.013 0.000 0.20 .00 2.890
38 18 926.29 918.52 1.795
1.785
6 262.62 926.29 918.27 0.0638 8 0.013 0.000 0.20 .00 3.061
40 6 915.17 901.51 1.901
1.901
21 310.00 915.17 901.27 0.0063 8 0.013 0.000 0.20 .00 0.959
42 21 913.60 899.33 0.585
0.5895
12 166,38 913.60 899.33 0.0058 8 0.017 0.149 1.69 .33 0.925
44 12 913.95 898.36 0.575%
0.426
9 186.00 913.95 8398.09 0.0313 10 0.016 0.149 3.13 .17 3.886
46 9 807.5%0 892.27 2.414
2.265
-
HP-0303a

Willdan ) Page 2 of 2

6/26/2009 10:44:33 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 849,92 No
0 937.14
0 936.88 No
0 923.87
0 923.61 No
0 911.53
0 911.27 No
0 899.65
0 942.69 No
0 930.70
] 935.19 No
0 930.80
0] 930.47 No
0 918.52
9] 918.27 No
0 901.51
0 901.27 No
0 899.55
0 899.55% No
0 898.58
0 898.23 No
0 862,41

HYDRA™ Version 6.4.13.2
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Area 23
Ar23s 6/26/2009 10:26:10 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ@ DesVel d/D Qfull NewDiam HGL Surchge
SEQ G_ID Up/Dn Up/Dn Qmax PaDiam  ypipn
Qexcess
4 130.00 889.90 883.03 0.0232 8 0.016 0.055 2.18 0.15 1.847 8] 883.13 No
2 ] 890.00 880.01 1.147 0 880.19
1.092
1 350.00 890.00 880.01 0.0115 8 0.017 0.137 2.12 0.27 1.297 0 880.19 No
4 1 883.40 876.00 0.806 0 876.18
0.668
7 350.00 883.40 875.40 0.0037 8 0.016 0.206 1.54 0.42 0.738 0 875.68 No
6 7 880.02 874.10 0.459 0 874.38
0.253
2 350.00 880.02 874.00 0.0051 8 0.016 0.290 1.95 0.48 0.869 0 874.32 No
8 2 885.25 872.20 0.540 0 872.52
0.250
6 350.00 885.25 872.10 0.0069 8 0.016 0.372 2.25 0.48 1.003 0 872.42 No
10 6 879.00 869.70 0.623 0 870.02
. 0,251
5 330.00 879.00 869.60 0.0108 8 0.016 0.448 2.82 0.48 1.257 ¢} 869.92 No
12 5 873.52 866.05 0.781 0 866.37
0.333
3 350.00 873.52 865.94 0.0201 8 0.016 0.498 3.59 0.42 1.718 0 866,22 No
14 3 867.02 858.90 1.067 0 859.38
0.569
8 331.24 867.02 858.80 0.0024 8 0.014 0.558 1.77 0.87 0.592 10 859,38 No
16 8 868.15 858.01 0.368 8 858.59
-0,191
HP-0303a HYDRA™ Version 6.4.13.2
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Area 29
Ar29s :
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Bn Up/Dn Qmax
: Qexcess
[ 211.00 924.02 914.65 0.0102 8 0.016 0.003 0.85 0.06 1.223
2 4 920.49 912.50 0.760
0.757
8 239.48 958.80 951.23  0.0047 8 0.013 0.000 0.20 0.00 0.832
4 8 957.65 950.10 0.517
0.517
117 239.49 957,65 950.00 0.0047 8 0.016 0.021 0.98 0.15 0.832
6 117 956.46 948.87 0.517
0.496
119 239.48 956.46 948.77 0.0039 8 0.016 0.021 0.90 0.15 0.759
8 119 955.38 947.83 0.472
0.451
12 199,70 944,97 937.42  0.0055 8 0.016 0.017 0.94 0.12 0.895
0 12 ) 943,90 936.33 0.556
0.539
124 200.00 943.90 936.23 0.0055 8 0.016 0.017 0.985 0.12 0.899
12 124 947,83 935.13 0.558
0.541
28 113.01 947.83 935.03 0.0073 8 0.016 0.017 1.10 0.12 1.038
14 28 942.05 934.20 ) 0.645
0.628
14 274.78 928.63 921.58 0.0087 8 0.016 0.017 1.19 0.12 1.128
16 14 926.79 919.20 0.700
0.683
132 243.00 926.79 919.10 0.0086 8 0.016 0.017 1.19 0.12 1.126
18 132 924.59 917.00 0.700
0.683
19 113.53  1,058.90 1,050.43 0.0193 8 0.016 0.007 1.17 0.06 1.683
20 19 1,056.82 1,048.24 1.045
1.039
20 221.00 918.09 309.85 0.0051 8 0.016 0.031 1.02 0.15 0.866
22 20 916.64 908.72 0.538
0.507
41 213.34 916.64 908.62 0.0063 8 0.016 0.031 1.13 0.15 0.960
24 41 915.31 907.28 0.596
0.566
HP-0303a
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6/26/2009 10:44:59 AM
NewDiam HGL Surchge
ParDiam Up/Dn
0 914.69 No
0 912.58
0 951.23 No
0 950.10
o] 850.10 No
0 948.97
0 948.87 No
0] 947.97
0 837.50 No
0 936.41
0 936.31 No
0 935.21
0 935.11 No
0 934.28
0 921.66 No
¢] 919.28
0 ¥ 919.18 No
0 917.08
0 1,050.47 No
0 1,048.28
0 909.95 No
0 3808.82
0 908.72 No
0 907.38

HYDRA™ Version 6.4.13.2
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Ar29s 6/26/2009 10:44:59 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert  Siope Diam "n" DesignQ DesVel d/iD Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  y,p,
. ggxgess

80 1058.37 915.31 907.08 0.0039 8 . 0.0l6 0.031 0.99 0.18 0.756 0 907.20 No
26 80 914,50 906.67 0.469 0 906.79

0.439
27 268.97 914.50 906.51  0.0037 8 0.016 0.031 ~ 0.96 0.18 0.739 0 906.63 No
28 27 913.14 905.51 0.459 0 905.63

0.428
139 108.04 913.14 905.41 0.0196 8 0.016 0.031 1.79 0.12 1.697 0 905.49 No
30 139 912.77 903.29 1.054 0 903,37

1.023
22 233.90 953.30 947.59  0.0042 8 0.016 0.020 0.92 0.15 0.780 0 947,69 No
32 22 952.39 946.62 0.485 0 946,72

0.465 ,
31 318.83 952,39 946.57  0.0040 8 0.016 0.020 0.90 0.15 0.762 0 946.67 No
34 31 951.01 945,31 0.473 0 945.53

0.453
30 107.44 989.31 979.69  0.0037 8 0.016 0.011 0.78 0.12 0.739 0 979.77 No
36 30 991.13 979.29 0.459 0 979.37

0.448
38 157.46 1,042.73 1,034.67 0.0312 8 0.016 0.009 1.49 0.06 2.140 0 1,034.71 No
38 38 1,037.95% 1,029.76 1.329 0 1,029.80

1.320
6 131.47 1,037.95 1,029.65 0.0213 8 0.016 0.009 1.23 0.06 1.768 0 1,029.69 No
40 6 1,035.16 1,026.85 1.098 0 1,026.89

1.089
45 256.25 1,031.65 1,023.44 0.0335 8 0.016 0.039 2.34 0.12 2.217 0 1,023.52 No
42 45 1,022.95 1,014.86 1.377 0 1,014.94

1.338
136 210.62 1,022.95 1,014.68 0.0569 8 0.016 0.039 2.56 0.09 2,891 0 1,014.74 No
44 136 1,011.30 1,002.69 1.796 0 1,002.75

1.756
84 183.26 1,011.30 1,002.43 0.0685 8 0.016 0.039 2.81 0.09 3.171 0 1,002.49 No
46 84 1,001.57 989.88 1.969 0 989.94

1.930
149 348.72  1,001.57 989.68 0.0297 8 0.016 0.039 2.20 0.12 2.086 0 989.76 No
48 149 987.90 979.34 1.296 0 979.42

1.257
47 354.85 943.50 935.54 0.0184 8 0.016 0.012 1.46 0.09 1.642 0 935.60 No
50 47 937.19 929.02 1.020 0 929.08

1.008
151 185.54 937.19 928.92  0.0253 8 0.016 0.012 1.71 0.09 1.926 0 928.98 Yes
52 151 932.89 924.23 1.196 0 925.05

1.185
HP-0303a HYDRA™ Version 6.4.13.2
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Ar29s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G ID Up/Dn Up/Dn Qmax
Qexcess
51 219.28 994.15 984.45 0.0236 8 0.016 0.006 1.29 0.06 1.861
54 51 991.13 979.28 1.156
1.150
81 128.11 991,13 979.08  0.0077 8 0.016 0.016 1.12 0.12 1.065
56 81 992.00 978.09 0.662
0.645
7 198.88 992.00 977.75  0.0495 8 0.016 0.033 2.39 0.09 2.697
58 7 975.44 967.90 1.675
1.642
67 241.07 975.44 967.80 0.0122 8 0.016 0.033 1.41 0.12 1.338
60 67 $72.09 964.86 0.831
0.798
145 129.28 972.09 964.76 0.0162 8 0.016 0.033 1.63 0.12 1.544
62 145 970.39 962.66 0.959
) 0.926
57 139.51  1,103.90 1,095.60 0.0252 8 0.016 0.018 1.71 0.09 1.925
64 57 1,100.60 1,092.08 1.195
1.177
60 226.13 923.07 915.66  0.0051 8 0.016 0.018 0.92 0.12 0.868
66 60 922.14 914.50 0.539
0.521
36 185.00 922.14 914.40 0.0047 8 0.016 0.018 0.88 0.12 0.831
68 36 921.31 913.53 0.516
. 0.498
40 152.35 921.31 913.43  0.0055 8 0.016 0.018 0.94 0.12 0.894
70 40 920.49 912.60 0.55%
0.537
68 307.41 958.90 950.98 0.0075 8 0.016 0.012 0.93 0.09 1.050
72 68 957.00 948.67 0.652
0.640
53 301.77 957.00 948.57 0.0198 8 0.016 0.018 1.51 0.09 1,704
74 53 952.06 942,60 1.058
: 1.041
70 325.72 920.57 913.54  0.0055 8 0.016 0.020 0.95 0.12 0.901
76 70 919.03 911.74 0.559
0.540
138 287.00 919.03 911.64 0.0094 8 0.016 0.021 1.24 0.12 1.177
78 138 917.88 908.93 0.731
0.711
71 290,37 958,95 951.40 0.0059% 8 0.016 0.021 0.98 0.12 0.933
80 71 957.05 949,68 0.579
0.559
HP-0303a

Willdan Page3 of 12

6/26/2009 10:44:59 AM

NewDiam HGL
ParDiam Up/Dn
0 984.49
0 575.32
0 979.16
0 978.17
0 977.81
0 967.96
0 967.88
0 964.94
0 964.84
0 962.74
0 1,095.66
0 1,092.14
0 915.74
0 914.58
0 914.48
0 913.61
0 913.51
0 912.68
0 951.04
0 948.73
0 948.63
0 942.70
0 913.62
0 911.82
0 911.72
0 909.01
0 951.48
0 949.76

Surchge

No

No

No

No

No

HYDRA™ Version 6.4.13.2



sy,

Ar29s ‘ V 6/26/2009 10:44:59 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yop,
,_M_MM_HMM“_MMHM“M —
113 295.00 957.05 949.58  0.0099 8 0.016 0.021 1.27 0.12 1.203 0 949.66 No
82 113 954,42 946.67 0.747 0 946.75

0.727
74 224.34  1,002.50 993.87  0.0375 8 0.0l6 0.018 2.08 0.09 2.346 0 993.93 No
84 74 996.28 985.46 1.457 0 985.52

1.439
33 250.47 996.28 985.35  0.0236 8  0.016 0.018 1.65 0.09 1.861 0 985.41 No
86 33 987.90 979,44 1.156 0 979.50

1.138
91 355.53 987.90 979.24  0.0040 8  0.017 0.065 1.17 0.24 0.763 0 979.40 No
88 91 985.00 977.83 0.474 0 977.99

0.409
78 229.51 964,79 956.62  0.0039 8 0.016 0.019 0.80 0.12 0.759 0 956.70 No
90 78 963.74 955,72 0.471 0 955.80

0.452
42 229.00 963.74 955.62  0.0039% 8  0.01s6 0.019 " 0.80 0.12 0.760 0 955.70 No
92 42 962.60 954.72 0.472 0 954.80

0.453
21 160.47 962,60 954.62  0.0059 8 0.016 0.019 0.98 0.12 0.927 0 954.70 No
94 21 961.38 953.68 0.576 0 953.76

0.557
93 348.78  1,168.50 1,147.60 0.0218 8  0.013 0.000 0.20 0.00 1.787 0 1,147.60 No
96 93 1,161.40 1,140.01 1.110 0 1,140.01

1.110
140 350.00  1,161.40 1,139.68 0.1028 8  0.016 0.057 4.10 0.12 3.885 0 1,139.76 No
98 140 1,114.30  1,103.70 2.413 0 1,103.78

2.356
59 275.39  1,114.30 1,103.41 0.0414 8  0.016 0.057 2.60 0.12 2.465 0 1,103.49 No
100 59 1,100.60 1,092.01 1.531 0 1,092.0%9

1.474
16 260.35  1,100.60 1,091.88 0.0216 8  0.016 0.075 2.32 0.18 1.780 0 1,092.00 No
102 16 1,095.15 1,086.26 1.106 ¢ 1,086.38

1.031
144 352.12 1,095.15 1,086.06 0.0771 8  0.016 0.150 4.39 0.18 3.365 0 1,086.18 No
104 144 1,066.30 1,058.91 2.090 0 1,059.03

1.940
118 340.14  1,066.90 1,058.60 0.075] 8  0.016 0.150 4.34 0.18 3.321 0 1,058.72 No
106 118 1,041.60 1,033.05 2.062 0 1,033.17

1.913
116 247.00  1,041.60 1,032.81 0.0409 g§  0.017 0.150 3.48 0.21 2.451 0 1,032.95 No
108 116 1,031.80 1,022.70 1.522 0 1,022.84

: 1.373

HP-0303a HYDRA™ Version 6.4.13.2
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e

Existing Pipes - Sorted by Anal
Length

Ar29s

UserlD

SEQ G_ID

94

110 94

65

112 65

108

114 108

43

1le 43

64

118 64

95

120 95

96

122 96

44 @

124 44

86

126 86
14

58

128 58

b6

130 56

100

132 100

109

134 109

99

136 99

HP-0303a

Willdan

297.

311.

250.

281.

304.

220.

180.

302.

183.

80

01

12

00

.44

.06

00

.60

91

33

00

.37

Ground
Up/Dn

1,056

1,056
1,042

1,042
1,035

1,035
1,032

1,032,
1,029.

934

924,

949,
952.

952.
952.

952

947.
945,

945,
946.

1,041,
1,039,

1,039.
1,037.

1,037.
1,036.

268.00 1,068.10

.12

.12
.89

.89
.16

.16
.71

71
83

.20
00

50
06

06
44

.44
947,

41

41
70

70
11

13
16

16
33

33
00

ysis Sequence

Invert
Up/Dn

1,047

1,047.
1,034.

1,034.
1,026.

1,026.

1,024

1,024

1,021.

320.
917.

943

942,

942.

941

941.
939.

939,
936.

936.

934

1,032
1,030

1,030
1,029

1,028
1,027

.58

1,059

.97

80
87

73
75

65
.19

.09
32

22
57

.29
80

60
.58

48
93

83
21

01
.74

.87
.97

.87
.08

.98
.25

Slope Diam
T0.0433 8
0.0434 8
0.0257 8
0.0098 8
0.0099 8
0.0087 8
0.0039 8
0.0039 8
0.0071 8
0.0169 8
0.0070 8
0.0063 8
0.0098 8
0.0117 8

Page 5 of 12

n" DesignQ
.016 0.026
016 0.026
.016 0.026
.016 0.047
.016 0.047
.016 0.017
.016 0.005
.016 0.023
.016 0.036
.016 0.036
.01¢6 0.039
016 0.027
.016 0.027
.016 0.027

DesVel

Qexcess

.522
.566
. 541

2
1
1
2.
1
1

2.24

d/D

0.09

Qfuli
Qmax

525

.568
.543

1.941
1.208
1.180
1.202
0.
0
1
0
0

747

. 700

.203
. 747
.700

1.131
0.
0.686

703

0.760
0.
0.467

472

0.759
0.
0.448
1.017
0.632
0.596
1.574
0.877
0.942
1.015
0.631
0.
0
0
0
1
0
0
1
0
0

471

592

. 961
.597
.568
.198
.744
L7117

.308
.813
.785

NewDiam
ParDiam

o < oo

(=]

o o [w) o [=) [w]

(=)

[oN el

6/26/2009 10:44:59 AM

HGL
Up/Dn

1,059

1,048

1,047
1,034

1,034
1,026

1,026
1,024

1,024

1,021,

920.
917.

943.
942,

942.
941.

941

940.

939.
936.

936.
935.

1,032.
1,031.

1,030.
1,029.

1,029
1,027

.64
.03

.86
.93

.79
.81

L7
.31

.21
44

30
73

35
86
70
68

.58
03

91
29

11
16

37
07

95
16

.06
.33

Surchge

No

No

No

No

No

HYDRA™ Version 6.4.13.2
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TS

Ar29s 6/26/2009 10:44:59 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID _ Up/Dn Up/Dn Qmax  PaDiam  ypm,
~ — Qexcess
103 , 134.65 946.56 939.45 0.0054 8 0.016 0.005 0.62 0.06 0.886 0 939.49 No
138 103 947.48 938.73 0.550 0 938.85
0.546
111 338.00  1,071.60 1,063.59 0.0180 8 0.016 0.013 1.44 0.09 1.625 0 1,063.65 No
140 111 1,065.60 1,057.51 1.009 0 1,057.57
0.996
35 180.05  1,065.60 1,052.35 0.0231 8 0.016 0.013 1.63 0.09 1.840 0 1,052.41 No
142 35 1,056.82 1,048.20 1.143 0 1,048.26¢
1.129
147 290.39  1,056.82 1,048.00 0.0474 8 0.016 0.024 2.34 0.09 2.637 0 1,048.06 No
144 147 1,042.39  1,034.25 1.638 0 1,034.31
1.614
121 154.64 917.91 910.17  0.0054 8 0.016 0.014 0.94 0.12 0.893 0 910.25 No
146 121 916.80 909.33 0.555 0 909.41
0.541
46 219.91 916.80 909.23  0.0044 8 0.016 0.014 0.84 0.12 0.801 0 909.31 No
148 46 915.70 908.27 0.497 0 908.35
0.484
153 125.29 915.70 908.27 0.0054 8 0.016 0.014 0.94 0.12 0.893 0 908.35 No
150 153 915.31 907.59 0.554 0 907.67
0.541
122 221.75  1,047.73  1,039.36 0.0098 8 0.016 0.017 1.27 0.12 1.201 0 1,039.44 No
152 122 1,045.26 1,037.18 0.746 0 1,037.26
0.729
55 230.00  1,045.26 1,037.08 0.0122 8 0.016 0.017 1.19 0.09 1.337 0 1,037.14 No
154 55 1,042.39  1,034.28 0.830 0 1,034.34
- 0.814
126 339.84  1,085.36 1,077.14 0.0186 8 0.016 0.024 1.74 0.12 1.651 0 1,077.22 No
156 126 1,078.8% 1,070.83 1.025 0 1,070.91
s 1.002
90 267.04 1,078.87 1,070.68 0.0544 8 0.016 0.024 2.51 0.09 2.825 0 1,070.74 No
158 90 1,064.33 1,056.16 1.755 0 1,056,22
‘ 1.731
26 309.59  1,064.33. 1,055.94 0.0545 8 0.016 0.024 2.51 0.09 2.828 0 1,056.00 No
160 26 1,047.22  1,039.07 1.757 0 1,039.13
1.733
2 156.90  1,047.22 1,038.90 0.0293 8 0.016 0.024 1.84 0.09 2.072 0 1,038.96 No
162 2 1,042.39 1,034.31 1.287 0 1,034.37
1.263
105 221.16 1,042.39 1,034.06 0.0519 8 0.016 0.068 2.91 0.12 2.759 0 1,034.14 No
164 105 1,031.80 1,022.59 1.714 0 1,022.67
1.646
HP-0303a HYDRA™ Version 6.4.13.2
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Ar29s

Existing Pipes - Sorted by Analysis Sequence

UserlD
SEQ

1
166

24
168

61
176

101
174

34
176

75
178

16
180

50
182

148
184

87
186

123
188

g2
190

62
192

HP-0303a
Wilidan

G_ID

24

61

34

76

50

148

87

123

92

62

Length

221

136.

334.

334.

330.

301.

180.

213.

131.

.25

38

-90

72

72

45

62

28

25

.26

91

.29

Ground
Up/Dn

1,029

1,029,
1,020.

1,020,

1,012

1,012,

1,008

1,008
1,004

1,004
988

988

970.

970

961.

961.

957

957.
955.

955
953

953.
.01

951

951
949

949,
948.

T47.41 1,031

.80
.41

41
49

49
.66

66
.00

.00
.71

.71
.58

.59
39

.39
38

38
.27

27
38

.38
.13

13

.01
.87

87
34

invert Slope Diam "n" DesignQ DesVel d/D
Up/Dn
1,022.42 0.0091 8 .017 0.217 2.21 .36
1,021.99
1,021.73 0.0393 8 .017 0.295 3.92 .27
1,013.04
1,012.86 0.0490 8 017 0.295 4.38 .27
1,003.24
1,003.12 0.0099 8 .017 0.295 2.41 .39
1,000.57
1,000.47 0.0099 8 .017 0.295 2.41 .39
997.17
997.05 0.0474 8 .017 0.295 4.31 .21
981.18
980.97 0.0557 8 017 0.295 4.67 .27
962.56
962.39 0.0292 8 .017 0.333 3.78 .33
953.58
953.48 0.0200 8 .017 0.352 3.28 .36
949.88
949.78 0.0114 8 .016 0.360 2.70 .42
947.73
947.63 0.0066 8 .016 0.392 2.28 .51
946.23
846.13 0.0043 8 .016 0.392 1.97 .57
945.21
945.11 0.0039 8 .016 0.434 1.97 .63
944.60
944.53  0.0134 8 .016 0.434 3.04 .45
942.84

Page 7 of 12

Qfull
Qmax

QGXQGSS

1.
0.
0.

2.401
1.
1.197

1

1
1
2

1
2
1
0
1
1
0
1
0
0
0
0
0
0
0
0
0
0
0
1
0
0

154
717
500

491

. 682
.666
.371

2
1
1
1.
0
0

203

. 747
.452

.203
0.
0.452
2.
.639
. 344

.860
1.
.481

071
.286
.953

L7712
.063
.712

.292
.802
.443

.982
.610
.218

.796
.494
.102

.753
.468
.034

.402
.871
.437

747

638

776

6/26/2009 10:44:59 AM

NewDiam HGL
ParDiam Up/Dn
0 1,022.66
0 1,022.23
0 1,021.91
0 1,013.22
0 1,013.04
0 1,003.42
o] 1,003.38
0 1,000.83
0 1,000.73
0 997.43
0 997.23
0 981.36
0 981.15
0 962.74
0 962.61
0 553.80
0 953.72
0 950.12
0 950.06
0 948.01
0 947.97
0 946.57
0 946.51
0 945,59
0 945,53
0 945.02
0 944,83
0 943.14

Surchge

No

No

No

No

No

No *®

HYDRA™ Version 6.4.13.2
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Ar29s

Existing Pipes - Sorted b

UseriD
SEQ

97 B
194

37
196

39
198

106
200

77
202

128
204

54
212

130
214

115
216

134
218

89
220

HP-0303a
Willdan

G_ID

97

37

39

128

29

85

54

893

Length

157

294,

346.

326.

248,

278.

225.

238

319.

325,

.83

78

.08

09

.42

04

41

08

.53

46

41

.00

Ground

Up/Dn

946

946.
942,

942,
9339,

939.

932

932.
928.

928.
923.

923.
919.

919.
915.

915,
915.

915.
916,

059.
052.

052.
040.

938.
933.

933.
930.

948.34

11

11
24

24
04

04

.89

89
63

63
60

60
68

68
38

38
98

98
73

73
90

90
00

80

98"

98

Y Analysis Sequence

Invert
Upi/Dn

942

934.

934.
933.

933.
.09

931

930.
924.

924

918.

g18
915

914,
909.

908.
.22

907

907.
906.

906.
.19

902

051

040

931.
.40

925

925
921

.63

74

74
39

29

94
83

.73

36

.26
.04

94
08

98

i2
24

14

.41
040,

15

.00
031.

17

56

.80
.14

Slope Diam

0.0500

0.0046

0.0098

0.0177

0.0205

0.0099

0.0236

0.0063

0.0039

0.0150

0.0472

0.0276

0.0189

0.0220

8

Page 8 of 12

«

“n" DesignQ
T0.017 0.434
0.016 0.473
0.016 0.508
0.016 0.508
0.016 0.578
0.016 0.578
0.016 0.578
0.016 0.578
0.015% 0.578
0.016 0.578
0.016 0.022
0.016 0.022
0.016 0.017
0.016 0.017

DesVel

d/D

.63

.54

.45

.48

.57

.45

.63

.75

.51

.09

.09

.09

.09

Qfull
Qmax

excess

2.
1.
1.
0.
0.
0.

1.
0.
0.
1.
1.
0.
1.
1.
0.
1.
0.
0.
1.
1.
0.
0.
0.
0.

0
0
-0
1
0
0
2
1.
1.
2
1
1.
1.
1.
1.
1.
1.
1.

709
683
249

820
509
037

201
746
238

610
000
492

736
078
500

204
748
170

862
157
579

963
598
021

758
471
107

482
921
343

633
635
613

014
251
229

667
035
018
796
116
099

NewDiam
ParDiam

o o oo

o o

oo

oo

o

(=N e}

oo

[2)]

oo

[« Nl

oo

6/26/2009 10:44:59 AM

HGL
Up/Dn

942,
935.

935

933.
931.

931.
925,

925.
918,

918.
915.

915

909.
307.

907.
906,

906.
g02.

1,051
1,040

1,040.
.23

1,031

931.
925,

925

85
16

.16
933.

81

65
45

24
13

05
68

64
42

.24
909,

40

40
64

62
74

48
75

.47
.21

06

62
86

.86
921.

20

Surchge

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2
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Ar29s

Existing Pipes - Sorted by Anal

ysis Sequence

UseriD Length Ground Invert Slope Diam
SEQ G_ID Up/Dn Up/Dn

137 170.90 957.04 947.19 .0133 8
222 137 953.08 944,92

107 211.00 8953.08 944.82 .0152 8
224 107 949.02 941.61

141 186.20 1,043.71 1,035.45 .0094 8
226 141 1,042.98 1,033.70

142 198,32 1,042.98 1,033.60 .0118 8
228 142 1,040.00 1,031.27

112 284.66  1,040.00 1,031.07 .0138 8
230 112 1,036.00 1,027.15

25 301.62 1,036.00 1,027.06 .0138 8
232 25 1,031.16 1,022.88

18 280.00 1,031.16 1,022.78 .0335 8
234 18 1,028.70 1,013.40

129 300.00 1,028.70 1,013.29 L0221 8
236 129 1,014.69 1,006.66

143 146.41 985.43 977.90 .0039 8
238 143 985.00 977.33

114 269.15 985.00 977.13 .0083 8
240 114 982.15 974.91

49 350.00 982.15 974.81 .0039 8
242 49 984.35 973.43

146 198.51 955.86 948,71 .0172 8
244 146 952.90 945.29

3 285.00 952.90 945.09 .0122 8
246 3 949.02 941.61

88 181.00 949.02, 941.41 .0094 8
248 88 948.66 939.71

HP-0303a

Wilidan

™

Page 9 of 12

"n" DesignQ DesVel d/D
70.016 0.010 1.24 .09
.016 0.010 1.33 .09
.016 0.020 1.24 .12
.016 0.020 1.39 .12
.016 0.049 1.68 .15
017 0.082 2.03 .21
.016 0.097 2.90 .18
.016 0.097 2.35 .18
016 0.012 0.80 .12
.017 0.094 1.68 .24
.017 0.094 1.24 .27
.016 0.018 1.41 .09
.016 0.018 1.19 .09
.016 0.033 1.39 .15

Qfull
Qmax

excess

.396
0.
0.

1.495
0.
0.918
1.175
0.
0.70%

1

2

867
857

928

730

1.313
0.
0.796

816

422
.883
.834

1
0
0
1.
0
0

426

. 886
.804

.218
1.
.281

. 801
.119
.022

1
1
1
1
0.756
0.470
0.458
1.100
0.683
0.589
0.761
0.
0
1
0
0
1
0
0
1
0
0

377

473

.379

.590
. 988
.970

.339
.832
.813
174
.729
. 696

6/26/2009 10:44:59 AM

NewDiam HGL
ParDiam Up/Dn
0 947.25
¢ 944,98
0 944.88
0 941.67
0 1,035.53
0 1,033.78
0 1,033.68
0 1,031.35
0 1,031.17
0 1,027.25
0 1,027.20
0 1,023.02
0 1,022.90
0 1,013.52
0 1,013.41
0 1,006.78
0 977.98
0 977.41
0 977.29
0 975.07
0 974.99
0 973.61
0 948.77
0 945.35
0 945.15
0 941.67
0 941.51
0 939.81

Surchge

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



P

Ar29s

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Siope Diam "n" DesignQ DesVel d/D
SEQ G_ID Up/Dn Up/Dn

32 149.81 348.66 939.51 0.0039 8 0.016 0.033 0.98 .18
250 32 947.48 838.93

10 183.00 947.48 938.73 0.0067 8 0.016 0.040 1.29 .18
252 10 945.23 937.51

150 188.27 1,035.21 1,027.01 0.0304 8 0.016 0.005 1.47 .06
254 150 1,029.83 1,021.29

120 333.63 1,029.83 1,021.11 0.0435 8 0.016 0.058 2.67 .12
256 120 1,014.69 1,006.61

66 208.76 1,014.69 1,006.41 0.0549 8 0.017 0.165 4.03 .21
258 66 1,002.25 994.9¢4 :

73 189.24 1,002.25 994.59 0.1111 8 0.016 0.165 5.27 .18
260 73 984 .35 973.56

135 152.16 984.35 973.43 0.0753 8 0.017 0.259 5.08 .24
262 135 969.70 961.97

52 318.05 969.70 961.67 0.0474 8 0.017 0.271 4,30 .27
264 52 954 .42 946.61

83 343.48 954.42 946.44 0.05849 8 0.017 0.300 4.63 .27
266 83 935.@5 927.57

154 327.00 956.20 948.13 0.04686 8 6.016 0.024 2.32 .09
268 154 942.5% 932.88

82 206.56 942 .55 932.74 0.0247 8 0.01s 0.02¢4 1.69 .09
270 82 935.65 927.64

a8 147.39 935.65 927.32 0.0623 8 0.017 0.331 4.93 .27
272 98 926.51 918.14

133 136.70 926.51 918.00 0.0039 8 0.016 0.331 1.81 .54
274 133 924.00 917.47

11 204,50 924.00 917.37 0.0039 8 0.016 0.347 1.82 .54
276 11 920.41 916.57

HP-0303a
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Qfull
Qmax

Qexcess

0.
0.
0.

0.
0.614
0.

2.
.312
.307

2.
1.
1.

. 840
. 764
.599

.039
.509
.343

.325
.065
.806
.637
.638
-367
.840
.764
.464
. 617
.625
. 601

2
1
2
1
1
2
1
1
2
1
1
1.
1
1
3
1
1
0
0
0
0
0
0

1
1

2
1
1
4
2
2

3

754
468
435

989

574
112

526
569
511

904

.182
.158

.024
.878
.548

. 755
.469
-138
.758
.471
.123

6/26/2009 10:44:59 AM

NewDiam HGL
ParDiam Up/Dn
0 939.63
0 939.05
0 938.85
0 937.63
0 1,027.05
0 1,021.33
0 1,021.19
0 1,006.69
0 1,006.55
0 985.08
0 994.71
0 973.68
0 973.59
0 962.13
0 961.85
o] 946.79
0 946.62
0 927.75
0 948.19
0 932.94
0 932.80
0 927.70
0 927.50
0 918.36
0 918. 36
0 917.83
0 917.73
0 916.93

Surchge

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



(
Ar29s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmanx
Qexcess
131 127.00 920.41 916.41 .0155 8 .017 0.362 3.02 .39 1.509
278 131 918.38 914.44 ) 0.937
0.575
9 85.00 918.38 914.14 .1428 8 .017 0.362 7.00 .24 4.579
280 9 916.73 902.00 2.844
" 2.482
152 326.26 916.73 902.19 .0042 10 015 0.946 2.44 .67 1.418
282 152 912.05 900.83 0.881
: ~-0.066
156 348.83 949.70 942.35 .0103 8 .016 0.017 1.30 .12 1.228
284 156 946.43 938.77 0.762
. 0.745
2 119.42 946.43 938.67 .0089 8 .016 0.017 1.20 .12 1.142
286 72 945.23 937.61 0.709
0.692
17 280.01 945.23 937.41 .0118 8 .016 0.063 1.72 .18 1.317
288 17 942.05 934.10 0.818
0.756
18 288.25 942.05 934.00 .0450 8 .016 0.085 3.03 .15 2.569
290 48 930.62 921.04 1.596
1.510
63 277.26 930.62 920.94 .0146 8 .017 0.107 2.08 .21 1.463
292 63 924.59 916.90 0.908
0.801
155 260.29 924.59 916.80 .0165 8 .017 0.127 2.38 .24 1.557
294 155 920.49 912.50 0.967
0.840
15 302.46 920.49 912.40 .0118 8 .017 0.153 2.15 .27 1.316
296 15 917.88 908.83 0.818
0.665
127 313.43 917.88 908.73 .0040 8 .017 0.180 1.53 .39 0.762
298 127 915.31 907.49 0.473
0.293
102 313.64 915.31 907.39 L0134 8 .017 0.199 2.43 .30 1.402
300 102 912.77 903.19 0.871
0.672
104 163,37 912.77 903.09 .0145 8 .017 0.232 2.66 .33 1.456
302 104 912,05 900.73 0.905
0.672
125 154.50 912.05 900.66 L0027 12 .015 1.204 2.21 .66 1.863
304 125 910.58 300.24 1.157
~0.047
HP-0303a
Willdan Page 11 0of 12

6/26/2009 10:45:00 AM
NewDiam HGL Surchge
ParDiam Up/Dn
0 916.67 No
0 914.70
0 914.30 Yes
0 902.75
12 902.75 No
4 901.39
0 942.43 No
0 938.85
0 938.75 No
0 937.69
0 937.53 No
0 934.22
0 934.10 No
0 921.14
0 921.08 No
0 917.04
0 916.96 No
0 912.66
0 912.58 No
0 909.01
0 908.99 No
0 907.75
0 907.59 No
0 903.39
0 903.31 No
0 901.32
15 801. 32 No
4 900.9¢0

HYDRA™ Version 6.4.13.2
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Ar239s
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn " Qmax
- — Qexcess
110 247.85 910.58 900.14  0.0027 12 0.015 1.301 2.28 0.70 1.871
306 110 907.13 899.46 1.162
-0.139
79 307.94 907.13 899.36 0.0033 12 0.015 1.400 2.46 0.68 2.046
308 79 903.48 898.35 1.271
-0.129
23 162.00 903.48 895.24  0.0425 12 0.017 1.428 6.08 0.34 7.367
310 23 898.00 888.35 4.576
3.148
13 309.05 898.00 888.21 0.0216 12 0.016 1.512 4.88 0.42 5.252
312 13 891.70 881.53 3.262
1.750
HP-0303a

Willdan Page 12 of 12

Ty

P

6/26/2009 10:45:00 AM

NewDiam HGL
ParDiam Up/Dn
15 900.84

6 900.16

15 900.04

6 893.03

0 885.58

0 888.69

0 888.63

0 881.95

Surchge

No

HYDRA™ Version 6.4.13.2



oy

Existing Pipes - Sorted b

Ar30s

UseriD

SEQ G_ID
—

2 1
49

q 49
4

6 4
43

8 43
14

10 14
5

12 5
25

14 25
58

16 58
22

18 22
10

20 i0
22 16
17

24 17
HP-0303a

Wilidan

Length

194.

312.

133,

48.

224,

127.

142,

88

54

.00

27

00

95

70

.40

98

.19

77

Yy Analysis Sequence

Ground
Up/Dn

954
947

947

952,
941,

941

939,
938.

1,029,
1,022,

1,022.
1,018.

1,018,
1,007,

1,007.
1,003.

971

971.

992.
988,

944,
.28

941

.09
.74

74
939.

90

98
34

.34
939.

00

00
99

19
97

37
32

32
25

25
95

.71

33

72
85

65

Invert
Up/Dn

933

933.
931

940
933.

933
931

931.
930.

1,021
1,014,

1,014,
1,010

1,009.
999,

999
995,

963.
963.

984,
980

937
934,

" T94s.
.24

88

08

.23

.07

10

.00
.33

13
95

L11

92

79

.09

93
18

.06

74

99
14

69

.89

.56

03

Slope Diam

0.0649

0.0059

0.0276

0.0125

0.0038

0.0275

0.0368

0.0395

0.0232

0.0062

0.0448

0.0119

8

0.016

0.016

Area 30

T0.016

Page 10f 8

DesignQ

0.019

0.006

0.025

0.031

0.007

0.007

0.039

DesVel

0.09

Qfull
Qmax

X
3.
1.
1.
0.
0.

0.

2.

1.
1.
1.
0.
0.
0.
0.
0.

2.
1.
1.

2.

1
1
2
1
1
1
1
1
0
0.
0.
2.
1.
1.
1.
0.
0.

086
917
897

932
579
560

011
249
243

356
842
836

742
461
435

010
248
217

325
444
413

407
495
464

846
147
116

955
593
586

559
589
583
319

813
780

NewDiam
ParDiam

o (=] [=Nw] <

(]

(=]

o

[w]

Qo [}

[»Nol

(=)

6/26/2009 10:45:18 AM

HGL
Up/Dn

945
933

933
931

940.
933,

933

931,

931
931

1,021.
1,015.

1,014.
1,010.

1,009.
999.

999.
995.

964
963

984

980.

937.
934.

.94
.30

.16
.31

11
14

.04
37

.23
.05

19
00

85
15

99
24

14
82

.05
.20

.73
93

66
13

Surchge

No

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



e

Ar30s 6/26/2009 10:45:18 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam gy,
. QGXCG§S
94 178.35 941,28 933.93 0.0402 8 0.016 0.039 2.56 0.12 2.429 0 934,01 No
26 94 934.09 926.76 1.509 0 926.84
1.470
96 223.82 934.09 926.76  0.0566 8 0.016 0.039 2.56 0.09 2.882 0 926.82 No
28 96 920.43 914,10 1.790 0 914.16
1.751
9 30.83 920.43 913.75 0.1044 8 0.016 0.039 3.47 0.09 3.916 0 913.81 No
30 9 919.80 910.53 2.432 0 910.59
2.393
18 180.00 898.00 885.35  0.0040 8 0.017 0.061 1.17 0.24 0.766 0 885.51 No
32 18 898.00 884.63 0.476 0 884.79
0.415
44 205.00 898.00 884.53  0.0050 8 0.017 0.061 1.22 0.21 0.859 0 884.67 No
34 44 897.00 883.50 0.533 0 883.64
0.472
95 156.00 897.00 883.40  0.0040 8 0.017 0.061 1.18 0.24 0.770 0 883.56 No
36 95 897.00 882.77 0.478 0 882.93
0.417
20 280.83 967.45 959.29  0.0075 8 0.016 0.010 0.93 0.09 1.048 0 959.35 No
38 20 965.45 957.19 0.651 0 957.25
0.641
27 200.80 1,026.47 1,011.99 0.0040 8 0.016 0.029 0.90 0.15 0.765 0 1,012.09 No
27 1,020.14 1,011.19 0.475 0 1,011.29
0.446
33 200.65 1,020.14 1,010.99 0.0568 8 0.016 0.029 2.56 0.09 2.888 0 1,011.05 No
42 33 1,007.57 999.59 1.794 0 999.65
- 1.765
34 241.18 1,007.57 999.27  0.1003 8 0.016 0.029 3.40 0.09 3.837 0 999,33 No
44 34 985.99 975.08 2.383 0 975.14
2.355
64 153,44 985.99 974.86  0.0072 8 0.016 0.029 1.22 0.15 1.031 0 974.96 No
46 64 982.05 973.75 0.640 0 973.93
0.612
30 329.73  1,016.10 1,008.50 0.0071 8 0.016 0.015 1.08 0.12 1.023 0 1,008.58 No
48 30 1,013.28 1,006.15 ' 0.635 0 1,006.23
0.621
11 167.73  1,013.28 1,006.05 0.0070 8 0.016 0.015 1.07 0.12 1.016 0 1,006.13 No
50 11 1,012.00 1,004.87 0.631 0 1,004.95
0.617
31 260.00 1,036.34 1,024.62 0.0099 8 0.017 0.076 1.71 0.21 1.202 0 1,024.76 No
52 31 1,030.20 1,022.06 0.747 0 1,022.20
0.671
HP-0303a HYDRA™ Version 6.4.13.2
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P

Ar30s 6/26/2009 10:45:18 AM
Existing Pipes - Sorted by Analy;is Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel dbp Qfull  NewDiam HGL  Surchge
SEQ G_ID ‘Up/Dn Up/Dn Qmax  PaDiam  yom,
_-AM_M_%MM_ME_-_M — Qexcess —_
75 210.90 1,030.20 1,021.96 0.0098 8 0.017 0.076 1.70 0.21 1.200 0 1,022.10 No
54 75 1,.028.09 1,019.89 0.746 0 1,020.03
0.669
76 338.69  1,028.09 1,019.79 0.0179 8 0.016 0.076 2.12 0.18 1.622 0 1,019.91  No
56 76 1,022.58 1,013.72 1.007 0 1,013.84
0.931
28 327.35  1,022.58 1,013.59 0.0711 8 0.016 0.076 3.41 0.12 3.231 0 1,013.67 No
58 28 998.61 990.31 2.007 0 990.39
1.931
35 166,94 941.26 933.06 0.0074 8 0.016 0.017 1.10 0.12 1.044 0 933.14 No
60 35 940.00 931.82 ; 0.649 0 931.90
. 0.632
13 195.37 940.00 931.72  0.0039 8 0.016 0.017 0.80 0.12 0.761 0 931.80 No
62 13 938,99 930.95 0.472 0 931.03
0.456
39 181.88 978.57 970.51  0.0090 8 0.016 0.007 1.02 0.09 1.151 0 970.57 No
64 39 977.00 968.87 0.715 0 968.93
0.707
70 182.00 977.00 968.77 0.0176 8 0.016 0.007 1.12 0.06 1.607 0 968.81 No
66 70 974.00 965.57 0.998 0 965.61
0.990
45 327.08  1,016.92 1,009.39 0.0071 8 0.016 0.018 1.08 0.12 1.023 0 1,009.47 No
68 45 1,014.40 1,007.06 0.635 0 1,007.14
0.617
47 308.30 1,014.40 1,006.9¢ 0.0071 8 0.016 0.018 1.08 0.12 1.021 0 1,007.04 No
70 47 1,012.00 1,004.77 0.634 0 1,004.85 -
0.616
67 192.50  1,012.00 1,004.67 0.0071 8 0.016 0.033 1.20 0.15 1.018 0 1,004.77 No
72 67 1,010.26 1,003.31 0.633 0 1,003.41
0.600
90.28  1,010.26 1,003.21 0.0057 8 0.016 0.045 1.19 0.18 0.911 0 1,003.33 No
74 7 1,010.57 1,002.70 0.566 0 1,002.82
0.520
73 329.37  1,010.57 1,002.60 0.0343 8 0.016 0.045 2.37 0.12 2.245 0 1,002.68 No
76 73 1,002.00 991.29 1.395 ] 991.37
1.349
50 340.60  1,020.54 1,012.14 0.0334 8 0.016 0.021 1.96 0.09 2,213 0 1,012.20 No
78 50 1,010.71  1,000.78 1.374 0 1,000.84
1.354
46 254.11  1,010.71 1,000.64 0.0197 8 0.016 0.021 1.51 0.09 1.700 0 1,000.70 No
80 46 1,003.95 995.64 1.056 0 995,70
1.035
HP-0303a ) HYDRA™ Version 6.4.13.2
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Ar30s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
: _Qexcess
99 260.56 1,003.95 995.54 0.0201 8 .016 0.058 2.02 .15 1.717
82 99 998.61 89%0.31 1.066
1.008
74 166.68 958.61 990.07 0.0488 8 .016 0.139 3.49 .18 2.676
84 74 990.32 981.94 1.662
1.523
41 111.25 990.32 981.83 0.0075 8 .017 0.139 1.81 .30 1.047
86 41 989.90 981.00 0.650
0.511
52 195.00 999.98 8992.00 0.0039 8 .016 0.003 0.53 .06 0.756
88 52 1,002.00 991.24 0.470
0.467
89 164.27 1,002.00 991.04 0.0332 8 016 0.050 2.33 .12 2.207
90 89 995.85 985.59 1.371
1.320
79 153.95 995.85 985.46 0.0292 8 016 0.050 2.19 .12 2.072
92 79 988.85 980.96 1.287
1.236
53 55.53 988.85 980.46 0.1578 8 016 0.066 4,27 .09 4,813
94 53 985.11 971.70 2.989
2.922
23 293.48 985.11 871.32 0.0196 8 L0186 0.066 2.21 .18 1.695
96 23 974.00 965.58 1.052
0.986
29 254,78 974.00 965.37 0.0591 8 .016 0.088 3.47 .15 2.945
98 29 962.86 850.32 1.829
1.741
26 254 .86 962.86 950.18 0.0118 8 .017 0.088 1.87 .21 1.317
100 26 855.08 947,17 0.818
0.730
54 122.17 941.35 934.06 0.0039 8 .013 0.000 0.20 .00 0.752
102 54 940.10 933.59 0.467
0.467
88 329.93 940.10 933.49 0.0186 8 013 0.000 0.20 .00 1.652
104 88 939.00 927.36 1.026
1.026
55 222.87 1,036.40 1,028.31 0.0040 8 .016 0.006 0.68 .08 0.761
106 55 1,035.90 1,027.43 0.473
0.467
60 215.09 1,000.25 990.28 0.0738 8 .016 0.025 2.92 .09 3.291
108 60 993.52 974 .41 2.044
2.019
HP-0303a
Wiildan Page 4 of 8

6/26/2009 10:45:18 AM

NewDiam HGL
ParDiam Up/Dn
0 995.64
0 990.41
0 990.19
0 982.06
0 882.03
0 981.36
0 992.04
0 ©981.28
0 981.12
0 985.67
0 985.54
0 981.04
0 980.52
0 971.76
0 971.44
0 965.70
0 965.47
0 850.42
0 950.32
0 947.31
0 934.06
0 933.59
0 933.49
0 927.36
0 1,028.37
0 1,027.49
0 990.34
0 974.47

Surchge

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2
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Ar30s . 6/26/2009 10:45:18 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert  Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G._ID Up/Dn Up/Dn Qmax  PaDiam o m,
———— . Qexcess —_—
61 299,54 993.52 974.23  0.0134 8 0.016 0.025 1.48 0.12 1.402 0 974.31 No
110 61 977.86 970.22 0.871 0 970.30
0.846
51 253.00 977.86 970.12  0.0130 8  0.016 0.025 1.46 0.12 1.382 0 970.20 No
112 51 974.99 966.83 0.858 0 966.91
0.833
71 252.50 974.99 966.73  0.0142 8  0.016 0.025 1.52 0.12 1.445 0 966.81 No
114 71 971.33 963.14 0.897 0 963.22
0.872
21 218.77 971.33 962.94 0.0511 8 0.016 0.032 2.43 0.09 2.738 0 963.00 No
116 21 962.46 951.77 1.700 0 951.83
1.668
100 332.73 962.46 951.65  0.0083 8  0.017 0.063 1.57 0.21 1.104 0 951.79 No
118 100 957.00 948.89 . 0.685 0 949.03
0.623
62 334.83 957.00 948.79  0.0051 8  0.017 0.063 1.23 0.21 0.868 0 948.93 No
120 62 955.08 947.07 0.539 0 947.21
0.477
93 200.50 955.08 946.97  0.0078 8  0.017 0.168 1.96 0.33 1.072 0 947.19 No
122 93 953.65 945.40 ‘ 0.666 0 945.62
0.498
37 266.98 953.65 945.20 0.0248 8  0.017 0.168 2.92 0.24 1.909 0 945,36 No
124 37 947.40 938.57 1.186 0 938.73
1.018
2 238.00 947.40 938.47  0.0248 8  0.017 0.168 2.92 0.24 1.908 0 938.63 No
126 2 940.81 932.57 1.185 0 932.73
1.017
83 238.60 940.81 932.47  0.0236 8  0.017 0.168 2.84 0.24 1.861 0 932.63 No
128 83 934.90 926.84 1.156 0 927.00
0.988
63 300.55 943.41 932.07  0.0327 8 0.016 0.025 1.94 0.09 2.191 0 932.13 No
130 63 931.28 922.24 1.361 0 922.30
1.336
97 276.23 931.28 922.12  0.0122 8 0.016 0.025 1.41 0.12 1.340 0 922.20 No
132 97 927.24 918.74 0.832 0 919.01
. 0.807
8 155.33 927.24, 918.61  0.0095 8 0.016 0.025 1.25 0.12 1.183 0 919.01 Yes
134 8 924,87 917.13 0.735 0 919.01
0.709
59 250.01 924.87. 918.93  0.0123 8  0.016 0.025 1.42 0.12 1.345 0 919.01 No
136 59 923,00 915.85 0.835 0 915.93
' . 0.810
HP-0303a ' HYDRA™ Version 6.4.13.2
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Existing Pipes - Sorted by Analysis Sequence

Ar30s

UseriD Length
SEQ G_ID

78 185.46
138 78

65 64.46
140 65

90 255.00
142 90

98 162,00
144 98

19 90.00
146 19

92 165.00
148 92

3 160.00
150 3

12 162.27
152 12

72 199.93
154 72

66 207.56
156 66

84 310.72
158 84

15 237.65
160 15

85 293.11
162 85

82 202.19
164 82

HP-0303a

Willdan

Ground
Up/Dn

938
939

939,
906.

898
897

887.
897,

897

1,083.
1,079.

1,079.
1,075.

1,075.
1,072.

1,072

1,070.
1,068.

1,068.
1,066.

1,066.
1,060.

1,060

1,035.
1,023,

.95
.00

0o
90

.00
.00

00
00

.00
896.

34

62
32

32
30

30
17

.17
1,070.

37

37
32

32
41

41
15

.15
1,035.

30

90
87

Invert Slope Diam
Up/Dn
931.42  0.0219 8
927.36
926.76  0.4865 8
895.40
884.54  0.0040 8
883.52
883.42  0.0040 8
882.77
882.66 0.0040 8
882.30
1,074.84  0.0234 8
1,070.98
1,070.88 0.0234 8
1,067.14
1,067.04 0.0181 8
1,064.10
1,063.90 0.0083 8
1,062.25
1,062.15 0.0098 8
1,060.11
1,060.01  0.0059 8
1,058.17
1,058.07 0.0354 8
1,049.66
1,049.44 0.0750 8
1,027.47
1,027.20 0.0588 8
1,015.31

0.01¢6

0.015

0.016

0.016

0.016

0.017

Page 6 of 8

DesignQ DesVel d/D
0.006 1.25 .06
0.007 3.95 .03
0.032 1.00 .18
0.032 1.00 .18
0.093 1.25 .27
0.053 2.19 .15
0.053 2.19 .15
0.053 1.92 .15
0.053 1.44 .18
0.053 1.57 .18
0.053 1.32 .21
0.053 2.41 .12
0.053 3.50 .12
0.059 3.10 .12

Qfull
Qmax

excess

1.

793

.113
.107

1
1
8.
5
5

451

.249
.242

0.766
0.

0.444
0.
0.
0.445
0.
0.
0.
1.853
1.

1.098
1.

476

768
477

766
476
383

151

853

.151
.098

.631
.013
. 960

.101
. 684
.631

.201
.746
.683

1
1
1
1
0
1
0
0
1
0
0
0.
0
0
2
1
1
3
2
2
2
1
1

932

.579
.527

.279
.416
.363

.317
.060
.008
.938
.825
.766

6/26/2009 10:45:18 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 931.46 No
0 927.40
0 926.78 No
0 895.66
0 884.66 No
0 883.64
o] 883.54 No
0 882.89
0 882.84 No
0 882.54
0 1,074.94 No
0 1,071.08
0 1,070.98 No
0 1,067.24
0 1,067.14 No
0 1,064.20
0 1,064.02 No
0 1,062.37
0 1,062.27 No
0 1,060.23
0 1,060.15 No
0 1,058.31
0 1,058.15 No
0 1,049.74
0 1,049.52 No
0 1,027.55
0 1,027.28 No
0 1,015.39

HYDRA™ Version 6.4.13.2



Ar30s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground
SEQ G_ID " Up/bn
32 302.53  1,023.87
166 32 1,005.56
69 298.94  1,005.56
168 69 996.90
101 268.65 996. 90
170 101 989.90
40 195.25 989.90
172 40 982.05
77 118.99 982.05
174 77 976.69
68 158,92 976.69
176 68 965.45
91 152.34 965.45
178 91 964.06
48 268.00 964.06
180 48 941.34
38 136.20 941,34
182 38 938.99
36 206.75 938.99
184 36 934,90
87 277.90 934.90
186 87 927.63
81 209.50 927.63
188 81 923.00
42 68.50 923.00
190 42 922.70
56 192.39 922.70
192 56 921.42
HP-0303a

Willdan

Invert Slope Diam n" DesignQ DesVel d/D Qfull
Up/Dn Qmax
_Qexcess

1,015.03 .0789 8 .016 0.085 3.59 12 3.404
991.15 ' 2,114
2.029

990.95 .0178 8 .016 0.085 2.11 .18 1.615
985.64 1.003
0.918

985.54 .0158 8 017 0.085 2.16 .21 1.520
981.31 0.944
0.859

981.20 .0372 8 .017 0.228 3.57 .24 2.338
973.93 1.452
1.224

973.75 .0458 8 .017 0.264 4.23 .27 2.593
968.30 1.611
1.346

968.06 .0682 8 .017 0.264 4.84 .24 3.165
957.22 1.965
1.701

956.93 L0721 8 .017 0.274 4.97 .24 3.253
945.95 2.020
1.746

945.67 L0465 8 . 017 0.283 4.26 27 2.612
933.22 1.622
1.339

933.12 L0167 8 .017 0.283 2.86 .33 1.564
930.85 0.972
0.689

930.75 .0184 8 .017 0.328 3.15 .36 1.645
926.94 1.022
0.694

926.74 .0276 8 .017 0.500 4.03 .39 2.013
919.07 1.250
0.751

918.97 L0173 8 016 0.500 3.46 .45 1.593
915.35 0.989
0.490

915.25 .0159 8 .016 0.525 3.43 .48 1.528
914.16 0.949
0.424

913.99 .0039 8 .015 0.552 2.10 .72 0.757
913.24 0.470
~-0.082

Page7 of 8

o,

.

6/26/2009 10:45:18 AM

NewDiam HGL
ParDiam Up/Dn
0 1,015.11
0 991.23
0 991.07
0 985.76
0 985.68
0 981.45
0 981.36
0 974.09
0 973.93
0 968.48
0 968.22
0 957.38
0 957.09
0 946.11
0 945.85
0 933.40
0 933.34
0 931.07
0 930.99
0 827.18
0 927.00
0 919.33
0 919.27
0 915.65
0 915.57
0 914.48
10 914.47
6 913.72

Surchge

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



%\
Ar30s 6/26/2009 10:45:18 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam “n” DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  yoq,
; - Qexcess _
6 220.12 921.42 913.13 0.0126 8 0.016 0.552 3.16 0.51 1.359 0 913.47 No
194 6 919.80 910.36 0.844 0 910.70

0.292
80 187.49 919.80 910.26 0.0392 8 0.017 0.595 4.80 0.39 2.397 0 910.52 No
196 80 914.37 902,92 1.489 0 903.18

0.894
57 184.25 914.37 902.76 0.0391 8 0.017 0.595 4,80 0.39 2.397 0 5503.02 No
198 57 906.90 895.55 1.489 0 895,81

. 0.894

24 296.30 906.90 895,40 0.0434 8 0.017 0.606 5.06 0.39 2.524 0 895.66 No
200 24 896,34 882.54 1.568 0 882.80

0.962
86 123.45 896.34 882.30 0.0816 8 0.017 0.704 6.63 0.36 3.461 0 882.54 No
202 86 892.10 872.23 2.149 0 872.47

1.446
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 8 of 8



o

Ar31s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground
SEQ G ID Up/Dn
2 188.49 1,021.65
2 2 1,020.38
3 145.44  1,020.38
q 3 1,011.96
12 265.10 1,039.92
6 12 1,035.96
6 200.00 1,035.96
8 6 1,027.49
11 275.00 1,027.49
10 11 1,011.96
8 198.06 1,011.96
12 8 392,95
14 245.47 992.95
14 14 964.11
13 170.00 964.11
16 13 953.87
1 191.62 953,87
18 1 939.59
9 270.00 939.59
20 9 919.01
4, 268.00 91'9.01
22 4 904.06
7 275.41 904.06
24 7 898.80
HP-0303a

Willdan

Area 31

Invert Slope Diam "n" DesignQ DesVel d/D Qfull
Up/Dn Qmax
Qexcess

1,013.76 0.0098 8 .016 0.022 1.26 .12 1.197
1,011.92 0.744
0.722

1,011.74 0.0758 8 .01l6 0.022 2.96 .09 3.337
1,000.71 2.072
2.051

1,030.72 0.0158 8 .016 0.047 1.79 .15 1.522
1,026.54 0.945
0.898

1,026.40 0.0510 8 .016 0.047 2.89 .12 2.735
1,016.21 1.699
1.652

1,015.39 0.0552 8 .016 0.047 3.00 .12 2.847
1,000.81 1.768
1.721

1,000.42 0.0765 8 016 0.068 3.54 .12 3.352
985.26 2.082
2.014

984.85 0.1258 8 .016 0.114 5.07 .15 4.298
953.97 2.669
2.555

853.60 0.0567 8 .016 0.114 3.77 .18 2.884
943.97 1.791
1.677

943.57 0.0724 8 .016 0.114 3.85 .15 3.261
929.69 2.025
1.911

929.39 0.0729 8 L0117 0.256 5.00 .24 3.271
908.71 2.032
1.776

909.45 0.0532 8 017 0.256 4.27 .24 2.795
895.19 1.736
1.480

895.09 0.0394 8 .017 0.256 3.93 .27 2.406
884.23 1.494
1.238

Page 1 of 2

6/26/2009 10:45:40 AM

NewDiam HGL
ParDiam Up/Dn
0 1,013.84
0 1,012.00
0 1,011.80
0 1,000.77
0 1,030.82
0 1,026.64
0 1,026.48
0 1,016.29
0 1,016.07
0 1,000.89
0 1,000.50
0 985.34
0 984.95
0 954.07
0 953.72
0 944.09
0 943.67
0 929.79
0 829.55
0 909.87
] 909.61
0 895.35
0 895.27
0 884.41

Surchge

No

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



éj
Ar31is
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
. QBXG65§
16 326.00 898.80 884.10 0.0245 8 .016 0.555 4.12 0.45 1.897
26 16 885.40 876,11 1.178
0.623
5 330.50 885.40 876.01  0.0040 8 .015 0.555 2.12 0.72 0.763
28 5 887.16 874.70 0.474
-0.081
15 325.00 887.16 874.37  0.0024 12 .016 0.555% 1.70 0.46 1.739
30 15 887.60 873.60 1.080
0.525
10 335.00 887.60 873.50 0.0024 12 .016 0.555 1.69 0.46 1.735
32 10 889.00 872.71 1.077
0.523
HP-0303a
Willdan Page2of 2

6/26/2009 10:45:40 AM

NewDiam HGL
ParDiam Up/Dn
0 884.40
] 876.49
10 876.49
6 875.18
0 874.83
o] 874.06
] 873.96
0 873.17

Surchge

No

No

HYDRA™ Version 6.4.13.2



Ar32

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n"

SEQ G_ID Up/Dn Up/Dn

5 31.95 894.30 886.28 0.3246 8 .013

2 5 890.82 875.91

7 135.00 903.45 901.20 0.0136° 8 013

4 7 907.24 899.37

9 125.00 888.69 880.64 0.0442 8 .013

6 9 887.90 875.12

10 275.00 890.04 881.92 0.0319 8 .013
10 885.54 873.14

11 160.62 903.75 886.61 0.0105 8 .017

10 11 901.93 884.92

8 216.49 901.93 884.82 0.0106 8 .017

12 8 898.40 882.53

1% 186.00 902.50 883.86 0.0066 8 .013

14 15 898.40 882.63

1 90.03 898.40 882.43 0.0114 8 .017

16 1 896.98 881.40

17 334.91 896.98 881.30 0.0158 8 .017

18 17 890.82 876.01

12 202.27 890.82 875.81  0.0039% 8 .017

20 12 887.90 875.02

13 200.78 887.90 874.92 0.0039 8 .017

22 13 886.00 874.13

2 201.45 886.00 874.03 0.0039 8 .017

24 2 885.18 873.24

HP-0303a

Wilidan

Area 32

DesignQ

DesVel

d/iD

Qfull
Qmax

_Qexcess

Page 1 of 2

0.000

0.000

0.000

0.000

0.088

0.089

.00

.00

.00

.00

.21

.21

.00

.21

.21

.27

.27

.27

(23}

.903
.287
.287

L4111
.876
.876

.546
.581
.581
.165
. 345
. 345
.243
172
.683
.246
L7174
. 685

. 985

612

.612
.296

6/26/2009 10:46:10 AM
NewDiam HGL Surchge
ParDiam Up/Dn

0 886.28 No
0 875.99
0 801.20 No
0 899.37
0 880.64 No
0 875.12
0 881.92 No
0 873.14
0 886.75 No
0 885.06
0 884.96 No
0 882.67
0 883.86 No
0 882.63
0 882.57 No
0 881.54
0 881.44 No
0 876.15
0 875.99 No
0 875.20
0 875.10 No
0 874.31
0 874.21 No
o] 873.42

HYDRA™ Version 6.4.13.2



5
-

Ar32
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G 1D Up/Dn Up/Dn Qmax
Qexcess
16 288.80 916.15 908.38  0.0315 8 0.013 0.000 0.20 0.00 2.152
26 16 907.24 899.27 1.337
1.337
4 241.20 907.24 899.04 0.0495 8 0.013 0.000 0.20 0.00 2.697
28 4 895.72 887.09 1.675
1.675
3 230.00 895.72 886.87 0.0590 8 0.013 0.000 0.20 0.00 2.942
30 3 885.18 873.31 1.827
1.827
6 28.56 885,18 873.14  0.0035 8 0.017 0.089 1.17 0.27 0.717
32 6 885.54 873.04 0.445
0.357
14 141.83 885.54 872.80 0.0467 8 0.016 0.089 3.09 0.15 2.618
34 14 884.30 866.18 1.626
1.537
HP-0303a

Wilidan Page 2 of 2

6/26/2009 10:46:10 AM
NewDiam HGL  Surchge
ParDiam Up/Dn
0 ‘908,38 No
8} 889.27
0 899.04 No
0 887.09
0 886.87 No
0 873.32
0 873.32 No
0 B873.22
0 872.90 No
0 866.28

HYDRA™ Version 6.4.13.2



Py

Ar33
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground
SEQ G_ID Up/Dn
1 345,00 883.15
2 1 880.85
8 101.00 880.85
4 8 881.40
q 200.00 881.40
6 4 883.40
7 181.00 883.40
8 7 883.85
3 242.00 883.85
10 3 882.06
5 251,93 885.93
12 5 884.73
6 271.61 884.73
14 6 883.35
280.00 883.35
16 2 882.06
9 82.00 882.06
18 9 882.05
HP-0303a
Willdan

Invert
Up/Dn

875.

873

873.

873

873.
872.

872

871

877.
875.

875.

874

874

862

861.

S0

.85

65

.26

06
35

.25
871.

47

.27
862,

77

40
91

81

.20

.10
862.

77

.57

79

Slope Diam

T0.0059 3§
0.0039 8
0.0036 8
0.0043 8
0.0351 8
0.0059 8
0.0059 8
0.0405 8
0.0095 8

"o
n

.017

.016

.017

.013

.013

.017

Area 33

.017

Page 1 of 1

DesignQ

0.188

0.188

0.000

0.000

DesVel

——

1.79

d/D

ngcgs;

.934
.580
.392

. 753
.468
.280

722
. 448
.261

. 795
.494
.306

.271
.410
.223

.932
.579
.579

.933
.579
.579

.437
.514
.514
.182
.734
.546

0.36

Qfull
Qmax

NewDiam
ParDiam

<

o

o

(=]

6/26/2009 10:46:43 AM

HGL
Up/Dn

876.
.08

874

873.
873.

873.
872,

872

871.
862.

877.
875.

875,
.20

874

874

862,

862.
862.

14

91
52

34
63

.51
871.

73

43
93

40
91

81

.10

79

79
01

Surchge

—
No

No

No

No

No

HYDRA™ Version 6.4.13.2



Ar34s

Existing Pipes - Sorted by Analysis Sequence

UserliD
SEQ

11
10

13
12

15
14

14
16

HP-0303a
Willdan

G_ID

37

40

11

13

15

14

27

Length

87.

153.

330.

325,

236.

232.

267.

242,

276.36

59

.41

00

00

00

10

47

5.00

46

54

Area 34

Ground Invert Slope Diam n" DesignQ DesVel d/D
Up/Dn Up/Dn
1,023.85 1,015.65 .0635 8 .016 0.017 2.12 .06
1,006.00 998.11
1,006.00 997.75 .0838 8 016 0.017 2.44 .06
876.35 968.41
1,015.64 1,007.58 L0111 8 .013 0.000 0.20 .00
1,015.15 1,006.61
1,015.15 1,006.51 L0114 8 .016 0.012 1.15 .09
1,012.25 1,004.22
1,008.84 1,000.00 .0397 8 .016 0.010 1.68 .06
1,003.85 993.92
954.57 947.09 . 0431 8 .016 0.016 2.23 .09
940.66 932.88
940.66 932.70 .0585 8 .016 0.016 2.04 .06
926.66 913.70
1,023.90 1,015.61 .0480 8 .016 0.016 1.84 .06
1,012.25 1,004.28
1,012.25 1,003.98 .0943 8 .01l6 0.032 3.30 .09
991.25 982.05
951.02 943.21 .0225 8 .016 0.030 1.92 .12
944.96 937.26
944.96 937.13 .0311 8 .016 0.030 2.26 .12
936.99 928.80
936.99 928.69 .0295 8 .016 0.030 2.20 .12
929.75 921.53

Page1of -5

Qfull
Qmax

nggegg

.053
.896
.878

.508

w

179

.161

.275
.792
. 792

.292
. 802
.791

.415
.500
.491
514
.562
.545

.930
.820
.803
.654
.649
.633

.722
.311
.279

.816
.128
.098

.138
.328
.298

.082
.293

NewDiam
ParDiam

o (=) (=)

o

oo

oo

o

6/26/2009 10:53:39 AM

HGL
Up/Dn

1,015,
998.

997.
968.

1,007.
1,006.

1,006.
.28

1,004

1,000.
993.

947,
932.

932.
913.

1,015.
1,004.

1,004.
982.

943.
937.

937.
928.

928.
921.

69
15

79
45

58
61

57

04
96

15
94

74
74

65
32

04
11

29
34

21
88

77
80

Surchge

No

No

No

No

No

No
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Ar3ds . 6/26/2009 10:53:39 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground invert Slope Diam "n" DesignQ DesVel d/D Qfull NewD_iam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Padiam  yon.
— MMM“NMMEEM -_—
24 348.01 929.75 921.74 0.0435 8 6.016 0.030 2.24 0.09 2.526 0 921.80 No
26 24 915.10 906.61 1.569 0 906.67
. 1.539

22 345,00 992.34 984.39 0.0388 8 0.016 0.027 2.12 0.09 2.386 0 984.45 No
28 22 979.80 971,01 : 1.482 0 971.07

1.455
32 235.73 979.80 970.81 0.0106 8 0.016 0.027 1.32 0.12 1.248 0 970.89 No
30 32 976.35 968.31 0.775 0 968.39

0.748
35 341.70 976.35 968.21  0.0345 8 0.016 0.064 2.65 0.15 2.250 0 968.31 No
32 35 964.21 956.43 1.397 0 956.53

1.333
52 330.00 964.21 956.33  0.0039 8 0.017 0.064 1.16 0.24 0.761 0 956.49 No
34 52 962.68 955.03 0.472 0 955.19

0.408
10 350.00 962.68 954.85  0.0040 8 0.017 0.079 1.25 0.27 0.764 0 955.03 No
36 10 964.85 953.46 : 0.474 0 953.64

0.396 '
30 350.00 964.85 953.45  0.0039 8 0.017 0.079 1.23 0.27 0.755 0 953.63 No
38 30 959.75 952.09 0.469 0 952,27 :

0.391
26 87.59 967.90 960.86 0.0039 8 0.013 0.000 0.20 0.00 0.755 0 960.86 No
40 26 968.95 960.52 0.469 0 960.52

0.469
28 150,42 961.00 952.88 0.0716 8 0.016 0.017 2.25 0.06 3.242 0 952.92 No
42 28 $53.00 942,11 2.014 0 942.17

1.997
38 276.58 953.00 942.11 0.0414 8 0.016 0.017 2.19 0.09 2.464 0 942.17 No
44 38 940.00 930.67 1.530 0 930.73

1.51¢4 .
29 43.00 994.61 987.35 0.0254 8 0.016 0.009 1.34 0.06 1.929 0 987.39 No
46 29 996.10 986.26 1.198 0 986.30

1.189
31 282.00 981.62 973.69  0.0464 8 0.016 0.008 1.81 0.06 2.610 0 973.73 No
48 31 968.95 960.61 1.621 0 960.65

1.612
33 347.74 968.95 960.42 0.0337 8 0.016 0.041 2.35 0.12 2.224 0 960.50 No
50 33 956.82 348.71 1.381 0 948.79

1.340
62 350.00 956.82 948.59  0.0091 8 0.016 0.041 1.36 0.15 1.155 0 948.69 No
52 62 953.25 945,41 0.717 0 945,51

0.676
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page2of 5



1

Ar34s

Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Siope Diam "n" DesignQ DesVel d/D
SEQ G_ID Up/Dn Up/Dn

25 352.24 953.25 945.31  0.0115 - 8 0.016 0.041 1.53 .15
54 25 949,21 941,27

39 242,00 923.10 913.40 0.0220 8 0.016 0.008 1.25 .06
56 39 916.58 908.07

41 274.00 962.40 954.25 0.0114 8 0.016 0.015 1.15 .09
58 41 958,72 951.12

12 350.00 958.72 951.02 0.0043 8 0.016 0.015 0.84 .12
60 12 957.24 949.50

42 67.00 917.09 909.63 0.0037 8 0.016 0.002 0.51 .06
62 42 917.50 909.38

44 76.35 928.15 920.17 0.0861 8 0.013 0.000 0.20 .00
64 44 926.66 913.60

16 293.65 926.66 913.41  0.0040 8 0.016 0.020 0.90 .15
66 16 921.05 912.25

46 128.25 961.20 953.21  0.0097 8 0.016 0.006 0.83 .06
68 46 959.75 951.97

61 251.06 959,75 951.87 0.0102 8 0.017 0.089 1.74 .21
70 61 957.24 949.30

60 277.69 957.24 949.30  0.0329 8 0.017 0.128 3.12 .21
72 60 948.77 940.16

53 230.00 948,77 939.88 0.0884 8 0.016 0.128 4.25 .15
74 53 929.33 919,54

7 325.02 929.33 919.34  0.0221 8 0.017 0.128 2.56 .21
76 7 921.05 912.15

59 214.98 921.05 912,05 0.0039 8 0.017 0.161 1.45 .36
78 59 919.21 911.21

18 266.00 919.21 910.95 0.0059 8 0.017 0.161 1.70 .33
80 18 917.50 909.38

HP-0303a
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Qfull
Qmax

—Qexcess

.298
.806
. 765
.798
L1117
.109
.295
.804

789

799
.496

481

. 740
.460

458

.554
.208
.208

.762
.473
.453

.191
.740
.735

.226
.761
.672

.198
.365
.237

.603
.238
.110

. 802
.119
.991

L7157
.470
.310
. 931
.578
.417

o

.

6/26/2009 10:53:39 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 945.41 No
V] 941.37
0 913.44 No
0 908.11
0 954.31 No
o] 951.18
0 8951.10 No
0 949.58
o] 909.67 No
0 909.42
0 920.17 No
0 913.60
0 913.51 No
0 912.35
o] 953.25 No
0 952.01
o] 952.01 No
0 949.44
0 949,44 No
0 940.30
0 939.98 No
0 919.64
o] 919.48 No
0 912.29
0 912.29 No
0 911.45
0 911.17 No
0 909.60

HYDRA™ Version 6.4.13.2
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Ar34s 6/26/2009 10:53:39 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n” DesignQ DesVel d/D Qfull NewD?am HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  ParDiam Up/Dn *’
. : Qexcess
9 256.00 917.50 909.18 0.0047 8 0.017 0.166 1.60 0.36 0.833 0 909.42 No
82 9 916.58 8907.97 0.517 0 908.21

0.352
56 247.00 916.58 907.87 0.0047 8 0.017 0.176 1.59 0.36 0.830 0 908.11 No
84 56 915.10 906.71 0.516 0 906.95

0.340
43 164.27 915.10 906.47 0.0238 8 0.017 0.206 3.05 0.27 1.869 0 906.65 No
86 43 910.50 902.56 1.161 0 902.74

0.956
20 350.00 8910.50 902.46 0.0237 8 0.017 0.220 3.04 0.27 1.866 0 902.64 No
88 20 902.80 85%4.16 1.159 0 894,34

0.939
23 114.72 902.80 894.06 0.0289 8 0.017 0.220 3.36 0.27 2.061 0 894.24 No
30 23 898.00 890.74 1.280 0 890.92

1.060
48 318.00 1,028.95 1,020.67 0.0841 8 0.016 0.021 3.12 0.09 3.514 0 1,020.73 No
92 48 1,003.85 993,92 2.183 0 993.98

2,162
51 238.00 1,003.85% 993.59 0.0491 8 0.016 0.036 2.38 0.09 2.684 0 993.65 No
94 51 991.25 981.91 1.667 0 981.97

1.631
45 183.24 991.25 981.81 0.1035 8 0.016 0.068 4.11 0.12 3.898 0 981.89 No
96 45 970.08 961.81 2.421 o] 961.91

2.353
49 326.19 970.08 961.81 0.0627 8 0.016 0.084 3.58 0.15 3.033 0 961.91 No
98 49 949,21 941.37 1.884 0 941.47

R 1.800

55 194.43 949,21 941.17 0.0318 8 0.017 0.129 3.07 0.21 2.162 Q 941.31 No
100 55 943.00 934.98 1.343 0 935.12

1.214
34 66.16 943.00 934.87 0.0642 8 0.01l6 0.129 4.01 0.18 3.071 0 934.99 No
102 34 940.00 930.62 1.907 ¢] 930.74

1.779
2 334.49 940.00 930.33 0.0731 8 0.016 0.155 4.28 0.18 3.275 0 930.45 No
104 2 814.65 905.89 2.034 0 906.01

. 1.879

36 227.15 914.65 905.59 0.0644 8 0.016 0.155 4.01 0.18 3.075 0 905.71 No
106 36 8398.00 830.96 1.810 0 891.08

1.755
19 224.39 838.00 850.54 0.0138 8 0.016 0.399 2.97 0.42 1.422 0 850.82 No
108 19 896.10 887.45 0.883 0 887.73

0.484
HP-0303a HYDRA™ Version 6.4.13.2
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Ar34s 6/26/2009 10:53:39 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam n" DesignQ DesVel d/D Qfull Neijam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  Padiam  yono
TT207 34 TEse T e ———— ————— —  __ ___ __ __ Qexcess _—
63 207.34 896.10 887.33 0.0110 8 0.016 0.399 2.76 0.45 1.271 0 887.63 No
110 63 892.92 885.05 0.789 0 885,35
0.390
1 21%.00 892.92 884.86 0.0055 8 0.016 0.399 2.15 0.54 0.897 0 885.22 No
112 1 8394.00 883.66 0.557 0 884.04
0.158
58 191.76 1,031.27 1,023.20 0.0239 8 0.013 0.000 0.20 0.00 1.873 0 1,023.20 No
114 58 1,025.87 1,018.62 1.163 0 1,018.62
1.163
54 330.24 1,025.87 1,018.56 0.0978 8 0.016 0.033 3.36 0.09 3.789 0 1,018.62 No
1le 54 996.10 986.26 2.353 0 986,32
. 2.320
47 144.25 996.10 8986.06 0.0074 8 0.016 0.042 1.36 0.18 1.044 0 986.18 No
118 47 991 .50 984,99 0.648 0 985.11
0.606
8 253.81 891.50 983.89 0.3244 8 0.016 0.042 6.12 0.09 6.901 0 984.05 No
120 8 934.50 901.65 4.286 0 901.71
4,244
50 160.00 934.50 901.15 0.1074 . 8 0.0le 0.051 3.52 0.09 3.872 0 901.21 No
122 50 894.00 883.96 2.467 0 884.04
2.416
17 60.00 894.00 883.66 0.0060 8 0.016 0.451 2.33 0.57 0.939 0 884.04 No
124 17 896.00 883.30 0.583 0 883.68
0.132
57 194.00 896.00 883.10 0.1419 8 0.017 0.451 7.45 0.27 4.564 0 883.28 No
126 57 888.61 855.58 2.834 0 855.76
2.384
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s

Existing Pipes - Sorted by Analysis Sequence

Slope Diam

UseriD Length Ground Invert

SEQ G_ID Up/Dn Up/Dn

7 197.86 994.00 984.00 0.0809
2 7 997.75 968.00

14 278.15 880.48 872.87 0.0142
4 14 876.81 868.91

46 185.13 876.81 868,81 0.0148
6 46 874.38 866.07

100 136.70 874.38 865.97 0.031s8
8 100 873.06 861.62

17 115.00 929,33 921.80 0.0150
10 17 927.83 920.07

22 146.64 873.73 866.01 0.0039
12 22 872.94 865.44

27 190.69 887.70 879.07 0.0164
14 27 883.61 875.94

40 189.03 883.61 875.84 0.0108
16 40 880.48 873.80

51 241.06 880.48 873.61 0.0204
18 51 876.91 868.69

90 119.97 876.91 868.59 0.0178
20 90 874.85 866.46

72 146,37 874.85 866.36 0.0331
22 72 873.06 861.52

35 339.98 942.40 933.39 0.0427
24 35 927.08 918.88
HP-0303a

Willdan

8

.01le

.016

.016

.016

.013

Area 35

Page10of 8

DesignQ DesVel d/D
0.016 2.39 .06
0.012 1.28 .09
0.012 1.31 .09
0.012 1.50 .06
0.008 1.03 .06
0.004 0.52 .06
0.021 1.38 .09
0.021 1.33 .12
0.021 1.54 .09
0.021 1.43 .09
0.021 1.95 .09
0.000 0.20 .00

Qfull NewDiam

Qmax ParDiam
— Qexcess

3.446 0

2.140 ]

2.124

1.446 0

0.898 0

0.886

1.474 0

0.916 0

0.904

2.161 0

1.342 0

1.330

1.486 0

0.923 0

0.915

0.755 0

0.469 0

0.465

1.552 0

0.964 0

0.943

1.259 0

0.782 0

0.761

1.731 0

1.075 0

1.054

1.615 0

1.003 0

0.982

2.203 0]

1.368 0

1.347

2.503 0

1.555 0

1.555

6/26/2009 10:54:04 AM

HGL
Up/Dn

984

872.
868.

868

866.

866.
861.

921.
920.

866.
865.

879.
876.

875.
873.

873.
868.

868.
866.

866.
.58

861

933.
924.

.04
968.

04

93
97

.87

13

01
66

84
11

05
48

13
00

92
88

67
75

65
52

42

39
10

Surchge

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



Ar35s 6/26/2009 10:54:04 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull Newaam HGL Surchge
SEQ G_iD Up/Dn Up/Dn Qmax ParDiam Up/Dn
Qexcess -

102 120.00 927.08 818.75 0.0213 8 0.013 0.000 0.20 0.00 1.766 0 924.10 No
26 102 924,10 916.20 1.097 0 924.10

1.097
37 260.00 1,057.20 1,051.00 0.1738 8 0.016 0.024 3.51 0.06 5.052 0 1,051.04 No
28 37 1,014.90 1,005.81 3.137 0 1,005.85

3.113
26 209.00 1,014.90 1,005.08 0.1065 8 0.016 0.024 3.51 0.09 3.954 0 1,005.14 No
30 26 990.00 982.82 2.456 0 982.88

2.432
71 132.00 980.00 982,72 0.0575 8 0.016 0.024 2.58 0.09 2.906 0 982.78 No
32 71 981.80 975.13 1.805 0 975.19

1.781
39 145.00 920.69 912.52 0.0359 8 0.016 0.008 1.59 0.06 2.295 o] 912,56 No
34 39 916.75 907.32 1.425 o] 907.40

1.417
49 175.00 925.90 918.44 0.0207 8 0.016 0.008 1.21 0.06 1.745 0 918.48 No
36 49 922.25 914.81 1.084 0 914.85

1.075 .
50 140.00 900.65 893.74 0.0039 8 0.016 0.021 0.89 0.15 0.753 0 801.00 Yes
38 50 901.50 8383.20 0.467 0 801.00

0.44¢6
67 80.00 901.50 893.00 0.0038 8 0.016 0.021 0.88 0.15 0.742 0 901.00 Yes
40 67 801.00 892.70 0.461 0 901.00

0.440
62 185.00 8584.20 886.18 0.0167 8 0.016 0.007 1.09 0.06 1.566 0 886.22 No
42 62 891.10 883.09 0.973 0 883.13

0.965
64 352.19 894.65 888.58 0.0316 8 0.016 0.012 1.50 0.06 2.154 0 888.62 No
44 64 885.18 877.45 1.338 0 877.49

1.326
65 95.00 928.52 921.15 0.0080 8 0.016 0.006 0.75 0.06 1.084 0 921.19 No
46 65 927.83 - 920.39 0.673 0 920.43

0.668
3 115.00 927.83 919.87 0.0097 8 0.016 0.017 1.26 0.12 1.190 0 919.95 No
48 3 926.34 918.76 0.739 0 918.84

0.722
66 145.00 934.66 927.00 0.0306 8 0.016 0.009 1.47 0.06 2.118 0 927.04 No
50 66 931.28 922.57 1.315 0 922.61

1.307
69 107.83 883.51 875.74 0.0347 8 0.016 0.029 2.00 0.09 2,257 0 875.80 No
52 69 879.58 872.00 1.402 0 872.06

1.372
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s 6/26/2009 10:54:04 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Gro‘und Invert Slope Diam "n" DesignQ DesVel d/D Qfull NewD?am HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam  y,n,
: - — 4 Qexcess
q1 162.09 879.58 871.80 0.0039 8 0.016 0.029 0.89% 0,15 0.755 0 871.90 No
54 41 880.40 871.17 0.469 0 871.27
0.440
55 231.94 880.40 870.96 0.0983 8 0.016 0.029 3.37 0.09 3.798 0 871.02 No
56 55 862.06 848.17 2.359 0 848.33
2.330
73 171.00 932.55 924.98 0.0379 8 0.01s 0.007 1.64 0.06 2.359 0 925.02 Yes
58 73 927.75 918.50 1.465 0 919.40
1.458
74 142.00 824.10 916.00 0.0194 8 0.013 0.000 0.20 0.00 1.689 3} 8924.10 No
60 74 924.10 913.24 1.049 0 924.10
1.049
103 41.01 924,10 916.00 0.0122 8 0.013 0.000 0.20 0.00 1.338 0 925.00 No
62 103 925.00 915.50 0.831 0 925.00
0.831
19 407.47 925.00 917.50 -0.0222 3 0.000 0.000 0.20 1.00 0.000 0 926.55 No
64 19 931.00 926.55 0.000 0 926.55
0.000
77 85.00 914.50 907.97 0.0038 8 0.016 0.006 0.66 0.09 0.743 0 908.03 No
66 77 916.75 907.65 0.462 0 907.71
. 0.456
8 100.00 916.75 507.32 0.0058 8 0.016 0.017 0.97 0.12 0.923 0 907.40 No
68 8 917.11 906.74 0.573 0 906.82
0.556
79 269,00 944.32 935.56 0.0828 8 0.016 0.010 2.42 0.06 3.486 0 935.60 No
70 79 922.46 913.30 2.165 0 913.34
R 2.154
28 204.00 922.46 913.10 0.0137 8 0.01s6 0.010 1.26 0.09 1.420 0 913.16 No
72 28 918.00 910.30 0.882 0 910.44
0.871
80 146.00 964.00 953.58 0.0040 8 0.01s 0.022 0.90 0.15 0.764 0 953.68 No
74 80 963.40 953.00 0.474 0 953.10
0.453
61 201.54 963.40 952.90 0.0244 8 0.016 0.022 1.68 0.09 1.893 0 952.96 No
76 61 956.00 947.98 1.176 0 948.04
1.154
1 201.54 956.00 947.98 0.0372 8 0.016 0.022 2.07 0.09 2.337 0 948.04 No
78 1 948.50 940.48 1.452 0 940.57
1.430
82 274.48 986.25 977.80 0.0357 8 0.016 0.018 2.03 0.09 2.290 0 977.86 No
80 82 897.75 968.00 1.422 0 968.06
1.404
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull
SEQ G_ID Up/Dn Up/Dn Qmax
——— TTEE Y TR e e — Qexcess
23 56.09 997.75 967.68 0.1548 8 0.016 0.036 4.23 0.09 4.767
82 23 974.25 959.00 2.960
, 2.924
83 167.37 883.26 875.03  0.0063 8 0.016 0.015 1.01 0.12 0.960
84 83 882.49 873.98 0.596
0.582
85 125.00 937.39 928.76  0.0110 8 0.016 0.021 1.34 0.12 1.269
86 85 935.50 927.39 : 0.788
0.766
86 85.00 ©936.19 928.53  0.0095 8 0.016 0.007 1.05 0.09 1.183
88 86 935.50 927.72 0.735
0.728
95 183.19 935.50 927.19  0.0419 8 0.016 0.029 2.20 0.09 2.479
30 95 927.75 919,52 ' 1.540
1.511
21 229.00 927.75 919.32 0.0538 8 0.016 0.047 2.97 0.12 2.812
92 21 914.50 906.99 1.746
1.700
91 94.22 914.50 906.84 0.0172 8 0.016 0.047 1.87 0.15 1.589
94 91 912.38 905.22 0.987
0.940
92 226.16 898.18 889.59  0.0283 8 0.016 0.011 1.42 0.06 2.038
96 92 891.10 883.19 1.266
1.255
76 99.34 891.10 882.89 0.0228 8 0.016 0.026 1.93 0.12 1.828
98 76 888.83 880.63 1.135%
1.109
38 130.50 888.83 880.33 0.0225 8 0.016 0.026 1.92 0.12 1.816
100 38 885.18 877.40 1.128
1.102
81 303.06 885.18 877.35 0.0146 8 0.016 0.046 1.73 0.15 1.465
102 81 880.00 872.92 0.910
0.864
93 145,00 930.83 923.23  0.0039 8 0.016 0.011 0.79 0.12 0.753
104 93 931.28 922.67 0.468
0.457
14 298.33 931.28 922.43  0.0126 8 0.016 0.035 1.61 0.15 1.362
106 44 926.34 918.66 0.846
0.811
57 325.07 926.34 918.56 0.0118 8 0.017 0.135 2.15 0.27 1.319
108 57 922.84 914.71 0.819
0.684
HP-0303a
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NewDiam
ParDiam

(=]

[ e

(=]

o

SO

[w]

[N e}

6/26/2009 10:54:04 AM

HGL
Up/Dn

967

875.
.06

874

928.
.47

8927

928

827.

927

919.
907.

906.
905.

889.
.23

883

882.
880.

880.
877.

877.
873.

923.
922.

922

918.

918.
914,

.74
959.

06

11

84

.59

78

.25
919.

58

40
07

94
32

63

97
71

41
48

45
02

31
75

.53

76

74
89

Surchge

—_—
No

No

No

No

No

No

HYDRA™ Version 6.4.13.2
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Ar35s 6/26/2009 10:54:04 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground invert Slope Diam " DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G ID Up/Dn Up/Dn Qmax  PaDiam  yoh, '
— TOTTI25 00 T sEe R e —— e —  _ __  _ _ ___ Qexcess —
94 125.00 989.50 980.20 0.0282 8 0.016 0.022 1.80 0.09 2.033 0 980.26 No
110 94 985,91 976.68 1.263 0 976.74

1.241
56 135,00 985,91 976.58  0.0100 8 0.016 0.022 1.28 0.12 1.212 0 976.66 No
112 56 981.80 975.23 0.753 0 975.31

0.731
15 150.00 981.80 975.03  0.0097 8 0.016 0.046 1.41 0.15 1.195 0 975.13 No
114 15 984.20 973.57 0.742 0 973.67

0.697
20 82.00 984.20 973.47  0.0095 8 0.017 0.066 1.68 0.21 1.182 0 973.61 No
116 20 985.40 972.69 0.734 0 972.83

0.668
75 240.00 985.40 972.59  0.0545 8 0.016 0.066 2.98 0.12 2.828 0 972.67 No
118 75 965.25 959.52 1.756 0 959,60

1.690
68 78.00 965.25 959.32 0.0403 8 0.016 0.066 2.87 0.15 2.431 0 959.42 No
120 68 966.00 956.18 1.510 0 956.28

1.444
89 258.00 966.00 956.18 0.0609 8 0.016 0.066 3.15 0.12 2.989 0 956.26 No
122 89 948.50 940.48 1.856 0 940.57

1.790
31 278.26 948.50 940.37 0.0040 8 0.017 0.107 1.32 0.30 0.765 0 940.57 No
124 31 947.00 939.26 0.475 0 939.46

0.368
52 343.59 947.00 939.18 0.0337 8 0.016 0.107 2.90 0.18 2.224 0 *939. 30 No
126 52 935.85 927.61 1.381 0 927.73

1.274
97 175.90 935.85 927.41  0.0039 8 0.017 0.107 1.31 0.30 0.759 0 927.61 No
128 97 938.75 926.72 0.471 0 926.92

0.364
78 158.48 938.75 926.54 0.0039 8 0.017 0.107 1.31 0.30 0.758 0 926.74 No
130 78 931.00 925.92 0.471 0 926.12

0.364
43 131.70 931.00 925.82  0.0024 8 0.017 0.148 1.20 0.39 0.597 0 926.08 No
132 43 933.00 925,50 0.371 0 925.76

0.223
60 341.17 933.00 925.40 0.0150 8 0.017 0.185 2.57 0.30 1.484 0 925.60 No
134 60 928.00 920.28 0.922 0 920,48

0.737
98 210.00 908.25, 900.78 0.0238 8 0.016 0.006 1.30 0.06 1.868 0 914,73 Yes
136 98 922,84 895.79 1.160 0 914.73

1.154
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s 6/26/2009 10:54:04 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Siope Diam "n" DesignQ DesVel d/D Qfull NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
_Qexcess
30 268.04 922.84 914.59 0.0296 8 0.017 0.141 2.9%6 0.21 2.083 0 914.73 No
138 30 917.11 906.67 1.294 0 906.81
1.153
63 318.57 917.11 906.54 0.0340 8 0.017 0.158 3.17 0.21 2.233 0 906.68 Yes
140 63 922.25 895,72 1.387 0 901.02
_ 1.229
16 105.96 922.25 895.59 0.0282 8 0.017 0.167 3.11 0.24 2.035 0 901.02 Yes
142 16 901.00 892.60 1.264 0 901.00
1.098
10 280.22 901.00 900.98 0.0661 8 0.017 0.188 4,42 0.21 3.116 0 901.12 "No
144 10 896.80 882.45 1.935 0 882.59
1.747
47 54.00 8396.80 881.82 0.2370 8 0.016 0.188 6.96 0.15 5.899 0 881.92 No
146 47 876.50 869,02 3.664 0 869.12
3.476
25 138.02 8%76.50 865.49 0.0599 8 0.017 0.188 4.21 0.21 ' 2.964 0 865.63 No
148 25 876.50 857.23 1.841 0 857.63
1.653
99 121.64 887.72 8789.26 0.0426 8 0.016 0.007 1.74 0.06 2.500 0 879.30 No
150 95 882.49 874.08 1.553 0 874.12
1.546
29 168.865 882.49 873.88 0.0039 8 0.016 0.023 0.89 0.15 0.758 0 873.98 No
152 29 880.00 873.22 0.471 0 873.32
0.448
96 118.40 880.00 872.82 0.0147 8 0.017 0.096 2.08 0.21 1.469 0 872.96 No
154 96 879.24 871.08 0.912 4} 871.22
0.817
84 350.00 879.24 870.98 0.0103 8 0.017 0.096 1.88 0.24 1.229 0 871.14 No
156 84 875.21 867.38 0.763 0 867.54
0.668
54 215.42 875,21 867.20 0.0086 8 0.017 0.096 1.72 0.24 ’ 1.126 0 867,36 No
158 54 872.94 865.34 0.699 0 865.50
0.604
58 135.94 872.94 865,24 0.0062 8 0.017 0.100 1.55 0.27 0.953 0 865.42 No
160 58 872.07 864,40 0.592 0 864.58
0.492
59 215.86 872.07 864.30 0.0040 8 0.017 0.127 1.40 0.33 0.765 0 864.52 No
162 59 870.85 863.44 0.475 0 863.66
0.348
42 95.43 870.85 863.24 0.0046 8 0.017 0.127 1.50 0.33 0.823 0 863.46 No
164 42 870.30 862.80 0.511 0 863.02
0.384
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s 6/26/2009 10:54:04 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert  Slope Diam “n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam 5,
— —Qexcess
6 340.79 870.30 862.70 0.0039 8 0.017 0.127 1.39 0.33 0.760 0 862.92 No
166 6 873.06 861.36 0.472 0 861.58
0.345
18 113,33 873.06 861.16 0.0664 8 0.01s6 0.162 4.08 0.18 3.121 0 861.28 Yes
168 18 870.00 853.64 1.938 0] 854.35
1.777
101 350.00 967.75 960.20 0.0039 8 0.016 0.010 0.67 0.09 0.761 0 960.26 No
170 101 974.25 958.82 0.473 0 958.88
0.463
33 247.38 974.25 958.60 0.0175 8 0.016 0.046 1.89 0.15 1.601 0 958.70 No
172 33 874.00 954.28 0.994 0 354.38
0.949
34 238.09 974.00 954.18 0.0440 8 0.016 0.105 3.32 0.18 2.542 0 954.30 No
174 34 951.75 943.70 1.579 0 943,82
1.474
48 116.93 951.75 943.35 0.0657 8 0.016 0.105 3.66 0.15 3.105 0 943.45 No
176 48 944.58 935.67 1.929 0 935.77
1.824
219 238.73 944.58 935.45 0.0354 8 0.016 0.105 2.98 0.18 2.280 0 935.57 No
178 24 935.11 927.00 1.416 0 927.12
1.311
12 350.00 935.11 926.86 0.0196 8 0.017 0.105 2.41 0.21 1.696 0 927.00 No
180 . 12 928.00 820.00 1.054 0 920.40
0.949
45 224.93 928.00 820.18 0.0240 8 0.017 0.314 3.43 0.33 1.876 0 920.40 No
182 45 922.25 914.79 1.165 ¢] 915.01
’ 0.851
13 220.00 822.25 814.69 0.0201 8 0.017 0.314 3.13 0.33 1.716 ] 914.91 No
184 13 918.00 910.28 1.065 0 810.50
0.751
a 238.45 918.00 910.18 0.0212 8 0.017 0.421 3.54 0.39 1.765 0 910.44 No
186 9 912.38 905.12 1.096 0 905.38
0.676
1 215.55 912.38 905.02  0.0212 8  0.01s 0.467 3.68 0.42 1.764 0 905.30 No
188 11 907.67 900.45 1.096 0 900.73
0.628
5 302.04 907.67 900.27 0.0170 8 0.015 0.994 4.22 0.66 1.579 10 900.71 No
190 5 901.36 895.14 0.981 4 895,58
~0.013
88 345.02 901.36 894.30 0.0246 8 0.016 0.994 4,84 0.60 1.899 0 894.70 No
192 88 893.08 885.83 1.179 0 886.23
0.186
HP-0303a HYDRA™ Version 6.4.13.2
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Ar35s

Existing Pipes - Sorted by Analysis Sequence

Userib Length Ground Invert Slope Diam “n" DesignQ DesVel d/D
SEQ G_ID Up/Dn Up/Dn

87 282.01 893.08 885.73 0.0220 8 0.016 0.894 4.58 .60
194 87 887.26 879.53

4 284.42 887:26 879.43 0.0220 8 0.016 0.994 4,58 .60
196 4 880.43 873.17 ‘

70 243.77 880.43 873.07 0.0224 8 0.016 0.994 4.62 .60
198 70 875.90 867.61

53 314.00 875.90 860.33 0.0099 10 0.016 0.994 3.40 .55
200 53 876.50 857.23

32 314.17 876.50 857.13 0.0099 10 0.016 1.187 3.56 .60
202 32 870.00 854.03

2 329.30 870.00 853.89 0.0180 10 0.016 1.356 4.59 .55
204 2 862.06 847.97

36 328.00 862.06 847.87 0.0178 10 0.016 1.401 4.56 .55
206 36 854.90 842.04

HP-0303a

Willdan Page 8 of 8

Qfull
Qmax

Qexcess

1.
.116
.122

.798
.116
.123

.813
.126
.133

.183
.356
.362

.182
.355
.169

.946
.829
<473

.929
.819
.418

1
0
1
1
0
1
1
0
2
1
0
2
1
0
2
1
0
2
1
0

797

6/26/2009 10:54:04 AM

NewDiam HGL
ParDiam Up/Dn

0 886.

13
0 879.93
0 879.83
0 873.57
0 873.47
0 -868.01
0 860.79
0 857.69
0 857.63
0 854.53
0 854.35
0 848.43
0 848.33
0 842,50

Surchge

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



Ar36

Existing Pipes - Sorted b
UseriD Length
SEQ G _ID

1 297.83
2 1

2 85.00
4 2

| 155,00
6 4

5 188.00
8 5

3 90.00
10 3

6 129.00
12 6

7 315.00
14 7

HP-0303a

Willdan

Ground
Up/Dn

888.
892.

892
886

894

886.
.00

8717

877.
.00

872

872

866.
850.

00
50

.50
.00

.00
886.

00

00

00

.00
866.

00

00
00

v Analysis Sequence

Invert
Up/Dn

881.
880.

880

883.
875.

874.
864.

864.
.70

859

859,
.57

852

852.
835.

90
72

.58
875.

40

50
05

95
70

60

60

47
22

Slope

0.0040

0.0609

0.0545

0.0545

0.0544

0.0545

0.0548

Diam

8

0.017

0.017

Page 1 of 1

DesignQ

0.268

0.268

DesVel

Qfull
Qmax

oo

PR BRN S e sy e T

.763
.474
.206

.991
.858
.590
.'829
.757
.757

.829
. 157
.489
.827
.756
.488

.829
.757
.489

.836
.761
.493

NewDiam
ParDiam

j=]

o

<o

6/26/2008 10:54:34 AM

HGL
Up/Dn

882
881

880.
.56

875

883.
875.

875.
864.

864.
859.

859,
852.

852.
835.

.22
.04

74

50

11

11
86

76
86

76
73

63
38

Surchge

No

No

No

No

HYDRA™ Version 6.4.13.2



Area 37

Ar37s 6/26/2009 10:54:58 AM
Existing Pipes - Sorted by Analysis Sequence :
UserlD Length Ground Invert Slope Diam n” DesignQ DesVel diD Qfull NewDiam HGL Surchge
SEQ G Ib Up/Dn Up/Dn Qmax ParDiam Up/Dn
— — : Qexcess —_—
1 350.00 892.25 886.30 0.0043 8 0.017 0.165 1.53 0.36 0.799 0 886,54 No
2 1 894.85 884.78 O.,4’96 0 885.02

0.331
2 350.00 894.85 884.68 0.0277 8 0.017 0.221 3.29 0.27 2.015 0 884.86 No
4 2 888.10 875.00 1.252 0 875.18

1.031
5 70.00 888.10 874.84 0.0520 8 0.017 0.221 4.22 0.24 2,763 0 875.00 No
6 5 881.75 871.20 1.716 Q 871 .46

1.495
7 381.00 909.12 895,54 0.0077 8 0.016 0.350 2.30 0.45 1.061 0 895.84 No
8 7 900.75 892.62 0.659 0 892.92

0.309
8 350.00 900.75 892.45 0.0549 8 0.017 0.407 4.91 0.30 2.839 0 892.65 No
10 8 881.75 873.23 - 1.763 0 873.43

1.357
6 280.00 881.75 871.20 0.0513 8 0.017 0.663 5.50 0.39 2.743 0 871.46 No
12 6 866.50 856.85 1.704 0 857.11

1.041
9 350.00 866.50 856.61 0.0298 8 0.016 0.724 4.70 0.48 2.093 0 856.93 No
14 9 853,75 846.17 1.300 0 846.49

0.575
4 350.00 853.75 846.07 0.0138 8 0.016 0.770 3.63 0.60 1.425 0 846.47 No
16 4 849.25 841.23 0.885 0 841.63

0.115
3 120.00 849.25 841.05 0.0504 8 0.016 0.788 5.68 0.42 2.721 0 841.33 No
18 3 849.90 835.00 1.690 0 835.28

0.902
HP-0303a HYDRA™ Version 6.4.13.2
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Ar3s

Area 38

Existing Pipes - Sorted by Analysis Sequence

UseriD
SEQ G ID

3
2

HP-0303a
Willdan

Length Ground Invert Siope Diam “n" DesignQ DesVel d/D
Up/Dn Up/Dn

283.07 869.10 858.98 0.0359 8 0.016 0.055 2.42 12
858.10 848.82

325.00 858.10 848.72 0.0210 8 0.016 0.055 2.07 15
859.15 841.89

100.00 859.15 841.89 0.1000 8 0.016 0.055 4.04 .12
847.00 831.89

Page 1 of 1

Qfull

Qmax

|

<

NN W ko ey

.296
1426
.371
.757
.091
.036

.832
.380
.325

NewDiam
ParDiam

<

.

6/26/2009 10:55:20 AM

HGL  Surchge
Up/Dn

859.06 No
848.90

848.82 No
841.99

841.97 No
831.97

HYDRA™ Version 6.4.13.2



Area 39

Ar39s 6/26/2009 10:55:42 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
- TTI3800 85 T e ————e e - —_—  ____ __ _ Qexcess —_—
3 138.00 954.25 946.60 0.0290 8 0.016 0.103 2.69 0.18 2.063 0 946,72 No
2 3 950.25% 942.60 1.281 0 942.72

1.179
7 349,29 950.25 942.50 0.0352 8 0.016 0.103 2.97 0.18 2.274 0 942.62 No
4 7 938.85 930.20 1.412 0 930.32

1.309
14 293.44 938.85 930.20 0.0483 8 0.016 0.103 3.16 0.15 2.680 0 930.30 No
6 14 924.25 915.84 1.665 0 915.94

1.562
15 200.00 924.25 915.74 0.0597 8 0.016 0.103 3.49 0.15 2.961 0 915.84 No
8 15 916.25 903.80 1.839 0 903.90

1.736
9 307.94 916.25 903.70 0.0123 8 0.017 0.103 2.05 0.24 1.344 0 903.86 Yes
10 9 809.20 899.91 0.835 0 900.58

0.732
11 290.00 929.9¢ 920.22 0.0384 8 0.017 0.218 3.63 0.24 2.374 0 920.38 No
12 11 921.51 909.0¢9 1.47¢4 0 908.25

1.256
94 300.00 921.51 808.30 0.0134 8 0.017 0.218 2.56 0.33 1.404 0 909.12 No
14 q 912.80 904.87 : 0.872 0 905.09

0.654
2 250.00 912.80 904.49 0.0499 8 0.017 0.218 4.14 0.24 2.706 0 904.65 No
16 2 907.25 892.02 1.681 0 8%92.18

1.463
18 133.00 920.15 910.09 0.0350 8 0.016 0.061 2.68 0.15 2.268 0 910.19 No
18 18 8918.00 905.43 1.409 0 905.53

1.347
10 338.69 918.00 805.28 0.0079 8 0.017 0.061 1.53 0.21 1.078 0 905.42 No
20 10 812.10 902.60 0.669 0 902.74

0.608
8 349,43 912.10 902.50 0.0079 10 0.016 0.061 1.45 0.14 1.953 0 902.62 Yes
22 8 909.20 899.74 1.213 o] 900.58

1.151
17 150.57 909.20 899.64 0.0078 10 0.017 0.178 1.90 0.24 1.945 0 900.58 Yes
24 17 807.70 898.4¢6 1.208 0 800.57

1.030
HP-0303a HYDRA™ Version 6.4.13.2
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ey,

Ar39s

Existing Pipes - Sorted by Anal
Length

UseriD
SEQ

13
26

le
34

19
36

HP-0303a
Wilidan

G_ID

12

19

350.

76.

350.

350.

245.

75.

235.

00

36

00

00

20

00

79

vsis Sequence

Ground Invert Slope Diam “n" DesignQ DesVel d/D
Up/Dn Up/Dn

907.70 898.29 .0036 12 .017 0.178 1.39 .22
905.70 887.02

905.70 896.92 .0029 8 0le 0.178 1.36 .42
904.10 896.70

904.10 896.80 .0088 10 .017 0.178 2.01 .24
901.50 893.73

901.50 883.73 .0079 10 .017 0.178 1.91 .24
900.50 890.96

900.50 890.86 .0270 10 017 0.178 3.12 .19
898.50 884.24

912.80 804.49 L1663 8 .01le 0.026 3.43 .06
907.25 8392.02

907.25 891.59 .0308 8 017 0.244 3.47 .27
897.85 884.33

Page 2 of 2

Qfull
Qmax

Qexcess

2.

152

. 337
.159
.650
.404
.226

.058
.278
.100

1
1
0
0
0
2
1
1
1.954
1.214
1.
3
2
2
4
3
3
2
1
1

036

.610
.242
.064

. 941
.068
.042

.126
.320
.076

NewDiam
ParDiam

(=]

(=]

o

6/26/2009 10:55:42 AM

HGL
Up/Dn

“800.
800.

S00
900

900

900.

'900.
900.

904

304

891.
884.

57
56

.56
.55

.55

52

52
50

.55
aba.

53

.53
892.

06

717

Surchge

Yes

Yes

Yes

Yes

Yes

HYDRA™ Version 6.4.13.2



Existing Pipes - Sorted b

Ard40s

UseriD

SEQ G_ID
5

2 2
26

4 26
10

6 10
8

8 8
11

10 11
13

12 13
20

14 20
16 5
16

18 16
19

20 19
24

22 24
23

24 23
HP-0303a
Willdan

Length

88.

96.

67.

350

287.

2717.

60.

94

27

52

68

.00

.00

00

00

.00

.00

00

.00

.00

Ground
Up/Dn

967
963

963

942,

920.
916.

916.
902.

897.
895,

895,
891.

891.
893.

893.
894,

1,009.
.00

1,004

1,004
1,003

1,003
1,004

1,011
1,011

.50
.50

.50

00

00
50

50
11

75
90

90
90

90
00

00
00

00

.00
.00

.00 -
.00

.50
.00

v Analysis Sequence

Invert
Up/Dn

960.
947,

947.
934.

911

307.

507.
885,

888

887.

887

886.

886

885.

885.
884.

1,001.
996.

936

995,

994.
989.

1,003.

397

96
75

15
46

.17
89

79
36

.19
65

.32
19

.09
83

72
19

60
30

.20
00

90
97

80
.41

Slope Diam

0.1497

0.1315

0.0485

0.0641

0.0039

0.0039

0.0009

0.0086

0.0465

0.0200

0.0525

0.0329

8

s,

0.016

0.017

0.017

Area 40

Page 1 of 3

DesignQ

0.003

0.037

0.133

0.133

0.004

0.004

DesVel

0.03

Qfull
Qmax

—_— — ___ ___ _Qexcess

4.687
2.
2.908

911

4.393
2.
2.726

729

.667
. 657
. 620

2
1
1
3.067
1.
1
0
0
0

905

. 868

.753
. 467
.334

0.
0.
.339

.371
.231
.097

0
0
0
0
1.123
0.698
0.558
2.613
1.623
1.
1
1
1
2
1
1
2
1
1

760
472

618

.714
.064
.060

L7175
.723
.719
.199
. 366
.354

NewDiam
ParDiam

(=]

oo

[w]

(=)

[e¥e)

<

o

oo

[ N w] (=) o

(=)

6/26/2009 10:56:01 AM

HGL
Up/Dn

960.
947.

947.
.53

934

911

907.
885.

888.
887,

887

886.
886.

885.
884.

1,001,
936.

996.
985.

994,
990.

1,003.
997,

98
77

17

.23
907.

95

85
53

41
87

.54
886.

41

41
15

92
42

64
34

24
04

94
01

84
47

Surchge

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4,13.2



S

e

Ar40s 6/26/2009 10:56:01 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert Slope Diam “n" DesignQ DesVel d/iD Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
- TTI49d9 TR e — ———— ——  _ __ ___ ___ Qexcess _—
25 149.49  1,011.00 997.41 0.0228 8  0.016 0.012 1.62 0.09 1.830 0 997.47 No
26 25 1,005.00 994.00 1.137 0 994,06
1.125
7 138.00 1,005.00 993.80 0.0278 8  0.016 0.012 1.40 0.06 2.019 0 993,84 No
28 7 1,004.00 989.97 1.254 0 990.01
1.242
14 326.57  1,004.00 989.08 0.0742 8  0.016 0.022 2.93 0.09 3.300 0 989.14 No
30 14 972.10 964.86 2.049 0 964.92
2.028
2 109.79 972.10 964.59  0.1373 8  0.0i6 0.025 3.12 0.06 4.489 0 964.63 No
32 21 954.10 949.52 2.788 0 949.56
: 2.763
q 130.64 954.10 949.42  0.0628 8  0.016 0.028 2.69 0.09 3.038 0 949.48 No
34 4 947.10 941.21 1.887 0 941.27
1.858
18 161.05 947.10 941.11 0.0144 8 0.016 0.033 1.53 0.12 1.454 0 941.19 No
36 18 944.60 938.79 * 0.903 o] 938.87
0.870
27 171.41 965.25 956.75 0.1048 8  0.015 0.002 1.83 0.03 3.922 0 956.77 No
38 27 944.60 938.79 ’ 2.436 0 938.81
2.434
6 108.84 944°. 60 938.65 0.0346 8  0.0ls 0.037 2.38 0.12 2.255 0 938.73 No
40 6 942,00 934.88 1.401 0 934.96
1.364
12 81.62 942.00 934.47 0.1090 8  0.016 0.042 3.55 0.09 4.001 0 934.53 No
2 12 934.40 925.57 . 2.485 0 925.63
2.443
3 272.04 934.40 925.39  0.0963 8  0.016 0.070 3.97 0.12 3.760 0 925,47 No
44 3 906.71 899.20 2.335 0 899.28
2.265
17 162.05 906.71 898.72  0.0824 8  0.01e 0.070 3.67 0.12 3.479 0 898.80 No
46 17 902.11 885.36 2.161 o 885.53
2.091
1 175.44 902,11 885.31  0.0039 8  0.017 0.117 1.39 0.33 0.760 0 885.53 No
48 1 894.16 884.62 0.472 0 884.84
0.355
15 109.90 894.16 884.52  0.0038 8  0.017 0.117 1.37 0.33 0.749 0 884.74 No
50 15 894.00 884.10 0.465 0 884.42
0.348
9 106.00 894.00 884.00 0.0017 8  0.016 0.294 1.30 0.63 0.499 0 884.42 No
52 9 893.00 883.82 0.310 0 884,24
0.016
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page2 of 3



o

Ar40s

Existing Pipes -

UserlD
SEQ G_ID

HP-0303a
Willdan

.

Sorted by Analysis Sequence ‘
Length Ground Invert Slope Diam n"
* Up/Dn Up/Dn

323.00 89300 883.72 ~0.0032 19 0.017

896.30 882.70

Page 3 of 3

DesignQ >DesVel

0.294

1.

57

d/D

.38

Qfull
Qmax

Qexcess
1.235
0.767
0.473

6/26/2009 10.56:01 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 884.04 No
0 883.02

HYDRA™ Version 6.4.13.2



AT

Ard1is

Existing Pipes - Sorted b

UseriD
SEQ

1
2

13
12

21
14

12
16

17
20

HP-0303a
Willdan

G_ID

1

15

13

21

11

17

14

Length

268.

225,

300.

350.

216.

350.

46,

139.

234.

0o

00

.00

29

.90

00

00

00

87

97

30

Ground
Up/Dn

908
915

874
873

873.
.00

872

888.
.50

887

922.
915.

915.
910.

910.
923.

925.
923.

923.
.50

890

890.

898

898

898
896

.46
.60

.76
.51

51

00

60
60

60
12

12
00

25
00

00

50

.25

.25
898.

00

.00
.25

y Analysis Sequence

Invert
Up/Dn

903.
902.

867

864.
.76

863

877
876

914

902,
901.

901.
898.

919.
.00

907

898
882

882
881

881

880

879.

78
62

.74
867.

16

64

.44
.31

.37
902.

52

42
61

47
98

23

.78
.09

.03
.57

.57
881.

03

.83

91

Slope Diam

0.0043

0.0024

0.0039

0.0100

0.0395

0.0040

0.0071

0.0566

0.0477

0.0098

0.0039

0.0039

8

0.01e6

0.016

Area 41
DesignQ DesVel d/D
0.011 0.84 .12
0.103 1.08 .33
0.103 1.31 .30
0.279 2.43 .39
0.066 2.84 .15
0.109 1.33 .30
0.109 1.67 .27
0.019 2.56 .09
0.320 4,32 .27
0.320 2.51 .42
0.320 1.81 .54
0.320 1.82 .54

Page 1 of 2

Qfull
Qmax

QQX§3§§

0.797
0.

0.484
.590
.366
.263

0.758
0.
0.368

0
0
0

495

471

1.212
0.

0.474
2.,
1.495
1.

0.
.478
.369

.022
. 635
.526

0
0
1
0
0
2.883
1.791
1.771
2.646
1.
1
1
0
0
0
0
0
0
0
0

753

407

429
769

643

.323

.200
.746
. 425
. 753
.467
.147

.759
.472
.151

NewDiam
ParDiam

[} o

OO

-
s N

6/26/2009 10:56:24 AM

HGL
Up/Dn

T 903.86

902.70

867.
867.

864,
.00

864

877.
876.

914.
302.

902.
901.

901.
899.

919,
907.

898.
882.

882,
881.

881.
881.

881.
.27

880

96
38

84

70
61

147
62

62
81

65
16

29
06

36
31

31
93

93
39

19

Surchge

No

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



Ard41s
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground
SEQ G_ID Up/Dn
7 225,00 896.25
26 7 894,25
20 248.48 894.25
28 20 890.50
12 325.00 894.25
30 12 890.50
10 51.52 890.50
32 10 887.50
22 197.00 887.50
34 22 877.00
3 116.00 877.00
36 3 872.00
24 264.00 872.00
38 24 877.80
23 146.00 897.35
40 23 894.87
18 346.00 894.87
12 18 891.34
16 346.00 891.34
44 16 882.43
19 346.00 882.43
46 19 877.80
6 270.00 877.80
48 6 877.00"
N
HP-0303a

Willdan

Invert
Up/Dn

879.
878.

878
877

880.
.27

877

8717

876.
867.

867,
863.

863.
862.

888
886

886.

882

882.

872

872.
862.

862.
862.

81
93

.83
.17

48

.07
876.

31

31
86

96
32

32
93

.56
.87

77

.26

16

.52

42
93

93
52

Slope

0.0039

0.0067

0.0099

0.0148

0.0424

0.0400

0.0015

0.0116

0.0130

0.0279

0.0274

0.0015

Diam

8

12

8

12

oy,

0.016

0.01e6

0.016

0.01¢6

0.015

0.015

DesignQ

0.320

0.320

0.158

0.799

0.115

DesVel

———

1.82

d/D

Qexcess

0.54

Qfull
Qmax

0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
2.
1.
0.
2.
1.
0.
1.
0.
~-0.
1.
0.
0.
1.
0
0.
2.
1.
1.
2.
1.
1.
1.

0.
-0.

758
471
150

990
615
295

204
748
530

472
914
436

495
549
751
423
505
707

373
853
064

304
810
695

383
859
744

023
256
141

007
246
132
392
865
167

NewDiam
ParDiam

< (=) o

f=)

o

oo

6/26/2009 10:56:25 AM

HGL
Up/Dn

880
879

879.
877.

880.
877.

877.
876.

876.
868.

868

864.

864

863.

888.
887.

886.
882.

882.
872.

872.
863.

863.
863.

.17
.29

13
47

68
47

37
61

61
26

.26
00

.00
65

72
03

93
42

30
66

56
65

65
24

Surchge

-No

No

No

Yes

No

Yes

No

HYDRA™ Version 6.4.13.2
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Ar42

Existing Pipes - Sorted b
UseriD Length
SEQ G_ID

5T 211.39
2 5

6 134.52
4 6

1 350.03
6 1

4 107.03
8 4

3 260.84
10 3

2 11.44
12 2

HP-0303a

Willdan

Ground
Up/Dn

957.
926.

926.
.83

906

906.
874.

874.
869.

869.
867.

867

00
20

20

83
00

00
30

30
50

.50
865,

34

v Analysis Sequence

Invert
Up/Dn

948,
918.

918
894

893.
.23

865

864,
859,

859.
855.

854,
847,

69
83

.21
.12

60

37
90

66
04

84
50

Slope Diam

0.1413

0.1791

0.0811

0.0474

0.0177

0.6416

8

T,

a"

0.016

Area 42

0.01e

Page 1 of 1

DesignQ DesVel

0.064

0.064

4

.80

.55

.64

.78

.11

.61

— . _Qexcess

0.12

Qfull
Qmax

4.

2
2
5
3
3
3
2
2
2.
1.
1.
1.
1.
0.
9.
6.
5.

554
828
764

128
185
120

450
142
078

637
638
574

613
002
937

706

028
964

NewDiam
ParDiam

o

o

s

6/26/2009 10:56:49 AM

HGL
Up/Dn

948,
918.

918.
894,

893,
865,

865.
859,

859,
855,

854.
847,

77
91

27
18

68
31

05
98

78
16

90
56

Surchge

No

No

No

HYDRA™ Version 6.4.13.2
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oy

Area 43
[y .

Ara3 ‘ 6/26/2009 11:01:03 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G.ID Up/Dn Up/Dn Qmax  Pardiam gy,
— TRl T e e ——— , ~—Qexcess =
1 288.41 863.75 849.72 0.0099 8 0.017 0.130 1.97 0.27 1.205 0 849.90 No
2 1 855.75 846.87 0.748 0 847.05

0.618
2 288.02 855.75 846.77 0.0099 8 0.017 0.130 1.97 0.27 1.205 o] 846.95 No
4 2 861.75 843.92 0.749 0 844.10

0.619
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 1 of 1
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Area 44

Ardd 6/26/2009 11:01:19 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam “n" DesignQ DesVel d/D Qfull NewD.iam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  FaDiam gy
. TR S —— e ——— __m_.ﬁ_hgm“__\_

1 92.18 846.92 839.43 0.0865 8 0.016 0.045 3.16 0.09 3.563 0 839,49 No
2 1 847.90 831.46 2.213 0 "831.52

2.167
2 92.18 847.90 831.36  0.0063 8 0.016 0.045 1.25 0.18 0.961 0 831.48 No
4 2 848.19 830.78 0.597 0 830.90

0.552
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 1 of 1



N

Existing Pipes - Sorted b

Ar45

UseriD

SEQ G_ID
4

2 4
1

4 1
3

6 3
2

8 2
HP-0303a
Willdan

Length

348.52

110.00

146.00

116.00

Ground

Up/Dn

850.
846.

846.
.26

848

848

848.
845,

10
95

95

.26
848.

48

48
60

y Analysis Sequence

Invert
Up/Dn

841

839

838

837

.10
839,

45

.25
838.

40

.30
837.

28

.08
829,

95

Slope

0.0047

0.0077

0.0070

0.0615

Diam

————

8

N

“n"

0.017

0.017

0.017

0.016

Area 45
DesignQ DesVel d/D
0.118 1.44 0.30
0.118 1.74 0.27
0.118 1.65 0.27
0.118 3.92 0.18

Page 1 of 1

Qfull
Qmax

QQXC§§S

0.
.518
.400

.065
.662
.543

0
0
1
0
0
1.
0
0
3
1
1

834

013

. 629
.511

.004
.866
.748

6/26/2009 11:01:34 AM

NewDiam HGL
ParDiam Up/Dn
0 841.30
0 839.65
0 839.43
0 838.58
0 838.48
0 837.46
0 837.20
0 830.07

Surchge

No

No

No

HYDRA™ Version 6.4.13.2
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Ar46

Existing Pipes - Sorted by Analysis Sequence

UserlD
SEQ G_ID

1
2 1

HP-0303a
Willdan

Length Ground

Up/Dn
258.00 930.20
920.86
350.00 920.86
910.05

Invert
Up/Dn

922.75

913.61

913.44
901.14

s,

Area 46

DesignQ DesVel

d/D

Slope Diam "n"
0.0354 8 0.016 0.048
0.0351 8 0.016 0.048

Page 1 of 1

2.

2.

41

40

Qfull

271

.363

6/26/2009 11:01:49 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 922.83 No
o] 913.69
0 913.52 No
o] 901.22

HYDRA™ Version 6.4.13.2
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Area 47
Ar47 6/26/2009 11.02:05 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Grourgd invert Slope Diam “n" DesignQ DesVel d/D Qfuli Newaam HGL  Surchge
SEQ GID - Up/Dn Up/Dn Qmax  PaDiam  yop
— SR T — —— ___Qexcess —_—

2 32.50 902.25 895.07 0.0034 8 0.017 0.063 1.08 0.24 0.705 0 895.23 No
2 2 503.32 894.96 0.438 0 895.12

0.375
1 102.50 903.32 894.79 0.0038 8 G.017 0.063 1.14 0.24 0.747 0 894,95 No
4 1 904.52 894.40 0.464 0 894.56

0.401
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 1 of 1
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o

Area 48

Ar48

Existing Pipes - Sorted by Analysis Sequence

Userlb Length Ground Invert Slope Diam "n'" DesignQ DesVel d/b
SEQ G_ID Up/Dn Up/Dn

1 218.00 ~ 902.00 891.05 ~ 0.0040 8 0.017 0.101 1.32 0.30
2 1 901.00 890.18

2 45.00 901.00 830.18 0.0040 8 0.017 0.101 1.33 0.30
4 2 900.00 890.00

HP-0303a
Willdan Page 1 of 1

Qfull

Qmax

QQXQ§S§

CoOOo oo

.765
. 475
.375
.766

.476
.375

w\ .,

6/26/2009 11:02:22 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 891.25 No
0 890.38
0 890.38 No
0 890.20

HYDRA™ Version 6.4.13.2
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Existing Pipes - Sorted b

Ar49

UseriD

SEQ G_ID
8

2 8
2

4 2
14

6 14
15

8 15
18

10 18
7

12 7
5

14 5
16

16 16
13

18 13
1

20 1
11

22 11
17

24 17
HP-0303a
Willdan

Length

84

200.

253.

115

185.

113.

236.

151.

46.

262,

.00

00

00

.40

.21

10

29

50

16

.20

96

54

Ground
Up/Dn

917.
912.

912.
.50

908

901.
896.

917.

807

907.
896.

896.
870.

870.
864.

941.
939,

939.
919.

919,
909.

909.
905.

905.
879.

20
50

50

42
94

23

.22

22
94

94
95

95
54

01
11

11
79

79
50

50
70

70
90

Y Analysis Sequence

Invert
Up/Dn

909.
804.

903.
300.

892
887

907.
898.

898.
886.

886,
.28

861

860,
855.

932.
920.

919.
910.

910.
899.

899.
897.

896.
.00

871

59
67

41
01

.20
.22

57
50

54
64

64

90
44

00
11

87
80

80
75

75
17

85

Siope Diam

0.0586

0.0170

0.0197

0.0296

0.1033

0.1370

0.0482

0.0503

0.0600

0.0600

0.0549

0.0985

8

e

llnll

0.013

0.013

0.013

0.016

0.016

0.016

Area 49

DesignQ

Page1of 2

0.000

0.000

0.000

0.000

0.000

0.000

0.127

0.127

0.127

0.127

DesVel

—

0.20

d/D

— . Qexcess

0.00

0.00

Qfull
Qmax

2

2
1
1
3

2.

2

4
2.

2
2

1
1
2
1

1
2
1
1

2
1

1
1
1
0.
0
1
1
1

1
2
1
1.
3
2
2

.932
.821
.821

.580
981
.981

.700
.056
.056

.085
.295
.285

.894
419
.419

.485
785
.785

. 660
.652
.652

717
.687
.560

. 968
.843
.716

.968
.843
.716

.840
.764
637

.802
.361
.234

NewDiam
ParDiam

(]

o

(=) (e}

o

[>Ne]

6/26/2009 11:02:38 AM

HGL
Up/Dn

909.
904.

903,
900.

892.
887.

907.
898.

898.
886.

886.
861,

860.
855,

932.
920.

919.
910.

9l0.
899.

899,
897.

896,
871.

58
67

41
01

20
22

57
54

54
64

64
28

90
44

12
23

99
92

92
87

87
29

95
10

Surchge

—
No

No

No

No

No

No

HYDRA™ Version 6.4.13.2
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Ar49 6/26/2009 11:02:38 AM
Existing Pipes - Sorted by Analysis Sequence

UserlD Length Ground Invert  Slope Diam " DesignQ DesVel d/D Qfull  NewDiam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  ParDiam Up/Dn
e —_— . Qexcess
6 897.50 879.90 870.62 0.0863 8 0.016 0.127 4.20 0.15 3.559 0 870.72 No
26 6 871.88 862.21 2,210 0 862.31

2.083
4 186.14 871.88 862.00 0.0168 8 0.017 0.127 2.40 0.24 1.571 0 862.16 No
28 ] 867.97 858.87 0.976 0 859,03

0.849
12 346.59 867.97 858.77 0.0099 8 0.017 0.127 1.97 0.27 1.205 0 858.95 No
30 12 864.54 855.34 0.749 0 855.52

0.621
10 194.10 864.54 855.24 0.0256 8 0.017 0.127 2.75 0.21 1.937 0 855,38 No
32 10 859.44 850.28 1.203 0 850.42

1.076
9 219.31 859.44 850,28 0.0551 8 0.016 0.127 3.71 0.18 2.844 0 850.40 No
34 9 843.90 838.20 1.766 0 838.32

1.639
3 200.31 843,90 838.00 0.0039 8 0.017 0.127 1.39 0.33 0.761 0 838.22 No
36 3 848.20 837.21 0.473 0 837.43

0.345
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 2 of 2



Area 50
Ar50 6/26/2009 11:02:56 AM
Existing Pipes - Sorted by Analysis Sequence
UseriD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfull NewD_iam HGL  Surchge
SEQ G_ID Up/Dn Up/Dn Qmax  PaDiam o p,
T8 TSN e e —— — —__ ____ Qexcess —_—
1 148.00 913.00 903.45 0.0040 8 0.017 0.093 1.25 0.27 0.765 0 903.63 No
2 1 912.00 902.86 0.47s 0 903.04
0.382
4 100.00 912.00 902.76  0.0040 8 0.017 0.093 1.25 0.27 0.766 0 902.94 No
4 4 912.00 902.36 0.476 0 902.54
0.383
2 155.00 912.00 902.36  0.0047 8 0.017 0.093 1.35 0.27 0.826 0 902.54 No
6 2 911.00 901.64 0.513 0 901.82
0.420
3 180.00 911.00 901.54 0.0040 8 0.017 0.093 1.25 0.27 0.766 0 901.72 No
8 3 911.00 900.82 0.476 0 901.00
0.383
s 180.00 911.00 900.72  0.0040 8 0.017 0.093 1.25 0.27 0.766 0 900.90 No
10 5 910.00 900.00 0.476 0 900.18
0.383
HP-0303a HYDRA™ Version 6.4.13.2
Willdan Page 1 of 1



Ar51

Existing Pipes - Sorted by Analysis Sequence

UseriD
SEQ G_ID

HP-0303a
Willdan

Length Ground Invert
Up/Dn Up/Dn

e —
108.00 778.40 776.90

776.00 764.20

Siope Diam

0.1176

8

Area 51

0.01e6

Page 1 of 1

0.012

2.

DesignQ DesVel

89

d/iD

.06

Qfull
Qmax

S
4.155
2.581
2.568

6/26/2009 11:03:16 AM

NewDiam HGL Surchge
ParDiam Up/Dn
0 776.94 No
0 764.24

HYDRA™ Version 6.4.13.2



S,

Ar52

Existing Pipes - Sorted b

UserlD
SEQ

G_ID

7

12
10

11
18

10
20

HP-0303a
Willdan

12

11

10

Length

1385,

119.

157,

93.

63.

71.

95.

132.

172

40.

34.

35.

0o

17

17

91

13

26

07

.29

00

50

00

Ground
Up/Dn

771

779.
715,

778

779.
777.

777.
776.

777.
776.

776.
776.

776.
775.

775,
.56

775

775
775

775

77789
776.

60

.39
775,

00

87
56

.28
779.

33

33
40

40
50

89
50

50
60

60
00

00

.56
.30

.30
776.

50

Yy Analysis Sequence

Invert
Up/Dn

770.
767.

765.
765,

773.
.40

765

770.
770.

770.
.10

770

770,
769.

770

768.
.87

767

767
765

765.
765.

765

763.

763
761

47
95

97
51

56

81
44

34

00
19

.21
769.

11

99

.75
.53

41
05

.05

63

.38
.03

Slope Diam
T0.0120 8
0.0039 8
0.0519 8
0.0040 8
0.0038 8
0.0114 8
0.0116 8
0.0085 8
0.0129 8
0.0090 8
0.0412 8
0.0671 8

",

Ty,

.017

.016

.013

.016

.016

.016

Area 52

.013

Page 1 of 1

DesignQ

0.000

0.000

0.000

0.064

0.000

0.064

0.064

DesVel

—_—

0.20

d/D

—_— ____Qexcess

.377

0.00

Qfull
Qmax

1
0.
0.
0.
0.
0.
2.

1.
1.

0.
0.
0.
0.
0.
0.

1.

0
0
1
0
0
1
0
0
1
0.
0
1
0.
0.
2.
1.
1.
3.
1.
1.

856
856

753
468
468

761
715
715

764
474
411

743
461
397

293
803
739

302
809
809

116
693
629

375
854
791
150
714
650
458
527
463
140
950
886

NewDiam
ParDiam

o o o o

(=]

oo

[}

6/26/2009 11:03:32 AM

HGL
Up/Dn

770.
767.

765.
765,

773.
765,

770.
770.

770,
770.

770.
769.

770.2
769.

769.
768,

767.
765.

765.
765.

765.
763.

763,
761.

47
95

97
53

56
40

97
60

50
26

12
31

13
01

87
65

53
17

15
73

a6
11

Surchge

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



e

Ar53

Existing Pipes - Sorted b
UserlD Length
SEQ G ID

I T117 .66
2 1

2 252.45
4 2

4 198.72
6 4

3 312.63
8 3

6 132.83
10 6

5 141.19
12 5

7 60.50
14 7

HP-0303a

Willdan

Ground

Up/Dn

775.
774.

174.
774.

774.
767.

769.
767.

769.
767.

767.
760.

760.
759,

89
40

02
40

40
87

06
87

82
87

87
35

35
85

v Analysis Sequence

Invert
Up/Dn

768.
.06

765

766

764

761

762

759.
.08

751

751

750.

33

.50
765.

01

.81
760.

06

.20
759.

98

.58
760.

00

86

.17

61

Siope Diam

T0.0278 g
0.0059 8
0.0239 8
0.0039 8
0.0194 8
0.0622 8
0.0093 8

e,

"
n

.016

.016

.013

.016

Area 53

.013

Page 1 of 1

DesignQ

0.000

DesVel

d/D

——— . .____Qexcess

.020
.255
.255

. 931
.578
.539

.873
.163
.124

.757

0.00

Qfull
Qmax

NewDiam
ParDiam

—

0

(=)

o

(=]

o

e

6/26/2009 11:03:47 AM

HGL Surchge
Up/Dn

768.
765.

766.
765.

764
760.

761
759.

762,
760
759,
751

751.
750.

33
06

62
13

.-89

14

.20

98

58

.00

92

.27

27
71

No

No

No

HYDRA™ Version 6.4.13.2



Ar54

Existing Pipes - Sorted b
Length

UseriD
SEQ

15
16

13
20

17
22

21
24

HP-0303a
Willdan

G_ID

9

10

14

12

15

13

17

21

143.

223.

209,

262.

256.

189.

142

00

67

7.23

92

.00

00

96

22

.58

.52

Ground

Up/Dn

906.
897.

897.
879,

883

858.
812,

812.
782.

782.
.70

775

775,
777.

888

879.
.50

841

841

872.
851.

889

888.

38
81

81
69

.03
858.

00

00
92

92
70

70

70
75

.58
879,

69

69

.50
813.

90

06
85

.78
79

Y Analysis Sequence

Invert
Up/Dn

897.
.39

889

889.
869.

873.
848.

848
804

803
772

772.
765.

765.
758.

880.
869,

863.
832.

831

864.
.37

839

882,
876.

34

86
90

68
90

.37
.10

.50
.31

17
75

53
68

22
89

42
39

.79
803.

79

87

34
37

Slope

0.0556

0.0950

0.1108

0.1480

0.1015

0.0306

0.0428

0.0394

0.1208

0.1480

0.1788

0.0363

Diam

8

0.013

0.013

0.013

0.013

0.013

0.013

Area 54

Page1of 2

DesignQ

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.1%6

DesVel

0.20

d/D

0.00

Qfull
Qmax

2.
1.
1.
3.
2.
2.
4.
2.
2.

4.
2.
2.

3.
2.
2.
2.
1.
1.
2.

1
1
2
1
1
4q
2
2
4
2.
2.
5.
3.
3.
2.
1.
1.

857
774
774

735
320
320

033
505
505

661
895
895

861
398
398

119
316
316

507
557
557

406
494
494

211
615
615

661
895
895

124
182
182

308
434
238

NewDiam
ParDiam

(e}

o

<

<

o

o

o

6/26/2009 11:04:01 AM

HGL
Up/Dn

897

889.

889.
869.

873.
848,

848

804.

803.
772.

772,
765.

765.
758.

880.
869.

863.

832

831

804.

864.
839.

882
876

.34
86

86
90

68
90

.37
10

50
31

17
75

53
81

22
89

42
.39

.79
01

87
37

.50
.53

Surchge

No

No

No

No

No

No

No

No

HYDRA™ Version 6.4.13.2



AT,

vsis Sequence

Ground
Up/Dn

888

855.

855,
851.

851.
833.

833.
830.

830.
826.

826.
813.

813.

781

781.
177.

777.
756.

756
754

Ar54
Existing Pipes - Sorted by Anal
UseriD Length
SEQ G_IDb

22 349.60
26 22

4 127.88
28 4

8 279.41
30 8

6 350.00
32 6

16 350. 36
34 16

19 300.00
36 19

11 313.65
38 11

5 158.42
40 5

18 163.83
42 18

20 51.73
44 20

HP-0303a

Willdan

.79
12

12
85

85
77

77
10

10
66

66
30

90
19

79
75
75
01

.01
.50

Invert
Up/Dn

876.
843.

843,
.18

839

838

821

819

817

803.
.07

773

772.
758.

758.
.29

745

745,
744 .

11
30

64

.88
821.

80

.56
819,

48

.38
817.

30

.20
803.

49

89

69
67

67

11
68

Slope Diam

0.0921

0.0349

0.0611

0.0059

0.0059

0.0457

0.0983

0.0885

0.0817

0.0083

8

0.017

0.016

0.017

0.016

Page 2 of 2

DesignQ

0.196

0.196

0.196

0.196

DesVel

——

4.80

d/D

Qexcess

.678
.284
.089
. 263
.405
.210

.996
. 861
.665

.934
.580
.385

. 934
.580
.384

.590
.609
.413

.798
.359
.163

.605
.239
.043

.463
.151
. 955

.105
.686

0.18

Qfull
Qmax

6/26/2009 11:04:01 AM

NewDiam HGL
ParDiam Up/Dn
0 876.23
0 844.02
0 843.80
0 839.34
o] 839.02
0 821.94
0 821.80
0 819.72
0 819.62
0 817.54
0 817.34
o] 804,01
0 804.01
0 773.19
0 772.81
0 758.81
o] 758.81
0 745.43
0 745.33
0 744.90

Surchge

No

No

No

No

HYDRA™ Version 6.4.13.2



s

W

T,
gy,
; 3

Area 55

Ar55s ‘ 6/26/2009 11:04:20 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Slope Diam "n" DesignQ DesVel d/D Qfult  NewDiam HGL  Surchge
SEQ G_ID - Up/Dn Up/Dn Qmax  PaDiam  yo 5,
T30 0 e ——e—e —— —_— ——_ _____Qexcess
1 202.00 888.06 880.29 0.0322 8 0.016 0.070 2.57 0.15° 2.175 0 880.39 No
2 1 881.42 873.78 1.351 0 873.88
1.281
10 209.65 881742 873.46 0.0973 8 0.016 0.070 3.99 0.12 3.780 0 873.54 No
4 10 860.96 853.06 2.347 0 853.14
) 2.277
25 149.19 860.96 852.53  0.1615 8 0.016 0.070 5.14 0.12 4.870 0 852.61 No
6 25 838.12 828.43 3.025 0 828,51
2.954
5 316.16 838.12 827.83 0.1418 8 0.016 0.070 4.81 0.12 4.563 0 827.91 No
8 5 793.30 783.00 2.834 0 783.08
‘ 2.764
32 269.96 793.30 782.59  0.0595 8 0.016 0.070 3.12 0.12 2.954 0 782.67 No
10 32 776.70 766.54 1.835 0 766.62
1.765
16 350.00 776.70 766.44  0.,0340 8 0.016 0.070 2.64 0.15 . 2.234 0 766.54 No
12 16 764,50 754.54 1.388 0 754.70
1.318
2 215.04 831.50 823.95  0.0217 8 0.016 0.008 1.24 0.06 1.786 0 823.99 Yes
14 2 828.50 819.28 1.109 0 819.96
) 1.101
8 339.00 814.82 806.04 0.0723 8 0.016 0.017 2.26 0.06 3.259 0 806.08 No
16 8 791,09 781.52 2.024 0 781.56
2.007
30 214.32 791.09 781.27 0.0%18 8 0.016 0.017 2.45 0.09 2.758 0 781.33 No
18 30 779.81 770.17 1.713 0 770.23
1.696
12 259.69 854.77 845.77  0.0964 8 0.016 0.028 3.34 0.09 3.763 0 845.83 No
20 12 829.94 820.73 2,337 0 820.79
2.309
13 339.31 829.94 820.15 0.1470 8 0.016 0.028 4.12 0.09 4.646 0 820.21 No
22 13 779.81 770.26 2.886 0 770.32
2.857
37 293.00 779.81 769.70  0.0981 8 0.016 0.050 3.37 0.09 3.795 0 769.76 No
24 37 749.75 740.96 2.357 0 741.02
2.306
HP-0303a HYDRA™ Version 6.4.13.2

Willdan Page 1 of 3



e

4
!
e

Ar55s 6/26/2009 11:04:20 AM
Existing Pipes - Sorted by Analysis Sequence
UserlD Length Ground Invert Siope Diam “n" DesignQ DesVel d/b Qfull NewDiam HGL Surchge
SEQ G_ID Up/Dn Up/Dn Qmax ParDiam Up/Dn
e EMEMMM_MMM_“_QM& —_—
14 162.65 937.15 928.76 0.1401 8 0.016 0.159 5.35 0.15 4.535 0 928.86 No
26 14 914.22 905.98 2.816 0 906.08

2.657
29 157.80 914.22 905.38 0.1688 - g 0.016 0.201 6.50 0.18 4.979 0 905.50 No
28 29 889.90 878.74 3.092 ] 878.86

2.891
6 252.30 889.90 878.15 0.1189 8 0.016 0.201 5.45 0.18 4.178 0 878.27 No
30 6 859.80 848.16 2.594 0 848.28

2.394 .
3] 237.02 859.80 847.88 0.0212 8 0.017 0.201 2.88 0.27 1.765 0 848,06 No
32 31 850.85 842.85 1.096 0 843.03

0.896
19 272.30 850.85 842.75  0.0201 8 0.017 0.201 2.80 0.27 1.717 0 '842.93 No
34 19 845.20 837.28 1.067 0 837.46

0.866
26 196.07 845.20 837.16 0.0428 8 0.017 0.201 3.83 0.24 2.506 0 837.32 Yes
36 26 837.90 828.77 1.557 0 829.56

1.356
38 154,36 837.90 823.40 0.035¢ 8 0.017 0.201 3.49 0.24 2.285 0 829.56 No
38 38 833.10 823.91 1.419 0 824,07

1.219
15 84.48 748.76 741.48 0.0076 8 0.016 0.003 0.73 0.06 1.055 0 741.52 No
40 15 749.75 740.84 0.655 0 740.90

0.652
39 337.65 749,75 740.74 0.0039 8 0.017 0.064 1.16 0.24 0.761 0 740.90 No
42 39 748.28 739.41 0.472 0 739,57

0.409
22 75.00 748.28 739.21  0.0943 8 0.016 0.064 3.93 0.12 3.720 0 739.29 No
44 22 749.98 732.14 2.310 0 732.70

2.247
21 314.70 895.00 885.47 0.057¢ 8 0.016 0.018 2.58 0.09 2.908 0 885.53 No
46 21 875.25 867.35 1.806 0 867.41

1.787
11 314.70 875.25 866.98 0.1227 8 0.016 0.018 2.95 0.06 4.244 0 867.02 No
48 11 837.88 828.38 2.636 0 828.44

2.617
28 120.04 837.88 828.38 0.0372 8 0.016 0.018 2.07 0.09 2.336 0 828.44 No
50 28 833.10 823.92 1.451 0 823.98

1.432
7 249.49 833.10 823.71  0.0154 8 0.017 0.223 2.60 0.30 . 1.501 0 823,91 No
52 7 828.50 819.88 0.932 0 820.08

0.709
HP-0303a HYDRA™ Version 6.4.13.2
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Existing Pipes - Sorted b

Ar55s

UserlD

SEQ G_ID
; -
54 4
17

56 17
27

5 27
3

60 3
23

62 23
34

64 34
18

66 18
36

68 36
70 9
33

72 33
35

74 35
24

76 24
20

78 20
HP-0303a
Willdan

Length

207

261.

295

2449,

275.

223,

350.

350.

215,

.05

64

.55

.45

.94

90

34

7.42

61

.74

00

00

81

Ground
Up/Dn

821

821

799.

821
805

805.
799.

799.
776.

842,

826

826,
793.

793.
776.

776,

764

764

758

744,
749,

749.
740.

828.50

.00

.00
00

.30
.94

94
00

00
85

35
.59

59
48

48
85

85

.50

.50
758.

22

.22
744,

91

91
98

v Analysis Sequence

Invert
Up/Dn

819.
813.

812

813.
.50

794

797,

788

788

833

818
783

778.
766.

766.
756.

754

750

736
732

732,
730.

78
04

.17
788,

02

67

80

.76

.34
766.

45

.78
818.

75

.37
.86

96
41

08
66

.44
750.

33

.22
736.

38

.28
.54

34
72

Slope Diam

0.0326

0.094¢

0.0649

0.0540

0.1319

0.0614

0.1253

0.0605

0.0421

0.0154

0.0395

0.0107

0.0075

8

ey

0.016

0.017

Page 3 of 3

DesignQ

0.242

0.242

0.258

0.026

0.026

0.026

0.382

0.392

DesVel

—

3.57

d/D

Qexcess

2.
1.
1.
3.727
2.

2.073

0.27

Qfull
Qmax

186
358
116

315

3.086
1.917
1.903
2.
1
1

815

.749
. 735
4.401
2.

2.475

733

3.002
1.

1.838
4.290
2.664
2.

2.980

864

638

.851
.825
.487
.545
.257

.501
.932
.565

1
1
2
1
1
1
0
0
2.
1
1
1
0
0
1
0
0

409

.496
.115
.253
.778
.386
.050
. 652
.197

NewDiam
ParDiam

(=) o

(=)

<o

(==}

oo

o

6/26/2009 11:04:20 AM

HGL
Up/Dn

819.96

813.

812,
788.

813.
787.

797.
788.

788.
766.

833.
818.

818,
783.

779.
766.

766.
756.

754.
750.

750,
736.

736.
732.

732
731

22

91
48

71
84

84
80

48
59

84
81

43
92

02
47

26
84

70
59

44
60

58
84

.70
.08

Surchge

————
No

Yes

No

No

No

No

No

HYDRA™ Version 6.4.13.2



Existing Pipes - Sorted b

Ar56

UserlD

SEQ G_ID
2 3
q

4 4
5

6 5
6

8 6
9

10 9
7

12 7
8

14 8
2

16 2
1

18 1
HP-0303a
Willdan

Length

100.00

225,

220

260.

300.

200.

255.

00

.00

.00

.00

00

00

00

00

Ground

Up/Dn

911
911

911.
.00

911

911.
.00

911

911.

911
913

912

912.
.00

911

911

912,
912.

00
00

.00
.00

00

00

00

.00

.00
g12.

00

.00
912.

00

00

.00
910.

00

v Analysis Sequence

Invert
Up/Dn

902.
902.
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City of Agoura Hills: Sanitary Sewer Flow Monitoring and Capacity Analysis

EXECUTIVE SUMMARY

V&A has completed a sanitary sewer flow monitoring and capacity study within the City of Agoura
Hills, California. Nine sites were monitored for 4 weeks from March 24, 2009 to April 20, 2009. The
purpose of this study was to investigate the existing flow volume through the sanitary sewer pipes at
the flow monitoring locations, and identify the potential impacts on the capacity at the flow monitoring
location.

The results of the sanitary sewer flow monitoring are summarized in Table 1. Snapshots of the pipe
cross-section during peak measured flows are illustrated in Figure 1. Please refer to Figure 2 for the
flow monitoring site locations.

Table 1. Summary of Flow Monitoring Data

MH 25 9.00 0.17 1.9% 12.5% 0.26 2.9% 14.7%
MH 29 4.50 0.04 0.9% 6.7% 0.13 2.8% 13.9%
MH 33 1.90 0.09 4.7% 17.2% 0.24 12.4% 28.8%
MH 42 5.00 0.18 3.7% 16.2% 0.41 8.1% 24.0%
MH 84 4.00 0.01 0.2% 4.7% 0.04 1.1% 12.5%
MH 85 0.95 0.06 6.6% 22.5% 0.15 15.4% 33.1%
MH 178 1.10 0.09 8.0% 25.2% 0.27 24.4% 43.4%
MH 203 4.50 0.09 2.0% 11.4% 0.20 4.5% 17.1%
MH 259 1.70 0.14 8.2% 24.6% 0.35 20.7% 41.0%
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MH 178 MH 203

MH 259

Figure 1. Peak Flow Cross-Sectional View Snapshots
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City of Agoura Hills: Sanitary Sewer Flow Monitoring and Capacity Analysis

INTRODUCTION

V&A was retained by the Ventura Regional Sanitation District (VRSD) to conduct a sanitary sewer
flow monitoring and capacity study at nine locations within the City of Agoura Hills. The purpose of
the study was to record and report the existing flow volume through the sanitary sewer pipe, and
identify the potential impacts on the capacity at the flow monitoring locations. Flow monitoring was
conducted over a 4-week period from March 24, 2009 to April 20, 2009. Figure 2 illustrates the
location of the manholes where the flow meters were installed.

Figure 2. Map of Flow Monitoring Sites
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City of Agoura Hills: Sanitary Sewer Flow Monitoring and Capacity Analysis

FLOW MONITORING METHODS AND PROCEDURES

Meter Installation

Nine Isco 2150 area-velocity flow meters were installed by V&A in the sewer manholes shown in
Figure 2. Isco meters use a pressure transducer to collect depth readings, and ultrasonic Doppler
sensors on the probe determine the average fluid velocity. Figure 3 shows a diagram of a typical flow
meter installation.

Velocity Sensor
Normnal (Upstream) Position
: N AL :
| } FLOW \[ _ iJ
{ - I\-S\.‘\\\\ _=l,
[ — - J

Figure 3. Flow Meter Installation Diagram

Manual level and velocity measurements were taken in the field during the flow meter installation and
again when the meters were removed. These manual measurements are compared to the
instantaneous level and velocity readings of the flow meters to ensure proper calibration and
accuracy. The continuous depth and velocity readings were recorded by the flow meters in 15-minute
increments and downloaded into a computer spreadsheet program where the data could be analyzed
and made report-ready.
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City of Agoura Hills: Sanitary Sewer Flow Monitoring and Capacity Analysis

Explanation of Report Graphs and Definition of Terms

Flow versus time graphs are created by plotting the data recorded by the flow meters in 15-minute
intervals. The graphs represent the diurnal flow curve recorded over a given monitoring period and
represent the data in its rawest form. Figure 4 shows a typical diurnal flow curve and identified on this
graph are the hypothetical peak, low, and average flows recorded over an example monitoring period.
These graphs are useful in identifying the extreme limits of the flows being monitored, and identifying
any trends that might be occurring at a particular site. The graphs for flow, level and velocity versus
time for this project are provided in Appendix A of this report.

\

Peak Flow of
Monitoring Period

Flow

Average Flow over
Monitoring Period

— Low Flow of
Monitoring Period
24-Hour Cycle

Time over Monitoring Period

Figure 4. Diagram of Hypothetical Diurnal Flow over Monitoring Period
Dry weather flow is the flow that is caused by actual waste drainage from buildings in the area. Wet

weather flow includes rain-dependent infiltration and inflow which may increase the flow through the
sewer pipes. The flows recorded during this study were dry weather flows only.
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City of Agoura Hills: Sanitary Sewer Flow Monitoring and Capacity Analysis

FINDINGS

Flow Monitoring Results

The recorded flows showed diurnal flow patterns with peaks in the early morning and late afternoon
hours. Figure 5 plots the average daily weekday and weekend flow for Manhole 33. Table 2
summarizes the flow monitoring data at the monitoring sites during the monitoring period. Additional
plots and tables summarizing the flows at the monitoring sites are shown in Appendix A.

Weekday: Ave =0.09 MGD Peak = 0.15 MGD at 8:30

Weekend: Ave =009 MGD Peak = 0.15 MGD at 9:00 *—Weekday

0.16 ——\Weekend

0.14 / *\Y/\\A\

012 S

\_\v\ x:}( h
™\

~ 0.10 - el Mo
o "."\JI’
=
2 0.08
5 AN
% 0.06

0.04 -

0.02 ronn

O-OO T T T T T T T T T T T T T T

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00
Hour

Figure 5. MH 33 Average Daily Flow Graph

Table 2. Flow Monitoring Results

MH 25 0.17 0.17 0.17 1.00 0.26 151
MH 29 0.04 0.04 0.04 0.89 0.13 3.20
MH 33 0.09 0.09 0.09 1.01 0.24 2.65
MH 42 0.18 0.19 0.18 0.99 0.41 2.20
MH 84 0.01 0.01 0.01 1.06 0.04 7.16
MH 85 0.06 0.06 0.06 0.98 0.15 2.34
MH 178 0.09 0.09 0.09 1.10 0.27 3.05
MH 203 0.09 0.09 0.09 1.01 0.20 2.21
MH 259 0.14 0.14 0.14 1.12 0.35 2.51

*ADWF calculated as (5*weekday+2*weekend)/7

A The ADWF graph is generated by averaging each 15-minute period for the weekday/weekend days of this study. The peak
flows shown in this graph are not the same as peak measured flow, but a “typical expected” peak flow for an average day.
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Pipeline Capacity

The pipeline capacity is estimated based on the measured data from the flow metering sites. The
metered flow data is plotted over the Manning’'s Equation flow curve and extrapolated to a full-flow
scenario, as shown in Figure 6 for Manhole 259.

+ catter

------ Mannings Flow Curve, Variable n

1.2

1.0

0.8 A

Flow (MGD)

0.6 1

0.4

0.2 1

0.0

Level (in.)

Figure 6. MH 259 Stage Curve

Table 3 summarizes the capacity data including the average dry weather flow and peak measured flow
as a percent of the pipe capacity. Figure 7 shows the cross-sectional snapshots of these conditions.

Table 3. Average Dry Weather Flow and Peak Measured Flow as Percent of Capacity

MH 25 9.00 0.17 1.9% 12.5% 0.26 2.9% 14.7%
MH 29 4.50 0.04 0.9% 6.7% 0.13 2.8% 13.9%
MH 33 1.90 0.09 4.7% 17.2% 0.24 12.4% 28.8%
MH 42 5.00 0.18 3.7% 16.2% 0.41 8.1% 24.0%
MH 84 4.00 0.01 0.2% 4.7% 0.04 1.1% 12.5%
MH 85 0.95 0.06 6.6% 22.5% 0.15 15.4% 33.1%
MH 178 1.10 0.09 8.0% 25.2% 0.27 24.4% 43.4%
MH 203 4.50 0.09 2.0% 11.4% 0.20 4.5% 17.1%
MH 259 1.70 0.14 8.2% 24.6% 0.35 20.7% 41.0%

ADWEF = Average Dry Weather Flow
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MH 25 MH 29
MH 33 MH 42
MH 84 MH 85

Figure 7. Peak Flow Cross-Sectional View Snapshots
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MH 178 MH 203

MH 259

Figure 7. Peak Flow Cross-Sectional View Snapshots (cont.)
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APPENDIX A

FLOW MONITORING SITE: GRAPHS, FIGURES & TABLES
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 25
Location: Canwood Street and Reyes Adobe Road

Size/Type Line: 10-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 25
Satellite Map
Location: Canwood Street and Reyes Adobe
Road

Diameter: 10 inches

Average Dry Weather Flow: 0.17 mgd

Peak Measured Flow: 0.26 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 25

Manhole Lid

East Inlet




Site Information Report
Photos
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MH 25
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Period Flow Summary

Monitoring Site
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Level, Velocity and Flow
From 3/23/2009 to 3/30/2009
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MH 25
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Level, Velocity and Flow

Monitoring Site:

From 3/30/2009 to 4/6/2009 MH 25
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Level, Velocity and Flow
From 4/6/2009 to 4/13/2009
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MH 25
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Level, Velocity and Flow

Monitoring Site:

From 4/13/2009 to 4/20/2009 MH 25
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Level, Velocity and Flow

Monitoring Site:

From 4/20/2009 to 4/27/2009 MH 25
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 29

Location: Canwood Street and Christian Court

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report
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Period Flow Summary

Monitoring Site:

March 24, 2009 to April 21, 2009 MH 29
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Average Dry Weather Flow

Monitoring Site:
MH 29
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Level, Velocity and Flow Monitoring Site:
From 3/23/2009 to 3/30/2009 MH 29
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Level, Velocity and Flow
From 3/30/2009 to 4/6/2009

Monitoring Site:
MH 29

—~

Level (in

Velocity (fps)

Tue Wed Thu

Fri

Sat Sun

3.0 1

| A o
o u o uw
L L

Avg Level: 0.54 in.  Peak Level: 0.81 in.

Lev

Min Level: 0.39 in.

R T A VO NV, VAL Y POY O Y L PV LT 1O L MY WS W NP o TPY T

0.0 -

14.0 -

12.0 1

10.0 1

8.0 +

6.0 4

4.0 ~

2.0 +

Avg Velocity: 5.95 fps

0.0

Peak Velocity: 8.54 fps

Min Velocity: 3.48 fps

0.16

0.14 +

0.12 +

0.02 ¥

0.0

Rain (in/hr)

0.00

3/30
Avg Flow: 0.04 mgd

3/31 4/1 4/2
Peak Flow: 0.095 mgd

4/3

0.8

4/4 4/5

Min Flow: 0.018 mgd




Level, Velocity and Flow
From 4/6/2009 to 4/13/2009

Monitoring Site:
MH 29
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Level, Velocity and Flow
From 4/13/2009 to 4/20/2009

MH 29
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Level, Velocity and Flow

Monitoring Site:

From 4/20/2009 to 4/27/2009 MH 29
Mon Tue Wed Thu Fri Sat Sun
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 33
Location: Canwwod Street, east of Strawberry Hill Drive

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 33
Satellite Map

Location: Canwwod Street, east of Strawberry

Hill Drive
Diameter: 8 inches
Average Dry Weather Flow: 0.09 mgd
Peak Measured Flow: 0.24 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 33

Manhole Lid

East Inlet




Site Information Report
Photos

Monitoring Site:
MH 33

North Inlet

West Inlet




Site Information Report
Photos

Monitoring Site:
MH 33

South Outlet




Period Flow Summary
March 24, 2009 to April 21, 2009

Monitoring Site

Total Monthly Rainfall: 0.07 inches Avg Flow: 0.09 mgd Peak Flow: 0.24 mgd  Min Flow: O mgd
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Average Dry Weather Flow

Monitoring Site:
MH 33
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Level, Velocity and Flow

Monitoring Site:

From 3/23/2009 to 3/30/2009 MH 33
Mon Tue Wed Thu Fri Sat Sun
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Avg Flow: 0.079 mgd Peak Flow: 0.196 mgd  Min Flow: 0.007 mgd




Level, Velocity and Flow

Monitoring Site:

From 3/30/2009 to 4/6/2009 MH 33
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Level, Velocity and Flow

Monitoring Site:

From 4/6/2009 to 4/13/2009 MH 33
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Level, Velocity and Flow Monitoring Site:
From 4/13/2009 to 4/20/2009 MH 33
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Level, Velocity and Flow

Monitoring Site:

From 4/20/2009 to 4/27/2009 MH 33
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Avg Flow: 0.082 mgd Peak Flow: 0.157 mgd  Min Flow: 0.02 mgd




Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 42
Location: Rustling Oaks Drive, south of Laro Drive

Size/Type Line: 12-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 42
Satellite Map
Location: Rustling Oaks Drive, south of Laro
Drive

Diameter: 12 inches

Average Dry Weather Flow: 0.18 mgd

Peak Measured Flow: 0.41 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 42

Manhole Lid

North Inlet




Site Information Report
Photos

Monitoring Site:
MH 42

South Outlet




Period Flow Summary Monitoring Site:

March 24, 2009 to April 21, 2009 MH 42
Total Monthly Rainfall: 0.07 inches Avg Flow: 0.19 mgd  Peak Flow: 0.41 mgd  Min Flow: 0.04 mgd I Rain ———How  ------- BLHow
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Monitoring Site:

Average Dry Weather Flow MH 42
IW@?ES% Peak Measured Flow:
0.35 - 0.41 mgd
0.30 A
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Peak measured flow shown in weekly
graphs on following pages
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Level, Velocity and Flow
From 3/23/2009 to 3/30/2009

Monitoring Site:
MH 42
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Level, Velocity and Flow Monitoring Site:
From 3/30/2009 to 4/6/2009 MH 42
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Level, Velocity and Flow Monitoring Site:
From 4/6/2009 to 4/13/2009 MH 42
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Level, Velocity and Flow
From 4/13/2009 to 4/20/2009

Monitoring Site:
MH 42
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Level, Velocity and Flow

Monitoring Site:

From 4/20/2009 to 4/27/2009 MH 42
Mon Tue Wed Thu Fri Sat Sun
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 84
Location: Park Vista Road and Patrick Henry Place

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 84
Satellite Map
Location: Park Vista Road and Patrick Henry
Place

Diameter: 8 inches

Average Dry Weather Flow: 0.01 mgd

Peak Measured Flow: 0.04 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 84

Manhole Lid

East Inlet




Site Information Report
Photos

Monitoring Site:
MH 84

North Inlet

South Inlet




Site Information Report
Photos

Monitoring Site:
MH 84

West Outlet




Period Flow Summary Monitoring Site:

March 24, 2009 to April 21, 2009 MH 84
Total Monthly Rainfall: 0.07 inches Avg Flow: 0.01 mgd  Peak Flow: 0.04 mgd  Min Flow: 0 mgd I Rain ———How  ------- BLHow
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Monitoring Site:

Average Dry Weather Flow
ge bry MH 84
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Level, Velocity and Flow
From 3/23/2009 to 3/30/2009

Monitoring Site:
MH 84
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Level, Velocity and Flow
From 3/30/2009 to 4/6/2009

Monitoring Site:
MH 84
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Level, Velocity and Flow Monitoring Site:
From 4/6/2009 to 4/13/2009 MH 84
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Level, Velocity and Flow Monitoring Site:
From 4/13/2009 to 4/20/2009 MH 84
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Level, Velocity and Flow
From 4/20/2009 to 4/27/2009

Monitoring Site:
MH 84
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 85
Location: Dargan Street, west of Acadia Avenue

Size/Type Line: 10-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 85
Satellite Map
Location: Dargan Street, west of Acadia Avenue
Diameter: 10 inches
Average Dry Weather Flow: 0.06 mgd
Peak Measured Flow: 0.15 mgd
Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report Monitoring Site:
Photos MH 85

Manhole Lid

East Inlet
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Site Information Report
Photos

Monitoring Site:
MH 85

West Outlet




Period Flow Summary Monitoring Site:

March 24, 2009 to April 21, 2009 MH 85
Total Monthly Rainfall: 0.07 inches Avg Flow: 0.06 mgd  Peak Flow: 0.15 mgd  Min Flow: 0.01 mgd I Rain ———How  ------- BLHow
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Monitoring Site:

Average Dry Weather Flow
ge bry MH 85
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Level, Velocity and Flow Monitoring Site:
From 3/23/2009 to 3/30/2009 MH 85

Mon Tue Wed Thu Fri Sat Sun
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Level, Velocity and Flow
From 3/30/2009 to 4/6/2009

Monitoring Site:
MH 85
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Level, Velocity and Flow
From 4/6/2009 to 4/13/2009

Monitoring Site:
MH 85
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Level, Velocity and Flow
From 4/13/2009 to 4/20/2009

Monitoring Site:
MH 85
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Level, Velocity and Flow
From 4/20/2009 to 4/27/2009

Monitoring Site:

MH 85
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 178
Location: Rainbow View Drive and Wheelhouse Lane

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 178
Satellite Map
Location: Rainbow View Drive and Wheelhouse
Lane

Diameter: 8 inches

Average Dry Weather Flow: 0.09 mgd

Peak Measured Flow: 0.27 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 178

East Inlet




Site Information Report
Photos

Monitoring Site:
MH 178

West Outlet




Period Flow Summary
March 24, 2009 to April 21, 2009

Monitoring Site:

Total Monthly Rainfall: 0.07 inches

Avg Flow: 0.09 mgd Peak Flow: 0.27 mgd  Min Flow: 0.03 mgd
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Monitoring Site:

Average Dry Weather Flow
ge bry MH 178
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Level, Velocity and Flow
From 3/23/2009 to 3/30/2009

Monitoring Site:
MH 178

Velocity (fps)

Mon Tue Wed Thu Fri

Sun

Avg Level: 2.15in. Peak Level: 3.47 in.

Avg Velocity: 1.85 fps  Peak Velocity: 2.86 fps
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Level, Velocity and Flow
From 3/30/2009 to 4/6/2009

Monitoring Site:

MH 178
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Level, Velocity and Flow Monitoring Site:
From 4/6/2009 to 4/13/2009 MH 178

Mon Tue Wed Thu Fri Sat Sun
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Level, Velocity and Flow Monitoring Site:
From 4/13/2009 to 4/20/2009 MH 178
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Level, Velocity and Flow
From 4/20/2009 to 4/27/2009

Monitoring Site:
MH 178
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 203

Location: Thousand Oaks Boulevard, west of Kanan Road

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 203
Satellite Map
Location: Thousand Oaks Boulevard, west of
Kanan Road

Diameter: 8 inches

Average Dry Weather Flow: 0.09 mgd

Peak Measured Flow: 0.20 mgd

Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos

Monitoring Site:
MH 203

Manhole Lid

East Inlet




Site Information Report
Photos

Monitoring Site:
MH 203

North Inlet

West Inlet




Site Information Report
Photos

Monitoring Site:
MH 203

South Outlet




Period Flow Summary

Monitoring Site

March 24, 2009 to April 21, 2009 MH 203
Total Monthly Rainfall: 0.07 inches Avg Flow: 0.09 mgd  Peak Flow: 0.2 mgd  Min Flow: 0.03 mgd I Rain How ------- BLHow
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Average Dry Weather Flow

Monitoring Site:
MH 203
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Level, Velocity and Flow

Monitoring Site:

From 3/23/2009 to 3/30/2009 MH 203
Mon Tue Wed Thu Fri Sat Sun
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Level, Velocity and Flow

Monitoring Site:

From 3/30/2009 to 4/6/2009 MH 203
Mon Tue Wed Thu Fri Sat Sun
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Level, Velocity and Flow

Monitoring Site:

From 4/6/2009 to 4/13/2009 MH 203
Mon Tue Wed Thu Fri Sat Sun
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Level, Velocity and Flow

Monitoring Site:

From 4/13/2009 to 4/20/2009 MH 203
Mon Tue Wed Thu Fri Sat Sun
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Monitoring Site:
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Temporary Flow Monitoring Study
Sanitary Sewer Collection System

Monitoring Site: MH 259

Location: Chumash Park near Medea Valley Drive

Size/Type Line: 8-inch Sanitary Sewer Pipe

Data Summary Report




Site Information Monitoring Site:

Report MH 259
Satellite Map
Location: Chumash Park near Medea Valley Drive
Diameter: 8 inches
Average Dry Weather Flow: 0.14 mgd
Peak Measured Flow: 0.35 mgd
Sanitary Map Flow Sketch

Street View Photo Plan View Photo




Site Information Report
Photos
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MH 259
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Level, Velocity and Flow
From 3/23/2009 to 3/30/2009

Monitoring Site:
MH 259
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Level, Velocity and Flow
From 3/30/2009 to 4/6/2009
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Level, Velocity and Flow
From 4/6/2009 to 4/13/2009
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Level, Velocity and Flow
From 4/13/2009 to 4/20/2009
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Level, Velocity and Flow
From 4/20/2009 to 4/27/2009
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Oakland
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APPENDIX ‘L-5’

City Land Use Designations Map
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POLICIES FOR MANAGING AVAILABLE SEWER CAPACITY

INTRODUCTION

In 2009 the City serves the wastewater disposal needs of approximately 23,350 people. The
community sewers receive and convey approximately 3.6 million gallons per day of wastewater
to regional CSD trunk sewers and wastewater treatment plants.

The purpose of this document is to describe the policies and practices followed by the City in
tracking and determining the remaining available capacity within its sanitary sewer system.
Tracking (monitoring) is necessary because of the significant lead time required for
accomplishing such improvements as sewer rehabilitation or facility expansion without
overloading sewage facilities. The objective is to enable the City to:

e Become more aware of how the sewer facilities are performing in order to take steps
necessary to avoid (prevent) a SSO or nuisance problem due to operations.

e Provide all local decision makers with information needed to make informed decisions
about the capacity of the wastewater system and its ability to accommodate new or
increased connections.

e Make commitments for new or upsized connections with confidence that there is
adequate capacity to serve additional demand as well as existing customers.

e Determine when the issuance of additional building permits must be curtailed until sewer
facility improvements are completed so that facilities are maintained in compliance with
discharge permit criteria.

e Have more lead time to plan and arrange financing for needed sewer system upgrades.

LEGAL MANDATE TO MANAGE WASTEWATER ALLOCATIONS

Local sewering entities have a crucial role in providing safe and adequate wastewater systems
and high quality operational performance. These entities face many challenges to maintain and
operate their systems in compliance with Federal and State laws and regulations. Cost continues
to increase to keep these increasingly complex facilities operating properly, and the ability to
raise rates to keep pace with costs is a challenge.

Perhaps most challenging is the need to manage the allocation of flow for new or expanding
customer discharges in conformance with local land use, water and sewage plans, and the
NPDES and local permit limits. The agency responsible for issuing building/development
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approvals and permits must ensure adequate capacity is or will be reasonably available without
impairing water quality or threatening public health and safety.

ACTIONS TO BE TAKEN TO MANAGE AVAILABLE SEWER CAPACITY

Sewering entities are expected to manage their facility capacities responsibly and to ensure sewer
systems remain within design capacity. In order to accomplish these expectations, it is necessary
to prepare a planning and engineering tool used to monitor the relationship between sewer
facility capacity and population/economic growth while complying with statutes and regulations
relative to discharges. Such tool could be a Municipal Sewage Capacity Plan/Report (MSCP/R).

A MSRC/P would contain information on sewage system capacity including the demand created
by both the existing and proposed development. To ensure the accuracy of such report will
require the City to monitor flows, evaluate the need for additional capacity, identify deficiencies,
take proactive, corrective steps to maintain system capacity, and to undertake orderly and timely
projects to maintain or improve the system capacity. These actions for a successful reporting
tool will be accomplished through the application of the following policies:

1. Develop a moving 10 year capital improvement program that:

a. Includes pro-active sanitary sewer system improvements to correct and
prevent system failures and overflows,

b. Addresses current and reasonably anticipated regulatory requirements,

c. Provides sewer capacity in a timely manner to accommodate system
expansion and redevelopment,

d. Maintains level of service standards that are desired and acceptable to the
community.

2. Actively manage the sanitary sewer conveyance system through a data collection
and analysis process that determines wastewater usage by development type,
projects future demand, and identifies inflow/infiltration deficiencies.

3. [Issue development approvals based upon available capacity of the sanitary sewer
system.

4. Implement work process and data management systems improvements for sewer
service management, operation, and maintenance that comply with SSMP
regulations and result in more effective and efficient sewer service.

5. Abate storm water inflow and groundwater infiltration to maintain capacity for
sewer service and minimize service costs.
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6. Expand the production and annual average use of recycled water to reduce the
cost and environmental risk of effluent disposal and reduce reliance upon potable
water sources.

7. Implement complete asset management program for sustaining the sewer
infrastructure through optimized service levels, managed risks, and minimized
life-cycle costs of asset ownership
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City of Agoura Hills
CCTV INSPECTION REPORT
Spring 2009

Introduction and History

The City owns and operates its local sanitary sewer system consisting of approximately 54
miles of gravity flow sewer pipelines (of 8 to 15-inch in diameter, mostly vitrified clay pipe)
and 1,294 manholes. The existing sewer system consists completely of local collector sewers
that discharge to trunk sewers owned and operated by the Las Virgenes Municipal Water
District in western Los Angeles County.

As part of the services provided by LACDPW for cities within the CSMD, the DPW did
perform CCTV inspection (a recorded video inspection of a portion of the community’s
sewer system) on 5.4 miles of the city sewer system between June and August 2006. The
DPW provided the city with a report on that investigation effort, and that work is not part of
the CCTV inspection addressed in this report.

As part of this SSMP document preparation, a separate CCTV investigation report was
obtained through a subconsultant (Ventura Regional sanitation District) who inspected
another 10% of the city sewer system. This investigation was performed on segments of the
system as mutually selected by Willdan and City personnel in order to address areas of
concern. The video logging and documentation provided a current physical condition and
evaluation record of the selected portion of the sewer system. The resulting findings are
addressed in this report segment and depicted on the two exhibit maps in appendix ‘N-3’.

The purpose of this report is two fold. 1) To document and synthesize the CCTV inspection
results, and 2) To establish a list of improvement projects to eliminate both structural and
maintenance defects identified in the mainline sewer. The objective is to preserve the City’s
infrastructure investment, maintain service, prevent failures and limit inflow, infiltration and
overflow potential.

Study Approach

Preparation of the Year 2009 CCTV Inspection Report involved the following sequence of
tasks used in this study:
1. Review the digital video record of the CCTV inspection along with the inspection log
and evaluation summary, prepared by the contractor.
2. Establish a priority list for implementation of recommended improvements. Factors

considered in formulating the priority list included: a) severity of damage to the
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existing pipe, b) risk potential for public health problems, c¢) prior maintenance
problems made known, if any, d) consequences to other known improvement
projects, and, e) other criteria of relevance.

3. Development of recommendations for system improvements to correct defects based
on the above priority list.

4. Preparation of cost estimate for the recommended structural improvements.

5. Preparation of the CCTV Inspection report.

Analysis of CCTV Inspection

Analysis of the CCTV inspection consisted of reviewing the digital video inspection log and
evaluation summary, and the digital videos as necessary. . Identified defects were ranked by
the severity of the defect based on deficiency criteria listed below. The length of sewer to be
repaired or replaced was based on the type or extent of repairs that are needed. The types of
repair considered consisted of:

1. Spot Repair (Remove and replace a segment or several segments of mainline pipe)
2. Remove and replace the reach between manholes.
3. Sewer pipe lining with Cured in Place Pipe (CIPP).

Pipeline Grading System

The Pipeline Assessment and Certification Program (PACP), developed by The National
Association of Sewer Service Companies (NASSCO), provides a uniform mechanism for
creating reliable descriptions of pipe conditions. NASSCO has also developed a system
based on the PACP codes to assign a condition rating to pipelines. Requirements of the
grading system are as follows:

1. The grading system should be direct and objective.

2. The system should provide the ability to quantitatively measure the difference in
pipe condition, between one inspection and subsequent inspections, and to prioritize
among different pipe segments.

Many other approaches to sewer pipe grading have been used in the United States as well as
in other parts of the World. These approaches generally use some type of defect grading that
is then used to calculate an overall pipe rating. It is problematic to develop a single pipe
segment rating that fully describes all of the important aspects of a pipe. Therefore the PACP
Condition Grading System uses more than one method of rating pipe segment condition
including a rating that considers the number of total defects within the pipe segment and a
rating that considers the most severe types of defects within the pipe segment.
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The PACP Condition Grading System only considers internal pipe conditions obtained from
TV inspection. While other factors such as pipe material, depth, soils, and surface conditions
also affect pipe survivability, those factors have not been included in the current version of
the PACP Condition Grading System. It is expected that as the PACP further develops the
PACP Condition Grading System will expand to include other factors.

The PACP Condition Grading System provides ratings for Structural Defects and
Maintenance Defects.

APPROACH - Using the PACP Code Matrix, (see Appendix ‘N-1’) in which each defect
code is assigned a condition grade of from 1 to 5; grades are assigned based on potential for
further deterioration or pipe failure. Pipe failure is defined as when the pipe can no longer
convey the pipe design capacity.

Grades are assigned for two categories, Structural, and Maintenance defects, as follows:

5 - Immediate Attention Defects requiring immediate attention

4 - Poor Severe defects that will become Grade 5 defects
within the foreseeable future

3 - Fair Moderate defects that will continue to
deteriorate over time

2 - Good Defects that have not begun to deteriorate

1 -Excellent Minor defects

The mechanisms and rates of pipeline deterioration are highly dependent on local conditions.
However the following general guidelines are provided to estimate the amount of time before
the defect causes complete line failure. These guidelines should be verified by actual research
under prevailing local conditions.

5 - Pipe has failed or will likely fail within the next five years. Missing materials with large
voids and soil is visible.

4 - Pipe will probably fail in 5 to 10 years or will become category 5 in foreseeable future.

3 - Pipe may fail in 10 to 20 years and should be monitored for further deterioration and
replaced as the conditions warrant.

2 - Pipe unlikely to fail for at least 20 years

1 - Failure unlikely in the foreseeable future

CONTINUOUS DEFECTS - The number of "repeated continuous" (joint) defect grades is
calculated by dividing the length of the continuous defect by the joint length. For example, a
15 ft long repeating continuous defect, 3-foot joints, and a grade 2 defect, would equate to 5
grade 2 defects.
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The number of "truly continuous" defects is calculated by dividing the length of the
continuous defect by 5. Example, a 20-foot long continuous defect, grade 3, should equate to
four Grade 3 defects. Fractions are rounded to the nearest whole number.

PIPE RATINGS - The pipe rating is based on the number of occurrences for each condition
grade. Ratings are calculated separately for Structural and Maintenance Defects. Several
ways of expressing pipe segment condition are used by the PACP Condition Grading System
as follows:

Segment Grade Scores - Each pipe segment will have a Segment Grade Score for each of
the five grades. The number of occurrences of each pipe grade is multiplied by the pipe grade
to calculate the segment grade score. Example, six Grade 5 defects would be 6 times 5 and
equates to a Segment Grade 5 Score of 30. If a pipe segment had no defects of a particular
grade, then the Segment Grade Score for that grade would be 0.

Overall Pipe Rating -The five Segment Grade Scores are added together to calculate the
Overall Pipe Rating. Structural Pipe Ratings are calculated using only Structural Defect
grades, while O&M Pipe Ratings are calculated using only Maintenance Defect grades.

PACP Quick Rating -The PACP Quick Rating is a shorthand way of expressing the number
of occurrences for the two highest severity grades. The PACP Quick Rating is a four
character score as follows:

1. The first character is the highest severity grade occurring along the pipe length.

The second character is the total number of occurrences of the highest severity grade.

If the total number exceeds 9, then alphabetic characters are used as follows - '0 to 14

-A;15t0 19 - B; 20 to 24 - C; etc.

The third character is the next highest severity grade occurring along the pipe length.

4. The fourth character is the total number of the second highest severity grade
occurrences, derived as in item 2 above.

(98]

Example
A segment of pipe with a PACP rating 4B27

This immediately shows that no grade 5 defects or grade 3 defects, however 15 to 19 grade 4
defects and seven grade 2 defects were found.

Another Example
A segment of pipe with a PACP rating 3224

Two grade 3 defects and four grade 2 defects, however no grade 5 or grade 4 defects were
found.
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The PACP Quick Rating provides the ability to summarize the number and severity of
defects found within a pipe segment, as with the Pipe Rating, Quick Structural Ratings are
calculated using only Structural Defect Grades, and Quick O&M Ratings are calculated using
only O&M Defect Grades.

Pipe Ratings Index -This is an indicator of the distribution of defect severity. The Pipe
Ratings Index is calculated by dividing the Pipe Rating by the number of defects. For
example, the Structural Pipe Ratings Index would be the Structural Pipe Rating divided by
the number of structural defects. Pipe Ratings Indexes are calculated for Structural,

O&M, and Overall.

Summary

The following procedures are used to calculate pipe segment ratings using the PACP
Condition Grading System:

1. Determine the number of occurrences for each condition grade within the pipe
segment. Calculate separately for Structural Defect Grades and O&M Defect Grades.

2. Calculate the Segment Grade Score by multiplying the number of occurrences by the
respective grade 1 through 5. Calculate the Structural Segment Grade Score and the
O&M Segment Grade Score separately, and then add together for the Overall
Segment Grade Score.

3. Calculate the Pipe Rating for the pipe segment by adding the Segment Grade Scores.
Add all five Structural Segment Grade Scores for the Structural Pipe Rating, and add
all five O&M Segment Grade Scores for the O&M Pipe Rating. Add all five Overall
Segment Grade Scores for the Overall Pipe Rating.

4. Determine the PACP Quick Rating by calculating the number of occurrences of the
two highest severity grades.

5. Calculate the Pipe Ratings Index by dividing the Pipe Rating by the number of
defects.

Identified Structural Defects Correction Projects

General Repair Methods

Repairs to existing sewers can be separated into two categories, traditional removal and
replacement of the damaged pipe with the standard trench operation or trenchless method
using Cured in Place Pipe (CIPP) typically called a sewer-lining repair. Each method has
advantages and disadvantages. The most cost effective repair of the sewer is a combination
of the two methods since there may be only 8-10 foot length of sewer mainline that is in
disrepair, but the remaining mainline contains cracks that can be repaired by lining the sewer
with CIPP. The advantages and disadvantages and recommended uses for each method are
listed below:

Traditional sewer replacement advantages are:
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1. The sewer is replaced with a new VCP of the same diameter and will have a design
life of over 50-years.

2. Only the section of pipe that is damaged needs to be replaced. (Listed as point repair
in estimates) The remaining line is not replaced or disturbed.

3. Common trench construction method employed.

4. Best choice if the line to be repaired also needs to be upsized.

Disadvantages:

1. Sewer line must be taken out of service for the duration of the repair and a temporary
sewer by-pass system must be used.

2. If sewer is located within a street, traffic must be rerouted or detoured around trench
or construction operation.

3. Sewer is located in an easement, access, and working space may be a practical factor.

Trenchless (CIPP) sewer rehabilitation advantages:
1. Minimal traffic interruptions.

2. Can repair sewer defects under existing improvements, i.e. signs, fencing, etc.
3. Faster installation. Typically can install 300°-600" per day.
4. Sewer line is typically out of sewer less then 3 hours.
5. Can repair multiple defects in a sewer line.
Disadvantages:

1. Must have approximately 3000 to 4000-feet of lining to be economical due to higher
mobilization and equipment costs.

2. Cannot be used to upsize deficient pipe.

3. Depending on pipe flow, may require temporary sewer by-pass system.

Recommended Sewer System Improvements

Presented in the engineer’s estimate (Appendix ‘N-2’) is a brief summary of the measures
recommended to correct the structural defects which are also shown on maps in Appendix
‘N-3’. The criteria for recommending and prioritizing relief facilities are as follows:

1. Sewers with critical structural defects, ranked as category 5’s, are recommended for
prompt correction measures.

2. Sewers with structural defects, ranked as category 4’s, are recommended for
correction measures as funding is scheduled over the next 4-8 years. Sewers meeting
these criteria should be monitored for signs of further deterioration.

3. Sewers with structural defects, ranked as category 3’s, are recommended for
correction measures as change in conditions warrant. Sewers meeting these criteria
should be periodically monitored for signs of further deterioration.

Please note that the recommended sewer system improvements as presented here are general
in nature and should not be considered as absolutes for final design. Rather, they should be
considered more as a plan guide.
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Recommended Sewer System Improvement Projects

Contained within the engineer’s estimate (Appendix ‘N-2’) is a brief description of the
recommended sewer system repair work for the identified structural defects. The first project
is all of the category 5 structural defects. These repairs are recommended for immediate
replacement as these pipes are of high risk for failure. The category 4 structural defects can
be completed separately or together based on the funding available. It is recommended that
the repair projects within each category be constructed as complete projects, if at all possible,
in order to benefit from the economy of scale rather than to perform the repairs individually
which would increase the cost considerably.

Sewer System Improvements Costs

The unit prices shown in the engineer’s estimate (Appendix ‘N-2’) represent the anticipated
construction cost applicable for mid 2008. Bid prices received on jobs of similar nature in
Southern California area were one source of information used to derive the cost figure. In
addition, manufacturers, suppliers of material and equipment, and local contractors were
consulted on various cost items. The unit prices do not include right-of-way acquisition or
legal costs. An additional 35% of construction cost is added to cover the cost of design
engineering, contract administration, inspection, survey and contingency cost.

The engineer’s estimate does not include an adjustment for inflation. Construction costs can
be expected to fluctuate as corresponding changes occur in the national or local economy.
One available indicator of these changes is the Engineering News-Record Construction Cost
Index for the Los Angeles metropolitan area. This index is compiled from actual construction
cost data for materials and labor and is reported in Engineering News-Record magazine. It is
suggested that this index be used to update the unit prices presented in the Appendix and in
adjusting the estimate from the date of the initial estimates.

Identified Maintenance Defect Locations

In general, category 5 defects are recommended for immediate correction. These defects may
be complete blockages caused by root intrusion with maximum flow disruption. Roots can
also fracture sewer lines, causing soil and ground water contamination.

Category 4 defects are recommended for correction within the next year. A high majority of
those blockages are caused by root intrusion. These defects will become category 5 defects
within the foreseeable future.

Categories 3 defects and lower are generally recommended for correction after the correction
of category 5 and 4 defects. Pipe segments with a rating of 3 should be monitored for further
deterioration and corrected as the conditions warrant and budgeted funds are available.
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The location of Categories 5 and 4 maintenance defects are shown on the corresponding map
in Appendix ‘N-3’.

General Maintenance Methods

Maintenance is performed using rodders and/or high pressure cleaners (hereinafter referred to
as HPCs). A rodder is preferably used to deal with root intrusion (though a rodder may be
used to remove grease also). A rodder consists of a saw/blade attached to rod (metal cables)
which is contained within a cage. The saw/blades and rods are fed out of the cage while
spinning. The resulting motion cuts and dislodges roots and grease allowing the intrusions to
move down the sewer line to be caught and removed at a downstream manhole. An HPC is
preferably used to remove coagulated grease and grit (particulate matter) from the sewer
lines. The HPC pumps water at a high pressure through the sewer lines. This water displaces
the grease and grit. In some areas, workers may find it helpful to use a foaming chemical root
treatment. This foam is pumped into selected sewer mains to kill existing roots and to inhibit
their re-growth.

Summary

Ten percent of the city sewer system was CCTV inspected. Each reach of sewer inspected is
put into a category based on the NASSCO-PACP (more fully described in the above Pipeline
Grading System criteria section of this report).

Based on the ratings for Structural Defects, only one (1) location within the inspected system
was identified as being Category 5 structurally defective, only one (1) location within the
inspected system were identified as being Category 4 structurally defective, and two (2)
locations within the inspected system were identified as being Category 3 structurally
defective. The engineer’s opinion of cost to repair the structurally defective segments is
presented in Appendix ‘N-2’.

Based on the ratings for Maintenance Defects, approximately 73 pipe segments (lengths
between manholes) were reported containing a total of 546 various defects. Since these are
maintenance activity related there is no repair cost estimate prepared.
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APPENDIX ‘N-1"

NASSCO PACP Condition Grading System Code Matrix



NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
Structural Crack (C) Circumferential ( C) CC 1
Longitudinal (L) CL 2
Multiple (M) CM 3
Spiral (S) CS 2
Structural Fracture (F) Circumferential ( C) FC 2
Longitudinal (L) FL 3
Multiple (M) FM 4
Spiral (S) FS 3
1 clock pos - 3, 2 clock pos -

Structural Pipe Failures (Silent) Broken (B) B 4, >=3 clock pos - 5
Broken (B) Soil Visible (SV) BSV 5
Broken (B) Void Visible (V V) BVV 5

1 clock pos - 3, 2 clock pos -

Hole (H) H 4, >=3clock pos -5
Hole (H) Soil Visible (SV) HSV 5
Hole (H) Void Visible (V V) HVV 5
Structural Collapse (X) Pipe (P) XP 5
Brick (B) XB 5

Structural Deformed (D) (Pipe) (P) D <=10% - 4,>10% - 5
Brick (B) Horizontally (H) DH 5
Brick (B) Vertically (V) DV 5
Structural Joint (J) Offset (displaced) (O) Med (M) JOM 1
Large (L) JOL 2
Separated (open) (S) Med (M) JSM 1
Large (L) JSL 2
Angular (A) Med (M) JAM 1
Large (L) JAL 2
Surface Damage Chemical (S) Roughness Increased (RI) C SRIC 1
Surface Spalling (SS) C SSSC 2
Aggregate Visible (AV) C SAVC 3
Aggregate Projecting (AP) C SAPC 3
Aggregate Missing (AM) C SAMC 4
Reinforcement Visible (RV) C SRVC 5
Reinforcement Corroded (RC) |C SRCC 5
Missing Wall (MW) C SMWC 5

Other (2) C SzZC
Surface Damage Mechanical (M) Roughness Increased (RI) M SRIM 1
Surface Spalling (SS) M SSSM 2
Aggregate Visible (AV) M SAVM 3
Aggregate Projecting (AP) M SAPM 3
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NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
Aggregate Missing (AM) M SAMM 4
Reinforcement Visible (RV) M SRVM 5
Reinforcement Corroded (RC) M SRCM 5
Missing Wall (MW) M SMWM 5
Other (2) M SZM N/A
Surface Damage Not Evident (Z) Roughness Increased (RI) Z SRIZ 1
Surface Spalling (SS) Z SSSZ 2
Aggregate Visible (AV) Z SAVZ 3
Aggregate Projecting (AP) Z SAPZ 3
Aggregate Missing (AM) Z SAMZ 4
Reinforcement Visible (RV) Z SRVZ 5
Reinforcement Corroded (RC) Z SRCZ 5
Missing Wall (MW) Z SMWZ 5
Other (2) z Szz N/A
Surface Damage (Metal Pipes) Corrosion (CP) SCP 3
Structural Lining Failure (LF) Detached (D) LFD 3
Defective End (DE) LFDE 3
Blistered (B) LFB 3
Service Cut Shifted (CS) LFCS 3
Abandoned Connection (AC) LFAC
Overcut Service (OC) LFOC 3
Undercut Service (UC) LFUC 3
Buckled (BK) LFBK 3
Wrinkled (W) LFW 3
Other (2) LFZ
Structural Weld Failure (WF) Circumfrential ( C) WFC 2
Longitudinal (L) WFL 2
Multiple (M) WFM 3
Spiral (S) WFS 2
Structural Point Repair (RP) Localized Lining (L) RPL
Localized Lining (L) Defective (D) RPLD 4
Patch Repair (P) RPP
Patch Repair (P) Defective (D) RPPD 4
Pipe Replaced ( R) RPR
Pipe Replaced ( R) Defective (D) RPRD 4
Other (2) RPRZ
Other (2) RPRZD
Structural Brickwork (Silent) Displaced (DB) DB 3
Missing (MB) MB 4
Dropped Invert (DI) DI 5
Missing Mortar Slight MMS 2
Medium MMM 3
Large MML 3
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NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
<=10% - 2, <=20% - 3,
o&M Deposits Attached (DA) Encrustation (E) DAE <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Grease (G) DAGS <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Ragging (R) DAR <=30% - 4, >30% -5
<=10% - 2, <=20% - 3,
Other (2) DAZ <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Deposits Settled (DS) Hard/Compacted ( C) DSC <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Fine (F) DSF <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Gravel (G) DSGV <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Other (2) DSz <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Deposits Ingress (DN) Fines silt/sand (F) DNF <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Gravel (GV) DNGV <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Other (2) DNZ <=30% - 4, >30% - 5
0o&M Roots ( R) Fine (F) Barrel (B) RFB 2
Lateral (L) RFL 1
Connecfion (C) RFC 1
Roots ( R) at a Joint N/A RF 1
Tap (T) Barrel (B) RTB 3
Lateral (L) RTL 2
Connecfion (C) RTC 2
Roots ( R) at a Joint N/A RT 2
Medium (M) Barrel (B) RMB 4
Lateral (L) RML 3
Connecfion (C) RMC 3
Roots ( R) at a Joint N/A RM 3
Ball (B) Barrel (B) RBB 5
Pipeline Assessment and Certification Program E-8 copyright 2001, NASSCO




NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
Lateral (L) RBL 4
Connecfion ( C) RBC 4
Roots ( R) at a Joint N/A RB 4
Oo&M Infiltration (1) Weeper (W) W 2
Dripper (D) ID 3
Runner ( R) IR 4
Gusher (G) IG 5
<=10% - 2, <=20% - 3,
O&M Obstacles/Obstructions (OB) Brick or Masonry (B) OBB <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Pipe Material in Invert (M) OBM <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Object Protruding Thru Wall (1) OBI <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Object Wedged in Joint (J) OBJ <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Object Thru Connection (C) OBC <=30% - 4, >30% - 5
External Pipe or Cable In <=10% - 2, <=20% - 3,
Sewer (P) OBP <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Built Into Structure (S) OBS <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Construction Debris (N) OBN <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Rocks ( R) OBR <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Other Objects (2) OBz <=30% - 4, >30% - 5
O&M Vermin (V) Rat ( R) VR 2
Cockroach ( C) VC 1
Other (2) \/4 1
Construction
Features Tap (T) Factory Made (F) TF
Capped ( C) TFC
Defective (D) TFD 2
<=10% - 2, <=20% - 3,
Intruding (1) TFI <=30% - 4, >30% - 5
Active (A) TFA
Pipeline Assessment and Certification Program E-9 copyright 2001, NASSCO



NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
Break-In/Hammer (B) B
Capped ( C) TBC 2
Defective (D) TBD 3
<=10% - 2, <=20% - 3,
Intruding (1) TBI <=30% - 4, >30% - 5
Active (A) TBA
Saddle (S) TS
Capped (C) TSC
Defective (D) TSD 2
<=10% - 2, <=20% - 3,
Intruding (1) TSI <=30% - 4, >30% - 5
Active (A) TSA
Construction
Features Intruding Seal Material (1S) IS
<=10% - 2, <=20% - 3,
Sealing Ring (SR) ISSR <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Hanging ISSRH <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Broken ISSRB <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Grout (GT) ISGT <=30% - 4, >30% - 5
<=10% - 2, <=20% - 3,
Other (2) ISZ <=30% - 4, >30% - 5
Construction <=10 Deg - 1, <=20 Deg
Features Line (L) Left (L) LL 2,>20Deg -4
<=10 Deg - 1, <=20 Deg
Left/UP (LU) LLU 2,>20Deg - 4
<=10 Deg - 1, <=20 Deg
Left/Down (LD) LLD 2,>20Deg - 4
<=10 Deg - 1, <=20 Deg
Right (R) LR 2,>20 Deg - 4
<=10 Deg - 1, <=20 Deg
Right/Up (RU) LRU 2,>20Deg - 4
Pipeline Assessment and Certification Program E-10
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NASSCO PACP Condition Grading System

Code Matrix
Family Group Descriptor Modifier Code Structural Grade O&M Grade
<=10 Deg - 1, <=20 Deg
Right/Down (RD) LRD 2,>20 Deg - 4
<=10 Deg - 1, <=20 Deg
Up (V) LU 2,>20 Deg - 4
<=10 Deg - 1, <=20 Deg
Down (D) LD 2,>20 Deg - 4
Construction |Access Points (A)
Cleanout (CO) ACO
Mainline (M) ACOM
Property (P) ACOP
House (H) ACOH
Discharge Point (DP) ADP
Junction Box (JB) AJB
Meter (M) AM
Manhole (MH) AMH
Other Special Chamber (OC) AOC
Tee Connection (TC) ATC
WW Access Device (WA) AWA
Wet Well (WW) AWW
Other Miscellaneous (M) Camera Underwater (CU) MCU 4
Dimension/Diam/Shape
Change (SC) MSC
General Observation (GO) MGO
General Photograph (GP) MGP
Material Change (MC) MMC
Lining Change (LC) MLC
Joint Length Change (JL) MJL
Survey Abandoned (SA) MSA
Water Level (WL) MWL
<=30% - 2, <=50% - 3,
Water Level (WL) (S) MWLS >50% - 4
Water Mark (WM) MWM >=50% 4, >=75% 5
Dye Test (Y) MY
Visible (V) MYV 5
Not Visible (N) MYN 3

Pipeline Assessment and Certification Program
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APPENDIX N-2’

Engineer’s Estimate



City of Agora Hills

Table 1
Priority Ranking and Summary of Structural Defect Correction Measures

Priority = Defect

WINCAN Run

Street Name

Description of Repair | From To Cost
Ranking = Category No.

1 5 116 Provident Rd Point Repair MH76 - MH77 @ $4,200
SUBTOTAL - DEFECT CATEGORY 5 REPAIRS:  $4,200

2 4 102 Endeavor St Point Repair MH 109 - MH 104 $4,200
SUBTOTAL - DEFECT CATEGORY 4 REPAIRS:  $4,200

3 3 136 Canwood Dr Point Repair MH 44 -1 MH 43 | $12,600
4 3 117 Patrick Henry PI Point Repair MH 77 - MH78  $4,200
SUBTOTAL - DEFECT CATEGORY 3 REPAIRS: $16,800

TOTAL - DEFECT CATEGORY 3, 4, & 5 REPAIRS: $25,200
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