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SCOPE OF WORK

LOOP· 303 CORRIDORIWHITE TANKS

AREA DRAINAGE MASTER PLAN

UPDATE

"

Revised 10/12/99

1. GENERAL DESCRIPTION

1.1. PROJECT DESCRIPTION

This scope of work is to contract for professional engineering services necessary for updating an existing Area

Drainage Master Plan (ADMP) to identify drainage problems· and develop cost-effective solutions for a storm

water collection and disposal system. This Scope of Work will include but is not limited to: public coordination

and involvement, document/data review and research, survey and mapping, hydrology, hydraulics,

identification of drainage problems, development of alternative solutions, cost estimates, and preparation of

conceptual design plans and cost estimates based on a preferred alternative.

The Loop 303 Corridor included as part of this study and as described herein is under consideration as a

regional drainage corridor. This corridor way will be aligned adjacent to the Maricopa County DeP.artrnent of

Transportation (MCDOn propOsed Loop 303 transportation expressway from approximately Grand Avenue to

the Gila River.

The development of the alternative solutions will be divided into three levels of analysis. The first, Level I

Analysis (Alternatives Formulation / Preliminary Analysis), is conducted after performing the data c~llection

and analyzing the existing conditions which is to identify the possible solutions and to narrow the number of

alternatives. The second, Level II Analysis (Alternative Analysis) is to study the alternatives selected in the

Level I Analysis using existing topography and hydrology. The [mal analysis, Level III (preferred Alternative

Analysis) is to refme the design of the recommended alternative, a budget level cost estimate, and prepare

conceptual designs and plans.

1.2. PURPOSE

The purpose of the study is to evaluate the existing drainage studies conducted in the White Tanks / Agua Fria

watershed and th~ drainage studies performed for the Maricopa County Loop 303 Roadway (Estrella Parkway)

by quantifying the extent of flooding problems and developing alternative solutions to the flooding problems.

There are two major objectives of the study. The first is to develop a plan to control runofftoprevent flood

damage in the watershed. The second is to develop an implementation plan to manage the interim condition

due to discontinuous development in order to preserve the ability to provide protection to lands downstream

from lOO-year flood events. The plan shall develop and identify preliminary costs, alignments, typical sections,

right~f-way requirements, aesthetic / Landscape themes, utility conflicts, and potential project participants for
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the preferred alternatives.

1.3. LOCATION

The ADMP encompasses approximately 220 square miles area which includes the cities ofGoodyear, Glendale,

Buckeye, Litchfeild Park, El Mirage, and Surprise, and as well as unincorporated Maricopa County as shown on

figure No.1. The Study area is bounded westerly by the White Tank Mountains, northerly by the McMicken

Dam and Deer Valley Road, easterly by the Agua Fria River, and southerly by the Gila River.

d-'

1.4. GENERAL REQUIREMENTS

The CONSULTANT shall comply with the requirements of the Flood Control District of Maricopa

County's Consultant Guideline, Dated October 1, 1998 (CONSULTANT GUIDELINE) for the items of

work referenced under this Scope ofWork.

The CONSULTANT shall comply with the Section 1.0 - General Provisions. However, the requirement

for restoration of survey monuments under Sections 3.2.8 and 11.3.4.4 of the CONSULTANT

GUIDELINE shall not be required under this scope ofwork.

AGENCIES - Shall be the representatives or designee of the Cities and public officials listed in section IS
ofthis Scope of Work and any other stakeholder within the project area as d~tennined by the D~STRlCT.

1.5. AGENCIES

The CONSULTANT shall coordinate with the following representatives who will be receiving copies ofproject

submittals and will act as a point ofcontact

1.5.1. Mr. Gregory L Jooes

Project Manager

Flood Control District ofMaricopa County

(602) 506-5537

1.5.2. Mr. Neil Urban

Maricopa County Department ofPlanning and Development

(6<:l2) 506-3430
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1.5.3. Mr. Mike Smith

Maricopa County Department ofTransportation

(602) 506-6823

1.5.4. Mr. Jim Host

Maricopa County Department ofParks and Recreation

(602) 506-8675

1.S.~. Mr. Jim Badowich

City ofAvondale °

(602) 932·1909

I~S.6. Mr. Larry Tysiac

City Engineer for the City ofEl Mirage

(623) 861·2200

1.5.7. Mr. Aodrow Cooper

City ofGoodyear

(623) 932·1637

1.5.8. Mr. Dan Serwood

CitY ofGlendale

(623) 930-3634

1.5.9. Mr. E.M. "AI" DeSbaJzo

City ofSurprise

(623) 583-6462

1.5.10. Mr. Zane Hoit

Luke Air Field Base

(623) 856-6462

1.5.11. Mr. JOe Blanton

Town of Buckeye

(623) 386-4691
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1.5.12. Mike Cartsonis '

(623) 935-5033

City of Litchfeild Park

1.6. CONTRACT TIME'

Phase I - The CONSULTANT shaD complete the Level, I Analysis for the entire project and the Level n·
.·'Analysis for the area descnDed above along the Loop 303,alignment from just north,on-IO to the GUa River

within the contract period of 120 calendar days, which includes review time for the DISTRICT 'and the Cities.

Phase n-The CONSULTANf shaD complete the entire scope ofwork~ the contract period of450

calendar days from Notice to ProCeed. which includes review time for the DISTRICf.

1.7. PROJECT REFERENCES

1.7.I.1;'he CONSULANT will be provided the foliowing data by the DI~TRICT ai th~ proj~ Kickoff

Meeting:

1.7.l.I.HEe 1Model for the White Tanks Watershed ArealADMP

1.7.1.7.HEC 1Model for the WhiteTanksW~hedArealADMS.

1.7.1.3. BEC 2 Model for the White Tanks Watershed Area

1.'7.1.4. Digital:ToPography for the White Tanks W~tersh~ Area.

1.7.1.5. White TankslAgua Fria ADMSJADMP Final Report Part A and Part B, dated 1992.
\. . .

1.7.1.6. Estrella Corridor Study.,. MC 85 to Interstate 17.Drainage Technical Memoranaum, dated
August 1998.

1.7.1.7: DraInage ChanJlel Right-of-Way Requirement Study for West HalfofEstrella Freeway Loop
303 fi'om 1-10 to BeD Road, dated March 1997. "' ,

1.7.1.8. Digital Aeiia1 Photographs.
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The DISTRICT will provide the CONSULTANT with base mapping from the DISTRICT'S GIS data' base.
Base mapping will include land ownership, land use types, soil types, and hydrologic points ofconcentration. "
The land ownership maps will indicate whether property is publicly or privately held and the owning agency. '
The CONSULTANT will use and update applicable digital information ptovide~ by the DISlRICT'to
prepare'base maps for the interim and final reports.

1.8.. OUT·OF-SCOPE ITEMS

.1.8.1. Should the CONSULTANT feel that the DISTRICT, or any partner such as a city or agency~ is
requiring ~e CONSULTAlff to .provide work that is not within the scope ofthe contract documents,
the CONSULTANT must notify the District Project Manager immediately in writing and descn"be
the work, which the CONSULTANf feels is out of scope. Such notificatiQD shall be provi~ed to the
District Project Manager prior to the commencement ofany such out-of-scope work.

1.8.2. It, is the CONSULTANT's sole~ibPity to 'assure that no additional ~ervices beyond the Scope,
ofWork defined in die contract documents shaD commence'without the written authorization ofthe
District Project Manager. :. ,

1.8.3. Retroactive ~uests for additional fee shall neither~ considered nor appt'O,:,ed.

2.' SCHEDULES

2.1. The CONSULTANT will submit a schedule for tJie project~ the Kick-otfMeeting, whiCh will
be scheduled within 14 days after the Notice to Proceed. The sche~iu1e will show coordination meetings, '
dates ofaD required submittals for each ofthe tasks in the scope, significant project milestones, and
DISTRICT review periods, formatted to conform with the Schedule Template (Exhibit 5 ofthe ,
CONSULTANT GUIDELINE). The schedule shall be developed'in computerized format. The schedule
shaD contain the anticipated beginning and"end dates for the tas,ks identified, in the scope, the time duration
ofeach task, a bar chart (Gantt Chart) showing the tasks and the overall duration ofthe project. The' "
computer program MS Project, Versi~n 98 or compatible is required. The CONSULTANT shaD update
this project schedule monthly. '.,

2.2. A projection ofestimated project costs consistent with the scheduled project man-hours and project
., schedqle as provided in the fee proposal shaD be submitted at theKick-otfM~g., The monthly
expenditUre forecast ofcosts shaD be presented in tabular·and graphic form (Exhibit 9 ofthe '
CONSULTANT GUIDELINE).

2.3. The CONSULTANT shaD aDow for a tlttee (3) week review and commentperiod by the DISTRICf and
the AGENCIES in the schedule for aD reports and data identified in the Scope ofWork.
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3. SPECIFIC TASKS

. 3.1. PROJECT MANAGER

The CONSULTANT shall appoint a Project Manager who shall be knowledgeable ofthe progress and have
responsible charge ofthe progress ofeach phase ofthe project. The Project Manager shall be the same person
listed in the Consultant's Technical Proposal, unless otherwise approved by the DISTRICT. The DISTRICT

.may request replacement ofthe Project Manager ifit becom.es apparent that this would be in the best interest of
the project. The Project Manager shall be the point ofconUlct for the DISTRICT. The DISTRICT may
terminate this Contract if the Project Manager is not available or if the CONSULTANT is unable to provide a
replacement Project Manager acceptable to the DISlRICT

3.2. INVOICES

3.2.1. The CONSULTANT will submit a monthly estimation of the projected 'billing at the Kick-Off
Meeting. The estimation shall include the amount of retention to be withheld monthly. Thereafter,
this estimation will be updated and submitted to the District's Project Manager at least 10 days prior
to the end of each quarter. This estimation will include the method to be used by the
CONSULTANT for measuring the actual progress of the work (e.g. earned value system) in
comparison to the schedule and expended budget.

3.2.2. CONSULTANT will submit monthly (or other time intervals approved by the DISTRICl) invoices
requesting progress payment, which reflect work accomplished during the invoice period. The
invoices shall identify the contract number and shall include: the amount for each work.task and
subcontracted service identified in the approved fee proposal multiplied by the percent complete' and
a total for all work tasks; the amounts previously billed; and the amount due for the periOd. Invoice
may require additional detail in-levels ofeffort, man-hours worked, and rates paid when requested by
the DISTRICT. .

3.2.3. All original invoices shall be submitted to the DISTRICTs accounts payable. Additionally, the
CONSULTANT shall submit an invoice marked "COPY" to the District Project Manager.

3.3. PROGRESS REPORTS

3.3.1. The CONSULTANT will submit monthly progress reports with the invoice. These reports shall
discuss project activities for the same time period as included in the monthly invoices. The report
shall be brief (no more than two typed pages). At a minimum, the monthly report shall contain the
following: .

-3.3.1.1. A description ofthe significant work accomplished during the reporting month.

3.3.1.2. A determination ofthe percent (%) completed for the month and percent (%) cumulative
completed for the contract.

3.3.1.3. A briefdescription ofthe work to be accomplished in the following month.

3.3.1.4. A description ofany problems encoWltered and actions to resolve the problems.

3.3.2. The monthly progress shall be submitted even if the CONSULTANT dQes not submit an invoice.
Page 1 of 34

The .CONSULTANT shall include an additional brief _description of why no invoice.is being
submitted for the contract period.

3.4. COORDINATION

3.4.1. The Project Manager shall call the District's Project' Manager once a week to provide a verbal
progress report, unless directed otherwise by.the District's Project Manager.

. .
3.4.2. The Project Manager shall keep the DISTRICT informed of all coordination with outside agencies.

and other affected parties. These toordination· efforts shall.be included and documented in the
Project Administration RePort.

3.4.3. The Project Manager shall provide ~pies of minutes of all meetings, and significant. telephone
conversations, and correspondence to the DISTRICT on a monthly basis. At the end of the' project, .
copies ofall schedules, minutes, conversations, correspondence, etc. shall be submitted in the Project· .
Administration Report.' . .

3.4.4. The CONSULTANT shall provide a summary'of the monthly and cumulative iD.voice amounts
~mpared to the projected am.oun~ as established at the project Kick-OffMeeting or as subsequently
(eyised to reflect proj~ change orders.

. .
3.5. MEETINGS· GENERAL REQUIREMENTS

3.5.1. The CONSULTANT shall participate in the presentation at the' public meetings, and respond to
questions as required by making formal presentations.or by written document addressing the issue.

3.5.2. The CONSULTANT shall be responsible for"all aspects of the neighborhood 'meetings and public.
agency board presentations, which shall be subject to prior review, comment, and approval by the
District Project Manager. These responsibilities shall include the following iktems:

3.5.2.1. NotifiCation and placement of the legal.advertismg, to noti.iyuig the pubiic of the study. 'The
advertisement will be n,m in a widely circulated newspaper twice, with approximately one
week between runs. The advertisement must.also run twice in· a loc;al newspaper that serVes .
the area being studied or other local publication as approved by the District Project Manager.
After the advertisement is run the CONSULTANT will supply the DISTRICT'with the original

. affidavit ofpublication from each ofthe newspapers for each day tl:J.at the advertisem~nt ran.

'3.5.2.2. Preparation of a news release announcing. the public meeting shall. be -developed for
. distribution to local media which explains the study and its purpose and informs them of the

meeting date, time, and location, along with a telephone number to call for additional.
information.

3.5.2.3. ~election 'and m:rangements for the location ofthe public involvement meetings,

3.5.2.4. Preparation of handouts and display boards. Typical hand~ 'are a fact sheet explaining the
p~se ofthe study, .how it is conducted, a description ofthe study area, and &-study map..

3.5.2.5. Chairing and presenting the information at the meetings in an open house.format.

3.5.3. The CONSULTANT shall provide refreshments -at all public meetings as ~propriate for the meeang
type, time, and duration. ..

I

3.5.4. The CONSULTANT will be required to hold each otthe neighborhood meetings at two loCations.
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The fIrSt location shall be in the SwpriselEl Mirage area and the second loCation shall be in the
Goodyear/Avondale area.

3.5.5. The CONSULTANT shall prepare a public involvement plan (pIP). Specific milestones ofthe PIP
for the project will be developed into this plan. including the nUinber and types ofpublic ~eetings .
and outreaches, the use and frequency ofcommuniques such as advertisements and news releases,
lists ofkey constituencies and stakeholders, and the methods for providing opportunities for the

. public to influence the decision-making process. The CONSULTANT shall submit 10 copies ofthe
PiP.· .

3.5.6. Public Sensing - CONSULTANT shall develop a Public Desired Future Character Questionnaire(s)"
for the neighborhood public meetings and document and analyze the response. Information gathered
through these questionnaires will be used to help determine desired future lands~ character and to
help develop landscape themes that will be illustrated in the graphic exhibits as appropriate. .

3.6. MEETINGS

3.6.1. Kick OffMeetiitg - The CONSULTANT shall meet with the·DIS1RICTwithin 14 days of the Notice
to Pt1>ceed.· At the meeting the CONSULTANT Will submit the project schedule which shall include
dates of all proposed coordination meetings, dates ofan required submittals for each ofthe tasks iIi
the scope, significant project milestones; and DISTRICT review periods. The CONSULTANT will .
also submit a monthly estimation ofdie projected billing..The CONSULTANT shall bring·the key
project team members, including the project reviewers, to the meeting-to introduce them·to th~

DISTRICT staff who will be working on· the- project. The DIS1RICT .will provide to the
·.CONSuLTANT such project information and data as the PIS1RICT may have, including aerial
topographic mapping, utility record drawings, and other information and data as outlined in the
ScC?pe of Work.

The CONSULTANT shall be PrePared to discuss and explain the schedule and the tasks necessary to
accomplish it. -

.3.6.2. Data CoUection Report Review Meeting - The CONSuLTANT shall ~e.et. with. the District Project
Manager to review the overall project sta~ and to discuss the Data Collection Report review .

. comments which will be provided to ~e CONSULTANT at the meeting. The CONSULT~
.should be prepared to explain all information~ any assumptions made up to· this point. Any
problems will be identified and discussed

3.6.3. Committee Meeting No.1 - A bl'ainstomiing session witllReview Committee members to·discuss
existing flooding problems, eXisting stUdies, and to identify additional potential solutions as required
in the Levell Analysis, section 3.11. . .

3.6.4. The~ neighbor hood meeting(s) will be to inform the public ofthe purpose apd scope of the stUdy
and'to receive comments and concerns. This meeting shan be conducted after the formulation of-the
inttial alternatives. The purpo.se ofthe meeting shall be to request public input regarding the .
alternatives, their preferences, and any recommendations they may have for other alternatives that
should be evaluated. . ,

3.6.5. Committee Meeting No.2- A meeting with Review Committee members to evaluate the alternatives
for further studies and to establish desirable levels of flood protection as required in the "Level I
Analysis, secti9n 3.11.
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3.6.6. Alternatives A~alysis Report Review Meeting for the Phase I ofthe Scope - The CONSULTANT
shall meet with the District ~ject Manager to review the·ovenill project status·and to discuss the
Alternatives Analysis Report for the area south of1-10 as required under section 1.6. The
CONSULTANT should be prepared to discuss the alternative flood mitigation solutions and the
preliminary cost estimates.

3.6.7. Alterriatives Analysis Report Review Meeting - The CONSULTANT shall meet with the District
. Project Manager to review the overall project status and to discuss the Alternatives AnalySis Report

review comments which will be provided to the CONSULTANr at the .meeting as required in the
Level IT Analysis, section 3.12: The CONSULTANT should~ prepared to discuss alternative .flood·
mitigation solutions and the preliminary cost estimates.

3.6.8. The second neighborhood meeting(s) ~ill be to present project alternatives to be studied and receive
public comments. This meeting shall be conducted after the alternative analysis has been completed,
and prior to estt:Wlishing a prefeITed alternative. The pw:pose of the meeting shall be to request input· ..
from· the public on the alternativ~.

3.6.9.90% Submittal ofArea Drainage MasterPlan Update Report Review Meeting·· The CONSULTANT
shall meet with the District ~ject Manager to review the overall project status and to discuss the
·preferred alterilative analysis review comments which will be provided to the CONSULTANT at the'
meeting. All calculations, analyses, drawings, and the report should be substantially complete at this
poiilt. The CONSULTANT should be prepared to discuss the fmal recommended solution, The final
submittal requirements will be reviewed.· .

3.6.10. The third neighborhood meeting(s) will be to inform the public and obtain public comment on the
study results. This meeting shall be conducted upon completion of the draft Area Drainage Master
Plan Update Report. The purpose of the meeting is to present the results of the a),ternative analysis
and the recommended alternative. .

3.6.11. Area Drainage Master Plan Update Report and Conceptual.Plans Submittal Meeting ,. The
CONSULTANT shall meet with theD~ Project Manager ·and inembers of the project review
team to review and to discuss the Area Drainage Master Plan Update Report, and the Conceptual
plans. The CONSULTANT Win be prepared to explam all assumptions ·and calculations completed
up to this point. Any. problems will be identified and corrective actions agi-eed upon at this meeting.
The CONSULTANT will make any neceSsary Cbrrections and provide written· respoll;Ses to all
comments and will resubmit the Area Drainage-Master Plan Update Report and Conceptual Plans as
required to the satisfaction ofthe DISTRICT . . . .... .

3.6.12. Monthly Coordination Meeting(s): The CONsuLTANT shall m~ with the District Project
Manager and the Review Committee to review and discuss the current status of the project. This
meeting may be combined with another required meeting contingent on prior approval by lhe District
Project Manager., .

3.6.13. AeS$etic.Advisorj. Committee Meetings: The CONSULTANT shall meet with the DISTRICT'S
Landsc'ape and Aesthetics Advisory Committee three times during the course Qr'the project.to review
Aes~eti!J and Landscaping.issues; - .

3.7~ MEETINGS WITH GOVERNING BODIES AND AJ)DITIONAL PUBLIC MEETINGS
(OPTIONAL) .

3.7.1. The CONSULTANT may be directed to participate In additional meetings with the governing bodies
and the general public. These ~~tipgs and payment are not authorized with the execution of the

.. cpntract, and only will be authorized in writin~ by the DISTRICT as requ~ Project fee proposals
page 10. of 34
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and invoices shaUlist the authorized amounts for the additional meetings separately from the balance
of the contract amount, and shall list the total amounts authorized This price s1Ul1l include all·
activities associated with holding a neighborhood meeting or public agency presentation..

3.8. EXHIBITS

3.8..1. The CONSULTANT will provide an exhibit (8 112 inch X 11 inch) sh~wing the general project
features or project impact area suitable for reproduction or publication: for each public meeting.

3.8.2. The CONSULTANT ,,:,ilI be responsible for preparation of graphic displays for the neighborhood
meetings and governing bodies meetings. Presentation materials will be rendered in color if
applicable, mounted on foam core boards and will include at the minimum the foll~wing items for
the listed meetings: .

3.8.2.1 ·Neighborhood Meeting No. I:Presentation materials will include the mapping exhibits
required under the visual assessment at the .map scale indicated in section 5.3.1.2.
Additionally, the CONSULTANT shall prepare approximately 10 perspective·sketches
depicting typical landscape/character themes for ~e pOssible alternatives developed from
the brainstorming meeting.

3.8.2.2 Neighborhood Meeting No.2: The CONSULTANT shall prepare perspective·sketcheS
depicting LandscapelcharaC?ter themes for each of the alternatives identified under the
Level nAnalysis.

3.8.2.3 NeighborhoodlPublic Meeting No.3: The CONSULTANT shall prepare perspective
sketches depicting Landscape/character themes for each of the preferred alternatives
identified under the Level ill Analysis for the areas.

, The landscape/character theme sketches shall included plan. section, anellor perspective as required tQ
depict the landscape/character theme. These sketches will be 24" by 36" in size and rendered in color,
and maybe halfsized f~r reports at the CONSULTANTS option.

3.9. SITE VISITS

The CONSULTANT shall make site visits as necessary to become familiar with existing conditions and to
facilitate the design and preparation ofthe study documents. The CONSULTANT shall document the
results ofsite visits in the Data Collection Report and other required'reports as appropriate. The· ..
documentation shall include photographs ofareas ofconcern and interest.

11.le CONSULTANT shall.make at least three site visits. The first site visit is to review the existing site
conditions ptjor to starting work on the study. and to determine any initial conflicts 0t:o,pportunities. The· .
second si~e visit will occur near the end ofthe Alternative Analysis. The third site visit will occur during

. the Prefeired Alternative Analysis tQ identify any possible oversights.

The CONSULTANT shall include field reConnaissance for the aestheticslvisual resources assessment and .
the multiple-use opportunities assessment as required by section 4.12,Landscape Aesthetics Assessment
and Multi-Use Opportunities Assessment.
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3.10.DATA COLLEcrION & EXISTING CONDITIONS ANALYSIS·

3.10.1. The CONSULTANT shall collect and review the pertinent data received from the DISTRICT as
specified in sections 1.7 and 3.6.2. The CONSULTANT shall collect data from the AGENCmS,
aevelopers, and other outside sources. The data to be collected shall include materials relevant to the
project such as: previous hydrology developed for developments within the study area; existing
topographic mapping; as-built plans for existing structures; FEMA Flood Hazard Boundary MapS
and any Letters of Map Amendment aIleellor Revisions, drainage reports, site plans and· future
drainage improvement plans and other pertinent information.· Interviews should be arranged with
appropriate agencies for information on drainage problems in the area. The CONSULTANT shall
prepare a list summarizing the collected data.

3.10.2. The CONSULTANT shall develop a comprehensive list and historic photographs if available of
known flooding problems within the study area. Dev.elopment of this list will require coordination
with the officials from· each·of the municipalities, transportation agencies, Irrigation Districts, and
other sources.·The CONSULTANT shall docUmet;lt historical, known flood damage costs.

3.103.. The CONSULTANT will obtain, review, and document the data necessary for aesthetics / visual
resources assessment and multiple-use opportunities assessment as required in section 4:12 
Landscape Aesthetics Assessment and Multi-Use Opportunities Assessment.. The CONSULTANT
shall include the documentation as a section in or appendix to the Data Collection Report entitled
Landscape Aesthetics Assessment and Multi-Use Opportunities Assessment.

3.10.4. The CONSULTANT shall prepare an inventory of drainage facilities that are being planned by
other public jurisdictions, Irrigation Districts or private development. These will be illustrated on the
Existing Facilities Exhibit. These facilities~ to be incorporated into the ~ternatives as.appropriate.·

3.10.5. The CONSULTANT shan develop a comprehensive list and a map ofcurrent-on-going lUld
proposed developments within the study area. This information shall ~clude the engin~g
consulting firm, principle contact, phone number as well as the developer. The map shall be
submitted in an electronic GIS format per the requirements ofthe CONSULTANT GUIDELINE
section 4.0 GIS/lllS DTM Standards or in accordance with section 4.14 Deliverables;

3.10.6. The CONSULTANT shall contact utilitie~ known or suSpected to have facilities within the
project area, to request the alignment and size·ofthe utility facilities. Utilities within the study limits
shall be identified and shown in the Data Collection Report. .

. ."

3.10.1. The CONSULTANT shall prepare an Existing Facilities Exhibit illustrating the· location of major
natural w8;Shes and man-made drainage facilities in the watershed. The. condition, capacity and
.ownership ofman-made facilities will be noted These facilities will become part of the base map for
alternatives. The CONSULTANT shall make maximum use ofthese facilities, where feaslole. as part
of the storm water management plan alternatives. The base map for the ~ibit will be developed
from base mapping provided by the DISTRICT.

3.10.8. The CONSULTANT shall prepare a Data Collection Report with the Existing Fticilities Exhtoit
summarizing the data collection effort. The report shall include docnmentation.of existing flooding
problems, current drainage and topographic features, existing flood plains, and current plans for
facilities by others. The CONSULTANT shall submit a draft of this report and include the final
report with the Area Drainage Master Plan Upi:late Report.
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3.11. LEVEL I ANALYSIS-ALTERNATIVES FORMULATION/PRELIMINARY ANALYSIS

."

3.11.1. The purpose of the Level I Analysis (Alternatives Fonnulation I Prelimitiary Analysis) is ~o

identify possible solutions to the flooding problem and to narrow the number of alternatives to those
which are the most feasible. Elements .of each alternative plan may include, but are not limited to
alternative design concepts (e.g. incorporating storage to affect peak flows, non-structural
alternatives, and conduits vs. open channels), alternative alignments, alternative construction
materials, and multi-use.

The CONSULTANT shall develop and refine the altematives by involving and·coordinating the
development of the alternatives with landscape aesthetics and multi-use opportunities/constraints as
appropriate.

3.11.2. The CONSULTANT shall identify a minimum of 10 possible project to mitigate the eXisting
flooding problems after completing the draft Data Collection Report. At a minimum, two of the
alternatives shall be natural appearing, multiple-use alternatives. One of the natural appearing
alternatives shall emphasize maximum participation with the Agencies. The other natural appearing
alternative shall emphasize minimum participation with the Agencies.

3.11.3... The CONSULTANT shall meet with the DISTRICT to review and discuss these alternatives
(Committee Meeting No.1) and identify additional alternatives. Those alternatives which can be
initially eliminated with no or minimal analysis shall be identified and eliminated from fuither
consideration. The Review Committee will make the final selection ·of these alternatives to be
presented to the public at NeighborhoodMee~No.1.

3.11.4. The CONSULTANT shall document and prepare rough concept drawings and aesthetic treatment .
illustrations for the selected alternatives from the Brain Stonning Meeting and conduct the
neighborhood meeting No.1. The CONSULTANT will prepare Typical Landscape Theme
Sketches, a maximum of 10 typical themes, which can be applied. to the alternatives for public

. meeting exhibits and as part ofthe Alternative Analysis Report.· .

The CONSULTANT will develop a narrative description offuture landscape character and multi-use
.features ofeach alternative and document them in the Alternative Analysis Rq>art.

The CONSULTANT shall develop a narrativ~ identifying the pros and cons ofeach alternative and
:analyze each alterpative with respect to eVll1uation criteria;which shall be documented in the
Alternative Analysis Report. ExampleS ofEvaluatiQll criteria iJ;J.cludes the,foUowing:

1. Consistency with Desired Future Character ..
2. Captures opportunities to improve Iaildscape aesthetics
3. Protects valued aesthetic features
4. Captures op~rtunities to in~rporatemulti-uses

The CONSULTANT shall prepare an Environmental Overview. analysis. The Environmental
Overview shall include a comparative analysis for each of the alternatives identifi~ to include
socioeconomic, physical and natural environmental impacts and cultural aspects of the study area as
applicable. This comprehensive analysis shall address all of the major environmental disciplines and
identify any potential problem areas (fatal flaws) that Iilight exist.

The CONSULTANT shall develop estimates of typical costs (square foot costs for each typical·
:theme) .

3.11.5. The CONSULTANT shall re-evaluate the alternatives from the Brain Stonning Meeting to
incorporate the concepts and/or new alternatives suggested by the public, the local jurisdictions, and
the DISTRICT. However, the proposed Four Basin and Channel alternative in the "Drainage
Channel Study for West Halfof Estrella Freeway Loop 303 from Interstate 17 - Drainage Technical
Memorandum", dated August 1998 shall be included as the benchmark for comparison of ~I

alternatives for the Loop 303 regional drainage corridor. The benchmark for all other areas shall be
the non-build concept•.

3.11.6. The CONS:tJLTANT shall complete the study at a level of detail sufficient to compare the.
alternatives. The level of detail shall be able to evaluate and consider items such as technical
feasibility, approximate project costs, potential environmental impacts, potential for inCorporating.
multi-use activities, aesthetics, and social value. Documentation of the findings shall be prepared
and submitted to the DISTRICT. The.documentation shall be submitted as a working document for
decision purposes and will be included as a chapter/section in the Alternatives Analysis Report. The
documentation shall include a summaI)' description of the alternatives, exhibits, the findings of the· ..
evaluation, and a recommendation ofthose alternatives to be studied in further detail.

3.11.7. The CONSULT~shall meet with the DISTRICT, Committee Meeting No.2, to review and
4iscuss the working document from section 3.11.6, and to select the ·.altematives for further
consideration in the Level n Analysis. The Review Committee will make the final selection of
altematives. The eliminated alternatives shall be 40cumented in the Alternatives Analysis Report.
The list of alternatives shall be reduced to not more than three major alternatives plus the alternative
specified under section 3.11.5. .,

3.12. LEVEL n ANALYSIS - ALTERNATIVE ANALYSIS

3.12.1. The purpose ofthe Level n Analysis - Alternative Analysis is to study the alternatives selected m
the Level I phase at a level of detail to allow comparison of the alternatives and selection .of the
preferred alternative. The CONSULTANT shall develop and refine the alternatives by involving and
coordinating the· development of "the alternatives to ipclude ;lan~e aesthetics and niulti-:U8e
opportunitieslconstraints..ag applicable while providing forflo~~"i, :'

. .

3.12.2. Those altern~tives designated for further study shan be further evalUated in sufficient detail to
select a recommended plan. All alternatives shall be evaluated in the same level of detail, e.g. based
upon generalized hydraulics and cost. estiJnates.,.with a separatC line item esthilate for the landscape.;·:
theme for ea~h alternative, to determine the engineering feasibility and approximate .costs. The
studies shall be completed in sufficient detail to demonstrate technical feasibility. The designs shall .'
be based on available top.ographic mapping and shall be supplemented witJt. field surveys'" at
hydraulically or structurally critical locations as required. ~ .

~~ CONSULTANT will develop a narrative descriptionofth~~r and the
~cand~~ofeach alternative and document it in the Alternative Analysis
~. .

.'. . . ';.

The CONSULTANT will prepare LandScape TheJil~SkettJtes fOr~igbb,.QOd, D1~ exhibits as
per section 3.5 for each altelllative and as documentation for the Alternative Analysis Report.

~age 14 of 34



The CONSULTANT will develop a narrative identifying the pros and cons ofeach alternative and
analyze each alternative with resp~ toeyaluation criteria. Examples ofEvaluation criteria includes
the fonowing: .

1. CQ~ncy:-WldrD6'stred Future.€hara.....·'·· .,.
2. .dap~mtUttitiWtoimprove·IaiJ.dsc.ap&:aesth~tit$'
3. ·PmteetsvatqedaesdIeticfeatures·)(, .

. 4 t"'"...._ -.....:.:....10·· _ l4: .. ~-~;:OPPOI""lIu_,·me",,~v"_'r:~u.·!:f,~PS~· .

:.

. , .

.3.12.5. .Th~ CONSULTANT shall prepu-e an Alternatives AnaIysis RepoI1 that shall~iIle~io<'
'\~~'6e~.•~~the·~:~f>dle~ve:i.1i11a1yms;·thQ~~.-st '.
estimates, and OCher items considered in ·the ev~on criteria. The report shall alSo include .
~tion.public;pretetel\CCi$jWld the~~~f#.~e1t~tl'~~
'Gf,~-' The"CONSULTANT shan submit 'a. draft report for ~ew and ~ent. The
CONSQLTANT shall~ an approp~ comments when the .AlterDatives AnalysiS~ Report is
in~ iQ.to the final Altemativ:es·Analysis Report. ..,. . .

: . . .

3.12.6. The CONSULTANT sbaJWU:.f! idrrm"~to~and~~d'to
4JlCi'Ub~.~~~ The DISTRICT~d the AgenoieS will
makethefilal.....ofth~~~..·~~and

.......An>n'li_dMJ . ____.k fumthe~entsfto~ ~ d-~~ge,~- ~~an
.~ and1b.ellllfi*=.·•.
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3.13. LEVEL HI ANALYSIS - PREFERRED ALTERNATIVE ANALYSIS. .

3.13.1. The purpose of the LevelllI Analysis - Preferred Alternative Analysis is to refine the design of .
the recommended alternative sufficient to evaluate 'alternatives for major features, to fmalize
locations and alignments, and determine project costs sufficient for budgeting. It is appropriate to
base designs upon available topographic mapping, supplemented with field surveys at hydraulically
or structurally critical locations. Design detaii shall be refined to allow approximate calculation of
unit quantities of mlYor project features. Design of the project features· shall be limited to .typical
sizes ~d dimensions and shall be sufficient to determine the co~ ofmajor project components. All
alternatives for major features shall be analyzed with the sanie level ofdetail and cost estima~ shall '
be comparative. The level of detail shall be sufficient to determine the approximate enviromilental
impacts, such as approximate depths or areas. '

The CONSULTANT shall develop and .refine' the alternatives by involving and coordinating '~e
development of the alternatives to' include landscape. aesthetics and multi-use
opportunities/constraints as applicable while provid~g for flood protection .
. .
The CONSULTANT.shall prepare Landscape/character theme sketches per section 3.8.2 for public
meeting and documentation in the Area Drainage M_r Plan Update Report for the prefetTed
alternative(s).

The CONSULTANT shall develop an~ve description of the future landscape character and the
aesthetic and multi-use features ofthe selected alternative and document in the Area Drainage Master
Plan Update Report.

The CONSULTANT shall develop narrative identifying the. pros and cons of the selected alternative
and analyze each alternative with respect to evaluation criteria and document in the Area Drainage
Master Plan ~pdate Report. Examples ofEvaluation criteria includes ~e following:

1. Consistency with Desired Future Character .
2. . Captures opportunities.to improve landscape aesthetics
3. ,Protects valued aesthetic features
4. Captures opportunities to .incorporate multi-uses
S. Identify pros and cons .

3.13'.2. The CONSULTANT shall refine the deSign and .cost~ including costs for the landscape
theme for the recommended alternative identified in the Alternatives Analysis Report. The
CONSUL~ANT shall document the results of the Preferred Alternative Analysis 'in the Area
Drainage Master Plan Update Report. Calculations, computer printouts and mes, notes, sketches,
quantity c8Iculations, and detailed. cost estimates shall be submitted in the Technical Data Report

. which shall accompany each submitial Area Drainage Master Plan Report. '.
, .

3.13.3. The'CONSULTANT shan complete designs and prepare conceptual desiin planS. The design '.
plans shall be included in the Area Drainage Master Plan Update Report. The designs and plans shall
identify the approximate sizes, slopes, aesthetic features, promes, alignments, and planimetric view
of proposed project features. Major existing utility locations and relocation requirements shall be
shown on the desigq plans. Recommended landscaping and aesthetic features shall be included in
project drawings and cost estimates.
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4. GENERAL TASKS

. 4.1. SURVEY, PHOTOGRAMMETRY, AND MAPPING

4.1.1. SUPERVISORY QUALIFICAnON REQUIREMENTS :

3.13.4. The CONSULTANT shall provide project co~ estimates for major construction items. An
allowance for unlisted or miscellaneous items shall be included as appropriate. The cost estimates

:.,sh~Jl include separate line items for the major construction items and utility relocations showing
"quantities, unit costs, and extended totals. Costs for contingencies, engineering, and rightS-of-way
~hall be included in the total project cost

3.13.5. (Optional) Additional Cost Estimating and Related Design Analysis - The CONSULTANT may
be directed to perfonn cost estimating and d~sign analysis of the preferred alternative to quantify

:' potential project partners project contribution. The additional cost estimation, design analysis and
payment are not authorized with the execution ofthe contract, and only will be authorized in writing
by the DISTRICT as required. Project fee proposals and invoices shaUlist the authorized amounts
for the additional estimation and design analysis separately from the balance ofthe contract amount,
and shall list the total amounts authorized. This price shall include all activities required to perfonn
and document the additional cost estimate and related design analysis. The results from this optional
item shall be included· in the Area Drainage Master Plan Update ~eport.

,"

3.13.6. The CONSULTANT shall review parcel ownership maps and identify which properties will be
affected by the preferred alternative. The CONSULTANT shall identify peimanent and temporary
right-of-way and easement requirements necessary for the preferred alternative. Estimated right of
way costs shall be based upon unit cost values to be provided by the DISTRICT and shall include
relocation costs if relocation of businesses or residences is required. The required acreage and costs
shall be included in the project cost estimate as a separate line item. The CONSULTANT shall
document the right-of-way and/or easements in the Area Drainage Master Plan Update Report.

3.13.7. The, CONSULTANT shall estimate maintenance requirements and costs for the preferred
alternative on an annual basis. The life cycle to be used in calculations shall be SO years. The

. CONSULTANT shall document a maintenance plan in the Area Drainage Master Plan Update
Report.

3.13.8. The CONSULTANT shall prepare an implementation plan that shail document the available tools
or procedures for implementing the preferred alternative. The CONSULTANT shall identify tools,
such as existing ordinances and regulations, for each jurisdiction within the study area that may be
modified or created to encourage development standards that are compatible with the preferred
alternative.

3.13.9. The implementation plan shall also include methods for phasing the construction of preferred
alternative. This shall specifically address which feature(s) of the project must be completed for the
storm water drainage system to operate in ipterim uses until the.~~~.~~~ isJ)llih_Qqf.,.. ..-

3.13.10. The CONSm.TANT shall include the im1?~E1enta!~9~ .:i?1~ ~ ~~ _Nea.»~in~CL...M~«..P.lim

ll~te Rewrt.. .'

3.13.11. The CONSULTANT shall prepare a draft 90% complete submittal of the Area Drainage Master
Plan Update Report for review and comment.

3.13.12. The CONSULTANT shall meet with the DISTRICT to review and discuss the 90% completed
submittal ofthe Area Drainage Master Plan Update Report. The DISTRICT will provide all review
comments of the 90% submittal at this meeting. .

3.13.13. The CONSULTANT shall address all the appropriate coinments from the 90% review in the Final
Submittal ofthe Area Drainage Master Pian Update Report.
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3.13.14. The CONSULTANT shall meet with the DISTRICT to .review the Area Drainage Master Plan
Update Report. If there are any deficiencies the DISTRICT will provide these comments at this
meeting. Thc CONSULTANT shall correct and resubmit the final Area Drainage Master Plan
Update Report.

All survey.work shall be supervised by a registered land SUt"{eyor.

4.1.2. PHOTOGRAM;METRIC MAPPING (Optional)
4.1.2. i. The District has existing p.hotogrammetric mapping and it is not anticipated that , ,

Photogrammetric mapping will be required under this scope ofwork. However, the Contractor
shall evaluate the need for additional topologic data, and shall make recOmmendations if
additional mapping is required. If in the CONSULTANT's judgement, supplemental
photogrammetric mapping is required, the CONSULTANT sball prepare and submit a
supplement photogrammetric mapping plan done in accordance with chapter 3, Survey,
Photogrametry and Mapping, ofthe CONSULTANT GUIDELINE. The supplemental
photogrammetric mapping plan is not authorized with the Notice to Proceed and maybe
a~orizedin writing by the DISTRICT based upon specific need as determined-by the
DISTRICT during the contract period. All invQices shall separately identify costs for work
under this paragraph. Implementation ofsupplemental photogrammetric mapping may include -
an extenSion ofthe contract time period. The CONSULTANTs original schedule for the '. .-
contract shall, therefore, not include a scheduled optional activity for the supplemental
photogrammetric mapping. .

4.1.3. FIELD SURVEYING, AND MAPPING

- .
4.1.3.1. The field surveying and mapping shall be done in acco~CC! with chapter 3, Survey,
, Photogranietry and Mapping, ofthe CONSULTANT GUIDELINE with the following change;

spot elevations to a I-foot con~our interVal will be obtained on mile ro~way ~sings ..

4.2. IIYDROLOGIC ANALYSIS

4.2.1. The CONSULTANT shall update the existing loo-Year,24-hour, HEC-I model to include drainage
projects and land uses that have occUrred since the model~ created in 1990. The CONSULANT
shall also update the model to include changes in the ·DISTRICT's hydroloiic methods and runoff
P8n!ffi~. After the existing model bas been updated and verified for the..reasonableness of its '
runoffpredictions, thefoUo~ additional models shall be developed. .

4.2.1.1. 100-Year, 6-HoUr Storm - The sub-watershed for each major outfall within the study area
shall be modeled with the IOo-year, 6-hour storm.' The storm shall be centcmld over the
individual sub-watershed without the use ofthe Bee-I, 10 option. '

4.2.1.2. Future Conditions 100-Year, 6-Hour Storm - The~~nditions tOO-year, 24-hour
'runoffshall be modeled by assuming that the developable parcels within the,w~rshed will be
d~velopedwith on-site storm water retention. The appropriate jurisdictional retention Shall be, :
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applied. Similarly, retention volumes on lands in other jurisdictions will be based on the
corresPonding local requirements.

4.2.1.3.10-Year, 24-Hour Storm - The rainfall data in the IOO-year, 24-hour, HEC-l existing
conditions model will be modified to predict runoff for the Io-year, 24-hour storm. The output
will be reviewed to ensure the reasonableness ofthe resulting IO-year runoffvolumes and peak
discharges.

4.2.2. The CONSULTANT shall perform complete and detailed hydrologic analysis of the project area in
order to compare the alternatives.

4.2.3. The CONSULTANT shall research, become familiar and give consideration to existing hydrologic
studies and models, and assumptions made and will assess the reasonableness of the input data and
results. A de~i1ed field reconnaissance shall be done to determine the following:

Verify sub-basin delineation boundaries
Verify flow patterns
Determine the actual land use for parcels
Identify flow diversion locations caused by natural obstructions, drainage structures,
storm drains, site grading, etc.
Obtain field cross-sections at key hydraulic flow splits locations

4.2.4. The CONSULTANT shall bring any concerns or discrepancies concellling modeling to the
DISTRICT's attention in the Initial Hydrological Report. The modeling concerns will then be
addressed'by the DISTRICT and resolved with the CONSULTANT prior to completing the revised
hydrology.

4.2.S. Following'selection of the recommended alternative the CONSULTANT will update the hydrologic
model and as a means to test the effectiveness of preferred alternative, the CONSULTANT will re·
run the existing condition hydrology with plan elements in place for ~e design events.

4.2.6. The CONSULTANT shall follow the procedures outlined in the "Drainage Design Manual for
Maricopa County, Volume I Hydrology" for all hydrologic m<?deling and calculations.

4.2.7. The CONSULTANT shall submit an Initial Hydrological Report as a section in the Data Collection
Report which shall specifically identify all the CONSULTA~ concerns and or acceptance of the
data. All the discrepancies will be resolved in the Data Collection Report Meeting.

4.2.8. The CONSULTANT shall submit a Draft Hydrological Report as a section in the Alternatives
Analysis, Report. The report shall document the resolution of each dis~pancy identified in the
Initial Hydrology Report and revise the hydrology as .applicable.

4.2.9.1be CONSULTANT shall submit a 90% completed Hydrological' Report as a section in the
Technical Data Report with the 900,4 Complete Area Drainage Master Plan Update Report. The
report shall include the resolutions and revise the hydrology for the preferred alternative.

4.2.10. The CONSULTANT shall submit a Final Hydrology Report as a section in the Technical Data
Report with the fmal Area Drainage Master Plan Update Report.
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4.3. HYDRAULIC ANALYSIS

4.3.1. The CONSULTANT shall perform complete and detailed hydraulic analysis of the project area in
order to determine existing capacities of drainage facUities. Preliminary hydraulic calculations will
need to be prepared for the alternative design structures to substantiate size and shapes of the
facilities. The hydraulic grade line shall be provided for the recommended alternative. Hydraulic
analysis shall be completed in sufficient detail to document the hydraulic adequacy ofthe project and
the anticipated sizes ofproject elements.

4.3.2. The CONSULTANT shall research and give consideration to existing drainage studies ofthe area.

4.3.3. The CONSULTANT shall complete hydraulic computations and water surface profiles consistent
with the procedures as provided in the Drainage Design Manual for Maricopa County, Volume II
Hydraulics, and the CONSULTANT GUIDELINE, Section 10. However, the CONSULTANT
GUIDELINE Sections 10.3 (Geotechnical), 10.4 (Channel Stabilization Design), and 10.S (Sediment
TranspOrt, Scour, Lateral Migration, and River Mechanics) will be excluded from the requirements
'ofthis Scope ofWork.

. "

4.3.4. The CONSULTANT shall use and update the HEC-2 or HEC·RAS computer models developed for
the FIS, to document the hydraulic conditions resulting from the preferred alternative to include
existing, approved or planned developments within the floodplain that have occurred since the
completion of the topographic ~apping for the respective FIS. The CONSULTANT shall modify
the HEC·2 or HEC-RAS model during the development of the requirements of this Scope of Work.
Floodplain encroachments shall be documented to ensure that they are consistent with !:he procedures
oCthe CONSULTANT GUIDELINE. r

," 4.3.5. The CONSULTANT shall provide il bard copy and a CD-ROM with input and output files for
review. The HEC input and output files shall be prepared in a format suitable for submittal to
FEMA.

4.3.6. The CONSULTANT shall submit the hydraulic calculations and data with each submission ofthe
Hydrology Report.

4.4. FLOODPLAIN DELINEAnON (OFflONAL)

4.4.1.1 :'Floodplain delineations shall be preformed in accordance with the CONSULTANT
GUIDELINE. The delineations and application for letter ofMap Revisions (LOMR"s) to
FEMA may be done to modify existing delineated flood plains that have significantly changed
since pervious Flood Insurance Rate Maps (FIRM's) were printed.

4.4.1.2. Floodplain delineations may be prepared for the areas where the ADMP Up~ate preferred
, alternative(s) significantly modifies existing delineations shown on FEMA FIRM maps. The
, CONSULTANT will perform the studies I delineations per th~ CONSULTANT GUIDELINE
and submit to FEMA for CQnditional Letter ofMap Revisions (CLOMR's).

4.4.13. Preparation ofsupporting analysis and coordination with FEMA may be part ofthis task

4.4.1.4. The floodplain delineation study is not authorized with the Notice to Proceed and may be
. authorized in writing by the DISTRICT based upon specific need as determined by the

DISTRlCT during the contract period. All invoices shall separately identify costs for worl<
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under this paragraph. Implementation ofthe floodplain delineation study will include an
extension ofthe contract time period. The CONSULTANT's original schedule for the
contract shall, therefore, not include a scheduled optional activity for the plain delineation
study.

4.5. ECOWGICAL ASSESSMENT

The CONSULTANT shall conduct a non-intensive field survey and use currentaerial photographs to
identify, inventory, and map the existing ecological resources within the project area, excluding the
DISTRICT'S White Tanks FRS No.3 study area, the area north-northeast ofGrand Avenue and Bell
Road (i.e. Sun City West), and the area from the western Agua Fria river bank eastward, including the
vegetation community, wildlife, sensitive species and critical habitat, water resoUrces, and wetlands. The.
CONSULTANT shall contact the U.S. Fish and Wtldlife Service (FWS) and the.Arizona Game and Fish.
Department (AGFD) to obtain information regarding the presence oftisted Threatened and Endangered
Species, Wddlife Species ofSpecial Concern, and designated critical habitat in the project area.

.The CONSULTANT shall summarize and document the results ofthe ecological assessment. The
documentation shall fu.clude a description and maps or aerial photographs depicting the locations ofthe
identified ecological resources. This documentation shall also include a discussion as to what the
possible effects ofthe proposed alternatives will have on the identified ecological resources; This shall

\ .
be included a section or an appendix ofthe Data Collection Report and aVailable for use during the
altematives analysis task.

The maps to~ included with this report shall locate all identified ecological resources within the project
area on aerial photographs. The CONSULANT shall obtain a digital color aerial photograph(s) which
are to be semi-ortho rectified. The CONSULTANT shall submit an appropriately s~ed map, including' .
this information, and the color aerial photograph produced :from an electronic digital photograph locating
the ecological resourCes.

During the alternative analysis tasks, the CONSULTANT shall use the ecolQgical assessment summary
to determine the effects ofeach ofthe proposed alternatives on the identified ecological resources and
any identified sensitive species or habitat. In the Alternatives Analysis Report, the CONSULTANT shall
describe the possible effects ofeach alternative analyzed on the ecological resources. During the
alternatives analysis process the CONSULTANT shall recommend ~ethods to avoid or minimize any
negative effects the proposed alternatives maY have on the ecological resources. Ifany ofthe negative
effects can not be avoided orminimized, then the CONSULTANT $ha1l make.a qualitative estimate of
the general mitigation costs for the negative effects in terms ofthe relative magnitude, Le. high, 'moderate
or low. This informationwill be used in the analysis ofthe alternatives and the selectio~ ofa preferred
alternative and will be documented in the Alternatives Analysis ~port and the Area Drainage Master
Plan Update Report

4.6. CULTURAL RESOURCES

"
The CONsULTANT shall conduct·an Archeological Assessment to identify any prehistoric and·historic
resources within the entire study area, excluding theDIS~CrS White Tanks FRS No. 3'study area, .
the area north-northeast ofGrand Avenue and Bell Road (Le. Sun City West), and'the area from the
western Agua Fria river bank. eastward. The results ofthe Archeological Assessmentwill be used in. the
Pre-Alternative formulation and the Alternative Analysis process to determine the effects ofeach
alternative on the identified cultural resources. The objective is to avoid and minimize impacts to the
archeologi~reso~when feastole.
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The CONSULrANT shall prepare documeritation ofthe results ofthe archeological inventory. The
documentation shall describe the significance ofany identified or known cultural resources. The
documentation shall include a description ofthe specific rmdings ofall of the identified archeological
resources within the·ProjectArea including, but not limited to:

a. Location
b. Bibliographic reference
c. Site size
d. Type ofsite
e. Physical f~tures ofsite

This shall be documented in the Data Collection Report as a separate appendix, and be available for use
during the alterna.tives analysis process.

The CONSULTANT shall address the potential impacts ofany ofthe preliminary project alternatives on
the sites based on.existing information in the Data Collection Report and shall-be included in the
Alternative Analysis Report. The documentation shall include, ifpossible, recommendations for further
study including an approximate range ofcosts fo.r testing and/or ~itigation for known 'cultural resources

. that maybe impacted by a project alternative. .

The CONSULTANT shall locate all identified pre-historic and hiStorical resources within the Project
Area on th~ digital aerial photographs. No electronic file fOf this data shall be submitted to the
DISTRICT.

The CONSULTANT shall also document a summary ofthe findings ofArcheological Assessment as a
section in the Area Drainage Master Plan. Update Report. .

4.7. ENVIRONMENTAL PERMITS AND APPROVALs

The CONSULTANT shall idtmtify and document in the Alternative Analysis. Report plan approvals,
permits, or' licenses from other agencies that would be required to implement the alternatives as required
under the alternative analys~ tasks. Other agencies may include, but may not be limited to: municipalities,
moal governments, the U.S. Environmental Protection Agency (EPA), the Maricopa County Department of
Environmental Services (l\1CDBS), the Arizona Department of Environmental Quality (ADEQ), the
Arizona Department of Water Resources (ADWR), the ArmyCotps of Engineers (CORPS), railroads,
utilities, and water districts.. Requirements for necessary permits and approvals for the preferred
alternative(s) shall be documented in the Area Drainage Master Report. No other deliverables are required

4.8~ HAZARDOUS WASTE INVENTORY

The CONSULTANT shall conduct a search oCthe federal, state:and local environmental lists and' .'
databases located in the project area and theirrespective search radius(AS1M 1527 - 97). An"area. .

. search" corresponding to the study area will be acceptable; The CONSULTANT shall use a commerCial
database search service to complete this task and supply a digital GIS fonnatted location map ofthe
search. ,<

The GIS ctata will not be submitted for review and approval. It will only be submitted as information to
the DISTRICT. . .

The CONsulTANT shall tlocument the location ofthe regulatory sites on an area map and provide a
briefdescription. Ifpossible, the briefdescription ofthe regulatory sites should include: the location of
the site, th~ type ofregulated substance or waste, the extent ofthe contamination, the status of the ~ite
(Le~ closed or open·status), remediation plans ofthe site, and the named potenti~ly responsible party(s).· .
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The CONSULTAm' is. not expected to conduct extensive file review on the identified regulatory sites to
obtain this information. '.

The CONSULTANT shall complete a non-intensive field reconnaissance ofthe major regulatory sites
identified during the database search. The purpose ofthis reconnaissance will be to: 1) cpnflrm the
location and condition ofthe identified sites and to note and photograph any pertinent information and
features that will be useful during the alternatives analysis, and 2) to visually identify any regulatory
site(s) not included in the database search. .

The CONSULTANT shall document the results ofthe regulatory records review search. This
documentation shall be included in the Data Collection Report, and made availilble for use during the
alternative analysis proce$s. During the alternatives analysis process, the CONSULTANT shall use this
information to recommend alternative locations and/or solutions to avoid costly remediation ifany ofthe
proposed alternatives appears to require land that is listed as a regulatory site or may be affected by a
regulatory site.

Ifrequired, during the altemative(s) analysis, the CONSULTANT shall make a qualitative estimate of
the general cost to investigate and remediate the potential problem resulting from the regulatory site(s) in
terms ofrelative magnitude, Le. high, moderate or low. This information will be used in the analysis of
the al~ernatives. Ifnecessary, the CONSULTANT shall.also prepare a summary section in the Area
Drainage Master Plan Update Report documenting the area(s) where the preferred altemative(s) will
impact regulated site(s). This section will also contain a bri~discussion ofthe required steps to be taken
in these areas so that the preferred alternative can be implemented and cross referenced.to the
Implementation Plan section/appendix. .

The CONSULTANT shall locate all identified regulatory sites within the project area on the appropriate
aerial photographs. Alternatively, the CONSULTANT may elect to submit an approprUl.te1y scaled map'
(either in electronic or hard copy format), including this information. .

4.9. HISTORICAL AND pRE-mSTORICAL THEMES .EVALUATION

.The CONSULTANT shall conduct a'non-intensive survey ofthe project area to collect information
necessary to produce a briefhistorical and pre-historical the.me report. This report shall include a brief
discussion ofthe general prehistory and history ofthe project area. General theines to be researched
shall include, but not be limited to, the pr~history ofthe region. early European exploration or t\le area,
hist<?rical Native American activities, homesteading,agri~ history (with particular emphasis·on any
notable religious or ethnic'settlement areas), irrigation projects, and World War IT and post-World War n
industrial boom activities. .

In collecting this information, the CONSULTANT will researclrthe records and photographic archives of
the Arizona Room and the Arizona Historical Foundation at Arizona State University, the Ariz9na State
Archives, the Arizona Historical Society, the Phoenix Public Library, the archives at Salt River Project,
and Pueblo~deM~um in Phoenix. -

The deliveiable for this~ shall be a briefsummary document ofthe themes'of the prehistory and .
history ofthe project area and will inc~de (l representative number oftypical historic phoJ<)graphs for.
each theme i4entified. This information will be reviewed and utilized by the project landscape architect
and team members during the completion'ofthe visual analysis portion ofthis project .

4.10. WETLAND DELINEATION (OPTIONAL)

The CONSULTANT shall delineate the potential wetlands located in the study !lfCa in accordance with .
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the current Army Corps ofEngineers Wetland Delineation Manual. This infonnation shall be plotted on
the same set ofmaps/aerial produced for the ecological assessment report..The Wetland delineation 'study .
is not authorized with the Notice to Proceed and may be authorized in writing by the DISTRICT based
upon specific need as determined by the DISTRICT during"the contract period. All invoices shall .
separately identify costs for work under this paragraph. Implementation ofwetland delineation study

. will not include an extension ofthe contract time period. The CONSULlANT's original.schedule for
the contract shaU;·therefore, include a scheduled optional activity for the wetland delineation study.

4.11.T~E VI ENVlRONMENTAL JUSTICE ASSESSMENT (OPTIONAL)

The CONSULTANT shall document and map the social and economic attributes ofthe citizens within
this study with regards to the Title VI Environmentallus~ce Executive Order, The CONSl)LTANT'S
documentation shall include a brief letter report summarizing the findings ofthe assessment and a set of
map(s) identifying basic the social and economic attributes ofthe project area, This report shall be
completed and document as a section in or an appendix to the Data Collection Report. The mapped
information shall be marked on the appropriate U.S.G.S. 7W Quadrangle Topographic Maps and aerial
photographs. Alternatively, the CONSULTANT may elect.to.submit an appropriately scaled map,

. incl~ing this information,produced in an electronic format in accordance with section 4.14.2.

The title VI environmental justice study is not authorized with the Notice to Proc~ and may be.
authorized in writing by the DISTRICT based upon specific need as determined by the J;>ISTRICT during

-the contract period. All invoices shall separately identify costs for work under this paragrilph.
Implementation ofthe ptle VI environm~tal justice study will not include an.extension ofthe contract
time period. The CONSULTANT>s original schedule for the contract shall, therefore, include a
scheduled.optional activity for the title VI environmental jUstice study.

4.12. LANDSCAPE AESTHETICS ASSESSMENT AND MULTI-USE QPPORTUNITIES
~SESSMENT .

The CONSULTANT will conduct a Landscape Aesthetics Assessment and Multi-Use Opportunities _
Assessment. This work will be performed in the Data Collection Phase ofthe proj~ and shall be docUment in
the Data Collection Report. .

4.12.1. DATA COLLECTION AND EXISTING CONDITIONS ANALYSIS

4.12.1.1.Data Collection and Review

The CONSULTANT will collect and review datil necessary for LaJidscape Aesthetics ASsessment
and Multi-Use Opportunities Assessment.

Some information willbe provided by the DISTRICT or collected by the CONSULTANT for use
in PlllPaiing the LandscaPe I Aesthetic and Multi-Use Analysis. This includes but may not be . .
limited to the following: . .'

Aerial photos .
Topographic mapping
Vegetation surv~y (existing condi~ons and historical information)
Cultural survey (existing conditions and historical information)
Existing l~d use map
·Proposed land use map .
Existing DISTRICT facilities map
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4.12.2. Visual Resources Assessment

Multi-Use Opportunities:
Existing parks, trails, open spaces, transportation corridors and nodes, natural areas.

The CONSULTANTshall also be responsible for supplementing the above information as
necessary for the preparation the Landscape I Aesthetic and Multi-Use Analysis. This includes but
may not be limited to the following:

DISTRICT Standards
Developer plans
Agency plans I master plans
Existing and ongoing studies I reports

Viewing Analysis

Assessment ofExisting DISTRICT Facilities

Existing Visual Conditions I Visual Integrity

4.12.2.5.

4.12.2.4.

4.12.2.3.

4.12.2.6. ' Historic Character

The CONSULTANT shall prepare an assessment ofExisting Visual Conditions or Visual Integrity
within the study area. This assessment shall identify the relative visual intactness ofnatural and ,
cultural features within the study area. Undisturbed natural and cultural features that are to be
preserved shall be identified and located on the map exhibit, briefly described in the narrative and
documented with photographs. Opportunities for natural and cultural landscape restoration as an
integral part of project alternatives shall be identified and located on the map exhibit and briefly
described in the narrative. The CONSULTANT shall utilize the Existing Conditions Assessment
during the alternatives fonnulation stage to develop flood protection alternatives that maximize
opportunities to prote~ or enhance the visual integrity ofexisting natural and cultural landscape
features.

The CONSULTANT shall assess the extent to which existing flood co~trol facilities and their related
features incorporate the aesthetic treatment guidelines contained in the DlSTRICf's Policy for
Aesthetic Treatment and Landscaping ofFload Control Projects. In cases where existing flood control
facilities are found to be in non confonnance with the DISTRI<;:T's aesthetic treatment policy, The
CONSULTANT shalJ identify possible measures for retrofitting existing facilities to achieve
consistency with that policy. The CONSULTANT shalrutilizethe assessment of the DISTRICT's
existing flood 'Control facilities in the alternatives formulation stage to identify flood protection
alternatives that maximize opportunities enhance the appearance and multi-use potential ofexisting
facilities.

The CONSULTANT shall identify the major viewing points and views within and adjacent to the
study area C?n the map exhibit. This assessment shall include a briefnarrative with photographs
descn'bing the major views and focal points to be preserved within the study area. This assessment
will include an identification of ways to enhance public landscape viewing opportunities through the
location, orientation and design ofnew project features or the relocation or modification ofexisting
feature$. The CONSULTANT shall utilize the view analysis it) the alternatives formulation phase to
develop flood protection alternatives that maximize opportunities to protect or enhance primary views
and focal point features within the study area.

, The CONSULTANT shall assess the Scenic Quality ofthe natural and cultural features in the study
area taking into consideration the degree ofvariety or uniqueness oflandscape features. Features and
areas ofHigh scenic quality to be preserved shall be identified and located on the map exhibit, briefly
described in the narrative, and documented with typical photographs. Features and areas that are low
in scenic quality and offer potential oPP9rtunities for scenic quality improvement through the
introduction ofpositive landscape variety shall be identified and located on the map exhibit and briefly
described in the narrative. The CONSULTANT shall utilize the Scenic 9uaJity Assessment during the
alternativesfonnulation phase to develop flood protection alternatives that maximize opportunities to
protect and enhance existing scenic quality.

The CONSULTANT shall assess the Historic Character (historic and prehistoric landscape) of tile
study area using the cultural resource inventory. The CONSULTANT shalI utilize the Historic
Character Assessment during the alternatives formulation phase to identify opportunities and
constraints and to establish the basis for an alternative landscape design theme.
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Scenic Quality

Existing Landscape Character

4.12.2.2.

4.12.2.1.

Visual resources opportunities and constraints:
Scenic quality (identify outstandingfeatures to avoid! preserve, identify areas that

could be enhanced by increasing variety).
Visual integrity (identify opportunities to harmonize discordant features).
Identify opportunities to improve public viewing.
Review existing DISTRICT facilities and identify the extent to which those facilities

Meet the current DISTRICT aesthetic treatment guideline and policy.

The CONSULTANT will conduct site visits I field reconnaissance as required to review, assess,
refme delineations, and document (map andphot~graph) ex~g site conditions including:

Existing landscape character.

The CONSULTANT shall prepare an assessment ofExisting Landscape Character taking into account
both natural and cultural features ofthe study area. The assessment shall inClude a map exhibit
delineating the Charac;:teristic Landscapes that comprise the study area; one or more typical
photographs ofeach landscape character unit, dated and cross referenced as to their location on the
map exhibit; and a briefnarrative description of the characteristics of landform, rock formations,
vegetation, water features and cultural features which give each unit an identifiable character and sense
ofplace. The CONSULTANT shall utilize the Existing Landscape Character Assessment during the
alternatives formulation phase to establish a landscape design theme and identify the visual
characteristics that will be retained in each alternative.

The CONSULTANT shall prepare a reconnaissance level inventory and assessment of visual resources
within the study area. The purpose ofthis assessment is to identify' aesthetic features and areas ofthe
project area that may be preserved, enhanced or improved, and to serve as a basis for establishing
landscape design theme and the future desired character for each alternative.

Developer plans
Agency plans I master plans
Agency standards ,
Existing and ongoing studies I reports

4.12.1.2.Site Visi~ I Field Reconnaissance
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4.12.3. Multi-Use Opportunities Assessment

The CONSULTANT shall assess the visual impacts ofeach alternative based on evaluation criteria
designed to measure the alternative's Landscape aesthetic characteristics and benefits.

The CONSULTANT shaU prepare an assessment ofthe opportunities and limitations of integrating
multiple-use functions into the project. The purpose of this assessment is to serve as a basis for the
formulation ofalternatives that will fully provide flood control functions while maximizing opportunities to
meet local commWlity needs for recreation open space, protection and enhancement ofnatural landscape
and local community character, alternative fonns oftransportation, and ground water recharge.

Assessment ofExisting DISTRICT Facilities for Multi-use potential

Identification ofPossible Partners and FWlding Sources

Implementation Guidelines4.12.3.5.

4.12.3.4.

4.12.3.3.

The CONSULTANT shall assess the suitability ofexisting DISTRICT facilities for multi-uses
(recreation). This.assessment will include identifying the constraints and opportunities associated
with using existing DISTRICT·facilities for multi-uses and identifying possible means for
eliminating barriers.

4.14.1.2. The CONSULTANT shall submit computer files of the infonnation to the DISTRICT
delivered on CDROMs. All reports shall be in Word 6.0 and all spreadsheets shall be in Excel
97 .or an alternate format approved by the DISTRICT and be submitted with each required
,submittal. Data and,· plans shall be submitted in CADD ASCn.DXF format per the
''DISTRICT's Hydrologic Infonnation System (HIS) database shall comply with the
DISTRICT's HIS Data Delivery Specifications, Rev 3.1, June 1, 1998 or alternate format
approved by the DISTRICT. The Conceptual designs and plans shalJ be submitted in
MicroStation PC Version 5.07 or alternate fonnat or as otherwise approved by the DISTRICT

The CONSULTANT shall identify and briefly describe in the narrative possible partners and
funding sources for implementation of multi-use opportunities for each alternative.

shall briefly describe the benefits associated with integrating the identified multi-use opportunities
into the project.

The CONSULTANT shaH identify design standards I implementation guidelines for integration of
multi-use opportunities with flood control facilities, as needed to guide project planning and

.design in subsequent phases.

4.13.1. The CONSULTANT shall review and identify requirements for public and private access within
and across the project for the ultimate build out section for all proposed roadways. The
CONSULTANT shall coordinate and document all aspects of the traffic requirements with the
jurisdictional authority as required within the project limits.

4.14.DELIVERABLES

4.14.1. GENERAL
4.14.1.1. The CONSULTANT shall submit all items 'sealed' 'by the appropriate registrant. Upon

receipt of the fmal submittal, the DISTRICT shan review the report and preliminary plans for
the accurate incorporation of all fmal comments. If incomplete and/or incorrect incorporation
of those comments is found as detennined by the DISTRICT, the original documentli shall be
returned to the CONSULTANT for correction and re-submittal. Additionally, all costs to
correct these deficiencies shan be at the sole expense ofthe CONSULANT. .

4.13.TRAFFIC
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Identification of Multi-use Opportunities

Inventory ofExisting and Future Planned Land Uses

Future Desired Landscape Character

Landscape Character Themes

Assessment ofVisual Impacts

4.12.2.7.

4.12.2.8.

4.12.3.2.

4.12.3.1.

The CONSULTANT shall utilize the Visual Resources Assessment to develop landscape character
themes (visions) and aesthetic design guidelines for each alternative that will protect and enhance local
community character and create aesthetic value. The CONSULTANT shall prepare graphic exhibits,
including rendered conceptual plans, cross. sections, sketches and other media appropriate for public
communication that illustrates the landscape concept design concept (vision) and future visual
conditions that will be produces by' each alternative.

The CONSULTANT shall utilize the inventory ofexisting and future land uses and the planning
and design requirements for flood control to briefly identify and descn"be the types of multi-uses
that might be appropriately incorporated into the project. The CONSULTANT shall identify ways
in which flood control facilities could be "strategically located and designed to contribute to or
serve as a vehicle for development of local community recreation facilities, open space systems,
alternative forms oflraDSportation, protect or restore natural resources, natural landscape, or local
community character. The CONSULTANT shall identify the types ofmulti-uses that could be
integrated into the floodway while fully providing for flood control. The identified opportunities
shall be delineated on the map exhibit and briefly descnoed in the narrative. The CONSULTANT. .

. The CONSULTANT shall inventory existing and future planned land uses, including recreation
sites, open spaces, natural areas, transportation systems and nodes, and residential, commercial,
educational, and employment centers, within and adjacent io the project area. The
CONSULTANT shall also review the inventory ofexisting conditions and identify opportunities
for protection or restoration oTthe natural and/or cultural landscape features and areas. This
assessment shan include one or more map exhibits and briefnarrative description ofthe above
conditions. It shall also include an interpretation of the info!Jllation describing Multi-Use options.

4.12.2.9.

The CONSULTANT shall assess the Future Desired Landscape Character for the study area. This will
be done through a combination ofcompiling geveloper and agency plans as well as through pUblic
sensing (feedback from meetings with the general public and special interesl groups as required by
section 3.5.5). The CONSULTANT shall utilize the Future Desired Landscape Character assessment
during the altematives fonnulation phase as a basis for establishing alternative landscape design
themes.
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4.14.2. REPORTS

4.142.1. o~ii~~*~Kti~ij~:~RT

4.14.1.3. The CONSULTANT shall submit, unless otherwise specified in the Scope of Work, three
copies ofall draft submittals for review and five copies ofthe fmal submittals, and shall submit
two copies of both draft and fmal reports to other review AGENCIES as specified in section
1.5.

Survey data will be documented in a Project Survey Report. Copies of
all survey note books or priniout of digital files developed with data
collectors will be provided. The horizontal and vertical benchmarks used
for the survey shall be documented along with documentation of the
datum upon which the benchmark was originally 0 eStablished.
Conversion to other datums as required herein shall be documented in the
report. A summary table of the ERM's and bench marks shall be
included.

4 142 3. ';~AtmRNAfiI1:FS~1iNALYSJS REPORT
• •• __....n.l~~~:t.:.~·.:..

AREA DRAINAGE MASTERPLAN UPDATE REPORT

4.14.2.3.2. The Alternatives Analysis Report Fonnat should include the following as a
minimum; 0

Summary
Description of Study Area
Scope ofProject
Alternatives Evaluation
Selection ofRecommended Alternative(s)
Cost Estimates
References
List ofFigures
Location Map
Topographic Map
Map depicting Project Area
Alternatives Descriptions with drawing/sketches
List ofTables

4.14.2.4.1. The CONSULTANT shall prepare a design and cost estimate for the preferredo
alternative. The preferred alternative shall be designed and plans prepared to a level of
detail that includes inlets and catch basins, and the resolution ofany utility conflicts. It
is appropriate to base designs upon avaibible topographic mapping, supplemented with
field surveys at hydraulically or structurally critical locations. Design detail shall be
refmed to allow the calculation ofunit quantities ofmajor project features. Desigtl of
the project features shall be sufficient to detennine the costs.

4.14.2.3.3. The report shall be submitted in draft fonn for review to the DISTRICT. Upon
receipt of review comments, the CONSULTANT shall incorporate appropriate revisions
and complete the fmal report

4.14.2.3.1. The Alternatives Analysis Report shall be prepared containing narrative
descriptions ofthe alternatives considered and discarded, the alternatives selected for

. analysis, the results ofthe analysis ofalternatives, and comparative cost estimates. 0 The
aOdvantages~d disadvantages and general environmental impactS'of each alternative
shall be identified. The recommended alternative shan be identified in the report.

"Results from the brainstorming sessions and the alternatives analysis meeting will be
or-documented in the Alternatives Analysis Report.

4.14.2.4.
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The Data Collection Report will contain a description of the knoWn
flooding pro1;>lepls within the study area, the data collected, and the
existingodrainage structures in the area and discuss any surveying that has
been perfonned. Existing major natural washes and existingoand planned
mail-made drainage facilities in the watershed will be shown on the
Existing Facilities Exhibit to be submitted with the Data Collection
Report.

The Data Collection Report shall include but not limited to the following:

Executive Summary
Project Description
Scope ofProject
Data. Collection Results
Current Conditions
Areas ofFlooding
Existing and Future Developments
Areas and Location ofPotential Flooding
Existing and Future Drainage Facilities

Environmental Overview
Ecological Assessment

oArcheological Assessment
Environmental Pennits and Approvals
Hazardous Waste Inventory
Aesthetic Treatments & Multi-Use Analysis

Land 0

Rights-of-Entry Requirements
Land UselZoning Map

Initial Hydrological Report
Major Utilities
Existing Facilities Exhibit
ReferenceslFigureso

PROJECT SURVEY~PORT

4.14.2.1.1.

4.14.2.2.

I
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4.14.2.5. PROJECT ADMINISTRATION REPORT

4.14.2.4.3. :0... TECHNICAL DATA REPORT

4.14.2.4.2. The Area Drainage Master Plan Update Report shall include the following as a
minimum:

The report shaU be submitted to the DISTRICT for review. Upon receipt ofreview comments, the
CONSULTANT shall make appropriate revisions and submit the fmal report.

Mon1hly Progress Report
The CONSULTANT shall submit a Monthly Progress Report as
specified in section 3.3 oftbis Scope ofWork.

Tables and Figures for the appendices:
Soils map(s) at the same scale as the base map.
Land use map(s) at the same scale as above.
One set ofstudy maps (i.e. sub-basin boundary maps, flow path maps,

soils maps, land use maps) to be folded and delivered in a
binder.

Schematic map for the HEC-l showing the l00-year flow (cfs)
at each concentration and combination point

Locations ofCross sections used for water surface profile
calculations.

4.14.2.7.4.

4.14.2.6.4.

4.14.2.6.2. Initial and draft findings ofthe hydrologic studywill be presented in a separate
report for review and comment by. the DISTRICT as per section 4.2.

4.14.2.6.3. Each of1he report(s) shall also contain a sectiOD"for hydraulic data as required
.. bY section 4.3•. ;.

4.14.2.7.1. The CONSULTANT shall submit a Techni~l Data Reportwith each'submittal .
9fth~ Area Drainage Master Plan Update Report. The report shall be organized and
tabulated for easy reference.

4.142.72. The report shall contain aU techniCal data, calCUlationS. sketches and details as
specified in this Scope ofWork.

4.142.7.3. The report shall be submitted both in a hard copy and CD-ROM fonnats
specified in this Scope ofWork.

4.14.2.7. . TECHNICAL DATA REPORT
..:"l-:: ••••.•.

4.14.2.6. THE HYDROLOGIC REPORT

4.14.2.6.1. The 9()O/c and final findings ofthe hydrologic study will be presented in a section
ofthe Technical Data Notebook and will be prepared in accordance with ADWR State
Standards Attachment 1-97 (SSA 1-97). The report will be organized as specified by the
DISTRICT. following SSA 1-97 format. The report shall be submitted as required in
section 4.2.
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Summary
Description ofStudy Area
Scope ofProject
Design Criteria and Objectives
-Existing Utilities and Site Constraints
Design Features
Environmental and P·ermit Issues
Implementation and Phasing Plan
Maintenance Plan
References
Conceptual Plans
List ofFigures
Location Map
Map depicting phasing Plan for Preferred Altemative
List ofTables
Peak Discharges
Preliminary Design Costs

Conceptual Drawings:

Indicate existing topography.
Indicate lateral alignment, plan/profile, cross-section requirements.
Indicate cultural, biological, and environmental impact areas
Include the approximate size and configuration of project features.
Indicate conflicting utilities that may require relocation and/or protection.
Details need not be included.

The Project Administration Report shall include copies ofall invoices, schedules,
correspondence, minutes ofmeetings and conversations with the DISTRICT. affected
agencies and others as appropriate.

4.14.2.4.4.
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5.3.1.4. Drawings shall be in MicroStation PC, Version 5.07 fonnat or as otherwise approved by the
DISTRICT.

5.3.1.4.2.·The DISTRICT shall provide the CONSULTANT with a CD-ROM diskette containing
the files for the standard cover sheet and working drawing sheets.

5.3.1.2. Unless otherwise approved in writing by the DISTRICT, the CONSULTANT shal1 use the
fol1owing scales.

Lettering and Notes
Subtitles .
Main Titles

118"
5/32"
7/32"

1. Plan and proftie sheets, and cross sections as applicable.
It Utility relocations
Ill. Special details

5.3.1.4.1. All lettering on drawings shall be vertical, plain, and legible. 'Architectural'style
lettering shall not be accepted. The following lettering sizes apply:

Alternative Analysis and Other I" = 1200'
Preferred Analysis 1"=400" Horizontally, I" =40' Vertically

5.3.1.3. The CONSULTANT shall use a larger scale ifnecessary to obtain good clarity in the plans and
reduced prints. llte CONSULTANT shall be responsible for using a scale that results in good
plan clarity.

5.3. STANDARDS

5.3.1. GIS/HIS .
The CONSULTANT shall prepare digital data in conformance with the Deliver specs (Rev. 3.1 June
I, 1998) Chapter 3 - Appendix C, CADD Delivery specs. .

5.3.1.1. Conceptual plans shall be prepared in accordance with the CONSULTANT GUIDELINES
section 19 and shall include, but not be limited to: .

5.2.3. "Drainage Design Manual for Maricopa County, Arizona, Volume ill Erosion Control", latest
edition.

5.2.i. "Drainage Design Manual for Maricopa County, Arizona, Volume 1Hydrology", latest edition.

5.2.2. "'Drainage Design Manual for Maricopa County Arizona, Volume 11 Hydraulics", latest edition:

5.2.6. "Policy on Geometric Design of Highways and Streets", AASmO, 1994, commonly referred to as
the "Green Book", and "Maricopa County Department of Transportation Roadway Design Manual"
latest edition and revisions shall be used, unless otherwise requested by DISlRICT.

5.2.7. "Roadside Design Guide", 1989, AASHTO, to be used to establish clear distances and other related
safety issues: . .

5.2.8. "Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects", by the Flood
Control District OfMaricopa County, latest edition.. . .

5.2.9. "Channel Design Criteria for Major Watercourses", DISlRICT, latest edition.

5.2.10. "A Levee Policy for the National Flood Insurance Program", National Research Council, 1982.

5.2.4. "Urban Highways, Channel Lining Design GUIDELINEs", February 1989, ADOT.

5.2.5. Structural design shall be in accordance with current AASmO SpfCifications. Street and
maintenance road crossings shall be designed to accommodate HS20-44 loading. Calculations shall
be based on service loads and the working stress method.

5.1.5. "Policy for the Aesthetic Treatment and Landscaping ofFlood Control Projects", latest revision.

5.1.4. Use standard MAG details on plans unless otherwise requested by DlSlRICT. ADOT standard
details may be used, as approved and when appropriate, then modified to be referenced to MAG

. specifications.

5.1.3. City of Phoenix (COP) "Supplement to the MAG Uniform Standards Details and Specifications,
together with current revisions shall be utilized as part ofthe design criteria.

5.1.2. "Uniform Standard Specifications for Public Works Construction", MAG, 1998;

5.1.1. "Uniform Standard Details for Public Works Construction", Maricopa Association of Govermnents
(MAG),1998;

5.2. DESIGN MANUALS, POLICIES AND PROCEDURES (done)
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5. REFERENCES AND STANDARDS

S.l. STANDARD DETAJLS AND SPECIFICATIONS
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URS Levellll
Draft Area Drainage Master Plan Update Report
Loop 303 CorridorlWhite Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County
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APPENDIX A-II

EXISTING CONDITION HYDROLOGY - DISCHARGE COMPARISON

March 2004
URS Job No. 23441586



• - - - - - - - - - - - - - - - - - -
Concentration Point Comparison

Original ADMS vs. URS Model Output
FCDMCADMP
Appendix A-II-i

Oriainal ADMS
Peak Flow Time to Peak

HEC-1
Station (ofs) (hours)

1 1342 12.5
2 1174 12.75
3 828 12.33
4 339 12.25
5 716 12.25
6 591 12.08
7 390 12.08
8 704 12.33
9 1096 12.42

10 1173 12.75
11 1313 12.5
12 1149 12.58
13 1170 12.42
14 1163 12.33
15 1039 12.42
16 1255 12.42
17 929 12.25
18 923 12.17
19 622 12.42
20 861 12.33
21 688 12.42
22 525 12.25
23 289 12.08
24 207 12.25
25 500 12.33
26 943 12.5
27 999 12.42
28 747 12.5
29 228 12.25
30 244 12.33
31 525 12.5
32 956 12.42
33 643 12.25
34 361 12.25
35 400 12.25
36 193 12.25
37 672 12.42
38 715 12.25
39 588 12.5
40 525 12.25
41 567 12.42
42 1029 12.5
43 23 12
44 300 12.25
45 401 12.42
46 651 12.58

101 233 12.25
104 236 12.17
105 354 12.25
106 871 12.5
111 443 12.67
112 534 13.33
114 326 13
115 379 13.08
116 575 13.5
117 335 12.83
118 126 12.83
119 600 13.17
120 397 13.25
121 325 12.92
123 338 13
124 355 13.33
125 1044 12.5
126 562 13.33
127 469 12.08
128 312 12.92
129 378 12.67
130 647 13.25
131 355 13.08
132 271 13
133 328 13.08
134 334 13.08
135 315 13.17
136 315 13.08
137 307 13.42
138 587 13.33
139 338 13.08
140 194 12.67
141 460 12.33
142 351 13
143 354 13
144 351 13
145 328 13.08
146 548 13.17
147 342 13
148 328 13
149 312 13.08
150 193 12.75
151 208 12.75
152 284 12.92
153 112 13.33
154 171 12.58
155 250 12.75
156 252 12.75
157 946 12.58
158 494 13.08
159 531 12.33
160 432 12.42
161 294 13
162 268 12.5

Existina Condition - No Proiects
URS -1/19/04

Peak Flow Time to Peak
HEC-1
Station (ofs) (hours)

1 1573 12.5
2 1339 12.75
3 863 12.33
4 396 12.25
5 927 12.25
6 746 12.08
7 494 12.08
8 890 12.33
9 1402 12.33
10 1357 12.75
11 1559 12.42
12 1214 12.5
13 1223 12.42
14 1548 12.33
15 1272 12.42
16 1206 12.42
17 1036 12.33
18 1179 12.17
19 819 12.42
20 1218 12.33
21 913 12.42
22 730 12.25
23 310 12.08
24 193 12.25
25 560 12.33
26 1333 12.5
27 1153 12.33
28 734 12.5
29 262 12.25
30 338 12.25
31 580 12.5
32 1154 12.33
33 811 12.25
34 457 12.25
35 510 12.17
36 301 12.25
37 909 12.42
38 911 12.25
39 628 12.5
40 586 12.25
41 536 12.42
42 1055 12.5
43 23 12
44 287 12.25
45 845 12
46 525 12.58

101 215 12.25
104 218 12.25
105 306 12.25
106 712 12.5
111 482 12.08
112 846 12.25
114 2117 12.75
115 2122 12.67
116 872 12.33
117 920 12.58
118 326 12.08
119 544 13.17
120 388 13.25
121 360 12.92
123 320 13
124 331 13.33
125 934 12.5
126 1038 12.5
127 456 12.08
128 299 12.92
129 339 12.67
130 571 13.25
131 317 13.08
132 253 13
133 304 12.83
134 313 13.08
135 373 12.67
136 291 13.08
137 280 13.42
138 278 13
139 719 12.25
140 180 12.67
141 484 12.33
142 305 13
143 300 13
144 328 13
145 297 13.08
146 523 13.17
147 325 13
148 307 13
149 293 13.08
150 188 12.75
151 200 12.75
152 252 12.92
153 117 13.33
154 174 12.58
155 255 12.75
156 233 12.75
157 610 12.83
158 1195 12.33
159 608 12.33
160 409 12.42
161 310 13
162 268 12.5

ExistinQ Condition - With Projects
URS - 211612004

'Propsed' Peak Flow Time to Peak
HEC-1 HEC-1
Station Station (ofs) (hours)

1 n/a 1573 12.5
2 nla 1339 12.75
3 nla 863 12.33
4 n/a 396 12.25
5 nla 927 12.25
6 n/a 746 12.08
7 nla 494 12.08
8 nla 890 12.33
9 nla 1402 12.33

10 n/a 1357 12.75
11 nla 1559 12.42
12 n/a 1214 12.5
13 nla 1223 12.42
14 nla 1548 12.33
15 nla 1272 12.42
16 nla 1206 12.42
17 n/a 1036 12.33
18 nla 1179 12.17
19 nla 819 12.42
20 nla 1218 12.33
21 nla 913 12.42
22 nla 730 12.25
23 n/a 310 12.08
24 nla 193 12.25
25 nla 560 12.33
26 n/a 1333 12.5
27 nla 1153 12.33
28 n/a 734 12.5
29 n/a 262 12.25
30 nla 338 12.25
31 n/a 580 12.5
32 n/a 1154 12.33
33 n/a 811 12.25
34 n/a 457 12.25
35 nla 510 12.17
36 nla 301 12.25
37 nla 909 12.42
38 nla 911 12.25
39 nla 628 12.5
40 n/a 586 12.25
41 n/a 536 12.42
42 nla 1055 12.5
43 nla 23 12
44 n/a 287 12.25
45 n/a 845 12
46 nla 525 12.58
101 nla 215 12.25
104 n/a 218 12.25
105 nla 306 12.25
106 nla 712 12.5
111 nla 482 12.08
112 n/a 846 12.25
114 nla 2117 12.75
115 n/a 2122 12.67
116 nla 872 12.33
117 nla 920 12.58
118 nla 326 12.08
119 n/a 544 13.17
120 nla 388 13.25
121 n/a 360 12.92
123 n/a 320 13
124 nla 331 13.33
125 n/a 934 12.5
126 n/a 1038 12.5
127 nla 456 12.08
128 n/a 299 12.92
129 n/a 339 12.67
130 n/a 571 13.25
131 n/a 317 13.08
132 nla 253 13
133 nla 304 12.83
134 nla 313 13.08
135 nla 373 12.67
136 nla 291 13.08
137 n/a 280 13.42
138 nla 278 13
139 nla 719 12.25
140 n/a 180 12.67
141 n/a 484 12.33
142 nla 305 13
143 nla 300 13
144 n/a 328 13
145 nla 297 13.08
146 nla 523 13.17
147 nla 325 13
148 n/a 307 13
149 nla 293 13.08
150 n/a 188 12.75
151 n/a 200 12.75
152 nla 252 12.92
153 nla 117 13.33
154 nla 174 12.58
155 nla 255 12.75
156 nla 233 12.75
157 n/a 610 12.83
158 n/a 1195 12.33
159 n/a 608 12.33
160 nla 409 12.42
161 nla 310 13
162 n/a 268 12.5

%
Change

no change
no change
no change
no change
no change
no chanfle
no change
no change
no change
no change
no change
no change
nochanae
no change
no change
no change
no change
no change
no change
nochanfle
no change
no change
nochanfle
no chance
nochanae
no change
no change
no change
no change
no change
no change
no change
no change
nochanae
no change
no chance
no change
no change
nochan.Qe
no change
no change
no change
no change
no change
no change
no chance
no change
no change
nochanae
no change
no change
no change
no chance
no change
no change
no change
nochanae
no change
no change
no change
nochanae
no change
no change
no chance
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no chance
no change
no change
no change
no chance
no change
no chance
no change
no change
no change
no change
no change
no change
no change
no change
no change
nochanC9
no change
no change
no chanfl9
no change

1. The change from the 'Existing Condition· No Projects' mollel to the 'Existing Condition - With Projects' model.
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-----------------
Concentration Point Comparison

Original ADMS vs. URS Model Output
FCDMCADMP
Appendix A-II-i

- -
Original ADMS
Peak Flow Time to Peak

HEC-1
Station (cfs) (hours)

163 551 12.92
164 363 13.08
165 548 13.25
166 533 13.33
167 528 13.33
168 340 13.17
169 368 13.17
170 301 12.67
171 409 13.42
172 122 12.58
173 198 13
174 612 12.25
175 375 12.25
176 701 12.42
177 336 13.08
178 298 13.08
179 333 13.08
180 574 13.33
181 283 12.92
182 212 12.75
183 258 12.42
184 531 13.17
185 465 13.08
186 187 13.25
187 81 12
188 240 12.25
189 521 12.42
190 657 12.92
191 610 13.25
192 346 13.08
193 545 13.25
195 256 13.5
196 313 13
197 524 13.5
198 494 13.42
199 74 13.08
200 231 12.67
201 420 12.33
202 258 13.42
203 162 12.25
204 381 12.25
205 125 12.08
206 188 12.17
207 619 13.25
208 632 13.17
209 336 13.08
210 296 13.08
211 309 13.08
212 279 13.42
213 373 12.5
214 208 12.25
215 419 12.33
216 366 12.92
217 350 13
218 624 13.25
219 343 13.08
220 335 13.08
221 303 13.08
222 541 13.58
223 1763 12.42
224 1054 12.33
225 460 12.42
226 1573 12.33
227 331 12.25
228 361 12.33
229 724 12.17
230 56 12.33
231 265 12.42
232 1006 12.42
233 496 12.42
234 347 13.17
235 303 13.17
236 582 13.25
237 300 13.25
238 314 13.17
239 313 13.08
240 282 13
241 1436 12.5
242 965 12.67
243 298 12.33
244 200 12.58
245 181 13.17
246 670 12.5
247 330 13.08
248 592 13.25
249 571 13.25
250 316 13.08
251 313 13.17
252 326 13.17
253 641 13.17
254 556 12.58
256 326 13
257 217 13.42
258 334 12.42
259 242 12.25
260 536 12.33
261 264 13.17
262 616 13.25
263 328 13.08
264 337 13

Existing Condition - No Projects
URS -1119/04

Peak Flow Time to Peak
HEC-1
Station (cfs) (hours)

163 492 12.92
164 314 13.08
165 507 13.25
166 496 13.33
167 501 13.33
168 312 13.17
169 384 13.17
170 296 12.67
171 386 13.42
172 111 12.58
173 193 13
174 572 12.25
175 354 12.25
176 635 12.42
177 291 13.08
178 274 13.08
179 293 13.08
180 515 13.33
181 258 12.92
182 191 12.75
183 226 12.42
184 465 13.17
185 443 13.08
186 180 13.25
187 75 12
188 256 12.25
189 514 12.42
190 534 12.92
191 545 13.25
192 282 13.08
193 502 13.25
195 239 13.5
196 284 13
197 468 13.5
198 547 13.08
199 71 13.08
200 216 12.67
201 379 12.33
202 235 13.42
203 145 12.25
204 366 12.25
205 112 12.08
206 182 12.17
207 508 13.25
208 530 13.17
209 308 13.08
210 283 13.08
211 300 13.08
212 268 13.42
213 335 12.5
214 196 12.25
215 383 12.33
216 301 12.92
217 309 13
218 498 13.25
219 278 13.08
220 281 13.08
221 292 13.08
222 493 13.58
223 1689 12.42
224 1022 12.33
225 430 12.5
226 1426 12.33
227 311 12.25
228 326 12.33
229 702 12.17
230 59 12.33
231 303 12.42
232 953 12.42
233 464 12.42
234 280 13.17
235 243 13.17
236 516 13.25
237 280 13.25
238 301 13.17
239 300 13.08
240 266 13
241 1380 12.5
242 1063 12.17
243 293 12.08
244 95 13
245 168 12.83
246 619 12.5
247 303 13.08
248 471 13.25
249 514 13.25
250 294 13.08
251 302 13.17
252 294 13.17
253 493 13
254 434 12.17
256 297 12.83
257 207 13.42
258 355 12.42
259 263 12.17
260 523 12.33
261 212 13.17
262 509 13.25
263 291 13.08
264 318 13

Existing Condition - With Projects
URS - 2116/2004

'Propsed' Peak Flow Time to Peak
HEC-1 HEC-1
Station Station (cfs) (hours)

163 nla 492 12.92
164 n/a 314 13.08
165 nla 507 13.25
166 n/a 496 13.33
167 nla 501 13.33
168 nla 312 13.17
169 nla 384 13.17
170 nla 296 12.67
171 nla 386 13.42
172 nla 111 12.58
173 n/a 193 13
174 nla 572 12.25
175 nla 354 12.25
176 nla 635 12.42
177 nla 291 13.08
178 nla 274 13.08
179 nla 293 13.08
180 nla 515 13.33
181 nla 258 12.92
182 nla 191 12.75
183 nla 226 12.42
184 n/a 465 13.17
185 n/a 443 13.08
186 nla 180 13.25
187 nla 75 12
188 n/a 256 12.25
189 n/a 514 12.42
190 n/a 534 12.92
191 nla 545 13.25
192 n/a 282 13.08
193 n/a 502 13.25
195 nla 239 13.5
196 nla 284 13
197 nla 468 13.5
198 n/a 547 13.08
199 n/a 71 13.08
200 n/a 216 12.67
201 n/a 379 12.33
202 n/a 235 13.42
203 n/a 145 12.25
204 n/a 366 12.25
205 nla 112 12.08
206 nla 182 12.17
207 n/a 508 13.25
208 n/a 530 13.17
209 n/a 308 13.08
210 n/a 283 13.08
211 n/a 300 13.08
212 nla 268 13.42
213 nla 335 12.5
214 nla 196 12.25
215 nla 383 12.33
216 nla 301 12.92
217 nla 309 13
218 n/a 498 13.25
219 n/a 278 13.08
220 n/a 281 13.08
221 nla 292 13.08
222 n/a 493 13.58
223 nla 1689 12.42
224 nla 1022 12.33
225 nla 430 12.5
226 n/a 1426 12.33
227 n/a 311 12.25
228 n/a 326 12.33
229 nla 702 12.17
230 nla 59 12.33
231 nla 303 12.42
232 n/a 953 12.42
233 nla 464 12.42
234 nla 280 13.17
235 n/a 243 13.17
236 nla 516 13.25
237 nla 280 13.25
238 nla 301 13.17
239 nla 300 13.08
240 nla 266 13
241 nla 1380 12.5
242 nla 1063 12.17
243 n/a 293 12.08
244 n/a 95 13
245 nla 168 12.83
246 nla 619 12.5
247 nla 303 13.08
248 nla 471 13.25
249 n/a 514 13.25
250 n/a 294 13.08
251 nla 302 13.17
252 nla 294 13.17
253 nla 493 13
254 n/a 434 12.17
256 nla 297 12.83
257 nla 207 13.42
258 n/a 355 12.42
259 nla 263 12.17
260 nla 523 12.33
261 nla 212 13.17
262 nla 509 13.25
263 nla 291 13.08
264 n/a 318 13

%
Change

nochanae
no change
no change
no chanae
no change
nochanae
no change
no change
no change
no chanae
no change
no change
no chanae
no change
no change
no chanae
no change
no change
no change
no chanae
no change
no change
no change
nochanae
no change
no chanae
no change
nochanae
no change
no chanae
nochan.ae
no change
no change
no change
no change
no change
no change
nochan.ae
no change
no change
no change
no change
nochanae
nochanae
no change
no change
no chanae
no change
no change
nochanae
no change
no change
no chanae
no change
no change
nochanae
no change
no change
no chanae
no change
no change
no change
nochanae
no change
no change
no change
no change
no change
nochanae
no change
no change
nochanae
no change
no change
no change
no change
no chanae
no change
nochanae
no change
nochanae
nochanae
no change
no chanae
no change
no change
no chanae
no change
no change
nochanae
no change
nochanae
no chanae
no change
no change
no change
no chanae
no chanae
no change
no chanae

1. The change from the 'Existing Condition - No ProjectC" ~"odel to the 'Existing Condition - With Projects' model.
~
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Concentration Point Comparison

Original ADMS YS. URS Model Output
FCDMCADMP
Appendix A·II·i

1. The change from the 'Existing Condition - No Projects' model to the 'Existing Condition - With Projects' model.

Orialnal ADMS
Peak Flow Time to Peak

HEC-1
Station (cfs) (hours)

265 118 13.33
266 181 13.33
267 335 13.17
268 589 13.25
269 491 13
270 446 12.25
272 231 12.25
273 671 12.42
274 329 13.5
275 136 12.42
276 187 13
277 570 13.08
278 537 13.33
279 79 12.25
280 340 13.33
281 487 13.25
282 161 12.33
283 102 13.08
284 326 13.17
285 56 12.33
286 473 13.08
287 223 12.67
288 160 13.25
289 519 13.83
290 413 12.67
291 454 13.25
292 1004 12.5
293 679 12.67
294 274 12.17
295 419 12.25
296 565 13
297 240 13.17
298 591 13
299 289 13
300 353 12.83
301 535 12.17
302 242 12.17
303 910 12.67
304 1221 12.33
305 666 13
306 367 12.92
307 219 12.58
308 270 12.75
309 666 13.17
310 183 12.58
311 420 13.33
312 423 13.17
313 258 13.17
314 293 13
315 278 13.25
316 512 13.17
317 341 13.25
318 581 12.67
319 577 12.5
320 677 12.42
321 942 12.17
322 261 12.92
323 181 12.33
324 279 12.83
325 294 13.25
326 373 13
327 373 13
328 521 12.92
329 496 12.83
330 467 12.83
331 489 13.08
332 353 13.17
333 388 13.08
334 452 13
335 277 12.92
336 552 13.92
337 744 12.25
338 260 12.58
339 625 13.17
340 348 13
341 506 13.08
342 327 12.83
343 323 13.17
344 343 13.33
345 296 13
346 403 12.75
347 671 13.08
348 283 12.75
349 654 13
350 106 13.33
351 607 12.83
352 150 12.75
353 183 12.75
354 315 12.58
355 85 12.92
356 346 12.58
357 132 12.67
358 119 13.17
359 104 12.58
360 168 13
361 138 13.17
362 339 12.83
363 360 13.25
364 559 13
365 272 12.83

ExistinQ Condition - No Projects
URS -1/19/04

Peak Flow Time to Peak
HEC·1
Station (cfs) (hours)

265 98 13.08
266 923 12.42
267 1412 12.42
268 513 12.08
269 405 12.17
270 548 12.08
272 267 12.25
273 624 12.42
274 282 13.5
275 117 12.42
276 167 13
277 495 13.08
278 452 13.33
279 71 12.25
280 313 13.33
281 393 13
282 160 12.33
283 84 12.75
284 201 12.75
285 55 12.33
286 420 12.92
287 211 12.67
288 125 13.25
289 492 12.17
290 453 12.67
291 1555 12.17
292 903 12.5
293 586 12.67
294 237 12.25
295 428 12.25
296 339 12.58
297 231 13.17
298 654 12.75
299 324 12.75
300 348 12.83
301 504 12.17
302 225 12.17
303 626 12.67
304 1104 12.33
305 5~5 13
306 343 12.92
307 208 12.58
308 260 12.75
309 606 13.17
310 165 12.58
311 402 13.33
312 415 13.17
313 651 12.17
314 337 12.67
315 266 13.25
316 502 13.17
317 323 13.25
318 547 12.67
319 531 12.5
320 685 12.42
321 866 12.17
322 212 12.92
323 162 12.33
324 237 12.83
325 242 13.25
326 344 13
327 358 13
328 473 12.92
329 455 12.83
330 484 12.67
331 468 13.08
332 315 13.17
333 558 12.5
334 269 12.5
335 400 12.67
336 540 13.92
337 694 12.25
338 255 12.58
339 511 13.17
340 283 13
341 427 13.08
342 278 12.83
343 297 13.17
344 325 13.33
345 273 13
346 358 12.75
347 595 13.08
348 261 12.75
349 580 13
350 101 13.33
351 540 12.83
352 144 12.75
353 167 12.75
354 297 12.58
355 90 12.92
356 333 12.58
357 128 12.67
358 122 13.17
359 101 12.58
360 176 13
361 147 13.17
362 325 12.83
363 343 13.25
364 305 13.08
365 267 12.83

Existing Condition - With Projects
URS·211612004

'Propsed' Peak Flow Time to Peak
HEC·1 HEC·1
Station Station (cfs) (hours)

265 nla 98 13.08
266 nla 923 12.42
267 nla 1412 12.42
268 n/a 513 12.08
269 n/a 405 12.17
270 nla 548 12.08
272 nla 267 12.25
273 nla 624 12.42
274 nla 282 13.5
275 nla 117 12.42
276 n/a 167 13
277 nla 495 13.08
278 nla 452 13.33
279 n/a 71 12.25
280 n/a 313 13.33
281 n/a 393 13
282 n/a 160 12.33
283 n/a 84 12.75
284 nla 201 12.75
285 nla 55 12.33
286 n/a 420 12.92
287 nla 211 12.67
288 n/a 125 13.25
289 n/a 492 12.17
290 n/a 453 12.67
291 nla 1555 12.17
292 n/a 903 12.5
293 nla 586 12.67
294 n/a 237 12.25
295 nla 428 12.25
296 nla 339 12.58
297 n/a 231 13.17
298 nla 654 12.75
299 n/a 324 12.75
300 n/a 348 12.83
301 n/a 504 12.17
302 nla 225 12.17
303 nla 626 12.67
304 nla 1104 12.33
305 n/a 525 13
306 n/a 343 12.92
307 n/a 208 12.58
308 nla 260 12.75
309 nla 606 13.17
310 nla 165 12.58
311 n/a 402 13.33
312 n/a 415 13.17
313 nla 651 12.17
314 nla 337 12.67
315 n/a 266 13.25
316 nla 502 13.17
317 n/a 323 13.25
318 n/a 547 12.67
319 n/a 531 12.5
320 nla 685 12.42
321 n/a 866 12.17
322 nla 212 12.92
323 nla 162 12.33
324 n/a 237 12.83
325 n/a 242 13.25
326 nla 344 13
327 nla 358 13
328 n/a 473 12.92
329 n/a 455 12.83
330 n/a 484 12.67
331 n/a 468 13.08
332 nla 315 13.17
333 nla 558 12.5
334 nla 269 12.5
335 nla 400 12.67
336 nla 540 13.92
337 nla 694 12.25
338 nla 255 12.58
339 nla 511 13.17
340 nla 283 13
341 nla 427 13.08
342 nla 278 12.83
343 n/a 297 13.17
344 nla 325 13.33
345 nla 273 13
346 nla 358 12.75
347 nla 595 13.08
348 nla 261 12.75
349 nla 580 13
350 nla 101 13.33
351 nla 540 12.83
352 n/a 144 12.75
353 nla 167 12.75
354 nla 297 12.58
355 nla 90 12.92
356 n/a 333 12.58
357 n/a 128 12.67
358 nla 122 13.17
359 n/a 101 12.58
360 nla 176 13
361 nla 147 13.17
362 nla 325 12.83
363 nla 343 13.25
364 nla 305 13.08
365 nla 267 12.83

%
Change

nochanae
nochanqe
no change
no change
nochanae
nochanqe
no change
no change
no chanae
no change
no change
no change
no change
no change
no chanae
nochanqe
no change
nochanae
nochanqe
no change
no change
nochanae
no change
no change
nochanae
nochanqe
no change
nochanae
no change
no change
nochanae
nochanqe
no change
no chanae
no change
no change
no change
no change
no change
no change
no change
nochanae
nochanae
no change
no chanae
nochanqe
no change
no change
no change
nochanae
nochanqe
no change
no change
no change
no change
no change
no change
no change
nochanae
nochanae
nochanqe
no change
no change
no chanae
no change
no change
nochanae
no change
no change
nochanae
no change
no change
nochanae
nochanqe
no change
no change
nochanae
no change
nochanqe
no change
no change
no change
nochanae
no change
nochanae
nochanqe
nochanae
no change
no change
nochanae
nochanae
no change
nochanae
no change
no change
nochanae
no change
nochanqe
nochanae
nochanae
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Concentration Point Comparison

Original ADMS vs. URS Model Output
FCDMCADMP
Appendix A-II-i

Original ADMS
Peak Flow Time to Peak

HEC·1
Station (cfs) (hours)

366 289 13
367 240 12.08
368 367 13.58
369 133 12.25
370 61 12.33
371 487 13.67
372 796 13.75
373 386 12.75
374 459 13.5
375 262 13.42
376 344 13
377 120 12.42
378 349 13.42
379 220 13.58
380 188 12.83
381 184 12.92
382 539 13.17
383 154 12.92
384 262 12.83
385 298 13.17
386 222 13.25
387 205 13

100A 212 12.5
102A 525 12.58

113A 409 13.08
119A 356 13.17
121A 324 12.92

131A 354 13.08

141A 202 12.17
145A 327 13.08
156A 508 12.17
164A 365 13.08
173A 191 12.75
1738 88 12.83
175A 362 12.5
176A 378 13.25
177A 334 13.08
181A 249 13.17
192A 345 13.08

207A 469 12.42
209A 335 13.08
215A 497 12.42
221A 175 13.25
225A 441 12.42
228A 125 12.17
22A 764 12.25
230A 292 12.17
242A 161 12.08

243A 253 12.42
2438 64 12.67
244A 486 12.17

250A 308 13.17
253A 291 12.33
254A 443 12.08

258A 150 12.25
265A 627 13.08

271A 95 13.33
271C 263 12.17
279A 89 12.33
2798 46 12.25
279C 78 12.25
2790 33 12.17
280A 53 12.75
285A 82 12.33
2858 83 12.33
287A 331 12.83
2878 127 12.5
287C 270 12.67
2870 239 12.67
287E 194 12.58
288A 607 13.33
2888 179 13.42
289A 326 13.17

293A 76 12.5
294A 368 12.25
295A 114 12.08

297A 206 12.92
303A 531 12.25
311A 241 12.92
325A 404 13.08

Existina Condition· No Projects
URS ·1119/04

Peak Flow Time to Peak
HEC·1
Station (cfs) (hours)

366 249 13
367 245 12.08
368 367 13.58
369 171 12.25
370 60 12.33
371 533 13.67
372 884 13.75
373 398 12.75
374 493 13.5
375 274 13.42
376 357 13
377 120 12.42
378 415 13.42
379 214 13.58
380 199 12.83
381 191 12.92
382 552 13.17
383 161 12.92
384 271 12.83
385 314 13.17
386 241 13.25
387 221 13

2711 226 12
2712 705 12.17
100A 173 12.5
102A 462 12.5
111A 870 12.25
113A 772 12.25
119A 296 13.17
121A 366 12.92
122A 587 12.25
1228 734 12.25
131A 316 13.08
138A 717 12.17
141A 214 12.17
145A 287 13.08
156A 501 12.17
164A 309 13.08
173A 161 12.75
1738 110 12.83
175A 417 12.5
176A 327 13.25
177A 293 13.08
181A 227 13.17
192A 327 12.83
194A 210 12.75
1948 206 12.75
194C 707 13.42
207A 497 12.42
209A 276 13.08
215A 453 12.42
221A 172 13.25
225A 409 12.42
228A 129 12.08
22A 733 12.25
230A 287 12.17
242A 204 12
2428 607 12.17
243A 353 12.08
2438 120 12.25
244A 220 12.08
2448 46 12.58
245A 132 12.17
250A 296 13.17
253A 253 12.33
254A 340 12.08
2548 246 12.08
255A 916 12.25
258A 140 12.25
265A 506 12.83
2698 410 12.17
271A 260 12.58
271C 278 12.17
279A 185 12
2798 81 12
279C 136 12
2790 30 12.17
280A 50 12.75
285A 80 12.33
2858 81 12.33
287A 246 12.58
2878 155 12.17
287C 315 12.25
2870 234 12.67
287E 365 12.17
288A 63 12.5
2888 864 12.58
289A 326 12.17
2898 569 12.08
289C 383 12.17
2890 388 12.17
293A 73 12.5
294A 338 12.25
295A 106 12.08
296A 394 12.42
297A 198 12.92
303A 486 12.25
311A 248 12.92
325A 337 13.08
335A 107 12.25

Existing Condition - With Projects
URS - 211612004

'Propsed' Peak Flow Time to Peak
HEC·1 HEC·1
Station Station (cfs) (hours)

366 nla 249 13
367 nla 245 12.08
368 nla 367 13.58
369 nla 171 12.25
370 n/a 60 12.33
371 nla 533 13.67
372 nla 884 13.75
373 nla 398 12.75
374 n/a 493 13.5
375 n/a 274 13.42
376 nla 357 13
377 nla 120 12.42
378 nla 415 13.42
379 nla 214 13.58
380 nla 199 12.83
381 nla 191 12.92
382 n/a 552 13.17
383 n/a 161 12.92
384 nla 271 12.83
385 nla 314 13.17
386 nla 241 13.25
387 nla 221 13

2711 nla 226 12
2712 n/a 705 12.17
100A nla 173 12.5
102A nla 462 12.5
111A nla 870 12.25
113A nla 772 12.25
119A n/a 296 13.17
121A nla 366 12.92
122A nla 587 12.25
1228 nla 734 12.25
131A n/a 316 13.08
138A n/a 717 12.17
141A nla 214 12.17
145A nla 287 13.08
156A nla 501 12.17
164A nla 309 13.08
173A nla 161 12.75
1738 nla 110 12.83
175A nla 417 12.5
176A n/a 327 13.25
177A n/a 293 13.08
181A nla 227 13.17
192A nla 327 12.83
194A n/a 210 12.75
1948 n/a 206 12.75
194C nla 707 13.42
207A nla 497 12.42
209A nla 276 13.08
215A n/a 453 12.42
221A nla 172 13.25
225A n/a 409 12.42
228A n/a 129 12.08
22A n/a 733 12.25

230A n/a 287 12.17
242A !!242A 204 12
2428 nla 607 12.17
243A n/a 353 12.08
2438 n/a 120 12.25
244A n/a 220 12.08
2448 nla 46 12.58
245A n/a 132 12.17
250A nla 296 13.17
253A n/a 253 12.33
254A n/a 340 12.08
2548 nla 246 12.08
255A nla 916 12.25
258A n/a 140 12.25
265A nla 506 12.83
2698 nla 410 12.17
271A nla 260 12.58
271C n/a 278 12.17
279A n/a 185 12
2798 nla 81 12
279C nla 136 12
2790 nla 30 12.17
280A nla 50 12.75
285A n/a 80 12.33
2858 nla 81 12.33
287A n/a 246 12.58
2878 nla 155 12.17
287C n/a 315 12.25
2870 nla 234 12.67
287E n/a 365 12.17
288A n/a 63 12.5
2888 n/a 864 12.58
289A nla 326 12.17
2898 nla 569 12.08
289C nla 383 12.17
2890 nla 388 12.17
293A n/a 73 12.5
294A nla 338 12.25
295A nla 106 12.08
296A nla 394 12.42
297A nla 198 12.92
303A nla 486 12.25
311A nla 248 12.92
325A n/a 337 13.08
335A n/a 107 12.25

%
Change

no chanae
no change
nochanae
no change
no change
no change
no change
nochanae
no change
no change
nochanae
no change
no change
nochanae
no change
no chanae
no chanae
no change
no change
no chanae
no chanae
no change
no chanae
nochanae
no change
no chanae
no change
nochanae
nochanae
no change
no change
nochanae
no change
no change
no change
no chanae
no change
no change
no change
nochanae
no chan.ae
nochanae
no change
no change
nochanae
no change
no change
nochanae
no change
nochanae
no change
no change
no change
no chanae
no chanae
no change
no change
no change
no chanae
no change
no change
nochanae
no change
no change
nochanae
no change
no change
nochanae
no change
no change
no change
no change
no chanae
no change
no change
no change
no chanae
no change
no chanae
no chanGe
no change
nochanae
no change
no change
nochanae
no change
no change
no chanae
no change
no chanae
no change
nochanae
no change
no change
no change
no change
no change
no change
no change
no change

1. The change from the 'Existing Condition· No Projects' ,.- ?del to the 'Existing Condition' With Projects' model.
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Concentration Point Comparison

Original ADMS vs. URS Model Output
FCDMCADMP
Appendix A-II-i

_.-

Oriainal ADMS
Peak Flow Time to Peak

HEC-1
Station (cfs) (hours)

336A 149 14
338A 736 12.42
342A 240 13.17
346A 110 13
3468 159 13.25
346C 135 12.5
348A 229 12.58
3488 355 13.33
352A 89 13.08
355A 46 12.5
364A 99 12.25

377A 188 13
3778 58 13.58
381A 115 12.58
3818 67 12.75
383A 122 13

3A 296 12.33
41-1 208 12.17
41-2 143 12.17
41A 91 12.08

41A1 48 12
41A2 60 12
41A3 69 12
43-1 76 12.08
43-2 19 12
43-3 107 12
43-4 64 12
43-5 43 12
43-6 45 12
43-7 45 12
43-8 23 12
45-1 143 12.08
46-1 184 12.25
CP10 5141 12.75

CPl12 790 13.33
CP113A 560 13.08
CPl14 376 13.08
CPl15 2705 13.17
CPl17 1172 13.75

CPl19A 533 13.25
CP12 4125 12.83

CP120 1056 13.33
CP121 708 13

CP121A 465 12.92

CP124 665 13.33
CP125 1318 14.08
CP126 856 13.33
CP128 537 13.25
CP13 1743 12.58
CP130 1703 13.42
CP131 1909 13.5

CP131A 1102 13.58
CP132 460 13.58
CP133 725 14.33
CP134 2847 14
CP135 970 14.08
CP136 931 14.92
CP137 1306 14.5
CP138 1326 15

CP139 569 13.33
CP141A 540 12.33
CP142 692 12.5
CP143 992 13
CP144 1398 13.67
CP145 2946 14

CP145A 1467 13.25
CP146 1441 14.08
CP147 2010 14.42
CP148 323 13
CP149 533 13.58
CP15 1920 12.5

CP150 196 12.75
CP151 638 13.75
CP152 320 13.25
CP153 423 16.17
CP154 1017 16
CP155 243 12.75
CP156 598 13
CP157 1733 15
CP158 557 14.17
CP160 955 12.42
CP161 1032 12.58
CP163 1575 13
CP164 2141 13.25

CP164A 1865 13.17
CP165 3187 15.08
CP166 1975 15.58
CP167 1870 15.92
CP168 515 13.5
CP169 491 13.83
CP17 3428 12.75

CP172 1729 15.08
CP173 1706 15.42

Existing Condition - No Projects
URS -1119/04

Peak Flow Time to Peak
HEC·1
Station (cfs) (hours)

33M 78 13.5
33M 766 12.42
342A 224 13.17
34M 102 13
3468 146 13.25
346C 131 12.5
34M 215 12.58
3488 391 13.33
352A 84 13.08
355A 47 12.5
364A 92 12.67
3648 146 13.08
377A 184 13
3778 55 13.58
381A 123 12.58
3818 69 12.75
383A 134 13
3A 313 12.33

41-1 223 12.17
41-2 150 12.17
41A 92 12

41Al 47 12
41A2 64 12
41A3 61 12
43-1 73 12.08
43-2 19 12
43-3 106 12
43-4 64 12
43-5 44 12
43-6 44 12
43-7 46 12
43-8 23 12
45-1 137 12.08
46-1 151 12.25

CP10 6522 12.75
CP102A 597 12.42
CP106 409 12.83

CP111A 271 12.42
CPl12 393 12.67

CPl13A 766 12.25
CPl14 860 13.5
CPl15 513 13.58
CPl17 454 13.08

CP119A 439 13.25
CP12 4459 12.83
CP120 857 13.33
CP121 692 12.92

CP121A 402 12.92
CP122A 911 14
CP1228 719 12.25
CP124 618 13.33
CP125 924 12.5
CP126 776 12.83
CP128 481 12.92
CP13 2062 12.58
CP130 1457 13.42
CP131 1727 13.5

CP131A 979 13.58
CP132 415 13.58
CP133 1005 14.42
CP134 558 13.25
CP135 389 12.83
CP136 527 13.17
CP137 867 13.5
CP138 314 14.08

CP138A 453 16.08
CP139 870 13

CP141A 571 12.33
CP142 690 12.5
CP143 921 12.92
CP144 1199 13.08
CP145 2498 14

CP145A 1318 13.25
CP146 727 13.5
CP147 372 15.33
CP148 291 13

, CP149 400 13.67
CP15 2485 12.5

CP150 183 12.75
CP151 531 13.42
CP152 266 13
CP153 234 15.83
CP154 366 16
CP155 237 12.75
CP156 965 13
CP157 1487 12.92
CP158 534 12.58
CP160 996 12.42
CP161 1087 12.58
CP163 1565 13
CP164 1944 13.25

CP164A 1765 13.17
CP165 1945 15.17
CP166 506 13.42
CP167 924 13.75
CP168 424 13.58
CP169 463 13.83
CP17 4474 12.67

CP172 1573 12.92
CP173 1578 13.33

Existing Condition - With Proiects
URS - 211612004

'Propsed' Peak Flow Time to Peak
HEC-1 HEC·1
Station Station (cfs) (hours)

336A nla 78 13.5
338A nla 766 12.42
342A nla 224 13.17
346A n/a 102 13
3468 nla 146 13.25
346C nla 131 12.5
348A nla 215 12.58
3488 nla 391 13.33
352A n/a 84 13.08
355A nla 47 12.5
364A nla 92 12.67
3648 n/a 146 13.08
377A n/a 184 13
3778 nla 55 13.58
381A nla 123 12.58
3818 nla 69 12.75
383A nla 134 13
3A 18Cl 313 12.33

41-1 nla 223 12.17
41-2 n/a 150 12.17
41A n/a 92 12

41Al n/a 47 12
41A2 nla 64 12
41A3 n/a 61 12
43-1 nla 73 12.08
43-2 nla 19 12
43-3 n/a 106 12
43-4 nla 64 12
43-5 nla 44 12
43-6 n/a 44 12
43-7 nla 46 12
43-8 n/a 23 12
45-1 nla 137 12.08
46-1 n/a 151 12.25
CP10 18C3 6322 12.83

CP102A nla 597 12.42
CP106 n/a 409 12.83

CP111A nla 271 12.42
CPl12 n/a 393 12.67

CP113A ILPO 772 12.25
CPl14 nla 586 13.42
CP115 n/a 381 13.58
CPl17 nla 454 13.08

CPl19A nla 439 13.25
CP12 18C4 6593 12.92

CP120 n/a 857 13.33
CP121 n/a 353 12.92

CP121A ILP 854 12.92
CP122A IRMl 709 12.5
CP1228 n/a 719 12.25
CP124 nla 618 13.33
CP125 n/a 924 12.5
CP126 nla 762 12.83
CP128 nla 481 12.92
CP13 n/a 2062 12.58
CP130 nla 1457 13.42
CP131 n/a 514 13.25

CP131A nla 979 13.58
CP132 nla 288 13
CP133 !RM2 957 12.92
CP134 n/a 313 13.08
CP135 n/a 388 12.83
CP136 nla 523 13.17
CP137 n/a 929 13.5
CP138 !RRl 425 13.5

CP138A n/a 115 12.5
CP139 ILEl 683 12.42

CP141A n/a 571 12.33
CP142 nla 690 12.5
CP143 nla 921 12.92
CP144 nla 1199 13.08
CP145 nla 454 13.92

CP145A nla 1318 13.25
CP146 lRM3 1366 13.25
CP147 n/a 312 13
CP148 nla 291 13
CP149 n/a 399 13.67
CP15 n/a 2485 12.5

CP150 nla 183 12.75
CP151 n/a 565 13.42
CP152 lRR3 785 13.5
CP153 !RR2 492 13.42
CP154 LLE1 173 12.58
CP155 nla 237 12.75
CP156 ILE2 808 13
CP157 !LE3 1386 12.92
CP158 n/a 534 12.58
CP160 n/a 996 12.42
CP161 n/a 1087 12.58
CP163 nla 1565 13
CP164 nla 304 13.08

CP164A nla 1765 13.17
CP165 IRM4 1640 13.67
CP166 nla 506 13.42
CP167 n/a 924 13.75
CP168 IRR4 936 13.58
CP169 nla 370 13.83
CP17 n/a 4474 12.67
CP172 !LE4 1356 13.08
CP173 lLE5 865 13.92

%
Change

no change
nochanae
no change
no change
nochan.Qe
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no chanae
no change
no change
no change
no change
no change
no change
no change
no change
no change
no change
no chanae
no change
no change
no change
no change
no change
no chance

-3.1%
no chance
no change
no chanae
no change

0.8%
-31.9%
-25.7%

no change
nochan.Qe

47.9%
no change

-49.0%
112.4%
-22.2%

no change
no change
no chance

-1.8%
no change
no chanae
no change

-70.2%
no chanae

-30.6%
-4.8%

-43.9%
-0.3%
-0.8%
7.2%

35.4%
-74.6%
-21.5%

no change
no change
no change
no change

-81.8%
no change

87.9%
-16.1%

no change
-0.3%

no change
no chance

6.4%
195.1%
110.3%
"52.7%

nochanae
-16.3%
-6.8%

no change
no change
no change
no change

-84.4%
no change

-15.7%
no change
no change

120.8%
-20.1%

no change
-13.8%
-45.2%

1. The change from the 'Existing Condition - No Projects' model to the 'Existing Condition - With Projects' model.
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Concentration Point Comparison

Original ADMS VS. URS Model Output
FCDMCADMP
Appendix A·II·i

Original ADMS
Peak Flow Time to Peak

HEC·1
Station (cfs) (hours)

CP173A 421 13.58
CP173B 496 14.58
CP175A 687 12.42
CP176 792 12.5

CP176A 378 13.25
CP177 902 13.75

CP177A 581 13.17
CP178 993 13.42
CP179 3923 14.17
CP180 1797 14.33
CP181 292 14.75

CP181A 1200 16.25
CP182 903 16.58
CP183 1078 16.42
CP184 1574 17.5
CP185 552 13.67
CP187 173 13.67
CP188 1457 12.83
CP189 940 12.58
CP19 1353 12.33

CP190 1336 13.08
CP191 2358 13.25
CP192 1241 13.75

CP192A 1140 13.5
CP193 2347 14.5

CP195 2559 15.5
CP196 945 17.42
CP197 611 18.42
CP198 1418 19.17
CP2 2284 12.75

CP200 231 12.67
CP202 565 13.42
CP203 598 18.92
CP204 1721 19.25
CP205 1721 19.33
CP206 1722 19.33

CP207A 1450 13
CP208 2175 13.33
CP209 1285 14.08

CP209A 1706 13.58
CP21 1933 12.42

CP210 304 13.08

CP212 1350 15.58
CP214 1392 13.08
CP215 1484 12.42
CP217 372 13.08
CP218 669 13.25
CP219 1270 14.58
CP220 1241 14.58
CP221 1018 15.17

CP221 A 1377 16.17
CP222 1380 16.5
CP223 2480 16.33
CP224 2410 16.58
CP225 959 12.42
CP229 863 12.33
CP22A 1108 12.33
CP23 288 12.08

CP230 672 12.42
CP230A 530 12.25
CP231 279 12.5
CP233 1685 12.58
CP234 2084 12.83
CP235 1467 13.42
CP236 1222 13.58
CP237 993 13.83
CP238 1226 15.25
CP239 2367 16.17
CP240 634 16.5
CP241 4216 17.08
CP242 1051 12.58

CP243 1462 12.67
CP243A 1263 12.67
CP243B 1112 12.67
CP244 1195 12.5

CP244A 485 12.17

CP245 1861 13.17

CP246 1239 12.58
CP248 2174 13.67
CP249 694 14
CP25 1414 12.42

CP250 909 14.42
CP250A 1254 14.58
CP251 2394 16.5
CP252 439 16.83
CP253 4103 17.67

CP256 325 13
CP259 243 12.25
CP260 1336 12.75
CP261 264 13.17
CP262 2219 13.83

Existing Condition - No Proiects
URS - 1119/04

Peak Flow Time to Peak
HEC-1
Station (cfs) (hours)

CP173A 387 13.67
CP173B 257 13.17
CP175A 721 12.42
CP176 708 12.5

CP176A 322 13.25
CP177 738 13.75

CP177A 493 13.17
CP178 810 13.42
CP179 1834 14
CP180 1185 16.5
CP181 240 12.92

CP181A 736 13.83
CP182 582 14.17
CP183 638 14.17
CP184 1085 15.25
CP185 486 13.67
CP187 166 13.67
CP188 2517 12.83
CP189 954 12.58
CP19 1799 12.33
CP190 1224 13.08
CP191 2050 13.25
CP192 747 13.83

CP192A 704 13.58
CP193 926 14.42

CP194A 192 12.75
CP194B 921 14.75
CP194C 748 13.42
CP195 1360 18
CP196 1483 18.08
CP197 435 16.17
CP198 1111 16.75
CP2 2657 12.75

CP200 216 12.67
CP202 1480 18.25
CP203 431 16.58
CP204 2295 17.5
CP205 2294 17.58
CP206 153 12.17

CP207A 2469 13
CP208 1969 13.58
CP209 800 14.17

CP209A 1479 13.67
CP21 2606 12.42
CP210 277 13.08
CP211 287 13.08
CP212 289 13.75
CP214 2423 13.08
CP215 376 13.58
CP217 1415 13.42
CP218 468 13.25
CP219 1083 14.75
CP220 898 14.67
CP221 579 15.42

CP221A 451 14.67
CP222 499 15.08
CP223 1534 12.42
CP224 1856 12.5
CP225 832 12.42
CP229 771 12.33
CP22A 1285 12.33
CP23 909 12.92

CP230 637 12.33
CP230A 508 12.25
CP231 305 12.5
CP233 722 12.5
CP234 1565 13.17
CP235 1956 13.75
CP236 1176 14
CP237 856 14.08
CP238 1053 15.33
CP239 1863 15.92
CP240 544 13
CP241 2376 12.92
CP242 1054 12.17

CP242B 678 12.17
CP243 650 12.42

CP243A 1160 12.25
CP243B 768 12.25
CP244 746 12.58

CP244A 215 12.08
CP244B 1160 12.33
CP245 1132 12.33

CP245A 617 12.58
CP246 1150 12.58
CP248 1848 14
CP249 553 14.25
CP25 1670 12.42

CP250 693 14.67
CP250A 535 14.92
CP251 1503 16.5
CP252 1538 16.83
CP253 2640 13.33

CP254B 244 12.08
CP255A 1107 12.17
CP256 296 12.83
CP259 262 12.17
CP260 1237 12.75
CP261 212 13.17
CP262 1786 14.17

Exist/no Condition - With Projects
URS - 2116/2004

'Propsed' Peak Flow Time to Peak
HEC-1 HEC·1
Station Station (cfs) (hours)

CP173A nla 387 13.67
CP173B nla 257 13.17
CP175A nla 721 12.42
CP176 nla 708 12.5

CP176A nla 322 13.25
CP177 n/a 286 13.08

CP177A nla 493 13.17
CP178 nla 486 13.17
CP179 IRM5 2179 13.67
CP180 nla 477 13.33
CP181 nla 239 12.92

CP181A n/a 736 13.83
CP182 nla 172 12.75
CP183 !RR6 1733 14.25
CP184 nla 525 13.83
CP185 n/a 486 13.67
CP187 nla 166 13.67
CP188 nla 244 12.25
CP189 n/a 954 12.58
CP19 nla 1799 12.33

CP190 INR2 1309 13
CP191 lNR3 2246 13.25
CP192 INR5 262 13.08

CP192A ILP5 2624 13.42
CP193 !RM6 826 13

CP194A n/a 188 12.75
CP194B !l194B 1120 12.92
CP194C n/a 812 13.42
CP195 !IC195 1722 14.75
CP196 l!C196 1784 14.67
CP197 nla 421 13.5
CP198 nla 684 15.25
CP2 n/a 2657 12.75

CP200 nla 216 12.67
CP202 llC202 1816 14.83
CP203 nla 378 14
CP204 nla 2375 15.25
CP205 llC205 2375 15.33
CP206 nla 153 12.17

CP207A n/a 671 12.42
CP208 nla 678 13.25
CP209 nla 294 13.08

CP209A 1D209A 1539 14.5
CP21 nla 2606 12.42
CP210 n/a 276 13.08
CP211 n/a 287 13.08
CP212 nla 289 13.75
CP214 n/a 738 12.42
CP215 n/a 374 12.5
CP217 nla 506 13.25
CP218 n/a 485 13.25
CP219 ILP7 1710 14.83
CP220 nla 273 13.08
CP221 n/a 414 13.75

CP221A nla 451 14.67
CP222 n/a 499 15.08
CP223 n/a 1534 12.42
CP224 !BD1N 2103 12.5
CP225 n/a 832 12.42
CP229 nla 771 12.33
CP22A nla 1285 12.33
CP23 nla 909 12.92

CP230 nla 637 12.33
CP230A n/a 508 12.25
CP231 nla 305 12.5
CP233 n/a 713 12.5
CP234 nla 1303 12.75
CP235 nla 1139 13.42
CP236 n/a 897 13.67
CP237 ILP8 2097 14.92
CP238 10238 158 21.75
CP239 lCM2 372 14.83
CP240 !CM3 485 13.08
CP241 IBD2N 3244 12.5
CP242 IIC242 1054 12.17

CP242B 112426 678 12.17
CP243 !lC243 650 12.42

CP243A 11243A 1160 12.25
CP2436 n/a 768 12.25
CP244 n/a 746 12.58

CP244A nla 215 12.08
CP244B II244B 1160 12.33
CP245 !lC245 1132 12.33

CP245A 11245A 617 12.58
CP246 nla 613 12.5
CP248 nla 1365 13.58
CP249 nla 512 13.58
CP25 nla 1670 12.42
CP250 ILP9 557 13.67

CP250A 11250A 268 13.17
CP251 I!C251 482 13.25
CP252 !!C252 621 13.58
CP253 lBD3N 3410 12.75

CP254B nla 244 12.08
CP255A nla 1107 12.17
CP256 nla 296 12.83
CP259 n/a 262 12.17
CP260 nla 787 12.42
CP261 n/a 212 13.17
CP262 n/a 1466 13.83

%
Change

no change
no change
no chanoe
no change
no change

-61.2%
no change

-40.0%
18.8%
-59.7%
-0.4%

no chanoe
-70.4%
171.6%
-51.6%

no change
no chanoe

-90.3%
no change
no change

6.9%
9.6%

-64.9%
272.7%
-10.8%
-2.1%
21.6%
8.6%

26.6%
20.3%
-3.2%
-38.4%

no change
no change

22.7%
-12.3%
3.5%
3.5%

no change
-72.8%
-65.6%
-63.3%
4.1%

no change
-0.4%

no change
no change

-69.5%
-0.5%
-64.2%
3.6%
63.4%
-69.6%
-28.5%

no change
no chanoe
no change

13.3%
no change
no change
no change
no change
no change
no change
no change

-1.2%
-16.7%
-41.8%
-23.7%
145.0%
-85.0%
-80.0%
-10.8%
36.5%

no chanoe
no change
no change
nochanQe
no change
no chanoe
no change
no change
no change
no change

-46.7%
-26.1%
-7.4%

no change
-19.6%
-49.9%
-67.9%
-59.6%
29.2%

no change
nochanoe
no change
no change

-36.4%
no change

-17.9%

1. The change from the 'Existing Condition - No Projects' model to the 'Existing Condition - With Projects' model.
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Concentration Point Comparison

Original ADMS VS. URS Model Output
FCDMCADMP
Appendix A-II-i

- -- -- - -
Original ADMS
Peak Flow Time to Peak

HEC-1
Station (cfs) (hours)

CP263 1071 14.08
CP264 412 14.33

CP265A 604 13.08
CP267 2106 16.92
CP268 4676 17.92
CP269 491 13
CP27 3011 12.5

CP271A 284 13.42
CP271C 263 12.17
CP272 304 12.25
CP273 1407 12.83
CP274 687 13.17
CP275 135 12.42
CP276 186 13
CP277 606 13.17
CP278 1660 15.42
CP279 1632 15.58

CP279A 88 12.42
CP279B 45 12.25
CP279C 76 12.25
CP279D 32 12.17
CP280 826 16.17

CP280A 585 17.58
CP281 742 13.92
CP282 669 14.17
CP284 1266 17.58
CP285 1007 18

CP285A 1259 17.83
CP285B 229 17.58
CP286 4638 18.5
CP287 5293 18.58

CP287A 618 13.83
CP287B 212 14.25
CP287C 649 16.83
CP287D 382 19.58

CP289 660 16.17

CP291 453 13.25
CP292 1704 13.25
CP293 1408 13.5

CP293A 1367 14.08
CP294 264 12.17

CP294A 730 15.92
CP295 722 16.08
CP296 674 18.83

CP297 230 13.17
CP297A 519 18.33
CP298 4491 19.83

CP3 2245 12.92
CP3 1755 12.92

CP30 879 12.5
CP302 241 12.17
CP303 911 12.67

CP303A 516 12.25
CP304 1646 12.42
CP306 974 13
CP308 1063 13.25
CP309 1190 15.25
CP31 1258 12.58

CP311 721 13
CP311A 270 12.92
CP312 645 20
CP313 247 13.17
CP315 510 19.92
CP316 4483 20.08
CP317 341 13.25
CP318 580 12.67
CP319 578 12.5
CP320 675 12.42
CP321 1309 12.25
CP322 1104 13
CP323 1600 12.58
CP324 1180 13.25
CP325 880 13.33
CP326 533 13.08
CP327 1232 13.5
CP328 1086 16.5
CP329 663 12.83
CP33 1003 12.25

CP330 1446 13.08
CP331 632 21.25
CP332 388 13.75
CP333 388 13.08
CP334 4960 20.33
CP335 4949 20.58

CP336 4943 20.75
CP337 1120 12.83

CP337B 58 13.58
CP338 852 12.67

CP338A 734 12.42
CP339 1396 13.33

Existing Condition - No Projects
URS·1/19/04

Peak Flow Time to Peak
HEC-1
Station (cfs) (hours)

CP263 840 14.33
CP264 332 13.08
CP265 507 13.75

CP265A 587 14
CP267 2557 13.75
CP268 914 12.17
CP269 592 12.17
CP27 3741 12.5

CP2711 338 12.08
CP2712 1359 12.25
CP271A 260 12.58
CP271C 274 12.17
CP272 318 12.25
CP273 1275 12.92
CP274 541 13.17
CP275 113 12.42
CP276 162 13
CP277 471 13.08
CP278 1348 15.75
CP279 1313 16

CP279A 34 12.58
CP279B 74 12
CP279C 126 12
CP279D 27 12.17
CP280 646 16.5

CP280A 458 17.92
CP281 631 13.75
CP282 571 14
CP284 199 12.75
CP285 49 12.33

CP285A 71 12.33
CP285B 79 12.33
CP286 2552 14.33
CP287 2521 14.5

CP287A 245 12.58
CP287B 687 12.33
CP287C 1414 13.92
CP287D 460 15
CP288B 1207 12.58
CP289 1239 13.58

CP289B 1762 12.58
CP289C 1636 12.33
CP289D 1376 13
CP291 116 12.67
CP292 1508 13.33
CP293 1130 13.58

CP293A 1101 14.17
CP294 223 12.25

CP294A 631 16.25
CP295 625 16.42
CP296 454 18.33

CP296A 533 16
CP297 208 13.17

CP297A 214 12.92
CP298 2260 14.92

CP3 2655 12.92
CP3 2655 12.92
CP30 923 12.5

CP302 221 12.17
CP303 621 12.67

CP303A 479 12.25
CP304 1474 12.42
CP306 807 13
CP308 888 13.25
CP309 932 15.5
CP31 1368 12.58

CP311 611 16.83
CP311A 267 12.92
CP312 817 19.75
CP313 5 12.92
CP315 249 13.25
CP316 2252 15.33
CP317 322 13.25
CP318 547 12.67
CP319 531 12.5
CP320 676 12.42
CP321 1084 12.25
CP322 660 13.17
CP323 1417 12.58
CP324 921 13.33
CP325 689 13.33
CP326 489 13.08
CP327 1024 13.5
CP328 815 16.83
CP329 600 12.83
CP33 1259 12.25
CP330 1108 13.17
CP331 809 21
CP332 281 13.17
CP333 555 12.5
CP334 2398 15.58
CP335 2340 15.92

CP335A 2334 16
BLRD3 2484 16
CP336 704 13.92
CP337 1020 12.83

CP337B 55 13.58
CP338 869 12.67

CP338A 755 12.42
CP339 846 13.5

Existing Condition - With Projects
URS·2116/2004

'Propsed' Peak Flow Time to Peak
HEC-1 HEC·1
Station Station (cfs) (hours)

CP263 n/a 710 14.08
CP264 n/a 332 13.08
CP265 ILP10 624 13.75

CP265A n/a 458 12.83
CP267 IBD4N 3248 12.92
CP268 n/a 914 12.17
CP269 n/a 592 12.17
CP27 n/a 3741 12.5

CP2711 n/a 338 12.08
CP2712 112712 1359 12.25
CP271 A n/a 260 12.58
CP271C n/a 274 12.17
CP272 n/a 318 12.25
CP273 110W1 970 12.67
CP274 110W2 1010 12.75
CP275 110W3 1046 12.75
CP276 110W4 1175 12.92
CP277 110W5 1588 13.08
CP278 ILP11 988 13.33
CP279 ILP12 1127 15.83

CP279A 20294A 0 0
CP279B 110W8 743 14
CP279C 20294 0 0
CP279D 110W6 1590 13.08
CP280 n/a 307 13.33

CP280A n/a 190 15
CP281 n/a 630 13.75
CP282 n/a 569 14
CP284 n/a 199 12.75
CP285 110C3 170 12.42

CP285A 110C2 131 12.33
CP285B 0/297 0 0
CP286 lBD1S 3556 13
CP287 IBD2S 2321 13.42

CP287A n/a 606 13.67
CP287B n/a 687 12.33
CP287C n/a 1414 13.92
CP287D n/a 460 15
CP288B n/a 1207 12.58
CP289 n/a 1239 13.58

CP289B n/a 1762 12.58
CP289C n/a 1636 12.33
CP289D n/a 1376 13
CP291 n/a 116 12.67
CP292 n/a 891 12.5
CP293 n/a 903 12.67

CP293A n/a 742 13.42
CP294 n/a 213 12.25

CP294A n/a 297 12.25
CP295 ILP13 697 18.33
CP296 n/a 296 12.58

CP296A n/a 474 14.75
CP297 n/a 208 13.17

CP297A n/a 178 12.92
CP298 IBD3S 2494 13.42

CP3 n/a 0 0
CP3 n/a 0 0

CP30 IJR3 933 12.5
CP302 n/a 221 12.17
CP303 n/a 621 12.67

CP303A n/a 479 12.25
CP304 ITC1 1417 12.42
CP306 n/a 646 12.83
CP308 n/a 727 13.17
CP309 n/a 560 13.17
CP31 IJR4 1324 12.58

CP311 ILP14 695 18.33
CP311A n/a 267 12.92
CP312 n/a 418 16.25
CP313 n/a 5 12.92
CP315 n/a 249 13.25
CP316 IBD4S 2691 13.67
CP317 n/a 322 13.25
CP318 n/a 547 12.67
CP319 n/a 531 12.5
CP320 n/a 676 12.42
CP321 n/a 1084 12.25
CP322 n/a 653 13.08
CP323 ITC2 1553 12.42 '
CP324 ITC3 1491 12.58
CP325 n/a 689 13.33
CP326 n/a 489 13.08
CP327 n/a 866 13.42
CP328 n/a 461 14.42
CP329 n/a 600 12.83
CP33 n/a 1259 12.25

CP330 ILP15 676 12.83
CP331 n/a 426 13.08
CP332 n/a 281 13.17
CP333 n/a 555 12.5
CP334 IBD5S 2652 13.75
CP335 IBD6S 2633 13.83

CP335A n/a 2618 13.92
BLRD1 BLRD2 3111 14.08
CP336 n/a 704 13.92
CP337 n/a 1020 12.83

CP337B n/a 55 13.58
CP338 n/a 869 12.67

CP338A n/a 755 12.42
CP339 n/a 838 13.5

%
'Change
-15.5%

nochanae
23.1%
-22.0%
27.0%

no change
no change
nochanae
no change
no change
no change
no change
no change

-23.9%
86.7%

825.7%
625.3%
237.2%
-26.7%
-14.2%

-100.0%
904.1%
-100.0%
5788.9%
-52.5%
-58.5%
-0.2%
-0.4%

no change
246.9%
84.5%

-100.0%
39.3%
-7.9%

147.3%
no change
nochanae
no change
nochanae
no change
no change
no change
no change
no change

-40.9%
-20.1%
-32.6%
-4.5%

-52.9%
11.5%

-34.8%
-11.1%

no change
-16.8%
10.4%

-100.0%
no change

1.1%
no change
no change
nochanae

-3.9%
-20.0%
-18.1%
-39.9%
-3.2%
13.7%

no change
-48.8%

no change
nochanae

19.5%
nochanae
no change
no change
no change
no change

-1.1%
9.6%

61.9%
no change
no change

-15.4%
-43.4%

no chance
no change

-39.0%
-47.3%

no change
no change

10.6%
12.5%
12.2%

no change
no change
no change
no change
nochanae

-0.9%

1. The change from the 'Existing Condition - No Projects' model to the 'Existing Condition - With Projects' model.
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Concentration Point Comparison

Original ADMS vs. URS Model Output
FCDMCADMP
Appendix A·II·i

Original ADMS
Peak Flow lime to Peak

HEC·1
Station (cts) (hours)

CP340 1090 13.67
CP341 518 13.92
CP342 858 13.75

CP342A 625 13.58
CP343 1821 13.83
CP344 974 17.33
CP345 756 13.17

CP346A 1404 13.5
CP346B 1268 14.25
CP346C 1244 14.08
CP347 635 13.08

CP348A 379 13.42
CP348B 667 13.42
CP349 1430 13.83
CP35 2155 12.33

CP350 1417 14.25
CP351 1053 14
CP352 1238 14.33

CP352A 925 14.75
CP353 1291 13.92
CP354 604 13.92
CP355 2031 14.75
CP356 1792 14.08
CP357 750 13.42
CP358 896 18
CP359 1281 14.42
CP36 2886 12.42

CP360 1026 15.83
CP362 4429 22.33
CP363 4435 21.92
CP364 3139 21.08

CP364A 4940 20.83

CP368 367 13.58
CP371 1698 20.67
CP372 2124 19.42
CP373 1770 15.92
CP374 1870 16.83
CP377 120 12.42
CP378 4403 23.17
CP379 1797 21.67
CP38 3253 12.42

CP380 188 12.83
CP382 556 13.17
CP384 269 14.33
CP39 6110 12.67
CP41 567 12.42

CP41-1 208 12.17
CP41-2 143 12.17
CP41A 91 12.08

CP41Al 0 0.08
CP41A2 60 12
CP41A3 86 12.08

CP42 7140 12.67
CP43 6786 12.83

CP43-1 465 12.58
CP43-2 19 12
CP43-3 107 12
CP43-4 64 12
CP43-5 43 12
CP43-6 45 12
CP43-7 45 12
CP43-8 23 12

CP45 1030 13.08
CP45-1 1440 12.92
CP46 1737 12.67

CP46-1 316 13.25
CP5 1053 12.25

CP7 1668 12.17
CP9 3227 12.33

CPWl3 6649 12.92
CPWT4 6026 13

WT3 413 12.5
WT4 997 12.25

Existing Condition - No Proiects
URS ·1119/04

Peak Flow lime to Peak
HEC-1
Station (cts) (hours)

CP340 826 13.75
CP341 425 13.08
CP342 648 13.75

CP342A 565 13.58
CP343 1502 13.83
CP344 730 17.83
CP345 671 13.17

CP346A 1075 13.67
CP346B 951 21.83
CP346C 980 14.33
CP347 521 13.08

CP348A 594 12.92
CP348B 877 13.25
CP349 873 14
CP35 2717 12.25

CP350 872 14.5
CP351 763 14.08
CP352 925 14.42

CP352A 674 15
CP353 982 14
CP354 546 13.92
CP355 1735 14.75
CP356 1481 14.08
CP357 663 13.42
CP358 914 24.83
CP359 895 14.75
CP36 3736 12.33
CP360 932 22.92
CP362 1321 14.67
CP363 1155 13.92
CP364 302 13.08

CP364A 120 12.75
CP367 392 13.92
CP368 366 13.58
CP371 1251 21.5
CP372 1487 20.17
CP373 1343 16.08
CP374 1377 17.25
CP377 119 12.42
CP378 1193 16.5
CP379 1466 16.67
CP38 4305 12.42
CP380 198 12.83
CP382 544 13.17
CP384 309 14.25
CP39 7708 12.58
CP41 535 12.42

CP41-1 222 12.17
CP41-2 149 12.17
CP41A 91 12

CP41Al 0 0
CP41A2 63 12
CP41A3 83 12.08

CP42 8776 12.67
CP43 8794 12.75

CP43-1 423 12.58
CP43-2 18 12
CP43-3 103 12
CP43-4 61 12
CP43-5 42 12
CP43-6 43 12
CP43-7 44 12
CP43·8 22 12
CP44 4880 12.92
CP45 2581 12.92

CP45-1 3296 12.83
CP46 1672 12.75

CP46-1 1567 13.08
CP5 1315 12.25
CP6 1854 12.17
CP7 2245 12.17
CP9 4190 12.33

CPWT3 7618 12.92
CPWT4 6896 12.92
SUB6 183 12.17
SUB7 413 12.17
WT3 383 12.5
WT4 919 12.25

Existina Condition· With Proiects
URS • 2116/2004

'Propsed' Peak Flow lime to Peak
HEC·1 HEC-1
Station Station (cts) (hours)

CP340 !TC4 1546 12.83
CP341 nla 425 13.08
CP342 nla 648 13.75

CP342A n/a 565 13.58
CP343 nla 1340 13.75
CP344 n/a 427 13.92
CP345 n/a 671 13.17

CP346A ILP16 751 13
CP346B nla 130 13.25
CP346C nla 116 12.5
CP347 n/a 521 13.08

CP348A nla 594 12.92
CP348B nla 877 13.25
CP349 n/a 867 13.92
CP35 nla 2717 12.25

CP350 nla 865 14.42
CP351 !TC5 1926 12.92
CP352 nla 925 14.42

CP352A !TC6 646 13.67
CP353 n/a 982 14
CP354 n/a 546 13.92
CP355 nla 1489 14.67
CP356 nla 1324 13.92
CP357 n/a 663 13.42

. CP358 nla 175 19.17
CP359 n/a 897 13.42
CP36 nla 3736 12.33

CP360 n/a 182 16
CP362 n/a 1321 14.67
CP363 nla 1155 13.92
CP364 n/a 302 13.08

CP364A n/a 120 12.75
CP367 n/a 392 13.92
CP368 n/a 366 13.58
CP371 n/a 1013 14.83
CP372 !TC7 1323 13.83
CP373 nla 957 16.25
CP374 n/a 989 17.5
CP377 nla 119 12.42
ILP17 nla 447 24.83
CP379 n/a 1619 14.25
CP38 nla 4305 12.42

CP380 nla 198 12.83
ITC8 nla 1506 13.92

CP384 n/a 309 14.25
CP39 n/a 7708 12.58
CP41 nla 535 12.42

CP41-1 nla 222 12.17
CP41-2 n/a 149 12.17
CP41A nla 91 12
CP41Al nla 0 0
CP41A2 nla 63 12
CP41A3 nla 83 12.08

CP42 nla 8776 12.67
CP43 nla 8794 12.75

CP43-1 n/a 423 12.58
CP43-2 nla 18 12
CP43-3 n/a 103 12
CP43-4 nla 61 12
CP43-5 n/a 42 12
CP43-6 nla 43 12
CP43-7 nla 44 12
CP43-8 n/a 22 12
CP44 n/a 4880 12.92
CP45 n/a 2891 12.92

CP45-1 nla 3296 12.83
CP46 !JR5 1683 12.67

CP46-1 nla 1893 13.08
CP5 n/a 1315 12.25
CP6 nla 1854 12.17
CP7 n/a 2245 12.17
CP9 nla 4190 12.33

CPWT3 IlWT3 9847 12.92
CPWT4 IlWT4 6833 12.92
SUB6 nla 183 12.17
SUB7 n/a 413 12.17
WT3 nla 383 12.5
WT4 n/a 919 12.25

%
Change

87.2%
no chanfJe
no change
no change

-10.8%
-41.5%

no change
-30.1%
-86.3%
-88.2%

no change
no change
no chanae

-0.7%
no change

-0.8%
152.4%

nochanQe
-4.2%

no change
no chanfJe

-14.2%
-10.6%

no change
-80.9%
0.2%

no change
-80.5%

no change
no change
no change
nochanQe
no change
nochanQe

-19.0%
-11.0%
-28.7%
-28.2%

nochanQe
-62.5%
10.4%

no change
no change

176.8%
no change
no change
no change
nochanqe
no change
no change
no change
nochanQe
no change
no change
no change
nochanQe
no change
no change
no change
no change
no change
no change
no change
no change

12.0%
no change

0.7%
20.8%

no change
nochanoe
no change
no change

29.3%
-0.9%

no change
no change
no change
nochanoe

1. The change from the 'Existing Condition - No Projects' model to the 'Existing Condition - With Projects' model.
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Locations Recommended for

Future Study
Appendix A-ll-ii

HEC-1
No Projects - With Projects -

Peak Flow Peak Flow
Station lets) lcfs) %chanae Comments/Aooroximate Location
CP114 860 586 -32% Bell Road/Cotton - large area northeast of SR 303L drains to this location.

CP120 857 857 0% Greenway Road - west of Cotton

CP1228 719 719 0% Greenway, east of SR303L - not reduced by sr303L since contributing watershed from north (not west)

CP124 618 618 0% Greenway and Bullard - no change since existing reems.channel already shown in existing hydrology model.

CP125 924 924 0% Greenway and Bullard - no change since existing reems channel already shown in existing hydrology model.

CP126 776 762 -2% Greenway and Bullard - no change since existing reems channel already shown in existing hydrologymodel.

CP130 1457 1457 0% Thunderbird, west of Cotton

CP131 1727 514 -70% Thunderbird, west of Cotton

CP131A 979 979 0% Thunderbird, west of Cation

CP136 527 523 -1% Thunderbird, east of Bullard Ave.

CP137 867 929 7% Thunderbird, east of Bullard Ave.

CP141A 571 571 0% Cactus, west of Citrus

CP142 690 690 0% Cactus, west of Citrus

CP143 921 921 0% Cactus, east of Citrus

CP144 1199 1199 0% Cactus, west of SR 303L

CP145A 1318 1318 0% Cactus, west of SR 303L

CP151 531 565 6% Cactus and Litchfield Rd.

CP160 996 996 0% Peoria Ave., west of Citrus Rd.

CP161 1087 1087 0% Peoria Ave., west of Citrus Rd.

CP163 1565 1565 0% Peoria Ave., west of Cotton Ln.

CP164A 1765 1765 0% Peoria Ave., east of Cotton Ln.

CP166 506 506 0% Peoria Ave. and Bullard Ave.

CP167 924 924 0% Peoria Ave. and Litchfield Rd.

CP175A 721 721 0% Olive Ave., west of Cation Ln.

CP176 708 708 0% Olive Ave., west of Cotton Ln.

CP189 954 954 0% between Northern Ave. and Olive Ave., east of Perryville Rd.

CP198 1111 684 -38% Northern Ave., east of Dysart Rd.

CP207A 2469 671 -73% Glendale Ave., west of Perryville Rd.

CP208 1969 678 -66% Glendale Ave., west of Cotton Ln.

CP214 2423 738 -70% between Glendale Ave. and Bethany Home Rd., west of Perryville Rd.

CP217 1415 506 ·64% Bethany Home Rd. and Citrus Rd.

CP223 1534 1534 0% between Bethany Home Rd. and Glendale Ave., on LAFB

CP225 832 832 0% Bethany Home Rd., east of Litchfield Rd.

CP229 771 771 0% between Bethany Home Rd. and Glendale Ave., west of EI Mirage Rd.

CP230 637 637 0% just north of Bethany Home Rd., east of EI Mirage Rd.

CP230A 508 508 0% just north of Bethany Home Rd., west of EI Mirage Rd.

CP233 722 713 -1% Camelback Rd. and Perryville Rd.

CP234 1565 1303 -17% Camelback Rd., west of Citrus

CP235 1956 1139 -42% Camelback Rd. and Citrus

CP236 1176 897 -24% Camelback Rd. and Cotton Ln.

CP246 1150 613 -47% Indian School Rd. and Perryville Rd.

CP248 1848 1365 -26% Indian School Rd. and Citrus Rd.

CP249 553 512 -7% Indian School Rd. and Cotton Ln.
CP260 1237 787 ·36% Thomas Rd. and Perryville Rd.
CP262 1786 1466 -18% Thomas Rd. and Citrus Rd.
CP263 840 710 -15% Thomas Rd., west of Cotton Ln.
CP281 631 630 0% RID north of 1-10 and east of 303/1-10 TI - handled by local developer
CP282 571 569 0% RID north of 1-10 and east of 303/1-10 TI - handled by local developer
CP292 1508 891 -41% Vanburen St. and Perryville Rd.
CP293 1130 903 ·20% Vanburen St., east of Citrus Rd.

CP293A 1101 742 -33% south of Vanburen St., east of Perryville Rd.
CP303 621 621 0% Yuma Rd., west of Airport Rd.
CP306 807 646 -20% south of Vanburen St., west of Perryville Rd.
CP308 888 727 -18% Yuma Rd., west of Perryville Rd.
CP309 932 560 -40% Yuma Rd., east of Perryville Rd.
CP318 547 547 0% Yuma Rd., east of Bullard Wash outfall
CP319 531 531 0% Yuma Rd., east of Bullard Wash outfall
CP320 676 676 0% Yuma Rd., east of Bullard Wash outfall
CP321 1084 1084 0% south of Yuma Rd., west of Airport Rd.
CP322 660 653 -1% Lower Buckeye Rd., west of Airport Rd.
CP325 689 689 0% Lower Buckeye Rd., west of Perryville Rd.
CP327 1024 866 -15% Lower Buckeye Rd., east of Perryville Rd.
CP329 600 600 0% Lower Buckeye Rd., east of Citrus Rd.
CP333 555 555 0% Lower Buckeye Rd., west of Reems Rd.
CP337 1020 1020 0% north of Yuma Rd., east of Bullard Wash outfall
CP338 869 869 0% north of Broadway Rd., east of Bullard Wash outfall

CP338A 755 755 0% Lower Buckeye Rd., east of Bullard Wash outfall
CP339 846 838 -1% Broadway Rd., west of Airport Rd.
CP342 648 648 0% Broadway Rd., west of Perryville Rd.

CP342A 565 565 0% Broadway Rd., east of Perryville Rd.
CP343 1502 1340 -11% Broadway Rd., east of Perryville Rd.
CP345 671 671 0% Broadway Rd., west of Citrus Rd.
CP347 521 521 0% MC85 and Srival Rd.

CP348A 594 594 0% Broadway Rd., and Reems Rd.
CP3488 877 877 0% Broadway Rd., and Reems Rd.
CP349 873 867 -1% Southern Ave., west of Airport Rd.
CP350 872 865 -1% Southern Ave., west of Airport Rd.
CP352 925 925 0% Southern Ave., east of Airport Rd.
CP353 982 982 0% Southern Ave., west of Jackrabbit Tr.
CP354 546 546 0% Southem Ave., east of Jackrabbit Tr.
CP355 1735 1489 -14% Southern Ave., west of Perryville Rd.
CP356 1481 1324 -11% Southern Ave., and Perryville Rd.
CP357 663 663 0% Union Pacific Rairoad west of Citrus Rd.
CP359 895 897 0% Union Pacific Rairoad east of Citrus Rd.
CP362 1321 1321 0% MC8S, east of Cation Ln.
CP363 1155 1155 0% Southem Ave., east of Sarival Ave.
CP371 1251 1013 -19% Baseline Rd., west of Airport Rd.
CP373 1343 957 -29% Southern Ave., west of Perryville Rd.
CP374 1377 989 -28% Baseline Rd., east of Jackrabbit Tr.
CP379 1466 1619 10% Beloat Rd. east of Dean Rd.
CP41 535 535 0% 1-10, and Dean Rd.

1. See following figure for the location of each point listed above relative to the HEC-1 drainage basin map. Appendix A-II-ii
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Level IiIAnalysis o/the ADOTBasin Post Storm Bleed Time

Once the ADOT basins were analyzed for peak stage, equalization

performance and overall capacity, URS performed computations to

estimate the post-storm drain bleed time using the existing 48-inch

RCP. The most conservative (largest drain time) inflow assumptions

(future conditions with projects in place) were used to estimate the
time to bleed all of the volume from the basins within the standard

36-hour time frame as required by the FCDMC. Note that the bleed

volume used in all other proposed basins for the Selected Alternative

was based on the existing condition hydrology with projects in place.

Since the discharge rate through an outlet pipe will vary based on

headwater and tailwater conditions, the calculation of drain time was

simplified by the assumption that the pipe operates under a constant

tailwater condition. The tailwater elevation was set at the flow line of

the existing pipe, or 967 feet. This assumption is valid since the

existing 48-inch RCP storm drain pipe outlets to the Agua Fria River,

which has a much larger watershed area and is somewhat regulated

by the existing upstream New Waddell Dam. Therefore, the odds of a

relatively large peak flow being present within the Agua Fria River

immediately following the peak storm event local to the ADOT

basins are.considered very remote. However, if this does occur, the

basins would merely drain at a rate slower than predicted.

1.1.1.1.1 Detailed Bleed Time Calculation Procedure

The following method was used to estimate the drain time associated
with the ADOT basins:

• The ADOT basins were considered a single composite basin.

Analysis of the existing connecting pipes between the four

basins discussed above indicates that the basins will equalize

during the storm event. (i.e., there should not be a situation

where a basin overflows due to the rate of inflow exceeding a

connector pipe's conveyance capacity).

URS Volume IV • Level III
. Draft Area Drainage Master Plan Update Report
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Flood Control District of Maricopa County
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POST STORM DRAIN BLEED TIME COMPUTATION

• The area/stage/volume relationship for the basins was

generated using the individual basin rating curves from the

original WLB study and combining them into a single

(composite) basin. See Table AI

• The total inflow volume was determined using the HEC-1

model(s) developed for the existing condition hydrology (with

projects in place) and the future condition hydrology (with

projects in place).

• The future condition controlled since FCDMC directed URS

to assume that future development within the ADOT basin

watershed would take place without providing on-site

retention.

• The stage-discharge relationship for the existing 48-inch RCP

storm drain was developed using two methods. The most

conservative of the two was used for the remaining

computation. The following steps were taken:

Method 1: Use the Haestad Methods, Culvertmaster

program to develop a stage-discharge relationship by the

following steps:

• Assume a maximum basin stage of 984.5 feet for the

composite facility based on the total inflow volume

and interpolating the stage storage relationship to

approximate the peak basin stage. The assumption is

based on the basins equalizing through the existing

connector pipes during the storm event.

• Assume a maximum TW of 967 feet (or at the flow

line of the existing 48-inch RCP 2 feet above the

downstream invert elevation of 965 feet.

• Develop a stage-discharge curve for the existing

48-inch outlet pipe. Table All shows the total

incremental volume in the composite basin between

the following headwater elevations (970.5, 974, 976,

978, 980, 982, and 984.5).

• The maximum allowable headwater of 986 feet is not
used as the upper limit for the incremental volume

estimates due to the maximum inflow volume

resulting in an approximate peak stage elevation of

984.5 feet within the composite basin.

• Table All shows the discharge rates for the 48-inch

RCP that correspond with the headwater elevations

no.ted above. Table All also shows the average

discharge rates computed for each interval from one

basin stage elevation to the next using the rates

obtained at each stage on the rating curve. Using the

average rate of discharge for each basin stage interval,

the time required to drain the incremental volume

present within that interval was calculated. The total

composite ADOT basin drain time was estimated by a

summation of all the incremental drain times obtained

for each ofthe basin stage intervals analyzed.

Method 2: Use a hydraulic grade line (HGL) calculation

spreadsheet to develop a stage-discharge relationship

according to the procedure detailed in "Modem Sewer

Design," by the American Iron and Steel Institute, dated

1995. This procedure was used to develop a stage

discharge relationship by the following procedure:

• Assuming a starting tailwater elevation at the flow

line of the pipe.

May 2004
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• Summing losses through the pipe segments from

downstream to upstream for the following:

• Manhole losses

• Bend losses - if applicable

• Entrance/exit losses

• Friction losses

• The HGL was analyzed by determining the maximum

flow rate through the 48-inch RCP at each of the

ADOT basin stages listed above.

• Using the same approach as with the Culvertmaster

program, an Excel spreadsheet was used to estimate

the total time to drain each increment of volume

contained between successive headwater elevations as

defined by the ADOT basin stage storage relationship.

• From a comparison of the above two methods, the method

yielding the longest drain time, Method 2, was selected.

Table All summarizes the methods described above.

Tables Alla-AIIg located within Appendix A-III of this report

summarize the HGL computations performed to determine the

discharge rates through the existing 48-inch RCP at each

stage on the ADOT basin rating curve.

• Method 2 was also used for the subsequent analysis involving

the determination of the proposed outlet pipe improvement

required to achieve the evacuation of the volume impounded

by the composite ADOT basin within 36 hours.

- The proposed alignment for the improved outlet defined in

CAD and the profile developed. This alignment exits the

far west basin, Basin D, and proceeds east through the rear

parking lot area of the existing Wal-Mart adjacent to the

westbound off-ramp from 1-10 at Dysart Road. The outlet

URS Level III
Draft Area Drainage Master Plan Update Report
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daylights within the Agua Fria River, less than one-half

mile east ofBasin D.

- The HGL spreadsheet was run for this proposed pipe

outlet for both an RCB and an RCP option.

- Using the peak flow rates developed above, the average

drain time for each stage incremental volume was

determined and a total basin drain time approximated as
described in detail above.

- Pipe sizes were selected on a trial-and-error basis until a

total drain time of less than or equal to 36 hours was
achieved.

From the analysis results, the four-barrel 48-inch RCP was selected

as the best alternative outlet improvement. This was lower in cost

than the RCB option and resulted in a total drain time of

approximately 34.8 hours. Table AlII shows the summary of the

computation for bleed time using the proposed improved outlet.

1.1.1.1.2 Bleed Time Calculation by Derived Equation

Although the method(s) outlined above used to determine the total

bleed time for a given basin volume seem to give reasonable results,

the process is extremely time consuming. Since the procedure

requires several steps to complete which include detailed hydraulic

grade line calculations at several basin stages to estimate the average

flow rates required for the estimate a quick estimate for basin bleed

time is not possible. In addition to the ADOT basins, there are

another 15 proposed basins. To use the above method for determining

the drain time is not feasible given the project time constraints.

Therefore, URS has derived an equation and tested it against the

results obtained above to ensure its applicability for use in basin

drain time estimates throughout the balance of the project area.

Since the tailwater is assumed to be constant at the flow line of

the pipe outlet, the variable having the most significant impact on

the outlet discharge rates over time is the inlet headwater. Since

the headwater will change over time, the equation derived by

URS was set up as a function of that parameter. The equation

derived is summarized below:

Tdrain = 8A1C*3.14*d2 * [(Z+H).5 - Z.5] /3,600

Where,

Tdrain = the estimated time to drain in hours

A = the average basin area over the design operating range of

stages, VbasinlH

Vbasin = the total volume impounded by the proposed
detention/retention basin

H = the maximum or peak basin stage

d = the proposed drain pipe diameter

Z = the height of the basin bottom above the free outfall
invert elevation

3,600 = converts seconds to hours

C = «2gd)/(d + fL»l!2 , derived from the Darcey.;Weisbach

equation

hf=~/2g+f* [(L/d) * (~/2g)]

g = the acceleration ofgravity, 32.15 fls

f = factor as a function of pipe material, velocity, diameter
and length

L = the length of the pipe

v = pipe velocity
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The detailed derivation can be found in Appendix A-III ofthis report.

Table AIV shows the derived formula applied to the bleed time

computation for the ADOT Basins. The 'f factor is a function of the

pipe characteristics proposed for the outlet. This value is computed
by the following method:

• Calculate the Reynold's number according to, Re = v*d/v
where;

- v = kinematic viscosity ofwater

• Use the Moody Diagram to determine f

From a comparison of the bleed time computed with the derived

formula versus that computed using the methodology described

above, there was essentially no difference in the final result.

Since the drain time is very sensitive to the 'f value used, the value

was computed at each basin location for the given outlet pipe
configuration/characteristics.

URS Level III
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1 970.5 0
2 974.0 19.83 19.83 0-3.5 42.73 21.4 11.2 hrs.
3 976.0 60.19 60.19 3.5-5.5 53.08 47.9 15.2 hrs.
4 978.0 117.05 117.05 5.5-7.5 59.05 56.1 25.3 hrs.
5 980.0 172.58 172.58 7.5-9.5 64.51 61.8 33.8 hrs.
6 982.0 208.84 208.84 9.5-11.5 69.55 67.0 37.7 hrs.
7 986.0 450.71 284AF 11.5-15.5 78.68 74.1 46.3 hrs.

169.5 hrs. Total Drain Time

Total Inflow Volume: 862AF (HEC-1 - Future Condition)
entrance type: square edge with headwall
entrance loss: 0.5

manning: 0.013

Flow Rate Estimates Based on HGL Computation
Diameter: 48 inch

Actual HW Flow Ave. Flow Time to
HW Incremental Volume to Interval Rate at Rate per Drain Interval

Interval Elevation Volume Drain Range Given HW Interval Volume
No. (ft) (AF) (AF) (cfs) (cfs)

1 970.5 0
2 974.0 19.83 19.83 0-3.5 44 22.0 10.9 hrs.
3 976.0 60.19 60.19 3.5-5.5 50 47.0 15.5 hrs.
4 978.0 117.05 117.05 5.5-7.5 55 52.6 26.9 hrs.
5 980.0 172.58 172.58 7.5-9.5 60 57.6 36.2 hrs.
6 982.0 208.84 208.84 9.5-11.5 64 62.2 40.6 hrs.
7 986.0 450.71 284AF 11.5-15.5 73 68.5 50.1 hrs.

180.3 hrs. Total Drain Time

Total Inflow Volume: 862AF (HEC-1 - Future Condition)

Using Methodology from Hand Computations
Diameter: 48 inch

HW
Interval

No.
Elevation

(ft)

Incremental
Volume

(AF)

Table A.1II.i
ADOT Basin Post Storm

Drain Time
Existing 48" Rep Only

Flow Rate Estimates Based on Culverlmaster
Actual HW Flow Ave. Flow

Volume to Interval Rate at Rate per
Drain Range Given HW Interval
(AF) (cfs) (cfs)

Time to
Drain Interval

Volume
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A.III.ia-HGL at 986
Existing 48" Rep Only

HGL Calculation sheet· (English Units) • Post Stann Bleed Pipe

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

Pipe

Material

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

ft4.0Pipe Diameter: overideNo.
Minor Losses i overide start Pipes:

1DIS lriv 1UlS Inv single barrel values mUltiple barrel values Single Total 1 (Kb) j (Ke) (Kmh) 1 HGL: 1.00
Length : Elev. : Elev. Pipe Pipe ~ Hydraulic Pipe ~ Hydraulic Flow Flow Velocity: Friction Frict. Bend ~ June!. Trans. Ent./Ext. MH FINAL 967.00 Maximum HGL vs. Head i computed actual
of pipe Slope: of pipe: of pipe Box or Dia. Area ~ Radius Area: Radius Rate Rate Velocity Head ~ Slope Loss Loss ~ Loss Loss Loss Loss HGL HGL EGL Allowable Hwmax water: Flow No. No.

L S 1 I.E. 1 I.E. Pipe? 0 A! R A 1 R 0 Q V V'/2g! s, h, h"!,, 1\ h. hmh Elev. Elev. Elev. Headwater Elev. Depth lCondition Pipes Pipes
- (ft) (ftIft): (ft) ~ (ft) (B/P) (in) (ff) ~ (ft) (ft2) ~ (ft) (ft3/s) (ft3/s) (ftls) (ft) ~ (ftlft) (ft) (ft) ~ (ft) Jfl) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft):

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 cfs

Max. Volume: 862.0 AF

,. •• N _ _ •••••.1 _;....__ _.m L .i... .._ l l __L_ _ _..-1 __ . __..1_. .__ ._ L.. _..L 1 1__ _ L l_..__J _ i _ _ L __.._.- L_ _.._ .1. ~~!.:.QQ. _ -- .1 _ _ _..1 _ J L _ __L .
075+95.22 l 073+85.22 210.00 i 0.0033l 965.00 l 965.69 i Pi· 48.00 12.57 l 1.00 12.57 i 1.00 nla l 73 l 5.77 i 0.52 i 0.00321 0.67 iii l 0.104 .l 0.026 i 967.80 i 967.80 968.32l 972.50 i 4.70 i 972.50 l Partial Flow 1.0 l 1.0

, _.-- - _ 1 __ _. . .i _._.l _ .l._.._ 1. _ L _.. . - 1 - - -- _ .1 _..-.. i. _._ l L ..! _ L -l_ l._._ J i. _ L_ __ --1. -.~~.!.:.!Q - _ .1 .:.. 1. _1 _ L _ _._..1 _ .
073+85.22 l 068+71.22 514.00 i 0.0033 ! 965.69 l 967.39 i P i 48.00 12.57 i 1.00 12.57 i 1.00 nla l 73 l 5.77 i 0.52 i 0.00321 1.65 iii i l 0.026 i 969.48 i 969.48 970.00 i 976.25 l 6.77 l 976.25 i Partial Flow 1.0 i 1.0

1 _ _ .1._ _ _..l .J_ l l L - 1 _ .1 _.._ l_ _I.. J _ 1. _1 _1 L i._..__._.._l_ _l _._ .1 ~!..~:11_ _ -.._ .1 _ ...J l__ _ L 1.. .
I 055+58.14 l 049+54.00 604.14 i 0.0006 i 968.22l 968.60 l P l 48.00 12.57 l 1.00 12.57 l 1.00 nla i 73 i 5.77 l 0.52 i 0.00321 1.94 ill l l 0.026 l 975.71 l 975.71 976.23l 983.50 i 7.79 i 983.50 l Full Flow 1.0 l 1.0
'; -.-- -1.._ __ _.. . .i _ l_ _ l __ ..L..__ 1.,_':.-;:-- ..- - L _ _.1. _ ..-.__ _..l._ _L _ 1. _ 1. _ _ _..- 1 -- - _.1- 1.- 1. _ .._ 1...__ 1..._ _ __.i. ~??:.!.1. _ .1 -.- _ ...i _ __l.._-.- i...-_ -..- _ 1.._ __ ..

049+54.00 ! 043+40.00 614.00 l O.OOO6l 968.60 i 968.98l P l 48.00 12.57 l 1.00 12.57 l 1.00 nla l 73 i 5.77 l 0.52 i 0.00321 1.97 i l!! i 0.026 i 977.71 i 977.71 978.22! 985.00 i 7.29 1 985.00 1 Full Flow 1.0 i 1.0
...----.--- - ----1_. . _._ ...i. J. __ l-.. __ l __ _.L__ _._ -l -......... ..__ __1_ _ _ ..-- _l __ l __.._l._ _ L __ _ _ _ _._ i __.l..~ - ..l. J._.__i_ _ .._.L__J??:!.:1..~_ ..-..--i -- __..__--l-__J .-.. __ 1 __ _ .1 _ _ .
• 043+40.00 ! 037+25.00 615.00! 0.0006 i 968.98! 969.36! P l 48.00 12.57! 1.00 12.57 l 1.00 nla 1 73 l 5.77 ! 0.52 l 0.00321 1.97 i !! i l 0.026 ! 979.70 i 979.70 980.22 i 986.00 ! 6.30 i 986.00 l Full Flow 1.0 l 1.0

=~:~~~=-j:~:~~~-' ~~::t~t:~=~l~~~t~T~~= ~~~~t=~~~:~~ ..~_~~~~:::t~~ :~~L~~~~t~?~j~~~~t~~~~_·:~~~~~~~~=~t~~~~~==J=t-~=~:~~t~~~~t:=~::~~~~~~t~j~t= ~~~~t~~~~~=t~~j~~~:~~l~~~~::::. ::~::~~~~~~:=t=~~~=~
031+10.00 l 024+97.44 612.56 i 0.0006 i 969.74! 970.12 i P i 48.00 12.57 l 1.00 12.57 l 1.00 nla l 73 l 5.77 l 0.52 ! 0.00321 1.97 ill l l 0.026! 983.70 i 983.70 984.21l 986.00 l 2.30 i 986.oo! Full Flow 1.0 i 1.0

.--.- - - .._ 1_ __.._ __ _.!.__J__-J 1. l.................... - _.1 - - _ .1 __ _.--_ _.L_ _....i-..__ 1_ _L_ .::~ __._.__ i. ._.._~-..- t _-1...- _...L- L.._ _ __..__l_~~:.!.Q..__ .1 _ __1__ _ 1.._ _1...._ __ L._ _.._.._ ..
024+97.44 l 021+01.25 396.19! 0.0006 i 970.12 l 970.37 i P i 48.00 12.57 1 1.00 12.57! 1.00 nla 1 73 ! 5.77 1 0.52 1 0.00321 1.27 1 'Ill0.026 ! 984.99 i 984.99 985.51 i 986.00 l 1.01 l 986.00! Full Flow 1.0 l 1.0

. ...L.__ .._ _.._.1 _--l.._.---J-_._ 1_ _ ..L_._ __ - _ 1-_ __ 1.._._.__ .__._._ L_._ i. _ _L. ..l_ _ _-._ _.... i --L......._.L. ..L _.----l.._.._J_ _ __........i _.!!_f!:4· 9~_-'-- .-.-.--l-~__-........i.__._.l_ _ _L.._ _.._ .._._..~ _ _L_ _.._._.
021+01.25 l 019+81.00 120.25 l 0.0008 i 970.37l 970.46 i P l 48.00 12.57 l 1.00 12.57 i 1.00 73! 0 ! 5.77 i 0.52 l 0.00321 0.39 l ! l l 0.104 i ! 985.48 i 985.48 986.00 l 986.00 ! 0.52 i 986.00 l Full Flow 1.0 l 1.0

I

I
I

I
I
I
I
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gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b) = 0.162
Entrance loss coefficient (K .) = 0.2

Manhole loss coefficient (K mh) = 0.05

Instructions:
1. Compute the single balTel opacity for a given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

flIs2

RCP 0.011 PVC
(Eq. pg. 129 - "Modem Sewer Design")

(Eq. pg. 111 - "Modem Sewer Design")
(Fig. 10.15)

I
I
I
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I
I
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A.III.ib-HGL at 982
Existing 48" Rep Only

HGL Calculation sheet· (English Units) • Post Storm Bleed Pipe

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

Pipe

Material

(0'

.11j_......-

actual
No.

Pipes

'--f:o-r-"-'To-"--

overideNo.
Pipes:

1.00
computed

No.
Pipes

Flow
Condition

Head
Water

overide start
HGL:

967.00
HGL

Elev.

·ft:

...·-9iif63..·_·+···-~~~I1···-· ..·h7To,i""E.....98o..00···-t·-·9j"f--!··~980:00+piirtiiii··Rowf"·_ ...··.."{o··__·-t·...·-To····_...-

··-···+.....·==·FO:020+·..···-972.~2""····-· ..t=·-~~~·~~ ..·-····-fii:;~l· ...···982:)o·_···-t-··..·9:98··..·...I·...982jo·+···FUiIFioYif-·····{o:.:::··_·!·..········To·······..··

········-··f·······0~082-·t··O:020·t--··--96·f6j-········t ...~·-···~~¥.~~··_-···t~iro4"t···-9i2.Io·_···-t·····'4:87"-"'r"972~50'"lPartiaIFiowl-"""'-1j5"""-r'-'-'-riJ-········..--+...._....:....-...... :"~.020 :" -96iJ~9~··-·-+-·...·~~~~~ ......._·h6.~~3'j"f-·-9i6:l§- ..··_·t···.:::i:·z9---·F·97S:2"S-t·pariia"iFiow+···_···-:;:O-···..+-·--To-........

······_..···········l······· _···_- ·- ·····_-l· ·-··_ _._ .
.00253 1.68 ,

·_-t·_·Q.41·· t···O:0025:d·--·· ····i"6S·-·· +·-·-_· -- _ -+-.._ .

12·:Srt·······ioo·...t····1E'i-··f··c··Too·····l-·-··ni"a·-

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

Minor Losses
single barrel values multiple barrel values Single Total i (Kb) l

Pipe ! Hydraulic Pipe i Hydraulic Flow Flow Velocityi Friction Fricl. Bend i Junel.
Area j Radius Area j Radius Rate Rate Velocity Head j Slope Loss Loss j Loss

A ! R A! ROO V V"/29! St tit h,,! hj

"ft') j (ft) (ft') j (ft) (ft3/s) (ft3/s) (ft/s) (ft) l (ft/ft) (ft) (ft) l (ft

·-12·W+"'-·{00 ·-j·--12~5rf·····-·1.00·····r ...··iliii·--

--12:"57"-F=iCiQ-l..."12.57....t-·_·-1:oo····l-·--64·-...+··-··...0..··_·-!·_·sJ"3·-+·-0:4-i+·o:OO25"il···...--iJ3ii=--+---·--.-1····:--l··----...·+·-~.082 ]---.. r- 98I59-+-·~~+~~·-···

__ _ -- - - ----.-1.- -..--- ~.._.1.._ _ J.__._~._j~__ .l..~.._ ~.~L·~..·-~ -.·:::~~ ..-..4······· ~Z'.?:.~?-.·'_'~' _._._~ J_ .,~ ., ;._1... ~_ t.:.._.,.__ 1 _._., ~ ., L _ ..
0.00253 1.53 i i 1 i 10.020 i 973.88 ! 973.88 974.28! 983.50 i 9.62 1 983.50 i Full Flow 1.0 1 1.0

...........................__.._ .L_.._ _ _ ~ J __ .i. _ l _ _-L__ t.._ _ __!. ~~~~ _ ._. 1.._.;,,__ __1 _ : :
0.00253 1.56 1 i ill 0.020 1 975.45 1 975.45 975.861 985.00 1 9.55

.__ L. ._ .._ ~~ l.---__ ----..,4.---.-- _ _ _l_ _.._ _L _ .,L _.l.- - - __.._ _L _ _ ..!_ _-.l._..__...i. .-----!_ ,.....L....-- _l.._....!!.?:§:~§. .._..... ..-..__1. _ ..__1 01·__.._· _
P i 48.00 12.57 11.00 12.5I.; 1.00 -.!1Ia L 64 _L 5.13~_ 0.4LJ 0.002531.56~_.1 1 i i l 0.0201 9n03 i 977.0.3 977.44 i 986.00 i 8.97 ; 986.00

_ ~..-i_ __L _-._- -1-- __ .._._.._ j .._.__._ . 1._ _._..1.._ _ _.1.._ _ 1. _ -...... ._ _ _.....l_ _J__ -i .i.._ _..__.~._.__._L.. _.l _.~rr.:.;.Q:! __ - -1.,..---- -1..._..__.._--1-.._., __,_
969.741 P 1 48.00 12.57 i ~1.oo 12.5LJ_ 1.00_ -.J1lti i 64 i 5.13 1 0.41 i 0.00253 1.56 i 1 _ i __ i ~" iJl.020 L 97M1 L 978.§.L979.02 L 986.QO 1 7.39 ; 986.00 i

968~22"f-···.....p···-··t"48:00··-·I·...-1i.57--f·····..Too··..··j""-···f2":5'j"····f···...-ioo-.....I-··....il!a...

ft

:69·1···967:39t·-·····p··_·-t·····48..iiO···t····12~57-··t··_-fiiQ·-t-12.57···i·-1:oo·_ ...t ...-i1Iii-···T····-64··...·

4.0

967":39t96r80+·······p··..·...~···-4ifiio-·t--f2.sri---TOO······t··1"2.sT·t· ... ·Too·.....t-·il!ii·-

Pipe Diameter:

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1.000.0 cfs

Max. Volume: 862.0 AF

·--·-"ii31+·io.oii-

'-"'021+01.25 --t·019+81.00-t"120.2s"1"o:000ii-·!fio38fo.46t'-p-j"-' 48:00

----·024+97.44-·--+021+0r25·-F 396.19l~:Oii06T970:1zi-97if37+--"p"':-l"'·48.oo

··..---·...049:;:54~iiO- ...--·-+043+40...1iO+-·614]O+O:OOOO+·968

I
I

I
I
I
I
I

I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b) = 0.162
Entrance loss coefficient (K .) =0.2

Manhole loss coefficient (K mh) = 0.05

Instructions:
1. Compute the single barrel cpacity for a given pipe size (enter pipe size in K16). compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

ft/s'
RCP 0.011 PVC
(Eq. pg. 129 - "Modem Sewer Design")
(Eq. pg. 111 - "Modem Sewer Design")
(Fig. 10.15)

I
I
I
I
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I
I
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A./II.ic-HGL at 980
Existing 48" Rep Only

HGL Calculation sheet· (English Units) • Post Storm Bleed Pipe

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

Pipe
Matenal

'·0'''--

actual
No.

Pipes

over/de No.
Pipes:

1.00
computed

No.
Pipes

\FlowICondition

overide start
HGL:

967.00
HGL

E/ev.

1t:

···--·-+···-·--··+·····O~071····-+·0~01·8··t····-··967.5s ..······f····-~~~r·· ..S67·.9i5+········972.50··..-+···;fss--···!····972:5<d·paitiar~F·····1~6·::::···+··-···ni"····· ..···

Minor Losses
(Kb) i
Bend
Loss

..-··-.- ------t- - l - -j - l-O:O·18+-·-····968.~7ir·..···t..· ~~{·~~..···---t·ge9:0st·"·"-976:25..·-····t·····7:"S5""··

Friel.
Loss

r 0.0022o·T--1:35-··-+··---·-··-·-+··~-··+·····-··+··--··_··.......h1f18: ·"97§.69-i~...JJ~~·····"" ·~~I6"os·t·---986.(jQ"-hii"."31·+ss6:oo-tFUiIFiOw"· ..--·To··-··t-·...·_iQ···········

multiple barrel values
Pipe 1Hydraulic
Area i Radius

i R
! (ft

·..··h.5i"··+·····..iOO..···+-·.niil··..+·····..·SO..·-·"!"·-4:"7S·

12.57 1

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

single barrel values
Pipe i Hydraulic
Area I Radius

A i
ft2) i

···..·12·."57-t..··...iOO...+·1·i..57-·+·..·..1.oo-l--nla ····t-·-·60··-·~·-4..78: -0.35 :-0.00220·..F-o:iIT-·..·..··-+----·---1-·-+··..····-+··-····-·...-1..0~018+ ····9i9;=r=~~~~~·· ....···· ·~~F~ ..~h:-69T9861iOr···FullFio:w··· ·····-·11i···-·" i 1.0
..__._..__ __i _. ...i...--1_.._...J. ..__ l..__ _...l .~--!l.?f!.:.~_- _ J.._ __._J J.__..--.J..__ __ __.. J __._._ ..

0.26! !!! 0.071! ! 979.65 ! 979.65 980.00! 986.00 ! 6.35 ! 986.00! Full Flow 1.0! 1.0

,.._ _.__ _J.---=~~~ ..__.__.: __l.__L__.l._ __..__._J__.._ L ~_975.~;.. . _ --l- _.__ -..L.._--~._._--_._----- _
1.35! !!.! ! 0.018 ! 977.06 i 977.06 977.41 ! 986.00 ! 8.94 i 986.00! Full Flow 1.0

··-12]7-1-=......1.00····+··-12.57-1-Too·-·.. ·....""iiia-r-..-oo······I···4J8··+0.35-+0:-00220 ·-....-i34..-··-t-..-·---·+..·-!--··-1·_.._ ..·-..·-h:ci18+-·978~42-···· I ~~H~""" ·978.78+"-··986~O-··"+-7:' ,

···48:·00··r···12·:ii7···f-·····foo..-·t·····~2~5i"··+ ..····-foo··=l·-·~a·· ..··+·-60-·+····4.'iS·-t--o;5··1··o:·oono-l·-..········{1"3

i 48.00

,····48:00····r·-·12..Si"·+···-·iOO-··+···12~S7-+· ..·.."iOO-····+..···iiia·-....J..······so····-1·-·..4J8-+...0:35+0:OO220+-········1:43·....····..··+···...····-..-..=···········1·......····-+-..···-+..·.........······-·TO:01·8·F..···ij"i(j~i4 ..··-··F=..-~~~-f~ ..········1..97o·:50+··..··..98o..oo-....-t-·s:86.....'+"980.

S·..22·j..····..·p········t··..·4ii:OO····j·-·12·..Srt-··..··Too······+..··12·..si"··+··..Too·······j········iiia··....··t········60········I··..··4J8·····f··..·0~s-t~~:_~:~ :~~:::::~::~~~~~~~j=~=~~~~:~~:~::~:::::t::::~:::~t~~~~:~~t:~::~::~:~:::j:~~~~:~:E~t~Jf.r;t=::: :::~~~:~:~J::~~~~~~~~···r
00220 1.33 i ill 1 0.018 i 972.96 i 972.96 973.31 i 983.50 i

-f.35···..-···t---··--..-···-...--+·--·=t.....-....+····..··...·····..····..t-·O~018··t···-·-9i4:·32·- ...·i··..···-~~~~~~·· ...-. ·..S74.es+·-··98S..00·······+·-1·0:es-+S85:00+..FUiiFio:wj-···..·-1...0··-·-..·I······..·-TO······

ft4.0

01iOoo1--969.m·970:12·t-·"'P···-t·"4ii:oo·

Pipe Diameter:

Sta.Sta.to

"(j"if+ciT2s··-..-·..h19+81·:OO- 120.2sto.OO08+S70....37+s"'iO:46-j-··_···p··_·J48.00·· ······iim-+····Too-·· ····12·..S7-·t···..·1·:OO·.. ·60-·t···-o....··14:'i8 ! O.35·-t 0.00220'

·..··-024+97~4r·--hJ21 +01':2if 396:19..h'l.00<iEd···970:121"970.37f--p-·-"!·-4ii.oo-

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 cfs

Max. Volume: 862.0 AF

.--~ .. 043+40:00·-·-·...+..037+25:00..·F615~oot 0.ooo619ii8·..~l96i36·t··-p-··t48-:-~f ....-1"2.sT+-..1·~OO..

·---····075+95:22···-···-····--I-··073+SS-:-22·

·--·OO"7+2S-:-00--·-·..h31+10-:OO+61Koo !0.0006 ·1-96s~3s1·969·"74"1-"-·P""+·"4a.06"
i.-._._ _ _-+--_._-

031+10.00 ! 024+97.44

"-·-·-ii49+54.00··-..•..·t···ii4~"614.00+0:ooooi···968.e01···ii68~98+· ..··p·..··+·..·48~OO·1··_·12~5i-·1· ..·..·Too..·-

I
I

I
I
I
I
I

I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bendlosscoefficient(K b)= 0.162
Entrance loss coefficient (K .) = 0.2

Manhole loss coefficient (K mh) =0.05

Instructions:
1. Compute the single barrel cpacity for a given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

ftIs2

RCP 0.011 PVC
(Eq. pg. 129 .. "Modem Sewer Design")
(Eq. pg. 111 .. "Modem Sewer Design")
(Fig. 10.15)
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A.III.id-HGL at 978
Existing 48" Rep Only

HGL Calculation sheet - (English Units) • Post Storm Bleed Pipe

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

ft4.0Pipe Diameter:

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 c15

Max. Volume: 862.0 AF
I
I
I

Sta. to Sta.

actual
No.

Pipes
Pipe
Material

RCP

RCP

I
RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

"-1:0--"

i 0.015 !-iin."4f- :-:.....~~~f..--h~n+-...986.00--·\..s:~.:.:·1-986:~1-FUiiFiOW ..+-..·-..1':o---t..·-·~o-
·..-....-·+--O.060-+-·----t·-....·g·i7.io-·-+..-~~:~~·- ..-j..·978.00t·........9ii6.00--+-i30·..+986~OO-h=u:li·Ffowt~-:-o ....·-·f--ro-

;; ; --.::::-.L._..-..-.--.-.:-~i !!Z1:.?L._ .. ---<-__ _..__ _._ __.._, . _ __._ ..
975.51 j 975.51 975.81! 986.00 i 10.49 i 986.00 i Full Flow 1.0
___ L-.!lZ.~:.§..!_ .._ _.. ._L_.__ _ ..---1._._._.__._1.__._.--l.. __ - __._.._.
976.67 ! 976.67 976.97! 986.00 i 9.33 ! 986.oo! Full Flow 1.0

....·--55-+·'4:39-+· 0.30-: Q00186

"--'55"'+ 4:;g--l 0.30-·t-·o:o(l18s1----1.14--1·....-..-...-....-·-
1"2':5'r-+-ioo-·+·--iil!i·--+-ss·-..-t 4.39·..c\ ....O:3il·+..O:OO186+--o.i4·_......+-....·--·...·---..-......
-12~57' i1:"00..-+..-55..-+--0-·..t-4.39-1-o.30-+·o:OOi86+-0~22· ..·-..-t----_..-

12]7'''+-'1:00

--12--:57' :-:roo

12.57·+-1JiO-·

612~56·h:iiOO51"969.7~·9i(i'.12 i·--p-.. I 4Ii-:-00--·1"-12:5i'+·-:;,]()

---024+97M'--'-"'+02f+01~~+396:'19+(i-:-iioo51"lliii':1-ih7o.~71 -P.....J..48.oo-E2·.Si'~· ......Too

--021+01.25---....·\·-019+81-:-00 -iiO:2S·h:oooii1"·si0:3i1·g7<i:':46\---·P-"+-·48:00-1·-:f2.S'"+"'1.00

·--031+10.0li··--··-+024+97~44

·---037+25."00--·--r 031'+10.00

I
I
I

I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b) = 0.162
Entrance loss coefficient (K .) =0.2

Manhole loss coefficient (K mh) = 0.05

Instructions:
1. Compute the single barrel cpacity for a given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

ftIs 2

RCP 0.011 PVC

(Eq. pg. 129 - "Modem Sewer Design")
(Eq. pg. 111 - "Modem Sewer Design")
(Fig. 10.15)
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I

A.lII.ie-HGL at 976
Existing 48" Rep Only

HGL Calculation sheet· (English Units) - Post Storm Bleed Pipe

021+01.25 1 019+81.oo} 121).251 0.0CJ08! 971).37] 970.461 P [48.ooJ 12.57! 1.00 J 12.57 ! 1.00 T-50·+-0·--t··TsT·i-·o2s--t-Qii0152T- 0.18 . T ....... -"l "-r--- r1U)49 T 1-"975.75 "-1975.75 "]"!l76~OOT986.00·! 10.25 ] 986.00! Full Flow J 1.0 1 1.0

-_....- __ __._.1.. .__ _ _._i._.__ _J._._ L._ _~. _-L _._._~._...l.__.._.__ _ .1 _ _..1 __ 1.. _.-- 1 J.. __ . __ __..1 __ _.1_ J .1 J._.._ L._ _ _ _ ..i ~.§.!.:..QQ._ .1 _ _ L-_.._J ~:.~ l - ~..- ._- _-.._ -f._ _ .
075+95.22 1 073+85.22 210.00 i 0.00331 965.001 965.69 i P 1 48.00 12.57 1 1.00 12.57 1 1.00 nla i 50 1 3.97 1 0.25 1 0.00152 0.32 i i 1 1 0.049 1 0.012 i 967.38 1 967.38 967.631 972.50 1 5.12 i 972.50 i Partial Flow 1.0 i 1.0

,.---_ _ __ _..1 _._._ 1. __..1 j_ 1. _1 _............ . ~ l.- 1. _._ _ _..1 - _ i. 1. - 1......................... .._ _ _ __.L _ _ .J _ 1 1 1._._ 1.._ _-- _.l ~?:.?~.......... .__ i..._ _ 1. ...J _ L.._ _ _.- ~ -._ .
073+85.22 1 068+71.22 514.00 i 0.00331 965.691 967.39 i P 1 48.00 12.57 i 1.00 12.57 1 1.00 nla 1 50 i 3.97 i 0.25 1 0.00152 0.78 i i 1 1 1 0.012 i 968.17 i 968.17 968.42 i 976.25 1 8.08 1 976.25 i Partial Flow 1.0 i 1.0

, _ 1..~_ _ _ 1 _._..1 _ 1 1..._ L _ _ 1 1....;...._............. . -.i _L l. _ _1 _ _... _ _.L __ _j .._ _ L ; l J L _ _ 1. ~~.~:..!!. _ .1 ; _ .1 .].._ -.1 _ _ _ _ 1..._ .
068+71.22 1 062+20.00 651.22 i 0.0006 i 967.39 i 967.80 i P .i 48.00 12.57 1 1.00 12.57 1 1.00 nla i 50 i 3.97 1 0.25 i 0.00152 0.99 i i 1 1 i 0.012 i 969.18 i 969.18 969.421 980.00 1 10.82 i 980.00 i Partial Flow 1.0 i 1.0

.........................................................1 L 1 _ J 1. 1.._................. . j_ J - L i. ; J J.. _ _ L _ 1 1 1 .1_ L _ _._ l. ~~.~:..r.~.._ .1 .1 l - L - _.- ~..- _..
062+20.00 1055+58.14 661.86 iO.OOO61967.80i968.22i P 148.00 12.57 1 1.00 12.57 1 1.00 nla 1 50 i 3.97 i 0.25 i 0.00152 1.01 i i 1 1 i 0.012i 970.19 i 970.19 970.441 982.30 112.11 i 982.30 iParlialFiow 1.0 i 1.0

..-.- _ 1. _ _ i. .t _J ~ _ 1..................... ...._ 1-._ - .1 - _ _l ..-- ,i ;.... l _ ....J L _ .L - i. J _ L ~ L._ _ !. ~.?':9.:..!~ J _ _ .i _ L -_L.._- ~ _-_..--1-._..;....._ ..
055+58.14 i 049+54.00 604.14 i 0.0006 1 968.22 i 968.60 i P i 48.00 12.57 1 1.00 12.57 1 1.00 nla 1 50 i 3.97 i 0.25 1 0.00152 0.92 i 1 i 1 ·1 0.012 i 971.13 i 971.13 971.37i 983.50 i 12.37 1 983.50i Partial Flow 1.0 i 1.0

-..--- _ .._.._ _1_ _ ;.. .1 J __l ~ 1",.__ . .1.._ - _ _._ 1__ _ ..- - L--..--L- - .l---.1 ; -- _ _ l _._ l_ ....L l ,l.. L._ _ _.L ~!.1:..r.~_._ L __._1..._._ ...J -....L._ J... .
049+54.00 i 043+40.00 614.00 i 0.0006 i 968.60 i 968.98. i P i 48.00 12.57 1 1.00 12.57 1 1.00 nla i 50 1 3.97 i 0.25 i 0.00152 0.93 i 1 1 110.012 ! 972.07 i 972.07 972.32 i 985.00 i 12.93 1 985.00 1Partial Flow 1.0 j 1.0

: ; : ;;;; :; :: : : ......""...... :' :

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain PipeI
I
I
I
I
I
I

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 cfs

Max. Volume: 862.0 AF Pipe Diameter: 4.0 ft over/de No.
Minor Losses 1 overide start Pipes:

DIS Inv UIS Inv single barrel values multiple barrel values Single Total! (Kb) 1 (Ke) (Kmh) ! HGL: 1.00
Length Elev. Elev. Pipe Pipe! Hydraulic Pipe 1Hydraulic Flow Flow Velocity! Friction Fricl. Bend! Junel. Trans. Ent./Ext. MH FINAL 967.00 Maximum HGL vs. Head 1 computed
of pipe Slope of pipe of pipe Box or Dia. Area! Radius Area ~ Radius Rate Rate Velocity Head I Slope Loss Loss I Loss Loss Loss Loss HGL HGL EGL Allowable Hwmax Water ~Flow No.

L S I.E. I.E. Pipe? 0 A I R A l R Q Q V V"/2g I s, h, h" I h; h, he hmh Etev. Elev. Elev. Headwater Elev. Depth lCondition Pipes

Sta. to i Sta. 1 (ft) (ftIft) (ft) (ft) (BIP) _lin) ~! ~_ ~ttj!_ffiL ~3/s) (ft3ls) (ft/s) (ft) 1 (ft/ft) (ft) __ _tft) I (ft) tft) (ft) .. (f!) (ft) '- (ft) _ (ftL (fiL (ft) (ft)!

actual
No.

Pipes

Pipe

Material

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

I
I
I
I
I
I
I
I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b) =0.162

Entrance loss coefficient (K e) = 0.2

Manhole loss coefficient (K mh) = 0.05

Instructions:
1. Compute the single barrel cpacityfora given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipets) act for the range of lower flow rates (Q16:Q30).

Back to top

ftIs2

RCP 0.011 PVC
(Eq. pg. 129 - "Modem Sewer Design")

(Eq. pg. 111 - "Modem Sewer Design")

(Fig. 10.15)
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A.fll.if-HGL at 974
Existing 48" Rep Only

HGL Calculation sheet - (English Units) - Post Storm Bleed Pipe

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

RCP

Pipe

Material

actual
No.

Pipes

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

ft4.0Pipe Diameter:

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 cfs

Max. Volume: 862.0 AF overide No. \
~ .. . Minor .Losses.. .! ! over/de start Pipes: I
i i DIS Inv i UlS Inv i i single barrel values multiple barrel values Single i Total iii i (Kb) iii (Ke) i (Kmh) i \ HGL: 1.00 \

length i \ Elev. \ Elev. i \ Pipe Pipe \ Hydraulic Pipe \ Hydraulic Flow \ Flow \ \Velocity\ Friction Friel. \ Bend \ Juncl.\ Trans.i Ent./Exl. \ MH \ FtNAL 967.00 \ Maximum \ HGlvs. \ Head \ computed!
of pipe ! Slope! ofpipe! of pipe ! Box or ! Dia. Area! Radius Area! Radius Rate l Rate !Velocity! Head! Slope loss! loss l Loss l Loss l loss !loss l HGL HGL EGl ! Allowable ! Hwmax ! Water lFlow No. i
lis I I.E. I I.E. I Pipe? I D A I R A I R 0 I 0 I V I V"/2g I s. hr I h., I hj I h, I he I hmh I Etev. Elev. Elev. I Headwater I Elev. I Depth leondition Pipes I

Sm. to 1 Sm. i 1ft) i IflIft) ! 1ft) ! 1ft) ! IBIP)! lin) Ifl') lift) Ift2)! 1ft) Ift3/s) i Ift3/s) i Ift/s) ! 1ft) ! Ift/ft) 1ft)! 1ft) i 1ft) i 1ft) lift) i 1ft) i (ttJ (ftJ 1ft)! (ft) i 1ft) lift) i 1
...._ _.""-_ _._ 1.__ _ __ _-L._..__..J.. L_..__._J _.__ L _ _ J._ _ 1.. --_ .L __ _.i. _ __.L .1.._-_ _ _..1 ._ _ 1 _._J 1__.._ 1. _..L _ _ ---l.. ~~.?:_.QQ _ - _ l_ _ L._._._ .t _-l _ _....... .._ _._._ 1 _ _
I 075+95.22 ] 073+85.22 210.00] 0.0033] 965.00] 965.69 \ P ] 4ll.00 12.57 \ 1:00 12.57 \ 1.00 nla] 44 ] 3.50 \ 0.19 ] 0.00118 0.25] ] \ ] 0.Q38 ] 0.010 \ 967.30 ] 967.30 967.49 \ 972.50 ] 5.20 ] 972.50 \ Partial Flow 1.0 \ 1.0

...._._ _._ _._ 1.._....................... ..._ -l.._ J L __l _ _l -... 1...................... .._ __ 1..._ _ -...;_ 1. __ 1 1. 1 _.._ ___.._L __ J _ 1 _ _.1. _ 1. _1. _ _..i. ~?:~i-!-. _....i._ __ _ L _ t _ 1 __ _._ _ __.1- _ _ .
073+85.22 \ 068+71.22 514.00 \ 0.0033 \ 965.69 \ 967.39 \ P \ 4ll.oo 12.57 \ 1.00 12.57 \ 1.00 nla \ 44 \ 3.50 \ 0.19 \ 0.00118 0.61 \ \ \ \ \ 0.010 \ 967.91 \ 967.91 968.10 \ 976.25 \ 8.34 \ 976.25 \ Partial Flow 1.0 \ 1.0

............._ __ __ L _ _ -.l..-:- _..l._ l _.._ ..l. _ L _ J -..__ _ _.._ !- _ _ l L _ 1. 1 _ __ _ L.._ _.__...i. L.._ l. l. J _ _ 1 !1§.?::!!.1.._... . _ ..1... .1_ _ 1 - ! -. ·.· ·.·..·.·..·..· ·.···i······ ······ ·-···
068+71.22 \ 062+20.00 651.22 \ 0.0006 \ 967.39 \ 967.80 \ P \ 48.00 12.57 \ 1.00 12.57; 1.00 nla \ 44 \ 3.50 \ 0.19 ; 0.00118 0.77 \. \ \ \ \ 0.010 \ 968.69 \ 968.69 968.88 \ 980.00 \ 11.31 \ 980.00 \ Partial Flow 1.0 ; 1.0

i __•__ 1._ _..1 1 .i .1 1 _ 1 1. _................. . L~ L ~ L L _._ _ 1 _ _ 1 _ 1 .1 1 L _.._ _ L ~~:~~ _. 1. _ .1 -i 1 - - - _ 1 _ ..
. 062+20.00 \ 055+58.14 661.86 \ 0.0006 \ 967.80 \ 968.22 \ P \ 48.00 12.57 \ 1.00 12.57 \ 1.00 nla \ 44· \ 3.50 \ 0.19 ; 0.00118 0.78 \ \ \ \ \ 0.010 \ 969.48 \ 969.48 969.68 \ 982.30 i 12.82 \ 982.30 ] Partial Flow 1.0 \ 1.0
_..__ - _ 1. _._ _ - .1_ 1.._ 1.._ _...;.L _ L _ 1 _ 1. - i. L _ l t........................ . _ _ _ L , __.._ .J_ L.._ i _ J __ L _ _ 1 .;...~.~.~:.1~........ . - ..i _ _i..._ J _ 1. _ _...... . _ _ 1.._ _ __ ..

055+58.14 \ 049+54.00 604.14 \ 0.0006 \ 968.22 \ 968.60 \ P \ 4ll.oo 12.57 \ 1.00 12.57 \ 1.00 nla \ 44 \ 3.50 \ 0.19 \ 0.00118 0.71 \ \ \ \ \ 0.010 \ 970.21 \ 970.21 970.40 \ 983.50 \ 13.29 \ 983.50 \ Partial Flow 1.0 \ 1.0
_ - ..- __ --_ .1 _. .._._..-L.._- J L _..1.._ _.1_ _ 1 __ 1. _ _._ ~.L __ 1._ __J _ ....J.. __'""'"=. _-_ _- -i-.~._._- ..i - l..-.- -...1 _ j _._i_ __._ -..i. ~.?9..:..?t __ - -.l...-.._ i -- -....J _ ~- _ - _. _.._...1 _ __ _

049+54.00 \043+40.00 614.00 \ 0.0006 \ 968.60 \ 968.98 \ P I 4ll.oo 12.57 \ 1.00 12.57\ 1.00 nla \ 44 \ 3.50 \ 0.19 \ 0.00118 0.73; \ \ I \.0.010 \ 970.94 \ 970.94 971.13 \ 985.00 \ 14.06 \ 985.00, Partial Flow 1.0 \ 1.0
,-..__ _ .._ _.._..__ i. _ ~'::'" -.- -..-.L l.__.~_._ .._l._ __l._ ~ _.- J __.._.._....... .~.._.-1..._ __ -.-.- 1.. ....l.. _.._i. _.J..._ _.~ .. _ _.!_. _ 1 _.1__ .1 _ ..J._ l.... _ _ i.__..!?gl?~.._ . .._.i_ _ _._L_ __J_ __.L..__ _ _.1 -:'.._.._

043+40.00 \ 037+25.00 615.00 \ 0.0006 \ 968.98; 969.36 \ P \ 4ll.oo 12.57 \ 1.00 12.57 \ 1.00 nla \ 44 \ 3.50 \ 0.19 \ 0.00118 0.73 \ \ \ \ \ 0.010 \ 971.68 \ 971.68 971.87 \ 986.00 \ 14.32 \ 986.00 \ ParlialFlow 1.0 j 1.0
-.--..--..- ..1 .......;.__.;.._._.. __....L-j __....l-..__J._--L _...... .._..---._..l ..-.~ ..- __ 1 __._ _._._ _.L_ _ _.i._. ..L.._~.~ ._- ---...;.......~._ _.- _._..j _.l _._._i._ _ ~ _..i _ i -_ - --J -JlJ.:..~§-.._ .__ _..L.._.._ _l....__._.....J_. l_ __ -- _-.~-.-.._ ..-.

037+25;00 \ 031+10.00 615.00 j 0.0006 L~9.36 \·969.14J P j 4ll.oo 1}.57 \ -.J~OQ 12.57_ \ 1.00 nla L_44 \ 3.§9_ \ 0.19 \.0.00118 __On ~_ \] \ \ 0.010 \ 972.42 \ 972.42 972.61 \ 986.00 \ 13.58 \ 986.00 \ Partial Flow 1.0 ; 1.0

r---031ijo.oo-·--+-OZ,r;97M· ·-612:5S+o-:oooo1·oo9.74i·g7iil2-t-·P+-48.00 ·-·12.5i+-roo-·· --12:5rt'--:roo- -riiii-·-+-M-1--"3.5Q·-hi"i9-t-o:oiH18 --·0:7'2-·-··1-·..··-····-------+·-·-·1···-···--·1--·-----+("i:010+-97i15-+-%~~-·-· -·9~-986.00·-+·:i2.85-i··-9ii6.(i(fh:;artiaiFkiW ··---··1.O-l---iQ--
1--- ·-._-.- ..1 __.. _ J.-- l--d--NN-:'.!.._ · l._ - .J..__ _ _ -1- .__-l__._.t J L __ .__._ _.t __.__ __...i_. ..L__..__.L.._ _--i._ _.! __ _._L_ ~73.1L._ -...l _ _._--L.._~ _ --l.__._ -_ _ ~ _._..-

024+97.44 \ 021+01.25 396.19 j 0.0006 \ 970.12,970.37 \ P \ 4ll.oo 12.57 \ 1.00 12.57 \ 1.00 nla \ 44 \ 3.50 \ 0.19 ; 0.00118 0.47 \ \ \ \ \ 0.010 \ 973.63 \ 973.63 973.82 \ 986.00 \ 12.37 ;986.00 \ ParlialFlow 1.0 ;' 1.0

1··-·-··-021+01·~25--···-+ ..0i"!i+8rOii- ·12(i25··to~ii008h7o~3A·97O'4-si--p-+-4Koo·--I-·12~5i·-t··-··1:OO- "-'1"'i:sY-!-"-Too'- --44·-+-·T--1·-~O~19+·0~OO·11·8· ··-······-0-:14·-·---+--···---·----·····-··+--·---1--·-··+·-O·.038-t--·-+-973.8r-t-···--~~~~~-·- ··974·.oot-986."oo··-·+mg-i-"986:oo+pa"rtiaii=1OW .-....--:ro..--t-.1])........I
I

I
I

I
I
I

I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b)=0.162

Entrance loss coefficient (K .) = 0.2

Manhole loss coefficient (K mh) =0.05

Instructions:
1. Compute the single barrel cpacityfor a given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGl is at the maximum allowable.
2. Take a look at h~w the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

flIs2

RCP 0.011 PVC
(Eq. pg.129 .. "Modem Sewer Design")

(Eq. pg. 111 .. "Modem Sewer Design")

(Fig. 10.15)
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A.III.ig-HGL at 970.5
Existing 48" Rep Only

HGL Calculation sheet· (English Units) • Post Storm Bleed Pipe

RCP

RCP

RCP

RCP

Pipe

Material

actual
No.

Pipes

Project Name: Bleed time for ADOT Basins Using Existing 48" Storm Drain Pipe

Pipe Diameter: 4.0 It overide No.
Minor !-osses i overide start Pipes:

DIS Inv iUlS Inv single barrel values multiple barrel values Single Total i (Kb) i (Ke) (Kmh) ! HGL: 1.00
Length Elev. ! Elev. Pipe Pipe j Hydraulic Pipe ! Hydraulic Flow Flow Velocity! Friction Friel. Bend! Junc!. Trans. EntJExt. MH FINAL 967.00 Maximum HGL vs. Head computed
of pipe Slope of pipe I of pipe Box or Dia. Area I Radius Area I Radius Rate Rate Velocity Head I Slope Loss Loss I Loss Loss Loss Loss HGL HGL EGL Allowable Hwmax Water Flow No.

L S I.E.! I.E. Pipe? D A! R A! ROO V V"/2g! Sf tit tIt,!" ht h" hmh Elev. Elev. Elev. Headwater Elev. Depth Condition Pipes

Sta. to ! Sta. ! (It) LftIfI) (It) j (It) (~II") (in)_ (lt2
) I (It) (lt2

) I (It) (lt3/s) (lt3/s) (ftIs) (It) I (ftllt) (It) (It) _ I (It) (It) (It) (It) (ftJ (tt) (It) (tt) (It) (It)

Date: 07/28/04
Project No.: 24178601 23441586

Location: Existing 48" RCP Outlet Pipe from ADOT Basins
Max. Flow: 1,000.0 Cfs

Max. Volume: 862.0 AF

, _ __.._ 1 _ __ -l _.._-J -.. l--..-- 1. 1 _.__ _ __..1 ..1 __ _ L j ---.l.---..-4 _ _._. ..1 _.._ __ 1._ _ 1 _ J._ _..1 L __ _ 1 ~§.7.0Q..._ -_..__ l _ J _J __ L _ _._-_ _ _·i·····_·········..-.· ··
075+95.22 I 073+85.22 210.00 10.00331 965.00 I 965.691 P I 48.00 12.57 I 1.00 12.57 I 1.00 nla I 0 I 0.00 I 0.00 i OO0סס.0 0.00 I 1 I 1 0.000 I 0.000 I 967.00 I 967.00 967.00 I 972.50 1 5.50 1 972.50 1Partial Flow 1.0 ; 1.0

........................_.._ 1.._ _ _ --..1 _._ J -... 1 _...1 .1-_ __ ..._-_.__ 1.._ __.-1 - _L _ _L _ 1 ~ _ .._...... _.__.__ __l..___ _ _t L _ .1 _ .l _ .1 _- _ _l_ ~.~?·.Qg..__ l.; _.. L.__.__.i_.._._ _.1_.._ _ J. __ ..
073+85.22· l 068+71.22 514.00 l 0.0033l 965.69l 967.39! P ! 48.00 12.57 I 1.00 12.57 l 1.00 nla·! 0 I 0.00 ! 0.00 i 0.00000 O.OO! I! I 0.000 ! 0.000 ! 967.00 l 967.00 967.00 l 976.25 ! 925 I 976.25 ! Partial Flow 1.0 I 1.0

,. __ _._.._ 1 __..l.. J. _ l .1 1_ _ _ 1. _ _.._ --- -1. _ _ _._ ....t _.._ L- _ i. _.~ __..__ _ _ l _ __ ..! ,j .l _ _i - _.L _.._ l_ _f!.f£.!.:QQ __ _.J _ J .._ J. __ ...L _ t. .
068+71.22 l 062+20.00 651.22! 0.00061 967.39 l 967.80 I P ! 48.00 12.57 l 1.00 12.57 l 1.00 nla; 0 I 0.00 l 0.00 i OO0סס.0 0.00 I ! I ! 0.000 ! 0.000 I 967.00 i 967.00 967.00 I 980.00 ! 13.00 I 980.00 I Partial Flow 1.0 I 1.0

,. ~- .1__ _.._ _ 1. __1. _ 1 _i. _ .i _ J........................ . _ _ 1. _ L.. _l _._ 1. 1. _ __ J _._ 1 ..i 1 J - i l._ f!.~.?:.9..9. _ _.1 _ 1. .i. _ _ l _ _ ~ _ _ 1 _ .
062+20.00 I 055+58.14 661.86! 0.0006 ! 967.80 l 968.22 I P ! 48.00 12.57 I 1.00 12.57 l 1.00 nla! 0 ! 0.00 l 0.00 ! 0.00000 0.00 I ! I ! 0.000 I 0.000 l 967.00 i· 967.00 967.00 ! 982.30 ! 15.30 I 982.30 ! Partial Flow 1.0 ! 1.0

; ;::: : :: :: , : --- -- :: :
I
I
I
I

I
RCP

Rep

RCP

I
RCP

RCP

I
._ _ __ ....1 _ _.... . -l __.._i_._ _..L _..l _._ i f---:-=-=;,--J-_._...... . __ _1_ .. .._ __ l .._. ...L__L_~.. .__ _- .......,t _ _ - --J.._ L- -.-1-._._-_..!.- 1 - __· -_...1 _~g.QQ........... I __ L _j --L---::__:_=_ - --1.._.._ _· ·

021+01.25 l 019+81.00 120.25! 0.0008! 970.37 l 970.46 ! P ! 48.00 12.57 l1.oo 12.57! 1.00__ 0 j 0 ! 0.00 I 0.00 i 0.00000 0.00; l I _.I O.OOQ! I 967.00 I 967.00 967.oo! _986.00 l 19.00 ! 986.00 ! Partial Flow 1.0 i 1.0

RCP

RCP

I
I
I

gravity (g) = 32.2
Manning's coefficient (n) = 0.0146

Bend loss coefficient (K b) = 0.162

Entrance loss coefficient (K .) =0.2

Manhole loss coefficient (K mh) =0.05

Instructions:
1. Compute the single barrel cpacity for a given pipe size (enter pipe size in K16), compute P32 by
using
goal seek to change P32 until the HGL is at the maximum allowable.
2. Take a look at how the proposed pipe(s) act for the range of lower flow rates (016:030).

Back to top

ftls2

RCP 0.011 PVC
(Eq. pg. 129 - "Modem Sewer Design")

(Eq. pg. 111 - "Modem Sewer Design")

(Fig. 10.15)
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Table A./ll.ii
Existing 48" RCP Plus Proposed 4 • Bare/l 48" RCP

Post Storm Drain Time

ADOTBasin Outflow from Existing 48" RCP Outlet
Diameter: 48

Actual HW Flow Ave. Flow Time to
HW Incremental Volume to Interval Rate at Rate per Drain Interval

Interval Elevation Volume Drain Range Given HW Interval Volume
No. (ft) (AF) (AF) (cfs) (cfs)
1 970.5
2 974.0 19.83 19.83 0-3.5 44 22.0 10.9 hrs.
3 976.0 60.19 60.19 3.5-5.5 50 47.0 15.5 hrs.
4 978.0 117.05 117.05 5.5-7.5 55 52.6 26.9 hrs.
5 980.0 172.58 172.58 7.5-9.5 60 57.6 36.2 hrs.
6 982.0 208.84 208.84 9.5-11.5 64 62.2 40.6 hrs.
7 986.0 450.71 283.51 11.5-15.5 73 68.5 50.1 hrs.

180.3 hrs.
Total Inflow Volume: 862 (HEC-1 - Future Condition)

Additional ADOT Basin Outflow from Proposed 4-Barrel 48" RCP Outlet Improvement
Proposed Outlet: 4.00 - 48 in RCP

Actual HW 1 Flow Ave. Flow Time to
HW Incremental Volume to Interval Rate at Rate per· Drain Interval

Interval Elevation Volume Drain Range Given HW Interval Volume
No. (ft) (AF) (AF) (cfs) (cfs)
1 970.5 0
2 974.0 19.83 19.83 0-3.5 0 0.0 0.0 hrs.
3 976.0 60.19 60.19 3.5-5.5 275 137.5 5.3 hrs.
4 978.0 117.05 117.05 5.5-7.5 275 275.0 5.2 hrs.
5 980.0 172.58 172.58 7.5-9.5 400 337.3 6.2 hrs.
6 982.0 208.84 208.84 9.5-11.5 494 446.6 5.7 hrs.
7 986.0 450.71 284AF 11.5-15.5 642 567.7 6.0 hrs.

28.3 hrs. *19.8 AF left
Total Inflow Volume: 862AF (HEC-1 - Future Condition) undrained

Total ADOT Basin Outflow from Combination ofExisting 48"RCP and Proposed 4-BarreI48" RCP Outlet(s)
Proposed Outlet: 4.00 - 48 in RCP

Actual HW Flow Ave. Flow Time to
HW Incremental Volume to Interval Rate at Rate per Drain Interval

Interval Elevation Volume Drain Range Given HW Interval Volume
No. (ft) (AF) (AF) (cfs) (cfs)
1 970.5 0
2 974.0 19.83 19.83 0-3.5 44 22.0 10.9 hrs.
3 976.0 60.19 60.19 3.5-5.5 325 184.5 3.9hrs.
4 978.0 117.05 117.05 5.5-7.5 330 327.6 4.3 hrs.
5 980.0 172.58 172.58 7.5-9.5 460 394.9 5.3 hrs.
6 982.0 208.84 208.84 9.5-11.5 558 508.9 5.0 hrs.
7 986.0 450.71 284AF 11.5-15.5 714 636.2 5.4 hrs.

34.8 hrs. Total Drain Time
Total Inflow Volume: 862AF (HEC-1 - Future Condition)

1. The proposed outlet improvement structure is set at an invert of 974.0' Therefore, the impounded flow below 974' will be
drained by the existing 48" RCP.



Detention d Elev-1 Elev-2 Z H f L C V A T
Basin (ft) (ft) (ft) (ft) (ft) (ft) (acre-feet) ft2 (hours)

ADOT Basin Outlet Pioe 4 970.5 967.0 3.5 14 0.02 5614.2 1.41977 862.0 2,503,248 180.81

Preoject: Loop 303
Subject: Determination of the time to bleed the volume from the Existing ADOT Basins via the existing single-barrel 48" RCP

Empty the detention basins within 36 hours
Equation: T=8*AI(C*3.14*d2)*«Z+Hy'0.5-ZAO.5)/3600
Where

Computed By: RJS

Qaverage=

Vaverage =
Ud=

f=

58

4.6
1,404
0.022

Table A.lll.iv
Existing ADOT Basins

Post Storm Drain Bleed Time

T: hours to empty detention basin (hours)
A: Area of detenrion basin (ft2), A=V/H*43560
V: volume retained within basin in ac-ft
H: height of detension basin (feet)
C: Constant where C=(2*g*d/(d+f*L)
d: Pipe diameter (feet)
F: Friction factor
z: Elevation difference between the bason bottom and pipe outlet (feet)
L: Length of pipe (feet)
Elev-1: elevation of the proposed basin bottom (feet)
Elev-2: elevation of the pipe at the outlet (feet)

The average pipe discharge over the entire drain time interval, cfs

The average pipe velocity over the entire drain time interval, fls
The friction factor, f is sensative to the pipe parameters and the velocity

48 in



Table A.lII.v
ADOT Composite Basin Summary

Cone Approximation: Volume =1/3h[(A2+A1)+(A2+A1)1/2]

Elevation Incremental Total
Elevation Increment Area Volume Volume

(ft) (ft) (sf) (cf) (AF)
970.5 0 0.00 0.00 0.00
974 3.5 740,300.70 863684.15 19.83
976 2 1,981,276.61 2621778.61 80.02
978 2 3,163,249.84 5098652.43 197.06
980 2 4,387,582.98 7517525.77 369.64
982 2 4,711,249.72 9096913.16 578.48
986 4 5,107,927.81 19633011.16 1029.19
988 2 5,916,811.87 11014835.04 1282.06
990 2 13391448 18806430.80 1713.79
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Computed By: GL

Derived Equation for
Post Storm Drain Bleed Time

Preoject: Loop 303
Subject: Determination of the time to bleed

Empty the detention basins within 36 hours
Equation: T=8*AI(C*3.14*d2)*«Z+H)AQ.5-ZAQ.5)/3600
Where

T: hours to empty detention basin (hours)
A: Area of detenrion basin (112), A=VlH*43560
V: volume retained within basin in ac-ft
H: height of detension basin (feet)
C: Constant where C=(2*g*d/(d+f*L)
d: Pipe diameter (feet)
F: Friction factor
Z:·EI.evation difference between the bason bottom and pipe outlet (feet)
L: Length of pipe (feet)
Elev-1: elevation of the proposed basin bottom (feet)
Elev-2: elevation of the pipe at the outlet (feet)

fA&{
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Detention d Elev-1 Elev-2 Z H f L C V A T
Basin (ft) (ft) (ft) (ft) (ft) (ft) (acre-feet) fe (hours)

ADOT Basin Outlet Pipe 4 970.5 967.0 3.5 14 0.02 5614.2 1.41977 862.0 2,503,248 180.81

Preoject: Loop 303

Subject: Determination of the time to bleed the volume from the Existing ADOT Basins via the existing single-barrel 48" Rep

Empty the detention basins within 36 hours
Equation: T=8*AI(C*3.14*d2)*«Z+H)1\0.5-ZI\0.5)/3600
Where

Computed By: RJS

Qaverag6 =
Vaverag6 =

Ud=
f=

58

4.6

1,404
0.022

TableA.lV
Existing ADOT Basins

Post Storm Drain Bleed Time

T: hours to empty detention basin (hours)
A: Area of detenrion basin (ft2), A=V/H*43560
V: volume retained within basin in ac-ft
H: height of detension basin (feet)
C: Constant where C=(2*g*d/(d+f*L)
d: Pipe diameter (feet)
F: Friction factor
z: Elevation difference between the bason bottom and pipe outlet (feet)
L: Length of pipe (feet)
Elev-1 : elevation of the proposed basin bottom (feet)
Elev-2: elevation of the pipe at the outlet (feet)

The average pipe discharge over the entire drain time interval, cfs

The average pipe velocity over the entire drain time interval, f/s
The friction factor, f is sensative to the pipe parameters and the velocity

48 in



TableA.I
ADOT Composite Basin Summary

Cone Approximation: Volume = 1/3h[(A2+A1)+(A2+A1)1/2]

Elevation Incremental Total
Elevation Increment Area Volume Volume

(ft) (ft) (sf) (cf) (AF)
970.5 0 0.00 0.00 0.00
974 3.5 740,300.70 863684.15 19.83
976 2 1,981,276.61 2621778.61 80.02
978 2 3,163,249.84 5098652.43 197.06
980 2. 4,387,582.98 7517525.77 369.64
982 2 4,711,249.72 9096913.16 578.48
986 4 5,107,927.81 19633011 .16 1029.19
988 2 5,916,811.87 11014835.04 1282.06
990 2 13391448 18806430.80 1713.79
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APPENDIX A-IV

BULLARD WASH

CURRENT FLOODPLAIN DELINEATION

THROUGH PALM VALLEYIPEBBLE CREEK

March 2004
URS Job No. 23441586
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Fede~ Emergen~ ~~et~nt Agency

Washington. D.C. 20472

MAR'031~95
'. ..

CERTIFIED HAIL
REitmN MCRIn REQUESTED

The Honorable CArl Cow
Mayor, City of Goodyear
629 North Litehfield load
Coodyear, Ari~ona 85338

IN' UPLY UP~ TO:
ca.e No.: 95-09-266P

. COfllllUl1ity: . City of Goodyear,
Arizona '

ColZlllUnity Bo.: 040046

106

•

It

Dear Hayor Cow:

~is 18 in re8ponse to a. letter dated,reb~r.y -7; 199',' from HI". Harte. T.
Cavan, P.K., I.L~S., ProJect Hanager, The WLB Group Inc., reg..rdi~s the
effect:t'!~,Plood I'~J~~~urance Study CpIS) report and noO'cl Inluranq4 'Rate ~p
(inu'!)" £ot: Haricopa COtmty, :Ar!~o~ and Incorporated Area.. stith hi.,
February 7 letter~ \ Hr. Cavan .ubmitted. additional data ·in .~ppot:t of his

, Pebruary 1, 1995, request for a revi.ion to the effective PIS and FIRK for
Bullard Wash, from the Roosevelt Irrigation Di.trict Canal to' Iadian Sc:hool
load. Thi. revi.~on i~ ba.ed on a detailed hydraulic ADaly.i. of this reach
of Bullard Wash, which wa., previously un'tudied. All data required to review
this revision request were submitted by Hr. Cavan with hi. PebrUAlry 1. and
February 7 letter.. ..
We have completed our review of the data subldtted and have dete:rl'lined that·
the items li.ted" below represent the best available ,C!ata for tb" flooding
source listed above.

• .Sheets 1 arid 2 of the a8-built topographic work map. en~itl6"d ·'Bullard
Wa.h PIS Work Hap,ft prepared by B Ie It Engineerinlt dated J_t1ua::r 30,
1995 .

• HEC-2 hydraulic model, entitled ftWhite fanks/Agu,a Pria Draln.-ge Haster
Study, IOO-Year Storm. Event Floodplain Run Filet ,'BtJLr.,-JUD.H~I,t

"Bullard Wash, Wash 10, Roosevelt Irrigation District Canal (~ID Canal)
to Indian School Road Reach. Sections 6.320-1.753," dated J4t1uary 25,
1995

,"

"

.....

..



------- _.-_--.'-- .. ----

2

.• .' •
It

We will include this information in our next physical map revision of the
FIiK for Haricopa County, A\"izona and Incorporated Areas.' The tentative date
for the next preliminary FIRK is ·fall 1996. In the .. interim, your community
~y use these data in its floodpl~n ~~ement programs•.

, .
If you have any questions regarding ...this matter, please contact Hr. John
Kagnotti of 'our staff in Washington, DC, either by telephone. at
(202) 646-3932 or by facsimile at (202)'646-4596.

"

.
Sincerely,

--- '~Chief
Hazard Identification Branch
Mitigation Directorate

~

t

.,

ce' Hr. Ron Ilevi.tt.
Ploodplain Administration
Flood Control District of Maricopa County

Hr. Kark T. Gavan, '.B.; 1.£.8.
l'roject;Kaiiager
the wt.B·'~oup Inc.

..

.'

~

,,'... .,~~_ .•, - (·"f e , .... -
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UNIT COST INFLATION ADJUSTMENTS
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- - - - - - - _.- - - - - - - - - - ...
Adjusted Unit Costs

Cost Group A

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVE
1.81%

3.02% 2.22% 2.06% 2.11% 2.11% 2.16% 2.32% 2.04% 1.77% 1.88% 2.27%

1.48% 1.64% 1.18% 1.07% 1.46% 1.80% 1.51% 2.03% 2.20% 2.38% 1.59%

2.92% 3.27% 3.62% 3.25% 2.72% 2.72% 2.65% 2.13% 1.90% 1.55% 2.83%

3.76% 3.07% 3.19% 3.73% 3.66% 3.41% 3.45% 3.45% 3.45% 3.39% 3.38%

1.73% 2.28% 2.09% 1.96% 2.14% 2.26% 2.63% 2.56% 2.62% 2.68% 2.19%

1.37% 1.44% 1.69% 1.68% . 1.68% 1.62% 1.49% 1.49% 1.55% 1.61% 1.55%

2.76% 2.50% 2.23% 2.30% I 2.23% 2.23% 2.15% 2.08% . 1.83% 1.70% 2.34%

~entcost

ference Manual, Pg. 2·2
(Ann. Inflation)

to t 1 n i F

1997 1998 1 2.34% $50.46
1998 1999 1 1.55% $51.25
1999 2000 1 2.19% $52.37
2000 2001 1 3.38% $54.14
2001 2002 1 2.83% $55:67
2002 2003 1 1.59% $56.56
2003 2004 1 2.04% $57.71

Rounded Value: $58.00
1997 1998 1 2.34% $56.61
1998 1999 1 1.55% $57.49
1999 2000 1 2.19% $58.74
2000 2001 1 3.38% $60.73
2001 2002 1 2.83% $62.45
2002 2003 1 1.59% $63.44
2003 2004 1 2.04% $64.74

Rounded Value: $65.00
1997 1998 1 2.34% $64.88
1998 1999 1 1.55% $65.89
1999 2000 1 2.19% $67.33
2000 2001 1 3.38% $69.61
2001 2002 1 2.83% $71.58
2002 2003 1 1.59% $72.72
2003 2004 1 2.04% $74.20

Rounded Value: $74.00
1997 1998 1 2.34% $56.61
1998 1999 1 1.55% $57.49
1999 2000 1 2.19% $58.74
2000 2001 1 3.38% $60.73
2001 2002 1 2.83% $62.45
2002 2003 1 1.59% $63.44
2003 2004 1 2.04% $64.74

Rounded Value: $65.00
1997 1998 1 2.34% $73.51
1998 1999 1 1.55% $74.65
1999 2000 1 2.19% $76.29
2000 2001 1 3.38% $78.86
2001 2002 1 2.83% $81.10
2002 2003 1 1.59% $82.38
2003 2004 1 2.04% $84.07

Rounded Value: $84.00
1997 1998 1 2.34% $87.09
1998 1999 1 1.55% $88.44
1999 2000 1 2.19% $90.38
2000 2001 1 3.38% $93.43
2001 2002 1 2.83% $96.07
2002 2003 1 1.59% $97.60
2003 2004 1 2.04% $99.59

Rounded Value: $100.00

1997 1998 1 2.34% $108.92
1998 1999 1 1.55% $110.61
1999 2000 1 2.19% $113.03
2000 2001 1 3.38% $116.85
2001 2002 1 2.83% $120.16
2002 2003 1 1.59% $122.07
2003 2004 1 2.04% $124.56

Rounded Value: $125.00
1997 1998 1 2.34% $113.47
1998 1999 1 1.55% $115.23
1999 2000 1 2.19% $117.76
2000 2001 1 3.38% $121.74
2001 2002 1 2.83% $125.18
2002 2003 1 1.59% $127.17
2003 2004 1 2.04% $129.77

Rounded Value: $130.00

1997 1998 1 2.34% $139.83
1998 1999 1 1.55% $141.99
1999 2000 1 2.19% $145.10
2000 2001 1 3.38% $150.01
2001 2002 1 2.83% $154.25
2002 2003 1 1.59% $156.71
2003 2004 1 2.04% $159.90

Rounded Value: $160.00

1997 1998 1 2.34% $209.37
1998 1999 1 1.55% $212.61
1999 2000 1 2.19% $217.27
2000 2001 1 3.38% $224.61
2001 2002 1 2.83% $230.97
2002 2003 1 1.59% $234.64
2003 2004 1 2.04% $239.43

Rounded Value: $239.00



- - - - - - - - - - - - - - - - - - -
Adjusted Unit Costs

Cost Group A

1997 1998 1 2.34% $234.92
1998 1999 1 1.55% $238.56
1999 2000 1 2.19% $243.79
2000 2001 1 3.38% $252.03
2001 2002 1 2.83% $259.16
2002 2003 1 1.59% $263.28
2003 2004 1 2.04% $268.65

Rounded Value: $269.00

1997 1998 1 2.34% $262.89
1998 1999 1 1.55% $266.97
1999 2000 1 2.19% $272.81
2000 2001 1 3.38% $282.03
2001 2002 1 2.83% $290.01
2002 2003 1 1.59% $294.63
2003 2004 1 2.04% $300.64

Rounded Value: $301.00

1997 1998 1 2.34% $278.73
1998 1999 1 1.55% $283.05
1999 2000 1 2.19% $289.25
2000 2001 1 3.38% $299.03
2001 2002 1 2.83% $307.49
2002 2003 1 1.59% $312.38
2003 2004 1 2.04% $318.75

Rounded Value: $319.00

1997 1998 1 2.34% $314.18
1998 1999 1 1.55% $319.05
1999 2000 1 2.19% $326.04
2000 2001 1 3.38% $337.06
2001 2002 1 2.83% $346.60
2002 2003 1 1.59% $352.11
2003 2004 1 2.04% $359.29

Rounded Value: $359.00



- - - - - - - - - - - - - - - - - - -
Adjusted Unit Costs
. Cost Group B

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVE
2004 1.93% 1.69% 1.81%
2003 2.60% 2.98% 3.02% 2.22% 2.06% 2.11% 2.11% 2.16% 2.32% 2.04% 1.77% 1.88% 2.27%
2002 1.14% 1.14% 1.48% 1.64% 1.18% 1.07% 1.46% 1.80% 1.51% 2.03% 2.20% 2.38% 1.59%

2001 3.73% 3.53% 2.92% 3.27% 3.62% 3.25% 2.72% 2.72% 2.65% 2.13% 1.90% 1.55% 2.83%
2000 2.74% 3.22% 3.76% 3.07% 3.19% 3.73% 3.66% 3.41% 3.45% 3.45% 3.45% 3.39% 3.38%
1999 1.67% 1.61% 1.73% 2.28% 2.09% 1.96% 2.14% 2.26% 2.63% 2.56% 2.62% 2.68% 2.19%
1998 1.57% 1.44% 1.37% 1.44% 1.69% 1.68% 1.68% 1.62% 1.49% 1.49% 1.55% 1.61% 1.55%
1997 3.04% 3.03% 2.76% 2.50% 2.23% 2.30% 2.23% 2.23% 2.15% 2.08% 1.83% 1.70% 2.34%

Estimate future cost given present cost

F =P(I+I%)n - Civil Engineering Reference Manual, Pg. 2-2
(Ann. Inflation)

Concrete P Period to t1 n i F

$/CY $162.50 years 0 0 0 2.34% $162.50
$/CY $162.50 years 0 0 0 1.55% $162.50
$/CY $162.50 years 0 0 0 2.19% $162.50
$/CY $162.50 years 0 0 0 3.38% $162.50
$/CY $162.50 years 0 0 0 2.83% $162.50
$/CY $162.50 years 0 0 0 1.59% $162.50
$/CY $162.50 years 2004 2004 0 2.04% $162.50 ·Used $162.5/CY per Oscar Oliden

Rounded Value: $162.50 given range of$150 - $175/ CY

(Ann. Inflation)
Steel P Period to t1 n i F

$/Ib $0.45 years 0 0 0 2.34% $0.45
$/Ib $0.45 years 0 0 0 1.55% $0.45
$/Ib $0.45 years 0 0 0 2.19% $0.45
$/Ib $0.45 years 0 0 0 3.38% $0.45
$/Ib $0.45 years 0 0 0 2.83% $0.45
$/Ib $0.45 years 0 0 0 1.59% $0.45
$/Ib $0.45 years 2004 2004 0 2.04% $0.45

(Ann. Inflation)

Rip-Rap Energy
Dissipator

P Period to t1 n i F
$/EA $5,000.00 years 0 0 0 2.34% $5,000.00
$/EA $5,000.00 years 0 0 0 1.55% $5,000.00
$/EA $5,000.00 years 0 0 0 2.19% $5,000.00
$/EA $5,000.00 years 0 0 0 3.38% $5,000.00
$/EA $5,000.00 years 0 0 0 2.83% $5,000.00
$/EA $5,000.00 years 0 0 0 1.59% $5,000.00
$/EA $5,000.00 years 2004 2004 0 2.04% $5,000.00

Rounded Value: $5,000.00



- - - - - - - - - - - - - - - - - - -
Adjusted Unit Costs

Cost Group B

(Ann. Inflation)
Structural

Backfill P Period to t1 n i F
$/CY $20.00 years 0 0 0 2.34% $20.00
$/CY $20.00 years 0 0 0 1.55% $20.00
$/CY $20.00 years 0 0 0 2.19% $20.00
$/CY $20.00 years 0 0 0 3.38% $20.00
$/CY $20.00 years 0 0 0 2.83% $20.00
$/CY $20.00 years 0 0 0 1.59% $20.00
$/CY $20.00 years 2004 2004 0 2.04% $20.00

Rounded Value: $20.00

(Ann. Inflation)
Structural

Excavation P Period to t1 n j F
$/CY $5.00 years 0 0 0 2.34% $5.00
$/CY $5.00 years 0 0 0 1.55% $5.00
$/CY $5.00 years 0 0 0 2.19% $5.00
$/CY $5.00 years 0 0 0 3.38% $5.00
$/CY $5.00 years 0 0 0 2.83% $5.00
$/CY $5.00 years 0 0 0 1.59% $5.00
$/CY $5.00 years 2004 2004 0 2.04% $5.00

Rounded Value: $5.00



Adjusted Unit Costs
CostGroupC

Estimate future cost given present cost

.. . : .. ... . . . - • I .
2004 1.93% 1.69%

1.81%2003 2.60% 2.98% 3.02% 2.22% 2.06% 2.11% 2.11% 2.16% 2.32% 2.04% 1.77% 1.88% 2.27%2002 1.14% 1.14% 1.48% 1.64% 1.18% 1.07% 1.46% 1.80% 1.51% 2.03% 2.20% 2.38% 1.59%
2001 3.73% 3.53% 2.92% 3.27% 3.62% 3.25% 2.72% 2.72% 2.65% 2.13% 1.90% 1.55% 2.83%2000 2.74% 3.22% 3.76% 3.07% 3.19% 3.73% 3.66% 3.41% 3.45% 3.45% 3.45% 3.39% 3.38%1999 1.67% 1.61% 1.73% 2.28% 2.09% 1.96% 2.14% 2.26% 2.63% 2.56% 2.62% 2.68% 2.19%1998 1.57% 1.44% 1.37% 1.44% 1.69% 1.68% 1.68% 1.62% 1.49% 1.49% 1.55% 1.61% 1.55%1997 3.04% 3.03% 2.76% 2.50% 2.23% 2.30% 2.23% 2.23% 2.15% 2.08% 1.83% 1.70% 2.34%I

I

I
I

I
I
I
I
I
I

F = P(I+I%)n - Civil Engineering Reference Manual, Pg. 2-2

(Ann. Inflation)
Acres P Period to t1 n i F
$/AC $60,000.00 years 0 0 0 2.34% $60,000.00
$/AC $60,000.00 years 0 0 0 1.55% $60,000.00
$/AC $60,000.00 years 0 0 0 2.19% $60,000.00
$/AC $60,000.00 years 0 0 0 3.38% $60,000.00
$/AC $60,000.00 years 0 0 0 2.83% $60,000.00
$/AC $60,000.00 years 0 0 0 1.59% $60,000.00
$/AC $60,000.00 years 2004 2004 0 2.04% $60,000.00 'Used $162.5/CY per Oscar Oliden

Rounded Value: $60,000.00 given rangeof$150-$175/CY

(Ann. Inflation)
Structure

Relocation P Period to t1 n i F
$/EA $100,000.00 years 0 0 0 2.34% $100,000.00
$/EA $100,000.00 years 0 0 0 1.55% $100,000.00
$/EA $100,000.00 years 0 0 0 2.19% $100,000.00
$/EA $100,000.00 years 0 0 0 3.38% $100,000.00
$/EA $100,000.00 years 0 0 0 2.83% $100,000.00
$/EA $100,000.00 years 0 0 0 1.59% $100,000.00
$/EA $100,000.00 years 2004 2004 0 2.04% $100,000.00

I
I
I
I
I
I
I
I
I



I Adjusted Unit Costs
Cost Group 0

I I 2004 1.93% 1.69% 1.81%

2003 2.60% 2.98% 3.02% 2.22% 2.06% 2.11% 2.11% 2.16% 2.32% 2.04% 1.77% 1.88% 2.27%

I I 2002 1.14% 1.14% 1.48% 1.64% 1.18% 1.07% 1.46% 1.80% 1.51% 2.03% 2.20% 2.38% 1.59%

I 2001 3.73% 3.53% 2.92% 3.27% 3.62% 3.25% 2.72% 2.72% 2.65% 2.13% 1.90% 1.55% 2.83%

2000 2.74% 3.22% 3.76% 3.07% 3.19% 3.73% 3.66% 3.41% 3.45% 3.45% 3.45% 3.39% 3.38%

I I 1999 1.67% 1.61% 1.73% 2.28% 2.09% 1.96% 2.14% 2.26% 2.63% 2.56% 2.62% 2.68% 2.19%

I 1998 1.57% 1.44% 1.37% 1.44% 1.69% 1.68% 1.68% 1.62% 1.49% 1.49% 1.55% 1.61% 1.55%

1997 3.04% 3.03% 2.76% 2.50% 2.23% 2.30% 2.23% 2.23% 2.15% 2.08% 1.83% 1.70% 2.34%

I
Estimate future wotth given present value

F =P(I+I%) n _ Civil Engineering Reference Manual, Pg. 2-2

I annual inflation
Cactus Basin
O&M Costs P Period to t 1 n i F

I $/AClYear $160.44 years 0 0 0 2.34% $160.44
$/AClYear $160.44 years 0 0 0 1.55% $160.44
$/AClYear $160.44 years 0 0 0 2.19% $160.44

I $/AClYear $160.44 years 0 0 0 3.38% $160.44
$/AClYear $160.44 years 0 0 0 2.83% $160.44
$/AClYear $160.44 years 2002 2003 1 1.59% $162.99

I $/AClYear $162.99 years 2003 2004 1 2.04% $166.32
Rounded Value: $166.00

I
annual inflation

Northern Basin
O&M Costs P Period to t 1 n i F

I
$/AClYear $160.44 years 0 0 0 2.34% $160.44
$/AClYear $160.44 years 0 0 0 1.55% $160.44
$/AClYear $160.44 years 0 0 0 2.19% $160.44
$/AClYear $160.44 years 0 0 0 3.38% $160.44

I $/AClYear $160.44 years 0 0 0 2.83% $160.44
$/AClYear $160.44 years 2002 2003 1 1.59% $162.99
$/AClYear $162.99 years 2003 2004 1 2.04% $166.32

I Rounded Value: $166.00

annual inflation

I LAFB NW Basin
O&M Costs P Period to t 1 n i F

$/AClYear $160.44 years 0 0 0 2.34% $160.44

I
$/AClYear $160.44 years 0 0 0 1.55% $160.44
$/AClYear $160.44 years 0 0 0 2.19% $160.44
$/AClYear $160.44 years 0 0 0 3.38% $160.44
$/AClYear $160.44 years 0 0 0 2.83% $160.44

I $/AClYear $160.44 years 2002 2003 1 1.59% $162.99
$/AClYear $162.99 years 2003 2004 1 2.04% $166.32

Rounded Value: $166.00

I
I
I





I Adjusted Unit Costs
Cost Group D

I annual inflation
1-108 Basin O&M

I Costs P Period to t 1 n i F
$/AClYear $160.44 years 0 0 0 2.34% $160.44
$/AClYear $160.44 years 0 0 0 1.55% $160.44

1- $/AClYear $160.44 years 0 0 0 2.19% $160.44
$/AClYear $160.44 years 0 0 0 3.38% $160.44
$/AClYear $160.44 years 0 0 0 2.83% $160.44

I
$/AClYear $160.44 years 2002 2003 1 1.59% $162.99
$/AClYear $162.99 years 2003 2004 1 2.04% $166.32

Rounded Value: $166.00

I annual inflation
Yuma Basin O&M

Costs P Period to t 1 n i F

I $/AClYear $160.44 years 0 0 0 2.34% $160.44
$/AClYear $160.44 years 0 0 0 1.55% $160.44
$/AClYear $160.44 years 0 0 0 2.19% $160.44

I $/AClYear $160.44 years 0 0 0 3.38% $160.44
$/AClYear $160.44 years 0 0 0 2.83% $160.44
$/AClYear $160.44 years 2002 2003 1 1.59% $162.99

I
$/AClYear $162.99 years 2003 2004 1 2.04% $166.32

Rounded Value: $166.00

annual inflation

I MC85 Basin O&M
Costs P Period to t 1 n i F

$/AClYear $160.44 years 0 0 0 2.34% $160.44

I $/AClYear $160.44 years 0 0 0 1.55% $160.44
$/AClYear $160.44 years 0 0 0 2.19% $160.44
$/AClYear $160.44 years 0 0 0 3.38% $160.44

I $/AClYear $160.44 years 0 0 0 2.83% $160.44
$/AClYear $160.44 years 2002 2003 1 1.59% $162.99
$/AClYear $162.99 years 2003 2004 1 2.04% $166.32

I Rounded Value: $166.00

annual inflation

I
ChannelO&M

Costs P Period to t 1 n i F
$/LFlYear $2.96 years 0 0 0 2.34% $2.96
$/LFlYear $2.96 years 0 0 0 1.55% $2.96

I $/LFlYear $2.96 years 0 0 0 2.19% $2.96
$/LFlYear $2.96 years 0 0 0 3.38% $2.96
$/LFlYear $2.96 years 0 0 0 2.83% $2.96

I $/LFlYear $2.96 years 2002 2003 1 1.59% $3.01
$/LFlYear $3.01 years 2003 2004 1 2.04% $3.07

Rounded Value: $3.00

I
I
I



Adjusted Unit Costs
Cost Group E

Estimate future wotth given present value

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVE
2004 1.93% 1.69%

1.81%
2003 2.60% 2.96% 3.02% 2.22% 2.06% 2.11% 2.11% 2.16% 2.32% 2.04% 1.77% 1.88% 2.27%
2002 1.14% 1.14% 1.48% 1.64% 1.18% 1.07% 1.46% 1.80% 1.51% 2.03% 2.20% 2.38% 1.59%
2001 3.73% 3.53% 2.92% 3.27% 3.62% 3.25% 2.72% 2.72% 2.65% 2.13% 1.90% 1.55% 2.83%
2000 2.74% 3.22% 3.76% 3.07% 3.19% 3.73% 3.66% 3.41% 3.45% 3.45% 3.45% 3.39% 3.38%
1999 1.67% 1.61% 1.73% 2.28% 2.09% 1.96% 2.14% 2.26% 2.63% 2.56% 2.62% 2.66% 2.19%
1998 1.57% 1.44% 1.37% 1.44% 1.69% 1.68% 1.68% 1.62% 1.49% 1.49% 1.55% 1.61% 1.55%
1997 3.04% 3.03% 2.76% 2.50% 2.23% 2.30% 2.23% 2.23% 2.15% 2.08% 1.83% 1.70% 2.34%I

I

I
I

I
I
I
I
I
I
I
I

F =P(I+I%) n • Civil Engineering Reference Manual, Pg. 2.2

annual inflation
Grouted Rip Rap P Period to t 1 n i F

$/CY $130.00 years 0 0 0 2.34% $130.00
$/CY $130.00 years 0 0 0 1.55% $130.00
$/CY $130.00 years 0 0 0 2.19% $130.00
$/CY $130.00 years 0 0 0 3.38% $130.00
$/CY $130.00 years 2001 2002 1 2.83% $133.68
$/CY $133.68 years 2002 2003 1 1.59% $135.80
$/CY $135.80 years 2003 2004 1 2.04% $138.57

Rounded Value: $139.00

annual inflation
Hydroseed P Period to t 1 n i F

$/AC $2,080.00 years 0 0 0 2.34% $2,080.00
$/AC $2,080.00 years 0 0 0 1.55% $2,080.00
$/AC $2,080.00 years 0 0 0 2.19% $2,080.00
$/AC $2,080.00 years 0 0 0 3.38% $2,080.00
$/AC $2,080.00 years 2001 2002 1 2.83% $2,138.86
$/AC $2,138.86 years 2002 2003 1 1.59% $2,172.87
$/AC $2,172.87 years 2003 2004 1 2.04% $2,217.20

Rounded Value: $2,218.00

annual inflation
Channel

Excavation p Period to t 1 n i F
$/CY $3.00 years 0 0 0 2.34% $3.00
$/CY $3.00 years 0 0 0 1.55% $3.00
$/CY $3.00 years 0 0 0 2.19% $3.00
$/CY $3.00 years 0 0 0 3.38% $3.00
$/CY $3.00 years 2001 2002 1 2.83% $3.08
$/CY $3.08 years 2002 2003 1 1.59% $3.13
$/CY $3.13 years 2003 2004 1 2.04% $3.20

Rounded Value: $3.00

I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Adjusted Unit Costs
Cost Group E

Fill P Period to t 1 n ; F
$/CY $3.00 years 0 0 0 2.34% $3.00
$/CY $3.00 years 0 0 0 1.55% $3.00
$/CY $3.00 years 0 0 0 2.19% $3.00
$/CY $3.00 years 0 0 0 3.38% $3.00
$/CY $3.00 years 2001 2002 1 2.83% $3.08
$/CY $3.08 years 2002 2003 1 1.59% $3.13
$/CY $3.13 years 2003 2004 1 2.04% $3.20

Rounded Value: $3.00

Detention Basin
Excavation p Period to t 1 n ; F

$/CY $5.00 years 0 0 0 2.34% $5.00
$/CY $5.00 years 0 0 0 1.55% $5.00
$/CY $5.00 years 0 0 0 2.19% $5.00
$/CY $5.00 years 0 0 0 3.38% $5.00
$/CY $5.00 years 2001 2002 1 2.83% $5.14
$/CY $5.14 years 2002 2003 1 1.59% $5.22
$/CY $5.22 years 2003 2004 1 2.04% $5.33

Rounded Value: $5.00
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1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Total =

Operation and Maintenance ~ 50-year life cycle =

1 of 1
Table A-6.1

$275,487
$41,848

$1,571,064

$1,620,000
$200,000

$65,083
$118,888

COST

$964,498

COST

$964,498

$275,487
$41,848

$1,447,697

$1,045,440
$200,000
$118,888

$3,892,370
$389,237

$1,167,711

$6,413,816

$5,345,603

$3,129,361
$312,936
$938,808

91,829
13,949

26

1,045,440
2
1
1

91,829
13,949
24.1

1,045,440
2
1

QUANTITY

QUANTITY

UNIT COST

$3.00
$3.00

$60,000.00

$1.55
$100,000.00
$65,083.38

$118,888.08

UNIT COST

$3.00
$3.00

$60,000.00

$1.00
$100,000.00
$118,888.08

Sub Total =
Engineering (10% Construction) =

30% Contingency =

CY.
C.Y.

ACRE

SF
EA.
CY.
EA.

C.Y.
CY.

ACRE

SF
EA.
EA.

Table A-6.1
Loop 303 ADMP Update Proposed Channel Quantities

Camelback Channel Preferred Alternative

ITEM DESCRIPTION UNIT

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Operation and Maintenance - 50-year life cycle =

Camelback Channel Preferred Alternative

ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill
Channel ROW - rectangular bounding lines

Landscaping & Aesthetic Treatmene,3
Structure Relocation

1 Barrel 100' Long, 8' Wide, 10' High RCB Pedestrian Crossing
3 Barrel 100' Long, 10' X 4' RCB Culvert

Channel Excavation
Channel Fill
C,hannel ROW - daylight only

Landscaping & Aesthetic Treatmene
Structure Relocation

3 Barrel 100' Long, 10' X 4' RCB Culvert

CHANNEL NAME

CHANNEL NAME

SR303L

SR303L



-------------------Table A-6.2
Loop 303 ADMP Update Proposed Channel Quantities

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Sub Total =
Engineering (10% construction) =

30% Contingency =

Jackrabbit Channel Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping boundary
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment2

Rip Rap Energy Dissipater
Structure Relocations
6" Waterline Relocation
8" Waterline Relocation
Overhead Electric Relocation

1 Barrel 24" RCP Low Flow Bleed Pipe
9 Barrel 48' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 170' Long, 10' Wide, 4' High RCB Culvert
1 Barrel 174' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 179' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 194' Long, 10' Wide, 4' High RCB Culvert
1 Barrel 97' Long, 30" DIAM. RCP Culvert
1 Barrel 102' Long, 30" DIAM. RCP Culvert
2 Barrel 178' Long, 30" DIAM. RCP Culvert
1 Barrel 89' Long, 36" DIAM. RCP Culvert
1 Barrel 178' Long, 36" DIAM. RCP Culvert
4 Barrel 90' Long, 48" DIAM. RCP Culvert
3 Barrel 98' Long, 48" DIAM. RCP Culvert
2 Barrel 105' Long, 48" DIAM. RCP Culvert
2 Barrel 109' Long, 48" DIAM. RCP Culvert
2 Barrel 112' Long, 66" DIAM. RCP Culvert
8 Barrel 120' Long, 66" DIAM. RCP Culvert

C.Y.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
LF
LF
EA
LF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.00
$5,000.00

$100,000.00
$46.05
$56.08

$20,000.00
$65.00

$171,057.74
$252,132.64
$74,915.44

$264,543.55
$285,557.47
$12,212.76
$12,725.76
$42,009.28
$11,882.88
$22,295.88
$75,620.20
$61,769.10
$44,768.00
$45,993.00
$73,556.20

$296,788.40

542,695
59,134
150,217

1,293
107

8

4,215,737
1
2

181
361

1
8,323

2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

$1,628,085
$177,401
$751,085
$179,765

$6,411,828
$507,562

$4,215,737
$5,000

$200,000
$8,335

$20,245
$20,000

$540,995
$342,115
$252,133

$74,915
$264,544
$285,557

$12,213
$12,726
$42,009
$11,883
$22,296
$75,620
$61,769
$44,768
$45,993
$73,556

$296,788
$16,584,924

$1,658,492
$4,975,477

Basin Operation and Maintenance - 50-year life cycle =
Channel Operation and Maintenance - 50-year life cycle =

$56,955
$3,185,308

Total = $26,461,157

Jackrabbit Channel Cost - Option B

CHANNEL NAME ITEM DESCRIPTION . UNIT UNIT COST QUANTITY COST

$1,628,085
$177,401
$751,085
$179,765

$6,411,828
$507,562

$6,060,000
$430,000

$5,000
$200,000

$8,335
$20,245
$20,000

$540,995
$110,989
$103,689

$79,215
$342,115
$252,133

$74,915
$264,544 .
$285,557

$12,213
$12,726
$42,009
$11,883
$22,296
$75,620
$61,769
$44,768
$45,993
$73,556

$296,788

$19,353,080.
$1,935,308
$5,805,924

$3.00
$3.06
$5.00

$139.00
$60,000.00
$60,000.00

$1.55
$1.41

$5,000.00
$100,000.00

$46.05
$56.08

$20,000.00
$65.00

$110,988.56
$103,688.81
$39,607.72

$171,057.74
$252,132.64
$74,915.44

$264,543.55
$285,557.47
$12,212.76
$12,725.76
$42,009.28
$11,882;88
$22,295.88
$75,620.20
$61,769.10
$44,768.00
$45,993.00
$73,556.20

$296,788.40

542,695
59,134
150,217

1,293
107
8

3,910,817
304,920

1
2

181
361

1
8,323

1
1
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Sub Total =
Engineering (10% construction) =

30% Contingency =

C.Y.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
LF
LF
EA
LF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap

1 Channel ROW - enveloping boundary
1 Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channel2.
3

Landscaping & Aesthetic Treatment - basin2
,3

Rip Rap Energy Dissipater
Structure Relocations
6" Waterline Relocation
8" Waterline Relocation
Overhead Electric Relocation
Barrel 24" RCP Low Flow Bleed Pipe

1 Barrel 194' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 179' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 48' Long, 8' Wide, 10' High RCB Pedestrian Crossing
9 Barrel 48' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 170' Long, 10' Wide, 4' High RCB Culvert
1 Barrel 174' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 179' Long, 10' Wide, 4' High RCB Culvert
4 Barrel 194' Long, 10' Wide, 4' High RCB Culvert
1 Barrel 97' Long, 30" DIAM. RCP Culvert
1 Barrel 102' Long, 30" DIAM. RCP Culvert
2 Barrel 178' Long, 30" DIAM. RCP Culvert
1 Barrel 89' Long, 36" DIAM. RCP Culvert
1 Barrel 178' Long, 36" DIAM. RCP Culvert
4 Barrel 90' Long, 48" DIAM. RCP Culvert
3 Barrel 98' Long, 48" DIAM. RCP Culvert
2 Barrel 105' Long, 48" DIAM. RCP Culvert
2 BarreI109'Long,48" DIAM. RCP Culvert
2 Barrel 112' Long, 66" DIAM. RCP Culvert
8 Barrel 120' Long, 66" DIAM. RCP Culvert

Jackrabbit Channel

Basin Operation and Maintenance - 50-yearlife cycle =
Channel Operation and Maintenance - 50-year life cycle =

$56,955
$3,185,308

Total = $30,336,576

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

10f1
TableA-6.2



Approx. O&M
Linear Mile Cost per Cost per Cost per
Feet Number From To Reach Foot Reach
b~bU 1 to £ (.;lIa Klver \VIL; ~b :j)£,98Q,172.72 ($501 ) (:j)~~b,OOO)

6050 . 2 to 3 MC85 Lower Buckeye Road $11,737,470.32 ($1,940) ($1,328,370)
5350 3 to 4 Lower Buckeye Road Yuma Road $2,878,669.62 ($538) $787,500)
5350 4 to 5 Yuma Road Van Buren Street $7,436,805.17 ($1,390) ($1,072,250)

5079.56 5 to 6 Van Buren Street Approx. 342' south of 1-10 $3,185,142.79 ($627) $769,434)
8420.44 6 to 7 Approx. 342' south of 1-1 0 Thomas Road $23,206,969.45 ($2,756) ($2,098,846)

5450 7 to 8 Thomas Road Indian School Road $2,555,001.92 ($469) $810,000)
5350 8 to 9 Indian School Road Camelback Road $1,490,929.93 ($279) $810,000)
5350 9 to 10 Camelback Road Bethany Home Road $31,136,118.80 ($5,820) ($2,132,960)
5300 10 to 11 Bethany Home Road Glendale Avenue $2,758,733.76 ($521 ) ($795,000)
5300 11 to 12 -Glendale Avenue Northem Avenue $3,095,444.77 ($584) ($802,500)
5300 12 to 13 Northern Avenue Olive Avenue $10,817,857.77 ($2,041 ) ($1,086,330)
5300 13 to 14 Olive Avenue _. Peoria Avenue $3,250,755.00 ($613) $795,000)
5350 14 to 15 Peoria Avenue Cactus Road $3,000,460.22 ($561 ) $802,500)
5300 15 to 16 Cactus Road WaddelllThunderbird Road $15,366,512.73 ($2,899) ( 1,195,890)
5250 16 to 17 WaddelllThunderbird Road Greenway Road $2,111,258.24 ($402) :$795,000)

5280.42 17 to 18 Greenway Road Bell Road $1,750,905.69 ($332) $792,063)

Costs Given in Terms of ADMP Update 'Reaches' - Option A

Total Including O&M = $198,021,535.46

1. Operation and maintenance for a 50-year life cycle.

$17,758,643.00$128,759,208.90
$12,875,921
$38,627,763

$180,262,892

Table A-6.3a-i
Cost Estimate Summary
for The SR 303L Channel

Sub Total =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

---



-------------------------------------------------------------------------------------------------------

Table A-6.3b-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative· from the Gila River to MC 85 • Option A

COST

Total =

$3.00 27,597 $82,792
$3.00 8,942 $26,826

$218.32 5,900 $1,288,096
$60,000.00 9.2 $549,624

$1.00 59,000 $59,000
$100,000.00 1 $100,000
$858,420.00 1 $858,420

Sub Total = $2,980,173
Engineering (10% Construction) = $298,017

30% Contingency = $894,052

$885,000

$5,057,242

C.Y.
C.y.
L.F.

ACRE
SF
EA.
EA.

Channel Operation and Maintenance - 50~year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment
Structure Relocations

3 Single span bridge(s)

CHANNEL NAME

SR 303L



Table A-6.3c-j

Total = $17,760,828

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative .. from Me 85 to Lower Buckeye Road· Option A

COST

$922,500
$405,870

$3.00 19,065 $57,196
$3.00 2,000 $6,000

$149.57 4,301 $643,298
$5.00 1,003,758 $5,018,790

$162.50 0 $0
$60,000.00 7.1 $423,081
$60,000.00 51.7 $3,101,446
$2,218.00 49.4 $109,569

$1.00 61,500 $61,500
$47,700.00 1 $47,700
$5,000.00 1 $5,000
$160.00 2,872 $459,510

$1,603,200.00 1 '$1,603,200
$201,179.20 1 $201,179

Sub Total = $11,737,470
Engineering (10% Construction) = $1,173,747

30% Contingency = $3,521,241

C.Y.
C.Y.
L.F.
C.y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
L.F.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Utility Relocation
Rip Rap Energy Dissipater

1- 54" Low Flow Drain Pipe
3 Single span bridge(s)
4 Barrel 269' Long, 48" RCP Culvert

CHANNEL NAME
SR303L



Table A-6.3d-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Channel Operation and Maintenance - 50-year life cycle = $787,500

Total = $4,817,637

COST

$3.00 24,558 '$73,673
$3.00 421 $1,263

$207.79 5,250 $1,090,881
$60,000.00 10.1 $605,632

$1.00 52,500 $52,500
$100,000.00 4 $400,000
$42,000.00 1 $42,000

$612,720.00 1 $612,720
Sub Total = $2,878,670

Engineering (10% Construction) = $287,867
30% Contingency = $863,601

C.y.
C.Y.
L.F.

ACRE
SF
EA.
EA.
EA.

SR 303L Channel Preferred Alternative· from Lower Buckeye Road to Yuma Road· Option A

Channel Excavation
Channel Fill
Concrete&Steel
Ctiannel ROW
Landscaping & Aesthetic Treatment
Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR303L



Table A-6.3e-j

Total = $11,483,777

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative - from Yuma Road to Van Buren Road - Option A

COST

$802,500
$269,750

$3.00 30,748 $92,245
$3.00 ° $0

$160.21 4,624 $740,726
$5.00 532,903 $2,664,515

$60,000.00 11.2 $673,089
$60,000.00 37.8 $2,266,480
$2,218.00 32.5 $72,085

$1.00 53,500 $53,500
.$42,000.00 1 $42,000

$5,000.00 1 $5,000
$130.00 4,092 $531,965

$295,200.00 1 . $295,200
Sub Total = $7,436,805

Engineering (10% Construction) = $743,681
30% Contingency = $2,231,042

C.Y.
C.Y.
L.F.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
L.F.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Channel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Utility Relocation
Rip Rap Energy Dissipater

1- 48" Low Flow Drain Pipe
1 Long Span Culvert

CHANNEL NAME
SR 303L



Table A-6.3f-j

CHANNEL NAME
SR 303L

SR 303L Channel Preferred Alternative - from Van Buren to 1-10· Option A'
ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

·

Channel Excavation
Channel Fill
Concrete&Steel
Cl'lannel ROW
Landscaping & Aesthetic Treatment
Utility Relocation

1 5-span bridge(s)

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

$3.00 114,578 $343,735
$3.00 0 $0

$143.26 5,130 $734,905
$60,000.00 22.4 $1,346,082

$1.00 51,296 $51,296
$176,325.00 1 $176,325
$532,800.00 1 $532,800

Sub Total = $3,185,143
Engineering (10% Construction) = $318,514

30% Contingency = $955,543

Channel Operation and Maintenance - 50-year life cycle = $769,434

Total = $5,228,634



Table A-6.3g-j

SR 303L Channel Preferred Alternative - from 1-10 to Thomas Road· OlJtionA
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT cosT QUANTITy ·cosT
SR 303L

-

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Cnannel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Utility Relocation
Rip Rap Energy Dissipater

1 - 48" Low Flow Drain Pipe
3 - 54" Low Flow Drain Pipe
3 - 10' X 6' Equalizer Pipe
1 Single span bridge(s)

4 - Barrel 1021' Long, 72" RCP Culvert

C.Y.
C.Y.
L.F.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
L.F.
L.F.
EA.
EA.
EA.

$3.00 60,616 $181,847
$3.00 16 $48

$132.62 4,874 $646,412
$5.00 2,159,567 $10,797,835

$60,000.00 7.0 $419,088
$60,000.00 93.2 $5,594,175
$2,218.00 87.6 $194,297

$1.00 83,704 $83,704
$178,750.00 1 $178,750

$5,000.00 2 $10,000
$130.00 527 $68,568.50
$160.00 6,094 $2,925,120.00

$540,272.14 1 $540,272
$219,780.00 1 $219,780

$1,347,072.60 1 $1,347,073
Sub Total = $23,206,969

Engineering (10% Construction) = $2,320,697
30% Contingency = $6,962,091

Channel Operation and Maintenance - 50-year life cycle = $1,255,566
Basin Operation and Maintenance - 50-year life cycle = $843,280

Total = $34,588,603



Table A-6.3h-j

SR 303L Channel Preferred Alternative - from Thomas Road to Indian School Road - Option A
cHANNEL NAME ITEM DESCRipTIoN UNIT UNIT cosT QUANTITOUy....-------.,...c""'oi"E'sT..
SR 303L

Total = $4,387,003

Channel Operation and Maintenance - 50-year life cycle = $810,000

$3.00 62,709 $188,127
$3.00 0 $0

$135.74 5,400 $732,988
$60,000.00 ' 9.1 $545,047

$1.00 54,000 $54,000
$167,000.00 1 $167,000
$867,840.00 1 $867,840

Sub Total - $2,555,002
Engineering (10% Construction) = $255,500

30% Contingency = $766,501

C.y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
La'ndscaping & Aesthetic Treatment
Utility Relocation

2 Single span bridge(s)



Table A-6.3j-j

SR 303L Channel Preferred Altern~tive - Indian School Road to Camelback Road - Option A

Sub T6tal.- $1,490,930
Engineering (10% Construction) = $149,093

30% Contingency = $447,279

Channel Operation and Maintenance - 50-year life cycle =

Total =

$96,816
$476

$399,323
$147,315
·$54,000

$331,000
$462,000

$810,000

$2,897,302

32,272
159

3,834
2.5

54,000
1
1

$3.00
$3.00

$104.14
$60,000.00

$1.00
$331,000.00
$462,000.00

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment
Utility Relocation
Long Span Culvert1



Table A-6.3j-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $45,723,526

SR 303L Channel Preferred Alternative - Camelback Road to Bethany Home Road -Option A
COST

$3.00 57,275 $171,825
$3.00 1,174 $3,521

$302.18 5,300 $1,601,545
$5.00 1,981,906 $9,909,530

$162.50 208 $33,850
$60,000.00 4.5 $272,738
$60,000.00 176.3 $10,578,812
$2,218.00 162.8 $361,090

$1.00 53,000 $53,000
$86,000.00 1 $86,000

. $5,000.00 4 $20,000
$283,265.09 1 $283,265

$100.00 2,926 $292,596
$65.00 1,417 $92,131
$58.00 971 $56,302
$58.00 1,699 $98,533

$160.00 9,976 $1,596,085
$91,603.42 1 $91,603

$1,320,992.63 1 $1,320,993
$1,840,508.81 1 $1,840,509
$1,320,992.63 1 $1,320,993
$1,051,200.00 1 $1 051,200

Sub Total = $31,136,119
Engineering (10% Construction) = $3,113,612

30% Contingency = $9,340,836

C.Y.
C.Y.
L.F.
C.y.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
L.F.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year /fie cycle = $795,000
Basin Operation and Maintenance - 50-year Ifie cycle = $1,337,960

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Utility Relocation
Rip Rap Energy Dissipater

1 - 6' X 4' RCB Basin Outfall Pipe and Headwalls
1 - 36" Low Flow Drain Pipe
1 - 24" Low Flow Drain Pipe
1 - 18" Low Flow Drain Pipe
1 - 18" Low Flow Drain Pipe
1 - 54" Low Flow Drain Pipe
1 - 54" RCP Basin Equalizer and Headwalls
4 - 84" RCP Basin Equalizer and Headwalls
4 - 10' X 6' RCB Basin Equalizer and Headwalls
3 -10' X 6' RCB Basin Equalizer and Headwalls
1 Long Span Culvert

CHANNEL NAME
SR303L



Table A-6.3k-j

SR 303L
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $4,657,227

COST

$3.00 40,305 $120,914
$3.00 6,366 $19,097

$242.25 5,300 $1,283,949
$162.50 296 $48,086

$60,000.00 5.9 $356,487
$1.00 53,000 $53,000

$90,000.00 1 $90,000
$787,200.00 1 $787,200

Sub Total = $2,758,734
Engineering (10% Construction) = $275,873

30% Contingency = $827,620

$795,000

C.y.
C.Y.
L.F.
C.Y.

ACRE
SF
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Drop Structures - additional concrete
Channel ROW
Landscaping & Aesthetic Treatment .
Utility Relocation

1 Long Span Culvert

SR 303L Channel Preferred Alternative - from Bethany Home Road to Gle!1-,:tale_Avenue - Option A



Table A-6.31-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Channel Operation and Maintenance - 50-year life cycle = $802,500

Total = $5,136,123

COST

$3.00 50,365 $151,096
$3.00 1,254 $3,761

$230.17 5,350 $1,231,419
$60,000.00 5.6 $337,069

$1.00 53,500 $53,500
$100,000.00 3 $300,000
$106,000.00 1 $106,000
$912,600.00 1 $912,600

Sub Total = $3,095,445
Engineering (10% Construction) = $309,544

30% Contingency = $928,633

C.Y.
C.y.
L.F.

ACRE
SF
EA.
EA.
EA.

SR 303L Channel Preferred Alternative - from Glendale Avenue to Northern Avenue .. Option A

Channel Excavation
Channel Fill
Concrete&Steel
Cnannel ROW
Landscaping & Aesthetic Treatment
Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR303L



Table A-6.3m-j

Total = $16,231,331

Sub Total = $10,817,858
Engineering (10% Construction) = $1,081,786

30% Contingency = $3,245,357

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

$795,000
$291,330

COST

$290,734
$510

$1,090,310
$3,882,765

$111,602
$483,176

$2,504,876
$86,280
$53,000

$300,000
$124,850

$5,000
$1,139,200

$645,660
$99,895

96,911
170

5,300
776,553

687
8.1

41.7
38.9

53,000
3
1
1

7,120
1
1

$3.00
$3.00

$205.72
$5.00

$162.50
$60,000.00
$60,000.00
$2,218.00

$1.00
$100,000.00
$124,850.00

$5,000.00
$160.00

$645,660.00
$99,894.80

CY.
C.y.
L.F.
CY.
C.Y.

ACRE
ACRE
ACRE

SF
EA.
EA.
EA.
L.F.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative - from Northern Avenue to Olive Avenue - Option A

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Structure Relocations
Utility Relocation
Rip Rap Energy Dissipater

1 - 54" Low Flow Drain Pipe
1 Single span bridge{s)

2 - Barrel 256' Long, 60" RCP Culvert

CHANNEL NAME
SR 303L



Table A·6.3n-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative - Olive Avenue to Peoria Avenue· Option A

Total = $5,346,057

COST

$3.00 43,184 $129,551
$3.00 6,300 $18,901

$257.13 5,300 $1,362,780
$162.50 300 $48,808

$60,000.00 5.3 $315,416
$1.00 53,000 $53,000

$100,000.00 2 $200,000
$121,200.00 1 $121,200

$1,001,100.00 1 $1,001,100
Sub Total = $3,250,755

Engineering (10% Construction) = $325,076
30% Contingency = $975,227

$795,000

C.Y.
C.Y.
L.F.
C.Y.

ACRE
SF
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Drop Structures - additional concrete
Channel ROW
Landscaping & Aesthetic Treatment
Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR303L



Table A-6.30-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $5,003,144

SR 303L Channel Preferred Alternative - Peoria Avenue to Cactus Road - Option A
COST

$3.00 49,260 $147,779
$3.00 1,680 $5,040

$270.84 5,350 $1,449,001
$60,000.00 3.2 $192,540

$1.00 53,500 $53,500
$267,000.00 1 $267,000
$885,600.00 1 $885,600

Sub Total = $3,000,460
Engineering (10% Construction) = $300,046

30% Contingency = $900, 138

$802,500

C.Y.
C.Y.
L.F.

ACRE
SF

EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Cliannel ROW
Landscaping & Aesthetic Treatment

Utility Relocation
1 Single span bridge(s)

CHANNEL NAME
SR 303L



Table A-6.3p-j

Total = $22,709,008

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative· from Cactus Road to ThunderbirdlWaddell Road· Option A

$15,366,513
$1,536,651
$4,609,954

$795,000
$400,890

·COST

$191,654
$6,190

$1,016,685
$7,598,410

$105,888
$151,517

$3,052,476
$107,129
$53,000

$185,200
$5,000

$1,803,392.00
$1,003,200

$86,772

63,885
2,063
5,300

1,519,682
652
2.5

50.9
48.3

53,000
1
1

5,636
1
1

Sub Total =
Engineering (10% Construction) =

30% Contingency =

$3.00
$3.00

$191.83
$5.00

$162.50
$60,000.00
$60,000.00
$2,218.00

$1.00
$185,200.00

$5,000.00
$160.00

$1,003,200.00
$86,771.50

C.Y.
C.y.
L.F.
C.Y.
CY.

ACRE
ACRE
ACRE

SF
EA.
EA.
L.F.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Hydroseed & Topsoil
Landscaping & Aesthetic Treatment
Utility Relocation
Rip Rap Energy Dissipater

2 - 54" Low Flow Drain Pipe
1 Single span bridge(s)

2 - Barrel 263' Long, 48" RCP Culvert

SR303L



Table A-6.3q-j

SR 303L Channel Preferred Alternative· Waddell/Thunderbird Road to Greenway Road· Option A
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITy CosT
SR303L

Total = $3,750,762

$795,000

$3.00 22,364 $67,093
$3.00 8,365 $25,096

$202.59 5,300 $1,073,705
$60,000.00 ' 2.2 $134,765

$1.00 53,000 $53,000
$100,000.00 1 $100,000
$96,000.00 1 $96,000
$561,600.00 1 $561,600

Sub Tota/- $2, 111,258
Engineering (10% Construction) = $211,126

30% Contingency = $633,377

C.y.
C.y.
L.F.

ACRE
SF
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment
Structure Relocations
Utility Relocation

1 Single span bridge(s)



Table A-6.3r-j

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $3,243,331

SR 303L Channel Preferred Alternative - Greenway Road to_~ellBpad- O~tionA
COST

$3.00 24,279 $72,837
$3.00 11,728 $35,183

$187.56 5,280 $990,339
$60,000.00 4.6 $273,651

$1.00 52,804 $52,804
$117,100.00 1 $117,100
$208,991.53 1 $208,992

Sub Total = $1,750,906
Engineering (10% Construction) = $175,091

30% Contingency = $525,272

$792,063

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Ctiannel ROW
Landscaping & Aesthetic Treatment
Utility Relocation

3 Barrel 183' Long, 10' X 4' RCB Culvert

CHANNEL NAME
SR 303L



Approx.
Linear Mile Cost per Cost per
Feet Number From To Reach Foot
590u 1 to ~ (,ilia Klver ML; ~o :jjJ,Ull ,4~1.o4 ,:jjOUO)
6050 . 2 to 3 MC85 Lower Buckeye Road $14,670,536.68 ($2,425)
5350 3 to 4 Lower Buckeye Road Yuma Road $2,906,529.25 $543)
5350 4 to 5 Yuma Road Van Buren Street $9,373,110.46 . ( 1>1,752)

5079.56 5 to 6 Van Buren Street Approx. 342' south of 1-10 $3,212,363.29 $632)
8420.44 6 to 7 Approx. 342' south of 1-10 Thomas Road $28,397,091.20 ($3,372)

5450 7 to 8 Thomas Road Indian School Road $2,583,657.54 ($474)
5350 8 to 9 Indian School Road Camelback Road $1,519,585.55 ($284)
5350 9 to 10 Camelback Road Bethany Home Road $40,733,153.36 ($7,614)
5300 10 to 11 Bethany Home Road Glendale Avenue $2,786,858.72 ($526)
5300 11 to 12 Glendale Avenue . Northern Avenue $3,123,835.06 ($589)
5300 12 to 13 Northern Avenue Olive Avenue $13,129,702.53 ($2,477)
5300 13 to 14 Olive Avenue Peoria Avenue $3,278,879.96 $619)
5350 14 to 15 Peoria Avenue Cactus Road $3,028,850.51 $566)
5300 15 to 16 Cactus Road Waddell/Thunderbird Road $18,237,508.29 ($3,441 )
5250 16 to 17 WaddelllThunderbird Road Greenway Road $2,139,383.20 $408)

5280.42 17 to 18 Greenway Road Bell Road $1,778,926.75 $337)

Table A-6.3a-ii
Cost Estimate Summary
for The SR 303L Channel

Costs Given in Terms of ADMP Update 'Reaches' - Option B

Sub Total =
Engineering (10% Construction) =

30% Contingency =
$153,911,454.01

$15,391,145
$46,173,436



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3b-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Channel Operation and Maintenance - 50-year life cycle =

COST

$82,792
$26,826

$1,288,096
$549,624

$90,309

$100,000
$858,420

$3,011,482
$301,148
$903,444

$885,000

$5.101.074

1
1

27,597
8,942
5,900

9.2
59,000

$3.00
$3.00

$218.32
$60,000.00

$1.53

$100,000.00
$858,420.00

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Total =

EA.
EA.

C.Y.
CY.
L.F.

ACRE
SF

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment - channel1

SR 303L Channel Preferred Alternative - from the Gila River to MC 85 - Option B

Structure Relocations
3 Single span bridge(s)

CHANNEL NAME

SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3c-jj

Total = $21,867,121

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

$922,500
$405,870

$3.00 19,065 $57,196
$3.00 2,000 $6,000

$149.57 4,301 $643,298
$5.00 1,003,758 $5,018,790

$162.50 0 $0
$60,000.00 7.1 $423,081
$60,000.00 51.7 $3,101,446

$1.40 2,151,864.0 $3,010,000
$1.53 61,500 $94,136

$47,700.00 1 $47,700
$5,000.00 1 $5,000
$160.00 2,872 $459,510

$1,603,200.00 1 $1,603,200
$201,179.20 1 $201,179

Sub Total = $14,670,537
Engineering (10% Construction) = $1,467,054

30% Contingency = $4,401,161

C.Y.
C.Y.
L.F.
C.Y.
CY.

ACRE
ACRE

SF
SF
EA.
EA.
L.F.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative· from MC 85 to Lower Buckeye Road· Option B

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Landscaping & Aesthetic Treatment - basin1

Landscaping & Aesthetic Treatment - channel1

Utility Relocation
Rip Rap Energy Dissipater

1- 54" Low Flow Drain Pipe
3 Single span bridge(s)
4 Barrel 269' Long, 48" RCP Culvert

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3d-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $4,856,641

COST

$3.00 24,558 $73,673
$3.00 421 $1,263

$207.79 5,250 $1,090,881
$60,000.00 10.1 $605,632

$1.53 52,500 $80,360
$100,000.00 4 $400,000
$42,000.00 1 $42,000
$612,720.00 1 $612,720

Sub Total = $2,906,529
Engineering (10% Construction) = $290,653

30% Contingency = $871,959

$787,500

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative - from Lower Buckeye Road to YLJl71a _Rofjd - Option B

Channel Excavation
Channel Fill
Concrete&Steel
Cliannel ROW
Landscaping & Aesthetic Treatment - channel1

Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3e-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative - from Yuma Road to Van Buren Road - Option B

COST

$3.00 30,748 $92,245
$3.00 0 $0

$160.21 4,624 $740,726
$5.00 532,903 $2,664,515

$60,000.00 11.2 $673,089
$60,000.00 37.8 $2,266,480

$1.40 1,415,700.0 $1,980,000
$1.53 53,500 $81,890

$42,000.00 1 $42,000
$5,000.00 1 $5,000
$130.00 4,092 $531,965

$295,200.00 1 $295,200
Sub Total = $9,373,110

Engineering (10% Construction) = $937,311
30% Contingency = $2,811,933

$802,500
$269,750

C.Y.
C.y.
L.F.
C.Y.

ACRE
ACRE

SF
SF
EA.
EA.
L.F.
EA.

Total = $14,194,605

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Channel ROW
Basin ROW - area boudary
Landscaping & Aesthetic Treatment - basin1

Landscaping & Aesthetic Treatment - channel1

Utility Relocation
Rip Rap Energy Dissipater

1- 48" Low Flow Drain Pipe
1 Long Span Culvert

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3f-jj

ITEM DESCRIPTION UNIT ,UNIT COST QUANTITY

Total = $5,266,743

COST

$3.00 114,578 $343,735
$3.00 0 $0

$143.26 5,130 $734,905
$60,000.00 22.4 $1,346,082

$1.53 51,296 $78,516
$176,325.00 1 $176,325
$532,800.00 1 $532,800

Sub Total = $3,212,363
Engineering (10% Construction) = $321,236

30% Contingency = $963,709

$769,434

C.Y.
CY.
L.F.

ACRE
SF
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative - from Van Buren to /·10· Option B·

Channel Excavation
Channel Fill
Concrete&Steel
Cnannel ROW
Landscaping & Aesthetic Treatment - channel1

Utility Relocation
1 5-span bridge(s)

CHANNEL NAME
SR 303L



Table A-6.3g-ii

SR 303L Channel Preferred Alternative - from 1-10 to Thomas Road - OptionS

Total = $41,854,774

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

$3.00 60,616 $181,847
$3.00 16 $48

$132.62 4,874 $646,412
$5.00 2,159,567 $10,797,835

$60,000.00 7.0 $419,088
$60,000.00 93.2 $5,594,175

$1.40 3,815,856.0 $5,340,000
$1.53 83,704 $128,123

$178,750.00 1 $178,750
$5,000.00 2 $10,000
$130.00 527 $68,568.50
$160.00 6,094 $2,925,120.00

$540,272.14 1 $540,272
$219,780.00 1 $219,780

$1,347,072.60 1 $1,347,073
Sub Total = $28,397,091

Engineering (10% Construction) = $2,839,709
30% Contingency = $8,519,127

$1,255,566
$843,280

C.y.
CY.
L.F.
CY.

ACRE
ACRE

SF
SF
EA.
EA.
L.F.
L.F.
EA.
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Cliannel ROW
Basin ROW - area boudary
Landscaping & Aesthetic Treatment - basin I

Landscaping & Aesthetic Treatment - channel'
Utility Relocation
Rip Rap Energy Dissipater

1 - 48" Low Flow Drain Pipe
3 - 54" Low Flow Drain Pipe
3 - 10' X 6' Equalizer Pipe
1 Single span bridge(s)

4 - Barrel 1021' Long, 72" Rep Culvert

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



Table A-6.3h-jj

SR 303L Channel Preferred Alternative - from Thomas Road to Indian School Road - Option B
CHANNEL NAME ITEM DESCRipTIoN UNIT UNIT cosT aUANTfT"'ny.--------7'C'C7'C'O?C'ST.....
SR 303L

Total = $4,427,121

Channel Operation and Maintenance - 50-year life cycle = $810,000

$3.00 62,709 $188,127
$3.00 0 $0

$135.74 5,400 $732,988
$60,000.00 . 9.1 $545,047

$1.53 54,000 $82,656
$167,000.00 1 $167,000
$867,840.00 1 $867,840

Sub 70tal = $2, 583,658
Engineering (10% Construction) = $258,366

30% Contingency = $775,097

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment - channel'
Utility Relocation

2 Single span bridge(s)

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



Table A-6.3i-jj

SR 303L Channel Preferred Alternative - Indian School Road to Camelback Road - Option B
CHANNELNAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY . cosT

SR 303L

Si.JbToTaT= $1,519,586
Engineering (10% Construction) = $151,959

30% Contingency = $455,876

Channel Operation and Maintenance - 5-year life cycle = $810,000

$96,816
$476

$399,323
$147,315

$82,656
$331,000
$462,000

$2,937,420Total =

32,272
159

3,834
2.5

54,000
1
1

$3.00
$3.00

$104.14
$60,000.00 .

$1.53
$331,000.00
$462,000.00

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment - channel'
Utility Relocation

1 Long Span Culvert

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



Table A-6.3j-JJ

SR 303L
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY

SR 303L Channel Preferred Alternative - Camelback Road to Bethan'LHome Road -Option B
COST

C.Y.
CY.
L.F.
C.Y.
C.Y.

ACRE
ACRE

SF
SF
EA.
EA.
EA.
L.F.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.
EA.

Total = $59,159.375

$3.00 57,275 $171,825
$3.00 1,174 $3,521

$302.18 5,300 $1,601,545
$5.00 1,981,906 $9,909,530

$162.50 208 $33,850
$60,000.00 4.5 $272,738
$60,000.00 176.3 $10,578,812

$1.40 7,091,568.0 $9,930,000
$1.53 53,000 $81,125

$86,000.00 1 $86,000
$5,000.00 4 $20,000

$283,265.09 1 $283,265
$100.00 2,926 $292,596
$65.00 1,417 $92,131
$58.00 971 $56,302
$58.00 1,699 $98,533

$160.00 9,976 $1,596,085
$91,603.42 1 $91,603

$1,320,992.63 1 $1,320,993
$1,840,508.81 1 $1,840,509
$1,320,992.63 1 $1,320,993
$1,051,200.00 1 $1,051.200

Sub Tota/- $40,733,153
Engineering (10% Construction) = $4,073,315

30% Contingency = $12,219,946

Channel Operation and Maintenance - 50-year life cycle = $795,000
Basin Operation and Maintenance - 50-year life cycle = $1,337,960

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Landscaping & Aesthetic Treatment - basin'
Landscaping & Aesthetic Treatment - channel'
Utility Relocation
Rip Rap Energy Dissipater

1 - 6' X 4' RCB Basin Outfall Pipe and Headwalls
1 - 36" Low Flow Drain Pipe
1 - 24" Low Flow Drain Pipe
1 - 18" Low Flow Drain Pipe
1 - 18" Low Flow Drain Pipe
1 - 54" Low Flow Drain Pipe
1 - 54" RCP Basin Equalizer and Headwalls
4 - 84" RCP Basin Equalizer and Headwalls
4 -10' X 6' RCB Basin Equalizer and Headwalls
3 -10' X 6' RCB Basin Equalizer and Headwalls
1 Long Span Culvert

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



Table A-6.3k-ii

SR 303L
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY

SR 303L Channel Preferred Alternative· from Bethany Home Road to Glenda.le Avenue· Option B
COST

$3.00 40,305 $120,914
$3.00 6,366 $19,097

$242.25 5,300 $1,283,949
$162.50 296 $48,086

$60,000.00 5.9 $356,487

$1.53 53,000 $81,125
$90,000.00 1 $90,000
$787,200.00 1 $787,200

Sub Total = $2,786,859
Engineering (10% Construction) = $278,686

30% Contingency = $836,058

$795,000

C.y.
C.Y.
L.F.
C.Y.

ACRE

SF
EA.
EA.

Total = $4,696,602

·Channel Operation and Maintenance - ~O-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Drop Structures - additional concrete
Channel ROW

Landscaping & Aesthetic Treatment - channel1

Utility Relocation
1 Long Span Culvert

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.31-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative· from Glendale Avenue to Northern Avenue'" Option B

COST

Channel Operation and Maintenance

Total = $5,175,869

$3.00 50,365 $151,096
$3.00 1,254 $3,761

$230.17 5,350 $1,231,419
$60,000.00 5.6 $337,069

$1.53 53,500 $81,890
$100,000.00 3 $300,000
$106,000.00 1 $106,000
$912,600.00 1 $912,600

Sub Total = $3,123,835
Engineering (10% Construction) = $312,384

30% Contingency = $937, 151

$802,500

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.
EA.

Channel Excavation
Channel Fill
Concrete&Steel
Cnannel ROW

Landscaping & Aesthetic Treatment - channel1

Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3m-JJ

Total = $19,467,914

Sub Total = $13,129,703
Engineering (10% Construction) = $1,312,970

30% Contingency = $3,938,911

$795,000
$291,330

COST

$290,734
$510

$1,090,310
$3,882,765

$111,602
$483,176

$2,504,876
$2,370,000

$81,125
$300,000
$124,850

$5,000
$1,139,200

$645,660
$99,895

96,911
170

5,300
776,553

687
8.1

41.7
1,694,484.0

53,000
3
1
1

7,120
1
1

$3.00
$3.00

$205.72
$5.00

$162.50
$60,000.00
$60,000.00

$1.40
$1.53

$100,000.00
$124,850.00

$5,000.00
$160.00

$645,660.00
$99,894.80

C.Y.
C.Y.
L.F.
C.Y.
C.Y.

ACRE
ACRE

SF
SF
EA.
EA.
EA.
L.F.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

ITEM DESCRIPTION UNIT UNIT COST QUANTITY
SR 303L Channel Preferred Alternative - from Northern Avenue to Olive Avenue - Option B

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary

Landscaping & Aesthetic Treatment - basin1

Landscaping & Aesthetic Treatment - channel1

Structure Relocations
Utility Relocation
Rip Rap Energy Dissipater

1 - 54" Low Flow Drain Pipe
1 Single span bridge(s)

2 - Barrel 256' Long, 60" RCP Culvert

III

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3n-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $5,385,432

COST

$3.00 43,184 $129,551
$3.00 6,300 $18,901

$257.13 5,300 $1,362,780
$162.50 300 $48,808

$60,000.00 5.3 $315,416
$1.53 53,000 $81,125

$100,000.00 2 $200,000
$121,200.00 1 $121,200

$1,001,100.00 1 $1,001,100
Sub Total = $3,278,880

Engineering (10% Construction) = $327,888
30% Contingency = $983,664

$795,000

C.Y.
C.Y.
L.F.
C.Y.

ACRE
SF
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative· Olive Avenue to Peoria Avenue· Option B

Channel Excavation
Channel Fill
Concrete&Steel
Drop Structures - additional concrete
Channel ROW

Landscaping & Aesthetic Treatment ~ channel1

Structure Relocations
Utility Relocation

1 Single span bridge(s)

CHANNEL NAME
SR 303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.30-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $5,042,891

COST

$3.00 49,260 $147,779
$3.00 1,680 $5,040

$270.84 5,350 $1,449,001
$60,000.00 3.2 $192,540

$1.53 53,500 $81,890
$267,000.00 1 $267,000
$885,600.00 1 $885,600

Sub Total = $3,028,851
Engineering (10% Construction) = $302,885

30% Contingency = $908,655

$802,500

CY.
C.Y.
L.F.

ACRE
SF

EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative· Peoria Avenue to Cactus Road - Option B

Channel Excavation
Channel Fill
Concrete&Steel
Cliannel ROW

Landscaping & Aesthetic Treatment - channel1

Utility Relocation
1 Single span bridge(s)

CHANNEL NAME
SR303L



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3p-ii

Total = $26,728,402

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY ·COST

$191,654
$6,190

$1,016,685
$7,598,410

$105,888
$151,517

$3,052,476
$2,950,000

$81,125

$18,237,508
$1,823,751
$5,471,252

$795,000
$400,890

$185,200
$5,000

$1,803,392.00
$1,003,200

$86,772

1
1

5,636
1
1

63,885
2,063
5,300

1,519,682
652
2.5

50.9
2,103,948.0

53,000

Sub Total =
Engineering (10% Construction) =

30% Contingency =

$3.00
$3.00

$191.83
$5.00

$162.50
$60,000.00
$60,000.00

$1.40
$1.53

$185,200.00
$5,000.00
$160.00

$1,003,200.00
$86,771.50

EA.
EA.
L.F.
EA.
EA.

C.Y.
C.y.
L.F.
CY.
C.Y.

ACRE
ACRE

SF
SF

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Retention Basin Net Excavation
Drop Structures - additional concrete
Channel ROW
Basin ROW - area boudary
Landscaping & Aesthetic Treatment - basin1

Landscaping & Aesthetic Treatment - channel1

Utility Relocation
Rip Rap Energy Dissipater

2 - 54" Low Flow Drain Pipe
1 Single span bridge(s)

2 - Barrel 263' Long, 48" RCP Culvert

SR 303L Channel Preferred Alternative· from Cactus Road to ThunderbirdlWaddell Road· Option B

SR303L



Table A-6.3q-jj

SR 303L Channel Preferred Alternative - Waddell/Thunderbird Road to Greenway Road - Option B
~:~~:LEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTrrv- COST

Total = $3,790,136

$795,000

$3.00 22,364 $67,093
$3.00 8,365 $25,096

$202.59 5,300 $1,073,705
$60,000.00 . 2.2 $134,765

$1.53 53,000 $81,125
$100,000.00 1 $100,000
$96,000.00 1 $96,000
$561,600.00 1 $561,600

Sub 70tal - $2, 139,383
Engineering (10% Construction) = $213,938

30% Contingency = $641,815

CY.
C.Y.
L.F.

ACRE
SF
EA.
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill
Concrete&Steel
Channel ROW
Landscaping & Aesthetic Treatment - channell
Structure Relocations
Utility Relocation

1 Single span bridge(s)

1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.



1. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

Table A-6.3r-jj

ITEM DESCRIPTION UNIT UNIT COST QUANTITY

Total = $3,282,560

COST

$3.00 24,279 $72,837
$3.00 11,728 $35,183

$187.56 5,280 $990,339
$60,000.00 4.6 $273,651

$1.53 52,804 $80,825
$117,100.00 1 $117,100
$208,991.53 1 $208,992

Sub Total = $1,778,927
Engineering (10% Construction) = $177,893

30% Contingency = $533,678

$792,063

C.Y.
C.Y.
L.F.

ACRE
SF
EA.
EA.

Channel Operation and Maintenance - 50-year life cycle =

SR 303L Channel Preferred Alternative· Greenway Road to Bell Road· Option B

Channel Excavation
Channel Fill
Concrete&Steel
Cnannel ROW
Landscaping & Aesthetic Treatment - channel1

Utility Relocation
3 Barrel 183' Long, 10' X 4' RCB Culvert

CHANNEL NAME
SR303L



Table A-6.4
Loop 303 ADMP Update Proposed Channel Quantities

Upper Northern Channel

Sub Total =
Engineering (10% Construction) =

30% Contingency =

UNIT COST QUANTITY

-

Table A-6.4 - UNR Cost.xls

CHANNEL NAME
Upper Northern Channel

ITEM DESCRIPTION

Channel Excavation
Channel Fill
Drop Structllres - Grouted Rip-Rap
Channel ROW - enveloping lines

Landscaping & Aesthetic Treatmene
7 - Barrel 86' Long, 10' X 6' RCB Culvert
11 - Barrel 86' Long, 10' X 6' RCB Culvert

UNIT

C.Y.
C.Y
C.Y.

ACRE

SF
EA.
EA.

$3.00
$3.00,

$139.00
$60,000.00

$1.00
$246,421.65
$378,288.48

311,496
4,327
1,291
59.1

2,250,310
1
1

COST

$934,488
$12,980

$179,408
$3,547,974 .

$2,250,310
$246,422
$378,288

$7,549,870
$754,987

$2,264,961

Table A-6.4

Operation and Maintenance - 50-year life cycle =

Total =

Upper Northern Channel

$1,913,876

$12,483,694

CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Upper Northern Channel Channel Excavation
Channel Fill
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines

. Landscaping & Aesthetic Treatmene·3

1 Barrel 86' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 86' Long, 8' Wide, 10' High RCB Pedestrian Crossing

7 - Barrel 86' Long, 10' X 6' RCB Culvert
11 - Barrel 86' Long, 10' X 6' RCB Culvert

C.Y.
C.Y.
C.Y.

ACRE

SF
EA.
EA.
EA.
EA.

$3.00
$3.00

$139.00
$60,000.00

$1.55
$58,224.55
$58,224.55
$246,421.65
$378,288.48

311,496
4,327
1,291

59

2,250,310
1
1
1
1

$934,488
$12,980

$179,408
$3,547,974

$3,490,000
$58,225
$58,225

$246,422
$378,288

$8,906,010
$890,601

$2,671,803

$1,913,876

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

$14,382,290

1 of 1
Table A-6.4



Table A-6.S
Loop 303 ADMP Update Proposed Channel Quantities

Lower Northern Channel Cost - Option A
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Lower Northern Channel
Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment2

Structure Relocation
Rip Rap Energy Dissipater

1 Barrel 24" RCP Low Flow Bleed Pipe

C.Y.
CY.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
LF

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.00
$100,000.00

$5,000.00
$65.00

113,319
480

146,310
307
16.1
12.0

1,031,501
2
1

1,413

$339,956
$1,441

$731,549
$42,708

$965,688
$717,425

$1,031,501
$200,000

$5,000
$91,845

CHANNEL NAME
Lower Northern Channel

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Total =

Lower Northern Channel Cost - Option B
ITEM DESCRIPTION UNIT UNIT COST QUANTITY

$4,127,113
$412,711

$1,238,134

$571,360
$75,405

$6,424,723

COST

Sub Total =
Engineering (10% Construction) =

30% Contingency =

Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping·& Aesthetic Treatment - channel2,3

Landscaping & Aesthetic Treatment - basin2
,3

Structure Relocation
Rip Rap Energy Dissipater

1 Barrel 86' Long, 8' Wide, 10' High RCB Pedestrian Crossing
2 Barrel 86' Long, 10' Wide, 6' High RCB Culvert
1 Barrel 24" RCP Low Flow Bleed Pipe

CY.
CY.
C.Y.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
EA.
EA.
LF

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.56

$1.40
$100,000.00

$5,000.00
$58,224.55
$72,725.75

$65.00

113318.55
480.27

146309.8913
307.2531433

16.1
12.0

623,779

407,722
2
1
5
1

1413

$339,956
$1,441

$731,549
$42,708

$965,688
$717,425

$970,000

$570,000
$200,000

$5,000
$291,123

$72,726
$91,845

$4,999,460
$499,946

$1,499,838

~

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Total =
1. Unit cost varies with channel reach, this represents a weighted L!nit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

$571,360
$75,405

$6,999,245

1 of 1
Table A-6.5



Table A-6.6
Loop 303 ADMP Update Proposed Channel Quantities

Reems Channel Cost - Option A
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

CY.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
LF
EA.
EA.
EA.
EA.

-

Reems Channel
Channel Excavation
Channel Fill
.Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatmene
Rip Rap Energy Dissipater
185 LF 30" sewer relocation - perpendicular to channel
205 LF 42" sewer relocation - perpendicular to chan[lel

1 Barrel 42" RCP Low Flow Drain Pipe
5 Barrel 121' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 92' Long, 10' Wide; 4' High RCB Culvert
8 Barrel 92' Long, 10' Wide, 5' High RCB Culvert
9 Barrel 92' Long, 10' Wide, 5' High RCB Culvert

$3.00 394,308 $1,182,924
$3.00 20,607 $61,820
$5.00 601,714 $3,008,570

$139.00 1,925 $267,539
$60,000.00 98 $5,873,085
$60,000.00 51 $3,088,496

$1.00 5,473,314 $5,473,314
$5,000.00 1 $5,000
$56,400.00 1 $56,400
$73,500.00 1 $73,500

$125.00 1,449 $181,125
$226,438.85 1 $226,439
$241,379.84 2 $482,760
$287,473.36 1 $287,473
$321,487.67 1 $321,488

Sub Total = $20,589,933
Engineering (10% Construction) = $2,058,993

30% Contingency = $6, 176,980

Channel Operation and Maintenance - 50-year life cycle =J

Basin Operation and Maintenance - 50-year life cycle =

Total =

$2,976,199
$335,312

$32,137,417

1. Unit cost varies with channel reach, this represents a weighted. unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

10f2
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Table A-6.6
Loop 303 ADMP Update Proposed Channel Quantities

Reems Channel Cost· Option B
CHANNEL NAME ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Sub Total =
Engineering (10% Construction) =

30% Contingency =

I

Reems Channel Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines
Hydroseed & Topsoil

Landscaping & Aesthetic Treatment - channels2
,3

Landscaping & Aesthetic Treatment - basins2
,3

Rip Rap Energy Dissipater
185 LF 30" sewer relocation - perpendicular to channel
205 LF 42" sewer relocation - perpendicular to channel

1 Barrel 42" RCP Low Flow' Drain Pipe
1 Barrel 92' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 121' Long, 8' Wide, 10' High RCB Pedestrian Crossing
5 Barrel 121' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 92' Long, 10' Wide, 4' High RCB Culvert
8 Barrel 92' Long, 10' Wide, 5' High RCB Culvert
9 Barrel 92' Long, 10' Wide, 5' High RCB Culvert

C.Y.
C.Y.
C.Y.
C.Y.

ACRE
ACRE
ACRE

SF

SF
EA.
EA.
EA.
LF
EA.
EA.
EA.
EA.
EA.
EA.

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00
$2,500.00

$1.49

$1.40
$5,000.00

$56,400.00
$73,500.00

$125.00
$61,164.05
$75,371.63
$226,438.85
$241,379.84
$287,473.36
$321,487.67

394308.07
20606.78
601714

1924.741121
98
51
0.0

3,650,328

1,822,986
1
1
1

1,449
4
1
1
2
1
1

$1,182;924·
$61,820

$3,008,570 .
$267,539

$5,873,085
$3,088,496

$0

$5,430,000

$2,560,000
$5,000

$56,400
$73,500

$181,125
$244,656

$75,372
$226,439
$482,760
$287,473
$321,488

$23,426,647
$2,342,665
$7,027,994

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Total =

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

$2,976,199
$335,312

$36,108,817

2of2
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1. Unit cost varies with channel reach, this represents a weighted .unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Table 6.7
Loop 303 ADMP Update Proposed Channel Quantities

A T&SF Railroad Channel Cost • Option A

1 of 2
Table 6.7

$141,184
$3,831,238

COST

$2,578,270
$88,332

$1,456,476
$6,900,910
$1,287,090

$5,321,290
$5,000

$281,700
$18,000
$18,000

$237,600
$52,000
$10,000
$20,000
$26,000
$20,000.

$229,000
$108,032
$204,328
$236,535
$268,742
$325,568
$515,836

$32,264,614

$20,208,708
$2,020,871
$6,062,612

859,423
29,444

291,295
115.0
21.5

5,321,290
1
1
1
1
1
1
1
1
1
1

1,832
1
1
1
1
1
1

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.00
$5,000.00

$281,700.00
$18,000.00
$18,000.00

$237,600.00
$52,000.00
$10,000.00
$20,000.00
$26,000.00
$20,000.00

$125.00
$108,032.24
$204,327.90
$236,534.99
$268,742.09
$325,567.76
$515,835.75

UNIT COST QUANTITY

Sub Total =
Engineering (10% Construction) =

30% Contingency =

C.Y.
CY.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
LF
EA.
EA.
EA.
EA.
EA.
EA.

ITEM DESCRIPTION UNIT

Channel Exc;3vation
Channel Fill

. Detention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatmene
Rip Rap Energy Dissipater
1678 LF 30" sewer relocation - parallel to channel
200 LF 12" water relocation - perpendicular to channel
200 LF 12" water relocation - perpendicular to char:Jnel
2640 LF 8" water relocation - parallel to channel
200 LF 24" sewer relocation - Dysart Interceptor
238 LF OH Electric - perpendicular to channel
260 LF OH Electric - perpendicular to channel
200 LF Irrigation ditch - perpendicular to channel
287 LF OH Electric - perpendicular to channel

1 Barrel 42" RCP Low Flow Drain Pipe
3 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
6 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
8 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
9 Barrel 90' Long, 10' Wide, 6' High RCB Culvert
7 Barrel 190' Long, 10' Wide, 6' High RCB Culvert

CHANNEL NAME
AT&SF Railroad Channel



1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =
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Table 6.7

$141,184
$3,831,238

COST

$2,578,270
$88,332

$1,456,476
$6,900,910
$1,287,090

$6,660,000

$1,070,000
$5,000

$281,700
$18,000
$18,000

$237,600
$52,000
$10,000
$20,000
$26,000
$20,000

$300,921
$109,176
$229,000
$108,032
$204,328
$236,535
$268,742
$325,568
$515,836

$36,210,944

$23,027,516
$2,302,752
$6,908,255

859423.31
29443.9

291295.2338
115
21.5

4,553,327

767,963
1
1
1
1
1
1
1
1
1
1
5
1

1832
1
1
1
1
1
1

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.46

$1.39
$5,000.00

$281,700.00
$18,000.00
$18,000.00

$237,600.00
$52,000.00
$10,000.00
$20,000.00
$26,000.00
$20,000.00
$60,184.21

$109,175.87
$125.00

$108,032.24
$204,327.90
$236,534.99
$268,742.09
$325,567.76
$515,835.75

UNIT COST QUANTITY

CY.
C.Y.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
LF
EA.
EA.
EA.
EA.
EA.
EA.

Table 6.7
Loop 303 ADMP Update Proposed Channel Quantities

AT&SF Railroad Channel Cost - Option B
ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill

. Detention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channel2,3

Landscaping & Aesthetic Treatment - basin2
,3

Rip Rap Energy Dissipater
1678 LF 30" sewer relocation - parallel to channel
200 LF 12" water relocation - perpendicular to channel
200 LF 12" water relocation - perpendicular to channel
2640 LF8" water relocation. - parallel to channel .
200 LF 24" sewer relocation - Dysart Interceptor
238 LF OH Electric - perpendicular to channel
260 I,.F OH Electric - perpendicular to channel
200 LF Irrigation ditch - perpendicular to channel
287 LF OH Electric - perpendicular to channel

1 Barrel 90' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 190' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 42" RCP Low Flow Drain Pipe
3 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
6 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 90' Long, 10' Wide, 4' High RCB.Culv~rt

8 Barrel 90' Long, 10' Wide, 4' High RCB Culvert
9 Barrel 90' Long, 10' Wide, 6' High RCB Culvert
7 Barrel 190' Long, 10' Wide, 6' High RCB Culvert

CHANNEL NAME
A T&SF Railroad Channel



1. Unit cost varies with channel reach, this represents a weighted .unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

1 of 2
Table A-6.S

$720,613
$125,140

COST

$132,042
$71,630

$964,965
$1,194,901
$1,003,850

$1,485,396
$5,000

$102,033
$672,000
$175,780

$8,976,388

$5,807,596
$580,760

$1,742,279

44,014
23,877
192,993

19.9
16.7

1,485,396
1
1

400
2,068

QUANTITYUNIT COST

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.00
$5,000.00

$102,033.01
$240.00
$85.00

C.Y.
CY.
C.Y.

ACRE
ACRE

SF
EA.
EA.
LF
EA.

Table A-6.S
Loop 303 ADMP Update Proposed Channel Quantities

Lower EI Mirage Channel Cost__ g~tion A
ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill

. Detention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatmene
Rip Rap Energy Dissipater

5 Barrel 50' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 400' Long, 60" RCP Basin Outlet Pipe
1 Barrel 30" RCP Low Flow Drain Pipe

CHANNEL NAME
Lower EI Mirage Channel



1. Unit cost varies with channel reach, this represents a weighted ,unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

ITEM DESCRIPTION UNIT UNIT COST QUANTITY COST

Table A-6.S
Loop 303 ADMP Update Proposed Channel Quantities

Lower EI Mirage Channel Co;;.s;;.t:....·_0.::::..r.:.p.:.:.ti~o.:..:.n...;;;B:....- _

Total =
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Table A-6.S

$132,042
$71,630

$964,965
$1,194,901
$1,003,850

$1,260,000

$950,000
$5,000

$60,184
$102,033

$96,000
$175,780

$9,268,692

$6,016,384
$601,638

$1,804,915

$720,613
$125,140

44013.84
23876.51
192993

20
17

808,038

677,358
1
1
1

400
2068

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.56

$1.40
$5,000.00

$60,184.21
$102,033.01

$240.00
$85.00

Sub Total =
Engineering (10% Construction) =

30% Contingency =

C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
EA.
LF
EA.

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Channel Excavation
Channel Fill

. Detention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channe[2,3

Landscaping & Aesthetic Treatment - basin2,3
Rip Rap Energy Dissipater

1 Barrel 50' Long, 8' Wide, 10' High RCB Pedestrian Crossing
5 Barrel 50' Long, 10' Wide, 4' High RCB Culvert
7 Barrel 400' Long, 60" RCP Basin Outlet Pipe
1 Barrel 30" RCP Low Flow Drain Pipe

CHANNEL NAME
Lower EI Mirage Channel



--"

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire chat:1nel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Operation and Maintenance - channel - 50-year life cycle =
Operation and Maintenance - basin - 50-year life cycle =

Sub Total=
Engineering (10% Construction) =

30% Contingency =
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Table 6.9

COST

$3,452,129
$150,008

$2,130,529·
$392,779

$1,372,430
$499,672

$9,755,305
$1,219,515

$7,305,012
$145,000

$5,000
$1,162,320

$548,750
$718,325

$38,958,630

$25,254,638
$2,525,464
$7,576,391

710,176
130,926
274,486

3,595
162.6
20.3

7,305,012
1
1
1

4,390
1

QUANTITYUNIT COST

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.00
$145,000.00

$5,000.00
$1,162,320.00

$125.00
$718,325.44

C.Y.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
LF
EA.

ITEM DESCRIPTION UNIT

Table 6.9
Loop 303 ADMP Update Proposed Channel Quantities

Bullard Channel Cost Option A

Channel Excavation
Channel Fill
Retention Basin Net Excavation
Drop Structures - grouted rip rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment2

Utility Relocation
Rip Rap Energy Dissipater

1 Single span bridge at Camelback Road
1 Barrel 42" RCP Low Flow Outlet Pipe

20 Barrel 92' Long, 10' X 6' ReB Culvert

CHANNEL NAME
Bullard Channel



1. Unit cost varies with channel reach, this represents a weighted .unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Operation and Maintenance - channel- 50-year life cycle =
Operation and Maintenance - basin - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

. 30% Contingency =

2012
Table 6.9

COST

$2,130,529·
$392,779

$1,372,430
$499,672

$9,755,305
$1,219,515

$10,190,000

$1,140,000
$5,000

$1,162,320
$548,750
$718,325

$61,164

$3,452,129
$150,008

$44,679,243

$29,340,790
$2,934,079
$8,802,237

710,176
130,926
274,486

3,595
163
20

6,490,440

814,572
1
1

4,390
1
1

QUANTITYUNIT COST

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.57

$1.40
$5,000.00

$1,162,320.00
$125.00 '

$718,325.44
$61,164.05

C.Y.
C.Y.
C.Y.
C.y.

ACRE
ACRE

SF

SF
EA.
EA.
LF
EA.
EA.

Table 6.9
Loop 303 ADMP Update Proposed Channel Quantities

Bullard Channel Cost Option B
ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill
Retention Basin Net Excavation
Drop Structures - grouted rip rap
Channel ROW
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channel2,3

Landscaping & Aesthetic Treatment - basin2
,3

Rip Rap Energy Dissipater
1 Single span bridge at Camelback Road
1 Barrel 42" RCP Low Flow Outlet Pipe

20 Barrel 92' Long, 10' X 6' RCB Culvert
1 Barrel 92' Long, 8' Wide, 10' High RCB Pedestrian Crossing

CHANNEL NAME
Bullard Channel



1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation andMaintenance - 50-year life cycle =
Basin qperation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =
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Table A-6.10

#REF!

$1,654,347$1,541,240
$113,108

COST·

$442,070
$1,524

$985,815
$1,500,941
$1,030,942

$1,616,076
$20,000
$10,350
$13,000

$5,000
$248,700

$14,908
$856,997

$1,870,280
$123,059
$152,145
$453,591

$9,345,399
$934,540

$2,803,620

$14,737,905

147,357
508

197,163
25.0
17.2

1,616,076
1
1
1
1

2,487
118

1,245
·1,588

1
1
1

QUANTITYUNIT COST

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.00
$20,000.00

. $10,350.00
$13,000.00
$5,000.00
$100.00
$126.00
$688.35

$1,177.76
$123,059.35
$152,145.16
$453,590.90

C.Y.
CY.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.

ITEM DESCRIPTION UNIT

Table A-6.10
Loop 303 ADMP Update Proposed Channel Quantities

1-10 West Channel- Option A

Channel Excavation
Channel Fill
Retention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatmene
relocate 6" waterline
relocate 6" waterline
relocate 8" waterline
Rip Rap Energy Dissipater
36" Low Flow Drain Pipe

3 - barell 118.32 I.f., 10'x6' RCB Storm Drain Pipe
3 - barell 1,588 I.f., 6'x4' RCB Lower Storm Drain Pipe
3 - bare1l118.32 I.f., 6'x4' RCB Upper Storm Drain Pipe
5 - barell 62 I.f., 10'x4' RCB
6 - barell 65 I.f., 10'x4' RCB
9 - bareIl133I.f., 10'x5' RCB

CHANNEL NAME
1-10 West

._-------



1. Unit cost varies with channel reach, this represents a weighted .unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

2of2
Table A-6.10

$1,541,240
$113,108

COST"

$442,070
$1,524

$985,815
$1,500,941
$1,030,942

$1,550,000

$860,000
$20,000
$10,350
$13,000

$5,000
$248,700

$14,908
$856,997

$1,870,280
$123,059
$152,145
$453,591

$81,398

$16,095,520

$10,315,123
$1,031,512
$3,094,537

147,357
508

197,163
25
17

1,001,880

614,196
1
1
1

-1
2,487
118

1,245
1,588

1
1
1
1

QUANTITYUNIT COST

$3.00
$3.00
$5.00

$60,000.00
$60,000.00

$1.55

$1.40
" $20,000.00

$10,350.00
$13,000.00
$5,000.00
$100.00
$126.00
$688.35

$1,177.76
$123,059.35
$152,145.16
$453,590.90
$81,397.60

C.Y.
CY.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
EA.
EA.
L.F.
L.F.
L.F.
L.F.
EA.
EA.
EA.
EA.

Table A-6.10
Loop 303 ADMP Update Proposed Channel Quantities

1-10 West Channel - Option B
ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill
Retention Basin Net Excavation
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channel2,3

Landscaping & Aesthetic Treatment - basin2
,3

relocate 6" waterline
relocate 6" waterline
relocate 8" waterline
Rip Rap Energy Dissipater
36" Low Flow Drain Pipe

3 - barell 118.32 Lf., 10'x6' RCB Storm Drain Pipe
3 - barell 1,588 Lf., 6'x4' RCB Lower Storm Drain Pipe
3 - barell 118.32 Lf., 6'x4' RCB Upper Storm Drain Pipe
5 - barell62 Lf., 10'x4' RCB
6 - barell 65 Lf., 10'x4' RCB
9 - barell 133 I.f., 10'x5' RCB
1 - Barrel 133' Long, 8' Wide, 10' High RCB Pedestrian Crossing

CHANNEL NAME
1-10 West

----_ .. _-----



1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =
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Table A-6.11

$49,534,707

$5,171,261
$147,602

COST

$3,232,125
$357,222

$1,474,445
$424,739

$11,818,514
$1,540,542

$7,641,295
$2,200,000

$80,000
$61,000

$185,000
$174,750
$171,375
$203,775

$5,000
$178,500

$42,320
$232,092
$134,793
$261,719
$294,673
$110,610
$248,752
$143,167
$237,783
$128,556

$31,582,746
$3,158,275
$9,474,824

1,077,375
119,074
294,889

3,056
197.0
25.7

7,641,295
22
4
1
1
1
1
1
1

2,100
1
1
1
1
1
1
2
1
1
1

QUANTITY

$3.00
$3.00
$5.00

$139.00
$60,000.00
$60,000.00

$1.00
$100,000.00
$20,000.00
$61,000.00
$185,000.00
$174,750.00
$171,375.00
$203,775.00

$5,000.00
$85.00

$42,319.80
$232,091.60
$134,793.18
$261,719.14
$294,673.17
$110,610.00
$124,375.97
$143,166.70
$237,782.65
$128,555.59

UNIT COST

CY.
C.Y.
CY.
C.Y.

ACRE
ACRE

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
LF.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

ITEM DESCRIPTION UNIT

Table A-6.11
Loop 303 ADMP Update Proposed Channel Quantities

Tuthill Channel Cost - Option A

Channel Excavation
Channel Fill
Oetention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines
Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatmene
Structure Relocations
OH Electric - perpendicular to channel
OH Electric - parallel to channel
Fiber Optic Crossing
RID Canal Crossing - siphon
BID Canal Crossing - siphon
Canal Crossing - siphon
Rip Rap Energy Dissipater

1 Barrel 30" DIAM. RCP Low Flow Pipe Outlet
2 Barrel 91.5' Long, 60" DIAM. RCP Culvert
6 Barrel 105' Long, 72" DIAM. RCP Culvert
7 Barrel 48' Long, 10x4 RCB Culvert
14 Barrel 48' Long, 10x4 RCB Culvert
7 Barrel 114' Long, 10x4 RCB Culvert
8 Barrel 30' Long, 10x5 RCB Culvert
6 Barrel 48' Long, 10x5 RCB Culvert
7 Barrel 48' Long, 10x5 RCB Culvert
11 Barrel 53' Long, 10x5 RCB Culvert
6 Barrel 48' Long, 10x6 RCB Culvert

CHANNEL NAME
Tuthill Channel



1. Unit cost varies with channel reach, this represents a weighted .unit cost for the entire channel.
2. SF costs based on daylight facility fooprint
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =
Basin Operation and Maintenance - 50-year life cycle =

Table A-6.11
Loop 303 ADMP Update Proposed Channel Quantities

Tuthill Channel Cost· Option 8
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Table A·6.11

$5,171,261
$147,602

$35,501,937
$3,550,194

$10,650,581

COST

$55,021,575

$3,232,125
$357,222

$1,474,445
$424,739

$11,818,514
$1,540,542

$10,030,000

$1,130,000
$2,200,000

$80,000
$61,000

$185,000
$174,750
$171,375
$203,775

$5,000
$48,916
$42,057
$41,077

$237,646
$30,789

$178,500
$42,320

$232,092
$134,793
$261,719
$294,673
$110,610
$248,752
$143,167
$237,783
$128,556

QUANTITYUNIT COST

$3.00
$3,00
$5.00

$139.00
$60,000.00
$60,000.00

$1.47

$1.40
$100,000.00
$20,000.00

. $61,000.00
$185,000.00
$174,750.00
$171,375.00
$203,775.00

$5,000.00
$48,916.13
$42,057.30
$41,077.47
$39,607.72
$30,789.22

$85.00
$42,319.80
$232,091.60
$134,793.18
$261,719.14
$294,673.17
$110,610.00
$124,375.97
$143,166.70
$237,782.65
$128,555.59

1,077,375
119,074
294,889

3,056
197
26

6,835,435

805,860
22
4
1
1
1
1
1
1
1
1
1.

6
1

2,100
1

L 1
1
1
1
1
2
1
1
1

Sub Total =
Engineering (10% Construction) =

30% Contingency =

CY.
C.Y.
C.Y.
C.Y.

ACRE
ACRE

SF

SF
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
LF.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.
EA.

ITEM DESCRIPTION UNIT

Channel Excavation
Channel Fill
Detention Basin Net Excavation
Drop Structures - Grouted Rip-Rap
Channel ROW - enveloping lines

1 Basin ROW - rectangular parcel bounding daylight lines

Landscaping & Aesthetic Treatment - channel2•
3

Landscaping & Aesthetic Treatment - basin2
•
3

Structure Relocations
OH Electric - perpendicular to channel
OH Electric - parallel to channel
Fiber Optic Crossing
RID Canal Crossing - siphon
BID Canal Crossing - siphon
Canal Crossing - siphon
Rip Rap Energy Dissipater

1 Barrel 67' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 53' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 51' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 48' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 30' Long, 8' Wide, 10' High RCB Pedestrian Crossing
1 Barrel 30" DIAM. RCP Low Flow Pipe Outlet
2 Barrel 91.5' Long, 60" DIAM. RCP Culvert
6 Barrel 105' Long, 72" DIAM. RCP Culvert
7 Barrel 48' Long, 10x4 RCB Culvert
14 Barrel 48' Long, 10x4 RCB Culvert
7 Barrel 114' Long, 10x4 RCB Culvert
8 Barrel 30' Long, 10x5 RCB Culvert
6 Barrel 48' Long, 10x5 RCB Culvert
7 Barrel 48' Long, 10x5 RCBCuivert
11 Barrel 53' Long, 10x5 RCB Culvert
6 Barrel 48' Long, 10x6 RCB Culvert

CHANNEL NAME
Tuthill Channel



1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

1 of 2
Table A·6.12

$490,439

COST

$607,692
$362

$994,207

$687,377
$5,000

$175,625

$3,948,808

$2,470,263
$247,026
$741,079

202,564
121
16.6

687,377
1
1

QUANTITYUNIT COST

$3;00
$3.00

$60,000.00

$1.00
$5,000.00

$175,625.20

C.Y.
C.Y.

ACRE

SF
EA.
EA.

ITEM DESCRIPTION UNIT

Table A-6.12
Loop 303 ADMP Update Proposed Channel Quantities

1-10 East Diversion Channel- Option A

Channel Excavation
Channel Fill
Channel ROW - enveloping lines

Landscaping & Aesthetic Treatmene
Rip Rap Energy Dissipater

5 Barell, 92 I.f., 10'x4' RCB

CHANNEL NAME
/-10 East Diversion Channel



1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Channel Operation and Maintenance - 50-year life cycle =

Total =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

2of2
Table A-6.12

$490,439

COST

$607,692
$362

$994,207

$1,030,000
$5,000

$175,625
$61,164

$4,514,110

$2,874,051
$287,405
$862,215

202,564
121
17

687,377
1
1
1

QUANTITYUNIT COST

$3;00
$3.00

$60,000.00

$1.50
$5,000.00

$175,625.20
$61,164.05

C.Y.
C.Y.

ACRE

SF
EA.
EA.
EA.

ITEM DESCRIPTION UNIT

Table A-6.12
Loop 303 ADMP Update Proposed Channel Quantities

1-10 East Diversion Channel- Option B

Channel Excavation
Channel Fill
Channel ROW - enveloping lines

Landscaping & Aesthetic Treatmene·3

Rip Rap Energy Dissipater
Barell, 92 I.f., 10'x4' RCB

1 Barrel 92' Long, 8' Wide, 10' High RCB Pedestrian Crossing

CHANNEL NAME
1-10 East Diversion Channel



1. Unit cost varies with channel reach, a weighted unit cost was used for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs:

Total =

Channel Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

1 of 2
Table A-6.13

Table A-6.13

COST

$948,137

$203,883
$6,352

$1,018,449

$707,414
$77,020

$3,766,503

$2,013,119
$201,312
$603,936

67,961
2,117
17.0

707,414
1

QUANTITY

$3.00
$3.00

$60,000.00

$1.00
$77,020.20

UNIT COST

C.Y.
C.Y.

ACRE

SF
EA.

ITEM DESCRIPTION UNIT

Table A-6.13
Loop 303 ADMP Update Proposed Channel Quantities

1-10 Central Channe/- Option A

Channel Excavation
Channel Fill
Channel ROW - enveloping lines

Landscaping & Aesthetic Treatmene
4 Barell, 92 I.f., 48" RCP

CHANNEL NAME
1-10 Central Channel

Table A-6.13 - 11 OC - Cost.xls



1. Unit cost varies with channel reach, a weigh'ted unit cost was used for the entire channel.
2. SF costs based on daylight facility fooprint.
3. Refer to the Design Guidelines (separate cover) for detailed costs.

Total =

Channel Operation and Maintenance - 50-year life cycle =

Sub Total =
Engineering (10% Construction) =

30% Contingency =

2of2
Table A-6.13

Table A-6.13

$948,137

COST

$203,883
$6,352

$1,018,449

$1,050,000
$77,020
$61,164

$4,331,753

$2,416,868
$241,687
$725,060

67,961
2,117

17

707,414
1
1

QUANTITY

$3.00
$3.00

$60,000.00

$1.48
$77,020.20
$61,164.05

UNIT COST

C.Y.
C.Y.

ACRE

SF
EA.
EA.

ITEM DESCRIPTION UNIT

Table A-6.13
Loop 303 ADMP Update Proposed Channel Quantities

1-10 Central Channel- Option B

Channel Excavation
Channel Fill
Channel ROW - enveloping lines

Landscaping & Aesthetic Treatment - channel2
•
3

Barell, 92 I.f., 48" RCP
1 Barrel 92' Long, 8' Wide, 10' High RCB Pedestrian Crossing

CHANNEL NAME
1-10 Central Channel

Table A-6.13 -110C - Cost.xls



ITEM DESCRIPTION UNIT . UNIT COST QUANTITY COST

1 of 1
Table 6.14

COST

$98,668

$98,668

$6,075,058

$5,215,429

Total =

Total =

QUANTITYUNIT COST

$3.00 31,175 $93,525
$20.00 26,611 $532,217 .
$5.00 41,504 $207,522

$60,000.00 2 $116,145

$1.40 1,547,390 $2,161,411
$0.00 0 $0

$1,158,029.08 1 $1,158,029
Sub Total = $4,268,850

Engineering (10% Construction) = $426,885
30% Contingency = $1,280,655

$3;00 31,175 $93,525
$20.00 26,611 $532,217
$5.00 41,504 $207,522

$60,000.00 1.9 $116,145

$1.00 1,547,390 $1,547,390
$1,158,029.08 1 $1,158,029

Sub Total = $3,654,829
Engineering (10% Construction) = $365,483

30% Contingency = $1,096,449

C.Y.
C.Y.
C.Y.

ACRE

SF
EA.
EA.

CY.
C.Y..
C.Y.

ACRE

SF
EA.

Operation and Maintenance - 50-year life cycle =

Operation and Maintenance - 50-year life cycle =

ADOT Basin Improvements_-...::O;Lp:.,:t:.,:io:..:..n:.....;B:::.- _

ITEM DESCRIPTION UNIT

Table 6.14
Loop 303 ADMP Update Proposed Channel Quantities

ADOT Basin Improvements~tionA

Improved Outlet Trench Excavation
Improved Outlet Trench Structural Backfill
Retention Basin Net Excavation
Proposed Outlet Improvement ROW

Landscaping & Aesthetic Treatment1
.
2

Utility Relocation
4 Barell, 2217 LF, 48" RCP Outlet Pipe

Improved Outlet Trench Excavation
Improved Outlet Trench Structural Backfill
Retention Basin Net Excavation
Proposed Outlet Improvement ROW

Landscaping & Aesthetic Treatment1

4 Barell, 2217 LF, 48" RCP Outlet Pipe

1. Unit cost varies with channel reach, this represents a weighted unit cost for the entire channel.
2. Quantity only for the portion of Existing Basin 'A' proposed for minor regrading.
3. SF costs based on daylight facility fooprint-refer to the Design Guidelines (separate cover) for detailed costs.

ADOT Basin Improvements

CHANNEL NAME

CHANNEL NAME

ADOT Basin Improvements

1. SF costs based on daylight facility fooprint.
2. Refer to the Design Guidelines (separate cover) for detailed costs.



-------------------



I

APPENDIX A-VII

EXPLANATION OF PROJECT RANKING AND CONSTRUCTION PRIORITY FOR IMPLEMENTATIONIPHASING

URS Levellll
Draft Area Drainage Master Plan Update Report
Loop 303 CorridorlWhite Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County

P:\FCDMC\E152600\Docs\Level III\Report\Appendix\Appendix Covers.doc

March 2004
URS Job No. 23441586



I
IMPLEMENTATION AND PHASING RANKING OF PROJECTS

\

Assigned 'Scores' Used to Rank Proposed Facilities

The methods used and the assumptions made to determine the

'weighted scores' for each of the categories considered in the ranking

analysis presented in the implementation section of the report will be

explained below.

Channel Impact to Existing Floodplains, Table 4.1

This category was used rank the various projects (identified with the

selected alternative) based on relative ability to reduce existing

floodplains mapped throughout the project area. A proposed facility

that reduced a relatively large amount of existing floodplain area was

given a high score. By contrast, a proposed facility having little or no

impact on existing floodplains received a minimal score.

Note, that although a facility may reduce a large amount of

floodplain, if that facility is proposed in an area that will not develop

for 15 years, it is not necessarily a relatively high-ranking priority.

For this reason, all of the categories considered in the ranking

analysis must be viewed in a broad context. Using this 'big picture'

view a 'relative importance' of each category analyzed must be

assessed in order to adequately rank each proposed project. Each

category is summarized by a specific table (see Table(s) 4.1 - 4.4).

This approach is very similar to the weighted matrix used to rank

alternatives analyzed under the Level I Alternative Analysis Report,

Level II Phase I, and the Level II Phase II Technical Memorandum

portions ofthe ADMP Update respectively.

Table 4.1 was developed by super-imposing the proposed facilities

onto the existing floodplain map. Three columns were created

within the table showing a total number of possible points based on

the proximity (and hence impact) of a particular proposed facility on

existing floodplains. The sum of the points shown across the three

table columns is 100 points. The highest number of points is scored

URS Volume IV - Level III
Draft Area Drainage Master Plan Update Report
Loop 303 CorridorlWhite Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County
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when a proposed facility directly removes existing floodplain. An

example computation for this case is as follows:

SCORE = (RFP/CL)*(CP) where,

RFP = Miles of removed floodplain

CL = Total channel length, miles

CP = Column points (max. for that column, 50 points)

The next two columns are worth 30 and 20 points respectively.

These are based on the relative impact of a proposed facility on

existing floodplains based on proximity. For the 30-point column,

the total length of the proposed facility that lies within I-mile of

existing floodplain is assessed. For the 20-point column, the total

length of the proposed facility that lies between 1 and 3 miles from

an existing floodplain is assessed. As above, the scores are weighted

based on the total channel length adjacent to the existing floodplain

for each category as a percentage of the overall facility length

multiplied by the respective number of points available in that

particular category.

Finally, the scores were weighted based on the relative facility size.

For example, if a 12-mile facility scored 80-points, and a 20-mile

facility scored 55-points which is more important? If there were 40

miles of proposed channels in the overall project, then the 20-mile

facility would receive a much higher 'weighted score' (12/40*80 =

24 vs. 20/40*55 = 27.5).

These 'weighted' (adjusted) scores for the 'entire project' became the

basis for the final weighted score computed for each proposed facility

across all categories analyzed (Tables 4.1 - 4.4).

Facility Impact to Future Adjacent Land Use, Table 4.2

Table 4.2 is generally based on the proximity of a proposed facility to

various future land uses as defined by the MAG Future Land Use

Map.

Three factors are used to compute a composite weighted score for

each proposed facility. The first of these factors is as follows:

• The proposed facility orientation versus future desired

land-use (upstream and/or downstream).

For example, if a facility is located upstream of a high-density land

use, it receives a higher point value than it would if it were located

downstream. This is due to the fact that a facility planned upstream

of high density development provides a good measure of protection

against offsite storm water discharge. By comparison, if the facility

were located downstream of the development, it would be beneficial

from a regional outfall standpoint but not necessarily as a means of

direct flood protection

The second factor is as follows:

• The proposed facility proximity to the adjacent future

desired land-use (i.e., 0-1 mile distance or 1-2 mile

distance).

For example, if the facility is within 0 to 1 mile of a particular land

use, it receives a higher score than it would if it were from 1 to 2

miles away.

The third and final factor is as follows:

• The future land use designation, which is adjacent to the

proposed facility (Rl, R2, etc... ).

January 2005
URS Job No. 23441586



I
For example, the land uses (shown at the upper left hand comer of

Table 4.2) have been assigned point values totaling 100. The point

assignments were based on the type of land use with the highest

numbers assigned to high-density uses and the lowest assigned to low

density and open space use.

The 'weighted' scores for each proposed facility were based on a

weighted average of the scores computed using the three factors

summarized above.

The final 'weighted' score for each proposed facility is then adjusted

in light of the entire ADMP Update project. The approximate

percentage of the overall ADMP Update that each proposed facility

represents is used to adjust each proposed facility score.

As with Table 4.1 above, this score becomes the basis for the final

weighted score computed for each proposed facility across all 4

categories analyzed (Tables 4.1 - 4.4).

Facility Impact to Future Urban Concentration, Table 4.3

The scores shown on Table 4.3 were based on the percent of a

proposed channel traversing various 'urban concentration zones'

shown on 'Future (2010) Urban Concentrations' maps prepared by

MAG using census data.

A proposed facility is considered to have more benefit when a large

percentage of its overall length traverses zones of relatively high

urban concentration (projected). Using a measure of 'amount of

urban concentration per square mile', a facility is analyzed based on

the percentage of its length located within each of 4 zones defined as

follows:

• 0 to 1,000 per sm, 20 points

• 1,000 to 5,000 per sm, 35 points

• 5,000 to 10,000 per sm, 45 points

URS Levellll
Draft Area Drainage Master Plan Update Report
Loop 303 CorridorlWhite Tanks Area Drainage Master Plan Update
Flood Control District of Maricopa County
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• Greater than 10,000 per sm - not applicable

The facility score is computed by multiplying the percentage of

channel length traversing a particular zone by the number of points

assigned to that zone.

The final 'weighted' score for each proposed facility is then adjusted

in light of the entire ADMP Update project. The approximate

percentage of the overall ADMP Update that each proposed facility

represents is used to adjust each proposed facility weighted score.

Again as with Tables 4.1 and 4.2 above, the adjusted facility

weighted score becomes the basis for the final weighted score

computed for each proposed facility across all 4 categories analyzed

(Tables 4.1 - 4.4).

Facility Impact to Future Population Density, Table 4.4

The scores shown on Table 4.4 were based on the percent of a

proposed channel traversing various 'population density zones'

shown on 'Future (2010) Population Density' maps prepared by

MAG using census data.

A proposed facility is considered to have more benefit when a large

percentage of its overall length traverses zones of relatively high

population density (projected). Using a measure of 'amount of

population density per square mile', a facility is analyzed based on

the percentage of its length located within each of 5 zones defined as

follows:

• 0 to 50 per sm, 10 points

• 50 to 1,000 per sm, 20 points

• 1,000 to 2,000 per sm, 30 points

• 2,000 to 5,000 per sm, 40 points

• Greater than 5,000 per sm - not applicable

The facility score is computed by multiplying the percentage of

channel length traversing a particular zone by the number of points

assigned to that zone.

The final 'weighted' score for each proposed facility is then adjusted

in light of the entire ADMP Update project. The approximate

percentage of the overall ADMP Update that each proposed facility

represents is used to adjust each proposed facility weighted score.

Again as with Tables 4.1 - 4.3 above, the adjusted facility weighted

score becomes the basis for the final weighted score computed for

each proposed facility across all 4 categories analyzed (Tables 4.1 

4.4).

Ranking Summary, Table 4.5A & Adjusted Ranking, Table 4.5B

Table 4.5A shows the adjusted 'weighted' (composite) scores for the

'entire project' tabulated for each category (Tables 4.1 - 4.4) studied

(i.e., floodplain reduction, future land use, projected urban

concentration and projected population density). The final step

employed in ranking each of the proposed facilities was to

'normalize' the adjusted composite category scores. The

normalization was done based on a laO-scale and allowed for a direct

performance comparison of each facility in all four categories.

At this point, each category was assigned a relative importance

reflected in assigned points that totaled 100. The 'normalized' scores

were then weighted based on the relative importance assigned to each

category. This final scoring was shown in Table 4.5B. In some

cases, the final score shown in Table 4.5B is negated or trivialized by

other, extenuating factors. In those instances, the table provides

comments and further details with an explanation.

March 2004
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26+.24 ALONG LOWER WASH' - 10+00: CONFLUENCE/ BEGIN TRIBUTARY ---
j 12+07 19+98 ~r-r-........,r"'"'T""-r-r-r-..-r..,.....~........,r"'"'T""-r-r-r-,...,..........,

1120 1120 1124 1124
11 :A~ I) 1124 1124

1111t:-~C:t:~:t--t,Irl-,t-++-f-+-I-++-f-+-FFII:f,I/;:H-I I
1116 1116 1120 I., I..... 1120 1120 1120 1 ~.~! IBl ,.,. LN

1\ 1\ 1\ 1
1'"1" r' 1 1l~1 ~ . 11 .7 1120 1120

Ci

, j I\. II V 1-++-IH--fI\\f-H-+-f-+H-I4H--HH-I1\ II 1116 11leNI' )'" II
1112 H--ntft:l\:lr-F~*i=t*"FfI-t-1H--H 1112 I \ I\. V II 1116 1116 1\ II 1116 U1U

"" /) 111U 1\ L.. 1\ 1116 I 1116
~ '\ [iF II fl 111U 'I 0

1108 ~ t108 1112 1112 i" r} 111U ~ ool IJ ~
1'0l71l11 lfJ I7JI,.., I' 1\ / 1/ 1112 1112 1112 112 - 1112

L..: 0 ~1 I"""' 1 11~ ~ ~ '1 ~1 1 ~~II) -100 -80 -60 -40 -20 0 20 40 60 80 100 ~
~. ~ 1108 fJ -100 -80 -60 -40 -20 ~oE 20 40 60 80 100

1104 - - t104 1108 - - •-100 -80 -60 -40 -20 0 20 40 60 80 100 I'~ • "" 1 "'.C ~J G/WlEA'ELOCllY CONTROL .
SlRUC'nJRE. SEE SHT. 2 fOR ..I ~

-100 -80 -60 -40 -20 0 20 40 60 80 100 DETAILS. 21 +98 I~~ "
14+02 1128 1128 -J .J

1124 1124

28+31 ALONG LOWER WASH 11+50 1124 1124 C$

1120 p.. ~I ~, 1120 ! .0
1124 1124. 1°, II ~1:r~ t 1121121 .... t li

u1124 1124 \ I J 1',20 l~ . 1120 tit liZ
1116 II 1116 " .\ J !!itS iIIl..

1120 1120 ... ~ I- I- 111U . c::" Ii.ia
•••&. \ J 1117.2 i -:: 1...1

1-++\I+-H+.J-+-I-l-+--I--1~11:J""=lLN~+-I 1120 1120 , 1116 1116. OS if i.
"1UC~ J 1/ 1112 0 1112 i' 0 I cca ~

1116 1\ 1/ 1116 1\ 1/ ~1 1 .V" ~ § 11: 1lM 1 I'=";~I-~
~ II 1116 Ir. 1116 -100 -80 -60 -40 -20 0 20 40 60 80 100 1112~' Ia-fP.1) :: 11 1 W 1112
1\ 1 IJ I J I'\'.~ ~ I· ~ f7 1t... -100 -80 -60 -40 -20 0 20 40 60 80 100

1112 Ih.· 1- 1- II fl1¥ ~

I' rJ 1112 1\ 1112 24+01 ~ <::
~ 16+00

1108 I J 1128 1128 lI) -q
~~~ 1~ ~~

1 l~ ~1~1(l1'> 110B Lnl~ 1108 ~ Q..
~ III ~ l!: 1124 1124 <
I:=: 5:! ~ ::: 1124 1124 I .•1104 ~ - 1104 I .• ~

-100 -80 -60 -40 -20 0 20 40 60 80 100 . -100 -80 -60 -40 -20 0 20 40 60 80 100 ~ Q)

1120. 11111. Y 1120' (,!) ~
I'. _ - 1120 1120 ~ <:

~ ~.~
30+44 ALONG LOWER WASH 12+06 1116 111611... \ r: 0 Ii 1117.. ~ a::

\ J 1116 ,,; ,.; 1116 t:\
:;:! :: i':"!

J - ~1124 1124 1124 1124 1112 I~ 1 1112 11 P"'" 11 a:r(l B)

I. ~ ~ I/lI t 1112 1112
1\ L...I....L..JL-J.....L..I-L.J--I;;;.l;;-L...l....L..JL-J.....L..J....l-L.J -100 -80 -60 -40 -20 0 20 40 80 SO 100

~~~~~~204O8080~ ~

1120 1120 1120 1120 ;a: 0
1\ 1 ~ 1M 111 :lilA! t CI) i:::: -

111e; 1 1\ 1/ ~ ~
1116 II 1116 II 1116 17+94 ~ lBl

11161\~ II I.rJ ~
II [-.- ~ 11t4.1 (:i ~ • IIItti--l11l\~tli::t::l::-tJr.±"tJ~fj-JiH--HH 11tU I' ~ i) 1124 1124 ~ :t ~

1112 1112 1112 , ..., 1112 NOTE: CROSS SECTIONS SHOWN ARE 9E ~ ~
l [J ~ N' ~~~~o~~~N 1 1. ei ~ 121.0~ ~ LOOKING DOWNSTREAM. ~ is d

1108 2 L 1108 1108 1 DJI",» "'I: 1 1 ail 1108 '1120 \ 1120 CENTERLINE ELfVATIONS ~).. .J
~ ~ 1~ ~ ~ ~ ~ I REPRESENT FINISHED AND ~ ~ I Ii

-100 -80 -60 -40 -20 0 20 40 60 80 100 -100 -80 -60 -40 -20 0 20 40 60 80 100 1116 mr EXISTING GRADE. ~'~ e
1...0 ~:;:, WH-+-I++-+~~n:..J,"'~·+1++4+H-I Q ~ .., E::: J ...,JA: ..

1112 1 - 11." IIJ lin 1112 to;; -
-100 -80 -60 -40 -20 0 20 40 60 80 100
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1,1.kAitl

o
.t()

48+00

t\

1\1\

1136 1I I I I I I I 1 I I I 1 1 I I 1 1 I I 11136

44+00·

11

46+00

1132 1132

1136 1 I I I I I 1 I I 1 I I I I I I I I 1 I I1136

113B 11I If I I I I I I I I I I I I I I I 11138

1128 \U4

lln lln

I1U l1U

1124 1124

lao 11~
-100 -80-60 -40 -20 0 20 40 60 80 100

1140 I I I • • I 1 I I I l£: I i I I i I II i I 1140

~
1120 .;: 1120

-100 -80 -60 -40 -20 0 20 40 60 80 100

1128 niB.

1132 1IU+'~~)t I I I I I I I I I VYTFl 11132

1128 UJ.J..-L~Uhl++-~HYiLt++-HH 1~

, ~
1120 ~ ~ 1120

-100 -80 -60 -40 -20 0 20 40 60 80 100

1124 1124

.~"""

41+99

40+25

41+00

1-+-1-1

39+64

-100 -80 -80 -40 -20 0 20 \40 60 80 100
lR1PlE-10' X 6'
BOX CULVERT

I I I I I I I I II!1+11-11 I 1I I I I I 1,..

-100 -80 -60 -40 -20 0 20 \ 40 60 80 100

lRIPlE-l0' X 6'
BOX CULVERT

1136 I I I I I I I I I I 'Eo 1 I I I I I iii .,,36

1136 I I I I I I I I ill£: I I i I I 1 I i I I 1136

1132 1 1 I I I I I 1 I I 1 I I I I I I I I I 11132

1132 1 I 1·1 I I I I I I I I 1 I I I I I I I 111n

1136 I I I I I I I I • • 10 I 1 I I Iii I i I 1136

1128 1128
11Zl'.1

1128 1I I I I I I I III. 1.111 I I I I I I I 11128

laB 1128

1-J.--t-.w-+t:j~~l:++t:1+.w-+-w 1111'.1

1124 1124

11~ 1120

1124 1 I I I I I I I 111111111 I I II I I I 11124

1136 I I 1 I I I I I I I If; I I I 1 I I I I I 11136

N
"20' I I I I I i I I .....;:, I I I I I I I I ',,20

-100 -80 -BO -40 -20 0 20 40 60 80 100

1120 1120

"U llU

1132 1132
1 1

37+99

37+43

1\

-lCO -80 -60 -40 -~ 0 20 40 60 80 100

-100 -80 -60 -40 -20 0 20 40 60 80 100

34+00

36+00

1132 1I I I I I I I I I I I I I I I I I I I 11132

1132 1I I I I I I I I I I I I I I I I I I I 11132

1128 1128

1128 1128

1120 1120

1124 ~HI"t-r~~~:f::t+:~Mi"iIH 1124I lUU

1120 1120

1124 112411M.1

1132 1I I I I I I I I I I I 1 I I I I I I I 11132

1132 1 I I I I I I I I I I I I I I I I I I I 11132

1~ 11~

~406080~

1128 1I I I 1\1 I I I I I I I I I 1/1 II I 11128

1124 1124

1i2*fi
IJ

32+08

30+08/30+14

"

"

1k.t1rA1n I I L I0

27+96

26+00

......-L-L.-'-......-L-L.~~....L-L...u.I-l-L..L."-'1112
ao 100
flOODPLAIN ElEVAllON
AFTER IMPROVEMENTS

-100 -80 -60 -40 -20 0 20 '10 60 80 100

1~.

1116 11~

1128 1I I I I I I I I I I I I I I I I I I I 11128

1120 1120

H-++++.ll~1t...:=:f~=F-=RFlI-++f-H~fl1U

1124 1124

1116 1111.1

1116

1116 1116

llU llU

1114 1114
-100 -BO -60 -40 -20 0 Ll9vEiBBlY CONlROl

SlRUClURE. SEE SHT. 2 FOR
DETAILS.

1128 I I I I I I I I I I 10 I I I I 1 I I I I I 1128

1124 1 I I I I· 1 I I I I I I 1 I I I I I I I 11124

1120 I I I I I \: I 1I I 1 I I I I I I I I I 11120

1132 1 I I I I I I i I I l£: iii I I· I I I I I 1132

1128 1I I I I I I I I I I I I 1I I I I I I 11128

1120 nw~

1-t++W~~~ff~~~llUJJ l1UCIOtOI)

1128 I I I I I I I 1 I I l£: I I i I I i I I i I 1128

;t:~
Cl'ii=::

~ ~ lJdl
~~

Jrt1"~{li8J 1132 0& ••~ lIn ~ ~ I:i
1- .- 1.. .2lNh ~ ~ •

1128, 1128 !'OoO ~ ~

I~ I' ~;;x: •1124 \' " 1124 '/ 112B·~ 1128 U ~II .. 1- ~ ,... !,-~ 11M.1 -I- f' ,.1 i':'!... ....I 1124 1124 • ""'" _

I 1120 ~ 1120 \ 7 "II NOTE: CROSS SECTIONS SHOWN ARE ~ ~ I Iii
1 1 ~ 0 1_ 1124 ~ ~ 1124 LOOKING DOWNSTREAM. CENTERLINE ~ ~ 5'

I ~ ~ 1120 ~ ~ 1120 , .. ~~I;;~~; ELEVATIONS REPRESENT FINISHED ~ § ·
I 1116 ~ - 1116 ~ ~ ~ A1.1'0 r- '~TI .... R::I -100 -80 -60 -40 -20. ,0 20 40 60 80 100 -100 -80 -60 -40 -20 0 ~ 40 60 so 100 112~'00 -80 -60 -40 -20 O~ 20 40 60 80 10J'2O I'f, c.:XI.:;J, ,HG GRADE. .-::
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STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATION

HIGHWAYS DIVISION---... .
PLAN AND PROFILE OF PROPOSED
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25

1·16·l0~2(Ji) 2, .';-_:. /·t:.

L~J(i~.I0- 2 (31).

/1 _I r t i J\

·"1%J •__-~ I!\C

i ..
I

to

~
U>

/

(,( ..,-/,,'
\.t.;.rJif!~,·'J;;};,.S;'Y:.j!?;;:;ti,,1.~!
v~

4 1"-/1/ .,'.'J~/. :[7<';"'/,-, • -J"'f ~~.•' ,
M. G.J. -'1'./ A.I.A.C. &'" i".· ~

. ~ ;.._._ -"'---~--'-L-/. ..,

;,....---------~

Cultivated Land

WB. Sm. ~715 (000 .

'!

II . I'
'1 :. 20D t-I

o
~
(D

New Guard Ran Type B
1£.f4 ~Lt. t~Rf .3b8'

RP 150'LtfMed.

to
fC')

r-
(D

I~
:s.~

'l:i ~~
\.l, ~~

~~~ ~~I
"-.l16J~ ~

~~~,~

r:;::~~I!
~~tr-,

~~~
~~~I
h..:h.:h.:1
~~~I

":~ ....~-=-

.,".-.",;"

w.e. Sta.6730"'(JO
New IO'x5"C.M.p.S/eeve(~

St:e 8ridge Sh~efs

/

1.122'
~New Cone. £mb.
Curb 510. C-/O,OI./

iE.B. Sia 6730,..QO
INewIO'KS" CMf!Skevem

New 6uord Rail, TgpeB
.3h9~ it~~Rt N-I"

Sfas. C-IQOI, C-IQO/./, C-/QOl2
C-/O.03w/75'Rare, Detail K~ L

W.fJ,SIt:J, v734+ J'!:6! to (,736+ 25. 7q
E.BSla. G13'1-(oJS.SO to 613~-iZv,.tlg
Sln{)(~ Span, Cas! In Place} Pasf
Tension, P~-smss Conc.
l30x uirdt:r Overpass

~.:-~.

.~~

~ w.8. Cl/rv~ Dolo
PI. Sfa. ~725 f34. 27

.1 c Iq' 2J'4~'Rt
D .. 0' .sq' 2v R

R" 57J3.SJ'
T .. qqZ.73'
L .. /q~(i.30'

Ext cJ4.S8'
Super-Q03Q'/f!.

Cultivated Land

o
s<>

~

VI.8. Sm. 6715(000
New /O~ 5C.' C.M.P.Skeve(!.

PI SIo. ~725(o25.00 'LRrfMea
~i'lPin

~ Mea. Curve Dolo
PI. 5fo. ~725f25.00'LRr

LI c Iq'23'4(;' Rt
Dc 1°00'00'
Roo 572Q.SS'
T .. '1S3. 4(;'
L - F?4Z44'
Exf=S3.7t{'

E.8. Sh 6725(000
'Ndq /OU6'CM.P. SltZve®

EJdsl: (;'(]onf!. Dilen
Oblilerole I- Kcmo~

p'I" I It !Tit 'IO! lilt f I I I '"'

• \ 1 " U1UUJl,Ulllllll'Ui",,'" ! 7- ~-- r~'· '~~~\:.\ \:{y j~~' ~. .f' / ~.~ ..---- / y . \ Vi 7:1-10' 'C. -r~
I \\*~ I ~\.~\'./\ ,I! ~ I \ .~!i~ N 4A\I....."n\~ . j _ . . .' .-' " .• : .' " ~ • • • • • • • • • • .'/ • • • - W8. Cons?); ~ -:-. • .f :~..1J~.~1. 'Nt -

':.lJlll~~ ",.. ' .... :...;>: ;/'-:,;'F,/:,If ./ ~ ~'./ '. I' !.

,."'\I~ / // ~~ /~_ --MedianConfro!6rad~7' ~ .. 'i·'~F\\·'·\:'\ .~--...:: "LRrSurveutMed.t~ 5 70·0roq"E; .!~ ! ~t' .-t
.~ -y __.~ , '01 ',. \\'\. \ ,I, ,-- <:

~ 7 ........ I' /. _;.:..n~ .... '. M~d ~~nfrol 6rade ". -- 1
1111

' I~l ~~1"
. • '.. 9' I",

'£
~

New Guard Rail, Tvpe 8
/425' Lt
Sics. C-IQOl C-/QOLI,C-/O.OI.Z
Oehll/ L

~ E,B. Curve !Jola
PI. 510, ~7Z5fI573
~ .. Iqo 28'46" Rt
D .. JDOO'34"
R .. 5675.58'
T c 474.lq'
L c /4'lQ.SQ'
Ext -J3.00'
Super= a03QYff.

~
~

rl'''~HRENBERG-PHOENIX HWY.
BULLARD AVE.- DYSART RD.
MARICOPA COUNTY
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Cu/fivated land

f Mto. CURVE DA TA f W. 8. CURVE DA TA
PI. Sla. 67Sq+S3.qO'lRr PI. Sfa.07SQf74.64

1J. ~ 1'1" 27' /26 Lt !J. • Iq" 27' 12·Lt
O· I" 00'006 D· r 00'34:25
R· S7ztl.5S' R· 5675.5S'
T· '182.12' T .. qn.$(j'
L • /'145.33' L ·1'127.00'
txt =S3.5G' Ext =$2.7$'

.Supe£ - 0. 03Q1ft.....

?

~i
~.

T-I6· /()-? (37).,7

. 1I~i(i¢7

:",,/_ :.1.'.' I·~c:··~.·_-'-_· ---"'.- .'--.
\ VJ.;';/Yf.1.'!.¥>1 I ' .. '/" r .. ' ..~-'.,!~~ I .. . -,6-jH-'''j 27

;,;''f; Isr~~'i_~~:!';:~~2<~I ~

C@

®

4 r~>T~'~r:~~.<,.··:.·: .. t .. '"

/ ;- /T'I~-'~"-~.~·.~~~~~A~~:'~Y

I
;1/ '. ¥slPtn / ~~\.\-,!!e.!"fIW?_

Po S fur e . EXIst 4'x /!·I!.R.li~ ~ ,.\ ... : '~Vew Gi.iordl?oil, lj;p
1.25./.' /! SlJmplJnd~rffocks. '\ J~9~Rt .

=l##NewConc.Emb / Its.SIo.v7!51-00 ~,. \\~" S~ds C-Iooic,-laOLI,
f,lJrb St:J. C-f,.'O.OLl LI NewjP".~80(MP. S/~~v,@ ~;: \ \C 10 03/ w!73 Flore ~

5,(1. New Guard Rail Type 8 :'. ; \ De:,!t:1/!LIx
~NewCone. tmb.! :Jb.~Lt ~:t4i5tJfRi /444 ~I \ lit- 1i!JijtNewChainLinx
Curb SfcJ. C-Io. 01/ /SldS. c-laoJ, C-IO.Ol! ~ . Cable Bilrfier Sid. t

C-laOL~,C-Io.03w/73·fla~, S ; /65iftMeo'. ~
.oeh::J/I/..{fl '3 i NewOul/ellimwa/1

oSfo. 677o+Of:27 WB. !k9inCxcej'flonfoI-Jo-2(37) \ If/v. EJev.=7'81:20
Be9in I6-/0-c(3zj See De/ail "N"t ."p.

® ufo. 6711-f-4153 W8. Did Excej>fio/7 foI-/tJ-2(.37) : ~~a.ft,77j+04.40 to b717
. £ndTGI.'O?{YT} ·h.B.1~.B.

J. - -t: ( ... / 3 SPOil, Pre-Cost, Pre-
S/a. 8716fO'1.27 EB. &91/7 Excef'ho/7 foElO-Z(37) ConC. pirder overass

13e9in IO-/O-2(.Y7} AAS./I. ~O. Tljpe 1
&0. 6777f41.5".3£8. End £ xcef'fi(7/7IoI-IO'Z(.37) See Bridge Sheet

&7d IGiO-ZCJ(7)

l,.r)1I~

. ~~'l')8'
.. I --lr--
i" ~;~'UJ y: .. ..,;:...,.11luli,hiUllrr

. " N~wGuard /?oil, Type8
/325'l<t .
Sids. C-IO~C-/OOLI

! C-IO.OI], u~fQI/ LI .
j'ti

i~. li~.~. ':)
........ • \>

~'I:i~'~
~~~il$.o.l::
,.,~~I~~
...... 1$.0.,.;: l\l..i::-'
~~~,~~
.".--...;r--;;:,~~CD

\t')r--.:~I~o.ti I
~'I:t-~i'"
"''''''':~
~~~i~
,,~~:~
~~~I~
~h.:~iS:::S
~C).;Q.:I~

<:
o
i=:
§
C
llJ

.:....: •... ; :-

JlV.B. Consfr. ~

e.s. Cons!r: f

~ exist /~' Mi:fe Com/. M~t.ol Canop!!

Rood

;;'i.it.";U;Jiiij"i1ijtii;lill,jil.a!l~ll.i

E.!J. Sfo. 67651-()O
New 1O'x56'eMp.S/C,,~

.. -'>'
///

i //, , /

,-J//
''I

n:::·:w·.··n .... :: .. ".: :]l1f5lirlOci;, .• "jWtd/c;;Cke~TroSo;7'":~l;i'j

~ ~ ~ ~ ':

._ ~Il ~!t ~~I~

:.... :.....;:.l-:-..::.:-:.~:~~_~~ ..t: ." ....;..

Lt t Rt5fa. ti7SfftOO /0 G7!O+OO
62IJD~NeJV 5-JVir~ Ft:nc~

Slet C-/201 I- C-/102

.::•....: '.~ '7 -.. -.-.-;...

I
I
I
I£8. Sta fp770+00 I® New IO"x56'e.M.P Sleeve

q

It.I

~I~~,

~I~~ ..
I..l'l<;;;)

:0::

$
~,.-- '4Cor. rna. fz'If?4

We/I-~

II
;!

WB. Sfo. u7tiOfOO
f8) N~VI IO"x5"CMPSIe~ve

£.8. SIo. v7~O+OO
:.® /leVI 10',r.%'CM?Sk~v~

PI Slo. ti79?ft3. qO f Med.
¥S'IPin

--------_.._- -"--'--' ---- .... _..
__ M.__ .1 -'::::':'-~=.==~:-==-.~~.:;=--.:...:.:...=--__ . . _

~ e.s. CURV[ DATA
P/. 510. (;7Sq{-q3./(j
~ • Iq" 27'12· it
o· 0" 5q'2(j~3'1

R·5783.58'
T '" '1'11.38'
L • IQr;3,fi7'
Ext ·S4.35'

. Super =a03q1ff

it{;;;;~"., ---...:.....:
,y~ , ~. CI I --.

~ M'OACi .~;s: C~ "tl"'ull7:1l1TlI1

'ti ~ ~
~ ~
~ .~

~ ~ ~ e.B. Sfo. ~755100
~...... :::: J,kwI0'k56'CM.P.SI~II~
r-;:_ IIj

<::i $ ~ W8. Slo. 6755100
~ /&>Newlf7x56'CMPSkeve,
~
'-:)

~I '"
~ "

"~

\ .'

EHRENBERG - PHOENIX HWY.
BULLARD AVE. - DYSART RD.
MARICOPA COUNTY..

"

.t

~ ..

~

~~~:

"

...

,



:1'

NewR/W7

I ,., ~ ZOV'

f,~~I~7~~~:-~:c-"' '-.'--
Xt I",!.,.}.;j 11 I J i6 ,('.£1:; ;', ,'n":?S,,,,!,I ' " "" ,,50' '"

_. :. ';"7 ~

1/1t/ 7t ,.. _ /~/':->->.-!:1C"'<!.
I I :: ~ ":'''.. ,,1.6,,1.. -,~::,~-(:/.: ..~,Mq;_·_·_L·:<:.£::.

Clllfillaka Land

!Q

':i

.". :.~'. :.:.:....."

t
;;,,;

-{f:
1
i- :~

Con/ralLine -2 5fa 6S02fZ3.59
Ifll~'LI:M~d. i pal~SOZ+.21.0i,

JUg. 510 ~S02f50
New 24'xJflZ'Pip~ ell/V.

~ '.

~' - ~ ,"" , ." _.' " ., ",c' 0
COnll'l:JlL' ~~ I ~.- '.0''11 ~!lll ~'~-""' I " I n ::U' <' ,<Xl

--£1' \ 12" ' ' T Li- to..£on.
lrolline

-
I

5.w. 0& - --J '-- • n.' !L ,~ £.'
SZtfLiMed. f iM-l.</Z,2334- , ' i'u .~'02'23.4a i '- .. '

/Bollom5l0r0g<J
1/

. I~~.
-c::, "
~l~
c::ii~...... '"

."",.

. j, '; ;;;;~-~. ': "",', .. '., ", .,! ;..,..! I ~; . . I
~/ ~ .~

;:~~q5:;,._~// ·, ",-..----.--·-~""=7·_·
.",.,,;'11. r.<'·II1l\l!.l~1{'1.w/~x- 6 CMP;S!CCI($AUll'll!l?fr~ttl/);r;.'(({~-';'~llii"~'~'ilnli,,'!.mlrm/~"f-:

,......1i..".. rtli.lI\Ji!":.i,~s--'· : • \'~'.. . .• .. .._ = ~' ..c- t .,.. _' ~" ~:".~ ,_....; .' I

',.. .a t (J'.< Ii( 25' Cone OilelJ / exist (Jnd~rgrollnd Img. Pipe

I,IJ.B. Sm. ~jOO;'OO I .
lie:,,, /O"x&f:CJJP Skcllc.ID\./ /e.g. 5kl (iJ051-00

-;;;.-- vev/NewlO"x70'CMf? Skevc @
EB, Sfa G!OO-fw .
New 10kSO'C-M.P..Slt:c.~ t.S. 510. ~8/0 -1-00 ... /

Lt tRfSlo. ~7JOfoOO /{) 6810i()() ®Ncw IOx~O'CM.RSk~1IC1 / ,,'..rv , .. A JItI

~New 5-Jl/ire k?ce . .
'Y~SId C-/ZOU-C-I2.02 Culhvakd Land

.:-.-.-,~

Cons tr: i Ramp A"/ /
/

~

"... ...:..~,;::'•• :,'", L .•:.- ;' ••::"_::'~"""""_'

_~,/)/.l =" l. ,=

..':,",~.-

_LoH...

~q1!dn~liE. fM1r8i..8'f~..-!
f::Lj9.58Lf. Med. i: ear.G785, foOL ZO

...~.

So/IFf Med/an ><.

NewOullellilw//Mail'N,/
£/71< £lev. =:782.20

Exist. 5"Ccnc.FVml:33!-4tJ
Sfa.I"f-l-OOIDSfa.~Lt'fenl1c/d !Y.

;f'el77Ove~S:y.
. -{CleM

Slde-ftU)I.!

New 6uoret Roil, Type 8
.sb9~Lft~Rt. .29T'

Sfds c-Iao/, C-/o.OJ.l r.-/aoJ.z
C-IQ03 w/l5' fiore,
Dt&fpil f(fL. I

Cu/fiV01i:oLafia-
CO. if/ @MedSf6.6788T-~

. //2!Vew f2'Xfi!J!!?ifO/fCP
i/3GfMw O;ain L.ink taM:

IYew~x65FmA~k&mf fjQrr;~rSid.C/O, II

I
I
!

- \ ",;z~

------- \ wtnt!I.,~~~~"'1
\ ,!Dll!ln..auunlD\pll· , ;u.;.. v

nlll,uqrn'n!' . ,,\

-

'Ikw 10';<56'CM.f?S/~J/C

we 510. GlIOt-OO
New/O'xSG CMP.S/c~ve ®

h·

t

..

,.

..

,.

, L q I 10 ~I I-I6-IO-2(37) G
I_===========~~.--====================~=========



o
V
en
<D

~ewlV'w

~iG~~i !STATE! PROjfCT "-6. !S~ftrl~rffsl
I 9 IAR~Z lI-JG-IO-z~ZJI SI 1,55 II:

1---

'll'i 2-~b'

ff;i:a~
~.@l~lfi

. -..:;~.:.... ;.

N

Cu/livoka lana

\";'.":,' ;:.;,•.', :::. :.:;,::.:::: .. ,.:',: c;:.•., ,..:.:.:.;.:.::, ·.·:r·: ·· , '..0" .'.. ' .• : .:.: :.. , : ,.... .·: :.:·..:.,::.'00.:',':·,::.:: ·;,'::.:..::,:",,:::.:,,." ..::: :, ::: '.:..::., : :,..,..::~::::.,.' .:." ::",.: .:: ".' , ::' '.'::;: :.•..:.:.:: :.:'.. ::::,.;, ": :..:;:.:.:::'::::.:: ';.::.::.•::',, "., ,..:: ,.,.: ,: :.:.:.:, ..::!...,.::..:.:...,.: : ,,:':.;: : : , : : ,..:.,:.;..c:~.-' .. : , ~: .' ','. ~

.dh. ~ • i.., li W.B.Conslr. f .H I. /LRrSurvl:gIMeaion. f I. ,d.,. •. ,SSq''34.'ZrE " I. • ~ • \4)

~j ~jF-- £8. Consfr.E---1/ . . ~ "-
I i?!.J..;,; :",: .., :.."; :.:::::.! , ,.".. : :: :.".: ,,.... :.r :.:::" ::.£ :. ..::. :-:.:::,.:.:••:••::.·..i'::-'..: :,:.,,"-:•.:.:r..::::::.::..:·.:.::;.:: :::::::.::.;: .;,:.c::;:.,::"::,,'.:::::' :.:.:.:,::,':: : :, :, ,,:,.:.. " ..00 :·.· : : :., '';' :;':::'. . \4)

~

Culfillokd Laird

8JO'Lf. Mea'. f ?OT6815 ~OO Iij)\
2 New 84'.A' 180' RCR eu/v. 'C./
See Delall 'F"' '

•

t «

~ New fi'x1fQ'R6tf'Cf'/ :.1 \ \ RaT68/5-1-.J(J.11 £.8. Ski. ~8201«J - . I ••• il
272'& M~o'tin t . ~ ~a~Ironl1'n }Jew /0'Jc 5~'eMfSll%ve exist. ,;xrICLS Oir!Oilr:h i

N~wOvf/d!!dwL (adail"N") I /l'dowSv~ Exis/. ';'/(/0",2'Oirf Oi ObfJJe:J:~:~
Ln . ley. - :781. ()~ ,. ,

nnmmmmnnnn !

&~;t.WaS;::;=bifclP ---. I "

=teXiS/: u'x I'x lS'Co;;;OJlcIJ WB SIo r;J20'OO Exist. (;'xrx2' Cone. [)ifoh w.B. Sh. (;130"00 - tlJ. SJO.6i!5fOO--
Exist /rrig.,q~ New /O"x~Z·CM.P.. i:%V~ New JO"xSZ'CMRS1~~ New IIJ'ic56 eM./?S/~ve I

I!~w!fJ1!'x25'Dgk Akw /O'x I'xtO'Ogk W.8. Slo. ~/Z51(}() New /O'xZ'dS'Dvke ~ ,N~/IJ 6lJord Roil, Type B
Igpe IJt ~'d.C-3.()/ i.TiI. B, Sftt C-lO/ New Itr-e 7Z'CMP.S/~ve ftpt: B, SIrJ. C-J,OJ .J/t?¥tfLf U/#R[23.r

~ 74. SlcJs. (-/001. (-laOLI, (-/aO/.2,
'.B. Sfo, u8!5fOO cB. Sto. uIZS"OO C-lo.03,w/7S·fio~ IC-JalZ

New JO'x56'CM.P.S/t:elll: New10'J6CJCM.P. S/t't:loI LURI: SIo. GIIO"OO fa ~!4()+OO
CI./. 'lillolea Land ~New 5,J.Vi~ ~ce

, 6,N3'Sld (-12.0/ ~C-12.02

"EHRENBERG-PHOENIX HWY.
BULLAR DAVE. - DYS A RT RD.
MARICOPA· COUNTY

"

rY'0>
t:~:':, '.~.
......\;" ..::;.

f 'I,

I

'7 IT~T~ 11"1 ? r:l-n I ~



·._•• ·.v~......""'.,-:._._', •.. ,_.0<__,,.. , •• --; H ~., ' ........ " _ .. •••••. "" .". ,"._ ";"-',' ••_,... ... ...... '. ........ ....... ".~.I',. ..- f' '~.'~::-':" n'i2r1iiF .....

3

I

I

.. I-l6-/0-2(37) 33" /55'"

10
W
CD
W

Posfure

Pasftlre

(
j

W.8.5to. (P857f~2.92 tD b8vflfb4.5Z
Aoua Frio Bridge
See Bridge Sheets rfilftlre)

R.? /50'Lt Heft f
~I' I. Pill

I

!

I

.i

>:~i;;:.:z;~:~\

"!.if"" .,,: ""_.J . ....,. /7 u!. I fd~/·4.-2j'<·;-.i I r-' [. ~'.. '.;._~" f'/a

L

, )}., t 'iF!!'/ ,r,/J hb-·,/. C ' ••
" V "'4/"" , '," <I", , . ,'.' AA,",_" . _---1', ----- (./~- ·L-:=::...,.t-1.6:-!:.__~, ..,__\

-4
I

.~

\

cq;

~

~

q;:

!
!

I

··s~&1/:,.~
~;.,_: "

~

~1f!1;! f: I'!! Ilffn II In!!

Pas/tlrc

END [-IG-IO -2(37) /28

STA. 6857+62.92 W:B.
STA.6857+33.98£.8

o
<D
CD
<D

Pasfure

,~r~.

.~_.,

f:\!~...
':'".t-c,...

~-, ",00

' ........_....... '. ~'. '., ............'~

•

t...j.!_:
., ..-. -

Exist4'B.utknt% ,
Removc wilhin R!JV ;
( rvflli-e) (

6856-t7()
WB Sfa liE? ;1?

New 24"x 154'Rpt: Cv!v.@

New IO'x Z'x40'Dyke
7{;pc 8, SId. C-3.01

""""'~-"""-',

I
I

1fikw R!1iP

Med. i ~35'1/-6100
New 36"x.37~' R6/(CP.

I

R.IN...:.:;..__
R.IW.

r

WB. Sfo. (;34$100
Ncw 1000xG'f'CMf?S!~/IC@

(

ExiSf.1!"/rrig. PJ~. ..--'. .. ,~:e:i~:<r ~~~:~ .~0tv;fJ._.:-
exisl Cone. Olfell

5'1..5'

WElet"" R/~
_~..r:

SPECIAL DYKE
FOR NOISE ATTENUATOR

i;: ;+;\ Ii . -
Ib0 I{)- 10 10
0) 0)

W U>
Exist Well
t PI/mp Cull/vafeo land

exist. ~'Son.s~r I-3'JtIoIerlIne
Remove wlfhin R/JI/

*'* @ /004
® /008
@ /008
o 99.9.:>

--,-, ,

For Specht IrriIJafion
Pipe System of Oysarf
Roa~ See /Jefail Q

10
q-
CD
W

NOTE:

00<;)

:.J[
"~~I -I.,Olfelf Or.r ....-
:lIz __

II

MATCH LINE

lnlflTITU

10

o
q-
CD
W

, ~~.,. ;,\;./3. Sfa CJ4S~0 @!eXiS!- Sic/xl'OirfO;'t:h I
..... !I: -wav/~.5G'CM.P.S/caA~ OhBerak/.kmove ,.

within RlIU '
N~/II 10'x lOX. .520'OVke Rt I t.B. Sia 6853100 ~

See Oelai!TllisSheef {New IO'UO'CM.P. Sk~ve (fiJi
ExisN-JVire.l7::'~ Itt toRf Sfa. ~!40/-00hUil as
Ranovc /IIilhm R/IV .3./4"3~}kw5-Wireknec

7 Sid C-/lOI (. C-I2.02

Cu/livako Land

'rij f ~ ~I·' r~
I· ~'20, .!-.:I

c::i ,I <:';Sl~

~I: 'I: ~!~
ce '''I \i //2, ~~ ~NcwChainLinkI r ~, Coble 8arriu C-Iall

u'ii /
If" / !lew Guara Roi~ Tilpc8I I~ ; ISO'Ltf.150'Rt;~: ! 5fos. C-Ia 01, C-/QOI/, c-Iao/. z
~. ~ ; F-.!o.03 w/7.5'rlare, c-.!qo41 C-/Ol2:
~. ! .LJl.i:Jlr...J:.. .F exist. O~f Road ~

~~~~"'"Oi--.....---t--':"'-.-f. -=--'.-- ,.' ' ~.. ' 0:
===:::-1\;l:1::~ I fiB. Sia (;343/-00'

!N~w 1000x5(/CMf?SIcCVCt~;l!f!l!ji!!lI ..."/rll
; 'W _. )"fjlllfUt:

- - .... I ,}"U"""U1l.W

•EHRENBERG - PHOENIX HWY:
BULLARD AVE.-DYSART RD.
MARICOPA COUNTY

I,

•

..

o.

'-

...~:

-

't, .

C2;

~

r

-



I.,II,,, i,..II ~'jII1~.~!1;jiII1iII ,,I;jIII,

't

0:.l·rirt·
fH

·t.
JT

'
I

+
H

f
:1

tftitfj
i
·
f

rr,.~
r
l
7

·
.
j.

~
.T.

,.flffii.-.:t~~l.·ttn..I'
T

..,
.
.
.
.

.
.
,

•
•
•

i
·
·
1

i'
.,.

1
,

t
t

...
':...•..

·14
"l:JJ±n'~i.J

jlt.-:..
•..

•
.•

,.
j

.
1.

,
;

•
..

,.
.,·
·
·
I
t

..'tlt:t.i'.!.~
'""'

:.:
.

,
:',.

,'J
,.i

~ttf-t+t'
-j'r

'T~n·l.,~.'1:tr+
+

fj
.I:

"
I

'.;
,
.
"

,.
1

.
;

:'1:
:.;..w;-·I'~<~

r":rl'P<~!
T

,
•

'J
.'j

i-;:F+.
j

t
1

;'"
.

~'t
:'jn

l
<:t'r

.
1'tt f

'
IIIi'I±

I
1

'
,

'
·f+

1-'..
',:-r1n;.l;

i'';1"'..::.
i

·-i-
t';:T

t
•
::

,t
T

•
i

;'r,-
~
I

,
j
'

f'
"

,:-TTl'
t

"
i
t
·

4
I

:r
I

t'
.
.
.
.
.
'

~
T

r:r.r·
ij:>

l+
-

~.:;
i

1
N

:
~.~,l

;
~.-:-

i'lfff~llt:I~t:.
~II:

'
I

,
~~

.
•

T
:

f~,
i
,
i

!.":1
+•I
n

'
•
,
'h

I
'

i
.J.:'r:

,-:-~
;'~'$.~C4

j";.;.'1:r4-
I

·:F~~'
.
!
D

.
"
"
"
'"

T
•

,
·.L

'
.
,

,
!
"

-+
II

'
'i~l-+

.1.+
+

t
,

'
j:.

;
.

•
'1

1
,

1+·
.,

r
'+I·:::.iJ··,·~

a
..,.-'1.:-:~..;·,!t:..r:l·:·:r':;:;~Tl·1T:.i'qti+:+t:j:l.~rr.

J
+

{fl':Lr"·Lt+·L..l·
1

f+
i+··~FTr···

+..]-.
,.'

'-;.~f
-1"·~·:~~n"

.:
".

'~fq'-itm"
!·tt~_d+.r·;.

·rrU!iTt·f-l+lh+.ttJ11
l

: H
.hi-.i l·.

1I~.,·r
r:..,·111=

....
'1

'
T

r
'

(4
1

T
,.;--'l

;Tl~
·

,
.

':i..'
,

"!~'l:rrt.~l!l
.~.~,~,1:i,1Tl

"
th

'
'.+

;'t
l·+tt~

1-
"'.';""

"
r"

,."
-,
•
.

··i~·1<:1:1'-;-mt.::!··,";T~.I---l"
L

'.'
:

•
.

r
;

1
~

:+
ilit·

j
f

.t+~
f
.
'

'
.

T
.lr.t.

1
·,.

.
.t 1

1
j
.'·:·t'l·,

i
'T

,.
I

.
I
'

,
.

:.;..tlr-t:
ItU

:
+f

.
t
·

1
T
.
'
t

T
T

.
r
'

r
'
I

1
.r

:
~

-;r
I-f

.
::;:r,,'

.
ft-

,
•f1ff:!;..P

.l:'.l·n
l

.;.
1111

I.IT
;.

I+U.
1:

'.
'
·
.
:
.
i
I
L

·
·

.
~

-
...

T
"

•
,.·i,':'.l.

~'.
~.,

;,
~,'fr ·

-
r'"

t
':..i.:

'
•

-q
_

.
~

I
·

1:-r
1

..
'1

1
t

f'
I
t
t

I~
,J

I
•

1
t'f

tfT
I

.
.

1
i!l
'

l~·
U.

~L'
'~I+il!""~rf;

..
··'·

...-j:·T
"'i

r-+
h

··'·n
-'·+

r·:··1
'

'
,
'

.,.
-f

.
''t.

.:;:j::.
rTO::!,!.:J:~i'-l.

f,:~'·f·;·~";"I'i'ri-~"
,

,
.;.

~.;..+
.•

.
,

"
'..:,-+--t

'.
rt

+
..

•
.

-H
T

r
(
,
.
'

JiJ~I:~.':
:

:
.:

;11fl· J1
::

~'j:h
~

i!rrr
r~:

!
f

,·H
:4

fi
1-,t/.

i
,rl'.

I+::tr1- 1H
1'!:

I
.

H+
..".,'.:

.la;.~:,:ll.:t2l.;~f'>~I'
1-----........j.:J·,~::··:-i·;.:..,T,·;rj·,~i~i:~l~::·;jir;~n,.Jl

f,q.1-:-;'
'·ft:+:·T".~I'

,
'..

I
·
.

,.
~

I"
"
.

.....
,,~

.:.-;-...!.i
~

;
I

•
:

•
r:.1

.
1

.,
,

,
:

11'i:
j

,.l~i,:
;

:1r ·t t+r
1

Ll
cL

!·t
r.r.r:·

:-
"

T
-

,11"1fi-lt
'1

.
I

.
•
.

t
'

i
;

"
.

I
("'00

I
'9

T
+

-
[:

""'1
~

•
..

.
.
,
.

-
.
:

1
.....,-r

~
0t'

-i
t"'t'

,
4

1
"-"

"~r""
.

rt
....I;

~-j"
-
t

ror
I

•
.

O
f

or

(

' 'I;~~"
~

;
I:

:
:

.;.f;rT
i-

;
:

:
-;r;:'::1+-r+

t 1:'7
rUt':.;

II
11

;
:III

.
:1,-:,

I"
.
;

,:
,

1
'

I
:t",

t.j.
..

I
.•

.•
.

:
:
.

Ir
· ·
1

;ouri-=f+{..
.

'.
,

,~
,•
•

+
'·'.....ff

->
,!-!-.+

.
,.-,T~.j

h:+
~

'j:-r-
.

t
..t.L

r...·H
iIt

I'q
-

.f'
~f'"I:rli'-+-r'!'''

t~
,..1+

1
•t

'r
..C

...f'tl;+l;)'!.l.·t.l·t li
-

,
..,;

""'S
'

~.
:.cl.:j.'t+.·

~'~:t~.:.'
.,

"
,

.;
.I

t
i.'
"
.
,

-I-1'..
t_
,
,
'

'1
.

.;
:...,.

.,.
~
.

-:':
'
,
I
:
.

t
~
~
J
'

ll:·r
I

I
.

~
1

L
.J

.·f-
•
•

f
t

0'"
.

1
1"U-

I
r.~

t
·

·
·
·
t
o

..
'to

"
'f

'f
;
.
.

-1
.1.

.~r·
11l-·~:.!....,":'-

.
"

~
,
~
.
'

;"':'.}-:
rr

i
if!

t
1

.
1

.
1

r
:

."
T

;
.
.

,
'

.
.

i.:
......

~I
,
I

\
.
~
/
:
+
:
r

.•:
t
·
;
-
i
"
l
·
.
t
T

\
·
·
.
,
'+

,
:
.
,

1"
"

,
r
,

,
.
,

·+l:.-:-·~f·H
'''..~.._...._..~

~_
I

.,
•
.

t.
-

.t~t't
.1J'l

1
.

=r.:r
~r-;.+

J
t'

t
"

.
I

t
~.

I...
r
'

I
Li

i
J-.-..,.....,.-.-.-~.,..,..,..........J..::l-+

·l.l
l
'

.
r

~
1-.

-,
!
.fl·

t
,-/..i..q

:'"
4
·
1

.
t
·

.
:.
;
.
·
l
·

···r·f
T

·!

~ 4~·H';~"i~;·:f.Ht~H=rff+
~:

tf+
:Hf:·.~

;'.,:.:',
.i

.'f,:";'T'
..;'

.'
.
.

,
:

.....\,!"
..,.

'
~
.
.
.

,'~':;1
r:

j"
r-.'

'T+f-ft.:"
'f-t'r

""i
t

t
t

.,.-
r

.-+.
+

r
r-

+
-+

H::'r
t

-t
t

J
'

.T
r

:r
./

~r';+"
"

•t-4-:
~~~
~
H

.
t
I
t

t
ti.

to
t
..

_
·
f

.,.
t
I
t

'
t

t
•

.
--,'~

:...r:
T

.
.
'
f
"

..
I'

:IEl'-;:i~".~:t""J.~:"['::'·~·tl":tll'+:~.r:-·,,::,+.·'··'
·:v

t
,
·
,
.
r
r
·

t l'
Ifi4 ·J1j'

,
,

.,
.

I
l-fil.j.'d

.
H-

..,
....;.,.

'
f
.
.
.
.

1+
•
•

'
j.l·

.,
•

',
'

,
.

:-j
i

'
,

r
•'+',;:',',

'.1
lJ

'
,

!
•

iT
I

•
,

f
,
-
,
.

J
H

r
~

H
,
t

11:
!

-
•

,.
...

.,...
1-)-:il';j'

~·~trn~t~t':t~
t

•."I:_~
'1-1-

,iiI"
-:-b!-,.:.ilf.:J.·

,t-f.'7,
'It.·~i

(
,

H
-+-i

'
frr"

.',
II

I:
t

T
·
,

.,
'1

;
.

,..
1l:t

:"I.:r'::t::':I·:n~:.J~trtD1
:",ITrr.j-.lt~;.hth

!·;.;.++.rIl1~··ll~
t~lftj...·!-f::l-t-j

t
.
.

'.'Ht·
'.t~l-f

il·t
rr1

r
';

-
-
r
-
,
1

'
'1:.

.
.
.
.
.

..
\H

:'
wJ-

I'j
,
,
"

"
.I:I::

rr·
"

"
,rttr

''':'_...
!{.j.+

't~i
~

t,
<

I,·'"
"

T
,rt

ill
,
.

·1
.,.

•
t·

I
.

+
"

.
.
.

.\

Il:tTi~l7"
:

i1Tl1r·
'I~lji

'
,
I
I
'

.
'~H

1~j.:
l

H·l.q+j~~
.

t;lllr"r
J
l
'

,
t

,
.
'
J
.

.
,
.

'.1
'

'
.1

'
I····'

v~t'Tl-.::·::.r;r;f!~:::':i:nI.L~
..tl~,rf-im:·

:-::"f·'t'i+.q.~1Ii1·!
IT

in
!
.
~
r
h
·

I
'

T
.
•
.

,
..!

I
~.

1
--.

'l.I...
,.!,,,,,.+

.,.r.rl<
J
r

•."
t".,.

.
ttJ

'#
't'

...
,.

.
"
1

'
"

_..
t

tT
·il':·I..;:

..·~1.,.·r..:-::-:I-t+l'lT.1,
l"

.r
-
j:iT

"
I
T

,T
'l'

.,
.•.
,
.
,

"
-,.

.
,j.t

•
,

•.•.,;I.
.,.....

.10:
'T'I~

T
~

•
'1

'
H

-..
•
t
't

j-
.....,...•-

:
.~

,I:.t·..•
t

!
f.i+

i
·
.
:
r
'

..
!.

t.~.:..:~'1';i':.1'j.,+
".~I~"'

•
•

..
t

~
·n

i
J

r
1

t·
~

,t·;,.
t

_
.+

~+.;.+
t

~
I

•
r

t
·

t
t

~
1

.
·
·
t

f·
.

't
.
.
.

,
.

..
.-t-

.'.'

"
:l"

1g '
,
~..D+;-

.'I~·t
,.
I
'
.
,

··t'.;...:...Lj':fR"';'".L
:..I

.f't.l
•

,
,

,
.

,
.

.
.

':J'
,.

.,
H:m

I·H
·'

,:4
:,

~f
.•

"
'1

'':
:
:

,
.rI

•
"

,
•

•
r

•
.

....
J::1'.'

.,-.~"l'
.

I
i"1.,rt

~:::~f-t;:;:;.;r,
.'

-
.I-I':'r.

.,..;
.ttT"r~i.t·i.tl

j
.
.
.
,
.
.
,
.
,

-;':
I

.1~:~~:~.iI~if~~:.::·tf,..::·1
.

~
....;

.
~·.:.t+

..''
.
,

.:,.
;

;..
.·.=;:T 1.!

;;~..~+·tl~ti:~I
..~':,:'.

.
.
:

.:l
..

'1
•
.

.•
.•

.
,

.
,
;
'

*
'.

t!'
t

+i
.,~j,

1~:..
+

~~nm~t
t

1

:;:ri
.1-~:.:.."t:.::-

'f
T

~
.~~
"
~

.
...

.
.

t·
r

I
'
'
'
'

f
t

'1
'"

i
I
'

it
.+
.
~

f.-
..

.1
1

Q
'

1

1
"

·lJ.l.T1 .:11[1
..'.,.•

L±'
•.

..:+'+'-'"
.,.

I
i~

••
,

.,
t

~'.
.

.
.;

i
~

:
.,'ffi"

,..;.~"".
~.j...;~tJ:..,..:~..8-.:4+

C~
•
•
•

,
1

.,
1

"i
I

.
,

'
·
f

,
..

,
.

.,.
.1

...2
F.!.'.

.
"
..

.
,

..
'ft tr

:
•

.....:"!
t

..,.~t+
.,.

1
~r

~I'
to

Il~
I

to
;
.
.
.
.

;
I

•
.
•
•
•
•

of
...:::-'j'

+
'f

..
...

"
f
"

t
f+

~
-t·

,
.+

,
J

+
,

"I
.

:
f~

~tJJ
tr:l-,·;:t:.·~";fl::;.~.~.,.~+;:t..:r+

_
.
,
,
·
.
l
:
j
.

,.
,

'
.
.;,;'1.11

·1•
.
•·'··

·····ft
"
,.

T
'

.
j
.

..
.
.
.
..:jt

..
~.

..
'"

'f~J
Ff:V

.~l·
.;F~H-

+t~
.

"
"

,+
1

.
,

,
.

•
.

•
,

,J::t·
I.j

,
,

,
•

.
"

r
.

.
.•

~f
~1 1

~
..

'"
-.

.
I·t!

.+
f-i..~

'rr'.t';"J
~1.f.._.;.~+H·'

,
,

.!
,i

.•
,

•
.

,1/'
•

.•
..

q
f
·
·

.
.
.
.

4-.
+

..:..
~

....,i.·..
..;.

;
I
:
~
h
~

~...1
;.'

1
.
.
.
.
·
1

r
"

.,
t

.
I

,tT.f.
.

•
I

t
';'t;
t
·

1
.:t.

'l
.t'

.
r
r

.,-,
'I'H':~~'t-'

f
+

"
"
'
"

r
r"

,
r
,

'1
'"

.t.j....
i
'I

.-
.:r:t1.

.
,.,

:.:"t
_..

··'t:.:·~l)
r!.:.;_';':···f.:rP .'

·1·,
.,

oj
.

.
,

••!
+

.t...
'"

.
,

-:;'4+
.+

·t
' J

.L
:"

·
f
·

.
,
.
.
.

oj
t

;>/+:+'"
.~I'ili(.t~m'

.
.

:·t··l t·:
l11:~.·+

..
I'.

.
.~

1
.

.::r,....,:r
,-

,.
'
j
±

'
r

I
·f·.

r
'

..+
."..J+

<
,

•
•
.

,
,...•

T
.f.

.!
...

..',..
IT

.'m
..

_..
rrr~

ftt
..'·tt:;·

.,

IT '
~rr.

:
T

rff.
~,

.
t

t"t-r.fTr-
.,

f
.
.
.
.

.~
•~

~it
t

-::..ti.
f

..
.
.
.
.

7
...

.
'......:~t

''t''o
.{

'f
,.

..to,·f
:·t

..'.~
~1"t.t.r.f§rr:r

.~.'
I¢)".I/..;~l':;;If"1f.~'~.(?,g'.litl·

·
-I:t:t

'T1 ':1lf ','.'.,·
r

•
H

.:t.
.
,~

.•
•

.;.i
£u.:j

--/.;..;-
I

,
.

.•
.1

'.
4

".+
,

:Cfl"ttlt·
.:t

-:-
~'::r~+~:..1-'

.
·,1

,
:;:U

::.i!
.!.::l..:-.

·:.t1.:t·,~,
:':I~!.j:l;f.'

,
.
.
.
•

,.,.
·.I,.·,'..~,.4·.

it··..
,.'

<H
i

·tH
·H

·-H
·H

...·I+
H

+
H

-/·/i
"
,,,,.,,

..
',:1

;.."H
h

.'R
::1

"!.+
1

,·
:rn

fT
"
"

,
f
·
'

.r··,t··,
.1

,
.•1..-/:1

.
.
.,

t
.,t··

~
!
,
.

..
,-

·h
..

·r.
..

·t···
~
~
~

......~
""-n

"
~
h
'

'1
T

t"+
+

-
...+

,~
...;.::;-..

..
~:r.:.

't'
-
.
.
.
.
.
.

:r..
f'

.
,

"
t
'I,

."
.t.,,j

.'..1+"....
,

•.t:H
+!"'H

,M"~
::.1.·

•
...,.•

::I.:,::
•
•

.::.
.....\,:

,
,

,
.
.
.
.
.
.

j.
"
"
,

."..,.'
.
.

.
.

..:~'~~J:".''f
'IH>·.:I-·f1··:·.t:·t~···t·~f.·..

~~+·.r·~~l':ErL.t,,.;.~::;::r..i!....·~tlff·:...:.J~.f'..:..t..:
·1

.
I::~...::

li+li~:;~11t'~J'~
1'.

•
'.j...l.

1
,

"
..

t
•

ITJt~iltl.itt~~i;~~?~~~!!~'··e+
·'1·~··~+r~<~ng;tt,il~~;ffr.i

+~!
::li·:·ttrJI·~9:·":.'.;

i
~f~:~l;:t~+T,.'>......;

:,.~~~...
I'..

.·m·fil
l

r

~H-fiftT-J:L.+i:f~"~H·,
1

;
'
'
'.
.

'
;i~~:

":r~~~
"nT~~l·t·,

r
...;·,titi+t~~~;·.,

..;·+
:..Ir:p:::'.

····~.:t·~·mh.r.·/:tf:f:·
T1-J-++~H~·-+Ft~.

,.
+

'.
I
·

.
.
.
.
.
.
.

.
I
i,

·
-
t
.
.
.
.

.
..,

I
"

•
+i'~r!.i.tl·,.·

".
'1

-
1

!
'

"
:
:
.
'

-
....,

...
,

•.
,
.

tI'l l

J1
"
ld

t"
'I-t"

'
T

"
"

"ID'"
,Il·~.··

..
"
.
,

I
..

·
·
·
f
·

.
.
.
.
.

,.
.

,+
+

"
i·U

iljl:,···"
...

II'~'"
t·T',·t,..

fH
fl-r;

,."'~~r:J:
1

1:
•
.

::'..111.11
·
i
·

,r
.

.•.•
.

I
.
,

"
"
I
l

'J:
'u

:i:J'
..

•
-1

.
...

::t:..t
Tfl·t

I:J:I~'
,··'+~t;

+~~
J1

:;.:~:r:..'"
nt

,.
11,,·

4
·+

··
.,

,1·
....,'

J
Gt:

·t+
.'r::n:r

'.'
.
-
t
.
:

.
•
•
•

I
•
.

•
t
1

lt,
,.,.

i
d
~
~

::r1:'
TlfJ:Hfn:R-m

:~.:r,.
·::;::F

··
+

:!-
•.•,.,....

,
+

-'T
'

,
·
I
"
·
r

,
1

~lt
j

.t.
.j.....

-t.
:..~..

-
::toit·

.f'lt·

I 'm~'Ttff:;.fi#:Irlf
iH

ffi:
-+;;1;1+

q:~
~

.tt':rtf;}-rn.i:T1:.rit.t
,.

.',..
.,........

.
f
.
,

,.
.

·H·•,
'"

..
:t:

'.i' 1ij'''i'ft
I'l:f~i

.
c:;.j:.

~'H
,g~~;'l+t

•+fitj:r:n:
,.·1

+
+

.,
-+-

•
+

'
.

H
:.;

•
.

,
.,

f''It
..~

....',
'r:::

.':~
....'

'i:!'.
J"

ffr
.~r1"jc,.l

r
11

=i-';
:.

t
.,

'f'
..."r::j:

j.
;
:
l..,

,.,
r
"

t
H

i:
+

1.;..·
..

+
t.j.

.'.t,:T, '
"
.

l
'

+1'
.

"r:r
.

r
..

l
'T

'I·
•

..
o

j:..:q
:.

T·r.it

~ 'fh:rh
:tli:ri.1P..l'tf.i:f:

~
1"~

,
<

I
~1

~+..."
,,,.

n~!~~.-:++:f.f.·_'.'.'
l

..
,

-r
,
,
'

+
.

,
.
.
.

•
..

'"
-I-

•
•

.
.:t-

r;
t

,
.
.
.
1

I.+
,t1

'
..".+-tt.~.....

".
t

-+
.

1
1

.
•

.,
f
~

I
R~.I.}

1f!;1
~
Z
~
·

.~...,.'.•..,..
..

1
.
•
.
.
.

,.
:j::

·~t
1:L

.
.,

....
lP

'~;t:';";'~~···,
""I:.:r.,.,.,........

:
.

f
"
'"

.
,

.
.

,
'~":"

·
.
l
J

.j.J..'
'~:cl:

~
~

.
j

+
I'

+
•
•
.'........

...
·1

+
~

.
.....

.:r"lW·'"
.-

Ittl
H

fm
r...·

...H...~4.
...tT

-r
-.

I
.'

f
·

•
•

i.
.

I
'

f
~

l'
·t

o
'

,
·
t
·

+r·r-"'l·~
;

t·
,,+

..
·tf

'.·04·~"
•
.
.

·T··
'..

+
¥

T
'

+.
=t..'

'.
i·'

Tr~
'.

1'1Im
.

.:
~
']-h~

.'+
.

r
:
·

'
~
:
1

q±
I

"
~
:
1
.
,
·
4

H+:i,r
,.

'.
,
"
't

·
,

'I~
+

.•+
t
,
.
.
.
,
.

.
.

·····:ti···TI:':~·
f
+
8
~
+
i
+
H
:
'..,

+
1

+
..

...,.
.
"

t
.
•

•
~
~

l
Ii

..1
.

...
...,.tr.:

,...
oj"!

,
.

.!
H~

,.
t

'T
~

•
r..

-
,.

1
.
.+!J

1.E· 1

n~::~fW~lit::h.~.
-",.'.,it

1
~.:

'1
'

1
'

-
1.'1':

'ii:~'~~
±:r~:~.;

;.,.
_

.t
I
.

.
'

'1
'

•p
'.,

:'
.

,:i:ff~'~:flJm'~~'".:'"
~,.....~:..:..

r
:
"
r

.
.
.
.
.

:
.q

...-.:@:mi!1·ft<
.rt~:~'.r

11i ....;::1····
.'

·1
'7

..
,

".'.
.
.

.
.
,

.r
.

'f
•'TT;.~..t.:1..t.

j
.'r····

-
,IT

..+
-+tl

l
'

.
,

·r
·

'f
'11''.Jc.i'

!1:~
...,

.
j"

...~
.
•
.
.

!
.

.
._

,.t.,.
"
,..

'"
"
l!

'
'1'"

"
1

..,
.
;'

.
.

.
.
.
.
.
,,;·II·']:j·'·.·'

..
t
l

h':.
f

-T
.',

l1'
'I

f+
~I·.I.;

t,·.·
•..

,
~

r
rnt.~

.
.

...
tr·::/

-
H

..~+
~tl'4'

..
..;..t

't
."t.

~t
,-

.t-
.

'f
0

·..t"'t'1"
.t-

-.
•

·
f

•
!'U::

t
trr

..
~::

"
..-"

:-r-
I

•
•

..
04

't
f

:tt.
M

'
t·

•
_

.
-

t
"

EF
'+

·r·.:.,!..·:.··...,.·.',',-,~,..~:''=.f.~;.·........
,i·.•..-4.,.",.,......T.',..

..,
I'
.
."

••.
"-!-'

'lli
l

.;..1..'1
'"

1.1.f."'::
.

jo,
1

'.,.,
'r

•.
:t..

+I">'.~
"

...,In··~·I.t·U·,..~'mtttrt"ittj"tm
i' tit't't'~"~'tl'm

l'/tm
"m··rt:j··m't!·EtrtbrttilrtUt·tti!·rt·- 1l·:Y·

.
~.

1:-1 +
,...+

'
i
"
.

·
·
l
"
·
-
T

·
t
+

·,-:;··t..;,-~
..~Tr·f-::··t

I
t
.
·
·

T
'f"

•."':t;
t'l

't
g

"
't

-
·"

··t
'T

·'+
d

·
+.I.,.

.,
.
:
;

:;:i
.J.d:

1.1H::+:/.'
!
"
.

I
,

+
.
.

t
..

1
._~.*

'.'
.1

•
.

.
•

....;·1
,

.~.J
'

..
..

.
·i:r.:·::.'.;:.iH:.:rrl.:·~.·...::'

~;ff.,.·'··'·~
..

,tfH
·'t·r:'.,...··:::r

+
,
.

i
'

~.
.
•
•

,
.
,
.

~t
.
t
.
.
.
.

..
.
.
.
.
.

;.
.
.
.
.
.
.

:.
~

.:'.
.
·~t

1::T.,..,m;.±+f~tf:-_..;f~
,

<
'i~n2:

'f.'
;.\1

',
.-:,

.
.

t Jfl
l

j
.
t
·

,
:
'

~
'I·:i

·Li:'t!·~·'
~tf

'y
",;'

.:
:.:

:'j:
.riff'"

..;.,'-;-
;

l
i
r
~

"
,:1

•
.

-
1

=
1

':"
"
.1

'"
·T

·j.;,tT
'T

.
i'.:,

1
-:-T

~
T
r
r

,1
.;.j

:,'
.
.

,-
-+-+

1
1

'.
-
"
.

1
·

.:.1:
j:r-

t
t-r

T
"t"-f.

~
,

t·
••

~
:

'"1"
t
,

t
~

t
·

oJ
I
t

t:
t
·
"

...
't

J.
I

1
·!t"

t
'

~L
1

t
-:

t
"I

.t
f
.
'

~
1':r

..
.

..
t

•
•
•

~
•

T::lIl:;
.

r-:::-Jf:.'·
T

.
.
.
.
.
"
.

.
,.

I
,
.
.
.
.
.

.
"

111
-~

,
,

,.
t

•
.

'r
t+

T
:-
.
'

"
,

;;::tT
1

·.j
i

..
.

.
._.-,

-f'-'.
..,..

-
t·
~Itr

::t'~j~tl-:fil:J.:~'~11.):1'
~

.
'
.

"
1

'.
,1

1
.+

,
.,.

,
I"

,
I

!..
,
.

T
"

'
~
.

'r
"

"
f-

p-;'il
'4"'illr:rl-:l:t""~:;:'+""J

lJ
'I

J
'1

:
H

-I
,

;J
,

'
f
~
"
"

..
IR

r~"+'
'tl,···

"
.
,
1

T
1

\,"
1

+
~
.

-
'r

1
t

i';Ii'·;~·fir!~.11.I1rt;.IJ.I.J-'!~"'J'11
.£~·I+l_'+I:if'!',T

:
1.

4o
.
•

i
'tIl

~
I
U
i
i
l

I
j

,T
T

.lIT
':t:

.t.
!IH

+
·'l:i:f'f:

.;':.
~i11"

T
,

:'HfIT
H

,
"

,ttl
....

,
t:

.ri
~

",'
ir.1

:
~.rt,

';..';"
i

.•.
~.:.

Ii.1
•

,j
.l

':
'

I
,
:
r

'
.

~
t

,
.

:.1
J

lit.
:'1+

•
1-.1

•
.•

•
•

...
:.

,
t

1}.,l-
Itll

.
I

I
.'m

'
l

+
11

I..
"

~..;.:
r:..::,rt.ti::t

t,
I.

•,I,
,.

,.
j'iJ;

,
,

.
•
•

.
,rJT

J
......

,
..

....
...

'm~r~
i~~r.r.'1fl frl"

!.r
I

•
I

1
I

II
::.:u""

-:.:r.
j..!+

"
,.,.,

,
.
'
.

fl·
'+~i..

I
,.:..I;'_~.

t'
.

<
I

:LJ
+

h-'
t

'~~.
•

·.r
,
.

·T.
I

:...it
It

~
'E

ll.;
'.~.T

'1
;.:

!
'.l4-j.r

'J
it

.1;
m

.
~f-r:l.;

.1;
..+
~
.
l
.
.

':
f."

:
.j

t
.
1

.
1

'
.
.

•
rH~

~...lt~·1~"1:":"'m
Jr.'...,..

.
ill

~
~j.

~rf.:11';tr
'~+J)t~.."ft.\rT

t
t.

'
...r

t
,
.
,

~Ht"
"

:T.
t
.

l
it

...p.
J.I

.
I
'"

.
f

i
"

.
,r:r

'~.l'·
IJ

tJ
'

l
''1

I!
tj·1~·

'j
.•,

.
r
"
"
l
l
'
"
'
'

,
I
l
'"

,I
'_l-.~.I.it"t'L!-"!·+"·'.j:-+

·,1
"
'1

"
1

1
-
1

1
;,1

,_
.;

'IJ
T
~

fJ,I-I-
..

r.+,~
frr ,r.T 1.t.

'
~
I
;
j
:
"
"
,
,
'
:
r
-
"
"
'
r
'
I
'"'tll

t,
"'11 '

1
,

...
p

'.lrl;-:.·..
,;

1
:

....·,iT
+

",,,,!.
',.

"
,
l
~

~
·r,··,

.1
·,

....
·
;

.
.
.
.

,
T·,~

,.
I

.
.

,
,
I
,
.
.

'/'
'1

;
'T

r
r

:
,

.I
•.

,
,

1-.
.,.,

r'
t

'
~

•
of

...
~

-t
'
~

~
.,.

r
...,1-.........

i·
./

-r-~
~~·::i

H
'f ' i±~

j·!i-I-l-:..;..
rlo",·..

i·
+..j·+t·i·~d1.H-+i

'l'~":'"
.;.

t
.'

,t
',"

..
'.

t
I'

.
::t,+

..
'~..

".:'T
I-

•.t·
F~~-·t

'f
.;:r

:'if
'r

'1'1
~

,
.

.,.
1

+
T

'r
.
.
'

1
1

.;
.

<
•

·j:Lt:·
:j:r

·,ur
1·1';1

ij:'i
:-;-.

.
,

r
.
.
.
.
.

,
.
.
.

.
.

-
H

'
I
:
,
.

.
t

-
:t~r

±
;it

/i::r.
f

,
.
,
.

-I
.,

t
.

•
•

,
I

F
.

.
:::

.
~

'+
rfi~-I+.,

:1:.'"
'.

.
1

t
·

1
•

1
o
j
.
~
.
,

•
•

•:r
.

..
.

.i;'
...t

j::f
.t-:-;r

T
·TFt.~-;-

I
,

+
.
•

,
r11,r

.
,
I

-r
t
,

.
I

.
...

.'
J

-
.

-
I

.•
tr

'8-I -i 1
lj '~I:f~~il4·.~~'..,:,,·t,,·.,,,~~.;

=11 ' ;-::
.~.>~.;~:'~I+''>1:

'
I.

.-
:I:t:..

+t
"

;u.
II:l"~f~·

n'"
j".

.r
..,:..:..,,',11,;,·~,·ti(;

..'
ft.ftTi t

+1':r
1

!JTflfti':ft11
~t~::flt'f+!1·+-t-rrH'":T-t~Jtt,.,~{t~~j-1CH·:fLH~

4 11 f>%";r+/~.:~~~;nl-r~t·:+18~f
l~~"ij~fr!I·'.j.:11·m:·:·T·{t.-1:.~+.,

.:
'!',

~.~;
~:l-t·

I':,.L:~I~~.:;.n~itT~fTfrw,;::-::"·~,Tt4~*,u:·tf:t-nt~r:tlL
"

;,.i:t:
:~

I:1~'~4:I:,.trrr
r:r

ttl;'rftfl
11'

,
!I'l~

f
;

.;,:,-:I:iiH
:

1'iF
!'

.
T

r
i·t

1"'1,:;:t'H
rr;

t·!'tftt:t-,
j.

I
:.f.'

IIi
r"1:~"ll';'

t'1
t;T

II
rttr:

t::+hr.h-;1-r~'"!l'IN'rT~'T'rt;W ofjf1
.f-~'tq:t..i"r~

:jjj:::I:1:1 iJ'~l':I~
:l·;i···;·nri:'f'·;·tj.:;'j:::t:

tJ ,I';
:

:::'1/;I:p',;
:,;'fJ;";r:,;'t~:rrft'1

l
;

j
·r-I'.lit:r,';-'n:j'[

[l1f"~
r,i-

t
tUtU

t:~;1
'

'f!-if"
{,:1'~.+m';'

t'iH:l"r~'
j

;.i'~r':t..r.'F"rr
·!,·q

r..f11:'ll';I
t·

ff·
.I·~··.r

i r;
~,:r:

:lr;";'ttr·
i
,

:,'
j

nll·:·;·r.'T
;T

,":'H
:.:.:.;.I

t:·:
l'

:1
+

.:tr
1,rril

t
r+W 't&"i'

rlr.~
r11

r4:
1

',',
"

.....:,.j'
r1

rr+"1'
T

•
'·1

'"
..

~
..l.~,"tr:l-

'u
r

't··11"·
~q'

'1
'

;"'1
"";'

-i···""I~b
~'!-'f"I"'--'

:.1
,

'1'
,[II-ll,·

.,
1
"
~

.t·r~""11
t··'

I
,
.
,
,
"

.•tlt'
.I.~.'·

.,
I~'I'

"1
I
"
.

T"
·i+

'"
I....

f·
.

'-t+
4."Q:~~'~+

'-'''';-;1
"f

T
't·!f'!H

',1
."1'

I
1

.
I
'

~.
~

,
.•

'
.

t
I

.
.

I
I

•
•~

•
1

•
t
·t

I
I
'

•
•

'}
I
'
,

I
.

•
I

•
I

r
I

I
I
t
,

I
i
'1;1

L
!
.
'

~!_.
4

.
t

t
•
I
'

f"':"·
I

•
I

•
)
'

,
•~

t
.

I:.,w
J'~'f'

•
~.:

+
'I

j
,

I

r;!1·~I':·,(~TT
l~FI7j:1;1

rj'~'r;
71;I:J.i,;.';";'

j"
7r~~ri:TI'T

-:'I·;!;I.~,y:~
:,':j7

:-1 t1'
t'1

I
;··t·J

":.~
ti-j';

:
1"7

Ir~
1"/1 1

11f
tT

t·~
;
'
:

,1'r
~1'1'

1:~~:1'
j7+\"-:-I

.
n

,~,
i
i'

:-..:"t":-li TrT
tit

'r-
!'f

;
,

.:"::'1'
:.:1

:
:.:

::1;
1 1:

11:j1"-:
..

I
:::

;1'
ttl,

'j
;

:
·I~t:

,c:f.
~I~

;
,tot1'1;

t"
"I

~
t

t·
I.

:
1

1·,·~
t

~
I'

1
Ij

f
11

t1·tl'~'ili
'it"":n

~·;'n·:+
1

·tt:1
1'''1

•
1

r
~.;

1
;

lt~tjr
1

t
•

i
J

1,,;
~~::

./:::,1 1\ :l7j 1.i
:l';

,
11:

:II
!

I
:

'r'1~::If:
!;1

:h
11::~j.1-:-~,:

r
rI!I

i
j.:

I
1

!
.:1 1:1

it-
I,r

tr
L

:
I
'i

I!'~;tI't!
'lo,Iti

:
r

.
1
~"!

;r
I

r
;i

:
r'-I

±+'r':
~

1.
t,;

"
1

I
jI'!

I
:::"I.i;I:'11t11:.:~.~r'I~·:

l
:
+
·
~
.
t
r
i
1
~
r
n
:
t
[
;
t
;
~
~
~
~
:
;
;
T
'

·
t
t
-
t
l
t
l
t
:
·
t
·
!
i
,

:'j.~:t".ir
l
l
:
1
1
;
v
~
t
:
'

,
i

l:f"rf-;"f"~'~r-l-
~r·f-J:r:r··;·ttt~

41'
!
...

t·
•

'r'
I'"

~
-
.

+
~Il

•
~.

T"
t

1
.,.·t·...~+'

··tr
't'

..~
...,J..;.-"r

r
T

'
.:lL

h
-r

.•
t

..,
...

J.1
...

-.
-l

•
..~I

'
..j..

L
.•t'.....

T
t~

r
L·

:Y+.'
.

~t:t:i'
o

f
-r·'·,~F

R'~'
tj

,0
1

.
,.

j-l.;•.:,~t;·..·;...·r
:

:..+
T

:...;.i
~i'.~.

.j;.
oj...,.!;';

..;..l,_p.l-'+
,.t..;+

!
;";';"r-f'..;..~

-I-t.
.,f.-++

;.;
h

1t
.

r
,

'~
•
'f

~
j.~.

.
R-

-
.

.,
+

..
,

f:.t:.
:'"

.;.
-tf

-.;:!
.,-('1";t;

j.
.;.;'1+

J-+,;
.

'r
'

I
1

'
'1

'
.j.+

•
•

;
~

,
1

·f
1

".
.:

.
i.I

.t·"
1

'f
L'

.\-1
•

I'E
'

1
I.

j
J

;-:l:i'
'

...
'

•
I

'11."
~.

i1>i.~.,c;p
.';t~:i

£
~

iH
i

,.
.

T
I

~
•
.
,
.

~'
,
.
I
.

"
-I-

.f..
."

..,
l
'

.
,

-'
.

1
...

:±:tJH
lj;;·Ilt,.j..:!tlF ·,-';'il

r T
' A:<'j:tl~:it':

:r{f
..

l
'

',+
:

.•.,
tr''!'f

'1
'.

-·of
'
l
'

·ldt"'S
L.+

"
~

....'
<~f+q:itft.-

ij~x::ttjt11'ilJ:~jJ;'f~~1i:4';,~Lt··~,nr
I

Irf:.
~

.';I·i·j·t
!~.

·t
Tl ':r UI.

l'J1.[
'1';'1.~ci

tt"i/1-
I't ;lIT

i~
If'f&;··rjf.i

-,r
r:1

..:T~:tL:t~r.
.1('·~~~lli·ilr1t·tip!lrt::~1l1'!'

l-f.T
J.

ni ·t
:(:1

':'fU'~'+
.I~

~~f""}
.j.+I,,·n{~r;It.1

qitl+tl~lf
·I.(i'

tL;;~,.l
~.

j.~'
..

~t
·II--E

j··-tt

.h~)+:cit1ILif~1;llird.plJl'U
-'

rt
]+1' H

r
1ft

rP+t..~
~~L~.iHrt

'Hl~t+~~I-i"+I~l!i~:!:';';'r:~;
1.J:;:

~r·'
.
.1·

:"fT'r.~~}:!I-
;';2

,q
l'8~~1!i"~;lit

'[1~
It;I'f

U1 f:~!+
L·.~t+[1!.

'.1
i..J

J
'1

/rtf
f-I'lt·~+r·-;.'I+tTtf.·~

-
.l'I.TI H

+H
t

1h
:1·

,rn:t !~:jTr'itlit+'~f;.~:.iJ Il~~t,·~tb;H
f

·~t
-..

-,
.

1·f··r·
,.

I~l
J j

:...
,1-1.0..

'
I

-+0'1
'

,
i
'
j

I
I

I
I

I
I

f~.
...

t
·

i·
t

~
t
'

...
,t.t

"
r

.~t
l
't

l..f-:1,
.

T
-t

t
•

"
'1~o:...;.:.

;t'.',
1

';"."
T

.
t·

-
.

1"
~

.
"1

T
.

~rt
~

1
'l

'j~
.
,
.

,1
'.

j
.:

I::i?
'T
~

,
,T

...l:
'

.
...

t.,.
ji8·g;:a:·I+I+-F+~::.:

'.'
~

'
I

t
:L

:Lt'
.!

-
I'

t
·
,

~·.~;'IJ·
':T

<··;:,:;,~::·;:·q~Wf~~lr
·.,.·.·r.:

+
1':!:1:

1.'·!~.i1:flF:ffTI ~·L;
..J

..
.

·-r
j

:,'t~:t'11
.

...'
I
' f

.+
~LH

!~,.
~.

'f.[
1

i
~~':tI~~-r~~'Lt4j.+-·.-:

I'.
f
:
:
(

11 '"
.

r'w
'0·.k.(.!'r

1-'
.,1

"
+''1.

t
.~

t
-r

'rt-
t

.
i

i'lt
·

,1
't

;t
1

:
r

-
+

-
,..,.......

."
_.

I"
...j

.
,

:m
:·f·;:·t-

j:
:1.:.;"1'

'r
..

...
.

:i:
J

.t. ,.
.

. t
+

'1
.j
r
!

-f
'

{
I
'

...
.

,.
t

,"
.
.

•,n
I

r
v

'
"

"
.

+
··r·.·

.,.
.

,.
.

.
"

t
I
'

/
.
.

I
,

t
.

,.
"
~

'J
.,.

.
.

T
"

.

;-I:;':-:P
,

:-r:r-p
:r

··t'
:,

.
l'

,.
"j

I':
.r

j"
'l

:r
l

i
f'r

.1
~

T
-l

'
.

..
.~

f·!,
1

·
.
.
.
.
.

1
,...'

.
'1'

l J,~g'§liH~d+f
lq

l
.t~'1Tklldltfj.·

t
.{tJh

r
t
t
~

~,
*
F

.
t;

-
l

•
'.

j
fl~;f:~l)~~:llI1111l

.,T
:l

}':
IH

I!I!
HHH

..1/
il·

H·
.

·:·!·II-II·;
~+'r:~,r;;

..
"r

r:f'
11/1·1

.·.rr··:
...

-
:1i)JJLHt1HJLrHf:r.1

.
.

.
+

ttitl!!llii'"~-l-i'~'.~:i: t'ii~i=r~ilif!jilif!jilif!jilif!j
Ii

O
J)l:)JH

:J
I,.,JU

V
....

O
Jlf:>

lH
:)
~
J
W

...

]
J
~
~
~
~

UY~~~
»

O
O

I1
iO

N

~
"t'J:."'=

'
'
.

.
..~

=.:.
.'

.
J

-------------··-.....·..-..IIiI··
_

...
_

_
.
.
_

....-
-



.
t

.

r1,.]!!!!III,IIjijIl'<

"
';

'
..

..
'

-.1:

f ·r
.

........
.

l'
.

:j:
..

"
j
'

•
.
.
.
•
.

-t

:··w·
.'..t·'

"li
'

..
T

'

,+

...
..

~

,·t··

"

-
1

-'

.
1

'.

-t'
'r

'

..,
.

·t
......

....

-
t'

t
·

., .,,
"

,.,

.
t·

I

'1

.
t

...

'''r
'

.
j
'

.j.
t····

:r

.-
'r

.,
.

H
+

+
-H

-i-H
H

H
l-H

-lr
.

fH·-Hf.+++++H
.

,
.,

..
-+-

.,~,,,,.
•:'

':,'.f+~~
r

"
.
"

.'
rfr

~
.

,*+H'J-i++HH+,~,
+

.H
+H

+.+-J,+H
:#J+H

-i-+1.+,:to
.1-1.f-W

f-H
1H

·f,,+H
fH

<f-H
1fH

;rt+lI-++-I-I-H
I++-H

+H
-l-H

H
·H

+H
+.,H.+...H-f,f1,+.~,R-'+":R-,~,)-+.H

+R
+H

fH
F-j·

..
T

.
:

!'
':J+'+H~I-I-H+HI·H+H·t+·H~~i·+'-H

'+'1-•
I

.
++++++'1'~

1
+

'H
++++11

'

.
'I

"

-
·
,
H
+
H
+
H
+
+
H
H
~
H
+
H
+
H

-
,

.
'"

"
.

:
·f

t
·
,
t.'tT

:.1'
+

J
.
!

~

1
'.

j.
•

...
"
1

j."
t
·.

.

,+
1

,.....

·t

.j.

t
··t

·
,..

~J..
•
•

,.
..

,,..

....
,.

+
.

"I"

.....

.•
t

··t·
-
··f

·

··t
.•

to
-t·t
+

.....

..
··t

·
.

-I

....
".

·t'

t
·

'';
'

f-

•
•

't.
.....

,
t
·

•.
+

.
.+

.
I

..
t

.
'.

+
',.

'r
-...

-I
'

+
l'.·1-1'...

;-.....

,:j'..

,.·t·

'1""'-
II1

·1IJI

'\"

O
))I')J••O

W
I...,

_
$

V
lW

_
_

'••
:

...
•

If



,... r,J'III1.I IIrjIj:.

IiI;!iII./ .'

iI .1'1.{I11,IIiIIi;

,III. I.j"I1

:+.t.t.

_.
-

I'
.~"

.
t

I'

..

I
•
.

,..
.

1:
.,

'1 _
4

'
T

•
·t

·t
~
~
:
~

.
"
t·

O.
,r:;

~
.,t"

u
~
~

.
.

1J.O
II

Q
:W

O
....

A
lM

lO
S

'V
N

IO
tIlO

•
-I

Q
:J":))H

3
....J

W
.
.

t
.l

..'-
i
"
·
·

.

lid
,.

I
-
-

-

-.' aut;)
.."

svlfll'f
_

'r

..'

iJt:,I\(\I"J'l':t'~~·
!.IlIF

· 1.
tm

~111"~TIT~rllllllt
t~~~~ill~il~l~rlllllllll'I':';:~;'llr;~H~tiJ

~
:{j.~

~
t

titl rqtiF
f:}:'

;-tH'j-
If

;;
.

.'.~'.;,:~
q14~'

.
~~211P'

~iI'-!
~.~.

'1'1
i

.~
..
-
r
!
.
J
·
·
t
,

..
.

.:·.tlH
·f:l

~
~.
~

~~xy
~

.:"
.,.

4n
.
'

_
k!

.!.
.

.
.
,

.
~'H'm::;:

tt\

~;~
~~I'Ii

.~:~~~
t

-1~~r.~~
"f1±~ltK~r~!:·I.!.t:

-I.~d~
,.

-I1:';'++1+1+'1+'f+fH
FI"H

..I+'H'11+1-H1+'jrH'1-l-H
-i+I+t+t+I-j-t'H

tt,.1;+~j.j..:H-I'"H
.H

.fH
++H

·+
+

+
'+H

-I-+t':
'-'

::::
'.:

:
.•

1
r~'lt~:lriliil;'~:tl~tl~;t:-}illi+~

~I'~
<~

~
~t...t~I·+t>:,~;;,

'+I-,-ii'.i~:r}'
T

t"~I;.~c~~·
:

Tt '
:..

l'ih ;.':
.-It :~~1',U

,
n:[1 1

+-il i
.i

hi
Ir·

1~
r
l
'

1+H-H-+++H1HH-I+t<H+t++++l
I

·1ili1E:·
ff'

I
"....,

~
if'1

I
Irr

':,
..,.

,
,

rH ··'i
I+H+H-H+t~·

.
,
.;'

.•
riliT:'.I·n

',.
:'1

1.1,TIj;_
,_

.~t:F·
.

\.!)
2

Q
I-r

T'h
:n

'
~i'~

'I~:'
tfl

r-;..;.
~.,.

,
!.;.

•
.:,.-..;.

·H
+·H

..j~.j.t+H;-jK++1
~

n-....~~,t.H-,';'"H
-l-'..H

K
+P·H

+-rt1
."

,.
.,

f
·
'

.,
l
'

•
.,.,

~
.
'

.
.

1.+
:1.

.~.:.J
H

1-0-'1"::1
'ji::i"

"
"

r
•

"
~

I
.
.
.

-
I

,
.
.

t
"
j

I
I

Irt
t-

t
•

to
I

•
•

t
t
l

I
I

If~'!
Itt'--t

,t
•

'
~
1

rr
,

·
~,'

t!
..!"

'"
d

.
,
'

•
,'1

.,:fIfl .i .·
..

Lt'.1
.H

.1-
.

'1
;

,'r l.
rr,

,.r'
•

.,r
...'.

l-H~:4-H-Hi,-HtH+H+t+H+i
...

.,.
~

"
',

,.
..

,.t
I~

r.:.
"1'H

iH

11:
~~

't~+:>' t
~"~

:'{~;1~~~~41it+~!t'4
f"+N'+H++++t++~1"l.H·~-4.++-1+,-+,tj'I++H+f-I+H-H"H~'

'I
l

T
.:

·tf~:..~~~J!..~..~~.",:
.r.:,.:.~"",'.'4.1

...•~t..lrU.i"I~~P~;ll!"~··i~,~ft:~~·.,.~.·~
~,~:...

,-:~5!.
~

-~r~J
~

-f~
..

-i-
~

~.J";+t.~i+,;
..~

!.
.~'1

:1
:

'
1+

li~r
.

r
-

1
------------'

.I..
i-':1

~.
_.1-".c•..

h
-./

.j
r

..•
,.

".L
L

....
.•

"1
1

1
.,.

ri<--
.,

.,
..

......
.

,
.....

'
:

IF
..I

'\I!
..+.:..'

.
,

;..
"

,I
I

.•
•

,
.·f.:

'r
'

.
'f

'
t'.:I-i'

':'·1
.'

...."
~

~.~r."'~:i·
;..

J:
1"

!..
·:t

':,
"

.''t'
""'.

'.
I~•..

-+
-1

-'"'
i

..
~
.
,

,
t

'l+
"

4
,t_

t
·
·

l
'

-t.,..,."
·.1:S~

~
~
·
:
·
·
l
~

(;.~~~,~
n-.

:t,.
t

.
+

1
i

:.
.'

.
~
·
1
"
.

I
r
.

:<~.
·t·

..!
~Iq

~~H·:

\::i~:"
,.

:
.

"
:;

.,·~~d.~~+t
L..,.....-r"'T',.,....,,.,....,.,.,..,..,.+J.

1."'"r
+

,,-
'1

'
_

t"1
......

:"
T

J
•
•

I.,~-l
...'
~
r
h

I
..

1
"'1

1
j-

·f
l'

....
.
,
.

1
I
"

.
;.

,
'"

T
l
~
~

--
It-;tHR-

.:.~:i:I.:ft.:r
,.

,.
;..

.
..:..

,
I

.t
r

'.
;-

.
-l.1..~.:::.~..

~
,
~

~.:'...,,:
i:''t

j.
'
t
·
·

"
~

.
•

'
:
.
'
;

"
f

.
..

"
'1'

•
•

•
•.

·l~'·:·~if:t·
r:!

"I...•
'
j
.

.·:I
t· H

-f··H
+·H

,+.H
+lI+H

-H
++H

·1
·1+H+H·~i+!-i..H+lf+i-/-i+/-H+++++-H-H+rtt1~.+.tH+-l-tt!

i+
t

...
,.'~,i""

'.:
...u!~r.··'.

~ ~
..:.
.
,

~
.
.
,
.

,
i

..
"

:'J
~

.
.J.

"1
.'

•
,
.
~Ii:.•

.
f

i-
.~tt·~:q;

~I't)I
:I:;

~.,'.•.
,..

'
.1·I·H

'l+
H

h-··+
-;·+

·f+
H

+
H

-+
i.f..+

."
lt.,t.

,·1p:r.
.

tfH'+',H-i-t,++t
...,...

:.',
.:.
'1

....
,
.
,
....

[:1...,.H
.

t
-:.:

-:.
.
:
'

1
~

4-
~h-'

!
1"·
·
r

t
·t-

..
,,!

.-.
t

-
.1:-

f'
".1':

n-.;·r
T

.fi',liB'.,.
r

•
!
.

'·
'·

.
f

•
,

l'
'
.•..•

...
..:!

,...
...•

t·
,

..I··
.,

'r
.'

.·f1
.

,.
:~.tti

~.'';
.jf~

I:.;~.:
;;.;....

,'"
.
•

I·
Ir~·~~.H:.:J+'-I.J.+-H+,I-J.t-~

H
-H

+/-thl+t-lH.HH+++++."-H-~41+Hl
...
t
'
~
:
l

+.
..

ll;·
'
T
~
~
~
T
'

"'r~
r

...
•
•

1
J
t
·
~
'
~
·
t
·
~
~
t
.
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
~
'
~
~
~
t
-
~
~
~
1

:~
...,.

·..r.~1i~rt:<L~
:-..:r~.'~,

.--:..,:
....,

i
.'.;':+

t.f
•
.

.
.
'

.1
.:,...,~.,.

..
,
.
.
~
:
t

rt.:f.;.;l~":'~I.:t
.Lj..j:.1

'·
.
,
.
,
.
'

+.··:~t··~,··

"~AtH'~~riF~/:tflf.~::
..

1:
'

·:'
+

'
'f"

.,

~·1.~tiif-U+i1:;!:il~!IT'..,>:.:':::".
+."

t
,".

I~
.
.

'
•~

•
.t

.;
.,

•
1

.
.
.
.
,

,

~
~

:';'.~
~.•

:
_:_

4.~'
t

~
.
•

'.
~.

-'1
-

rr'
..

.'
t

!
.,

t
.

.
j

1
.1"

t
t

t

L±..:;...;.
-.

-,.
·."

·1
-

4.
.,

...
f
l

:.
+

.
_ft.

i
~·i

-t
f

I
~

i
~.

'
I

'+
'i

t·+
1

,1
1

1
"

,
•..

...
.•

'.,..,..
.
.

.
f~H

'n
·,

r,"tr
.

ttr;.::.L
~
i

;i···
....

•
.L;

.
..t.

.
.

.rtdj
.,

t.1-I1
--,..

.,.
.,

,
•

W
rlttt;

i
t
':

1
.'.:,:".

O
rr:,·,

..+.
....

.+,
I.):.

.;..
......

..
1

~.J!Jf..;.i;;IH
LiF

'
~~

1
;
.
,
.

..
t'..

..
.

~.
ti.~~~''.

.,.,..
.

-I
.

.
.
'
.

.
.t.

...

;
"{'

;.,
,.:~.}.;

',1
1

1
+

'
"
.

f
t
·
·

l:'
'1

:'
t
·

.
.

I
.~

....~.
!....+

.",'.I!'~/·:..c::,¥?J.i'.·.r~··,·.;1;j.···.r'
··...

·t···.....·.·.'f.H-.~r,i.:
rt'~·:1"i'~'i'B,·.H·~ttFt",

f.p
:i'·

T
~

.
.
'r

iT
iT

l·;:i'J.'
...

t
·

'"'1
(
;

1(."1"
t-t..,

iJ£i:~I·~~·T~t:tr;C.'E::~:P"t+':"l"i.l.r·",
~j

':m1,TH-
P-~·II·tl'·~

'J
.'+

"':
LL,.

'1
'.

:
'1

:
:
'.1

"
"
\

·,l+::::L.."
!'r.··.··7

1
..;
'l

:
'....'

.1-;1.1.+
F.-j..;.j.;r'iT·~ff·j.:.c:'~··!··f~;J·:-f~I+

..;.r{:
....

L
.,.·t

.
f
t
.

H:~!I'"
,t·

-
'!

-
I
-
f
.
,
:

.;";"!:.'::,
;
',

:
'1

'
II

•
"
:
'1

'
:!:·s.r!

::~
":~~:!o;";;':~

"~~1j:3ji1:::r:ttf?:··~t·:
::Ht:1 ::.f·;:-(:f

';,.~J::t;-
Hr

tf:r+',':r·.
:.jtb

r
--;;·m

.T
:;

11
fl·,

-.·T
.

·,.r.rTIT ·JJ+t1:·.·.
+

.:t.
.
.
:
:
.

.
•

-I
'F~""+'

ttr.H
-,·+

H
......-

,
..

..-I·,+
i·

...+
.
,

-
......,.,

•
I

•
r

....:r
~

t
.
.

':.
'!..=

!:d
-+'.'ff-t

.~'
....

,.
'.

...
'l1:~:l+d'

ttl',i;
·;i·,·

lf
r: rQ

::;:"':.;
t·

:;:
'.

.,
.
.
.

.
r

..,·:~·f·;:·t:
..:i,··t·,

....
.1.•

:
.'

ml"I"~~1··I·t·I~I'-~~··!:111":'l'IIJJ:l!':'+IHI'
!.fl.:.ar2.,..;

:!iHr:~H
1L.1·:~,

.
..

....
..
,
Ir.

··t
t

-
.

•
.

~
11

q.
....l.t"1~

~
I

"
f
·

...
(4't~;:Tr.-:;::L~.....

'1
.,_

•.,.
'·1'"

to
·..,·

~
,
,
,
,
,
.

-
,
,
~
.
.

'f
-

+-
·
·
f

I
•

·f··
-t··

.;j:r~:;
J'

.;.j'..i.I':Hf:f.l+ffii·l:..."..
.

:'
+

..
.

.i...-..
1

.
.

~
.,.'j

.'"
B

'::1
..:,.,.,

.1.rh:l:.i-h·
".';"H-."

',+1
.',:i:t

i"
.

.~
•

f''.
u.·' · '.

r
1.....

..
.'.'

:to~.~t:."jl...,,:
·;];11'

:,.1J.qp:I··~I~+·:
,;

T
:+1?:..11·'··

.
,.

...i.:;1-
,1

.,
'i:

~'!f!
-
·;i:l..i

t
~
'

~
j
"
~
l
l

j~+:~:tH.t.i~·.~
~.

..
"

'~.'
:..1,....

'f
t

'f
"
'

t
.

t"
I~

t
·

M
~

jl
H

'
t
~

_
.

.,.,
.....

,
•
I"

.
-

.;.;''1.....1
.'1

.;·.
····.··'1

'H
;:.'·I'

"
.
.
,
.

rr
.,rt"

,
·r

.r·
~..'.

,.,'
if'

....
~
'

:.
.

.f.
.

'~~.FI~;l·~~I±·:;'j:'.:
~g~~

:..~::::.
.-.,

~1+nr
·i4~fJ.:.

f
l tp

t:..
::'1':~~..~'.

.•.
.,

"
T

'
j~'m~~:~..:~

I
11

+
1

.
i
'
·
·

.,'f:'
.
1

'
'.,

-r
.

..ijlH
Ltn.=r':·::-:t.'1:;:;t:·~ri,

..·+·~
,':"1

+
+"1+.1

1
..I.:;',f.,t,

:
r
·
.
f
:
t
·
~
1
1
4
+
'

tI~~{~}.r.H·!.t;:~·
I'~

.t"'·rr
-JAT

r.ti":!',
."

,.
.
,

•
I

i
.

.•
..

f
t

,.
,.;

I
"

.>-!'
•

•
.
•

.
•
.
.

'.IT
_Hm,·+~r.:

I~:f~~:':
rtl~~±

.
'
·
i

.
·
i
·
,
·

..
·

:.
i
'
.

'
1

'
·1'1..,

.,'i:.....
"n

~T.
.:"

.
.
.
'

I"
"
"

'.
+,~.

r
l''r.....

'1E1:f
..

.,.,...
,.

'
..··;··r:".

i.
t
·
·
·
·

"r:,
i

.,.
;

.,.
.•

.
+

t
.
.
.

"
.'.

.
.
.
.

!..,.
'.

.
.;.

j.
.>,:'.~"'·'f~f·et1·i'

j
~
'
f
T
I

.
.'i·

...
~

ill'.'...
;,.

.
.~

J
.

.
t
·

.
;..,

.
.,

.
+

•
.,

.
•

;
.
1

;

'Ll'~I':l
·,L

!"
"

+
:7:

..
'...

..
...

:1
•

..
,

t
.,;

•
.
.

"
"
1

'
.
.
.

~j
.,:

"
.rj;'rrr::-'t

,'1
=

<
',.

..,.1=
.•

~"j
..

1-\.,
.t+

'"
't"

1
.
.
,;

+
.
·
·
!
t

"trJ:
'~..t....

t.:;
:;.

~1"
·1I:JF'J''j:r~

,..
-r~

~'.
.
..:
r
+

,
•

.
.
,

.~'1
!

,t+.;:r
;j:tt·i-l..t

.;~.~.:
Ii..:.~

·1-1:
·t·

.•
:r

.
.~

'.'T..,tJ
.,

.Ill;-;
to

,
"
,
"

..
f
.
.
"
.
:
~
-
H
r
:

:'f'£
:

..
'J

.+
.

f
J++

".....•.f:I·1-lH$
.':.I:.':~I':'~~:';::tb~+-:'.T

"
:
r
'1

.·f11ni..;'''':;:~'''~I··
..,

:
'1

'
,.,.;:!!:',.'

+1:
·n~:.

.1·,
:(f

..ln·
"~~Pf':lr,'"':"

i1;'
··:f.·.

I
·

nT"
.t~'

c.l..j
.•.

..••
t
·

~
.'I;)l.~r

"
'f

.
'i· t

•.!
..

,.:t
h.t

·
f

.~.j.
I.....:tt

.
'I

'
.!:ti:

I
~ 7rl

.j.l-trH
:r.:

,·1·
'-

..~.:.!
,.

.
.

t!;
•.

.
I
'

..
rr

~
l:tI-t:

•.
•

.
..-

":l.
.••

·t·,.1
"

..
,.~

..+
r

.

.
•

,
,

..
•..

'
..

··t·
.
,
.

t
·

.
.
.
,

.,.
.
.

i
1

'll"
..•

......t
·1

.•.
.

.
.,..r

'I'11
:n·.,
I
:

.
i

"1
L~

,..H
/..

~;...
.,•

I
1

.I-t
t-..

..
.,.~

Iill'
:

,.,
r

,
'r

•
f

j:.
I
.

U
1.

....
.....

.,..
.,

l:r.f.'..
,

...:;yn
-t:.tt1"1'.'

'r
.£:.

·!:t.l·.i··Ft
1

ct
.•Ii;iT

..
:r

.
'f

•
1

-.,
-:-f-r

IT
j

t
ttl

.+tt
,
t

.
..

,.
..i..tt~.,:.I·...

J
,

l.Jff
'

t
'

.
..

....
i.·

I·'"
tH

-'
-.t.!-I.

H
I.

U
t:±tlH

....'..
.

,...
,:1.1 '......

··1
..•

I·
.::1'-

.•....•..J1
',:

,..
r

I
:r.fil+r;'·~I~rr4-t!j;,.

f
..r

r
"
t

t-i
'p:-..'~"3

1-1·n
'1

""
'"

t
'
~U

''/'
"

..'
::I:~:'

_..L
-r~,.~n..=

.....
..·'fw

r.
....,..

It=7lB·nTI18;rn::~.>:.;
:....

':l-t-+JI;J,·~,:,:,···rT,.t·j·~I'j:i-:~4:tll;i·:·
..r.:+

.....
~·.:,·

+
+

i
'
.
'
+

.....~
.
~

··I:tG.·:.:
I

·
'·Ii··,.'·,·.·.,.·,'.±

··
+

"
j
"

:t··
,

rrr,+.i'
h,t-i··-;-lr·H·I·~[-t.

,
rttr~'ll

t
I
,

,II;:
I
t
r
'
~
"
L
i
'
"

ft!·
-l:

•
•
rttli~·~'

-r..
H

i
1.

:~i·t~
·,t·

-:r
.+

_
.

..•
'

t
'!t~

...
I

'~rr
1

.·1rf,·t+
t
t:

r
+
·
t
t
·
~

~
t

~
4

!
'1itT

tlt.
~
-
:
~
H
.

t
t·~

1"~f+fr-tT-tt
·to

.~.'
._

-

,.11
-:ttl.;

~
.;..

.
,
"
ill

t,
•

,....
,.

..
Ii

1
1

'·,,···
,

;
.f
i
,

.
...

.•
.

.
.
,

rn;
,
I
F

+
fllfP

'rr.1-'
.,.

'1

fl:~jtt·
.!

"
..

_
;r.

:
.'.,.

'fr.-f.!'
..

.
t

.,.
:t

'1.
.~

-
.
.

·t
t

M
.
.

,
.

,
.
-

•
It1

-t"
1

.
"
1

"
.

.
t

.
'
.

-
~

""Iil~,~,'.
+'.:~'

.':f!~i'l

·l-.t..
..;

:
'._.

..~:~~.~
+t r

1
,~

:
:

:
"
,

't
:<:

~I'tj.~
.,;:

,;·~:
'~'..i3r!:~rli~'

,,'.
t

.

1

rT
,

t
to

1"
M

tt
it

-,
,.

·J-I·t.
t

..
•
•

+
,

~
i

r-r
t

-J
i
'

l'
'
t
'
.
'

..

:1·'1:11-1·1~r~1+f+Vl.
rt·H

ii-l-l-li·1.'.·
'·H:f.':':r~lr!-

..t
IIt'l;;-r.'·

,
"t

j
:
?
t
.
~
·

"'.

W L~frrtH'j
i+:"ltt·f.

"l~I'H'
f·

":'r"11p,:rr.rt+:j-I+-r
t·,

:·fi'.'t·~.
Ip

'
..~

+
.~

,..~ot.::t,:ff.t.~~...~.'"
H

+
..•.

T
.,

.·!'r'r;r·tT
t.H

,-rt'·.
'.t:.;.l.

.
.

f
·

t
i
t

'1
':1

"
'"

t"!
-:rt.

~
H

...
It-

·t····
.
1

·
'

f ·l l;.
-t'"+,..

1
..}

•
'

L
!.l.

..
.....

:';"i':;'r
,~

.
f

.;.
,

'..
'
j
-
'

+
I

•
1t·t',

I
...,

,
j

~
.f-

t
J,.1

t
to

fi
I

I
+

..
'r

t
i.J.

-
.

-
of

I,
-

t
-
.
.

•
t

-
·
r

+-
,

...
-

•
T

i'
"t

·:J'.-l!ft:[·,
I·H

e";·.'
t
·
;
.

~':"1-tlh
-tel'

t
tl.·~1

't;
··t..

,
.

·:·ff;··
.~

ijl'i1.+
.

r'P:::T
.,

.
1

.
.
,

~t
.j·1

.
t:

_.
If}~;:

',:
I':

.t,..
.
"
I
i

,
.
.

....
.;
·
4

'
"
'
.

~
l:r

+..1
.

..}:
,.

.
.
'

..
t

,.
f-I

H

'
i
i
1
H
~
t
~
,
·
:
L
:
.
.
.

l
'

.
,
:
'
,

II
..,....

It.·
'..

.
"
:
'.

.,.
.
.
.
.,'

.
.

'
:

"':f-i",.
·fl.·~!1~..

!
I
u

.t···
-r

.
1

':2;-
.

t
..

"
.
r

~
0,

•
.
.
.

.
~

.
.

-:'.R
.~

··t'
'

..'8-.'.
I';~':1 1

,.t,r
"
.tr

'ttl'f
-

_
.

f
1t

t
i

I
'
,

-
1"11

I
t

I
~.~'"

~
t

tt'~I·l,H··"1
1

"
-

1
.

t·
't

••t"'~f-,J-·:.J.
-

+
-

,.!_~.t
,.

tit
..

.,r:il~r.r~'lt,T+iI·i'~f.f-+'T:AH
1 1;.r~~~~

Tf+tm':~'.';'1'+1A
;~H'if:h;f,±t,

IU"/:~!~.'!'I:T:,~11'i~
ct-!:!'+1':l'

,~.-r:·
11':

j:
t:'.

~~.
'jl:l'~t:·~ttl'~~ii

;~lrr.dh~"f~dl!lr 1r
it'

.
<

t,.It'"l·i+
I ......'.,'·

'h
-I-lr:t++'f

+t-Ill+'r'~
"'1

.....
,IT

·
.."t~·t~·-

"1"
l,l.'i·.

rr·
t

.
.
.
.
.
.
.
.I.~

I'
•

,
t
,

..
T

"!Tt·
'1
T~

i
!-tr

'-t'
.1-1-+

':+if-'itr;t--oi:r H
+

· H
·•

,.,
.

t':-i;·+I·ij':'I·irH±'+t":..tt
:1T.'~·~·t"::i' fl+f :~tf.!

'jt H)
,n'j'

;::.f.t:.jlj.r:~t'tii;I'H;'L'T
'I

t'-n
!t'f,·j·f'r-r·tri·H

'1'
",1+-:'1'~H~,-t·;·

"t
hll.1t"i;-;jill'"

+'1".....f·~Iftl1tr.-QIJ· 1
fll 1"t~i'i.t illl ::!frllJ;fil

-r
tl:;-;1.-f

,;t"t
It.~l'

-:·t~
:'0

1
t

·u
!

I-~
~

~
-
;

71+
I

:
I

:
~

t-!1'~
1

.
t1~

.r
t1

t
I

1-T
t

..~-t..,.~+
~r+

I
It;'

r
,-

r
t-;"

i
l'

!itt.
f·;

.~.~-.
f

"1
rT

'r
t;

-
1

1lIt
:

1
r

1
I

jl',T
i··

fl:/'"
H

+
""'-J"1

---''f'"..'·r'·..
+

j
....f-;

.
•

,.+
.

"1
'"L

r.····
.

,j'"
r
'

"m"'"
r

1
"

.I·!-
·
t
·

...1
l,l"o

rI.,.,
"

.,
t
I
t

j
l
'

I
t

.,r.I-i-f-i
l
'

T
'-1i.

I.·
l·f....

'r
'
~
.

tt f
t

Jf"'f
"'1

·,1
0

.
II

"
,
"
"
,

"
',

'!
...,

"
j~

.
,

'-1.J
L

l
'

,
,

'.
'
"
,

.
,

•I.'
,

u;."
I

./.
f

I
'

,
1-

'
,

.
.

I
,

•
•m''

·
Ll-

J
L

i.
'

'
,
'

'~Ll.
I"

,
'!",~

,
..,

~.
''''f'!

:c..:,:.~I:t<~~
"

,
'
"

r"
l.!

_~I-:+I'7
·.1:r~1':

n+-:--t;-":-rr":-I-:-"t
l .,.

~
.

·;-r1rrl.....~'1"i·
n.ttl·:il.H

,·-r',:.·
~

~
'f

'
•
iitrrfill

;1
I

j
I

,-:-
~
T
1

t
I

.r
r

t·
,r;f-t.

rl~IT'
~rT

:r-rl!'Rlr;
f

!r;-I....~
r-;-

Hfl·~I·{ll
,·r i·.!

"
,

1
H

"t't;rii:
1

"
"
~
"
+
"
"
'
i
"
:
"
"
~
"
l

1
·1

·,ff·
;,~,"","•.

"."....~I
"
'
H
t
'
·
l
f
·
.
r
·
1
t
l
t
r
f
r
·
_
I
.
i
.
1

'
·
;
I
'
~
I
~
T
r
l
q
.

,
•.

1
...

+
.
.
.
.
.

,
""'h·~l~~

rH
rl··..··~

tf.ttI·+
'·+

JI"
.+;I.!:I;:t:t;';·;-I:.!~':;:l,:;J.I.l~P.'·r;rI···:I:'t;·",.;t>;~t~t'I'·i~'!

I
J

fl
'1

Ij'I:lid
r
'

l'
+

I'!
l
f
l
i
i
t
:
i
l

'1
';j

t"I'i,..t.rJ'r1'·H'.'·j.I~.[...
;1

.J
.II.I.,I·"

t..
1
.
1
1
1
i
:
-
.
t
l
.
.
.
.
:
.
.
~
~
~
.
,
.
,

ri"
.
~
r
m
"
·
I
.
I
'
I
~

I
f

(-,
*
I
'jf

I
f
'

t
t
f
f

j
1 1

"
/
'

..
1-.

f
t
.
t
f
t
l
'
f
.

..1".J..l
~
t
-
r

4
1

-
'·4

+
F

'···4
'

'+
"
'j'"

t'~8r~H4'r-r
.tliT

t
+

·
·

:•
.
•

t
'l-+

""t
.

.
1

1
'

-
·
r
·

···1'x.,.'-r
..['11-

-+
·:,Tl~:

:'1:·:·I!';'
~f~1·,·1·'::'·!

t'·
:/.-11-1-

:
"

..'/-'!.J
\."?l:~

.
i't+

..'.·r
f•

r·I.•
'~~

;.J.
r
'

.,.
.

I."
,
.

'.
.
•

r
.

...
...

"
:.n·L

1·
r·I

....
'

Ii:i
"t'.,,..

,.t
."

"
1"1

•
1

~
t

~
II

"
t

',..-
,

.
,

.
.
.

.
"

,
.
"
"

·14
..•

'L'
.,

'1;:l:··-;:it;~T
..r

1
1'
1

'
.

".1
ft"fo

~'"
'~:LI+'

."
1-

.
.
'

.
,
.
.
.
.

'r
"

1'l ftfT
'

·t.:.;~0
"

~'r
;

lE
r:;.l:

i
-.

.
"t

:.t
'1.

'.
.tT

.':-
'

'.
t

.r
.

,.
.
'

.
.

.
T

.I'tf '
r

]113':~l
$

:H~1"ri,.lT~1t,H'
I,'

.:ll...~
'£'1

i'
~

..1,.
':j"

.
.

if~'
~l

'.
'

T
)t··:f

rr~.·
..:..,;:C

j...;.'
'.!

!.
j.'_1+

~:.+l"
iJ:
r
r
,

+
.

t
·t

.
r

.
..

+
...m

ql>l:'~~'illi!'i~Jltn
I';[fl.];'

t
~1''Ll~f'fr~~

1
.iJtitq,

ri
.,i"

-f
.1

,...}
"

)!~~'"
i.

4
;.}

=
t'.:.

t·
'.....f.m~

i.~z
<.I?:

:;'Id
J.t~il-t~tll~'

·1
r.f·

'
-

t.
1

itt·...,
J
.l':

+.'
'

...1.:
H·f

T
'''·

.I. t

"
t

:.
1
J~~

H
H

··'
..

1:1·f:'l.
·

I'j
"

.
,

I
'I

1~
.,~

•
.

Ii·
.

1
,
.
.
.

.
.

rr
I·'

.~
:
.
.

J
:,:;.rn

.
t·,·:,

:.
.1

T
:I:

'y
,

,'1
'.

.
1

--
..

••
',T

H'I
I

1
'

.
.
.
~

It
,'t-t' r

i'
I

,
r

-:..H
H·T

,
•

'f
f:oc~rtr'~l:'i

;1H
;1· lrf:!-!J

P:t1~t~~
.Iit

+
'1 1.e-t

q.
~

.
1~,

t
..1::

l1
t
!

"I~L'~.'
~

Iff:· ii·-I
1

ii-~n'~:'i
··f·

'Ll!"
·UJ;.J:S:i:<ln'!:.Urlt~·I·n.Tq.!·

't1
"'

..;.!
I

.r~"'p
'1.irt

...
t·l-

r
T

·!··.
"
;
t

lti
'
I
I

rr
':.';'

~J
j·1

1
1

·.·
'!"l;.W~:~.i~.:

:~.;';'Pl.:.II'ltl
~

·11
t:.

"
~'1'

'1
1.1.1.

~I""
I.

,t
..~t:l

T
·:·'

~.Ll"i-~lLlliUf:I.:$Do"._,,-1
.~

8-
.1'

.
j"!'

I
IT

,rt·
~

,
~
!
'

II
t

.
.
f
"

,
.

,
.

~'
'fE

l-!.U
.lt:lH

~
.
.

t
'"'0'''>''

:~\~
:j.f~1!

•
-
;.1

1
"

f
j
.

.
..

.
"I

.
I'f

1
.

"i!if"!'r-;..:.>-"
':d-H

'
•

-t
...

,:i-

J'!at
~:·J.hf~

:J;'f
.:.

.
.

I·t·
:fiLfrt

Lir.~I:-
..

"
::

~
il:~~~

t~~I:t:t..•.
".

.'.:tl.
ti~~:I&)lr~r;:rf~,i:'

T
I:

.
i

.,.1.
.F

'
,·d~·IJ~'lfJ,

A-
.J

'
.

1
.,.

'~··~·~t
~~i~·.:

.~!
:
.

--:lJ ::[:.'.
IjraLj

:jri+rri·lht.
·rt;·

T
··.

+.1;t·;.
;t:,·:;·,tl'

·Il
",t·tl

·~Tll~-r.',
if-

IF
1:.,

t
"
1

"
.:'>

~
5

iH~j
J'tt~

j;'
tJ#~h

j
qt!LfL'>IHllj~f,r

11
,tllimrn"~'liiIllllllllm

-li~itffint~i··.I+':··:[~Ht
1.:1

'~J~linID1·fit~'fftnllt.-1Tit
.·I/lI·l·:·.

.
l'll

"
1

·
I
I
'
.
'

".



If

,
I

01'143Jff:'t,'tJ"'"
_

1J.~~WV
.......H

W

0
,,,,0

A
iIA

IIO
S

'
V
N
I
~

"''':'
~

~,)
..

,

-..--..-..

I,f:"
Il".:'iY:;IIJ~'flf.:il·!nm+t.r'fl'

fti'
'i'~;lt'rlntrtl~'

4'
t

.,
:.

4:W
'f

1
.,II·lt

"~..:
,
'

.
.

'.~~r.tI·::~r.ti:~tl1-·
'·"'\l,,,~·'r

~
t
r
t
·

..l.~.
....;

...
l.L

I.
r
r
'

t1
1

itt
H

ill'
f'i'

i
.,

,
-1-

••
+

'.
'

·c·.·t.·
..

:";".,..l.-;-i""""'~
;
"
:
.

i~'
~tl

,f'~
0

f"_
:!I·l.

~
..

L!
...

;.
l'

T
lt1

.
.tHo'~

t
~r.~.~

1
'+H

-H
-H

+f+I-i+t-H
+H

+++i
r:-

+-
to

i
·1

....;;
iq:'.'

q:.'+l+:.t;-t-~+f·~·~~·!;';:I,\:;-r+f.+"1
:1';

.~~~
I

~
'f~+T':

,.
I
I
,

..
i
.
.
.
.
.
.
.
·
.

'il~±+ri:'
~
\

~"!~J
It~~~~

!:T.]'H.I·;r~~ff~r+·ftij.t+l+~nrj.t:rtftht:-~li'trr~t'rlt'.r,ll·f:f.I+~,:t·r
f-I

1

4

';
+

.:
,

.-
·:::~[JI

'~1~ifT"'~~
'NI

~.
'''t

.
···I+

·t
..·ft.'·~

l
'
i
"

·t··t
•.

r
,.i

+
t·

1'rm
r

oj
-+

-+-ofiT
i

.
1+

1
1-

-;-',
~

~
'~

T
i'

C'\t
I

1)IJ~
I

:
.
i
~
:
~
~
.
~
~
f
j

l'1'"Jl.+~Tt~~-r'''';''
t
o

'
_

I
I

1
1

.
:-..

r
.
r
"
'
;
~
'
W
'
;
f
~
t

,I
;,.

J('}~I
t.O

I
.

T
1
t
t
l

t+.,
1·1

~
I':"

•.
-l

ti"1
t

•
'1'

~
i

t
•

i
f

,
I

t
·t·

....
t

,....
~:i~;

~llll;~
~;~:n;"':~~::_=tl"··:rt{J"tlfil:ili··:·i1f~·rif±~.+i.:tr.-t.

,
I

:·I..
T

•
•

'+
,
'

1
'+Ti ·

t
.

j
'
,
:

~
i:t:~:

,..t,,'·d
.

·f'+i±+~f!~+:~·:['..~~~lr,t·:~f'
r;'~i

co
,_

,
.
,

...,rrr:.",L,.·..:..l·"·"·il
I

,..:,,,T
,:r:.i'

1
"
.

•
'-1

'
i:

L
'

..1·1
..'

.......
-
+
.
,
~
,

....,,'
'O

J

,,:.-!.tJ 1
~

II
I"n-I"~;·;·l:Lit~·rr.;

~i:~:;:'
n::nIJ

r
m

},
:

1
:~':

L.t·E~
T.~

£
I'P~

·1+++
t

"'4:f~
(

j
f:.~

.
t·

.:"1
.,'1'+

-1-'
.

"
..

+
,
l
:

i
~:B;";,.

H
t:Jr-

,
,
<

:
"

,L:..~+-,J.~~I_+:'...I'J~+·il;:.~,·'t:...!T·.;...~t~~.:I.
1

1
l
t
"
t

1
~

t
I
t

IT'rt
..t.+,

,.
t

1'
1
!:tr

::'
rf'

..
tf.+-~+=L'·t:\!--~~.:~:::_~_~H·'

,....
T

.
!
"
"
"

1
j

,
..f"

•
•1'1

t
·

T
·
·

,.
,

I
'

l'
i
'
l
'

,..+'
i
!

.I·
•

•I
.
,

1·
I

'1
:

I
iIff

"
,..

.,..
I

I
'!:ti'lr

;
.

I
•

'"I
,t

"
-
.j

"
"
'"

r
,.

"ij.,...t,
,

•
~

•
~
l
'

~
I...1'+

....
I

.,
T

T
t-.

...!
+
t
i
l
'

i'
r"

T
'

r
~
r
t

,.
f

T
t

...rl"1
::·:·

il'
I

t
'.

~,lo.;
.;.'~,

:...~
liT

..;:.::.·
!.·

.
t

..;.
'

...
'

"1:1-1-
.
'

.
'-

~.
•

r-:
.

'1
"
'·

++
1

+-i·t
'f

1
,.+

..;..tl~l·
,..

.
..:

}
..-

.
~
.
'
.
'

."
i ei.

..n
,

1
[II.!.....!..

4;;"
.

'
1

.
,

l
l
"
"

10;.'".11
f

t'
.

t..:
-t..

f
•

.
.

•
'r

,.II·('r'):m
l

t
.
-
-
-
;

~::",I
01~

::f.t·,':~'l:H[::.tttP'~·/t:.
T·'·r~·l.j.

l~rn-[.li·~
'l1

"~t
......

I
.
.
.
.
:
t
'

_
:,.1

.
1

..
:+

....:.
"'~IT:

:ir
....... i

t
,;

I
~

I~~
~

I
•f';

f
·

t
'
t

I
'

'
r,'

t
'
I

t
.

I
l-

rot
•.
,

•
"

(I."
I

~i
Q

I
•
•'~.:¥

:1
1
~~

'
1
~i

't
'

•
•
•

..
,

•
-

•~.
•
•
•

f
-

.
•
.

•
•

•
•

...~
•

~
~';

-Z
I-!

':'
,-_.-

_......
-'.r~.T-l.,.~:·-:-·n,t-+'..,.f·JJ·;

..•
..•

•
...,

.....
.
.

..
.,.

.
.
.
.

r
f
t
'
~
~

~
·~:I.;f:E:rEll'f.r'!~.J

.
;

I
,
.

..
.

.
..
"
.

'
•
._~

.
,{D

,.·I~.0'-:,':.',
.i

(~~i)
~~J;~~~I~:i~:;C:;~';:.(

..:;'
't;

f
'

,.
;
;
:
;

'
/
;

'
"
,
"'-':;::~<;(I:::·~~1~.1

!
<::}:

.~
ft

..
'J:

.......
,

.1
t

..
...

..
."I.'H

t.t
t

I..t".
I

~
,

....:...'~.'
i+

1'.
-::..

t
.

.
.

.
,.

.,
...

.
.

.
,..

.
.

.
..

.
.

..
",1,

J
I

r
.

I
._........

:r,··...
·T

.•
..,
.
.

•
••.

.t·'
'

..,
....

,
.,..

.,
.
.
•

.."':':1.:
'.'-LfIl'

I
:t~jt~'lL:E.lli"'J'

fl~..~.",';.
".,·i•.,'..J

...t:;:i'
..

;..
t

t-
r

r
'

.
.
.
.
.

-
'

..
t·

.
'
:
,
'

.ii.llf.
II

.:!+2t-:.l!rllf~:@IT-;~:L:.r;
~.++t~~.'

if
..

I'
.~-++

"',f
,.,.

'j'
...

.
.

r
,.

.
.
.
.
,
.

..
.
.
.
.
.
.

·.·i~..:f~·
"I i

;.:t,.;-t~}..:..t
~

'hl~T.
.
.
.

I
I

,
.
•
.~.,

.
,
'

1
.

to
.•
;
I
t
·
t
"

.
.
•
.

-o
•
•t.,

..
';"

,..
t

.-
.~.,],rT'."t'.::r.,

.•
.•

t'
.
•

·
f
·

"
,
"

•
'.11'

".;.:1
1'1

'."
,

I
,

"'./:
:lj.....

''':
j.

'
.
•
.
.
•
•

1
·

;"~,,;,,
"

"i",":"
"
j"

'r
~.··'Ii

-
~i-Tf+"''''

...
11

f
'

I
'r

'
U

"
H

Irt
.

.1
"

I
j'

,,"·f
.
.
.t,

r~~";"M
1

~B;i!ifllff~
~i~jJtr

~~"
:'l~J

t1L4)~;'
j
,
t

Tr
'
.

i'
':

-
'
'
,
:
~
J
,

3
j

Ii
I

m-ltllig=-B
.:'..::,"-14.IT.

.
.

t+
j

"
•
'
.
;

..+
'
:

..•
"

..
.
.
.
.
.
.

•
t
·
,
.
.

•
,
.

'II.'..

R¥biib:flli·~·.i~
.;

~
~

.L
'
~

...~
'f'

..
:
r

t+
~

.....
.,

.•;
..',..'·..t·,

,
.
•
.
•

.,'
,

..
~:

"
,

r:l;-,..1.:
I
~
;
~
'
~
-·n-:::.:.:'

-f.r
f',

:
I

.
_.

.
'to

.
··t

..
1

t
I
'
·
t
·

,
.

.
.
~.

I
-
f
·
·
.
.

.
-+

t:
..

-
..

-I"':.r.+
_.

L
'tl:;.r:~m~~:

.1;1
."

,
"

.
•

.
'

,
t
·

.·r
'11't

..
..

.,..,.
..

..
+.

r
i.

·
i

,~.t,.r"
..I.:r.,....,.

·•·
..t

.....
.
.
+

.
.

J
,

•.
'1

.
.,
.
.
.
.

.
.
.
.
.
.

.
.

.
.
.
.
.

I
iI~¥·+i:tl~)H~:-+·'·,~:'::·

+
i
t
"
:
'
r
;

..
t

,.
:..:·:::t·j

..:t···
1

±~y:H1-~H'"
.:;:.:'>

L:"·:·
.+

..
:
;
"
.
,

:....
:

,
:
.
.
.
.
.
.

,
.
.
.
.
.
.

.
.
'
.
.
.

....
.,

...:r
".

+,.
'j'

Tt+
..,....,.'..b

.,
.

I"
,

...~....
.
,

.
.
.
•
•

.
'

.,
,

.
•
•

-
.

•
•

•
,.,
t
"

....
.::.;..~·Cfll

:1
':;

....
.-
'
.

r
..

..
.

.:.
•.

...
,

.,'.
,

.,:.tt.:t
:tiMffiJr.i,':if-;-;

,.~_::._..'",:
t;

1
1

',
T

'"
,

·,t
rl:t..f-'·,..

l't.l.
•

J.~
~'

j<
..lJl.

..,
•

~'.
.
.
.
.r:

..;
j'.

G::T!'~':r'I:-rt:-.;
.,:,

;-:.....
,.

.
.
!
.
.

T
T,

iI~
rr

~
'
;
1
"
r
-

.•
,

-
t

t::l:,
..';:;.,'.:

~
.T-!:f~'i

:",::
·It··

::..
.,
.
•
.
.
.
.
•

,
•

'.
.

•
,

'
I

..
,

.
.
.
!

.:lt~+~l..;..~..ffii+~-li:J:r:tii.
~

:r.
lit

,·HH:fII.J:
.

"
','H

lt
.

,
.
.
.
.

.,.
I't

I
.';':1t '

.'
+.;~.t::..~.t:-i

•
-
.,

.
.
,
.

."
.,t~_w.*·

r
l
l
,
!
~
.

...
..

fT"
f

'I
.,

:
11

.
,

.,
t·\-

,...
':1'-1

~.'
.

.
~l·

,
-1

,
j::.

•.l.,.
.

,.
~

r'
.
.
.
.
.
.
.
.
.
.

•.
:....

:-·r
~~.i:f_I-11j..l

.
'"

--+
..~.

-
,

+
It,

t
·
·

-,.+
.

.1"
rt

t
f11

.-:'f·j
~t

t
I

4
t

•
.•

I
I

+~~:r!~.1-:';j'j..r;~'
,

.J
.

'.r:
:c

1
.·+

,t
~1

Fr.ij·::r'f+:::':'
...

".l
1-;..1

'
t'

r
I

.,
.
.
.
.

.
.

I·t·
,

:l-;:F+~'1~~~
-::'1::-.t+_..

~;
'1

..~.
t

L
+

t
~

-1'
·H·

1~r
-.+

'of"
•

t
·

."tt+
'

...,.
.....

.!
.

,..
.
.

.•.
.

.
..t

..
T

.
;j

r+1+.j.+h;.tlil;:'.I~.
.

:'.
.;...

+~
•.

:
.~

:.-l
'r:1-

t:
..

',
i:

~
~

··
t

.
+

•
.
,
.

'IttL
.f

[f
•

""'h
,o

f
.
.
.
.
~
j
-
-

"'f
H

·
~

+.
,

•
r
'

,
I
'

'H-'++,'
-r

.
-

;
•
~+

•
I
~

-
.

.
.,

'
i

t
r"

t
~.

'I
'

t
.,.

-+
-

-
•

•
-

-1"
t

r
I

•
~tTl':J!:

".1
,1

'.•
."

.,-1+
,

...
-

,
.
"

.,
.

.
..

•
....

'II'
!

:tJ"t.~:1~l2rItrltLt,.f~t=rt:i...'::t.
~.

.
t·

.
.
•

"
,•..

1
"
1

,
T

...
:ft:.~

+-
...

r.d.~:
,

..1.
,I·.·'l-:::r.±

.1
r.:..:.t:·T

~
.•.,

,..
....

~
.

t
.
.
.
.
.

t,
,j

..
I

,
.
.
.,

..
..

-
..

_.
.
.r·~:t'

i
ti'tIt'·1

.~
:.t~nr~

T
..1-

p
·
~
n
·
-
t

.
.,

:t
'

·f
!t'l

.
..,

-
.

...
•..··t·

.
.

."f
I

'-i.t.n11't~ttr.tr+~-+...~..
.

oj
..

j
•

--~
·.J.-I

~:r
-J.-:

t
i
t

'
f~"

•
t

t
·

t
·
·

+
t

-
t
:
t
.
.
.
.
.
:

I:;'~lt·:t.;ff.;..~·i:.j:.:..;.:if;.+:n::;:·
~tt.::-.·

.,.,
il-

-
t.

••
•

1
·1

-
,

.;!:h
-
'''.'

...
,

.
.

..
_

,.
.
,

.
:t-

,
jri;:fl~..;·Hi-!iHfI1.1+f+f!

f~i:
il-~:~~':

·;I.f~·t'~·
l·~I+:·..)."·

4.·,~
·t

+'';
i.

lL
l.

·
'

,
..

+
'r"

•
.

,';
:l·t·l:t

:
5;1:E11~~l1;J~ft·;·l,lr£·lT;.trf;:r,L1h

r,rrrt::!..jlllW.~f..i·r·'r
:",~I.

~I;!-;-'i,
.
:l.~t·

I
i

'I
T

.f
l
l
l

i'l..
.
,
.
,
+

,
"

..;'
..r.:

+i.I.~t~.
.d';':'~rtit+:

~1
t

r
II.,

rf;l,
~

:!~~I
.

tt~h.;
ttr:ri·

..~
.

t~:'
t

•
::t

t
't

~
I

,.
to

~
~-i..:.'.

~
·
t
·

t
t
"t

...,.
"
t

-t
'-

1
~

_
.

.f"'
·.i

f,;:.,
..;..J'

•
-f:~}

+d-::;:=n:rr,
.,

.,
t:-'l-.!..'

"
~l'

..
•

,
•
.,

':.t:.'-
I

1
.
•
•

,
•
.+

j~""
f

"
'l-

'"
..

,
•.

t
.

•.
•
.

.
.:1'

I
..L

::..2'1Jr,;';.
::..(t

tlI1
..;·tTI!!l',

iii
fitTTEO:r:tlJi

'.
,
r
~
:

i!:t'I.·
r

,.
I·Tf

,I'!··i
,

I
,

.......r'
,.

•
t-

I'
.

,
'

··!l~·\~t'L1n+ft+
';~;r,:1-!-ht~lr}T

j
:-!t~.t++F

·ft:
-

1:H~i.ri:~hTn1
T

II.
..

'r:1~
't

•..
:
r

:..r
.
.
.

1
'

-
;
'

:
t
.
.

-
'."'.

T'-
t.:.

:.'.Wi~Lf;~H'~~:IT11fl:;I·~]fftT+
f~~

,:m~~'S-:~~"f~~tHot"~1:::*-H-~
:I:f i~~~.~+...,~t1'"

'-'
:

"t-':"1:~';
:.:.~~::~:f

1"
.

..
..:...

..
....

-
'
.

;.~.
1

......,.•~,
'j'"r"-!-T

.t"!"C
t.....

~"1"
,

......,..
+

.
.';.

t·..
.f'

"1'"
,..+

.
,

.
·.LT +..

,.''''
..

·.Jh.
~.:!..•.::.L:.~1~.;..!..~.·;..11~1..:.

...::.~..,.·
··'.I:i::~'·r:-:::l..:.i:

.::.:tn·:1.!ll·.."it
"'4'·~'tt..:.

.
:
:
"
'"

.-t.......
..

..
'i:

•
,
'
'
'
"
.
,
.

I
,r.1

...f.'.
..-r

t'l±
•.

:;'PIJ."i
'+.tt'

"
,
'
1

'
r

.'l'"
rr

,~
,.-j'

•
j.

.
.
.
.

-
~

.t..,
..

..
+

,
.
;

.~~~+¥t·~Dl·j'Ft+Ji~:.~:l;tt:·.t.:.+.~·,fnNj~::+~~1+tJf+:~I!~J+.;ji~:~,;,'..,
'.,

:r
t .+

,.{.;
t'

.
"
1

'
•

"
."

.1
:.'

~'1'"
"
.
,

"
r

4
"

•
•t··!

j
ii·'·!:'ljj-:--;·'::f-;·r:+~:Fr:;"':1,j:";rftT";·-;··;.trill"·

":filli:-+
;;;W

.'.
.

i,
'~L'"

1
·
'
-

.•
,."

.,
"
j

t
'...

··w:~l~t..
[1 f12~·.:r;~i:,"m;~I~:h+j3:;,,:.'~!.:tEr;t.m''''''p:l:.:!·l:-i-ll<~

:ITH:d
"

gITI.-l-
t
-
;
.'t::

n
'~~l'

"
'.'

,•.
t
·

.".....
•

j"
.

.
-

+
.
.
.

~_.,
'1

'
..t:..:ttt

i'
j

.h
"

,.,."
,

•.4.;..t:..........
"

If+.llJ
.',

t-t
~

L
[+1+

'
"
"
'
.
:
j

'il
J
'

l1
,,'u

'1
'

..
..

-
I
-
·t.U

..
T

-
..

.
-r

";:1:
1

-i~,I;l;T;';::£':+'+:'$i-::"'I'+
11t4:-1'['+-1:,··

'1:11=
~-:.-;~

...•
1

til
thTF1'J~.trT

·d
f

l
i
t
·

"
.r

-
.:

r
.,.,.

-
.
,
~
.
.

,
.
,
J
'

,

~ 'I".•'T"ill·'·j't,.-:-t;·,m.'
·B

,·t·ft'
.,

T
r·l , I t

l
,-"

I,·...
,..

~."
'I.·tl

"
1·1,.

I
I
,

,:1
,F'"

I
.1

'
'I

I
.,

..
..

..
,

,
I··,·,

'J'"
i"

·1
1

'1
.
;

...
""f

"t10<1"··1'''It''
-4

'f"
I
~....

1
;

1'1'~
+

.
1-I""r~+

':r
~-t~.

-+1·"L...i..-,.
H

·J
yo

,
+

-+
'r

:r~
.....+

.
.

1:
I·~

'r
"
.
;

•••
!I.L

'
,

"
.•..••

-+
4'

'
•

I
·
1

·
'

t·.
I

·
'1

'
•

·f·I·H
,

'J"
'H

m'
,C

o
,

,q
,

,
",j.

,.
~r....

'·
'·

t
r
'

.
II~'

..
.

..
,

.
,
.
.
.
.

.
··Ii

'1"j:r:
~

l~',rn';:-l':
!'",'H

l:-:-+;l-1+j
It"!

T
:

;':ir':1":-
-11 +

H'"
~.tn"t

,.
~.

'itl1
iH

l
..ti-

t~1't
:-,

Ij:r
i

'rr:
r1

T
•

.
.•..•.~

..
~
.

.
..

!.
~

lJ~',;'}!
4.i-t;G:~,;,]~.:;l?;:~:tfrt:H±~I

-i-i±'Jj:"l+f.;i!=ti('j::
i',

i;~
ijf~

;:'t"H f' ri+L1U
~:H

,i
H~rt:r1"';.:

iJr.i:.'
~

L
l.::~

'.t.
,.

Tt
.

..,.
....,

'rr:):
..

.1"
.~

'ti;:t
;.1

rr~11'1.1;~~ltl-W.-:-f..Lt,
..,tu.Q:1tEt!.-++rl,:..t_

i..rr.r.1~trftttt
~

'1
Jt{t~t.I'

t,:t·'rtf'l1
·

·T I.,lr
+

f
fi

..1
t

t
I

t
·
·
+

.&
._

•
•

i·t·
+.

·,::r:
T

'
~

,:::.:
:'.·~7·j":;-:--:-r'i!'·OO::i·]+::..+1lj:'-1

,::r.
~1~'i1"'I'iT

.
'

..;.,,,Ti
~.

'71;Itr~<.:
~
'
A
'

.
,
•
.
•

~
'I"

•
..:..

!
.,

I"
·If·

•."
~

.
•

,
•

,.'
+

.
.
.

-
;

r:;;':.J';1.:~..}·ii·qHt.;.~t'
.,~.:,'~

r:h~·
.t!"-;-

i.d
..~Tfirtrrl-t;c:rr:UJ.:HQ;'

:'!l'iil'j~~~j::l,\'r't.J.t:r l1:n
1 tt~.j·;.L1'"

mi'
~trr

+
•

'FI-J+
1'+~.

...
':"'+

1-.,
-:-.

+
.:!:..

•
.

,
'1,'

r.tt..,.t.1.1~lt.f!rt~'1
ffi"'

l :
'
'
'
·

t
t
t
~
r
f
-
l
-
t
t
.
t
-
l
:
'
+
·
'
f
t
.
~
,
C
"
.
:
t
f
'
,
:
)
~
~
;
.
.
r
.

I
.
.
.

~
t
t

~
:
t

..
-

{i·'
t

:.i
....

.,.
~

·~1·~
_

.
r
'

t_._.
-t:

..
l

ill i'r:r;ll+tJ.r::f.h-li-'!.1t:Hl:~::-'~,
.'"iF

·.::!:1:1.;:::.:4Ih..'~.j.!.~,.r
:".''':'iJl~!n'ijl+':'P

t
,
:HFf.~l·:

-1:1 ,
+.1

j.~
~..L

.!H
f·;"::·

,.'.:-
itt

j
'.

•
.
,
.

...•
..

..
...

"
'1

'..
.'

trL
.ld

lr
t::..hl.~+"

..
I

.
.

,.f,:+1-.rrn.~lj-i.W·1r.w.J,;.j~
lPi''i'I~

r.:r
r

ITH1
'~I.,·I.

I
,

+
'1"

f
"

·rH·
t

.
.

,
,

..
,
"

t
·
T

'
l-

,
~

.,..'1
'£

n't'
.1',

•./..~
.,

•11
H-"

,m
.

"
:+':ti-:-n'f'ffi}

T
T

ti'!
I
'

I
I

•+
t',.'+"

I:t
t

.
r

.,
•

...
~
.
,

..
,
.
.
.

·1
......

t...
.,..

"'I
-
t
.

-
i
~
t
-
.

T
,
~
+
~

-+
to

•
..

,+
........

T
...;...........

.,..
:til'ijHi:tt!~r.itf1j*"f':::+:'i:.g'liur.t.:ttt.;iTi·m

"ffi i':'
f.l.

:
"::;.!.I'

'..
:'

:t..,.,.:.
t

.
•
•

+
.
.

...
...

-f·
;

± '
';1

'r·1
•
'"

:t::,..Pti'lT
...

,.
,1:..t',

I
•
t
"

r
.1.~'

1
r

t··
"

,rr
I.~'

,
.

.
'
t
.
·
•
.
.

~
.

I
"Tm~J';Blr;

~~;.j..,
,·l-~·I"

r
..
;
·
·
f

:.....,.,
~
T
l

•.~
f

.t·r";:!.
.
.

H
t

....·1
,

..
'
t
'

.'
+

...
t

..
...

:t'.
'

t,;:t;.t~I~4:I'J!.;'....H+il+~·
"

·.tJ,·dJ:·iH~·;.I·'
"'J"fH~~.i~~.Ll-f'm~·'ll'

1
•

.
l~t·

'+
.

.
.

,I
f·'·"I~'H+:U"~·t",:;,~,.t.

~
'+f.+l;l!±';x

T
'·

t
t
·
lj

.@
"tVi.<

1
111+

"H.~!t.r:~1···
.·t

+
..

~oj~"I:,;-i11~~4:
F

I '
• 1:;.-;l.t:

".11
'1";'1':'::~t''II'~t

t4~,~
lQ

'~!:..
I:·:m

i~
I..:

'r..[l..!.
r''.~r-!.:

~.l.~~t··
tq

't
.,

.t
"j..

I-
.
.
.
.
.
.
.
.

t
:1:I'il-t...···

'
f
.
1
"
I
~
l
l
n
·
.
~
.
"
'
l
"
I
'

I
'
l
.

+
+

l.j-+
-·'I'''''

.
.
,
.
,

.
..,::70

L
rt

l
'

,
.

Ill'
I
~
+
t
'

.
'-1

-!"!
,''''H

I
'

Hi·++H+m·:;+'+·;f;~.±t:rf···
';'

':"I~::"'~rt~~I~-,i~'~"r~\~i";4+'+'~
'."~!"l"!

:
'
"
~

,
•

,
"

,
.
.
.
.

,
.,ft·j·..·,rrr.T..t:t dj·

,"
m

ltij:t
f·i.1:2.'i~

~
..1

"
t:il

Wl.rLI.~fI.HL·l!iitIlT~rt,
.

!
'

t
d
~
l

It
1:++

....
jY

f.
"'::1 t

Ii
·

j/.1
.I'

,
,

,
-i~
L

,
,
,
.

j
.

,
T

'
.

I
1',+

,r.
,

,I
,t

i"r
,
1

t
I

r
iT

.
,

~t..
-.,

.
.

.i
:·l

"

tH
o;l+1:·:·fi·;

,H~l~:r'f
..

.
t

III
1rrt1~.llt

i1
++-f

t~!~·t1
,
.

.
"1:'-

I
~.

t,
"
:
.
l
"
"
"

1.··~t'F+=I1:H·.'
:
'
1
~
;

'[ij+
'

T
t·1

.
.
.

I
.

,
~

.
:
~.

rt
'#t

1t
'.l.f.',

,
.,.....,

.
"

,..
.,..,.

..
'Sictt,.!"··

n,
,.

"
,.

.1-".
+

"-T"
t·

T
;
t
'r

;
"
"
+

.
.

H-';~rt,·ft1..
~t-

·
.:

!~.
•
.

~1-t-·1":
h-'i~'"

1
"
,

_
.

-t-..
f

•
I
t

..;!
W

,.1
t

+
t

t'
.
.

+
t

t-,··
+

.
,

.~.
t
'
~
.
f
i
'.

~
~::~

I
!

,I
1+rrn

1
.•

1
•

•
,

••
,
.
.

.
,

~
1

'I
i+

1-
..

.
'

"
'
,

t
,

.
.
.
.

..
!P~!1r'

I
·

;
..,:t

..1!~TL~u.n.+~.
:._...

,
.Jf.''.-'

t-
-
..

l'
....

:.
-I.

I
':

'
.':~

.'
..:...

Yof~~:h1+4"Kt:l:L
I

·;~'H!f'~
.
:

.
.
.
•
.
.
.

1';,
.

.
,

.
:
.

.....
,._.

t
•.•

..r·"
.~)m~il'J:n'f~Jin'H':p:ft,-fr

'I!,

.,.
-
tit-

1
1+

1
.

ot
1

-
.
'

.,.1"'T
.\-U.i

+
r't'

I
1

f
J

t
1

,..:.:t-.
i

-
-
,

+
.

r
t
·
·

-
l'

~
-

•
.to

•
•

"
t

.,
I
·

t
•

f·...
t

;t.-
J

tI
~

1tII
i:1-H-H;I:.'~:~:~..,

.
I.

:'.
•
:~j~'

'.
,··P

::
,

:1
!if

:
't

,
'J

.
·.rrt·I:+J~,ruH:I-·f-

rf!
~f

rffil+h:r·.·
.t:..j.,.t:uiU··\

;.l~:tir~+jl:f.lf~·
I

f
:-;-r!tTlif';-,-j-J::-.~!;"c..:.

(..!.'
LLq"':~:'

T
lI

r,
1'~

.f-H
r·'::r:-tt"T

,
"t

.
:
,

.
:-',,':C

:-T
"

,"
,

..tH·lh~''I'f
T

I·i:.
tj-t1

!itt.."
.

·mlt·~"t!rn±.l~'i-;I
I

1
';:-t-;

·:l~;J:+:-
:-'""I~"T-Yl~t~

tr;
7

~-:·,·r
1

'
1

it
.,t

II
;·rr~::~·:-t;,·1-r~11

,;1
.

I
I
I
f

r
'rifl,l

.
I

f
~

'I.~
t
,
•
•

,
I

;
I

~
I

I
'

f
t

•
•
•,·jt,'

i+
i·

lt
·

.:t
..,

t
l,1

1'r
-I

..!.,.~.
-••

·..t...~
..I'

•
.
_

+
.
.
.
.~

'T
'

......
t
·

......1-1.
,.,1..,.1

~.,
•.,,,.,,+•..

-~
I+'r-l~'l

.+
r-~

f
..'·

·
·

,;....
.

•
...;..

[.1
.;.

~l
..I-

,.
.

f+
,,·tt·

l
......

~
I

......
.'r""

t+·1·
I!

,.
•

f
•
•
•

i
.
J
.

.
,

..
i
.

•
l
'

•
I
'
"
I
t
.

I
I

,...
,

•
1

I
,

t
I

I'I'
Ir

t
1

I
•

•
,

•
•

I
I
'

•
I

I
.

I
•

I
I

I
.

I
tI
'

I
~

r:
t
j
.

~
1

-,
,..

...
j

I
•

1
•

.
't

.•
•

t
~

f
t

t
.;

I.
•

11.1
..\.

':'1.l·:'~;l'·:·I'·;'·;~·':'L;.h-l.j.."';"
·.L

1
!+

'
·1...~':';

.:.
'.II.'j";'

'r't
~

Ll;·:j'·u-t....;
,

;
1~":'

.!
'r

~
+'·1

:•.
·H

.t"
',.:

1.t
~

t:t"r
'1
~
:

ill
J.r '·!"q:·r·tt

j";'
u·f.nj;

~'f'
±+t···

.tt
~

l'I.I·~,·t
r.·..·

.1
•
•
.

'I~I
.
•

,
·fl"~

•
•
·ltl~

I
·i~

·
f

I
t
"

'lIT
.

f
f
'

•
-I·

"
,

q
l
l
,

.
.
.

{
I

I
I

i
l

I
T

"
.
~

"
.

t
I'lit

1
'
1

I
I

I
I

t
f
·

)
r
:
· 1

t
I

I
lt~~''1

'1
'U

"
.Itl·

'"
'"

•
•

1
.,

...
·
'....·

·
'T

":"'·'·'·'·"q·-i,.,"j--+
-,,·,··,

..rf"
t'·"·;r--t··."·

"':17.1~tt~~··..
rl·"

··'··'t....,.·.'-r
"1'"

."
t+

rr
l-r

tf
J

.1"
·........

··T
'f

l·tl"OJ...
r

.
'''n

'
..,.
.

'1'"
I

w.~•.
::.J:"

;;~'.j~1'·;I;-·~f;r''-~
.+

.:...:t'-r 1..'~
:

1"~r'f';';.~.,;..~.':'r';.~..
';

:..I.:
;.

L!.
~..:.4+~

.~.t·;
'tl";

.;...\.
~../.I

1-,
r.:.~

m
''1'+"

J'~T"
~n:f';"",,::·

-t-...j.U
.::'

i'=+.t
-
~

"
'
r
'

-l:
tf+1

j'~
:.:.~

1
"

•
l
,

II
I.1.

.
..

j
l
.
.

I
I

I
I

,
I

j
l
"

j
"
I

I
,

I
•t

•
•

I'
.

I~:-
,I'

.
I

I
r

•
I

•
.

:
t
t
l

•
•

.
f

,
t
.

&1''1
t

t!
I

,
,

j
1

t
f'[

i
t

l
"
t
·

•
t

I
,

...
1
I
'

I
I
I,

I
t

,
,
-

t
'I

.."
.1-'t'

..,••:,..
'"1'1

1 '.1
,.•

,
i

..
r

,
•'f"

!
T"

•
•"

,.
•

.'I
•

r'"
1-1'

[
'.

'
.,'f';

I"
r'

.It ' .,..
~

1
t-
,
.

',
.......t...

.•
:lj'''''r,

···t·....·
·

~
"t

•
I
,.~'

"1
,.

~
I"

<
i'

I
·

1
"

.
,
.

I'j
.

t
f

•
•

of
•

I
..

1
t

•
;

I
'I'

I
I

•
II'

.•
f
'

•
I

't
I"

,..
I

I
•

"
I"

'
~
.

I
'1

I
I

1
•
.
.
.

t
•

I
I

•1
'

frt
't

.
.
,

t
1

I
~

~":
ttl

i·
.

l
'

I
I

•
.
.
,

~
'I'

,
',...'j""--

·,.··t-··,
'+

-'''!"'
.•

tJ
"

1
.•

,
•

'l"n11"
1

"
•
•
•

,
·f..•·

r
'1

'
tt'

I'
r

'f
'r

f
r

f
'

--r
•
"
1

'
'''1

-I
H

'
1

,
tr

1
'1

T
.,

.
~
"
.

,.;
-::.•

'T'~
Ift·

r-1'1
""

;!.;tj 'i:
:1:'i'Tjl~r:'II~l:jl':'f.I~il-i"'~

L1ti'++n:;
rf:'+IIiI~I+

'P
ij!:

::i-f"I'"
nt"f

h
·'I'rtt....t'TI

,"1'
ilt

i
~.Il'i·:1

i-+-+~
+hfl!~t'

-t-jt+
i.

r
t,

fl,
.Q'If·'l"d:'~;";(K~i·!'·!i±l1'i·l·!t·~ltt'·:j·:

:
,.,.

.,.,.
.,..l'

_
1

·'
•

,
..,

"1
';

.,
'1'

•
•

f
-
r
·
.
·
·
'
·
·
~
·
,

f
•

,
•

i
.,

,.
t

I·t
+

ii
..T

'
.•

.
I
t
t

"
.
,

i+
.•

-~,
.

.,
1

+
•.

t
Ti:

-
';i-

.
~
.

Tr+
l'.'f'i-

--r+t
-

..1-
t..•.~

~ji
..~:..:.·,,:,~j~.;.+:i.j...;.'-i-I;'~

.:.j..f
;
-
.
"
'

....IL
t'.j.H

l
'..;.:..t-lj:.:'j.;...'

1
•

'
"

.
'
~
'

"
:

•
t

.
.
.

,
.
.
.
.
.
.

f+-I-
....

'.t··t·..·:..;.·
'j.:

'
w

;..
d:L'~

~
:F

.:.l"q
n

.
i
:

L';'~
~
:
.

~
'-1-1.

+
:+

.)..1
:

h',:,+
.~

J!
.;1

I
~

1
,

"
.

.
'.

.
.
'

L"
,,..

.
~
.
:

I:;L
:X

:··
'-t:

..'11:f···.r:~~·
i

'~>JO"f:t~-;
~:.FI;.t.;.I±.1

:i~,"
j-.:-l-'';'~':

"
r

j:l'U,:"t '
l'

'f
.+:1rT;

.'
•
.
.
f
·

t
I
l
·

''.1-
."

.1t~Y.~
"':.

·1·
·1·rlLT

'j..
;.:~.

o:::,.~,:;',.;;...'
-l-'

'1',.'!
+
i
.
i
4
-
1
.
~
·

'.1
.

..
..+.

.
.

.j..,
.
•

t
.
.

.
r

,
.

:':J~4-;"
....

_.
.
.
.
:.

,
I
t.

1
1

-
1

.
I

I
I

I
.

,
~..

I
f
-
t
.
.

.
,[.

.
.

-
.

't.·t,"
"
·'"

-
.

•
.

.
.

.
...

•
•

t
.
.

J
rt

.,....
~

,
.

...
:"1.

-.
.
.
•

r--;J:
I-ir:_.'

':.~
p.f.1..

,<
.

,
..

,
t
·

•
.

,
•

.
.

,
,

..
.

'.
-

..
.
.
,

!
~~~jlfiftri.~~rff#;·l."

..
'JH,-I:'.

,
.

·-t
.

;.~.i':
;',:

t
i

:l.,t.
-i

.4"
L·!·;.

f-11:·"'·tHP
..l~

-urti/rffi~
:.;...rtl'l:

I
+F';(f\:8~-:T;lfi":·1;1:-i..

.,.f
r

.
:

.
.
'
.
'
.

',l-l'
;'.',
i
t

..
r

±
,

.,
.;

::-to
.

'1
1

1;
1+

:H
+

:
-'rrH

.
'1"fl.1

.
I.

:wi"'-
(1

'
.

:I'T
T
,;-~

ttT
lt

.T
r

·T
.

·
F

I
f

'11
'

.,
I

.
.
.
.
.
.

r
!

,
~

,..
,~,q:

.
~.tn

-r ff'
.
'.

.....
.
.

,
1'0q'

I'T
;1

1·tih-H
t

T
•

ttIt'.,
1

.
.
,
.

t
·

.
.
'
,

1
•

•
r

.
t

j
~

.
~.

~
t

IF
r

,
J
;~

l'
~

'
,.~.

..',.,
:iJ:'i·,·Z:i":,:il:·:;11;.r!r.ITr;.lj~·i.;..i.-:.l.t'f..tlt'j'!!·,'itr·:iI'

:+
I"

I
·
r
,

'·i·
·tt l

·
:.~r

t.r
t!

j'
::j'o"iid~~:!.;l:U

i-,;.;.~:..tt.t~'h~i.l!:~:j~"ii.t+
tiqtt'·~

t-pr.+~.
i

..
:f

.
I

t.
,;

..'n
...

~."
..';.

'f-.:
j

'j;~~?:~':"1::··t11tt.t.ti.tf~I,·tl";"'''·+tt}.t.;:,.;.t~HI}tri,H·ft;r+l;
:H·.Jti

1
t

.
'

,
.:

,
.

j
'
.
.
:
'

':·1l··ft~.
I

L
J
:
:
."

,·j
:
l
.t

t
''''''l

·i
:
l

1:1-+
.
.
•
•
.

"
"
[+

+
Ii"

-+
t

·
:
t
T

f
T

.
l

r
i"

I
•~

WO

)ci'bt!~
tii-Htr:1~'

~.~tit+
r~L

!.r={:t l
.!lilTJi1;

i
\.d

....;.-b.
1.t·H

..t 1"n'.
i
l
l
"

.
T

"
.t

iL
.

i
.:.,"

,
'..,

.."
.

..t"_:
j

l;~~
3:}~~~t-;t·:~t'·j·tifl ,·;i-f+'+~1Itlt:ifd'

q
1"i·tt1"'1

1+1 i
11

+
11 i

~r..1+l
tt;'T-1

!
·.r.~

t
.
.
.
.

.'.
..

.
.,.

l'
':~.~.

.
!:.f

I

r:u
.I

..J
r
-
'

r';iT
r

1
T""l

It
t

-r"
1

i
'1

t
T

.
,

l'
:"

r
'

"rt
1

!
t

--r,
1':0'

.
l't

'tt
1j...

..',.
'

1
.
+

Ef.
..l·

l ~.~
:f~:·;··LI~I~

tl1
:t·.

.
1

.,.•q.
i

.t
','rm"

~.
I

'
:

It
r
'f'!'-

(
d

.~
.r
'.

.
.
.
.
.

im
rn:~r;

.
ofT';':

IT
.

1
,

..
I

~·H·
+

'i
.

t
It;·

....,
"

..
r+:.n:...

..
t1~t~UHfd.

I:.lliril
',..

......
'Ii.1:It

+
.

qfHm
it.

II
.1-1

:'.HI.!f-tr
!:m

ii'·~:f:
11'·n

1
..

f·J·
....,



~I

~......
,I

t
t')

~
~
~

I'~ ID',;
11!;. 2.. ad J.f

II

/~.

\ \iR~~'~
'; I(j~ .. ~itfli

'~-._'" ,"

New Caleh Basin
See Deloil 'H'

$- -_... -
.' \.A'':W RIW

End Confrol Line Z I I
Sio 683G+~9.1G= H

-§to-i9fG5.tI SO:: \ i! I .
341.5;' LtMed. i~83Gf~S. 1-'--1

f . IS orQq~ /3051n !
See /-/0 PLANS

N

, ,L'LRrSurj(eU,lMedian E. , I

~.
~

o

ConlrolLtne Z
ria. ~t27r~l4Z

<- • ,

DETAIL FOR EXCAVATING AND BACKALLING
FOR PIPE IN TRENCHES..~_._. ,._.
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INSIDE DIAMETER OR MAXIMUM WIDTH GREATER MINIMUM WIDTH EACH
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~._.-
OR PIPE-ARCH SPAN

INCHES INCHES INCHES.-.- --_._. .._- -- _.' .-
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18 - 24 19 7 1/2

25- 39 22 9

40-60 112 OUTSIDE DIAMETER 12OR PIPE-ARCH SPAN
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48 in

Existing ADOT Basins
Post Storm Drain Bleed Time

T: hours to empty detention basin (hours)
A: Area of detenrion basin (ft2), A=V/H*43560
V: volume retained within basin in ac-ft
H: height of detension basin (feet)
C: Constant where C=(2*g*d/(d+f*L)
d: Pipe diameter (feet)
F: Friction factor
z: Elevation difference between the bason bottom and pipe outlet (feet)
L: Length of pipe (feet)
Elev-1: elevation of the proposed basin bottom (feet)
Elev-2: elevation of the pipe at the outlet (feet)

The average pipe discharge over the entire drain time interval, cfs

The average pipe velocity over the entire drain time interval, fls

The friction factor, f is sensative to the pipe parameters and the velocity

58

4.6
1,404
0.022

Empty the detention basins within 36 hours
Equation: T=8*AI(C*3.14*d2)*«Z+H)J\(}.5-ZJ\(}.5)/3600
Where

Preoject: Loop 303

Subject: Determination of the time to bleed the volume from the Existing ADOT Basins via the existing single-barrel 48" RCP

Qaverage =
Vaverage =

Ud=
f=

Computed By: RJS

Detention d Elev-1 Elev-2 Z H f L C V A T
Basin (ft) (ft) (ft) (ft) (ft) (ft) (acre-feet) tf (hours)

ADOT Basin Outlet Pipe 4 970.5 967.0 3.5 14 0.02 5614.2 1.41977 862.0 2,503,248 180.81
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