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MEETING MINUTES

Date:
To:

From:

Re:

Subject:

Attendees:

May 16, 2001
File

Wade Gendreau
Bob Gladwin
Jeff Minch

Bethany Home OQutfall Channel, Phase Il

Bethany Home/Grand Canal (BH/GC) Flood Control Project
Flood Control District of Maricopa County (FCD)

Contract No.: FCD 98-46

DMJM+HARRIS Project No. 6888

Project Aesthetics Advisiory Committee (PAAC) Meeting No. 1
May 16, 2001 (7:00 p.m. to 9:00 p.m.)
City of Glendale City Hall,

See attached list.

The following meeting minutes set forth our understanding of the discussions and decisions made at
this meeting. If you have any questions, additions or comments please contact the author immediately
at (602) 337-2777. If we do not hear from you within 10 days, we will assume that our understandings
are the same. We are proceeding based upon the contents of these meeting minutes.

Action Items are identified in bold italics.

L Introductions: The meeting participants made self-introductions. DMJM+HARRIS (D+H)
identified the goals and objectives as outlined below:

A

Meeting Goal

To ensure that the PAAC participants understand the project parameters, process,
methodology and resultant outcomes as it relates to the research, documentation,
analysis, concept development and final design of the landscape, aesthetic and multi-
use elements and to make sure that they are integrated with the flood control facility
along the entire length of the corridor.

Objectives
o Discuss the project overview
o Review project tasks completed to date, current project status and future tasks
e Review the project scope of work for the landscape, aesthetic and multi-use tasks.
o Define the process and methodology of the tasks and their interrelationship to one
another
Define the resultant outcomes of the different tasks.
Define the roles and responsibilities of the PAAC participants
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PROJECT OVERVIEW - Jeff Minch, Wade Gendreau (DMJM+HARRIS)

A.

Jeff Minch reviewed the over-all project goals both from a linear park and storm water
management perspective. Examples of previous flood events in the area and damages
caused by the flooding were shown to the Committee, and reasons for the design and
implementation of the project were established.

Wade Gendreau presented an overview of the linear park element of the pre-design
study. The exhibits with oblique aerial photos, perspective sketch and photo examples of
intended improvements were presented. Discussion and questions from the Committee
accompanied each slide. These included the removal of houses in Segment 6, the
direction of flow of the canal and stormwater, and the source of stormwater that enters

Sunset Basin.
Wade then reviewed the PAAC Mission Statement and responsibilities.

Additional discussion occurred regarding the construction schedule and sequence. Jeff
reviewed the contents of the handout material (maps, sketches, flow chart, PAAC
membership) and presented the schedule as follows:

e Loop 101 to east of 83" Avenue: 6/02 — 1/04

73™ Avenue to 67" Avenue: 6/04 — 6/05

83" Avenue to 73™ Avenue: 6/05 — 1/06

67" Avenue to 64™ Avenue: 6/07 — 6/08

Camelback Road storm drain:  6/08 — 6/09

(ISSUE) drainage flows through unimproved segments should not be impeded or blocked by the
construction of Segment A.

E.

Project funding was discussed. The first phase is presently funded and although the
funding amount is adequate, there is not much “wiggle room”. Funding for the entire
project is in the Capital Plan and funds are expected to be available. The Bethany Home
storm drain project funding has not yet been established in the City of Glendale’s 5-year
plan Capital Improvement Plan.

The Committee’s concerns then focused upon the various trail crossings. One member
stated that the trail underpass crossings are a great idea and these crossings should be
constructed all over Phoenix.

(ISSUE) The trail crossing at 75" and Camelback will not be underground as this tunnel
would be nearly 500’ long, much too long for a trail in terms of safety and security. Trail
users will have to cross at the intersection traffic light(s).

(NEED) At 95" Avenue, the trail design should reflect the future alignment and structure of
the vehicular bridge. It should be properly planned to minimize disruption to the current
corridor improvements during bridge construction.

N:16888\Docs\misc\PAAC\PAAC Meeting #1 5-16-01.doc
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v.

VL.

VII.

LANDSCAPE, AESTHETICS AND MULTI-USE PROJECT PROCESS & ELEMENTS — Wade
Gendreau (DMJM+HARRIS)

A The project flow chart was briefly presented, and the Committee was advised that the
design team will be looking to them for review and guidance regarding the design
process and products.

B. The Committee was advised that the design team is currently working on the Site
Analysis, the Visual Analysis and the Needs Assessment. Following the completion of
these three tasks, the team will complete Design Alternatives, Design Guidelines, the
Corridor Master Plan and Construction Documents for Segment A.

PAAC MEETING SCHEDULE AND OBJECTIVES - Wade Gendreau (DMJM+HARRIS)

The Committee reviewed the schedule of the five proposed PAAC meetings and the anticipated
agenda items for each meeting.

PUBLIC INVOLVEMENT COORDINATION — Wade Gendreau (DMJM+HARRIS)

There was a significant public involvement process as a part of the Pre-design Study contract.
As a part of this final design process, there will be general, project-wide public information
meetings, public information meetings within the City of Glendale regarding the recreation
component of the corridor, and five PAAC meetings.

OPEN DISCUSSION — Wade Gendreau, Jeff Minch, Bob Gladwin (DMJM+HARRIS) & Scott
Vogel (FCDMC)

e (ISSUE) There was considerable concern about the maintenance practices by SRP.
Specifically, the practice of depositing canal dredged material along the north edge of the
right-of-way. The Committee would like to discuss these practices with SRP and see if other
maintenance accommodations can be made.

e The County’s design consultant, DMJM+HARRIS is under contract to provide a master plan
for the entire corridor and construction documents for the project from the Loop 101 to east
of 83" Avenue.

e There are no specific public meetings for the Phoenix Segments schedule at this time. Itis
anticipated that public meetings will be scheduled during the design of the Phoenix
segments of the project.

Each Partner City will perform Linear Park maintenance for their Segments.
Use landscaping to buffer the SRP maintenance road.

N:\6888\Docs\misc\PAAC\PAAC Meeting #1 5-16-01.doc
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The following needs and issues list was generated at the meeting’s open forum.
NEEDS

95™ Ave. underpass plan up front, easy construction later.
Underpass at 67" Ave. & Indian School Road.
Pedestrian crossings at the half-mile points.
Phoenix:

e Greenbelt

e Trail

e Seating

e Decorative treatments

5. Glendale:

Active L. Park

. Playgrounds (75" Ave. and 83" Ave.

. Dog Park

. Equestrian Park

. Multi-Purpose Trail

PODM

ISSUES

Concrete Channel treatment, safety.

SRP maintenance practices.

Appearance of towers.

SRP edge.

Pedestrian bridge side improvements.
Maintenance by who? (Graffiti)

Lighting and security.

SRP - blending improvements with corridor.
Maintain agricultural drainage.

Keep path away from residential property lines.
Equestrian crossings — not on surface.
Crossing at 83™ Ave. (corridor under canal).
How does the trail continue to New River?

©CeNoaRwWN =

— el ) d
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Cc: Attendees
Files 6888 — 200.2, 3, 4, 400.17, 400.20, 600.3

N:\6888\Docs\misc\PAAC\PAAC Meeting #1 5-16-01.doc
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Attendees of the May 16, 2001 PAAC Meeting:

ORGANIZATION NAME PHONE/FAX E-MAIL
FDCMC Scott Vogel 602-506-4771 / 602-506-8561 csv@mail.maricopa.gov
FDCMC Dennis Holcomb 602-506-4074 / 602-506-4601 dbh@mail.maricopa.gov
City of Glendale Jennifer Sokol 623-930-2043 / 623-931-9651 jsokol@ci.glendale.az.us
City of Phoenix Ray Dovalina 602-262-4026 / 602-262-7322 rdovalina@ci.phoenix.az.us
City of Phoenix Joe Cascio 602-262-4897 / 602-534-3787 icascio@ci.phoenix.az.us
DMJM+HARRIS Jeff Minch 602-337-2540 / 602-337-2620 jeff. minch@dmjmharris.com
DMJM+HARRIS Wade Gendreau 602-337-2565 / 602-337-2620 wade.gendreau@dmjmharris.com
DMJM+HARRIS Bob Gladwin 602-337-2591 / 602-337-2620 bob.gladwin@dmjmharris.com
Glendale Parks & John Kolodziej

Recreation

Commission

Heatherbrae Charles Hoyt

Neighborhood

Association

Holiday Park Block Carina Cost

Watch

John F. Long Jacob F. Long

Properties

Pendergast Clarence

Properties Pendergast

Pendergast Colleen

Properties Pendergast

Larry Rovey Larry Rovey

Farms

Joe Martinez Citizen

N:\6888\Docs\misc\PAAC\PAAC Meeting #1 5-16-01.doc
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MEETING MINUTES
Date: June 14, 2001
To: File
From: Wade Gendreau, Bob Gladwin & Jeff Minch
Re: Bethany Home Outfall Channel, Phase I

Bethany Home/Grand Canal (BH/GC) Flood Control Project
Flood Control District of Maricopa County (FCD)

Contract No.: FCD 98-46

DMJM+HARRIS Project No. 6888

Subject: Project Aesthetics Advisory Committee (PAAC) Meeting No. 2
June 14, 2001 (7:00 p.m. to 9:00 p.m.)
City of Phoenix, West Human Services Center
3454 North 51% Avenue
Phoenix, Arizona

Attendees: See attached list.

The following meeting minutes set forth our understanding of the discussions and decisions made at this
meeting. If you have any questions, additions or comments please contact the author immediately at
(602) 337-2777. If we do not hear from you within 10 days, we will assume that our understandings are
the same. We are proceeding based upon the contents of these meeting minutes.

Action Items are identified in bold italics.
I INTRODUCTIONS - Scott Vogel (FCD)

The meeting participants made self-introductions. DMJM+HARRIS identified the goals and
objectives as outlined below:

A. Review the status of the landscape/aesthetic analyses
B. Present examples of landscape/aesthetic/multi-use treatments
C. Obtain feedback on the treatment options

I APPROACH - Wade Gendreau (DMJM+HARRIS)

A. Overview - Wade updated the committee as to the current status of our analysis effort. The
update of the Pre-Design Study Site Analysis is nearly complete, and the fieldwork for the
Visual Analysis has been completed. The exhibits to be shown in the Power Point
presentation represents a work in progress; final documentation including graphic exhibits will
be given to committee members when complete.

C:\WINDOWS\Temporary Intemnet Files\OLKF206\PAAC Meeting #2 6-14-01.doc
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B. Site Analysis - A presentation of the Opportunities & Constraints Plan served to review the
site analysis efforts of the Pre-Design Study and to include new information currently
observed.

C. Visual Analysis — The presentation of the Visual Analysis field inventory included a description
of the method and rationale for identifying the Visual Character Units along the project’s
length. The criteria for establishing these units include the physical condition of the proposed
flood control structure (turf channel, open concrete box, buried/closed concrete box) and the
general character of the adjacent land uses. Following the review of the over-all project
character units, each unit was highlighted, shown in an aerial photograph, and represented by
several photographs indicating typical or representative character elements and distant focal
points and views. The following items were discussed by the committee:

a. There are three drainage corridors in at the Maryvale Detention Basin site where storm
water enters the drainage channel. These major drainage features should be identified on
the Opportunities and Constraints plan
The property acquisition limits were identified and discussed.

c. It appeared that the plan was in error regarding the location of the proposed turf channel

west of the SRP substation. DMJM+HARRIS will check into this and will correct the plan if

necessary.

Feature views should include the pedestrian bridges (as a foreground feature).

e. There was significant discussion about the overhead power lines that run with and across
the corridor. Each city receives some level of SRP aesthetics money and prioritizes its
expenditure. It could be used to bury power lines. U.S. West should be contacted
regarding any overhead telephone lines in the corridor, and requests for funding
assistance made. It was suggested that the consultant should identify where we want to
bury these lines, examine the costs for this treatment, and examine funding sources and
mechanisms that are available in Maricopa County, including Federal funds. This research
should be reported back at the next PAAC meeting. The consultants project manager will
discuss this request with the FCDMC. SRP representatives should be encouraged to
attend these meetings — it was noted that they are always invited. Other contacts with
appropriate City utility engineers should also be considered.

f. A committee member mentioned that a 900 unit residential development might be planned
for an area south of the canal, near Heatherbrae and 67" Avenue.

g. SRP's practice of leaving canal dredging material, including trash was discussed.
Continuing efforts to work with SRP are desired to minimize impact to the proposed park
and trail corridor.

h. Graffiti removal in the open concrete channel at the radio towers will be an important
maintenance consideration for both the designer and the City of Phoenix.

i. The Heatherbrae School principal has been actively involved in neighborhood issues and
might want to be a part of the PAAC. It was suggested that she be invited to the next
meeting.

j. Design tree locations to be grouped along the trail to provide intermittent shade.

k. Turf and desert planting irrigation resources may be limited. The designers should
coordinate this effort with each municipality. Glendale indicated that reclaimed water from
their newly constructed water reclamation plant might be available for use in the future.

I.  Phoenix uses bubblers for irrigating trees and shrubs in planting beds, and relies on turf
spray systems to irrigate trees in turf areas. Glendale uses a combination of bubblers and
emitters for plants in beds. Jim Keeler (Glendale) would be a good contact.

o

o

C:\WINDOWS\Temporary Internet Files\OLKF206\PAAC Meeting #2 6-14-01.doc
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m. Joe Cascio mentioned that SRP requires both vertical and horizontal clearance (20’) along

their lines and poles. Locate trees outside of these clear zones or extensive pruning will
occur. Also, no trees were permitted over the box culvert at the Old Cross-Cut Canal Park
Canal Park.

DMJM+HARRIS will coordinate with the City of Glendale consultant regarding a
connection from the trail system to the regional park.

D. Needs Assessment — This item in the program was eliminated from the presentation because

of time constraints. These slides will be printed out and included with the meeting minutes to
the committee. The entire Power Point slide show will be put on the DMJM+HARRIS FTP site
for review and downloading by committee members.

E. Goals & Objectives — This item was also eliminated from the program discussion and will be

made available in the minutes and on the FTP site.

Iv. OPEN DISCUSSION - Wade Gendreau (DMJM+HARRIS)

1. Photographs of the different categories of treatment alternatives for landscape, aesthetics and
multi-use facilities were shown and discussed. The following comments were received:

a.

Check to see if there is any transit opportunities at the major and/or minor linear park
nodes. Ray Dovalina will review this issue with City of Phoenix staff and identify
potential funding sources. Federal and City funding may be available to build these
areas. Bus stops could enhance the park nodes.

Consider skateboarding activities on our hardscape design elements. Low retaining and
seat walls are popular with skateboarders. Design the facilities to discourage
skateboarding on these hardscape elements.

Consider inviting a member of the Tucson urban artist group to a PAAC meeting. This
group works with kids to develop urban art material in public spaces.

Develop a definite continuity all along the corridor. Create unifying elements, logos or
themes that are continually appearing along the trail system.

e. Consider alternatives to the typical shoebox light fixture.

h

o Ta

Work with City representatives with regard to safety, crime prevention (CPTED) and ADA
issues.

Consider dog bag boxes.

Pleasing trash receptacles.

Maintenance commitment from each City is important.

Consider water features at major entry nodes. Reclaimed water (non-contact) and the
canal could be a water source.

Stagnant water and mosquitoes need to be addressed by the FCD. Maintain positive low
flow drainage and/or a buried pipe.

Cc: Attendees
Files 6888 — 200.2, 3, 4, 400.17, 400.20, 600.3
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BETHANY HOME / GRAND CANAL FLOOD CONTROL PROJECT
NEEDS ASSESSMENT SUMMARY
(Predominant Responses)

A. LANDSCAPE
Glendale & Phoenix:

Irrigated turf greenbelt with lots of trees for shade
Buffered SRP maintenance road with meandering desert adapted tree and shrub masses

Phoenix:

Desert adapted trees, shrubs, ground covers and decomposed granite between the trail and
curb and around entry and rest nodes

Bubblers to irrigate trees, shrubs and ground covers in desert planting areas

Trees in turf areas shall not have the bubbler added.

B. AESTHETICS

Glendale:

Incorporate public art within the linear park, with a preference for freestanding sculpture.
Major linear park entries should provide for a significant artistic feature.

The use of recycled materials in the art element was suggested.

Care and maintenance of art features including graffiti removal is a concern.

Phoenix:

Utilize landform (variable slope gradients) to meander the channel bottom.

Provide decorative treatments to hardscape and flood control structures (retaining walls,
culvert walls, slope protection, fences, railings, etc.) to incorporate aesthetics within the
corridor.

C. MULTI-USE FACILITY

MULTI-USE TRAIL

Glendale & Phoenix:

A ten-foot wide concrete multi-use trail
Security lighting along the trail; not intrusive on neighboring homes

Phoenix;

Integrally colored concrete

Glendale:

Benches along the trail, signs and mile markers
Police and park ranger security patrols, rescue equipment along the canal edge
Connection to the new linear park at 83 Avenue and Bethany Home Road

C\WINDOWS\Temporary Internet Files\OLKF206\PAAC Meeting #2 6-14-01.doc
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EQUESTRIAN TRAIL

Glendale & Phoenix:
» Use the existing SRP maintenance road for horseback riding
o Surface street crossings should be avoided

Glendale:
e Equestrian staging areas at primary trail entry points
¢ Consider a horse “park”

STREET UNDERCROSSINGS
e Underpasses to accommodate equestrians, pedestrians and bicyclists
e Security is very important - crossings to be lighted, call boxes / panic buttons recommended

¢ Plan for future vehicular bridges and desired community linkages

PEDESTRIAN BRIDGES
e Non-vehicular bridges for pedestrians, skaters and bicyclists at trail / canal crossings
¢ Non-vehicular bridges for community access paths at canal crossings

TRAIL NODES

Passive entry and rest nodes along the trail system

Entry nodes located at convenient neighborhood access points
Seating, drinking water, shade from trees, trash cans and signage
Decorative water features in the node areas.

RECREATION FACILITIES

Phoenix:
e No active recreation facilities
e Provide large open turf areas, where available, for informal recreation

Glendale: :

¢ Neighborhood scale park improvements at the larger, open node areas

e Park facilities include fully accessible playgrounds for different age groups, lighted basketball
courts, a large ramada, drinking fountains, small parking area and security lighting

e Other trail activities include a dog park, Par Course, Frisbee Golf, Bicycle trail and BMX
facility, skate park, fishing lake, soccer fields, picnic and barbecue facilities and restrooms
Parking for recreation and trail use preferred within the regional park
Some suggested that parallel parking on the trailside of adjacent streets would be acceptable
as long as no parking was permitted on the residential side of the street.

C:\WINDOWS\Temporary Intemnet Files\OLKF206\PAAC Meeting #2 6-14-01.doc
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BETHANY HOME / GRAND CANAL FLOOD CONTROL PROJECT
DRAFT GOALS AND OBJECTIVES

GOAL (Multi-Use)

To enhance the flood control project by providing multi-use opportunities on the surface of the Bethany
Home / Grand Canal Fiood Control Project, from the Sunset Detention Basin (64™ Avenue) to the Loop 101.
These facilities shall integrate with the flood control functions of the facility. This system shall be fully
accessible to all people, shall accommodate muitiple modes of transportation and shall provide linkages
with the adjacent community.

Obijectives:
o ADA accessible, multi-modal, and to the extent o Equestrians to use the SRP maintenance road;
possible, an all-weather surface. provide underpasses - minimize surface street
e Trail width to accommodate multi-modal trail crossings.
users and maintenance vehicles. ¢ Wide greenbelt to maximize informal recreation
¢ Linkages to adjacent neighborhoods, public potential; amenities for comfort, relaxation and
facilities, commercial areas and bicycle paths. creativity.

¢ Entry nodes with seating, information signage,
landscape shade and visual recognition.

GOAL: (Aesthetics)
To create aesthetically pleasing elements (including landscaping, decorative hardscape treatments and
public art) that are safe, secure and vandal-resistant.

Objectives:
e Durable, non-skid trail moving through the + Site and landscape design that enhances
landscape; grading transitions; gentle horizontal adjacent residential neighborhoods.
curves. ¢ Aesthetic treatments to provide a unifying theme
e Park design for safety; eliminate hiding places; throughout the corridor.
coordinate with CPTED groups. e Security lighting and good visibility into the
¢ Durable and vandal-resistant materials; materials corridor.

and treatments to discourage graffiti.

GOAL: (Landscape)
To provide landscape improvements that are in character with the surrounding area or future development
of the area and that will enhance the project and minimize maintenance concerns.

Objectives:

¢ Enhance and/or mitigate climatic conditions with e Landscaping should engage the visitor;
plants; enhance seasonal interest with flowering incorporate color, contrast, and enhancement of
plants. off-site views.

e Concentrate landscape in nodes where the
people congregate; simplify plantings in areas
between nodes.

GOAL: (Recreation)

To provide recreational opportunities that are desired by the community and that are appropriate to the
area and are integrated with the overall recreational facilities provided by the respective municipalities.

C:\WINDOWS\Temporary Internet FilesS\OLKF206\PAAC Meeting #2 6-14-01.doc
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Obijectives:

e Recreational amenities in scale with the adjacent community; desired by the municipality and

residents.

- e Varied recreational opportunities that can be utilized by users of all ages and abilities.

_———

bethany home / grand canal

flood control project

Attendees of the May 16, 2001 PAAC Meeting:

ORGANIZATION NAME PHONE/FAX E-MAIL
FDCMC Scott Vogel 602-506-4771 / 602-506-8561 csv@mail.maricopa.gov
FDCMC Dennis Holcomb 602-506-4074 / 602-506-4601 dbh@mail.maricopa.gov
City of Glendale Warren Smith 623-930-2827 / 623-931-9651 wsmith@ci.glendale.az.us
City of Glendale Jennifer Sokol 623-930-2043 / 623-931-9651 jsokol@ci.glendale.az.us
City of Phoenix Ray Dovalina 602-262-4026 / 602-262-7322 rdovalin@ci.phoenix.az.us
City of Phoenix Joe Cascio 602-262-4897 / 602-534-3787 jcascio@ci.phoenix.az.us
DMJM+HARRIS Jeff Minch 602-337-2540 / 602-337-2620 jeff. minch@dmjmbharris.com
DMJM+HARRIS Wade Gendreau 602-337-2565 / 602-337-2620 wade.gendreau@dmjmharris.com
DMJM+HARRIS Bob Gladwin 602-337-2591 / 602-337-2620 bob.gladwin@dmjmharris.com
Glendale Parks & John Kolodziej 602-872-8641 jkolodz@chw.edu
Recreation
Commission
Maryvale Village Elayne Taylor- 602-261-8771 etaylor@ci.phoenix.az.us
Planning Committee Tyler
Heatherbrae Charles Hoyt 623-846-7237 choyt@ade.az.gov
Neighborhood
Association
Holiday Park Block Carina Cost cost@gwest.net
Watch
Larry Rovey Farms Larry Rovey azmilk@att.net
West Valley Richard Schwartz sdgras@msn.com

Community Collation
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MEETING MINUTES
Date: July 23, 2001
To: File
From: Wade Gendreau, Bob Gladwin & Jeff Minch
Re: Bethany Home Outfall Channel, Phase Il

Bethany Home/Grand Canal (BH/GC) Flood Control Project
Flood Control District of Maricopa County (FCD)

Contract No.: FCD 98-46

DMJM+HARRIS Project No. 6888

Subject: Project Aesthetics Advisory Committee (PAAC) Meeting No. 3
July 19, 2001 (7:00 p.m. to 9:00 p.m.)
City of Glendale City Hall, Conference Room B3

Attendees: See attached list.

The following meeting minutes set forth our understanding of the discussions and decisions made at
this meeting. If you have any questions, additions or comments please contact the author immediately
at (602) 337-2777. If we do not hear from you within 10 days, we will assume that our understandings
are the same. We are proceeding based upon the contents of these meeting minutes.

Action Items are identified in bold italics.

I Introductions: The meeting participants made self-introductions. DMJM+HARRIS (D+H)
identified the meeting objectives as outlined below:

¢ Present the Concept Alternatives for the Landscape & Aesthetic Treatments
¢ Obtain feedback on the alternatives presented

. Concept Alternatives:

A. Bob Gladwin presented to the committee the overall plan of the proposed recreation and
multi-use elements by corridor segment. Comments that were generated by the PAAC
members for each of the corridor segments are summarized as follows.

Sunset Basin

1. Parking provisions at Sunset Basin

2. How does south side parking at basin integrate with node?

3. Underground power at Indian School Road crossing Grand Canal cost $300,000 to
$400,000

Indian School Road to 67" Avenue
1. Meet with church to allow parking for public access
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Coordinate trail/canal/lndian School Road intersection on how it effects parking
access to church

Discourage traffic on canal back to avoid 67™ Avenue and Indian School Road
intersection through use of gates and bollards

Is length of residential privacy wall a safety issue?

Costly to underground power along canal due to power drops to houses. Would
require that all residential service drops be placed underground

Screening with landscaping along south side of canal along former SRP operations
facility a low priority with the City of Phoenix

Add landscape berming to south side screening option, contingent upon SRP
ownership status of property

Power crossing at 67" Avenue and the Grand Canal under grounding cost $350,000
to $450,000

67" Avenue to 75" Avenue

1.
2.

©CoNOO W

-
o

Add pedestrian under crossing label at 67" Avenue
Low Flow Alternatives:
¢ Pipe (Phoenix preference)
e Bridge trail over
Remove existing sidewalk adjacent to street to construct basin
Under grounding of 12Kv power along canal cost $200,000 to $300,000
Parking issues along adjacent streets
Meander trail across basin
Possible bridge enhancement at Heatherbrae School
Add node to south side of canal at pedestrian bridge
Opportunity with City of Phoenix Arts Commission for vertical wall channel at radio
tower site (City of Phoenix contact — Greg Esser)

. Keep mature landscape from overhanging SRP maintenance road. It interferes with

operations may be a problem at the vertically lined channel segment

75" Avenue to 83™ Avenue

1.

A “big scupper” is needed in the northwest corner of the 75" Avenue and Camelback
intersection. This facility needs to be considered when designing nodal elements at
this location.

Add small staging area for equestrians at 75" and Camelback (note this was revised
to be located at 83" & Bethany Home Road)

Consider vehicle parking in 5 acre dry area

Parking lot off of 75" Avenue may be too close to intersection — consider other
alternatives _

15-foot sewer easement on the south side of canal may be used for access to
proposed pedestrian bridge at 79" Avenue and Missouri Avenue alignments
Potential node site on south side of canal at 79" Avenue/Missouri Avenue

Berry property opportunities for parking and save mature existing trees

Consider at-grade crossing of Bethany Home Road to Regional Park, Coordinate this
with the park designer
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83" Avenue to 91% Avenue

1. Show equestrian connection under 83™ Avenue bridge

2. Show entry node on the south side of the drainage facility at the 87" Avenue
alignment

3. Consider treatment of box culvert crossing under the Grand Canal to discourage use
by people

4. Add trail by-pass around nodes to avoid conflicts between bicyclists and pedestrians

5. Keep pedestrians away from residential back walls on the north side of the basin
area at 91° Avenue

91* Avenue to Loop 101
1. Show equestrian crossing under 91% Avenue bridge

Loop 101 to New River

1. Consider southern alternate trail crossing of 99" Avenue at future Bethany Home
Road intersection

Second trail alternate location south of the Grand Canal

Check ADOT R/W for surplus on the north side of the existing outlet channel

There is a sewer force main easement on the south side of the Grand Canal west of
the Roosevelt Irrigation District canal crossing of the Grand Canal

hOwN

Wade Gendreau presented to the committee two “themes” that were developed for the
landscape, aesthetics and multi-use elements of the corridor. These themes were
identified as the “natural” and the “urban” themes. The specific elements of each of
these themes were depicted on presentation boards. The boards illustrated the various
treatments for walls, fencing, railing, vehicular bridges and site furnishings. The
committee was invited to review the boards in greater detail and make specific
comments using post-it-notes placed directly on the boards. The general comments
were that the urban treatments were preferred for the major entry nodes, the use of the
project logo and it's various interpretations on the walls fencing and railing also received
favorable comments.

Comments received on “Theme” Boards

Landform Grading / Bridge Concepts Board

1. Like the variety of slope treatments where appropriate (channel grading slope with

rock retaining wall treatment)

Like to see pedestrian trail to wander through the slopes and bottom of channel

(photo of grass channel with path in bottom and on sides)

Wing wall treatment that form to slopes — very nicely transitions from built form to

landscape (photo of path through landform held back by keystone retaining wall)

Like meandering form, don't like blocks (photo of path through landform held back by

keystone retaining wall)

5. Urban better (graphic of wing wall treatment with swoosh pattern at top and score
pattern columns)

6. Nice detail and form (photo of stone bridge abutment)

7. This one (graphic of under bridge slope paving with swoosh pattern in differing
textures)

> W b
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Natural Theme Description Board

Like this nodal treatment (graphic of freeform play area)

Glendale expressed preference for monument sign with rock base

Like the “swoosh”(channel vertical wall treatment graphic)

Like treatment for drainage way (photo of drainage channel with large rock rip-rap in
bottom)

Nice slope treatment (photo of retaining wall with DG slope and large boulders and
concrete paver plaza)

Like the “Santa Fe” style rock forms (photo of gateway to Tempe Beach Park)
Retaining walls and partial walls (as barriers) would be good to incorporate seating
(photo of stone retaining wall in turf area)

Nice simple detail (photo of boulder in turf)

Like this floor treatment for inside box culvert to discourage pedestrians (photo of
rock sculpture garden with rock pavement)

PN~

o

©® NO

Natural Theme Details Board

1. Nice to see this grading level at nodes to create visual interest (graphic of minor
entry node)

2. Warren preferences — Urban Gateway, Natural sign/entry, natural seat walls,

boulders/bollards

Great for graffiti control (photo of stone retaining wall)

Like seat wall retaining walls (photo of curving retaining wall set into slope)

No/OK (no — photo of steel bollard, OK — photo of exposed aggregate concrete

bollard)

ok

Urban Theme Description Board

1. Equestrian staging area (graphic of node area at 83" Avenue & Bethany Home Road
use of triangular SRP parcel)

2. Location of potential Bethany Home Road extension needs to be accommodated and
considered (graphic of node area at 83" Avenue & Bethany Home Road)

3. Glendale preferred urban for gateway graphic

Urban Theme Details Board

Nice (graphic of node area with ramada)

Don't like (photo of stainless steel bench)

Good (photo of round light fixture with round steel pole Mesa — Countryside Park)

Cc:  Attendees, Files 6888 — 200.2, 3, 4, 400.17, 400.20, 600.3
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bethany home / grand canal
flood control project

Attendees of the July 19, 2001 PAAC Meeting:

ORGANIZATION NAME PHONE/FAX E-MAIL
FCDMC Scott Vogel 602-506-4771 / 602-506-8561 csv(@mail.maricopa.gov
FCDMC Dennis Holcomb 602-506-4074 / 602-506-4601 | dbh@mail.maricopa.gov
FCDMC Lucia de Cordre 602-506-2956 / 602-506-4601 Ivd@mail.maricopa.gov
City of Glendale Warren Smith 623-930-2827 / 623-931-9651 wsmith@ci.glendale.az.us
City of Glendale Jennifer Sokol 623-930-2043 / 623-931-9651 jsokol@ci.glendale.az.us
City of Glendale Dan Sherwood 623-930-3630/ 623-915-2689 dsherwood@ci.glendale.az.us
City of Phoenix Ray Dovalina 602-262-4026 / 602-262-7322 | rdovalin@ci.phoenix.az.us
City of Phoenix Elayne Taylor-Tyler etaylorl @ci.phoenix.az.us
DMJIM+HARRIS Jeff Minch 602-337-2540/ 602-337-2620 | jeff.-minch@dmjmharris.com
DMIM+HARRIS Wade Gendreau 602-337-2565 / 602-337-2620 | wade.gendreau@dmjmharris.com
DMJM+HARRIS Bob Gladwin 602-337-2591 / 602-337-2620 | bob.gladwin@dmjmbharris.com
Jim Duncan SRP 602-236-5380 jcduncan@srpnet.com
Mike Zimmerman SRP 602-236-0860 mszimmer@srpnet.com
Glendale Parks & John Kolodziej
Recreation Commission

C:\My Documents\BHOC Final Design\Minutes\PAAC Meeting #3 7-19-01.doc




Bethany Home/Grand Canal Flood Control Project
Bethany Home Outfall Channel
SR101L to 83" Avenue - Design Data Report

HYDROLOGY

DMJM+HARRIS : September 2002



DMJMEEHARRIS

2777 East Camelback Road, Suite 200
Phoenix, Artizona 85016-4302

Tel: (602) 337-2777

Fax: (602) 337-2624

MEMORANDUM
To: Date:
Jeff R. Minch, P.E. Tuesday, July 2, 2002
From: ubject: _
Alan B. Morrice, P.E. Bethany I_Iome Ouffall Channel - Phase I
Hydrologic Analysis

L INTRODUCTION

Since the completion of the Bethany Home / Grand Canal Flood Control Project (BH/GC FCP) Pre-Design
Study, several hydrologic parameters and issues had to be examined, refined, and verified before proceeding
through the next design phase of the project. The pre-design study utilized somewhat worst case scenario flow
rates for the evaluation of alternatives for each individual segment due to the level of uncertainty at that time.
For this and subsequent phases of design, the range of hydrologic variables must be reduced and the hydrologic
(HEC-1) model, with corresponding design flows, refined and integrated into one complete and encompassing
design element. The three main components of this hydrologic analysis effort have focused on the Maryvale
Detention Basin (MDB), the 91% Avenue Detention Basin (91ADB), and the continued compliance with the
Intergovernmental Agreement (IGA) between the Flood Control District of Maricopa County (FCDMC) and
the Arizona Department of Transportation (ADOT). Numerous design refinements have occurred throughout
this phase of design that has precipitated hydrologic model updates. The following summarizes those updates.

IL SUNSET DETENTION BASIN UPDATE

As a part of this phase of design, some refinements have occurred along the entire length of the BH/GC FCP to
various degrees. At the Sunset Detention Basin (SDB) which is at the upstream end of the project, some minor
refinements have occurred from the Pre-Design Study. Due to modifications associated with the final design of
downstream segments, and the preliminary nature of the Pre-Design Study, the outlet structure for the SDB (8’
x 7° RCB) was updated. For consistency, and to achieve as comprehensive a hydrologic analysis as reasonably
possible, the stage-discharge relationship the SDB in the HEC-1 model was updated to reflect this new
information. Based upon the updated model output, the SDB will attenuate the inflow of 784 cfs to 400 cfs. Of
the total outflow, approximately 55 cfs will discharge into an existing storm drain system in Indian School Road
and the remaining 345 cfs will discharge into the BH/GTC FCP conveyance system. Based upon the
hydrologic model, at peak discharge, the SDB will have a water surface elevation of approximately 1096.45
with a storage volume of 46.53 acre-feet.

III. MARYVALE DETENTION BASIN UPDATE
For the pre-design hydrologic analysis, the topographic mapping and digital terrain model (dtm) from the Area

Drainage Master Study (ADMS) was utilized to hydrologically model the MDB. The new topographic
mapping and corresponding dtm associated with this design phase was used to recreate and refine this important
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project facility. The basin outlet structure, although very similar to the pre-design facility, was adjusted to
reflect current design grades and elevations. The revised HYS output for this (2-8’x7° RCB) was then used for
the updated stage-discharge relationship input into the hydrologic model. The tailwater condition of having a
higher peak flow at the culvert outlet was simulated by inputting into HY8 an accordingly smaller channel
bottom width. For the stage-storage portion of the refined hydrologic model, basically three alternatives with
varied limits of construction were evaluated. They included:

1. The same encroachment into SRP right of way (ROW) as with pre-design on the southwest side of the
MDB, and on the northeast side, match existing curb grades 10 feet south of street ROW.

2. No encroachment into SRP ROW on the southwest side of the MDB, and on the northeast side, match
existing curb grades at approximately the street ROW.

3. No encroachment into SRP ROW on the southwest side of the MDB, and on the northeast side, match
existing curb grades 10 feet south of street ROW.

None of these alternatives have specifically accounted for variations in side slope or other grade modifications
added to facilitate the basin’s multiple uses such as for open space or recreation. Generally, the third alternative
was developed to provide the 10 feet of buffer, so to speak, solely for that purpose. The storage modeled can be
used as a measuring stick or limiting value for final design as it relates to multi-use features that may encroach
into the MDB required storage volume. When the final grading and landscape plans for the MDB are prepared,
the final storage values should be compared against the modeled values and adjustments made accordingly so
that proper hydrologic function is maintained. Based upon this storage assumption, the peak inflow of 1,580 cfs
was attenuated by the MDB to provide a 1,141 cfs outflow. The 100-year water surface elevation is 1091.53
with a corresponding storage volume of approximately 58.62 acre-feet.

IV. 91T AVENUE DETENTION BASIN

Similar to the Maryvale Detention Basin, the 91" Avenue Detention Basin had to be updated with the use of the
revised topographic mapping. Additional effort was involved with this basin, however, since the pre-design
study model had only a diversion element to simulate a surge type basin design whereas a reservoir routing
would be needed to refine the design. The pre-design study had estimated that a detention volume of
approximately 26.7 acre-feet would be required. Continuing with this surge type of design and a side channel
spillway, only about 0.3 feet of head could be used to divert runoff into the basin for storage. Due to
complications of design under the range of potential storm event conditions, economic considerations, and the
desire for a more aesthetic multi-use corridor, other detention alternatives were investigated.

One detention alternative investigated was to try and configure the basin so that it would function as an on-line
facility yet not require as much storage as most on-line basin configurations would. After one or two trial
iterations, with this unique configuration, this concept was eliminated due to the required volume not reasonably
being obtainable within the available right of way.

The next detention altemnative analyzed was targeted at maximizing multi-use aspects and involved an off-line
detention basin design which attenuates all of the runoff anticipated to flow south in sub-basin 10-21, as
depicted in the ADMS as well as subsequent hydrologic models. This was confirmed through field
reconnaissance to be a realistic yet conservative approach hydrologically. To realisticly model the detention
basin, the timing of the peak outflow had to be compared to that of the BH/GC FCP hydrograph. Based upon
the hydrologic (HEC-1) model output, tailwater conditions corresponding to the BH/GC FCP peak flow rate of
2,846 cfs was considered as a constant tailwater (elevation 1066.40) for the detention basin stage-discharge
relationship. This would provide for reasonable, yet still conservative, results. Numerous basin configurations
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and outlet structures were modeled until all of the requirements of the IGA, surrounding topographic conditions
and optimum aesthetic opportunities were realized. The final configuration involves a 36 inch diameter
reinforced concrete pipe (with a square edge headwall) that discharges into the BH/GC FCP channel at
approximately station 76+43. Also, at the request of the City of Glendale to facilitate the basin drainage, inlets
were added to two storm drain lines. These required a further refinement to the detention basin’s stage-
discharge relationship in the hydrologic model. Per the final model output, the 100-year peak inflow of 176 cfs
(D10218S) is attenuated by the off-line detention basin to a peak outflow rate of 88 cfs while utilizing
approximately 20.55 ac.-ft. of storage volume. The corresponding water surface elevation for the detention
basin is approximately 1068.49. As can be seen on the proposed plans, this detention configuration optimizes
hydrologic/hydraulic performance with open space and recreational use opportunities.

V. SUMMARY OF RESULTS

In achieving the detention configurations described above, the specific basis or criteria for satisfaction of the
inter-governmental agreement (IGA) was investigated. This was done to ensure that the requirements of the
IGA continued to be adhered to while at the same time pushing basin configurations to the limit, so to speak, in
arriving at the most beneficial hydrologic altemative. The IGA generally states that the design flow to the New
River is to be 2,200 cfs over the existing conditions. Based upon comparison of the hydrologic (HEC-1) models
with and without the Agua Fria Freeway, 100AFBH.ohl and 100AF1.0hl respectively, the difference in peak
runoff at the New River (C8-21W) is approximately 2,200 cfs. The before freeway condition corresponds to a
peak flow of approximately 2,450 cfs (2,452). Therefore, based upon the IGA, the maximum future condition
peak flow of the BH/GC FCP channel must be equal to or less than 4,650 cfs at the New River. The proposed
hydrologic model (BGC-CS95.out) depicts a peak flow rate at the confluence with the New River (C8-21W) of
4,579 cfs.

Attached is a Hydrologic Summary Table that presents the peak flow rates along the Bethany Home / Grand
Canal Flood Control Project at various locations. The flow rates are identified by location as well as by
hydrologic model concentration point. Also attached, is a schematic that illustrates the proposed hydrologic
model flow rates along the BH/GC FCP as well as at various inflow locations. One area of interest is the 100-
year peak flow rates at junctures with main roadway corridors within this phase. These include 91% Avenue
(236 cfs), 83™ Avenue (180 cfs) and Bethany Home Road (1,334 cfs). An excerpt from the Output Summary
Table, pertaining to the BH/GC FCP, from the hydrologic model (BGC-CS95.out) is also enclosed for your use.
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Hydrologic Summary Table

Bethany Home / Grand Canal Flood Control Project

Phase Il - 100 % Design
July 10, 2002

Location Concentration Point Discharge Rate
(cfs)

Bethany Home / Grand Canal Outfall Channel (BGC-CS95.out, 100-year):

New River Confluence C8-21W 4579
Agua Fria Freeway CBHAF 4539
97th Ave. to 91st Ave. CBH97 3340
91st Ave. to Grand Canal CBH5 3097
87th Ave. to 83rd Ave. Cc@DC4 2844
83rd Avenue C@DC4 2844

79th Avenue C@DC3 1533
Maryvale Basin Outflow GCDCo 1141
Maryvale Basin Inflow C@DC2 1580
Indian School Road RDC1B 345

Camelback Road Storm Drain System (BGCOc.out, 10-year):

59th Avenue CCB59 159
63rd Avenue + SCB3W 313
67th Avenue CCB67 375
71st Avenue + SCB4w 498
75th Avenue CCB75 498

6/29/2002
n:\6888\design\dm\hydrology\BHGC100sum.xlIsFinal Design Flow Summary
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1744.

47.

47.

160.

8l.

84.

39.

39.

144.

62.

82.

63.

145.

24-HOUR

534.

12.

12.

45.

21.

24.

10.

10.

39.

17.

22.

20.

36.

72-HOUR

i8l.

15.

13.

12.

BASIN
AREA

50.50

34.46

34.46

.98

.98

.98

34.87

34.87

43.32

43.32

43.32

43.32

34.46

MAXIMUM
STAGE

BGG CS595.0ut

TIME OF
MAX STAGE

06/29/02



OPERATION

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

DMJM +HARRIS

STATION

RI1G

D1021W

C91D

S91DW

S91DS

RS1H

CBHS5

SBH7S

SBH7W

D91BH

DBHS1

RBH13

PEAK
FLOW

320.

133.

421.

180.

241.

236.

3096.

3096.

3096.

3087.

TIME IN HOURS,

TIME OF

PEAK

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

13.

33

83

33

33

33

50

75

58

75

.00

75

92

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

145.

62.

200.

85.

115.

114.

1913.

1913.

1913.

1908.

24-HOUR

36.

17.

51.

21.

30.

30.

582.

582.

582.

582.

72-HOUR

12.

17.

10.

10.

198.

198.

198.

198.

BASIN
AREA

34.

43.

43.

43.

43.

43.

50.

50.

50.

50.

50.

50.

46

32

32

32

32

32

50

50

50

50

50

50

MAXIMUM
STAGE

BGGCS95.0ut

TIME OF
MAX STAGE

06/29/02



OPERATION

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DMJM +HARRIS

STATION

SGASS

R921S

9-21E

S91DW

RO21W

C9-21

D921W

D921S

CBH97

DGAAFS

RAF2

D921W

CAFA

PEAK
FLOW

170.

165.

360.

180.

177.

524.

205.

320.

3340.

1146.

1143.

205.

1310.

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS,

TIME OF
PEAK

13.25

13.58

12.67

13.33

13.58

13.50

13.50

13.50

13.83

13.33

13.42

13.50

13.42

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

6 -HOUR

69.

69.

106.

85.

85.

237.

922.

145.

2035.

755.

755.

92.

825.

24-HOUR

17.

17.

27.

21.

21.

60.

23.

37.

617.

299.

299.

23.

317.

72-HOUR

20.

12.

209.

121.

121.

127.

BASIN
AREA

35.

35.

43.

43.

44.

44.

44.

50.

35.

35.

44.

46.

26

26

.85

32

32

97

97

97

90

26

26

97

23

MAXIMUM
STAGE

BGGCS895.0ut

TIME OF
MAX STAGE

06/29/02



OPERATION

ROUTED TO

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

DMJM+HARRIS

STATION

RAF3

CBHAF

9-21W

S99AW

S99AS

R99C

CBH6

D99BH

DBH99

RBH14

8-21E

S9SAW

PEAK
FLOW

1309.

4539,

31.

31.

4539.

4524.

4527.

216.

31.

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF

PEAK

13.

13.

12.

12.

i2.

12

13.

13.

13.

12.

12.

50

67

83

83

42

.92

67

.00

67

75

58

83

RUNOFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6 -HOUR

824.

2852.

13.

13.

2852.

2840.

2840,

55.

13.

24-HOUR

317.

915.

915.

911.

911.

14.

72-HOUR

127.

336.

336.

335.

335.

BASIN
AREA

46.

50.

52.

52.

52.

52.

23

90

.11

.11

.11

.11

34

34

34

34

.51

.11

MAXIMUM
STAGE

BGCG CS595.0ut

TIME OF
MAX STAGE

06/29/02



OPERATION

ROUTED TO

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

3 COMBINED AT

2 COMBINED AT

STATION

R821EW

C8-21E

D821EW

D821ES

CBH7

8-21W

C8-21W

DB821EW

RESSBN

NULLS

NULLSA

*** NORMAL END OF HEC-1 **%*

DMJM +HARRIS

PEAK
FLOW

30.

216.

105.

82.

4559.

173.

4579.

105.

8909.

17483.

TIME IN HOURS,

TIME OF
PEAK

13.

12.

12.

12.

13.

12.

13.

12.

19.

13.

13.

25

58

67

67

75

42

75

67

08

58

58

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD

6 ~-HOUR

13.

66.

32.

25.

2852.

34.

2864.

32.

5183.

9858.

24-HOUR

17.

916.

923.

1622.

3092.

72-HOUR

336.

339.

578.

1105.

BASIN
AREA

46.

46.

46.

53.

53.

46.

46.

.11

01

01

01

19

.27

47

0l

01

.00

.00

MAXIMUM
STAGE

BGGC CS95.0ut

TIME OF
MAX STAGE

06/29/02



Bethany Home/Grand Cana! Flood Control Project
Bethany Home Outfall Channel
SR101L to 83" Avenue Design Data Report

PROJECT GEOMETRY

DMJM+HARRIS September 2002




INTERGRAPH OUTPUT FILE

i £ 0 /cogo/bhoc/cntrlqgc.ics
*
* Bethany Home Outfall Channel
* FCD Contract No. 98-46, PCN 620 03 32
* Coordinate Geometry QA/QC - JRM
* FILE: CNTRLQC.ICS
* 8/7/01
*
# BHOC Ground Control ICS file #
# Created 7/09/01 by BJC #
# filename=n:\6888\design\civ\inroads\cntrl.ics #
# a p !newalign
del ¢ (100-143)
0 point(s) deleted
del ¢ (1200-1205)
0 point(s) deleted
del £ {9100 8300 99991
0 alignment (s) deleted
# Points 100-106 received from Aztec on 6/28/01 #
* g 121 920845.9433 596974 .3094 1072.44 * BC/HH - W 1/4 COR SEC 10
* 125 918250.5823 596975.654 1068.37 * BC/FLUSH - SW COR SEC 10
* 123 915609.2505 596956.1072 1059.77 * BC/HH - W 1/4 COR SEC 15
* 128 912967.1476 596937.0092 1056.48 * BC/HH - SW COR SEC 15
* 124 915589.9545 602256.0208 1080.74 * BC/HH - E 1/4 COR SEC 15
* 122 920850.0367 602277.6398 1088.83 * BC/HH - E 1/4 COR SEC 10
* 129 923439.0802 596973.559%96 1078.75 * PK Strattlers - NW COR SEC 10
s 1200 920845.9433 596974.3094 1072.44 * BC/HH - W 1/4 COR. SEC. 10 T. 2 N., R. 1 E.
1200 920845.9433 596974 .3094 1072.4400 default
1201 918250.5823 596975.6540 1068.37 * BC/FLUSH - SW COR. SEC. 10 T. 2 N., R. 1
1201 918250.5823 596975.6540 1068.3700 default
1202 915609.2505 596956.1072 1059.77 * BC/HH - W 1/4 COR. SEC. 15 T. 2 N., R. 1
1202 915609.2505 596956.1072 1059.7700 default
1203 912967.1476 596937.0092 1056.48 * BC/HH - SW COR. SEC. 15 T. 2 N., R. 1 E.
1203 912967.1476 596937.0092 1056.4800 default
1204 915589.9545 602256.0208 1080.74 * BC/HH - E 1/4 COR. SEC. 15 T. 2 N., R. 1 E.
1204 915589.9545 602256.0208 1080.7400 default
1205 920850.0367 602277.6398 1088.83 * BC/HH - E 1/4 COR. SEC. 10 T. 2 N., R. 1 E.
1205 920850.0367 602277.6398 1088.8300 default
*
* COLLINS/PINA RESULTS OF SURVEY (5/1/00)
*
s 101 918231.17 602274.29 1083.76 * NW COR SEC 14
101 918231.1700 602274.2900 1083.7600 default
103 918084.33 591686.37 1060.38 * NW COR SEC 16
103 918084.3300 591686.3700 1060.3800 default
105 918083.370 591729.860 1062.176 * ERM 1 - BC S. END OF E. SIDE GUARD RAIL,
105 918083.3700 591729.8600 1062.1760 default
102 918250.31 ©596975.69 0000.00 * NW COR SEC 15
102 918250.3100 596975.6900 0.0000 default :
107 918249.40 597026.61 1069.053 * ERM 2 - BC ON SW COR RADIAL GATE #$#2-22
107 918249.4000 587026.6100 1069.0530 default
114 918218.00 602365.57 1088.75 * ERM 3 - BC ON SW COR RADIAL GATE #2-21
114 918218.0000 602365.5700 1088.7500 default
100 918272.60 607493.34 0000.00 * BC/HH NE COR SEC 14
100 918272.6000 6€07493.3400 0.0000 default
104 915639.33 607488.03 0000.00 * BC/HH E 1/4 COR SEC 14
104 915639.3300 607488.0300 0.0000 default
# Collins-Pina measured N=918250.31, E=596975.69, Elev=0.00 #
# Points 107-123 received from Collins-Pina. #
# Converted from grid to ground coordinates on 6/06/01. #
* 5 101 918231.1493 602274.2894 1083.76 * NW COR SEC 14
* 127 918272.5781 607493.3433 0.00000 * NE COR SEC 14
* 131 915788.8954 612792.1177 0.00000 * E 1/4 COR SEC 13
* 132 915826.3964 6175916.9780 0.00000 * E 1/4 COR SEC 18
* 133 913186.7759 617896.4717 0.00000 * SE COR SEC 18
* 134 913153.5801 615244.7697 0.00000 * S 1/4 COR SEC 18
* 135 913122.5243 612774.7296 0.00000 * SE COR SEC 13
* 136 913062.9941 610129.0663 0.00000 * S 1/4 COR SEC 13
* 137 913004.8947 607482.9069 0.00000 * SW COR SEC 13

cntrlgc.out

E.

E.

99TH AV



* 138 912976.8926 604863.3359 0.00000 * S 1/4 COR SEC 14
* 139 910476.3635 612757.1374 0.00000 * W 1/4 COR SEC 19
* 140 910628.9418 612758.1639 0.00000 * E 1/4 COR SEC 24
* 141 907830.6001 612739.0840 0.00000 * SW COR SEC 18
* 142 907866.4497 615211.2523 0.00000 * S 1/4 COR SEC 18
* 143 905229.6723 615210.3571 0.00000 * C 1/4 SEC 30
*
* Translate AZTEC data to CPE Record Survey
*
ID (1201 102)
From To Direction Distance Slope Dist. Elev. Diff.
1201 102 S 7%31'52.44" E 0.2747 1068.3700 -1068.3700
L DI 102 121 (A 1201 1200) (D 1201 1200)
121 920845.6710 596974 .3454 0.0000 default
102 123 (A 1201 1202) (D 1201 1202)
123 915608.9782 596956.1432 0.0000 default
1205 122 (A 1201 102) (D 1201 102)
122 920849.7644 602277.6758 1088.8300 default
1204 124 (A 1201 102) (D 1201 102)

8300 (124 101

124
s £ 9100 (123 102

915589.6822

121) 102 1000
123 102 121 )
123 102 121 )
122) 101 1000

9100 (
9100 (

602256.0568

# Locate Channel Centerline intersection with section lines @ 91st and

8300 (124 101 122 )
8300 ( 124 101 122 )
des a 9100
POB 123 -16+41.4041
PI 102 10+00.0000
POE 121 35+95.3613
8300
POB 124 -16+41.5507
PI 101 10+00.0000
POE 122 36+18.5966
s £ 9999 (103 102 101 100)
9999 ( 103 102 101 100 )
9999 ( 103 102 101 100 )
des a 9999
POB 103 0+00.0000
PI 102 52+91.9236
PI 101 105+90.5582
POE 100 158+09.7726
*
* se a 9100
* s ao0 [10000] 100 5546.44 5546.44
* se a 8300
* s ao0 [10000] 100 11143.13 11143.13
* ge a 9999
*sao [10000] 100 7688.50 7688.50
of -1

1080.7400 default

915608.9782
2641.4041
918250.3100
2595.3613
920845.6710

915589.6822
2641.5507
918231.1700
2618.5966
920849.7644

918084.3300
5291.9236
918250.3100
5298.6346
918231.1700
5219.2144
918272.6000

596956.1432
N 0%25'26.41"
596975.6900
N 0%01'46.86"
596974.3454

602256.0568
N 0%23'43.75"
602274.2900
N 0%°04'26.70"
602277.6758

591686.3700
N 88%12'05.49"
596975.6900
S 89%47'34.92%
602274.2900
N 89732'42.66"
607493.3400

83rd

cntrlgc.out



Review Horizontal Alignment All

Project Name:

Description:

Yorizontal Alignment Name:
Description:

Preference:

Element: Linear
POB ( 10000)
PI ( 10001)
Tangent Direction:
Tangent Length:

Element: Linear
PI ( 10001)
PI ( 10002)
Tangent Direction:
Tangent Length:

Element: Linear
PI ( 10002)
PC ( 10003)
Tangent Direction:
Tangent Length:

Element: Circular
PC ( 10003)
cc ( 10050)
PT ( 10004)
Radius:
Delta:
Degree of Curvature(Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:
Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:
Tangent Direction:

Element: Linear
PT ( 10004)
PC ( 10005)
Tangent Direction:
Tangent Length:

Element: Circular
PC ( 10005)
cc ( 10051)
PT ( 10006)
Radius:
Delta:
Degree of Curvature (Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:
Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:
Tangent Direction:

“lement: Linear
PT ( 10006)
PC ( 10007)
Tangent Direction:
Tangent Length:

dl_drn
dl's working geometry
10000
100% BHOC Cst. CL
default

STATION

10+00.18
16+03.16
N 86%32'43.1398" E
602.9798

16+03.16
17+41.06
N 76%44'58.0722" E
137.9044

17+41.06
24+81.90
N 87%51712.4466" E
740.8309

24+81.90

25+86.87
1000.0000

NORTHING

918283.
918319.

918319.
918351.

918351.
918379.

918379.
919378.
918388.

6°00'53.4750" Left

5%43'46.4806"
104.9790

52.5378

104.9308

1.3773

1.3792
87%51'12.4466"
2°08'47.5534"
84%50'45.7091"
8%09'41.0284"
81°50'18.9716"

Znhznz
oMo B oMes el

25+86.87

26+77.50

N 81%50'18.9716" E
90.6302

26+77.50

28+02.69
1000.0000

918388.
918401.

918401.
917411.
918411.

7%10'21.8487" Right

5%43146.4806"
125.1879

62.6758

125.1061

1.9584

1.9622
81%50'18.9716"
8%09'41.0284"
85%25'29.8959"
0°59'19.1797"
89°00'40.8203"

Znh=Z2nzg
BEMEEm

28+402.69
30+20.37
N 89%00'40.8203" E
217.6752

918411.
918415.

3350
6700

6700
2790

2790
0272

0272
3255
4534

4534
3194

3194
4473
2984

2984
0543

EASTING

592440.6860
593042.5700

593042.5700
593176.8030

593176.8030
593917.1141

593917.1141
593879.6586
594021.6207

594021.6207
594111.3330

594111.3330
594253.2950
594236.0405

594236.0405
594453.6832

10000_h-100%.rpt



Element: Circular

PC ( 10007)

cc ( 10052)

PT ( 10008)
Radius:

Delta:

Degree of Curvature(Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:

Tangent Direction:

Element: Linear
PT ( 10008)
PC ( 10009)
Tangent Direction:

Tangent Length:

Element: Circular

PC ( 10009)

cc ( 10053)

PT { 10010)
Radius:

Delta:

Degree of Curvature(Arc):
Length:

Tangent :

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:
Tangent Direction:

Element: Linear
PT ( 10010)
PC ( 10011)
Tangent Direction:
Tangent Length:

‘" Element: Circular

PC ( 10011)

cC { 10054)

PT ( 10012)
Radius:

Delta:

Degree of Curvature (Arc):
Length:

Tangent :

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:
Tangent Direction:

Element: Linear
’ PT {( 10012)
PC ( 10013)
Tangent Direction:
Tangent Length:

Element: Circular

nnnmnzxz

[OROEGEOR]

ZnZ2nn

30+20.37

30+84.75
1000.0000
3%41'20.7501"
5%43'46.4806"
64.3869

32.2046

64.3758

0.5182

0.5184
89°00'40.8203"
0°59'19.1797"
89°08138.8047"
2%42'01.5704"
87%17'58.4296"

Mm=Emmm

30+84.75
32+32.20
87%17'58.4296" E
147.4454

32+32.20

33+03.46
2000.0000
2%02'29.6926"
2%51153.2403"
71.2646

35.6361

71.2609

0.3174

0.3175
87%17'58.4296"
2%42'01.5704"
88%19'13.2759"
0%39'31.8778"
89%20'28.1222"

HmEmEm

33+03.46
41+65.77
89%20'28.1222" E
862.3052

41+65.77

45+24.03
3500.0000
5°51'53.5400"
1438'13.2802"
358.2647
179.2889
358.1083

4.5831

4.5891
89%20'28.1222"
0739'31.8778"
87%43'35.1078"
5%12'21.6622"
84%471'38.3378"

HEE=Em

45+24.03
47+65.68
84747'38.3378" E
241.6476

918415.
917415.
918414.

Right

918414.
918407.

918407.
920404.
918405.

Left

918405.
918395.

918395.
921894.
918409.

Left

0543
2032
0927

0927
1460

1460
9250
0572

0572
1416

1416
9102
3482

918409.3482
918431.2746

594453.
594470.
594518.

594518.
594665.

594665.
5947585.
594736.

594736.
595598.

595598.
595639.
595956.

6832
9378
0518

0518
3335

3335
5616
5637

5637
8120

8120
0582
6383

595956.6383
596197.2891

10000_h-100%.rpt



Degree

Element:

Element:

Degree

Element:

Element:

Element:

Degree

Element:

pC | 10013)

cc ( 10055)

PT ( 10014)
Radius:

Delta:

of Curvature(Arc):
Length:

Tangent:

Chord:

Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:
Tangent Direction:

Linear
PT ( 10014)
pC ( 10015)

Tangent Direction:
Tangent Length:

Circular
PC ( 10015)
cc | 10056)
PT ( 10016)
Radius:
Delta:
of Curvature (Arc) :
Length:
Tangent:
Chord:
Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:
Tangent Direction:

Linear
PT ( 10016)
PI { 10017)

Tangent Direction:
Tangent Length:

Linear
PI ( 10017)
PC ( 10018)

Tangent Direction:
Tangent Length:

Circular
PC ( 10018)
cc 10057)
PT ( 10019)
Radius:
Delta:
of Curvature(Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:

Tangent Direction:
Radial Direction:
Chord Direction:
Radial Direction:
Tangent Direction:

Linear

PT ( 10019)

nwn=z2z

Zunhnn

47+65.68

50+61.15
2000.0000
8%27'52.3655"
2%51153,2403"
295.4684
148.0035
295.1998

5.4539

5.4688
84%47'38.3378"
5%12'21.6622"
89°01'34.5206"
3%15'30.7034"
86744129.2966"

mEmEm

50+61.15
52+25.46
86%44'29.2966" E
164.3119

52+25.46

52+84.12
1000.0000
3%21'38.8960"
5%43'46.4806"
58.6571

29.3370

58.6487

0.4301

0.4302
86%44'29.2966"
3%15'30.7034"
88725'18.7446"
0°06'08.1926"
89%531'51.8074"

HEmEr

52+84.12
55+44.60
89°53'51.8074" E
260.4806

55+44.60
60+21.36
89%53'51.8074" E
476.7626

60+21.36

61+86.66
2000.0000
4%44'07.8034"
2%511'53,2403"
165.3002

82.6972

165.2531

1.7075

1.7090
89753'51.8074"
0°06'08.1926"
87%44'04.2909"
4”37'59.6108"
85%22'00.3892"

mEmmEm

61+486.66

918431.2746
916439.5248
918436.2913

Right

918436.2913
918426.9516

918426.9516
919425.3348
918425.3364

Left

918425.3364
918425.8013

918425.8013
918426.6524

918426.6524
916426.6556
918420.1200

Right

918420.1200

596197.2891
596378.7634
596492.4462

556492.4462
596656 .4925

596656.4925
596713.3339
596715.1189

596715.1189
596975.5991

596975.5991
597452.3610

597452.3610
597455.9311
597617.4849

597617.4849

10000_h-100%.rpt



lement:

Degree

Element:

Element:

Degree

Element:

Element:

Element:

Degree

PC {( 10020) 65+19.93
Tangent Direction: S 85%22'00.3892" E
Tangent Length: 333.2656
Circular
PC ( 10020) 65+19.93
CcC «( 10058)
PT ( 10021) 66+80.95
Radius: 2000.0000
Delta: 4736'46.2159"
of Curvature(Arc): 2751'53.2403"
Length: 161.0184
Tangent : 80.5527
Chord: 160.9749
Middle Ordinate: 1.6202
External: 1.6215
Tangent Direction: S 85%22'00.3892" E
Radial Direction: S 4%37'59.6108" W
Chord Direction: S 87°40'23.4971" E
Radial Direction: § 07%01'13.3950" W
Tangent Direction: S 89%58'46.6050" E
Linear
PT ( 10021) 66+80.95
PC ( 10022) 75+28.43
Tangent Direction: S 89"°58'46.6050" E
Tangent Length: 847.4867
Circular
PC ( 10022) 75+28.43
cC ( 10059)
PT ( 10023) 76+59.74
Radius: 125.0000
Delta: 60711'14.6877"
of Curvature(Arc): 45%50'11.8450"
Length: 131.3086
Tangent: 72.4416
Chord: 125.3539
Middle Ordinate: 16.8492
External: 19.4742
Tangent Direction: S 89°58'46.6050" E
Radial Direction: S 0701'13.3950" W
Chord Direction: S 59753'09.2612" E
Radial Direction: S 60%12'28.0827" W
Tangent Direction: S 29%47'31.9173" E
Linear
PT ( 10023) 76+59.74
PI ( 10024) 77+52.94
Tangent Direction: § 29%47'31.9173" E
Tangent Length: 93.1969
Linear
PI 10024) 77+452.94
PC ( 10025) 80+66.76
Tangent Direction: S 29%47'31.9173" E
Tangent Length: 313.8230
Circular
PC ( 10025) 80+66.76
cCc 10060)
PT ( 10026) 83+78.52
Radius: 300.0000
Delta: 59%32'31.9003"
of Curvature{Arc): 19%05'54.9354"
Length: 311.7622
Tangent: 171.6107
Chord: 297.9217
Middle Ordinate: 39.5952
External: 45.6157

Tangent Direction: S 29%47'31.9173" E
Radial Direction: S 60%12'28.0827" W
Chord Direction: S 59%33'47.8674" E

918393.

918393.
920386.
918386.

Left

918386.
918386.

918386.
918261.
918323.

Right

918323.
918242.

918242.
917970.

917970.
918119.
917819.

Left

1998

1998
6642
6643

6643
3628

3628
3628
4698

4698
5904

5904
2445

2445
3012
3214

5979459.

597949.
598111.
598110.

598110.
598957.

598957.
598957.

599066

599066.
599112.

599112.
599268.

599268.
599529.
599525.

6615

6615
2154
5037

5037
9904

9504
9459

.4250

4250
7305

7305
6552

6552
0052
5201

10000_h-100%.rpt



“lement:

Element:

Degree

Element:

Element:

Degree

Element:

Element:

Degree

Radial Direction:
Tangent Direction:

Linear
PT ( 10026)
PC ( 10027)

Tangent Direction:
Tangent Length:

Circular
PC ( 10027)
cc ( 10061)
PT ( 10028)
Radius:
Delta:
of Curvature(Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:
Tangent Direction:

Linear
PT ( 10028)
PC ( 10029)
Tangent Direction:
Tangent Length:

Circular
PC ( 10029)
cec ( 10062)
PT ( 10030)
Radius:
Delta:
of Curvature (Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:
Tangent Direction:

Linear
pT ( 10030)
PC ( 10031)
Tangent Direction:
Tangent Length:

Circular
PC ( 10031)
cC ( 10063)
PT ( 10032)
Radius:
Delta:
of Curvature (Arc):
Length:
Tangent:
Chord:
Middle Ordinate:
External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:

S 0%39'56.1824" W
S 89%20'03.8176" E

83+78.52
87+61.90
S 89%20'03.8176" E
383.3774

87+61.90

90+17.92
390.0000
37°36'42.1658"
14%41'28.4119"
256.0148
132.8113
251.4427

20.8196

21.9937
89%20'03.8176"
0%39'56.1824"
71%51'35.0996"
36%56'45.9833"
53%03'14.0167"

Z2nhzn
ol N ol o]

90+17.92
91+78.74
N 53%03'14.0167" E
160.8256

91+78.74

95+54.85
500.0000
43%05'57.4657"
11°27'32.9612"
376.1123
197.4559
367.3073

34.9502

37.5768
53%03'14.,0167"
36%56145,9833"
74%361'12.7495"
6°09'11.4824"
83%50'48.5176"

nnznz
= mt

95+54.85
97+51.36
S 83%50'48.5176" E
196.5032

97+51.36

99+39.54

750.0000
14%22'34.1683"
7438'21.9742"
188.1835

94.5885

187.6902

5.8944

5.9411

S 83%50'48.5176"
S 6%09'11.4824"
N 88%57'54.3982"
S 8%13'22.6859"

mm=m

917819.3214
917814.8678

917814.8678
918204.8415
917893.1530

Left

917893.1530
917989.8195

917989.8195
917590.2188
918087.3383

Right

918087.3383
918066.2757

918066.2757
918811.9548
918069.6656

Left

599525.
599908.

599908.
599913.
600147.

600147.
600276.

600276.
600576.
600630.

600630.
600825.

600825.
600906.
601013.

5201
8716

8716
4022
8170

8170
3490

3490
8808
4743

4743
8454

8454
2358
5050

10000_h-100%.rpt



Element:

Element:

Degree

Element»

Element:

Degree

Element:

Element:

Element:

Degree

Tangent Direction: N 81%46'37.3141" E

Linear
PT ( 10032) 99+39.54
PC 10033) 101+21.74
Tangent Direction: N 81%46'37.3141" E
Tangent Length: 182.1986
Circular
PC ( 10033) 101+21.74
cc | 10064)
PT ( 10034) 104+24.20
Radius: 1250.0000
Delta: 13*51'50.4116"
of Curvature(Arc): 4”35'01.1845"
Length: 302.4656
Tangent: 151.9751
Chord: 301.7283
Middle Ordinate: 9.1374
External: 9.2047
Tangent Direction: N 81%46'37.3141" E
Radial Direction: S 8%13'22.6859" E
Chord Direction: N 88%42!'32.5199" E
Radial Direction: S 5%38'27.7257" W
Tangent Direction: S 84%21'32.2743" E
Linear
PT { 10034) 104+24.20
PC ( 10035) 105+93.55
Tangent Direction: S 84%21'32.2743" E
Tangent Length: 169.3453
Circular
PC ( 10035) 105+93.55
cc ( 10065)
PT ( 10036) 107+10.61
Radius: 1250.0000
Delta: 5%21'56.7861"
of Curvature (Arc): 4735'01.1845"
Length: 117.0630
Tangent: 58.5743
Chord: 117.0203
Middle Ordinate: 1.3701
External: 1.3716
Tangent Direction: S 84721'32.2743" E
Radial Direction: S 5%38'27.7257" W
Chord Direction: S 87%02'30.6674" E
Radial Direction: S 0716'30.9395" W
Tangent Direction: S 89%43'29.0605" E
Linear
PT ( 10036} 107+10.61
PI ( 10037) 112+02.98
Tangent Direction: S 89%°431'29.0605" E
Tangent Length: 492.3631
Linear
PI ( 10037) 112+02.98
PC ( 10038) 119+98.89
Tangent Direction: S 89%43'29.0605" E
Tangent Length: 795.9146
Circular
PC ( 10038) 119+98.89
cc { 10066)
PT ( 10039) 122+36.00
Radius: 250.0000
Delta: 54%20'25.0910"
of Curvature (Arc): 22°55'05.9225"
Length: 237.1043
Tangent: 128.3180
Chord: 228.3173
Middle Ordinate: 27.5864

918069.
918095.

918095.
916858.
918102.

Right

918102.
918085.

918085.
919329.
918079.

Left

918079.
918077.

918077.
$18073.

918073

Right

6656
7247

7247
5759
5225

5225
8766

8766
8232
8376

8376
4722

4722
6485

.6485
917823.
917968.

6513
4163

601013.
.8304

601193

601193

601372.
601495.

601495.
601664.

601664.
601786.
601780.

601780.
602273.

602273

603069.
603067.
603271.

5050

.8304

6125
4821

4821
0073

0073
8769
8717

8717
2291

.2291
603069.

1345

1345
9335
7548

10000_h-100%.rpt



External:

Tangent Direction:
Radial Direction:

Chord Direction:
Radial Direction:

Tangent Direction:

Element: Linear
PT 10039)
POE ( 10040}
Tangent Direction:
Tangent Length:

hnunwonhw

S

31.0080
89%43'29.0605" E
0°16'30.9395" W
62°33'16.5149" E
54736'56.0306" W
35%23'03.9694" E
122+36.00
124+02.15
35%231'03.9694" E
166.1508

917968.4163
917832.9560

603271.7548
603367.9660

10000_h-100%.rpt



10000_v.ics

HHH#HSHHHH SRR B R EHHEE S
# BHOC 100% Profile Grade Line
# Created by DBL 9-28-01
4 Revised by DBL 6-12-02

RS H R S H R

se a 10011

v s 10+00.00 1048.62
16+03.16 1049.18
17+41.06 1050.05
55+92.20 1054.44
56+33.35 1056.404
78+419.20 1058.17
78+28.71 1060.51
122+83.92 1067.22
122+98.16 1074 .34
123+76.56 1074.42

v e 123+76.56 1074.42 10011_PGL :



Cogo Generated Coordinates

#
# Bethany Home Outfall Channel

# FCD Contract No. 98-46, PCN 620 03 32
# FILE: 83&91_h.ics

# design: cbb 11-12-01

#

#

#

d

run cntrlgc.ics - section line control before
run chan_60%.ics - channel centerline control before this file
el cord (8301-8399) # 83rd ave construction centerline
2 point(s) deleted
(9101-9199) # 91st ave construction centerline
2 point(s) deleted
del fig [8310] # 83rd ave construction centerline
0 alignment(s) deleted
[9110] # 91st ave construction centerline
0 alignment(s) deleted
a p !'newalign
Plotting height is 0.0000
Active point feature/preference is newalign
Active linear feature/preference is newalign
44
# 83rd ave construction centerline
#
# hold end of bridge approach slabs to the same sta’s as the monument line
B A4S
# set end points per 30% plan stations
1 di 101 8301 (al0l 124) (1000.00 -650.00) # sta 6+50 on ml

8301 917881.1783 602271.8741 1083.7600 newalign
101 8304 (al0l 124) (1000.00 -979.00) # sta 9+79 on ml
8304 918210.1705 602274.1450 1083.7600 newalign

# set channel centerline intersections with ml and cst cl
£ £ i 8305 8300 10000 101 10.00 0.00 # set cst ¢l 10’ east of ml

8305 918077.4241 602283.2290 0.0000 newalign
8306 8300 10000 101 0.00 0.00 # intersection on ml
8306 918077.4722 602273.2291 0.0000 newalign

# set end of the approach slabs for the bridge
1 di 8305 8302 (al0l 124) (75.00 +14.00) # assume bridge is centered on

channel
8302 917988.4263 602282.6147 0.0000 newalign
8305 8303 (al24 101) (75.00 +14.00)
8303 918166.4220 602283.8433 0.0000 newalign
s £ 8310 (8301 8302 8303 8304) 8303 935.3185
8310 ( 8301 8302 8303 8304 )
f 4 [8310] *83rd ave cst centerline
Figure ID Figure Description
8310 83rd ave c¢st centerline
se a 8300

Horizontal alignment 8300 activated
Beginning station is -16+41.5507
s a o [8310]

Baseline Centerline Baseline Centerline
Type Station Station Offset Elevation Skew Angle
POB 8301 6+50.0000 6+49.5351 0.0000 1083.7600 5~43708.1021"
PI 8302 7+57.3195 7+57.3195 10.0000 0.0000 95~19'24.3561"
PI 8303 9+35.3195 9+35.3195 10.0000 0.0000 90700°00.0000"
POE 8304 9+79.0000 9+80.1300 0.0000 1083.7600 -12729'57.5564"
(8305 8306)
Baseline Centerline Baseline Centerline
Type Station Station Offset Elevation Skew Angle
POB 8305 8+46.3195 0+00.0000 10.0000 0.0000 0~07'12.8065"
POE 8306 8+46.2985 0+10.0000 0.0000 0.0000 0716’30.9395"
se a 10000

Horizontal alignment 10000 activated
Beginning station is 10+00.0000



s a o (8305 8306)

Baseline Centerline Baseline Centerline

Type : Station Station Offset Elevation Skew Angle
POB 8305 112+12.9815 0+00.0000 -0.0000 0.0000 90716°30.9395"
POE 8306 112+02.9815 0+10.0000 0.0000 0.0000 -89743'29.0605"

se a 8310
Horizontal alignment 8310 activated
Beginning station is 6+49.5351
# store vertical
v s 6+49.54 1083.55
8+46.32 1084.28 100
v e 9+80.13 1083.86 8310

Tangent:
POB 6+49.5400 1083.5500
PVC 7+96.3200 1084.0945
Grade: 0.3710%
Length: 146.7800
Symmetric Parabolic Curve:
pVC 7+96.3200 1084.0945
PVI 8+46.3200 1084.2800
PVT 8+96.3200 1084.1231
VHIGH 8+50.4884 1084.1950
Length: 100.0000
Entrance Grade: 0.3710%
Exit Grade: -0.3139%
R=1{(g2-gl) / L: -0.6849
K=1/ (g2 -gl): 146.0173
Middle Ordinate: -0.0856
Tangent:
PVT 8+96.3200 1084.1231
POE 9+80.1300 1083.8600
Grade: -0.3139%
Length: 83.8100

# set centerline of access ramps is 6 + 4 south of approach slab.
# bridge is parallel with channel centerline.

#
# set points at the offset of the curved retaining wall = 54°-3 1/4" + 20’ -

10"

# =75.104166"

di i 8321 8302 (al24 101) 8302 (al0036 10038) -75.104166 10.00 # west end
8321 917978.7873 602207.4422 0.0000 newalign
8322 8302 (al24 101) 8302 (al0036 10038) 75.104166 10.00 # east end
8322 917978.0657 602357.6491 0.0000 newalign

s £ 8320 (8321 8322)

8320 ( 8321 8322 )
f d [8320) *83rd access ramp cl
Figure ID Figure Description

8320 83rd access ramp cl

FE4###E
# 91st ave construction centerline
#
# hold end of bridge approach slabs to the same sta‘s as the monument line
$HH#E#H
# set end points per 30% plan stations
1 di 102 9101 (al02 121) (1047.00 -1000.00) # sta 10+47 on ml

9101 918297.3100 596975.6657 0.0000 newalign

102 9104 (al02 121) (1325.00 -1000.00) # sta 13+25 on ml added 25’ for
utility work

9104 918575.3100 596975.5216 0.0000 newalign
# set channel centerline intersections with ml and cst cl
£ £ i 9105 9100 10000 102 -10.00 0.00 # set cst cl 10’ west of ml

9105 918425.7835 596965.5991 0.0000 newalign
9106 9100 10000 102 0.00 0.00 # intersection on ml
9106 918425.8013 596975.5991 O.OOOOVnewalign

# set end of the approach slabs for the bridge
1 di 9105 9103 (al02 121) (68.25 +14.00) # assume bridge is centered on



channel

9103 918508.0335 596965.5565 0.0000 newalign
9105 9102 (al2l 102) (68.25 +14.00)
9102 918343.5335 596965.6417 0.0000 newalign

# force end of approach slab station to match moument line station
s £ 9110 (9101 9102 9103 9104) 9102 1093.2287

9110 ( 9101 9102 9103 9104 )
f d [9110] *91st ave cst centerline
Figure ID Figure Description

9110 91st ave cst centerline
se a 9100
Horizontal alignment 9100 activated
Beginning station is -16+41.4041
s a o [9110]

Baseline Centerline Baseline Centerline

Type Station Station Offset Elevation Skew Angle
POB 9101 10+47.0000 10+45.9308 0.0000 0.0000 -12714'08.1867"
PI 9102 10+93.2287 10+93.2287 -10.0000 0.0000-102712'21.3254"
PI 9103 12+457.7287 12+57.7287 -10.0000 0.0000 -90700°00.0000"
POE 9104 13+25.0000 13+25.7392 0.0000 0.0000 8~25731.8711"

(9105 92106)

Baseline Centerline Baseline Centerline

Type Station Station Offset Elevation Skew Angle
POB 9105 11+75.4787 0+00.0000 -10.0000 0.0000 070421.3313"
POE 9106 11+75.4914 0+10.0000 0.0000 0.0000 89753'51.8074"

se a 10000
Horizontal alignment 10000 activated
Beginning station is 10+00.0000

s a o (9105 9106)

Baseline Centerline Baseline Centerline

Type Station Station Offset Elevation Skew Angle
POB 9105 55+34.6048 0+00.0000 0.0000 0.0000 89753'51.8074"
POE 9106 55+44.6048 0+10.0000 0.0000 0.0000 89753'51.8074"

se a 9110
Horizontal alignment 9110 activated
Beginning station is 10+45.9308

# store vertical

v s 10+45.93 1068.03

v e 13+25.74 1066.48 9110

Tangent:
POB 10+45.9300 1068.0300
POE 13+425.7400 1066.4800
Grade: -0.5539%
Length: 279.8100

# set centerline of access ramps is 17‘+ 6’ + 4’ north of approach slab.

# bridge is parallel with channel centerline.

#

# set points at the offset of the curved retaining wall = 54’'-3 1/4" + 20’ -
10“

# =75.104166"

di i 9121 9103 (al02 121) 9103 (al00l6 10018) ~75.104166 -27.00 # west end
9121 918534.8994 596890.4384 0.0000 newalign
9122 9103 (al02 121) 9103 (al0016 10018) 75.104166 -27.00 # east end
9122 918535.1676 597040.6466 0.0000 newalign

s £ 9120 (9121 9122)
9120 ( 9121 9122 )
f d [9120] *91st access ramp cl
Figure ID Figure Description

9120 91st access ramp cl
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DMJMEEHARRIS

2777 East Camelback Road, Suite 200

Phoenix, Arizona 85016-4302
Tel: (602) 337-2777
Fax: (602) 337-2624
MEMORANDUM
To: Date:
Jeff R. Minch, P.E. Monday, September 9, 2002
From: Dave B. Lutzkv. P.E Subject:  Bethany Home Outfall Channel
) Yo b //@ Hydraulic Analysis
v/

L Introduction

The following is a brief synopsis of the methods and procedures used to determine the hydraulic analysis if the
Bethany Home Outfall Channel (BHOC).

I Hydraulic Model

The hydraulic model was developed for the proposed channel using the U.S. Army Corps of Engineers
HEC-RAS Computer program (Version 3.0). The channel analysis was extended to the downstream point
of the system at the ADOT Channel/BHOC confluence. The ADOT Channel is an existing channel that
outfalls into the New River. The design and hydraulic analysis of the existing ADOT Channel was
preformed by BRW. Summary outputs for this model has been provided as an attachment to this memo.

The HEC-RAS cross-sections were created by cutting cross-sections from the channel DTM and
importing them into the HEC-RAS program. The HEC-RAS cross-section numbers correspond to the
stationing of the channel construction plans. Culvert and bridge crossings utilize the culvert/bridge
routine found in HEC-RAS software. The downstream boundary for the channel was set to the upstream
water surface elevation from the HEC-RAS model (ADOT Channel) provided by BRW. Flow changes
were made at stations that correspond to the concentration point locations (see Hydrologic Summary
Table in the Hydrology section of this report). . Freeboard throughout the channel varies anywhere from
one foot to eight feet.

Impacts due to superelevation are minimal. Typically, if the rise is less than one-half foot, the normally
determined channel freeboard should be adequate. No special treatment such as increased wall heights or
invert banking is required. Radii for the channel was set so that it was at a minimum three times greater
than the top width with the exception of the downstream outlet of the 87" Avenue culvert crossing. At
this location the radius is approximately the same as the top width. However, there is approximately 5
feet of freeboard at this location.

1. Manning’s Roughness Coefficient

Manning’s roughness coefficients used for the BHOC were estimated using the U.S.G.S. Water Resource
Division’s Estimated Manning’s Roughness Coefficients for Stream Channels and Flood Plains in
Maricopa County, Arizona. The BHOC hydraulic model was divided into segments where characteristics
were similar or representative of that segment. Sections were chosen within each segment so that
Manning’s roughness calculations would be slightly conservative. The Manning’s roughness coefficients
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were calculated based on Table 2 (see attached) the following characteristics were evaluated: Channel
Base Condition, Degree of Irregularity, Effects of Obstruction, Vegitation, Variations in Cross-section
and the Degree of Meandering. Manning’s ‘n’ values calculations for these segments are provided with
this memo.

Iv. Boundary Conditions

The downstream starting water surface-elevation for the BHOC HEC-RAS model was obtained from the
BRW HEC-RAS model (Agua Fria Freeway). The DMIM+HARRIS model station 14+04.5 is equal to
the BRW model station 139+50. The BRW model is based on the 100-year design frequency for the
ADOT channel and 10-year storm frequency for the New River. The project invert elevation at this
location is 1048.68 (DMJM+HARRIS) = 1048.21 BRW (HEC-RAS). Therefore, a AElev of +0.47' was
added to the BRW water-surface elevation for the starting water-surface elevation in the
DMIM+HARRIS model.
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 17+41 to Sta 20+00

Mannings n Computations

Base Condition ] 0.020

Degree of Irregularity
Smooth (0.0) 0.000
Minor (0.001 - 0.005)
Moderate (0.006 - 0.010)
Severe (0.011 - 0.020)

Effects of Obstruction
Negligible (0.0 - 0.004) 0.002
Minor (0.005 - 0.015)
Appreciable (0.020 - 0.030)
Severe (0.040 - 0.060)

Vegitation
Small (0.002 - 0.010) 0.005
Medium (0.010 - 0.025)
Large (0.025 - 0.050)
Very Large (0.050 - 0.100)
Variations in Channel Cross Section

Gradual (0.0)
Moderate Alternating (0.001 - 0.005) 0.002
Appreciable Alternating (0.010 - 0.015)

Degree of Meandering
Minor (1.0) X
Appreciable (1.15)
Severe (1.3)

Recommended n = 0.029

Note: Use n=0.030 minimum for grass-lined channel.

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 20+00 to Sta 32+00

Mannings n Computations

Base Condition | 0.020

Degree of Irregularity
Smooth (0.0) 0.000
Minor (0.001 - 0.005)
Moderate (0.006 - 0.010)
Severe (0.011 - 0.020)

Effects of Obstruction
Negligible (0.0 - 0.004) 0.004
Minor (0.005 - 0.015)
Appreciable (0.020 - 0.030)
Severe (0.040 - 0.060)

Vegitation
Small (0.002 - 0.010) 0.005
Medium (0.010 - 0.025)
Large (0.025 - 0.050)
Very Large (0.050 - 0.100)
Variations in Channel Cross Section

Gradual (0.0)
Moderate Alternating (0.001 - 0.005) 0.003
Appreciable Alternating (0.010 - 0.015)

Degree of Meandering
Minor (1.0) X
Appreciable (1.15)
Severe (1.3)

Recommended n = 0.032

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 32+00 to Sta 44+00

Mannings n Computations

Base Condition

0.020

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

0.001

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligible (0.0 - 0.004)

0.002

Minor (0.005 - 0.015)

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

0.005

Medium (0.010 - 0.025)

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.002

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.030

N:\6888\Design\Drn\Calcs\Roughness.xls

3/11/2002



BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 44+00 to Sta 54+00

Mannings n Computations

Base Condition

0.020

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligible (0.0 - 0.004)

0.003

Minor (0.005 - 0.015)

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

0.005

Medium (0.010 - 0.025)

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.005

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.033

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 56+40 to Sta 74+00

Mannings n Computations

Base Condition

|

0.020

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

0.001

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligible (0.0 - 0.004)

0.002

Minor (0.005 - 0.015)

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

0.005

Medium (0.010 - 0.025)

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.002

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.030

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 74+00 to Sta 76+76

Mannings n Computations

Base Condition | 0.020

Degree of irregularity
Smooth (0.0) 0.000
Minor (0.001 - 0.005) 0.002
Moderate (0.006 - 0.010)
Severe (0.011 - 0.020)

Effects of Obstruction
Negligible (0.0 - 0.004) 0.002
Minor (0.005 - 0.015)
Appreciable (0.020 - 0.030)
Severe (0.040 - 0.060)

Vegitation
Small (0.002 - 0.010) 0.004
Medium (0.010 - 0.025)
Large (0.025 - 0.050)
Very Large (0.050 - 0.100)
Variations in Channel Cross Section

Gradual (0.0)
Moderate Alternating (0.001 - 0.005) 0.002
Appreciable Alternating (0.010 - 0.015)

Degree of Meandering
Minor (1.0) X
Appreciable (1.15)
Severe (1.3)

Recommended n = 0.030

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 78+29 to Sta 80+00

Mannings n Computations

Base Condition

0.020

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligible (0.0 - 0.004)

0.002

Minor (0.005 - 0.015)

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

0.005

Medium (0.010 - 0.025)

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.002

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.029

Note: Use n=0.030 minimum for grass-lined channel.

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 80+00 to Sta 84+00

Mannings n Computations

Base Condition | 0.020

Degree of Irregularity
Smooth (0.0) 0.000
Minor (0.001 - 0.005)
Moderate (0.006 - 0.010)
Severe (0.011 - 0.020)

Effects of Obstruction
[Negligible (0.0 - 0.004) 0.002
Minor (0.005 - 0.015)
Appreciable (0.020 - 0.030)
Severe (0.040 - 0.060)

Vegitation
Small (0.002 - 0.010) 0.005
Medium (0.010 - 0.025)
Large (0.025 - 0.050)
Very Large (0.050 - 0.100)
Variations in Channel Cross Section

Gradual (0.0)
Moderate Alternating (0.001 - 0.005) 0.002
Appreciable Alternating (0.010 - 0.015)

Degree of Meandering
Minor (1.0) X
Appreciable (1.15)
Severe (1.3)

Recommended n = 0.029

Note: Use n=0.030 minimum for grass-lined channel.

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 84+00 to Sta 111+35

Mannings n Computations

Base Condition

0.020

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

0.002

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligibie (0.0 - 0.004)

Minor (0.005 - 0.015)

0.010

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

Medium (0.010 - 0.025)

0.010

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.003

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.045

N:\6888\Design\Drn\Calcs\Roughness.xis

3/11/2002



BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 112+81 to Sta 116+14

Mannings n Computations

Base Condition | 0.020

Degree of Irregularity
Smooth (0.0) 0.000
Minor (0.001 - 0.005) 0.002
Moderate (0.006 - 0.010)
Severe (0.011 - 0.020)

Effects of Obstruction
Negligible (0.0 - 0.004)
Minor (0.005 - 0.015) 0.010
Appreciable (0.020 - 0.030)
Severe (0.040 - 0.060)

Vegitation
Small (0.002 - 0.010)
Medium (0.010 - 0.025) 0.010
Large (0.025 - 0.050)
Very Large (0.050 - 0.100)
Variations in Channel Cross Section

Gradual (0.0)
Moderate Alternating (0.001 - 0.005) 0.003
Appreciable Alternating (0.010 - 0.015)

Degree of Meandering
Minor (1.0) X
Appreciable (1.15)
Severe (1.3) :

Recommended n = 0.045

N:\6888\Design\Drn\Calcs\Roughness.xls
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BHOC Project - Phase 2

Mannings Roughness Calculations

Sta 116+14 to Sta 117+55

Mannings n Computations

Base Condition |

0.040

Degree of Irregularity

Smooth (0.0)

0.000

Minor (0.001 - 0.005)

0.002

Moderate (0.006 - 0.010)

Severe (0.011 - 0.020)

Effects of Obstruction

Negligible (0.0 - 0.004)

Minor (0.005 - 0.015)

0.002

Appreciable (0.020 - 0.030)

Severe (0.040 - 0.060)

Vegitation

Small (0.002 - 0.010)

Medium (0.010 - 0.025)

0.010

Large (0.025 - 0.050)

Very Large (0.050 - 0.100)

Variations in Channel Cross Section

Gradual (0.0)

Moderate Alternating (0.001 - 0.005)

0.001

Appreciable Alternating (0.010 - 0.015)

Degree of Meandering

Minor (1.0)

Appreciable (1.15)

Severe (1.3)

Recommended n =

0.055

N:16888\Design\Drn\Calcs\Roughness.x|s

7/12/2002



A- common method of selecting the roughness coefficient, n, is to
first select a base value of n for the bed material (table 1). The base
values of n are for a straight uniform channel of a given bed material.
Cross-section irregularities, channel alignment, obstructions, vegetation, .
and other factors that increase roughness are accounted for by adding
increments of roughness to the base value of n. Ranges of adjustments for
the factors that may add to channel roughness are shown in table 2.

Many alluvial channels in Maricopa County have bed material that
moves during floodflow. In addition to the changing channel geometry of
these channels, the roughness coefficient may change durin% floodflow
because of the changing form of the channel bed in parts of the channel
cross section (Davidian, 1984). Bedforms, such as dunes, antidunes, and
plane bed have been observed during large floods. Within a few minutes,
dunes can appear, disappear, and reappear at different Tocations across a
large stream channel. The Manning roughness coefficient can double or
triple when the bedform changes from plane~to dunes. A method of defining
reliable values of Manning’s n for unstable alluvial channels is not avaiil-
able. A plane bedform is common during large floods, and for this report,
plane-bed conditions are assumed where the roughness coefficient is related
to the size of the channel material and not the form of the channel bed.
Plane-bed conditions were assumed for nearly all indirect measurements of.
peak discharge where the slope-area method was used. :

Table 1.--Base values of Manning’s n for stable channels

[Modified from Aldridge and Garrett, 1973, table 1]

Base n values

Size of bed materialb

Benson and
Dalrymple Chow
Channel material Millimeters Inches (1967)* (1959)2

Concrete......... ceses  mmmmmse emeeeoe- 0.012-0.018 0.011°
Rock cut......... seses  mm=es=e=  eccmcmee | cmc-cocoo-- .025
Firm soil...oooveviies mmeccee comecnn- .025- .032 .020.
Coarse sand...... ceens 1-2 e .026- .035 -----
Fine gravel........... = ==-==s=  ceccccoo cocececoo--- .024
Gravel....cooeennnnnnn 2-64 0.08-2.5 .028- .035  -----
Coarse gravel......... = ======c ccecceccc  cccceeo---. .028
Cobble........... Ceees 64-256 2.5-10.0 .030- .050 -----
Boulder......covueun.. >256 >10.0 .040- .070 -----

1Straight uniform channel.
2Smoothest channel attainable in indicated material.




J

Table 2.--Adjustment factors for the determination of overall
Manning’s n values

[Modified from Chow, 1959]

Mamning’s n
Channel conditions adjustment! Exanple

Degree of irregularity:
Smooth 0.000 Smoothest channel attainable in given bed material.
Minor .001- 005 Channels with slightly eroded or scoured side slopes.
Moderate .006- .010 Channels with moderately sloughed or eroded side slopes.

Severe 011- .020 Channels with badly sloughed banks; unshaped, jagged, and
: irregular surfaces of channels in rock.

Effects of obstruction?:

Negligible .000- .004 A few scattered obstructions, which include debris deposits,
o stumps, exposed roots, logs, piers, or isolated boulders, :

that occupy less than 5 percent of the cross-sectional area.’

Minor .005- 015 Obstructions occupy 5 to 15 percent of the cross-sectional
' ares and the spacing between obstructions is such that the
sphere of influence around one obstruction does not extend
to the sphere of influence around another obstruction.
Smaller adjustments are used for curved smooth-surfaced
objects than are used for sharp-edged angular objects.

Appreciable .020- .030 Obstructions occupy from 15 to 50 percent of the cross-
sectional ares or the space between obstructions is small
enough to cause the effects of several ocbstructions to be
additive, thereby blocking an equivalent part of a cross
section.

Severe .040- .060 Obstructions occupy more than 50 percent of the cross-
v sectional area or the space between obstructions is small
. enough to cause turbulence across most of the cross section.

Vegetation:

Small .002- .010 Dense growths of flexible turf grass, such as Bermuda, or
weeds where the average depth of flow is at least two times
the height of the vegetation; supple tree seedlings such as
willow, cottonwood, arrow weed, or saltcedar where the
average depth of flow is at least three times the height of
the vegetation.

Medium .010- .025 Grass or weeds where the average depth of flow is from one
to two times the height of the vegetation; moderately dense
' stemmy grass, weeds, or tree seedlings where the average
depth of flow is from two to three times the height of the
vegetation; moderately dense brugsh, similar to 1- to 2-year-
old saltcedar in the dormant season, along the banks and no
significant vegetation along the channel bottoms where the
hydraulic radius exceeds 2 feet.

Large .025- .050 Turf grass or' weeds where the average depth to flow is about
equal to the height of vegetation; small trees intergrown
with some weeds and brush where the hydraulic radius exceeds
2 feet,

See footnotes at end of table.



Table -2.--Adjustment factors for the determination of overall
Manning's n values--Continued

Manning’s n
Channel conditions adjustment! Exanple
Vegetationm—Continued:

Very large .050- ,100 Turf grass or weeds where the average depth of flow is less
than half the height of vegetation; small bushy trees
intergrown with weeds along side slopes of dense cattails
growing along channel bottom; trees intergrown with weeds
and brush, :

variations in channel :

cross section:

Gradual .000 Size and shape of cross sections change gradually.

Alternating .001- .005 Large and small cross sections alternate occasionatly, or
the mein flow occasionally shifts from side to side owing to

. changes in cross-sectional shape. )

Alternating .010- 015 Large and ﬁlll cross sections alternate frequently, or the
main flow frequently shifts from side to side owing to
changes in cross-sectional shape. ] :

Degree of meaderingS:

Minor 1.00 Ratio of the meander length to the straight length of the
channel reach is 1.0 to 1.2.

Appreciable 1.15 Ratio of the meader tength to the straight length of channel
is 1.2 to 1.5.

Severe 1.30 Ratio of the meander length to the straight length of

channel is greater than 1.5.

Iadjustments for degree of irregularity, variations in cross section, effect of obstructions, and
vegetation are added to the base n value (table 1) before multiplying by the adjustment for meander.

Zconditions considered in other steps must not be reevaluated or duplicated in this section.

3adjustment values apply to flow confined in the channel and do not apply where downvalley flow crosses

meanders.

The adjustment is a multiplier.

For floodflows in sand channels with moveable beds, roughness
mainly is a function of the size of the bed material as shown in the
following table (Benson and Dalrymple, 1967, p. 22).

Median

rain size,
in millimeters

Manning’s n

Median grain size,

in millimeters Manning’s n

NN

0.012

.017
.020
.022

0.6 .023
.8 .025
1.0 .026
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HEC-RAS Plan: 100% River: BH/GC FCP Reach: 100% Design _Profile: PF 1
Reach - River Sta Q Total MannWidChnl | MinChEl | W.S. Elev | LF R.F £.G.Slope | Vel Chn! Flow Area | Top Width | Froude #Chl
{cfs) [43)] m m (L L ) (sq m !
100% Design 1405 4579.00 0.018 1048.68 1058.69 4.81 207 0.000567 1 7.31 626.64 101.26 0.52:
100% Design 1518 3340.00 0.016 1048.87 1057.12 3.65 273 0.000340; 5.74 581.43 91.02 0.40
100% Design 1588 Bridge
100% Design 1603 3340.00 0.018 1048.92 1057.85 3.96 258 0.000246 5.14 650.13 84.33 0.34
100% Design 1741 3340.00 0.018 1049.23 1058.12 0.84 1.89 0.000140 3.45 967.22 171.82 0.26
100% Design {1300 3340.00 0.030 1049.28 1058.13 0.97 2.04 0.000828 353 £46.64 185.42 0.28
100% Design . 12000 3340.00 0.030 1049.50 1058.25 0.90 1.18 0.000487 341 979.49 175.81 0.25
100% Design {2200 3340.00 0.032 1049.74 1058.368 0.70 1.12 0.000584 3.43 872.35 179.82 0.26
100% Design 12400 3340.00 0.032 1049.97 1058.47 127 213 0.000643 3.82 923.80 170.18; 0.27
100% Design 12600 3340.00 0.032 1050.19 1058.60 0.59 1.42 0.000658 3.57 £35.62 178.28 0.27
100% Design - - {2800 3340.00 0.032 1050.42 1058.73 0.68 1.53 0.000894 3.83 81924 177.67 0.28
100% Design . [3000 3340.00 0.032 1050.84 1058.88 0.82 1.38 0.000742 373 895.34 17475 0.29
100% Design - (3200 3340.00 0.032 1050.88 1058.99 1.52 1.39 0.000761 379 880.24 170.82 0.29
100% Design (3400 3340.00 0.030 1051.10 1059.14 145 147 0.000653 372 897.91 176.04 0.29
100% Design - {3600 3340.00 0.030 1051.33 1059.27 1.16 1.57 0.000802 3.94 847.28 178.17 0.32
100% Design {3800 3340.00 0.030 1051.56 1059.42 1.5 1.57 0.000768 4.00 835.34 168.35 0.31
100% Design - 14000 3340.00 0.030 1051.79 1059.57 1.43 1.72 0.000869 4.1 811.76 169.57 0.33
100% Design -~ |4200 3340.00 0.030 1052.02 1058.75 1.36 1.83 0.000801 4.01 832.48 170.03 0.32
100% Design 4400 3340.00 0.030 1052.20 1059.91 189 224 0.000870 4.19 79743 162.12 0.33
100% Design - |4600 3340.00 0.033 1052.47 1060.08 2.58 262 0.001091 4.29 778.27 157.35 0.34
100% Design - |4800 3340.00 0.033 1052.70 1060.30 3.20 3.10 0.001218 4.50 742.88 151.40 0.38
100% Design .. {5000 3340.00 0.033 1052.85 1060.54 3.26 3.38 0.001182 444 752.81| 152.89 035
100% Design {5200 3340.00 0.033 1053.16 1060.77 287 373 0.001453 483 600.87 144.15 0.39
100% Design - - 15330 3340.00 0.033 1053.30 1060.99 291 3.81 0.001157 4.56 732.88 140.70 0.35
100% Design: - 15400 3340.00 0.033 1053.46 1061.04 3.57 4.27 0.001346 4.97 672.51 128.55 0.38
100% Design - 5450 3340.00 0.030 1053.57 1060.97 4.11 4.40 0.001783 6.19 540.01 103.74 0.48
100% Design 5482 3097.00 0.016 1053.57 1061.16 4.29 4.38 0.000358 5.34 580.17] 106.58 0.40
100% Design 5591 Bridge
100% Design -~ [§592 3097.00 0.016 1053.97 1081.58 8.13 6.01 0.000329 5.20 596.11 106.74 0.38
100% Design -~ (5633 3097.00 0.016 1055.49 1061.32 5.33 4.08 0.001009 7.31 423.54 106.87 0.85
100% Design (5730 3097.00 0.030 1055.77 1061.83 5.62 4.84 0.003080 6.68 463.58 120.83 0.60
100% Design - {5800 3097.00 0.030 1055.83 1061.98 4.58 4.57 0.002260 5.87 527.62 132.26 0.52
100% Design - 16000 3087.00 0.030 1055.89 1062.45 3.24 4.25 0.001918 5.62 550.91 130.64 0.48
100% Design 18200 3097.00 0.030 1056.15 1062.90 8.10 3.88 0.001477 4.99 621.03 144.94 0.42
100% Design 16400 3097.00 0.030 1056.31 1063.18 5.78 4.02 0.001474 5.12 604.45 134.83 0.43
100% Design _ |6600 3097.00 0.030 1056.44 1063.43 8.17 6.54 0.001668 5.69 544.22 113.39 0.48
100% Design - (6300 2844.00 0.030 1056.63 1063.84 6.48 6.29 0.001207 4.97 571.68 114.24 0.39
100% Design _: 7000 2844.00 0.030 1058.79 1064.09 6.51 8.20 0.001172 4.84 576.22 113.87 0.39
100% Design : : (7200 2844.00 0.030 10568.90 1064.33 8.37 6.12 0.001112 4.84 587.80 114.95 0.38
100% Design - {7400 - 2844.00 0.030 1057.11 1064.57 6.48 6.04 0.001074 478 595.30 115.63 0.37
100% Design {7600 2844.00 0.030 1057.27 1064.76 8.36 8.00 0.001164 5.09 558.99 104.33 0.39
100% Design {7680 2844.00 0.030 1057.29 1064.79 648 8.03 0.001270 5.43 524.07 84.21 0.41
100% Design: : {7678.4 2844.00 0.030 1058.11 1064.68 5.05 5.05 0.001918 8.72 423 41 64.62 0.48
100% Design - - |7815 Culvert
100% Design.  |7818.7 2844.00 0.016 1058.05 1068.00 3.74 44 0.000301 5.54 513.36 64.81 0.35
100% Design . -|7828.7 2844.00 0.018 1059.89 1065.76 373 3.79 0.001113 7.26 381.99 107.88 0.67
100% Design : (7872 2844.00 0.030 1059.96 1065.868 N 3 0.003833 7.20 394.92 108.02 0.68
100% Design . (8000 2844.00 0.030 1060.18 10668.51 2.85 .75 0.002842 8.21 458.18 125.568 0.57
100% Design - (8200 2844.00 0.030 1060.48 1067.18 258 3.22 0.001787 5.17 550.34 140.63 0.48
100% Design -~ (3400 2844.00 0.030 1060.76 1067.47 2.82 3.40 0.002681 8.15 462.31 12273 0.58
100% Design '~ |8600 2844.00 0.045 1061.06 1068.23 287 4.61 0.003992 5.59 508.59 114.15 0.47
100% Design - - {8800 2844.00 0.045 1061.368 1068.01 274 4.24 0.003145 5.18 548.67 115.25 0.42
100% Design - 19000 2844.00 0.045 1081.68 1069.67 2.668 224 0.001833 3.98 713.69 148,12 0.32
100% Design {9200 2844.00 0.045 1062.00 1070.04 2.38 3.23 0.002070 4.24 670.12 139.82 0.34
100% Design - [8400 2844.00 0.045 1062.27 1070.44 238 341 0.002089 4.29 6862.51 134.97 0.34
100% Design -~ |9600 2844.00 0.045 1062.57 1070.87 3.09 5.98 0.001754 3.96 717.71 148.25 0.32
100% Design - (6800 2844.00 0.045 1082.87 1071.21 3.69 8.23 0.001808 4.05 702.09 141.08 032
100% Design 10000 2844.00 0.045 1063.17 1071.57 4.29 8.41 0.001743 4.01 709.99 141.49 0.32
100% Design 10200 2844.00 0.045 1063.47 1071.92 4717 8.69 0.001745 4.02 706.80 138.99 0.32
100% Design 10400 2844.00 0.045 1083.77 1072.27 5.19 7.03 0.001762 4.08 700.39 137.43 0.32
100% Design - --[10600 2844.00 0.045 1084.07 1072.62 5.68 7.25 0.001771 4.1 691.17 133.64 0.32
100% Design 10800 2844.00 0.045 1064.38 1072.97 8.23 7.48 0.001866 4.17 682.60 134.49 0.33
100% Design ~ |11000 2844.00 0.045 1084.68 1073.32 5.16 7.73 0.001968 443 841.54 119.32 0.34
100% Design 11075 2844.00 0.045 1064.79 1073.50 6.90 7.89 0.001676 4.13 688.75 127.14 0.31
100% Design 11144 2844.00 0.045 1064.89 1073.55 7.96 9.43 0.002438 5.04 564.83 101.45 0.38
100% Design - (11180 2844.00 0.018 1084.62 1073.56 8.02 9.78 0.000313 5.08 560.14 100.84 038
100% Design - (11285 Bridge
100% Design .- (11286 2844.00 0.018 1085.08 1073.74 8.42 10.15 0.000287 4.83 576.87 101.73 0.38
100% Design - {11281 2844.00 0.018 1085.10 1073.75 8.38 10.15 0.000288 4.92 578.37 102.28 0.38
100% Design 111348 2844.00 0.045 1065.19 1073.88 8.15 9.97 0.001845 4.31 659.78 122.25 033
100% Design - 111542 2844.00 0.045 1085.49 1074.23 8.68 11.18 0.002078 4.69 606.48 107.75 0.35
100% Design .- j11614 2844.00 0.045 1085.60 1074.36 8.84 9.88 0.002222 4.89 582.10 101.74 0.38
100% Design - 111715 2844.00 0.055 1065.75 1074.64 8.79 11.20 0.003118 478 594.60 102.51 0.35
100% Design - 111755 2844.00 0.055 1066.40 1073.40 10.08 10.02 0.027108 12.77 222.78 31.81 0.85
100% Design 11991 Cuivert
100% Design 111892 2844.00 0.016 1068.78 1077.37 6.41 6.41 0.000702 8.44 336.82 31.85 0.48
100% Design 12200 1533.00 0.016 1067.10 1078.38 573 5.74 0.000168 4.25 360.54 32.03 0.22
100% Design 12284 1533.00 0.018 1087.22 1078.36 5.74 5.88 0.000175 4.31 355.37 31.98 0.23
100% Design 12208 1533.00 0.018 1074.34 1078.21 7.13 7.14 0.003411 12.53 122,34 25.11 1.00
100% Design 18280 Culvert
100% Design 18261 1533.00 0.018 1080.27 1088.42 3.84 .54 0.000771 7.49 204.78 25.12 0.48
100% Design - [18381 1533.00 0.016 1080.37 1088.50 .87 3.87 0.000781 7.52 203.85 25.12 0.47
100% Design 18377 1141.00 0.018 1080.38 1088.34 1.02 1.02 0.001293 8.54 133.83 18.80 0.53




EC.RAS Plan: 100% Riuer: BH/QC. ECP  Reach: 100% Decinn__Profile: PE 1 (Contintied)
Reach River Sta Q Total Mann Wid Chnl Min Ch El W.S. Elev LF R.F E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi
(cfs) m m M m o s) s (W) :
100% Design 18859 Cutvert ! ;
100% Design 18360 1141.00 0.016 1080.86 1090.72 2.14 2.181 0.000734 6.89 165.49 18.79 0.39!
100% Design = 118918 959.00 0.018 1080.90 1091.02 1.68 1.90 0.000486 5.85 169.74 16.80 0.31;
100% Design 18920 958.00 0.016 1082.08 1000.92 3.18 3.15 0.000688 845 148.81 16.79 0.38
100% Design 19000 958.00 0.018 1082.12 1080.98 3.12 3.15 0.000889 6.48 148.52 16.79 0.38
100% Design 18200 959.00 0.018 1082.28 1091.11 3.09 3.18 0.000695 6.48 148.05 16.79 0.38
100% Design 19400 $59.00 0.018 1082.40 1091.25 3.19 3.20 0.000696 6.48 148.04 16.79 038,
100% Design 19600 859.00 0.018 1082.60 1091.38 3.1 3.22 0.000705 8.51 147.29 18.79 0.39
100% Design 19300 959.00 0.018 1082.76 1091.52 3.24 3.28 0.000710 6.53 148.86 16.80 0.39!
100% Design | 20000 959.00 0.016 1082.90 1091.67 3.33 3.28 0.000687 6.48 148.50 17.08 0.39:
100% Design 20051 959.00 0.018 1082.85 1092.32 3.14 3.70 0.000043 1.89 507.42 90.56 0.14
100% Design 20200 959.00 0.030 1083.04 1092.36 0.94 1.44 0.000067 1.33 718.88 118.57 0.10
100% Design 20400 830.00 0.030 1083.18 1092.39 1.01 1.4 0.000059 1.24 673.68 136.69 0.09!
100% Design | 20600 830.00 0.030 1083.30 1092.40 0.73 211 0.000060 1.22 679.38 117.52 0.09|
100% Design 20800 830.00 0.030 1083.45 1092.42 0.94 0.98 0.000058 1.21 686.11 117.52 0.09
100% Design . -.]21000 830.00 0.030 1083.59 1092.43 1.17 0.70 0.000060 125 665.75 111.70 0.09,
100% Design 21200 830.00 0.030 1083.73 1092.45 0.34 0.39 0.000085 1.29 643.83 108.93 0.09!
100% Design 21400 700.00 0.030 1083.90 1092.47 0.74 0.85 0.000008 0.48 1472.67 223.50 0.03!
100% Design 21800 700.00 0.030 1084.02 1092.48 0.91 0.92 0.000011 0.59 1190.34 176.78 0.04
100% Design 21800 700.00 0.030 1084.18 1092.48 0.85 1.04 0.000053 1.14 816.28 107.65 0.08
100% Design 122000 700.00 0.030 1084.34 1092.48 1.41 1.60 0.000072 1.28 542.98 99.24 0.10
100% Design 22200 700.00 0.030 1084.50 1082.50 1.30 1.76 0.0000683 1.22 574.40 103.78 0.09
100% Design 22400 700.00 0.030 1084.66 1092.51 0.49 0.76 0.000061 1.19 588.05 108.09 0.09
100% Design 226800 700.00 0.030 1084.80 1092.52 0.38 0.34 0.000060 1.18 593.68 107.81 0.09
100% Design * 22800 700.00 0.030 1085.00 1092.54 0.97 1.36 0.000018 067 1048.62 170.32 0.05
100% Design 23000 700.00 0.030 1085.17 1092.55 0.98 1.30 0.000008 0.43 1618.74 250.43 0.03
100% Design 23200 700.00 0.030 1085.30 1092.55 0.94 0.88 0.000053 1.08 659.84 128.73 0.08
100% Design 23400 700.00 0.030 1085.50 1092.55 0.54 0.56 0.000078 1.29 541.87 105.08 0.10
100% Design 23600 700.00 0.030 1085.68 1092.56 0.99 1.25 0.000088 1.35 517.81 102.71 0.11
100% Design 23800 700.00 0.030 1085.85 1092.57 1.03 1.11 0.000098 141 497.98 101.23 0.11
100% Design 24000 700.00 0.030 1068.00 1092.59 1.15 1.21 0.000088 1.40 501.61 102.54 0.11
100% Design - 124200 700.00 0.030 1088.20 1092.60 1.41 1.68 0.000113 1.48 474.48 99.61 0.12
100% Design 24400 700.00 0.030 1088.35 1082.62 1.49 1.90 0.000122 1.51 463.00 98.94 0.12
100% Design 24600 700.00 0.030 1088.51 1092.64 1.88 2.00 0.000137 1.58 44254 96.77 0.13
100% Design 24800 700.00 0.030 1086.68 1092.66 1.72 1.58 0.000147 1.62 433.34 06.53 0.13
100% Design 24800 345.00 0.030 1088.74 1082.70 3.10 3.30 0.000041 0.84 408.58 92.31 0.07
100% Design 24960 345.00 0.013 1088.88 1091.92 4.07 4.27 0.001903 8.53 40.45 8.04 0.67
100% Design 27479 Cutvert
100% Design 27480 345.00 0.013 1089.90 1095.68 1.14 1.28 0.000873 6.30 54.78 8.21 0.43
100% Design 27610 345.00 0.030 1088.00 1096.34 0.23 -0.02 0.000002 0.23 1491.14 214.59 0.02
100% Design 27810 345.00 0.030 1086.00 1096.34 0.05 0.68 0.000000 0.12 2834.20 366.28 0.01
100% Design 28010 345.00 0.030 1086.00 1096.34 0.11 0.08 0.000001 0.18 1898.20 254.94 0.0t
100% Design 28210 345.00 0.030 1086.38 1096.34 0.33 0.13 0.000001 0.19 1851.12 254.19 0.01
100% Design 28410 345.00 0.030 1087.00 1096.34 0.08 0.83 0.000001 0.20 1750.66 256.52 0.01
100% Design 28590 345.00 0.030 1087.00 1096.34 0.62 0.68 0.000002 0.22 1585.54 231.88 0.01
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DMJMa=HARRIS

MEMORANDUM
To: Jeff Minch Date: Monday, March 11, 2002
From: Kaan Tuncok Subjectt  BHOC Etrosion Control Measures

The erosion control measures evaluated for use along the proposed channel system include;
(1) Enkamat Turf Reinforcement Matting (TRM),

(2) Conlock I Articulated Concrete Blocks (ACB), and

(3) Riprap Basin

The proposed conditions hydraulic model was used to evaluate the type and application limit of the specific erosion
control measure. The results are summarized in the following table.

Table 1 — Summary of Erosion Control Measures

Structure Application Limits Type of Erosion
Control Measure
Downstream Limit | Upstream Limit
83" Avenue Bridge \ Enkamat'
Upstream Face | 112+80.82 112+99.00
Downstream Face | 111+11.50 111+34.83
91°' Avenue Bridge Enkamat’
Upstream Face | 56+38.50 58+00.00
Downstream Face | 54+00.00 54+50.00
6-10’x5° RCBC Enkamat'
Upstream Face | 78+24.50 80+20.00
Downstream Face | 73+88.00 76+85.00
3-10’x8’ RCBC Riprap Basin
Downstream Face | 116+55.00 117+55.00
Spillways Conlock I*

1. Enkamat 7020 by Colbond Geosynthetics or equivalent.
2. Conlock I 800-07 by Hydropave LP or equivalent along the spillway face and toe.

(1) Enkamat TRM
The type of Enkamat and its application limits were identified using the following guidelines:

a) Type
As shown in the hand computations the hydraulic forces (i.e., maximum channel velocity and boundary shear stress) were
evaluated to achieve a stable channel design. The type of Enkamat TRM chosen for application was based on the

permissible velocity and maximum shear stress.

b) Application Limits
Since the proposed Enkamat TRM will tie into the proposed soil cover (Bermuda grass), Enkamat TRM was extended far
enough upstream and downstream to maintain the permissible velocity of Bermuda grass.

As documented in the Flood Control District Maricopa County (FCDMC) Hydraulics Manual (Volume I, 1996), the
permissible velocity of bermuda grass is a function of the following two factors:

i) Slope range: As shown on plans, the channel bottom slope along the proposed BHOC system is less than 5 percent.
ii) Erosion characteristics of the soil: As documented in DMIM+HARRIS’ Geotechnical Investigation Report (2001), the
soils encountered in the vicinity of the proposed 83" Avenue and 91" Avenue bridges and the 6-10°x5’ RCBC (upper 15
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to 20 feet) typically consist of finer grained medium plasticity clays. These soils should posses sufficient cohesion to be
classified as “erosion resistant” for the hydraulic parameters observed in the vicinity of these proposed structures.

Based on the slope range and the erosion characteristics, the permissible velocity of bermuda grass is 6 ft/s. Therefore,
Enkamat is extended upstream and downstream of the proposed structures where the maximum channel velocity is 6.0
ft/s. The upstream and downstream application limits are summarized in Table 1.

(2) Riprap Basin

As shown in the hand computations, the hydraulic conditions at the outlet of the 3-10°x8’ RCBC may warrant the use of a
riprap basin. The length of riprap basin and the required riprap size (Ds, rock size) were computed using the guidelines
presented in the Federal Highway Administration Hydraulic Engineering Circular No. 14 (HEC 14), Hydraulic Design of
Energy Dissipators for Culverts and Channels.

The recommended Ds, riprap size along the riprap basin is 18 inches.

(3) Conlock I ACB
The type of Conlock ACB chosen for application was based on the factor of safety against sliding and overturning. The
design was based on a minimum factor of safety of 1.5.

N:\6888\Design\drn\ hydraulics\erosion-control\Memorandum.doc Page 2 of 2
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Appliation of Enkanat

erb. K, * 'Io
Whes
Ky assocaled  local boundany shear sivess adpstmert facks,
At the proposed \on‘dge,/ whert habuws  whee Eakomat might be
opphed/ The awrmge bowday sher shess  em  be wnru}ed as:
@ K® Se@ T, (T, )
Locotron J 2)
PR Gy ¢4 (tt/4t) (Ubltt (u,){w
]tuce o} 915* Av Bridge Q,83/4.‘30/ 0.00056 0.7 0,24
uls face of I A Bridge 6,95 S5.01 0.00048 — 0lS— 02
{4)5 he o 6-10'xS cert 643 5.40 0,00057— 013 0,23
uls  face o} 6- \0 X5 clvert 1.9 6,35 0.0003 0,12 015
{d}s fa o 8’3 Av Brdge 126 4,66 0.00066 019" 530
we  fa o) 83" Av Brd®  1.417 4,871 0.00054 046~ 0,25
dls fae o 3-10'x 8 aled 62977451 o.01109< 3127 435
Als Jae o} 3710 X 8 ahert 1040 6.3 0.00010 0,28 0,46
To wnpmle the bumdoj shear shros, the Sm‘de)lm& m ,\‘Slb‘ng QJPY?JP

Ww the Protechan o} Approach Embankmerts ad Spuf Dikes thd L:‘mﬂvhg
+he De{,ﬂ] 0)‘. Scour af Bndge Pred ond ﬂbuhnm'i’s,” \)3
CSLAJ989) 4o ADIT ) wet used. (Popart Now FHWA-4283-260)

Simons, Ly 4 Azsoc,

@ See the  hydravlic summanj table
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The f@\\owwlg Ywo  corechn —f—am\vs wee used v qJJ\JS‘)’ 'T.OI
() A+ +h  bridge sechon  (Chamel bed adjus tmen t -l:ad‘nl‘)

P W W e N W N

The f-o\\owms e,quah‘an Fmvr‘des the bomdcvy shear shess adJ\Js)menT
Wtador for a bridge sechon:

h
Kbc: F4 *(A'f’Zj_f__,)/
VZ.
q
Where
Fo = amporat o} the adjustment tfackr (see Chart 1 i FHwA-A259-260,
, -
A - \/ﬁlom}) head caeH-men'f (A:H vt commende d ~f~or symme-he chamels,
‘"d: total water -surface drop ﬂm)vsh the bridge ;]H:

\Iq = mtwm thocﬂy o¥ a’)fmach .flou/ ,ft/s.

§ = gavitabual acceleabtr , 322 pe/s”
The  comechon facly od the  assocated Tmax fa He 915 od 83@ Av.
bridges  cn he (M)fV’r(J a5 Jalows :
- )U) (2) _ ) "C(3)
Locathon (% maX hy L "y A Va be b
TN NN~ A N~— A~ ~r— I~~~ —~ e
(
3% Av brdge  0.24 ozt o 098 14 .08 Yoy 0.31
0.17 0.0 o6 0.98 Gl
(5

() maxinum bownday  shear sthess ( see page 2)

(2) width o} the brdge

(3) local lbwundany shear shess wsed at bridge locations.
(4) Metrage 011 Sechomy 5592 - S5%60

(S)  Avermne 4 Ce ¢t & ”2()6"“ 5472,
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(1) Bend adjustment cter

A chamel bead causes an mofase i local  bowday shear shess.

The adusiment f-adof >  calulajed as To"ows.'
0.3

Kr=3.1e*(R<> Yoo K< g

T

3
- Re 7
Kr = .0 -for ?c 7 10

Wheg,
R = codrive ndius o][ the bend,ft

d

T - +\0w hfwfdﬂl at ufbfﬂ,cm 2nd b‘, the baad, f-'}:

A hed  adjustment -fadv 13 mqu[wd at the outet o_,_ 6- 1o x5' RCcBC.

Using the g, .}-ﬂ,e bead and  The hjdmu)iz Pmrefhés ot sechun 7686
(25~ -
Kc: +8-5‘f‘l: T= 64.‘3{‘)2 =25 R - 2.9
T (.9
-0:5
Thetjoe, K = 3.6 (297 = a6
Z.3

The local bowday sheor shess at the 6-10' x5 eCBC outet i

. I
T, = K. *(T")m; 186 % 0,23 = 0,43 b/,
2.3 (0.09] = 0.93
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To evaluate the opph‘Labﬂﬂ’H \.} the Enkamat TU!’{ KtMTMemtn'f MatT | +he followmﬁ
“wo Per—fwmonce. meer‘hes, ()Qfm{"é.sna,e shear shess od V&fm)ssﬂo)e Vt,ou—‘)y,v/@fﬁ CMr)z/ffd

Cq> Permizsible  Shear Shess
P W R R i i

The dechnital datn asseciated with a Variehy o Enkanat pnduchs (ey 1000~ | 7200~
od 1900 - seres) ar vai‘ded in the f\)nowmg POSC.

As  shown i thiz fable  the wnimom ad maximun  permizsble shea shtsses (’IF) are

Go /R od 8.0 W/, espectiely.

As rtoommended o the SLA (1389) ye,‘;or’c 14 {.achr of sofew‘y 15 a”;){eJ to ’TP
4o crmruk: Hhe  design  sher shrsses (Td) thot will be ysed in the design -,(

evsn  Cortvol  me asuies,
g -

The reommended ?afe’rg chh)rs Tw the bridges and alverts are A60 end 1.25 ms]acch\f?j.

Thefe_f«c , the design shewr  shesses that  will e used Jor +he af)r)rcd-rm o

+he  Enkanat Pmdud‘s an  summarized a5 follows:

e (1) / (o o} Sofey)
)

St chre T p Factr ul Sqfe'}l., T,J
Bridge 6 Wi’ 6o 375 Wi
Culvert 6 W/} 125 480 bl 3t

Q) The wmmmum  available sheor shess as SVt)Pof‘l’fa by the Enkanat TEM
(50 -nr vrﬂeh’red values ore used).

— To  amplet the Waluaton 4 Hhe  sheor shess , the local boundony sheer shess
(T,) wll e compard fo the design sher shess ()
o T} T, < Ty, e opltehn o} Enkamat i3 apopmade art to
the shear shrss citena,
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n ™ Applization Enkem +(\)
ica Q a
Locohion b L P }
P Vo PN AN
¥ (
9\5 Av Brrcige 0.31 3,195 Adﬁqua‘)‘e ( use Enkanat ‘1028))
6-10 x5 alert 0,43 4.0 A&quak CUse Enkmmat 10253))
G
537 Av Bridge 0.34 313 Adeqmﬁ’. (Use Enkanat 10205
-10'x §' aler 4,35 4.%0 Ao\e:}ucz‘rea)

() \A'pfhtabﬂﬁy o} the Eakanat Wit chear shess,

(2) Appheation of Enkanat 2 not adequate wit pemizsble Lelocty. (see the  summay at

(3) The upstrean ad downsirean 1imI3 ot documerted in p 21-24

() Permizsible

Velocrly

fhe end of thiz page)

o Smdar b the pefmﬁsﬂale shear shess, refmﬁsﬂ)le vtlocﬂy values ar documented M

the 1echnizal data Summay Jable,

5 T waluate Hhe of)phzﬁw) a% Eakanat Vo values oe co«n‘)atd +o the maximum

velou?%esv at the
(Vinay )

channel

the bnﬂge.

ovHet o} the alvest wnd the uls ood dls faz,es of

I.¥ qux < \/f , the arphza%‘m o_l. Eakomat 13 amm)rn?rk wt *h)
The yt)ou'ﬁj wleda.

Locothon
AN Pl
AV g 1 dls fac 63
91°% Av bridye uls fece 6.0
6- 10 x 8 culvert ouHet 63
53 Av badge, dls dace 66
83”’ Av brdge, uls }ace 6.2
3-10' x 8 ahet ated 14,2

) 59- haur !;fﬂ(?"”ﬂ'%’fd VG‘\JCS :

(44s) ,Y,E )qtls) Application of Fnkomat
14,0 Adequate
14.0 /h:le:}ua‘}?.
14,0 Ardequate
14.0 Ardequate
14,0 Adequate
14.0 NOT Adequate



Enkamat® 7020 COLBOND

NG GEOSYNTHETICS

Description

Enkamat 7020 is a three-dimensional turf reinforcement mat (TRM) made of heavy nylon monofilaments
fused at their intersections. Ninety-five percent of the geomatrix is open and available for soil and root
interaction with filaments.

Recommended Applications

¢ Slopss ¢ Turf Reinforcement * Landfill Closures
¢ Channels * Ponds * Weathered Embankments
7020 TECHNICAL DATA
PROPERTY TEST METHOD UNIT | _TYPICAL VALUE
Color Visual Black
Mass/Unit Area ASTM D 5261 ozivd? 12.0
Thickness ASTM D 5199 inches 0.7
ensi n ASTM D 5035 mod,
Machine (Roll) Direction Ib./ft. 2400
Cross Machine Direction b.At. 145.0
Area Holding Capacity Calculated inyd? 850
Porosity Calculated % >95
UV Stability IASTM G53, ASTM D1682 mod. % 80
Performance Data
|Permissible Velocity
|_7020 alone, direct measurement_|independent Testing(1) ft./sec, 20.0
30 minute, vegetated _ {independent Testina(1) ft./sec. 19.0°
50 hour, vegetated independent Testina(1) ft./sec, 14.0
Pemissible Shear stress
7020 alone, direct measurement_|Independent Testing(1) b2 11.2
|30 minute veqetated lindependent Testing(1) [ 10.0
50 hour, vegetated Independent Testina(1) b2 8.0

1) Test Data developed through independent Laboratory - available upon request.
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(2) CONLOCK AcCh '
mm&ﬂs%s;‘m cortol measues, af the culvert auflets od alog He

spilwoys are tested. The spe:.nT{c ype o e  Cawlock unit B chosen b3 +stng He fuc}or q‘, sa-]‘et,
agavst  slidng od overtwning

(a) ShblTy agaist shiding © The quidelmes presented i te Enmsion  Cortwl  Maoauals
, art  usd Jo cheek Hhe s’rubﬂﬁy 3} a sfhsk block agamst sh‘dmj at e
culvert  outer  ond  the spllways.,

G) 3-10 x8'  alet

A ——mr T P St e

A3 shoun o1 pages Z qnd 6, the  maximum EOVAdMJ shea sirss (1) yat the

v o max

alve/x  oulet 3 0.23 le]ttz,cnd the local bowdayy | T, 30,43 Uolftz.

wrt to sliding .
To check  Fhe  stabilihy o} the blocks A 1, S qm[)cmd to the resizhe

shp shear traction (Tst)' T‘st 3 U{nessed as

Tzt (W (1-smx) )

whezr :
= ) b\ k lo ) 1
‘FC Sttt -r-n?.‘hb/l at ue /f-a rie h'}ﬂrface,
W = submerged we:rah‘i' u_l_ block  ( b/ f{:z)
A -  chanel  botam s’a‘?(’, (m degr&es)
Sme  CONLoCK || 4VM-30 block  has Hhe gratest perent open aeq

(zb‘/o-zs.éz,)md exhioTs  the  Jowest i ght  per }tz, +owdl be  used tor
F’Q\l‘mMO{H f.wfv*tn‘v‘a/)’:.
A clowmeﬂ-ed‘ n +he ﬁydmpam Emson Syskm mMaowals (1999 ad 2o0f)
$, =065 '
w= (212 )/ (fzo #7) = 11,61 WIpt"
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Table 1. Conlock Hydraulic Data

CONLOCK Il BLOCK DATA

Weight Moment Arms
Block Class|Weight| Cov. |Weight|submerged| L w H n 1 12 13 14 Tc
(b) [ () ()| (b) | (n) | (in) | (in) @ | @ [ @ | @ | (it
4NVM-05| 43.2 |1.04| 416 23.3 16.7| 12.0 | 4.0 10.022] 0.167 | 0.780 | 0.267 | 0.780 11.48
4NVM-104§ 432 [1.10} 394 23.3 16.71 12.0 | 4.0 {0.024| 0.167 | 0.780 | 0.267 | 0.780 11.48
4NVM-20| 432 }1.20| 36.1 23.3 16.7§ 12.0 | 4.0 10.026| 0.167 | 0.780 | 0.267 | 0.780 11.48
6NVM-05| 654 |1.04| 62.9 35.2 16.7| 12.0 | 6.0 {0.022| 0.250 | 0.780 | 0.400 | 0.780 14.79
6NVM-I0 | 65.4 |1.10] 59.5 35.2 16.71 12.0 | 6.0 {0.024} 0.250 | 0.780 | 0.400 | 0.780 14.79
6NVM-20| 654 [1.20| 54.5 35.2 16.7| 12.0 | 6.0 {0.026| 0.250 |{ 0.780 | 0.400 ; 0.780 14.79
8NVM-05]| 86.5 |1.04| 83.2 46.5 16.7| 12.0 | 8.0 |0.022} 0.333 { 0.780 | 0.533 | 0.780 17.03
8NVM-10| 86.5 |1.10| 78.6 46.5 16.7} 12.0 | 8.0 §0.025( 0.333 | 0.780 | 0.533 | 0.780 17.03
8NVM-20| 86.5 |1.20| 72.1 46.5 16.7| 12.0 | 8.0 |0.027} 0.333 | 0.780 | 0.533 | 0.780 17.03
4VM-10 | 39.3 [1.04] 37.8 21.2 16.71 12.0 | 4.0 {0.026| 0.167 | 0.780 | 0.267 | 0.780 10.44
4VM-20 | 39.3 |1.10] 35.7 212.- |16.7] 12.0 | 4.0 |0.028| 0.167 | 0.780 { 0.267 | 0.780 10.44
*4AVM30 | 39.3 |1.20| 32.8 21.2 16.7| 12.0 | 4.0 |0.030] 0.167 | 0.780 | 0.267 | 0.780 10.44
6VM-10 | 59.2 |1.04| 56.9 31.8 16.7) 12.0 | 6.0 |0.026| 0.250 | 0.780 | 0.400 | 0.780 13.38
6VM-20 | 59.2 {1.10| 53.8 31.8 16.7| 12.0 | 6.0 [0.028] 0.250 | 0.780 | 0.400 | 0.780 13.38
6VM-30 | 59.2 |1.20| 49.3 31.8 16.7| 12.0 | 6.0 10.030| 0.250 | 0.780 | 0.400 | 0.780 13.38
8VM-10 | 78.7 [1.04| 75.7 42.3 16.7| 12.0 { 8.0 |0.027} 0.333 | 0.780 | 0.533 | 0.780 15.49
8VM-20 | 78.7 {1.10{ 71.5 42.3 16.7! 12.0 | 8.0 {0.029| 0.333 | 0.780 | 0.533 | 0.780 15.49
|8VM-30 787 (120! 656 42.3 16.7| 12.0 { 8.0 {0.031] 0.333 | 0.780 | 0.533 | 0.780 15.49

CONLOCK | BLOCK DATA

Weight Moment Arms
Block Class|Weighti Cov. |Weight|submerged| L W H n 11 2 13 14 Tec
(b) | () (o] (b) | (in) | (in) | (in) @ | @ | @ | ) | (o)
400-02 424 { 1.0 424 22.8 16.01 12.0 | 4.0 {0.022] 0.167 | 0.833 | 0.267 | 0.833 2543
400-07 395 | 1.0 | 39.5 21.2 16.0| 12.0 | 4.0 {0.023| 0.167 | 0.833 | 0.267 { 0.833 23.67
400~17* | 352 | 1.0 | 35.2 18.9 16.01 12.0 | 4.0 10.028| 0.167 | 0.833 | 0.267 | 0.833 21.12
400-24 323 {10 | 323 17.3 16.0| 12.0 | 4.0 |0.030] 0.167 | 0.833 | 0.267 | 0.833 | 19.35
600-02 626 | 1.0 { 63.6 33.7 16.0} 12.0 | 6.0 [0.023] 0.250 | 0.833 | 0.400 { 0.833 32.01
600-07 586 | 1.0 | 59.3 31.5 16.01 12.0 | 6.0 10.024| 0.250 | 0.833 | 0.400 | 0.833 29.94
600-17 518 | 1.0 | 528 27.9 16.0| 12.0 | 6.0 (0.029} 0.250 | 0.833 | 0.400 { 0.833 26.50
600-24 477 |1 1.0 | 477 25.6 16.04 12.0 | 6.0 {0.030| 0.250 | 0.833 | 0.400 | 0.833 24.37
800-02 835 | 10| 84.8 449 16.0{ 12.0 | 8.0 |0.023| 0.333 | 0.833 | 0.533 | 0.833 37.18
800-07 766 | 1.0 | 79.0 412 16.0| 12.0 | 8.0 {0.024} 0.333 | 0.833 | 0.533 | 0.833 34.08
800-17 69.1 | 1.0 | 704 37.2 16.0( 12.0 | 8.0 {0.029] 0.333 | 0.833 | 0.533 { 0.833 30.77
800-24 63.3 { 1.0 | 63.3 34.0 16.0| 12.0 }{ 8.0 |0.031] 0.333 | 0.833 | 0.533 | 0.833 28.16

* Flume Tested
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sussect:  Applitahion o} Erkemat (wiock cueckepBy VAM |oare 2/w fo2

Uehg the  chomel  Lotaom s\ope M the wtm:‘-}\l} o_f Hie Pm,oosed cu)m,

s,= 0.001507 pe/ft (= tar (0.001501) = 0.086"), T, cm be pled e

5

Ty = 063 <11.é1 (1- sin (o.oeb))) = 1. 4§ Uolftz

Far Aes»gn purposes a sa]teb -j:nc‘hr( wrt slytlnhg) o-f 2.0 will w» used

n the cw‘»m‘ahhns. T\he/tm, the design  sheor shess can be computed as:

Tys Ty /720 = 574 %[

Simee T, < Ty opplication o} CoNLock Il 4VM-30 3 qdeﬂmk e

wrt S\lﬂlha .
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sussect. Applicatioa ol". Corlock cHeckepsy VAN |oare Al /0
Gi) Spllways Slpe = 6:1 5 O ¢ 3.5

Ust  4VM-33 (conrock ) = 01661 Pk

To= 065 (161 (1- sn(85)) < 260 ti/t"

TJ = ILS-E /20 - 9460/2 = 4.%0 %/‘th

T, - xj")sa)z 624 % 10 % 04667 = 10.4 Wlpt”

S ce T, 7 {T’A qPPhZaHm o]t_ CONLOCK 11 4UM-30 13 not adequate.

Use S00-07 ( CoNLotk T)

~-

)
Toy = 0.6 (44-20“( I- S (9.5) ) < 2236 W) fE"
Ty s M8 Wb

sme 1< Ty apphization a+ WO-07 1 qd@luqk-

A’SSUM‘)'HO'JS :

(1) ﬁow dﬂ)'\’h mo A ft at the Srﬂ)on e st

2) Srﬂlway I3 at a  6:] sle (9% 0.1647 ft/f%:)
(3) Subme_/ged Wezléhf o{, e mdwidual block = (442 Uo)/( |]ttz) =42 %/ftz'
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(b) Stbilihy agamst overturming
A5 dQ,{'»Y)ch mn  the Hydmpave  Engmeering 4 Techmtal Manyal (2001) the

s-\u\oﬂf’r}j o]l a 5M3\€ cneete block o a s\ol)‘mg foée wt to ovﬂh;fnmg

‘cqn b ,amPu-)ecl as 1M\ws;
Qz WA s B = Q& w, Sme&:sf&+ Q3 FD Cos & + ?.4 FL

Wher
Wy = submeyed  weight oJ‘ e block (b /ftz)
t1 and Qz = moneat ams ol the WSH o the block (side - ad Ima:hdml-sla‘e)

Fyz drag f922 on the  block

F‘L: ”‘f'{' fQ/u on the block

b ad &, < momest anns ol the h'-er nd drag fozes o e block

& = sde sipe mgle rlahc +o the honzertol plwe
A = angle betueen the honzontal ond +he \c\w\i}’ vt measued
the plae of the  side slope .

9 - mgle between the c\lras W wd quhi}e movement divecho - 30—P~)\
S agle  between the block movenent diyechon wmd Hhe verhical ‘o)me.

The -fadm' Sq{-eth, y SF, For the block 15 def—v‘neJ as the raho 071 momen 13
Ws;&h\ﬂﬁ mothen o those R®nding o rotate the block out o{. 35 reshng

posi o, The ]um\or o{» Sq]\e"‘ﬂ b u‘mss’ed ag’
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sussect: Application of Canlock

szvﬁ G5 B (1)

sF -
L1 W, S @Qs,g+93 Fy Cos § + QJfFL

For the S[’Qu"a‘ case O]Lj
o Canlocks am»h'ed Yo the mav chamel bed instead of the side S}ofes;

He ST con be czmru’reo\ b3 ;\nkq:reﬁhs sk of the paremetess as I‘o)lows.

8= chanel bottom slo[)e

N= 90°
=$-0"  ( §<30-$-90-0")
Then the safedy factor smplitres to
SF - szn®58 C L. - (2)
L w, sn® + LR +Q4 F
Numental stz inditale +hat the drag fore o the block cm be

am‘)\ﬂyed Qs <}~0”0w5'.
c (42 w Rt ve)

—‘1
"

)
Where
4z = Pm)fcﬁ}:q he}jh‘r (assvme | Mches= 0,083 1H:)
W o= width o} Pme‘c‘Hﬁn |
C = menhm ﬁms}qr oeﬁaaen‘i' (acsumed equal +o 0.5 )
§= Pud ey (194 shg /ptF)

V = \,‘9'06{73 [ff/_é)
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| susseer  Applita Hw o) Camlock CHECKED BY \V/4M  |pate  */10/0%—

when the  addihoral Jeaes o*. projechng  blocks ot ensiderd | the acky
d[ su-}%j equa’n:m be tanes

L,
Cos B
5 F = ° (.@;) (3)
Q'(i’i) pSnB Gsp oy b FyCsS QR
0,1 ?" W,
For the sptul'q\ Cate a{. contveks O{)‘));Qd to the  mam chamel bed
msitad o} the  ade 5|opes , The Tﬁc’ﬁr °)f 5q]tei3 en R cwpuied as '
ST - Cos ® ( i’-)
" o S (4)
0
{ ?/‘ WA»
whee -
' Nt Sm (M
Mo
N
M - Y F
N ?‘3 Fo
1: T, T,z shear shess aching o the chane |
T

¢ T,L: cntital shear shress uhen ]taJW(? accur’,
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_{ SUBJECT: A’P p ‘ i?/qhofl '0.[; COfl I‘J Ck CHECKED BY (//f/f DATE ,z.//()/()&

() 3-10'x8 RCABC
Nw\/v
Frt, st the qpfhzqmmj o+ CONLOCK I ¢ VM-30,

. Q) z
Foe 0.5 (0083 (1) (134)(1.8)°) - a2 N

2)

Azsume  that Fo= FL_(

Sz 0.1507% = 0.001507 }r/}t
tn ®= 0.001507 5 B= 008’

rl: T, 4335 _ 0,417
T l0.44

A5 shun o1 p 6, T = 4.35 Wb/pt”
Using the gqudelnes i the Hydvpave Fuswn  Cobol Manual (2001)
for 4UM-30 | T, = 10.44 Wit

M .

N

'lj‘ 2924 ) g L 4T
2.92 +1

SF= Cas (0.0%6) (Lls,)

0. 161 = 0,60

o.4n<o.18 >+ Sin (0.086) + (0267 416.3)+( 0,784 16.3)
0.167 04671 ¥ 17047

ssumpbons
) Based oy the To\\whg kadrau\ﬂ endiHn s, TW wa i sur face elewabon = 1074 It.

(2) Assume that the addihonal lff.{- die b the verhl dBP)awneJr)— 13
ecluq\ +o the  additana! drag.



PROJECT: Josno, 0888 sheer 14 of 28

DMJMEZHARRIS -
M]M-- BHOC - Phose L pesicnepsy KT | oare )/ 3O/OZ

| SUBJECT: A’PP‘ rtat+an of Canlock cueckep sy YA loare Z/10/02~

smee SF L LS, th op?\tu%‘on of CoNLocK Il 4VM-30 R not oderiua‘k’,,
theejore, st the  applizabilihy of  6VM-30;

'1.: 92 - 0,325
13.3§
fl‘ = 0.325

(Cos (s, o%))( %‘i—)

= 1.03
0315<o18)+ s (0.0%6) + (04 # 1.2+ (078 ¥14,2)
0.23 0.25 % 265
sme  SFLLS ) fest the foh'cabﬂl'm a{, g§VmM-30,
= 435 - 028 n' = 0.2%
5,49
1§
sr. (Cos (00 860(:%3>
et 12—3

—
————

0,28 (1.1&) + Sm(0.0%6) + (0533 x14,2) + (0,18 ¢1,2)
5333 0.3%r 35,25

CONLOCK T
Smee  SF < LS, th qPPhZahm o A no‘l’a:lzua‘k ot e auHet m,.

3-10' x §' wiwst



PROJECT: . JoNo. 0888 sieer 19 of 23

mm
DWM..}MRIS BHoc, Ph.o.se 1 pesianep sy 1T | pate )/30/02'

; sussect: AppliCatien ol  Coslock cueckepBY YAH loare Z/10/02

Az o almahic evson @l measue ,‘a?PhtaHm of. Canlock T wl be

testked of Hhe wlvet  guHet. Tk, 400-47  wl he O{)ph‘t’.d as Tvllows,'

E Too_ 435 _ . 206 rl): 0.206b
1, 2442
SFz  ( Coslo086) ) (“'833
0167
i - 1101
0,206/ 0833\ | $m (0.086 ) ¥ (0,267 % 11.2) + (0.833#14.2)
0461 0.167%18.9
Smee  SF LSy applizahtn of 600 -1T wil be tested
- r('o - 4‘35 - i ,-
'l‘ L = 0.164 1\0.16‘}
{ 26.50
st- ( Gslo08) ) <°-48—3—§>
025 - 132
0.164(0_.8___33 ) y Smlo.086) + (0.4 H12Z) ¢ (0:833#41:2)
0.23 0.25 # 27,9
Smee  SF < A5, applitativn of  §00-2¢4 Wl be fested;
= 435 —0a54 4' =128
1 2846 1
. (@s(o.oge))(ﬁ?)
0,333
= {44

0-!54<‘l§.3_3> L sm(0.086) + ( 0533417 #0833 400.2)
333 0,333 > 34,0



PROJECT: JOB NO. é 8 g 8 SHEET ‘6 of L3

DMJMEEHARRIS |
M]M“ BHo C ) Phase 1L pesianep By 1K T DATE 1/30/02

SUBJECT: A‘Pﬁ‘ ita ‘h\ﬂfl O% Con 'OCk CHECKED BY JAn DATE 1/10/0&

Sme SF LS, aplzatr ok $00-47 wil b tested

- 435 _ b
1= ;‘—,1 = 0444 1 = 0441

01833
SF = ('Cos(o.oze) )< ).333

0.441 < 0.%33 >+ Sin (0.086) 4 (0:533%11.2+0.833%14.2)
0,333 0.333 % 37, 2

= .57

She F= 1.57 7 1.5 ,qPtha%m o s00-11 13 qde‘]uak -
(Arevrite mréentrvé j
The an\ﬂq‘HQn Q{. coNLock I (800-11) will also be Rokd wt S)»ﬂnhg,

Ty = 065 (312 (1- S0 (0:086)) ) = 2414 W/pt°

M= T/ 2= 1207 WIS

sme T, = 435 < Ty qpp)m’rmn o.}, CONLOCE T (go0-47) i3
qdﬂuak w shahhS as  wel).,

NOTE @ S the loca) \nﬂdrou\fc ndFHans of the ovHet o Yhe

NN

(1 :
3-10'x § culvert May desiubn&e()Jrhe conlocks especially in

the lwg-tem  Jor exnded +me frames, a riprap eegy dizsipater
will ke psed as an eusitn antwl  measu®. The design o}

+hiz basin 13 fmsem‘ed at the &d o} the  hwd Qmpu%n’rmns.

(1) ATedTiaL AL H4DRAMIC JamP AT buewblT GWiL€T



PRO.JECT: JOB NO. 2319 sHEET Al of 2%

u
DI\/IJM-.I_IARRIS BHOC- Phose T pesieneney KT |oare V/ 30/0Z
VA | oare %002

| susecr: Applitaton o Canlock CHECKED BY
= 1

U\)S Mways : Smee the colocks art apphied alorg the slorﬂ)g -FQL@ of the ®eahon
basin, the  expSsimns denved far _chcnnels witHh s'de—siopes

\ at used to  compe e Safe}v Facty.
- Fmt, st the apphizabidity of CONLOCK TL 4VM-30,

ﬁ: 1‘an—‘ Cos >\ Vl < T’o
M -
Mo C
N Yo deme + sm ¢
1 t,

Channel  bottem 5\0‘@8 e {/s = 0.001 = A= ().051a

Side shpe , 6: 1 < 04667 pE/bk = O= 3.4b

_—

Assume q .wei‘ﬂ‘)dq] 5Fn\wa3 sechan wdh
side s)aPe: 4: |
LQng'HI . 40 H,

c ; 3.0
2/, 3/2
Q< CLH? = 3.0 (40) () ° = {20 Fs-

Ae (40146) 4 4= 44 JET

8- V*rA 5 V= 120 _ 2,33 b,

44
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DMJME2HARRIS th
MJM BMC a-¢ ﬂ_ DESIGNED BY ‘KT DATE {/ 30/02

sussect:  Applitation oL Caonleck checkep By SEM  |oare  2/19/°T
0 = To - 10"]; = 0.996
T, 1044
ﬁ: +qn,{ G s 0-05_, J - 82—t06
01§ iy
02681 o T G (9.46) + Sin (0.057)
0,936 01§
L ~J

S = 3-8 -2z 30-%2.06-0.057 = 1.8%3

) .8 + sm (0.057+82.06)

17 0267 0,996 = 0,994

0,267

(018 )
<. Cos(a.46) e

0, 934.( 0.78 ) + S (9.46) &5(82.06)1- 0,267 % 9. b % Cos(1.883) + 018 % 0.6
0.f67 0467 % 17,67

= 0.93

Smee  SE 45 Qm"l?ﬁl"‘?\ﬂﬂ o}f 4uyM-39 13 mt qoltqllmle.

Use S VM-30



PROJECT: soBNo. H6BEE sueer 19 of A

DI\/IJM==I'IIA\RRIS BHoc- {’hose Ut pesignep sy 1K T | pare )/30/0&.

| sussect.  Aypplitation Al Canlock cuecken By A4 |oare 2/10/0%
Y i
' (A
Fp = 0.5( 0083 (1.0 ( 1.94) (2.13) ) = 0.6
R X Y W Y

'l._ T~ -

L, AS. 49

0.05 o

P = tan «s 1 = 75:5

078 4y _
0.533 % 0.333 | g 3,46+ S™Mm 0.057
0,671 0.7

$: 30-p-A= 90-155 - 0057= 14.44

0,66

{1

b <o__1§ > + sm(0057475.5)
“{\0.533 ,

0.18 i
<0.533 ¥ >

At (9.46) ( 0‘”)

0,333

0. 61

SF

0.333

0, <M8) 4+ 5 (3.46) G5 (T55) + 0,533 (0.6) 05(1444) + 078+ 0.6
0,333 ¥ 35,25

= |.28
gme  SF < 1.5 ,qppllh‘h\w‘l o+ VM -30 15 mt adfﬂua}e d"'Ong the
s?mwojs. Them-fa/t, an alfematie camlock qrpmm‘v‘oo ( CoNLoCk T 300-07)
wll be koted



DM]M“I‘IARRIS PROJECT: JOB NO sueer 20 o 23
us BHoc- Phase ' =
v o oot I pesienepey | XT  |pare 1/30/02
| SUBJECT: &EP"lO'HQq 0{; CM‘OCK CHECKED BY (/ﬂ,M DATE Z,/(ﬂ/d"b
-~ Use §00-071
A~~~
= 104 - 0305
34,09
B 61.05°

S = 99 -61,05=0,057 = 2%.%9

'l) = 0,29

SF: 2\ 5‘

sme SF 715, qm,huh\an of §00-07 i adequate ot the spt)\WaH.S.

s shown on P9 the qpphtnh\an °p 800-07T 13 aclequa-%t’. wit shc!m3

as  well.

Thect]tore, app’y ConLotk T §00-071 dlog the spillways, <=



DWM..I‘IZAXRRIS PROJECT: sosno, 0888 sheer 2! of 28
_ - B0 C - Phase IL pesicnepey KT [oare 1/ 30/02
|sussecr Applitation o} Enkanat CHECKEDBY UMM |patre 2[00 / z

Lonaﬁ'udma\ Extend u+ Fnkamat

The ewsin  candol measus o the  vizinihy q}*H\e proposed  culerfs and
lor:‘clses wil be Tmuh;ted using +he 3u|de\mes ;\1 " D&Slénn{ Road cide
Chaanels  with  Hlexiblg megs," (HEC-15,198%) and * Pér-tormmée »{» Flexible
Dch Linhgs," ( FHwA/RD-36 /114, 1985) Ly the FHWA, and the
hydravlics Maal o} the F#DCMC ( Volume I, 1996).

The legtvdmal exdend o} the Eakamat wil be based on the
pamibsivle  vebcdy ond shear sihvess ol the “grass lining " . Enkomat

will be oﬂ:\ff& yupsam  ad downsieam o} +he pml’osecl Shuchues , up fo
segments of the  chanmel 535‘}‘3#( whee  the  maximum veloaty ond  sheor shtss
at  below the pemizsble vebuty wd pemmzﬁ\oie sheor shess o{. “bermuda
9@55",+he Type of grass reLemmen ded aleng the 8Hoc.

U) s dotumen Yed b5 the Fcome | the Pefmlzs»b\e VE‘BUE 0+ bermuda grass

af o slope rnge of 0-S§% o s sttt ad easly evded cols ae
6:0 fls and 45 ks, espe chively.

Smee the chomckenyhr sal fye Mo the  wemdy of the  proposed shuchreg
> ;E_,‘ne—grqmed, 5m3 To swdy clay jand ot gmemlly  moderately -f.nm-}o
Fm withio e upper e to erght foet (ke coning jrmer weth derlh),

the sol wdhns aleng the BHOC 13 cnsideed as ewavn res3faat,
Thetdore, the applzation Wty oL Enkamat wrt to the wveloaty, wl he
checked wsing the  perminsible  velouy of 6.0 Jt/s for the befmuda grass,



PROJECT:

§8 22 . 2%
DM]M==I‘IZASRRIS RHpc - ”1058 1 JOB NO. 68 SHEET of

pesianeosy (KT |pare 1/30/02
sussect. Applitatin ol EaKamat cueckepsy VAM | pare AfW/02

(2) A5 documerted by the FHwa (1388 ), the ﬁnrss:b}e shear shess

.for bermuda gmss( Class B Zetardme at shown m Table 1) 3 2.4 %Iftl
(shown m  Table 2).

(1) Applitatim ImTs wrt Pemnl‘ss'))le veloady

The qu"ﬁtom thd  down s¥rean owhlo’rt\an it ol[ the Eakamal co he
summarized  as T-onowS'.

S chue Downsiheam |mi¥ Upsmom Ihmit Type of £n kanat
3
B Ay Bradge ) (a)
uls ]taae {12+80.82 112+33,00 ENKAMAT 1020
(a) (b)
dls che 11+ 14,50 111434, 33 ENKAMAT 1020
9" Av Bridge
(b) (a)
uls Yae 56+3%,35 58+00.00 ENKAMAT 1020
dls .Eqae 54+oo.oo(°) 54+50\00(b) ENKAMAT 1020
6-10 x5' Cuhert
() (a)
uls face 18 + 24,50 ) 30+24.00 ) ENKAMAT 1020
(c (h
dls Rate 13+8%.00 T76+85.00 ENKAMAT 1020

(a) As shawn m the hjdmulic summary Fable ) maximum  chane | welouty

af hiz  shahog. 13 less than the pemi3sible vy, 6.0 ]tt/.s.

(b) As Shown i the plons “Endo.'. Corcrete L'}uhs"
(¢) Ste the hwd computations M +he followmg page



PROJECT:

888 23 o4 2%
DN].]M==I"IIA&RRIS BH'OC'Phose I JOB NO. SHEET £

oesianep sy KT |oare 1/390/02
sussect:  Applization of Eakanet cHECKED BY _(/AM

pate /10 /12~

s nommended o HEC-IS (FuA1988), the total lenghh of +the Eakamat
lmm3 aownd the  bend  segment of the chonel 13 the sum of the length
m the head Plus the Ien3+h rtc]umd Tar downsirean Pm‘)'cd‘tm.

The downshean diztonce R -Y-OWIJ vsing Chort M M HEC-I5 as -rnnws)

G‘l\(ﬁﬂ'. n: 0-03
AN

R = 5.'Z.ZCQVUH3€ hgdmuh'c radivs  downsiram o} the culvert outet
SecHon 5 1400 - 1686)

Fmd LP’ the  dounsieam didtmee  voing Fhe pilowm\c} equation

Hg -
L 06,04<_R__)
R n

Y
L, = 0.b04 —7 5,22 L = 138, 5 }1.
i ( 0.03 = 7p t

Use L‘o: {40. 0 f't.

s shown o the fims , the downstran i3 of he head 13
Stabon T5+29.44 . Them—fm,ﬂe downshean |mit o{ the Eakanat
7 T3t$%.44 ( Desyn Pecommendation 13 13+8%.00) .

Thiz appoach  rsults n a mae canserqu\rﬂ Enkomat \mm3 lergth
ond theedoe wil be the basi? of design .




DMJME2HARRIS PROJECT: J0BNO. sueer 24 o 28
ol BHoC - Phase IL '
DESIGNED BY DATE
sussect:  App lhzahon o Riprap  Basin ‘ CHECKED BY DATE
Lons‘ph;d mal Exiend 0{ Rl‘)fb Basmn

As on altmahvwe 49 CONLOCK, the G‘)‘)Iﬂaﬁ‘aq g{, RIT‘H’OP Bas 13 tested at the
ovffet of the 3-10'x8' RCBC.

The Sm‘dclmes M Ec-1 apd HEC-14 are ued P dCS!ér) +he  dimersrmns Qf
“the ﬁ])m’) basm,

Prsign  dizchage
,Tqﬂwakr d“\{""h

2846 GfS l: [)esfar\ i\ RS bom‘.l =

= 949 cfs :]
b ]Uc.

Nofmnal .Pow doiﬂh at the alert avtet y,

- ga: 6.3 $t ((based on the HEC-RAS mnolysiz)

5 Use the gqudelme wm  HEC-14 ( Py ZL-9)

C vjver} 5F°ﬁ | B= 10 f‘t
Culert  hegnt, D= 8 e

8 . 349 - 42
50" (i) (8)"°
™o 76 . 099
0 %
Lse F9. I-3 = 4 _ 0,97
0
30 = 7.8 {":
For design  Onpriaties vee y < 6.3 pE

Assume  noimal +ow depth (30) = brnk cl“f%h Cgc) = 634t



PROJECT:

6888 25 23
DN m 122 HARRIS _ JOB NO. SHEET of
| -.. BHOC-Phase T pesienepsy KT |pare 1/30/02Z
| suBJeCT: ’W)p\llﬂ""‘ﬁf\ °£ EJPR‘P Basiny CHECKED BY DATE
VO z é__ = 94‘3 = |5.| th/_s.
A (10) (6:3)
Fr = V° = _l,s_'_i__—.- = ‘.Oé
}
13\:]6 J(?Z.Z)(()&)
TW e L L = H'lsh tarl waters in)H\
\je’ 603
Therefme Use

F'rg- XI-3 4o cﬁmpU‘fe the lengﬂﬂ
To  ompuit the equvelent  diemeder g
Aras (8) (4) o O,

= 630 o O,z T9(lt ~ J0 Pt

f )
(a) b
_l'_. L VL/VO \/L
De
(§t) ({.Jc/s)
(0 30 0.59 g 9l
15 135 0.39 5.89

As showa m this Table  of g leaghh Olr 135 $t  downshrean of

e alwt oudet, the wloay 13 5,69 &rtls ywhizh 3less thar He
pemissible  elocty ok bemuda  grass, 6 Ht/s,

T}\W‘Nrwe ;) 9 + 135 f+ lon3 n}rtf basm 12 jvcommended at Hie whes
outet.




PROJECT:

DMJME2HARRIS

JOB NO. b 88 8

SHEET 2b of A

DESIGNED BY \K T

DATE 1/30/02'

. { SUBJECT:

CHECKED BY A

DATE J’/ 7/4 &

Based on e hydeulic  cnditans i the viemidy  of  Fhe 3-10'x8' v,

) O=284b s | [ 8 po bairel = 949 6]

T7.7.6 ft.

Yol waler de{ﬁ‘n (Tw) = 1.6 }‘l’.
T™wW = 1.6 _ 0‘95 M
—D_ %— - Us:hs F-rg -3 m HECA4
LN L e B2 097 5y -
RO7Z (10) ()" D
Azsume §y= J = T Pt
VO: i = 343 = 12.23 *":/5
A (10)(1.76)
Fr = _Vo_— = 12.23 —— = 0.771
fqy) N G22)(3.76)
ASs  shown |\Y) r_;a' X{-2, -f&f Fr: 0.717 )+hﬁ Z of""mﬁs ‘fo the dSJ
M 0y € e & 0.2
Ye

(2)




PROJECT: 6 8 8 8 9 ?_8
Pml.-IfARRIS JOB NO. SHEET 21 of
D - pesieneney KT |pare 1/30/0Z
| suBJeCT: cueckepBY /@M |oare J /‘7/0V

) T 01 < % & 0.2
e
- Tf}) gé: < 0.4 - 650 = 0.78 ft )
Ye - T ‘ J = 7.36
J
5
Fan B X1-2 ) hs _ 07% 5 hg= S744b7 7
o
wse: /3" 04,
— Ty dso 02 g d,= I5SHEo= 186
3e. R T R \1_5 - 3. -[
‘ dsy
Fg Xt1-2, hs » 074 4 ho= 5.742%
Je 2<hs < 4
4
53
4 ot VvV
(z) Fr 02 & % < 0.3
9(’.
AL by = 0.21 5 d..= 163t
A e >0 i hy L 0.48
353
. x1-2, he = 0.1 4 ho= 0,776
Yo
— ).
— Le =03 5 d, = 2.33}L b 0.3
I
Fa. X4-2, he = 00 9 ho= 0776




PROJECT: 6 8 88 28 . 28
D‘D m 1==mRRIS JOB NO. SHEET )
DESIGNED BY ‘KT DATE ‘/ 30/0 Z
SUBJECT: CHECKED BY </ ZM | pate «5/ 7/ 0Z

Ueng The qudelines m WECI4)
Lc = mh ]:10 (h,) ) 3 (B)] = 30th

S

10 h,= {0 (574) 574 4

3]

38 3 (t0)

Flsnt #Be-AA MOLIulC fapel. : (B3 HUE Cwveer)

A, Tolw D et yplié5 72 70 95 g, UTE 10 / QS 0F Curw &7
CuvECT 79l Wiarie = 327

L Ty =2 FAuc it Grien/ (wbe-A4)

30t

1"

foo
—_ g2

2 ( 6§’
3¢4' @ 3: Gpansrm =2 (02 73 futd ypilY séeraon

Z ! IO AURITE K (DAAuiC
Conriodfs 14 #eeAl

OuTi&T OF Luvld7™ STH NT+55
-/

DIS RPREF LaiTs = h6rST T AN Va1 E § fus £ K



1.00 [ 80 J 4 / 4 A
_qw— P P DR I A.,_ -
0.95 ,
/T 7’
7.0 e
0.90 — e S ,/ -
- A i
0.85 —a Vi l
6.0 ‘__J-—‘ / )
e e ;
0.80 H"‘ /—y "
; 3 : V. i
0.7 b— Q/BD /2=15.0 = r
ey 1
_—-o—-L—--*'""
0.70
0.65 = ’ i
*—‘ ]
0.60
3.5 —
0.55 pme=f"""
. 3.0
0.50 = _l
) 20 ™
0.40 &Z .
0.35 15 — [P S Ty g
RL LN\’ eV NV g T
e e ]
0.30 . ]
1.0 Z ‘ I
0.25 === ' -
_ 4
0.20 = N
0.5 ' I 1 .
0.15 | Y, = brink depth f—
o / 3 ‘D = height of box culvert
0.10 a/BD /2% 00 = B . idth of barrest :
/ Q = discharge :
0.05 . -
TW = tailwater depth
0 ] 1 1 I B
0 01 02 03 04 05 06 07 08 09 1.0
0:995
TW/D

Figure 111-9 Dimensionless Rating Curves for the OQutlets _
of Rectangulars Culverts on Horizontal and Mild )
Slopes from Reference 111-2

I1I-14



DESIGN DISCHARGE - Q

CULVERT BR"'\y Vave = WETTED AREA AT BRINK OF CULVERT
™w dsg = THE MEDIAN SIZE OF ROCK
} —A—L BY WEIGHT. ROUNDED ROCK
OR ANGULAR ROCK.

<
3]
]

EQUIVALENT BRINK DEPTH
BRINK DEPTH FOR BOX CULVERT

=(A) V2 £oR NON-RECTANGULAR
2 SECTIONS

hs
Ye

2 |- RIPRAP MAY BE REQUIRED
ON BANKS AND CHANNEL
BOTTOM DOWNSTREAM -
FROM BASIN ~ SEE DESIGN
EXAMPLE IN TEXT.

RELATIVE DEPTH OF SCOUR HOLE

04

I

Vave

FROUDE NUMBER = 73—2_2)_(;)
" e

FIGURE X1-2. RELATIVE DEPTH OF SCOUR HOLE VERSUS FROUDE NUMBER AT BRINK OF
CULVERT WITH RELATIVE SIZE OF RIPRAP AS A THIRD VARIABLE

XI-14




1.
; 0 ov:-\"—o .
.9 v —
0.8 2 ° 'v\\ b\
) v
0.7 v o \\
’ LAY e M .
06 v \\;/ Rectangular Orifice into an infinite easm
05 (V| }ayg = Average Velocities L Feet Downstream from brink P\ Y Ci;cular Orifice into an Infinite Basin
) Vave = Average Velocity at Outlet \ \<
04 ——/E\
(V_L_) AVE | Design Curve 1 . \ :
v o Y \
AVE 0.3 . w1 |C*/ AVE N
. /) Q r.d |/_\
SyYm ft  ofs  fps f ~Tw \
] 1.45 22.5 1151} 1.6
- 1.45 14.6 1 10.3} 1.6
0.2 o 3.07 | 654 | 93] 3.07 \
N o 3.07 84.0 111,91 3.07 |{. \
. ' 9 | 1.45 | 20.9 | 14.0) 1.25 ' L
o] v .| 145 | 139 93] 1.25 \
! -
s I .
NOTE: For partially full circular sections or non circular brink areas, convert \ \
wetted cross sectional area to an equivalent circular area with diameter W.
0.1 1 1 -
1 2 3 4 5 6 7 8 910 20 30 40 50 60 70 80 90 100

L Distance Downstream f;om Plane of the Outlet
Wo Culvert Width

Figure XI - 3 Distribution of Centerline Velocity for Flow from Submerged Outlets from Reference X1 - 2.
to be used for Predicting Channel Velocities Downstream from Culvert OQutiet where High Tailwater prevails.
Velocities obtained from the use of this Chart can be used with Figure 2 of HEC No. 11 for sizing riprap
{DO not use Figure 1 HEC No. 11, use Mean Velacity Values)
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Bethany Home/Grand Canal Flood Control Project
Bethany Home Outfall Channel
SR101L to 83" Avenue - Design Data Report
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TESTHOLE DATA SUMMARY
PREPARED BY: DATE: August 3, 2001 TBE GROUR, INC.
TBE Group, Inc. : PROJECT NAME: Bethany Home Outfall Channel - 91st Ave./ 83rd Ave.
2236 W. Shangri-La Rd. PROJECT NO: . NIA
Phoenix, AZ 85029 CONTRACT NO: NIA
(602) 749-8550
All Data is English
TBE Project Number: AZ-005-001-01
Coordinates
- - Ground Bottom . Depth of
TH# Street _ Anticipated Utility Date Elevation Top Elevation Elevation Material Type, Outside Diameter and Comments Cover
Northing Easting
1 83rd Avenue 918327.05 602248.56 12" AC Water 08/02/01 1083.71 1078.45 NJA 13" Concrete 5.26'
2 83rd Avenue 918200.98 602249.59 12" AC Water 08/02/01 XXX XXX XXX Excavated at Request Site 13' Deep and 3' Wide- XXX
No Utility Found
3 83rd Avenue 917867.65 602272.54 12" AC Water 08/02/01 1083.56 1078.60 NIA 13" Concrete 4.96'
4 83rd Avenue 918162.75 602281.67 21" VCP Sanitary Sewer i  08/02/01 1083.67 1073.51 N/A 21.5" VCP 10.16’
5 83rd Avenue 817963.48 602260.33 21" VCP Sanitary Sewer ||  08/02/01 1083.50 1072.86 NIA 22" Concrete 10.64'
6 83rd Avenua 918203.59 602235.63 38" Irrigation 08/02/01 1084.08 1081.54 NA 43" Concrete 2.54'
7 83rd Avenue 918205.07 602336.05 36" Irrigation 08/02/01 1084.41 1082.65 NIA 43" Concrete 1.76'
8 83rd Avenue 918194.44 602234.50 Power || 08/02/01 1083.78 1081.94 NIA {2) 3" Plastic Conduits Laid 4" Wida - 1.84°
9 83rd Avenue 918194.24 602309.94 Power 08/02/01 1083.85 1081.85 NIA 1.75" Plastic Conduit 2.00
Additional Utifity 1081.91 NIA +J- 36" Concrete Pipa - Running North of and 1.94'
Parallel to Electric Requested
10 91st Avenue 918200.72 596965.38 12" AC Water 07130101 XXX XXX XXX Excavated at Request Site to 5.5' Deep - No XXX
Utility Found] Soil Very Hard with Large Chunks of
Asphalt & Debris Limiting Maneuverability
11 91st Avenue 918283.85 586944.36 Power 07/27i01 1067.87 1064.43 NIA 1.5" Plastic Conduit 3.44'
12 91st Avenue 918279.66 597019.69 Power 0712501 1068.58 1064.83 N/A 1.5" Plastic Conduit 3.75'
13 91st Avenue 918287.04 596933.48 Irrigation 07127101 1066.73 1062.38 NIA +{- 15" Concrete 4.3%'
14 91st Avenue 918311.82 5987011.59 Irrigation 07/25/01 1068.23 1063.96 N/A 9.58"' Wide Slurry 427
bhocth.xls 8/6/01 Page 1 of 2




TESTHOLE DATA SUMMARY

PREPARED BY: DATE: August 3, 2001 TRE GROUR INC.
TBE Group, Inc. PROJECT NAME: Bethany Home Outfall Channel - 91st Ave.] 83rd Ave.
2236 W. Shangri-La Rd. PROJECT NO: NIA
Phoenix, AZ 85029 CONTRACT NO: NIA
(602} 749-8550
All Data is English
TBE Project Number: AZ-005-001-01
Coordinates
TH# Strest Anticipated Utility Date Ground Top Elevation Botto.m Material Type, Outside Diameter and Comments Depth of
Elevation Elevation Cover
Northing Easting
15 91st Avenus 918298.74 596960.13 Water 07127101 XXX XXX XXX Excavated at Request Site to 13‘ Deep - No XXX
Utility Found/ Encountered Asphalt Chunks & Rock
07/28/01 XXX XXX XXX Excavated Across from TH Site #16 to 13’ Deep - XXX
No Utility Found
16 91st Avenus 918302.70 597002.45 Water 07/26/01 1067.82 1062.32 NIA 13" Concrete 5.50'
17 91st Avenue 918558.20 596955.49 12" AC Water 07127101 1066.66 1061.51 NIA 15" Asbestos Cement 5.15'
18 91st Avenue 918388.90 596998.95 Sanitary Sewer 07/20/01 1067.32 1055.18 NIA 23" VP 12.14'
19 91st Avenue 918216.29 596948.55 72" RGRCP lrrigation 0712501 1068.06 1066.93 NIA 72" Concrate 1.13
20 91st Avenue 918227.78 597019.77 72" RGRCP Imigation 07/30/01 1067.81 1066.81 NIA 72" Concrete 1.00°
21 91st Avenue 918221.21 596948.61 . Power 07)27101 1067.75 1065.51 NIA (2) 2.5 Plastic Conduits Laid 10" Wide 2.2¢
22 91st Avenue 918232.28 597021.61 Power 07130/01 1067.86 1064.62 NIA {2) 2.5" Plastic Conduits Laid 8" Wide 3.2¢4'
23 91st Avenus 918535.71 596955.20 Sanitary Sewer 07/30/01 1066.51 1055.97 NIA 23°VCP 10.54'
bhocth.xls 8/6/01 Page 2 of 2




CULVERT AND MANHOLE SUMMARY
PREPARED BY: DATE: A August 3, 2001 TBE GROUR INC.
TBE Group, Inc. PROJECT NAME: = Bethany Home Qutfall Channel - 91st Ave.] 83rd Ave.
2236 W. Shangri-La Rd. PROJECT NO: NIA
Phoenix, AZ 85023 CONTRACT NO: NIA
{602} 749-8550 '
All Data is English
TBE Project Number: AZ-005-001.01
Coordinates
REQ# Street Anticipated Utility Date MH Rim Top Efevation fnvert Material Type, Size, Pipe Direction and Comments Depth of
Elevation Elevation Cover
Northing Easting
1 83rd Avenue 918340.32 602315.01 SSMH 07124101 1084.04 NIA 1075.22 8" VCP - East 8.82'
1075.19 8" VCP - Southwast 8.8%'
2 83rd Avenue 918287.85 602258.10 SSMH 07/24101 1083.60 NIA 1074.70 8" VCP - Northeast 8.80°
1072.94 12" VCP - East (Dry) 10.66'
1072.26 24" VCP - North 11.38°
1072.26 24" VCP - South 1.4
1073.28 6" VCP - Northwest 10.32°
3 83rd Avenue 918214.54 602256.82 SSMH 07124101 1083.58 NIA 1071.73 24" VCP - North 11.85'
1071.63 24" VCP - East 11.95'
4 83rd Avenua 917808.61 602279.05 SSMH 07124101 1083.27 NIA 1070.65 24" VCP . North 12.62'
« 1070.62 24" VCP - South 12.65°
5 91st Avenus 918746.47 596995.04 SSMH 0724101 1066.61 NIA 1055.11 6" VCP - East 11.50'
1054.88 24" VCP - South 1173
1054.86 24" VCP - North 11.75'
6 91st Avenue 918457.84 596995.64 SSMH 0712411 1066.94 NIA 1053.64 24" VCP - North 13.30°
1053.64 24" VCP - South 13.30
Basin-1 91st Avenua 918590.15 596348.79 C.B. E-Side Access Rim || 07/24/01 1066.95 NIA 1061.75 24" RCP - East 5.20'
1061.70 24" RCP - North 5.25'
1061.65 Bottom of Box 5.30'
Basin-2 91st Avenue 918584.21 597009.18 C.B. W-Side Access Rim || 07/24/01 1066.59 NIA 1058.19 24" RCP - East 8.40'
: 1059.14 24" RCP - West 7.45'
1058.79 Bottom of Box 7.80°

bhotinv.xls 8/3/01 Page 1 of 1




TESTHOLE DATA REPORT

SUE CRew _J: PESAKOVIC/ S. LIRA

TEST HOLE NO. 1
DATE DUG 8/72/01 é CITY/COUNTY GLENDALE/ MARICOPA

CLIENT PROJECT NO. ___ --====-

TBE PROJECT NO. _AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 83rd AVE.
2236 W. Shongri-lo Rood (602) 749-8550 T
TBE TRUCK NO. 21 B e aaoas” FAX (803) 749-8551 NORTH SIDE_GRAND CANAL

LOCATION PLAN - NOT TO SCALE

6.55

83rd AVE.

ALL H & V MEASURMENTS ENGLISH

BENCHMARK " CROSS SECTION - NOT TO SCALE
8.M. ELEVATION _1086.09 P NORTH
B.M. DESCRIPTION _BCF_AND PANAL 1083.71
N-918297.45. E-602764.71 ELEVATION
WIOTH/0.0.
: 13in ’
5.26 ft 1078.45
0P TOP OF UTLITY
m ‘m ELEVATION
P.K.NAIL SET AT & uTwLITY ] J
RBBEON COLOR — BLUE BTN T eoTio oF UL
TESTHOLE COORDINATES ~ NORTH 918327.05 EAST 602248.56
TESTHOLE STATION OFFSET . ¢ 83rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE Bin ASPHALT soiL conormion SOFT, MOIST
O.D./MATERIAL/TYPE 13" CONCRETE WATER LINE
REMARKS:

PREPARED BY: BAT ) CHECKED BY: IS8




TESTHOLE DATA REPORT

TEST HOLE NO.

SUE CREW

J. PESAKOVIC/ S. LIRA

DATE DUG B/2/01 é arvscounty _GLENDALE/ MARICOPA
CLIENT PROJECT NO. —__==o=-=~
TBE PROJECT No. _AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 83rd AVE.
2236 W. Shangri-lo Rood 602) 749-8550 TH OF THE GRAN
TBE TRUCK NO. 21 Phoenix, Arizong 85029 FAX (602) 749-8551 Sou E D CANAL
LOCATION PLAN - NOT TO SCALE
83rd AVE.
59.40° 29.70
©
SSMH
ALL H & V MEASURMENTS ENGLISH
BENCHMARK ' CROSS SECTION - NOT 70 SCALE
B.M. ELEVATION _1086.09 FACNG NORTH
B.M. DESCRPTION _BCF AND PANAL 1083.56
N-918297.45, E-602764.71 ELEVATION
O At oRoL, DEPTH FROM SURVEY
13in
4.96 ft 1078.60
TOP ' TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
P.K.NAL SET AT & UTLITY R J
RIBBON COLOR BLUE ma%;&“mr m"&‘ltv%guw"
TESTHOLE COORDINATES  NORTH 917867.65 EAST 602272.54
TESTHOLE STATION QOFFSET . € 83rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE 4in ASPHALT soiL conomon HARD DIRT
0.0./MATERIAL/TYPE 13" CONCRETE WATER LINE
REMARKS:
PREPARED BY: BAT CHECKED BY: IS8




TESTHOLE DATA REPORT

sue crew _J- PESAKOVIC/ T.P./ S.L.

TEST HOLE NO. 4

DATE DUG _ 872701 g aryscounty ___GLENDALE/ MARICOPA

CLENT PROJECT NO. ___=-====" :

T8¢ PROJECT NO. __AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION B3rd AVE.
2236 W. Shangri-la Rood (602) 749-8550 AND THE GRAND CAN

TBE TRUCK NO. 21 Proenix. Airons 85020  FAX (602) 749-8551 A

LOCATION PLAN - NOT TO SCALE

SSMH

3
83rd AVE

ALL H & V MEASURMENTS ENGLISH

BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION ._1086.09 FACNG NORTH
g pescrieTion BCE AND PANAL : 1083.67
N-918297.45 F-602764.71 ' ELEVATION
WIDTH/0.D.
MP&'&#& e DEPTH FROM S £
21.5in
10.16_ft . 1073.51
TOP TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
P.K.NAIL SET AT & UTILITY J J
RIBBON COLOR .__GREEN BoTiow BoTioM OF Ty
TESTHOLE COORDINATES  NORTH 918162.75 EAST 602281.67
TESTHOLE STATION OFFSET . € B3rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE 6in ASPHALT SOiL CONDITION _SOFT, ROCKY
0.0./MATERIAL/TYPE 21.5" VCP SANITARY SEWER
REMARKS:

PREPARED BY: BAT CHECKED BY: IS8




TESTHOLE DATA REPORT

5

Sue crew _J. PESAKOVIC/ T.P./ S.L.

TEST HOLE NO.

8/2/01 CITY/COUNTY

GLENDALE/ MARICOPA

DATE DUG
CLIENT PROJECT NO.

EE

TBE GROUP, INC.

TBE PROJECT NoO. _AZ-005-001-01 GENERAL LOCATION

83rd AVE.

2236 W. Shangri-la Rood (602) 749-8550

SOUTH OF THE GRAND CANAL

TBE TRUCK NO. 21 Phoenix, Arizona 85029 FAX (602) 749-8551

LOCATION PLAN - NOT TO SCALE

ey

P 83rd AVE.
0 LAND
Qgg' CA SQP
& ZRICAT UL
KA oL
R SIS w84 - \@
Q. ®[  ROBERT A \
WHTE
N \\ ( _ < z
° . : -:\ 7/ 9“9 p ‘.
ALL H & V MEASURMENTS ENGLISH :
BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1086.09 FACNG NORTH
B.M. DESCRIPTION BCF_AND PANAL 1083.50
N-918297.45, E-602764.71 ELEVATON
O AT o, DEPTH FROM SURVEY
22in
10.64 ft 1072.86
TOP TOP OF UTILITY
MANUAL MEASUREMENT ELEVATION
P.K.NAIL SET AT & UTILITY J
RBBON COLOR — GREEN 3 - BOTION OF UTLITY
TESTHOLE COORDINATES  NORTH 917963.48 EAST 602280.33
TESTHOLE STATION OFFSET ¢ 83rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE 4in ASPHALT soi. conoimion _HARD_DIRT
0.0./MATERIAL/TYPE 22" CONCRETE SANITARY SEWER
REMARKS:
PREPARED BY: BAT CHECKED BY: 1S8




TESTHOLE DATA REPORT

TEST HOLE NO. 6 SUE CREW 1. POST/_G. GALLEGOS
DATE DUG 8/2/0t% g arvscounty _GLENDALE/ MARICOPA
CLENT PROJECT NO. === :
TBE PROJECT No. _AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 83rd _AVE.
2236 W. Shangri-lo Raod (602) 749-8550
TBE TRUCK NO. 212 Bhotnix. Aitorns 85020 FAX (602) 749-8551 AND THE _GRAND CANAL
LOCATION PLAN - NOT TO SCALE
N = :
—
CANAL
w» BCF
S0 B
- - - s
[} el
t SSMH ¢
[}
1355 Y e - — - _@___
’ [
\\%
ﬁ o
Wi
> —* *
/_\l_\ < @
©
| .
'()
) 5
| ] '
ALL H & V MEASURMENTS ENGLISH
BENCHMARK CROSS SECTION -
8.M. ELEVATION _1086.09 A EAST
B.M. DESCRIPTION BCE_AND PANAL : 1084.08
N-918297.45, E-602764.71 ELEVATION
O R ASURENENT - | s L o rrow sumver
4 3in
2.54 ft . 1081.54
0P TOP OF UTLITY
MEASUREMENT ELEVATION
STEEL PIN SET AT & UTLITY ]
RBBON COLOR —BLUE oot BOTION OF UTUITY
TESTHOLE COORDINATES  NORTH 918203.59 EAST 602235.63
TESTHOLE STATION OFFSET . € 83rd AVENUE

STREET NAME

PAVING THICKNESS & TYPE ___N/A soi. conpmion SOFT, MOIST
0.0./MATERIAL/TYPE 43" CONCRETE (RRIGATION LINE
rewarks: _ADJUSTED T.H. +/- 14.9'N & 3.6'E TO PIPE LOCATION.

PREPARED BY: BAT CHECKED BY: IS8




TESTHOLE DATA REPORT

EL

7
8/2/01

TEST HOLE NQ.
DATE DUG

CLENT PROJECT NO.
18E PROJECT NO. _AZ-005-001-01

SUE CREW

J. PESAKOVIC/ S. LIRA

GLENDALE/ MARICOPA

CITY/COUNTY

TBE GROUP, INC.

(602) 749-8550

GENERAL LOCATION

83rd AVE.

AND THE GRAND CANAL

2236 W, Shongri-la Rood
TBE TRUCK NO. 21 Paoenic Misors 85020 FAX (602) 749-8551
LOCATION PLAN - NOT TO SCALE
'
)
BCF
B
]
]
]
]
L___(_@-ssu:c_ _?___ S5.1p
”
g
10 °
i & %
= ) '«%‘\“CAE NG
_* — Q" 10849 )
T\ ° %, RoSERT A
' 2 Q ~ WHTE l(0\
; [ | l &N Sea DA
> ¢t
ALL H & V MEASURMENTS ENGLISH D
BENCHMARK CROSS SECTION - N§T TO SCALE
B.M. ELEVATION _1086.09 faonc . EAST
B.M. DESCRIPTION BCF_AND PANAL 1084.41
N-918297.45, F-602764,71 ELEVATION
MPEA‘;RE@IE“N‘;”L HOOD: DEPTH FROM SURVEY
4 3in
1.76_ft 1082.65
T0P TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT & UTILITY ] J
RIBBON COLOR BLUE Borod BoTTON OF F Ty
TESTHOLE COORDINATES  NORTH 918205.07 EAST 602336.05
TESTHOLE STATION OFFSET ¢ 83rd AVENUE

STREET NAME
PAVING THICKNESS & TYPE N/A soiL conpimion SOFT _DIRT
0.0./MATERIAL/TYPE 43" CONCRETE IRRIGATION LINE
REMARKS:
BAT CHECKED BY: TS8

PREPARED BY:




TEST HOLE NO.

TESTHOLE DATA REPORT

DATE DUG

CLIENT PROJECT NO.

TBE PROJECT NO.

TBE TRUCK NO.

SUE CREW
8/2/01 é CITY/COUNTY
AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION
212 2236 W. Shangri-lo Rood (602) 749-8550

Phoenix, Arizona 85029

1. POST/ G.GALLEGOS

GLENDALE/ MARICOPA

83rd AVE.

AND THE GRAND CANAL

FAX (602) 749-8551

LOCATION PLAN

NOT TO SCALE

AW

87.10°

N

~{E]

k
*

S
<
e
hut
M
©

ALL H & V MEASURMENTS ENGLISH

BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1086.09 FACKG EAST
B.M. DESCRPTION _BCF_AND PANAL 1083.78
N-918297.45, E=602764.71 ELEVATION”
. WOTH/0.D.
unwm&ﬁpu - DEPTH FROM SURVEY
4.0in
1.84 ft 1081.94
TO0P Y0P OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT & uTLITY N |
RBBON COLOR — RED BoTTOM BOTTOM OF UTLITY
TESTHOLE COORDINATES  NORTH 918184.44 EAST 602234.50
TESTHOLE STATION OFFSET € 83rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A SOIL CONDITION SOFT, MOIST
0.D./MATERIAL/TYPE (2) 3" P T NOUIT AID 4" WIDE - ELECTRIC
REMARKS:
PREPARED BY: BAT CHECKED BY: 158




TESTHOLE DATA REPORT

TEST HOLE NO. SUE crew __J- PESAKOVIC/ S. LIRA

DATE DUG 872701 é CITY/COUNTY GLENDALE/ MARICOPA

CLIEENT PROJECT NO. o _.===°°=-

T8E PROJECT No. _AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 83rd AVE.
2236 W. Shangri-lo Rood (602) 749-8550

TBE TRUCK NO. 21 Phoenix, kiz%lBOSOZOS FAX (602) 749-8551 AND THE GRAND CANAL
LOCATION PLAN - NOT TO SCALE

—
]

[
ALL H & V MEASURMENTS ENGLISH

BENCHMARK ~ CROSS SECTION - NOT TO SCALE
8.M. ELEVATION _1086.09 facng  _ EAST
B.M. DESCRIPTION BCF_AND PANAl 1083.85
N-918297.45, E=602764,71 ELevATION
WIDTH/0.D.
O SURENENT - DEPTH FROM SURVEY
1,75in
2.00 ft _1081.85
T0P TOP OF UTRITY
MANUAL MEASUREMENT ELEVATION
P.K.NAIL SET AT & UTLITY J
RBBON COLOR — RED LT T~ SoTad oF vty
TESTHOLE COORDINATES  NORTH 918194.24 EAST 602309.94
TESTHOLE STATION OFFSET . € B83rd AVENUE
STREET NAME
PAVING THICKNESS & TYPE 2in ASPHALT soiL conomion SOFT DIRT

0.0./MATERIAL/TYPE 175" PLASTIC CONDUIT - ELECTRIC
REMARKS: _ALSO FOUND CONCRETE PIPE RUNNING TO THE NORTH OF AND PARALLEL TO ELECTRIC REQUESTED.

FULL O.D. NOT OBTAINED :+/- 36", DEPTH- 1.94°
ELEVATION TOP - 1081.91

PREPARED BY: BAT CHECKED BY: 1s8




TESTHOLE DATA REPORT
TEST HOLE NO.

1

SUE CREW
CITY/COUNTY

T. POST/ P. ABRUZZESE
GLENDALE/ MARICOPA

CLENT PROJECT NO. __=22===-
TBE GROUP, INC.

GENERAL LOCATION

91ST AVE. AT
THE_GRAND CANAL

TBE PROJECT NO. _AZ-005-001-01
2236 W. Shongri-lo Rood (602) 749-8550

TBE TRUCK NO. 212 Phoenix, Arizono 85029 FAX (602) 749-8551
LOCATION PLAN - NOT TO SCALE
| / n
ik \j:l y ;'
{ E 120 / —1 55
| O —_—
\\ l L e

S0 27
wv

91st AVE. k——:“
&,

e e ¢t e St
o —
o ———]
——————

OEPTH FROM MANUAL
MEASUREMENT

3.44 ft
TP
MANUAL MEASURENENT

, 1w _Ise
ALL H & V MEASURMENTS ENGLISH
BENCHMARK "~ CROSS SECTION - NOM TO SCALE
BM. ELEVATION. _1067.09 _— EAST
B.M. DESCRPTION PK NAIL AND PANAL 1067.87
N: 918742.06. E: 596975.34 ELEVATION
WIOTH/0.D.
DEPTH FROM SURVEY

1.5in

1064.43

TOP OF UTLITY
ELEVATION

STEEL PIN SET AT & uTROTY | |
RIBBON COLOR RED BoTTOu . aong‘uE x “gururv
TESTHOLE COORDINATES  NORTH 918283.85 EAST 596944.36
TESTHOLE STATION OFFSET . € 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE " 13in soiL conomion SOF T, MOIST
0.D./MATERIAL/TYPE 15" P Ti NDUIT_FOR ELECTRIC
REMARKS: —._2in ASPHALT OVER 1in CONCRETE
CHECKED BY: 1S8

BAT

PREPARED BY:




TESTHOLE DATA REPORT

1. POST/ P. ABRUZZESE

TEST HOLE NO. 12 SUE CREW

DATE DUG 7/25/01 é CITY/COUNTY GLENDALE/ MARICOPA

CLENT PROJECT NO. —___==-===- .

TBE PROJECT NO. —AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 91ST_AVE. AT
2236 W. Shongri-lo Rood ~ (602) 749-8550 THE GR

TBE TRUCK NO. 212 Bmocnix, Aritons 85028 FAX (602) 749-8551 E_GRAND CANAL

LOCATION PLAN - NOT TO SCALE

L
I : ST B

\ L

CANAL

Y o

wv

A

Z

o,
)
«s/
/
]

91st AVE. /

Z,

al

|
|
! z :
,l ‘l 23
| \ i (I
| \ l — = 156
i \
ALL H & V MEASURMENTS ENGLISH T
BENCHMARK " CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1067.09 _— EAST
B.M. DESCRIPTION PK_NAIL _AND PANAL 1068.58
N: 918742.06, F: 596975.34 ELEVATION
o iR — pp———
1.5in
3.75 ft . 1064.83
TOP TOP OF UTITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT € UTILITY |
RIBBON COLOR . RED T BOTION o uruTy
TESTHOLE COORDINATES  NORTH 918279.66 EAST 597019.69
TESTHOLE STATION OFFSET : ¢ 91ST_AVENUE
STREET NAME
PAVING THICKNESS & TYPE . N/7A soiL conpiTion SOF T, MOIST
0.D./MATERIAL/TYPE 1.5 PLASTIC CONDUIT FOR ELECTRIC
REMARKS:

PREPARED BY: BAT CHECKED BY: 1S8




TESTHOLE DATA REPORT

TEST HOLE NO. 13

DATE DUG 7/27/701

CLIENT PROJECT NO. —__--====-

TBE PROJECT NO. AZ-005-001-01
212

TBE TRUCK NO.

EE

TBE GROUP, INC.

2236 W. Shongri-ia Rood
Phoenix, Arizonag 85029

SUE CREW
CITY/COUNTY

T. POST/ P. ABRUZZESE
GLENDALE/ MARICOPA

(602) 749-8550

GENERAL LOCATION

91ST AVE. AT
THE GRAND CANAL

FAX (602) 749-8551

LOCATION PLAN - NOT TO SCALE

|
|
/
120

=
AN

S ——

91st AVE.

\\
N

I\ =
! — T \& = oo o,
} [
,' \o U
i | e —

ALL H & V MEASURMENTS ENGLISH

BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1067.09 P— NORTH
8.M. DESCRPTION PK_NAIL _AND PANAL 1066.73
N: 918742.06. E: 59697534 FLEVATION
up::gﬁe‘lgl“fu“. 0D, DEPTH FROM SURVEY
* 15in
4.35 ft 1062.38
TOP TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT & UTRLITY |
RBBON CoLor — BLUE BOTIOM BOTION OF UTLITY
TESTHOLE COORDINATES  NORTH 918287.04 EAST 506933.48
TESTHOLE STATION OFFSET . € 91ST_AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A SOL CONDITION SOFT, MOIST
0.0./MATERIAL/TYPE 2/-_15" CONCRETE - IRRIGATION
REMARKS: . PIPE_COVERED WITH CONCRETE OVERPOUR - UNABLE TO OBTAIN TRUE O.D.
ADJUSTED T.H. 7.6'NORTH _TO CENTER OF IRRIGATION LINE.
BAT CHECKED BY: IS8

PREPARED BY:




TESTHOLE DATA REPORT

T. POST/ P. ABRUZZESE

TEST HOLE NO. 14 SUE CREW
DATE DUG 7/25/701 é aryscounty __GLENDALE/ MARICOPA
CLIENT PROJECT NO. —======~
TBE PROJECT NO.._AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 91ST_AVE. AT
. Shangri-lo Rood (602) 749-8550 H
TBE TRUCK NO. 212 B i Metsony 88056 FAX (803) 749-8351 THE_GRAND CANAL
LOCATION PLAN - NOT TO SCALE
/ n'
! l
/ /
J_lwo |55
(/
4 j""’
91st AVE. i L
S)
by
SSWH
O 7
‘| 30.48° L Y
]
|
|
l' s | 121 — 156
' 4
ALL H & V MEASURMENTS ENGLISH
BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1067.09 — EAST
B.M. DESCRIPTION PK_NAIL _AND PANAL 1068.23
N: 91874206, E: 596975.34 eV
O ASmEuENT - . DEPTH FROM SURVEY
9.6in
4.27 ft 1063.96
TOP TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT € UTWLITY JL J
RIBBON COLOR BLUE BoTTON Botl’glevo: F Jrury
TESTHOLE COORDINATES ~ NORTH 918311.82 EAST 597011.59
TESTHOLE STATION OFFSET € 91ST_AVENUE
STREET NAME
PAVING THICKNESS & TYPE" C_N/a SoiL coNDITIoN _SAND, SMALL ROCK
0.0./MATERIAL/TYPE .9.98' WIDE CONCRETE/ SLURRY - IRRIGATION
REMARKS: H! M F NC./ RRY_“QVERPQUR" - UN T XP TTOM IN T H. TO WIDTH.
PREPARED 8Y: BAT CHECKED BY: TS8




TESTHOLE DATA REPORT

18 sue crew __dJ. PESAKOVIC/ S. LIRA

TEST HOLE NOQO.
DATE DUG _ 7/26/01 é CITY/COUNTY GLENDALE/ MARICOPA

CLIENT PROJECT NO. e ————"°C

TBE. PROJECT NoO. _AZ-005-001-01 TBE GROUP, |NC. GENERAL LOCATION 91ST _AVE- AT
236 W. Shangri-lo Rood (602) 749-8550 THE GR
TBE TRUCK NO. 21 ghoenix. 85026 FAX (602) 749-8351 E_GRAND CANAL
LOCATION PLAN - NOT TO SCALE
i : /
NEIN =NV
[ | z J_luwo [ 55
\ o ! I /
\ I ' | / (
T wv
91st AVE. g 1
0
SSMH
| .' = B oooLo
) |
| |
| |
" \ | 121 —1s6
q \
ALL H & V MEASURMENTS ENGLISH
BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1067.09 Faong EAST
B.M. DESCRPTION PK_NAIL_AND PANAL 1067.82
N: 918742.06, E: 596975.34 ELEVATION
O AT HOIL. ) DEPTH FROM SURVEY
.__13in '
5.50 ft . 1062.32
0P TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
P.K.NAIL SET AT & UTLITY ]
RIBBON COLOR — BLUE i BT oY
TESTHOLE COORDINATES  NORTH 918302.70 EAST 597002.45
TESTHOLE STATION OFFSET ' € 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE " _14in soiL conpition SOFT, MOIST
0.D./MATERIAL/TYPE 13" CONCRETE WATER LINE
REMARKS: _-_2in ASPHALT OVER 12in CONCRETE
ADJUSTED T.H. 4'NORTH TO WATER LINE t OCATION.
PREPARED BY: BAT CHECKED BY: IS8




TESTHOLE DATA REPORT

TEST HOLE NO. 17 SUE CRew 1. POST/ P. ABRUZZESE

DATE DUG — 7/27/01 g QTY/COUNTY __GLENDALE/ MARICOPA

CLIEENT PROJECT NO. "7 70

TBE PROJECT NO. ..AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 91ST AVE_JUST
2236 W. Shongri-lo Rood (602) 749-8550 NORTH OF TH
TBE TRUCK NO. 212 Phoenix, Arizons 85029 FAX (602) 749-8551 0 E_GRAND CANAL

LOCATION PLAN - NOT TO SCALE

91st AVE. \

£ <

ALL H & V MEASURMENTS ENGLISH

BENCHMARK - CROSS SECTION - NOT TO SCALE
B.M. ELEVATION _1067.09 — NORTH
B.M. DESCrRIPTION _PK_NAIL _AND PAN 1066.66
N: 918742.06. E: 50697534 ELEVATION
PPy WIOTH/0.D.
DCP‘II“SREQ“WT 2 DEPTH FROM SURVEY
15in
5.5 ft . 1061.51
T0P TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
P.K.NAIL SET AT & UTLITY B J
RIBBON COLOR —_BLUE A BT aren

TESTHOLE COORDINATES  NORTH 918558.20 EAST 506955.49

TESTHOLE STATION OFFSET . € 91ST AVENUE
STREET NAME

PAVING THICKNESS & TYPE 8in ASPHALT SOIL CONDITION _SOFT, MOIST

0.D./MATERIAL/TYPE 13" ASBESTOS CEMENT WATER LINE

REMARKS:

PREPARED BY: BAT CHECKED BY: 158




TESTHOLE DATA REPORT

SUE CRew .-

POST/ P. ABRUZZESE

TEST HOLE NO. 18
DATE DUG 7/20/01 é cITY/7COUNTY __GLENDALE/ MARICOPA
CLENT PROJECT NO. .___~="===-
18E PROJECT NO. _AZ-005-001-01 TBE GROUP, INC. CENERAL LOCATION —__91ST AVE. JUST
236 W. Shangri-la Rood (602) 749-8550 FT AN
TBE TRUCK NO. 212 e Ao 85026 FAX (802) 749-8551 NORTH OF THE GRAND CANAL
LOCATION PLAN - NOT TO SCALE
|—_ 1 ——p—
/ f
/ |
/ [
/ /
J 1120 / —1ss
e /
91st AVE.
. N
69.01" __©
'___F 64.27° . s S SSMH
= 0O oOoolo

ALL H & V MEASURMENTS ENGLISH

CROSS SECTION -

NOT TO SCALE

P.K.NAL SET AT & UTLITY

BENCHMARK
B.M. ELEVATION _1067.09 — NORTH

B.M. DESCRIPTION _PK NAIL AND PANAL 1067.32

N: 91874206, E: 59697534 ELEVATION

MP::A’S:.‘K?‘\E"#,* MDD, DEPTH FROM SURVEY
23in

12.14 ft 1055.18
T0P TOP OF UTILITY

MANUAL MEASUREMENT ELEVATION

80TTOM

RBBON COLOR . GREEN MANUAL MEASUREMENT

BOTTON OF UTLITY
ELEVATION

596998.95

TESTHOLE COORDINATES ~ NORTH 918388.90 EAST
TESTHOLE STATION OFFSET . 91ST_AVENUE
STREET NAME
PAVING THICKNESS & TYPE - 7in ASPHALT soi. conpimion . SOFT, MOIST
0.D./MATERIAL/TYPE 23" VCP SANITARY SEWER
REMARKS:
CHECKED BY: 158

PREPARED BY: BAT




TESTHOLE DATA REPORT

TEST HOLE NO. 19 SUE CRew __J. PESAKOVIC/ S. LIRA
DATE DUG 7/25/01 g CITY/COUNTY __GLENDALE/ MARICOPA
CLIENT PROJECT NO. s o= 2
TBE PROJECT NO. _AZ-005-001-01 TBE GROUP, INC. CENERAL LOCATION ____O1ST AVE_ AT
36 W. Shongri-io Road (602) 749-8550 TH RAND
TBE TRUCK NO. 21 B 058 FAX (602) 749-8351 EG CANAL
LOCATION PLAN - NOT TO SCALE
s P —1_J l - (
CANAL wi :
>
_ < [
= ]
T —— ()]
— ____~__\

\ /
D | !/ e 18-38.

BOX
'\

E

i

2

\R

ALL H & V MEASURMENTS ENGLISH

e e

/’/—-
y
/
/
//
///

CROSS SECTION - NOT TO SCALE

BENCHMARK
B.M. ELEVATION _1067.09 racc  NORTHEAST
B.M. DESCRIPTION [PK_NAIL _AND PANAL 1068.06
N: 918742.06, E: 596975 34 ELEVATION
qug‘mw\:ur RIRL, DEPTH FROM SURVEY
72in
113 ft 1066.93
TOP TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT & UTRITY _JL ]
RIBBON COLOR — BLUE BOTTOM BT Y
TESTHOLE COORDINATES ~ NORTH 918216.29 EAST 596948.55
TESTHOLE STATION OFFSET . ¢ 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A SoiL conpimion _SOFT, MOIST

0.0./MATERIAL/TYPE

s/- 72" CONCRETE IRRIGATION LINE

REMARKS: _UNABLE TO OBTAIN TRUE 0.D. DUE TO CONCRETE/ SLURRY "OVERPOUR" ON PIPE IN T.H.

PREPARED BY: BAT

CHECKED BY:

1S8




TESTHOLE DATA REPORT

TEST HOLE NO. 20 SUE CREW T. POST/ P. ABRUZZESE
DATE DUG 7/30/01 é oTy/cOUNTY . _GLENDALE/ MARICOPA
CLENT PROJECT NO. ___ =3====- :
TBE PROJECT NO. ._AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 91ST_AVE. AT
2236 W. Shongri-lo Rood (602) 749-8550 THE GRAN
TBE TRUCK NO. 212 Proenix. Aiton 85020 FAX (602) 749-8551 E D_CANAL
LOCATION PLAN - NOT TO SCALE
u
<
o
o
[>d
Wv
ALL H & V MEASURMENTS ENGLISH
BENCHMARK CROSS SECTION - NOT TO SCALE
B.M. ELEVATION . 1067.09 _— EAST
B.M. DESCRIPTION _PK_NAIL_AND PANAL 1067.81
N: 918742.06, E: 596975.34 ELEVATON
OEPT oot D, S—
72in
1.00 ft . 1066.81
TOP TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
STEEL PIN SET AT & UTILITY ] _!
RIBBON COLOR BLUE 8oTTOM BOTTOM OF AT
TESTHOLE COORDINATES ~ NORTH 918227.78 EAST 597019.77
TESTHOLE STATION : OFFSET . ¢ 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A SOiL CONDITiON HARD, MOIST
0.0./MATERIAL/TYPE 72" CONCRETE IRRIGATION LINE

REMARKS:

PREPARED BY: BAT CHECKED BY: 1758




TESTHOLE DATA REPORT

TEST HOLE NO. 21 sue crRew 1. POST/ P. ABRUZZESE
DATE DUG 7/27/01 é CTY/COUNTY _GLENDALE/ MARICOPA
CLENT PROJECT NO. . =%=°==~

TBE PROJECT NO. _AZ-005-001-01 TBE GRO UP, INC. GENERAL LOCATION 91ST_AVE. AT
TBE TRUCK NO 212 2236 W. Shangri-lo Rood (602) 749-8550 THE GRAND CANAL

Phoenix, Arizona 85029

FAX (602) 749-8351

LOCATION PLAN

- NOT TO SCALE

91st AVE, ——

CANAL
—_— )
T |+
v/ @<
SO IE M

ores

ENGLISH

ALL H & V MEASURMENTS
BENCHMARK CROSS SECTION -
B.M. ELEVATION _1067.09 S EAST
B.M. pESCrRPTION PK_NAIL AND PANAL . 1067.75
N: 918742.06, E: 59697534 ELEVATION
oce rnow swn,_| | |MOWOD. otPTH FROU SURVEY
10.0in
2.24 ft 1065.51
e Wommor | O O T
STEEL PIN SET AT & uTwLITY ] |
RIBBON COLOR RED BoTIow BOTTON oF UTLITY
TESTHOLE COORDINATES  NORTH 918221.21 EAST 596948.61
TESTHOLE STATION OFFSET . ¢ 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A soiL conprmion  SOFT, MOIST
O.D./MATERIAL/TYPE (2) 2.5" PLASTIC CONDUITS LAID 10" WIDE - ELECTRIC
REMARKS:
PREPARED BY: BAT CHECKED BY: 158




TESTHOLE DATA REPORT

TEST HOLE NO. 22
DATE DUG : 7/30/01

EE

SUE CReEw 1. POST/ P. ABRUZZESE
CITY/COUNTY __GLENDALE/ MARICOPA

CLIENT PROJECT NO. ——_-=2==°C
TBE PROJECT NO. _AZ-005-001-01

TBE TRUCK NO. 212

O1ST _AVE. AT
THE GRAND CANAL

GENERAL LOCATION

TBE GROUP, INC.

2236 W. Shangri-lo Rood (602) 749-8550
Phoenix, Arizona 85029 FAX (602) 749-8551

LOCATION PLAN - NOT TO SCALE

91st AVE, ——

—

v
ALL H & V MEASURMENTS ENGLISH
BENCHMARK CROSS SECTION - NOT TO SCALE

B.M. ELEVATION _1067.09

Faong o EAST

B.M. DESCRIPTION PK_NAIL _AND PANAL 1067.86
N: 918742.06, E: 596975.34 ELEVATON
WIBTH/0.D.
mp&m&w DEPTH FROM SURYEY
8.0in
3.24 ft . 1064.62
o e | O O Ao
STEEL PIN SET AT & uTLITY N ]
RIBBON COLOR —RED w1 BT s
TESTHOLE COORDINATES  NORTH 918232.26 EAST 597021.61
TESTHOLE STATION OFFSET . ¢ 91ST AVENUE
STREET NAME
PAVING THICKNESS & TYPE N/A soi. conpmion HARD, SAND & ROCK
0.D./MATERIAL/TYPE (2) * PLASTI NDUITS L AID 8" WIDE - ELECTRIC
REMARKS:
PREPARED BY: BAT CHECKED BY: TSB




TESTHOLE DATA REPORT Sue crew 1. POST/ P. ABRUZZESE

TEST HOLE NO. 23
DATE DUG — 7/30/01 é CITY/COUNTY —_ _GLENDALE/ MARICOPA

CLIEENT PROJECT NO.

TBE PROJECT NO. _AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION ._915T AVE. JUST
2236 W. Shongri-lo Rood (602} 749-8550 NORTH OF THE GRAND CANAL

TBE TRUCK NO. 212 Phoenix, Arizong 85028 FAX (602) 749-8551

LOCATION PLAN - NOT TO SCALE

4\‘-’"‘6
e 91st AVE. _

@ 77.87'
SSWH 24.75

ALL H & V MEASURMENTS ENGLISH

" BENCHMARK "~ CROSS SECTION - NOT TO SCALE
B.M. ELEvaTION _1067.09 . £ ACKG NORTH
B.M. DESCRIPTION BK_NAIL _AND_PANAL 1066.51
N: 918742.06, E: 596975 34 ELEVATION
DEPI‘H m liu,:-"”' WIDTH/0.D. OEPTH FROM
23in
10.54 ft 1055.97
T0P TOP OF UTLITY
MANUAL MEASUREMENT ELEVATION
P.K.NALL SET AT & uTtmITY 1 J
ResoN CoLoR GREEN e B AT
TESTHOLE COORDINATES ~ NORTH 918535.71 ‘ EAST 596995.20
TESTHOLE STATION OFFSET . ¢ 91ST_AVENUE
STREET NAME
PAVING THICKNESS & TYPE Bin ASPHALT SOIL CONDITIoN _SOFT, MOIST
0.D./MATERIAL/TYPE 23" VCP SANITARY SEWER
REMARKS:

PREPARED BY: BAT CHECKED BY: S8




D az [TARRIS
mea
2777 East Camelback Road
Suite 200

Phocenix, Arizona 85016-4302

Tel: (602 347-2777
Fax: (602) 337-2620

July 16, 2001

Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

ATTN: Mr. C. Scott Vogel, 4P.E.
Senior Project Manager
Planning and Project Management Division

-

RE: Contract FCD 98-46

Bethany Home Outfall Channel, Phase II
Fina] Design Cost Proposal

SUBJECT: Utility Potholing

Dear Scott:

Enclosed for your review is the DMIM+HARRIS request for additional funding for optional utility potholing
associated with the Design of Reach A of the Bethany Home Outfall Channel - Phase II. DMJM +HARRIS will
identify the pothole locations, review with the FCDMC utility coordinator and locate all potholes in plan and profile
on the construction drawings.

In support of this effort, DMIM+HARRIS requests $13,289.70 in optional funding. The remaining value of the
optional potholing task would be $3,790.00 as negotiated for this phase of the contract. If you have any questions
concerning this proposal, please do not hesitate to call me at (602) 337-2540.

Sincerely,

DMIM-+HARRIS

ey £ rcl—

Jeffrey R. Minch, P.E.
Project Manager

Attachments

Cc: MSS, SMO, MET

AN AECOM COMPANY



CONSULTANT/SUBCONSULTANT COST PROPOSAL SUMMARY

CONSULTANT/SUBCONSULTANT: DMJM .i\rizorm, Inc.

PR( )_[F.(;_T NAM: Berhany Home Ourfall Channel, Phase 11 - OPTIONAL ITEMS
CONTRACT NO.: FCD 98-46

OPTIONAL NO.: 16 - Utdlity Potholes

DATE: July 15, 2001

DIRECT LABOR

FY '00 .

Classifications ) Manhouts Hourly Rates Labor Costs
Project Principal 0 S - 6231 ) -
Project Manager 2 S 4091 ) 81.82
Discipline Manager 0 TS 4452 ) -
St. Project Engineer 0 S 37.92 ) -
Project Engineer 8 S 32.49 S 259.92
Landscape Architect 0 S 37.26 S -
Engineer/Designer 0 S 22,71 S -
Landscape Designer 0 ) 21.00 S -
CAD/Technician 0 S 18.89 $ -
Clerical/ Administraton 0. S 15.91 S -

Total Hours: 10 Total Labor:  § 341.74

OVERHEAD @  1429% ofLabor: § 488,35

Subtotal: '$°___° 830.09 |
DIRECT AND QUTSIDE EXPENSES
Subtotal: S 100.00
Cost Proposal Summary Pagelof2 DMJM

i C Aatianat B ln 7115/01 5:44 PM



SUBCONSULTANTS

Name Cost Task

Logan Simpson Design. Inc. S - (Public Involvement -MBE/WBE)
ATl Inc. S - (Georechnical - MBE/\WBTE)
AZTEC Engineering, Inc. S - (Survey - MBE/WBE)
Premier Engineering Corp. S - (Strucrures - MBE/WBE)
Aqua Engineering S - (Landscape Irrigation)
TBE, Inc. S 12,260.00 (Udlity Locating)
Subtotal: § 12,260.00
Subtotal Labor: S 830.09
Subtotal Expenses: S 100.00
Subtoral Subconsultants: S 12,260.00
Total Consultant Cost: S 13,190.09
Net Fee (Subtoral Labor x 12%):  § 99.61
TOTAL PROPOSED FEE: § 13,289.70
Cost Proposal Summary Page 20f 2 DMJM

716/01 12:41 PM



FLOOD CONTROL DISTRICT of Maricopa County
Bethany Home Outfall Channe!
Task Listing - Optlonal ltems

8 Project Project | Discipline | Sr. Project | _Project_ | Landscape | Engineer/ | Landscape | L
- i Principal | Manager | Manager | Engineer | Engineer | Architect | Designer | Designer | Clerical ; Total

Section: Task $ 6231]8 400118 4452|8 3792|$ 324918 372618 2271!§ 21.00 $ 1591
2 ) 8" Y IO A 10

T —— b =1 '
hours 0 2 0 2] 8 0 0 0 1....0 0 10

1 i
1
Contract FCD 98-46 71501

Page 1of t



EL

ENGINEERS

PLANNERS

SURVEYORS and MAPPERS
SUBSURFACE UTILITY ENGINEERS

T2E GROUP, INC.

July 16, 2001

Mr. Jeff Minch, P.E. “EIVED
DMJM Arizona, Inc JUL 1 7 200

2777 E. Camelback Rd., Suite 200
Phoenix, AZ 85016-4302

Re: ~ Proposal for Surveying and Utility Locating Services
Bethany Home Outfall Channel, Phase II.
Dear Mr. Minch:

TBE Group, Inc, is pleased to submit this proposal to provide professional surveying and utility
locating services (potholing) on the above referenced project. The following is our scope of
work and estimated fee.

SCOPE OF WORK

TBE will provide air/vacuum excavation potholing on existing utilities to determine their
depth, horizontal and vertical location, size and material composition at the locations depicted
on the plan sheets provided. In addition, we wiil provide field survey to establish invert
elevations on six manholes and two catch basins. The pothole unit rate is $460.00 and includes
mobilization, traffic control for single lane closures, survey, and utility location reports for
excavation up to six (6) feet deep. For excavation in excess of six (6) feet and less than
fourteen (14) feet in depth there is a surcharge of $30.00/foot. For excavation in excess of
fourteen (14) feet and less than twenty (20) feet in depth there is a surcharge of $40.00/foot.
Reimbursable costs include permit fees, special barricading for night work or multiple lane
closures in signalized intersections and use of off-duty police officers.

ESTIMATED FEE
L. Potholes —23 @ $460.00 each $10,580.00
2. Field Survey-2 person crew
3 hours @ $110.00/hr $330.00
3. Traffic Control/Off-duty police officer $450.00
4, Permit Fees $100.00
5 Extra depth surcharges $800.00
Total $12,260.00
COMPENSATION

TBE proposes compensation for the work defined above be on a Lump Sum basis for the total
amount of, $12,260.00. :

2 AL (Y - 1 s . . oy . Cinen oo e
2238 W. Shangri-ta Tead - Phoenix, Anzong 85029 o7 »74% 8550



Proposal to DMJM for Surveying and Locating Services, BHOC , Phase Il 2

SCHEDULE

From date of notice to proceed, please allow 10 working days to complete the field work and
provide final deliverables.

TBE Group, Inc. appreciates this opportunity to be of service. Should you have any questions
or require additional information, please call.

~ Sincerely,

Lol fheoef

David S. Huscher, RLS
Director SUE/Survey Services
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SEWER CATALOGING

SEWER MANHOLE DATA SHEET

MANHOLE NUMBER:

P07

%y o7 & Sendase

MANHOLE DESCRIPTION - TYPE: Togtre Sower

Id

SIZE: _2:25

CONDITION: Cee2 | Z o cse

NORTHING HORIZONTAL DATUM
EASTING A A D,
RIM ELEVATION VERTICAL DATUM £070.2 .5
LAT. N: > TYPE:
LONG. W: | 1 SIZE: -
| [ N, 230
//'.
/
TYPE: / TYPE:
SIZE: S LN sizE
]
INV: ) ‘ ) N INV
|V e/
. g /
. - '/' .
- .
r I TYPE:
] SIZE: e

LOCATION:

Z —

DESCRIBED BY: /2. erazrt . Abeox=— DATE RECOVERED: £4= /= 29
~ :

Consulting Engineers, Inc.

40 E. VIRGINIA AVENUE SUITE 200 PHOENIX AZ 85004 - €02.284.7505




1) e nfes

SEWER CATALOGING

SEWER MANHOLE DATA SHEET

MANHOLE NUMBER: LT p53
: CFy of Flnckt
MANHOLE DESCRIPTION - TYPE: - -/é», o —orz s
SIZE: 275"

CONDITION: _foo0 T =&

NORTHING ' HORIZONTAL DATUM
EASTING - . = - R A}
RIM ELEVATION VERTICAL DATUM £0272:2.5
LAT. N: c> TYPE:
LONG. W: | 1 SIZE: e
| | INV: LTS
/,/—\,\
/.’ \
TYPE: / \ TYPE: VL
SIZE: e T T ="  size £
| V- | — —
A\ l'
- e
- .
r 1 TYPE:
| SIZE:

L AL N 7_-5

7 3
LOCA770N e /%7 Loiry De  Fosr Nordh Lowod
Lope of D/ 5T A4/E".

DESCRIBED BY: %ﬂw}&,{,‘,z& oe 7 DATE RECOVERED: == 22

Consulting Engineers, Inc.

40 E. VIRGIMA AVENUE SUITE 200 PHOENIX AZ 85004 - 802284.7505




SEWER CATALOGING

SEWER MANHOLE DATA SHEET
#Z

MANHOLE NUMBER:

MANHOLE DESCRIPTION — TYPE:

C/? d7£ &é‘ﬂ&’d
fa_/)/ %);w S bd’k

SIZE: _2.75

CONDITION: &ozo s/ c5sE
NORTHING HORIZONTAL DATUM
EASTING P?C A D
RIM ELEVATION VERTICAL DATUM Z£8Z2.27
LAT. N: <> TYPE:
LONG. W: | 1 . SIZE:
| | N 2 FD
~
/o
TYPE: / TYPE
SIZE: T - SIZE:
INV: N ’ ' X INV:
z__ 4 —_
\ /
\ ,
. P ‘/‘
.. .
r | TYPE
L | SIZE:
AL INV: —ZZ2. 4D
LOCATION: Ao 9/ % e ;’,3ﬁ==441,4J ',glaﬁga

PR & Sl -

£ 20 =

DESCRIBED Bx-/ﬂ%ﬂ /V.z;_ﬂc DATE RECOVERED: _/8-¢ =52

Consulting Engineers, Inc.

40 E. VIRGIMA AVENUE SUITE 200 PHOENIX AZ 85004 - 602.204.7605




SEWER CATALOGING

Vegiry e Tipe 2 526 2
SEWER MANHOLE DATA SHEET CiTir RS
MANHOLE NUMBER: =3 ~ S
T’y o (Frern Ias
MANHOLE DESCRIPTION - TYPE: ’:., o S
Size: _Z.75 -
CONDITION: Good s stz
NORTHING HORIZONTAL DATUM
EASTING : o & A D
RIM ELEVATION 22648 .2/ VERTICAL DATUM J070.0457
LAT- N: Ky TYPE: /’VC-
LONG. W: | 1 sze 2477
| e 2227
v
/
/
YPE: / , TYPE:
SIZE: e T ——nNn SIZE:
N e o ‘ X INV:
v o2 | -
\.\\ ‘/
.. .. -

' | TYPE: __/.l/.g——
2/
L size: =24
LI e T2

LOCA770N 7% /,,, LA P d Coaern / Ot S mnd 97 e

:‘7{44/'(’:&&/)4“/”4/ @m'u/

DESCRIBED BY: //M;W . Aéfx—ﬂ# DATE RECOVERED: _S8-18-22

RIS corsting Enginer, .

40 E. VIRGINA AVENUE SUITE 200 PHOENIX AZ 66004 -~ 602.284.7505
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SEWER CATAL OG/NG'

VERIEY Wege =g 4 me o

~Tr
SEWER MANHOLE DATA SHEET T FLens
MANHOLE NUMBER: z |
LoFy of G,-{.:ﬂ';/:,,..f:
MANHOLE DESCRIPTION — TYPE: ' b i
SIZE: =75

CONDITION: =022 .- :02C

NORTHING HORIZONTAL DATUM
EASTING . Y.
RIM ELEVATION —ZQ85.02 ' VERTICAL DATUM £472.275 z
LAT. N: <> TYPE: src
7 7
LONG. W: | j SIZE: 2% ¢
| I e LZ2eZ
/‘/(
TYPE / TYPE
size: — T —TN  szE
NV e >\ I INV:
e — = —
\\ . /

v

-

| { Tee: _LVE

,4 ” 7
k SIZE:
N Y L —

LOCA770N Do o7 the (e e 4ls_ Q,naf P

o7 & o " e AP e A s 9/ @«.._./ 2
) ) o .

DESCRIBED BY: 0/»«:«;«/ oz //@:67‘ DATE RECOVERED: f-Z4-27

RIS orsting Enginers,

40 E. VIRGIMIA AVENUE SUITE 200 PHOENIX AZ 85004 - 602.284.750%
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SEWER CATALOGING

vECIFY Desc, TYPE § 5/26 o

SEWER MANHOLE DATA SHEET &7 »#znns

MANHOLE NUMBER: /
C/Jy 0T &/ 2rcin /e
MANHOLE DESCRIPTION - TYPE: S AN TE LY T EWER
SIZE: _2.75 -

CONDITION: _€200 , woz_stzs

NORTHING HORIZONTAL DATUM
EASTING ' AC L.
RIM ELEVATION — 28804 VERTICAL DATUM 0Z0.0452
LAT. N: TYPE: _YE
< PR e
LONG. W: ' 7N sze 2472
| | INV: — /54
//
/.’
TYPE: / TYPE:
SIZE: = - SIZE:
INV: é ‘. INV:
\\ '/'
. .
.. - '/'
\r_,ra
I | TYPE: _2XC
| size: 2477

 LOCATION: —Soi?f 77 the (onnd O] S2S - and 275 Zxid-

-’
=7 éf-ﬂéj /ﬁ:.,(/éﬂ I S e Srﬁ/v/—e‘a.e-(c .
—t

DESCRIBED BY: (xgjm_%& ALz=x7~  DATE RECOVERED: £~Z8-22

— - /
Consulting Engineers, Inc.

40 E. VIRGMNIA AVENUE SUITE 200 PHOENIX Azuom-coa.qusos/
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N TR TS | TV AT WA

SEWER CATALOGING

VERIFY Decc, TyPL, 2 $12E Trp

SEWER MANHOLE DATA SHEET 27 Fiows -
MANHOLE NUMBER: | 4 (pr7ze22)

e NP Ca T Artnre S ._::’-’w. AsT_ P

MANHOLE DESCRIPTION — TYPE:
v

CONDITION: Good

s S E

© LOCATION: & Faacd == e

NORTHING ____ 9/ 22 44.6 2 HORIZONTAL DATUM

.S ’
EASTING g2/85. S0 S 85 %0 E, Zm
RIM ELEVATION £282.%¢ VERTICAL DATUM L288.252<

32

| LAT. N: > TYPE:
LONG. W: | 1 SIZE:
| | INV:
P

TYPE: 2772 !

size; 2477 T ——n SIZE:
we Zezz2 A nv:
| T S
\Wwv> (o3l .5 : g
- ./ '
Y rf
r l TYPE: SPE AL
L sze: 247
L3 INv: L2

/"/ ’-"'../%,I.u‘&\j— et tate? DD &/’f "/ ‘7‘

@’LJ /4 "3 ""’f ~7 "A /*—’/7"9\1\‘,@_5, it b o) S »7‘4,—# pd
- 3

Q "%/ 22l J‘J LT o o ’-"-) fl, 7’ o /\ .__)., - /,_,.— s Ty

Y G e - 7

DATE RECOVERED: 8-26-22

DESCRIBED BY: ivnsene T AT

~

m Consulting Engineers, Inc.

40 E. VIRGINIA AVENUE SUITE 200 PHOENIX AZ 85004 - €02.284.7505
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A IO P | O (PN T R

SEWER CATALOGING N\

\Veg.f) Dece., Typr £ 126 g

SEWER MANHOLE DATA SHEET Citl Peans

MANHOLE NUMBER: < (2524 )

MANHOLE DESCRIPTION — TYPE:
' SIZE: 2. Z WM/ S

CONDITION:
NORTHING T/ B3 44 .8 # HORIZONTAL DATUM
EASTNG —£227/82. 2% ' Br7 93406 £ s0.0)
RIM ELEVATION _Z283.57 VERTICAL DATUM _ZO88.7525
LAT. N: , . TYPE:
<Y j ]
LONG. W: | SIZE:
l ‘ INV:
TYPE: TYPE:
SIZE: SIZE:
INV: INV:

l |  TYPE
L | SIZE:
A3 nw

..444.4[ /é ‘_5-»:% ﬂ? v"ﬁé WAJ%’MJ 5.,-—.,7:;’ ../(;'——_75’.,,- S
‘/5)"’%6 ").7}7_-4»«&’(75—:;— <D /67:%'&%4/ /(/,—,,.,,.v /‘_.»/ 4-'1»’}
o &

—e
__? __,4-‘/»":571.’.4( e

DESCRIBED BY: A v;...«.j«//,,j_% //1///7‘ DATE RECOVERED: £-24-22

m Cansdltfng Engineers, Inc.

40 £ VIRQINIA AVENUE SUITE 200 PHOENIX AZ 85004 - 602.204.7505
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at flne

I BN U e

SEWER CATALOGING - N\

YEREY TDEsc TTNFE, P TF Trel

SEWER MANHOLE DATA SHEET Cav TANS

MANHOLE NUMBER:

MANHOLE DESCRIPTION - TYPE:

NORTHING 7/ S/ 32.8%

EASTING B2 2/ K7 27

RIM ELEVATION L8552 5%

LAT. N:
LONG. W:

TYeE: _VE

size: L7

v 2232 N
0958 M——=

§ (2828

(
=R T~ B SR I AV Ao

SIZE: = "‘-7 :
CONDITION: ot oo cvze

HORIZONTAL DATUM
e 3240 E s0.0n)
VERTICAL DATUM ~£282. 7224

,Ky 1 size: =2
] ., TEZF pve
I 'NV- T)/pé- : A
/“——5/25: g7
Zwy ; £ 8BS
1034.25
TYPE: &A%
N osze 22
) X IN: L2 85
/_.....__/
J 0. 72 .95
. '.'/
-~ r'
r l TYPE: _E£7 1
| size: 22
L/<) N: 27
jo752.21

" LOCATION: & _pfe o the Z20Bireid commstce ot SanoPom: 7.

5 —~ - : . .
P2 .:-/)/ 57 - 77}-?# ~f ':74/ Q/Q;'f'l-'..w-'.f/‘} T O A i ‘.J?’\ N /4

) S .
@ Tode :',1“— L £,

.3 - . §
G- - o . .
s \/_.V.j(.g,,.“/ o Ll e AL~ -—) .’L—:’\_J

82 7 (2 prrriit.

' 7

DESCRIBED BY.-,..»'Q»;W_ e ~257]  DATE RECOVERED: _£:Z:222

4
[4

m Consulting Engineers, Inc.

40 E. VIRGNIA AVENUE SWITE 200 PHOENX AZ 85004 - 602.284.7505
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SEWER CATALOGING

SEWER MANHOLE DATA SHEET

MANHOLE NUMBER:
MANHOLE DESCRIFTION - TYPE:

» 7‘5’ /
C Pty o, oF Flendele_
s TALY SE W EL

2,75

SIZE:

CONDITION: Z2/_ 4=

NORTHING HORIZONTAL DATUM
EASTING | B3 (R 08 /0.007)
RIM ELEVATION VERTICAL DATUM L2858.7=5
LAT. N: TYPE:
K>
LONG. W: : | ) SIZE:
VL D7 I
7
/
TYPE: / TYPE:
SIZE: T T T sizE
INV: A ‘ ] N INV
-.\‘ ’/
\]___,r—
| |  TYPE:
L SIZE:
AL INV: -3, /D
. LOCATION: ﬂ /7 ..4»'»&»—'/4/ 2 Y 72 ﬂrvy’g /’7 4&%-—'-«/‘/ ,é‘/

) =557

DESCRIGED BY: ‘%Z.,-:-«//.« e A :2;*7—42 DATE RECOVERED:

m Consulting Engineers, Inc.

40 E. VIRGINIA AVENUE SUITE 200 PHOENIX Azuou-mzu.y
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SEWER CATALOGING

SEWER MANHOLE DATA SHEET

MANHOLE NUMBER: ZoR22
Co A a>~ g/e’vo/o
MANHOLE DESCRIPTION - TYPE: STAEN 7 T
' SIZE: 2.2-5

CONDITION: 20z, zor coss

NORTHING HORIZONTAL DATUM

EASTING . ' B9, o (f, 28, /d-dA/J
RIM ELEVATION VERTICAL DATUM 24825
LAT. N: > TYPE:
LONG. W: i \ SIZE:
' | INV: /2. 52
//—-l\
/./
TYPE: / \ TYPE:
SIZE S T TN size
INV A ' } X INV
Y —— -
\.\‘.
. rr." :
r |  TYPE:

LOCATION: s B2 rneer r4_?s mf = e e Aloenn 2

DESCRIBED BY: JN;«M, =z /44;“—47‘. DATE RECOVERED: _/&=S—=%3

Consulting Engineers, Inc.

40 E VIRGINIA AVENUE SUTTE 200 PHOENIX AZ 85004 - 602.204.7508




P | VT R N B § R TR}

SIZE e T ' A SIZE! e
N oA ! N w =285
-/

7TiPE
Sor2e

ZAV, 5SS

. LOCATION: & Nol Fmed e e 53 CC 2 pomenne oo

SEWER CATALOGING - \

B -7
SEWER MANHOLE DATA SHEET 293¢
#
: SEz2S
MANHOLE NUMBER =2 ——
MANHOLE DESCRIPTION - TYPE: .)’a-,,/vé,;«/ S S C A
SIZE: 2. 75

CONDITION: oo .2/ s

NORTHING ) HORIZONTAL DATUM
EASTING )
RIM ELEVATION VERTICAL DATUM
LAT. N: TYPE:

<> 1 —
LONG. W: . ' SIZE:

l l INV:

DESCRIBED BY: /2 s e NG 557 DATE RECOVERED: _Lo0—5= 9
’ Vg

Consulting Engineers, Inc.

40 E VIROMNIA AVENUE SUITE 200 PHOENIX AZ 0685004 - 602.384.750%




ot Jlue

5 VTP KAl

SEWER MANHOLE DATA SHEET

o -
MANHOLE NUMBER: 25+
MANHOLE DESCRIPTION -~ TYPE: A e Y SELIEL
SIZE: _Z.Z7=

SEWER CATALOGING - N\

CONDITION: Fogd | sorees e

NORTHING HORIZONTAL DATUM
EASTING ' L7 93 (40, /0.040)
RIM ELEVATION VERTICAL DATUM L288.75
LAT. N: TYPE:
K> j
LONG. W: | SIZE: —_—
' | | INV: ____/ “ZS
/—/sl\
/ |
TYPE: / \_ YeE:
SIZE: T S SIZE:
INV: >\ ‘ } \< INV: /
v _ [
\ J
..\ s R
r I TYPE:
k | SIZE:
K3 v Tzdzs
s # / - ' =)
//r g3 Lt Crrantl 52 S /VM =2 Zo)ﬁ»z‘a.‘-é /f/»u !

. LOCATION:

DESCRIBED BY: 2leteazms Zow Niwer M#DA'TE RECOVERED: (0=S=23

omd Z A pleat gy & O IO B ] 2D

Consulting Engineers, Inc.

40 E VIRGINIA AVENUE SUITE 200 PHOENX Azoscm-mzu.noy




Bethany Home/Grand Canal Fiood Control Project
Bethany Home Outfall Channel
SR101L to 83" Avenue - Design Data Report

RIGHT-OF-WAY AND EASEMENTS

DMJM+HARRIS September 2002



ROW.out

Cogo Generated Coordinates
HHH R R E B
# BHOC Properties #
4 DEVELOPED: 05-08-01 GJJ #
:  Revised by DBL 7-29-01 #
HHHHHHBHEHHHBHHHHSHHHHGHERU G
* QC by JRM
### DELETE GEOMETRY CREATED
DEL COOR (500-1199) # delete all coordinates
35 point(s) deleted
DEL COOR (1210-8150)
78 point(s) deleted
DEL F [600-700] :
Figure 600 deleted
Figure 700 deleted
2 alignment (s) deleted
DEL F [1000-8299] # delete all figures
Figure 1000 deleted
Figure 1100 deleted
Figure 2000 deleted
Figure 3000 deleted
Figure 4000 deleted
Figure 4100 deleted
Figure 5000 deleted
Figure 6000 deleted
Figure 7000 deleted
Figure 8000 deleted
Figure 8100 deleted
Figure 8110 deleted
12 alignment(s) deleted
DEL COOR (8400-8499)
6 point(s) deleted
DEL F [8400]
Figure 8400 deleted
1 alignment(s) deleted

,\*
* SECTION CONTROL COORDINATES
o RESULTS OF SURVEY BY COLLINS PINA 5/3/00
*
s 500 918084.33 591686.37 # NW COR SEC 16, BETHANY HOME AND 99TH AVE.
500 918084.3300 591686.3700 0.0000 grd-pts
501 918250.31 596975.69 # NW COR SEC 15, BETHANY HOME AND 91ST AVE.
501 918250.3100 596975.6900 0.0000 grd-pts
502 918231.17 602274.29 # NW COR SEC 14, BETHANY HOME AND 83RD AVE.
502 918231.1700 602274.2900 0.0000 grd-pts
* g 500 918084.327 591686.367 # NW COR SEC 16, BETHANY HOME AND 99TH
AVE.
* 501 918250.308 596975.648 # SE COR SEC 9, BETHANY HOME AND 91ST
AVE.
* 502 918231.171 602274.249 # NE COR SEC 15, BETHANY HOME AND 83RD
AVE.

# SRP MEASURED R/W (North)
L DI 500 600 NOO-00-00E 71.00

600 918155.3300 591686.3700 0.0000 grd-pts
600 601 N87-12-36E 26.59
601 918156.6243 591712.9285 0.0000 grd-pts
601 602 N86-46-57E 2619.38
602 918303.6408 594328.1795 0.0000 grd-pts
602 603 NB89-38-06E 2535.97
603 918319.7960 596864.0980 0.0000 grd-pts
603 604 N89-42-47E 111.61
604 918320.3549 596975.7066 0.0000 grd-pts
604 605 S00-04-04W 13.34
605 918307.0149 596975.6908 0.0000 grd-pts
605 606 s589-48-03E 2644.46
606 918297.8225 599620.1349 0.0000 grd-pts
606 607 n00-11-27e 6.20
607 918304.0225 599620.1555 0.0000 grd-pts
! F 600 (600-607)
- 600 ( 600 601 602 603 604 605 606 607 )
FD [600] *NORTH R/W GRAND CANAL
Figure ID Figure Description



600 _ NORTH R/W GRAND CANAL
# SRP MEASURED R/W (South)
L DI 500 700 S00-00-00W 38.05
' 700 918046.2800 591686.3700 0.0000 grd-pts
700 701 NB6-37-04E 1324.34
701 918124.4116 593008.4032 0.0000 grd-pts
701 702 N86-34-08E 1249.58
702 918199.1970 594255.7433 0.0000 grd-pts
702 703 S80-37-36E 74.23
703 918187.1074 594328.9822 0.0000 grd-pts
703 704 N89-27-02E 2646.76
704 918212.4884 596975.6205 0.0000 grd-pts
704 705 NOO-11-40W 3.83
705 918216.3184 596975.6075 0.0000 grd-pts
705 706 S89-47-32E 2629.35
706 918206.7833 599604 .9402 0.0000 grd-pts
706 707 S00-12-28E 4.63
707 918202.1533 599604 .9570 0.0000 grd-pts
707 708 S89-50-14E 2669.18
708 918194.5702 602274.1263 0.0000 grd-pts
708 709 S00-21-29W 7.29
709 918187.2803 602274.0807 0.0000 grd-pts
709 710 S89-18-25E 489.92
710 918181.3543 602763.9649 0.0000 grd-pts
710 711 S47-15-01E 270.31
711 917997.8687 602962.4605 0.0000 grd-pts
711 712 S42-11-13E 1038.55
712 917228.3471 603659.9006 0.0000 grd-pts
S F 700 (700-712)
700 ( 700 701 702 703 704 705 706 707 708 709 710 711 712 )

FD [700] *SOUTH R/W GRAND CANAL

Figure ID Figure Description
700 SOUTH R/W GRAND CANAL
HH S H S EHEE B HEHE B R R R R S
R
Parcel # 102-01-001
# Item # A002.001
L DI 500 1000 n87-44-07e 2639.58 # PT 500 IS S 1/4 COR SEC 9
1000 918188.6371 594323.8883 0.0000 grd-pts
1000 1001 n00-00-00e 115.00
1001 918303.6371 594323.8883 0.0000 grd-pts
1001 1002 s86-~43-10w 1317.53
1002 918228.2412 593008.5173 0.0000 grd-pts
1002 1003 n00~00-00e 230.62
1003 918458.8612 593008.5173 0.0000 grd-pts
1003 1004 n86-43-10e 1317.53
1004 918534.2571 594323.8883 0.0000 grd-pts
1004 1005 S00-00-00e 230.62
1005 918303.6371 594323.8883 0.0000 grd-pts

L DI 602 1500 S86-46-57W 1317.53 # Locate common point along proposed R/W

from measured
1500 918229.6925 593012.7263 0.0000 grd-pts
# bearing for transformation calculation.
C T (1001 1002) (602 1500)

Rotation angle is 359%56'13.0000"

Scale factor

Easting tran
T CO (1000-1

is 1.00000000
Northing translation is

slation is
005)

0.0037
4.2912

1000 918188.6409 594328.0529 0.0000 grd-pts
1001 918303.6408 594328.1795 0.0000 grd-pts
1002 918229.6925 593012.7263 0.0000 grd-pts
1003 918460.3124 593012.9801 0.0000 grd-pts
1004 918534.2607 594328.4333 0.0000 grd-pts
1005 918303.6408 594328.1795 0.0000 grd-pts
S F 1000 (1001 1002 1003 1004 1001)
1000 ( 1001 1002 1003 1004 1001 )

HEHHEEHHHEHEHHE BB R R R R R R R e

#HfEHHHHH
# Parcel # 1

02-01-002E

# Item # A002.002

L DI 501 2001 n00-00-00e

70.20 # PT 501 IS SE 1/4 COR SEC 9

ROW.out



2001 . 918320.5100 596975.6900
2001 2002 s89-32-58w 2649.95
2002 918289.6719 594325.8219
2002 2003 n00-00-00e 230.00
2003 918529.6719 594325.8219
2003 2004 n89-32-58e 2645.80
2004 918550.4774 596971.5401
2004 2005 s00-00-00e 230.00
2005 918320.4774 596971.5401
C T (2001 2002) (604 602)
Rotation angle is 359754'40.1543"
Scale factor is 0.99910561
Northing translation is -0.1551
Easting translation is 0.0166
T CO (2000-2005)
2001 918320.3549 596975.7066
2002 918303.6408 594328.179%5
2003 918533.4348 594328.5358
2004 918550.1228 596971.9167
2005 918320.3287 596971.5604
S F 2000 (2001 2002 2003 2004 2001)
2000 ( 2001 2002 2003 2004 2001

FHHHHEEHEHHHHHHHEHHEHHE I R R R R R R R

HuH#HH$HHE
# Parcel # 102-04-003F
# Item # A002.003

)

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
0.0000
0.0000
0.0000
0.0000

grd-pts
grd-pts
grd-pts
grd-pts

grd-pts

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

# PT 501 IS SW 1/4 COR SEC 10

8384

6238

6238

6235

8381

5684

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

L DI 501 3001 n00-09-00e 56.70
3001 918307.0098 596975.
3001 3002 n00-09-00e 300.00
3002 918607.0088 596976.
3002 3003 sB89-54-43e 62.00
3003 918606.9135 597038.
3003 3004 s89-54-43e 228.00
3004 918606.5631 597266.
3004 3005 s00-09-00w 300.00
3005 918306.5641 597265.
3005 3006 n89-54-43w 221.27
3006 918306.39042 597044.
L DI 605 3500 S89-48-03E 68.73 # Locate common point along
measured
3500 918306.7760 597044.

4204

0.0000

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

grd-pts
proposed R/W from

grd-pts

# bearing for transformation calculation.

C T (3001 3006) (605 3500)
Rotation angle is 359%53'20.0000"
Scale factor is 1.00000000

Northing translation is 0.0051

Easting translation is ~0.1476

T CO (3001-3006)
3001 918307.0149 596975.6908
3002 918607.0118 596977.0580
3003 918606.7963 597039.0576
3004 918606.0037 597267.0562
3005 918306.0069 597265.6891
3006 918306.7760 597044.4204

S F 3000 (3003 3004 3005 3006 3003)

3000 { 3003 3004 3005 3006 3003

$HEHEHE HEHE B R S R R R HEHRERERR

$H#4FHHAHH
# Parcel # 102-04-003H
# Item # A002.004

S 4000 100000.000 100000.000 # RANDOM POINT

4000 100000.0000 100000.
L DI 4000 4001 s89-50-1l4e 63.49
4001 98999.8196 100063.

4001 4002 n00-04-16w 293.60
4002 100293.4194 100063
4002 4003 n89-48-03w 2368.40

4003 100301.6522 97694.
4003 4004 s00-02-48e. 300.00
4004 100001.6523 97694.
4004 4005 s89-48-03e 2354.43
4005 99993.4681 1000459.

4005 4006 n00-11-27e 6.40

0000

4897

.1254

7397

9840

3998

)

.0000
.0000
.0000
.0000
.0000
.0000

[eloleNoNoNal

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

grd-pts

ROW.out



4006
4007

crom measured
4500

99999.

99999.

918306.

8680

8281

0068

. 100049.4211
4006 4007 S89-50-14E 14.07
100063.4910
DI 606 4500 NB89-48-03W 2354.43 # Locate common point along proposed R/W

597265.

for transformation calculation.
C T (4005 4004) (606 4500)
e is 0%00'00.0000"

Rotation angl
Scale factor

Northing translation is
Easting translation is

T CO (4001-40

is 1.00000000
818304 .3544

07)

499570.7351

7191

0.0000 grd-pts

0.0000 grd-pts

0.0000 grd-pts

0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts

4001 918304.1741 599634.2248
4002 918597.7738 599633.8604
4003 918606.0067 597265.4747
4004 918306.0068 597265.7191
4005 918297.8225 599620.1349
4006 918304.2225 599620.1562
4007 918304.1825 599634 .2261
S F 4000 (4001 4002 4003 4004 4005 4006 4007)
4000 ( 4001 4002 4003 4004 4005 4006 4007

HHEGHEHHHHHERHEH R S R R R R R R R R

HHHHGHHBH
# Parcel # 102-11-010B
# Item # A002.005

)

L DI 502 5001 s89-47-22w 3275.13 # PT 502 IS NE 1/4 COR SEC 15

5001 918219.1343 598999.1821 0.0000 grd-pts
5001 5002 s00-12-38e 34.03

5002 918185.1045 598999.3072 0.0000 grd-pts
5002 5003 s34-19-15e 585.60

5003 917701.4614 599329.4839 0.0000 grd-pts
5003 5004 nB89-44-43e 810.01

5004 917705.0625 600139.4859 0.0000 grd-pts
5004 5005 n51-50-07e 406.89

5005 917956.4897 600459.3981 0.0000 grd-pts
5005 5006 n85%5-44-43e 1760.01

5006 917964 .3143 602219.3907 0.0000 grd-pts
5006 5007 n00-01-15w 230.00

5007 918194.3142 602219.3071 0.0000 grd-pts
5007 5008 s89-44-43w 2304.29

5008 918184.0700 599915.0398 0.0000 grd-pts
5008 5009 s00-00-37e 296.57

5009 917887.5000 595915.0930 0.0000 grd-pts
5009 5010 s89-47-22w 2350.00

5010 917886.4343 599625.0950 0.0000 grd-pts
5010 5011 n00-00-37w 296.35

5011 918182.7843 599625.0418 0.0000 grd-pts
5011 5012 s895-44-43w 19.86

5012 918182.6960 599605.1820 0.0000 grd-pts
5012 5013 n01-00-32w 4.63

5013 918187.3253 599605.1005 0.0000 grd-pts
5013 5014 s89-47-25w 605.80

5014 918185.1078 598999.3046 0.0000 grd-pts

L DI 706 5500 N89-47-32W 605.80 # Locate common point along proposed R/W from
measured
5500 918208.9802 598999.1442 0.0000 grd-pts

for transformation calculation.

C T (5013 501

4)

(706 5500)

Rotation angle is 359%34'57.0000"

Scale factor

is 1.00000000

Northing translation is

Easting translation is

T CO (5001-50
5001
5002
5003
5004
5005
5006
5007

14)

918243.
918208.
.9406
917720.
917969.
917964.
918194.

917722

0066
9768

6394
7289
7287
7232

19.4580
-0.1603

598999.
598999.
599325.

2697
1468
7906

600135.7974

600457.

5331

602217.5360

602219.

1283

0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts

# bearing

# bearing

ROW.out



5008
5009
5010
5011
5012
5013
5014
S F 5000
5014)
5000

. 918201.2697
917904.7072
917505.7546
918202.0971
918202.1535
918206.7833
918208.9802

(5002 5003 5004 5005 5006 5007 5008 500

( 5002 5003 5004 5005 5006 5007 5008 5009 5010 5011 5012

5013 5014
)

# Parcel # 102-10-005T
# Item # A002.007

S R R R R R R R R B

$H#HHEHE

L DI 502 7001 n8S-08-30e

7001
7001
7002
7002
7003
7003
7004
7004
7005
7005
7006
7006
7007
7007
7008

measured
7500

918231.6643
7002 s00-00-00e
918187.3143
7003 s00-00-00e
918169.3143
7004 s89-42-00e
918168.0031
7005 s00-00-00e
918030.3631
7006 n89-04-37e
918036.3147
7007 n47-39-48w
918184.9732
7008 n89-42-00w
918187.3660

918186.8812

599914.8476
599912.7398
599622.7417
599624 .8480
599604 .9880
599604.9402
598999.1442

33.00 # PT 5000 IS NW 1/4 COR SEC 14
0.

602307.2863
44.35
602307.2863
18.00
602307.2863
250.43
602557.7129
137.64
602557.7129
369.44
602927.1049
220.73
602763.9413
457.00
602306.9475

602307.0783

or transformation calculation.
-C T (7002 7007) (7500 710)
Rotation angle is 359%36'02.4739"

Scale factor

is 1.00056726

Northing translation is
Easting translation is
T CO (7001-7008)

7001 918231.2552 602307.3876
7002 918186.8812 602307.0783
7003 918168.8714 602306.9528
7004 918165.8131 602557.5062
7005 918028.0984 602556.5464
7006 918031.4773 602926.1805
7007 918181.3543 602763.9649
7008 918186.9352 602306.7387
S F 7000 (7002 7003 7004 7005 7006 7007 7008)
7000 ( 7002 7003 7004 7005 7006 7007 7008

# Parcel # 102-10-005Q
# Item # A002.008

SR SR R R R S S R S R R

LT

L DI 502 8001 n89-08-30e

8001
8001
8002
8002
8003
8003
8004
8004
8005
8005
8006
8006
8007
8007
8008

918231.6643
8002 s00-00-00e
918105.2943
8003 n87-42-00¢
918113.2806
8004 n00-00-00e
918168.0706
8005 s889-42-00e
918167.8004
8006 s00-00-00e
918012.8704
8007 887-42-00w
918002.7974
8008 n00-00-00e
918105.2974

33.00

-0.4332
-0.2080

602307.2863
126.37
602307.2863
195.00
602506.1260
54.79
602506.1260
51.59
602557.7153
154.93
602557.7153
251.00
602306.9175
102.50
602306.9175

0.
0.
0.
0.
0.
0.

0.
L DI 709 7500 S89-18-25E 33.00 # Locate common point along

0.

0.
0.
0.

0

0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.
0
0
9

0000 grd-pts

.0000 grd-pts
.0000 grd-pts
5010 5011 5012 5013

0000 grd-pts
0000 grd-pts
0000 grd-pts
0000 grd-pts
0000 grd-pts
0000 grd-pts
0000 grd-pts

0000 grd-pts

0000 grd-pts

0000 grd-pts
0000 grd-pts
0000 grd-pts

.0000 grd-pts

0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts
0.0000 grd-pts

# PT 502 IS NW 1/4
0.

0.

0.

0.

0.

)

COR SEC 14
0000 grd-pts

0000 grd-pts

0000 grd-pts

.0000 grd-pts
.0000 grd-pts

.0000 grd-pts

0000 grd-pts

0000 grd-pts

proposed R/W from

ROW.out



L DI 7004 8150 N89-18-25W 51.59 # Locate common point along proposed R/W from

measured
8150

or transformation calculation.
C T (8005 8004)

918166.4372

(7004 8150)

602505.9199

Rotation angle is 359%36'25.0000"

Scale factor

is

Northing translation is
Easting translation is
T CO (8001-8008)

1.00000000

-1.9873
-0.2091

0.0000 grd-pts

8001 918231.3935 602307.5212 0
8002 918105.0265 602306.6543 0
8003 918111.6485 602505.5441 0
8004 918166.4372 602505.9199 0
8005 918165.8131 602557.5062 0
8006 918010.8868 602556.4433 0
8007 918002.5344 602305.5823 0
8008 918105.0320 602306.2855 0
S F 8000 (8002 B003 8004 8005 8006 8007 8008)
8000 { 8002 8003 8004 B0O5 8006 8007 8008

FHHH S R R R R R R R R R R

HEHHHHEH

# Parcel # 102-10-005R
# Item # A002.006

L DI 502 6001 n895-08-30e 33.00
6001 918231.6643 602307.2863
6001 6002 s00-00-00e 62.56
6002 918169.1043 602307.2863
6002 6003 s89-42-00e 17.00
6003 918169.0153 602324.2861
6003 6004 s89-42-00e 181.84
6004 918168.0632 602506.1236
6004 6005 s00-00-00e 54.79
6005 918113.2732 602506.1236
6005 6006 s87-42-00w 182.00
6006 918105.9692 602324.2702

L DI 8150 6500 NB89-18-25W 181.84

6500

C T (6003 6004)

918168.6367

(6500 8150)

602324.0932

Rotation angle is 359%36'25.0000"

Scale factor

is

Northing translation is
Easting translation is
T CO (6001-6006)

1.00000000

-0.3787
-0.1928

6001 918231.4008 602307.5237
6002 918168.8423 602307.0945
6003 918168.6367 602324.0932
6004 918166.4372 602505.9199
6005 918111.6485 602505.5441
6006 918105.5922 602323.6449
S F 6000 (6003 6004 6005 6006 6003)
6000 ( 6003 6004 6005 6006 6003

SHHHH S R R R R R R R R

HHiHiH#EH

# NEW R/W BETWEEN 83RD AVE. AND GRAND CANAL
PA L 101 124 -33.0 8102 8103

8102
8103

918230.9422
915589.4544

602307.28392
602289.0560

PO DI I 8100 8102 8103 5006 (A 5005 5006)

8100

917964.4789

602305.4499

PO DI I 8101 711 712 8100 (A 709 710)

8101

917956.0730

S F 8100 (8100 8101)

8100

# NEW EASEMENT
- PA L 8100 8101 30.0 8110 8111

8110
8111

( 8100 8101

917934.4811
917926.0752

603000.3411

602305.0870
602999.9782

- PO DI I 8113 711 712 8111 (A 8110 8111)

8113

917925.7383

603027.8344

PO DI I 8112 124 101 8111 (A 8111 8110) 33

8112

917934.4792

602305.2428

)

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

)

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

0.0000 grd-pts

0

0.

COO0OO0OO0O

.0000

0000

.0000

.0000

.0000

.0000

.0000
.0000
.0000
.0000
.0000
.0000

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

grd-pts

grd-pts
grd-pts
grd-pts
grd-pts
grd-pts
grd-pts

1083.7600 grd-pts

1080

0

0

[o N «)

0

.7400

.0000

.0000

.0000
.0000

.0000

.0000

grd-pts
grd-pts

grd-pts

grd-pts
grd-pts

grd-pts

grd-pts

# bearing

# PT 502 IS NW 1/4 COR SEC 14

ROW.out
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S F 8110 (8112 8113)

8110 ( 8112 8113 )
F D [8110] *30' Easement
Figure ID Figure Description

: 8110 30' Easement

HEHSHHH SRR HH S SRS HEH B R H B S HHH B HH B S HHEHH R B R
HEHSHHEHEHE

# 15' Easement North of channel

PA L 1003 1004 -15 1103 1104

1103 918475.2887 593012.1382 0.0000 grd-pts
1104 918549.2370 594327.5914 0.0000 grd-pts
2003 2004 -15 2103 2104
2103 918548.4345 594328.4411 0.0000 grd-pts
2104 918565.1225 596971.8220 0.0000 grd-pts
121 102 33 1121 1102
1121 920845.6539 596941.3454 0.0000 grd-pts
1102 918250.2929 596942.6900 0.0000 grd-pts
DI I 1105 1104 (A1104 1103) 1002 (A1002 1003)
1105 918475.3370 593012.9967 0.0000 grd-pts
2105 2103 (A2103 2104) 1121 (A1121 1102)
2105 918564.9375 596942.5270 0.0000 grd-pts
2106 1121 (All21 1102) 2003 (A2003 2004)
2106 918549.9373 596942.5348 0.0000 grd-pts
S F 1100 (1003 1105 1104 2103 2105 2106)
1100 { 1003 1105 1104 2103 2105 2106 )
F D [1100] *15' Easement
Figure ID Figure Description

1100 15' Easement
BHEAH LR SRS HH SRR HG R H H S SR H R B B RS S SR R S R R
32333 8.3 51233
# move R/w to the west at 91st Det. Basin
PA L 4001 4002 -11 4101 4102

4101 918304.1604 599623.2248 0.0000 grd-pts
4102 918597.7602 599622 .8604 0.0000 grd-pts
4005 4006 -11 4105 4106
4105 918297.8591 599609.1349 0.0000 grd-pts
4106 918304.2591 599609.1562 0.0000 grd-pts
S F 4100 (4102 4101 4106 4105)
4100 ( 4102 4101 4106 4105 )
F D [4100] *ADJUSTED R/W
Figure ID Figure Description

4100 ADJUSTED R/W
HHHHHH BB R R R R R R e
HUHHHHHTHHS
# New Right-of-way line
PA L 124 101 33 8402 8403

8402 915589.4544 602289.0560 1080.7400 grd-pts
8403 918230.9422 602307.2892 1083.7600 grd-pts
101 100 441.2 8404 8405
8404 917789.9839 602277.7922 1083.7600 grd-pts
8405 917831.4139 607496.8422 0.0000 grd-pts
DI I 8400 8402 (A8402 8403) 8404 (AB404 8405)
8400 917790.1939 602304.2469 1082.2500 grd-pts
L DEF 8402 8400 8401 88-04-30 826.77
8401 917812.2620 603130.7223 1082.2500 grd-pts
S F 8400 (8400 8401)
8400 ( 8400 8401 )
F D [8400] *New R/W 83rd to GC
Figure ID Figure Description

8400 New R/W 83rd to GC
$HHHHHHHHHH R R R R R R B R R
HH#H#4HHHHHH
"“E A 10000

Horizontal alignment 10000 activated
. Beginning station is 10+00.18
SAO [600]

Baseline Centerline Baseline Centerline

Type Station Station Offset Elevation Skew Angle

7



-0+00.00 No baseline
0+26.59 No baseline

28+92.96
54+32.91
55+44.52
55+44 .48
79+57.11
79+51.74

Baseline
Station

point found
point found

0.0000 87%46'16.1797"
0.0000 895%44'14.1926"
0.0000 89%48'55.1926"
0.0000-179%49'47.8074"
0.0000-150"00'31.0827"
0.0000 119°58'58.9173"

Centerline

Elevation Skew Angle

point found

15457.29
28+18.73
28+91.75
55+44.24
55+44.23
84+453.44
84+53.51
112+03.31
112+03.30
116+93.21
118+492.58

Baseline
Station

Baseline
Station

Baseline
Station

Baseline
Station

79+57.11
79+51.57
79+58.60

Baseline
Station

N e e = - = S = . = = = = e " e e = = . = = = e e = = = = e = = - ———— e -

PI 602
PI 603
PI 604
PI 605
PI 606
POE 607
[{700]
Type
PI 701
PI 702
PI 703
PI 704
PI 705
PI 706
PI 707
PI 708
PI 709
PI 710
PI 711
[1000]
Type
POB 1001
PI 1002
PI 1003
PI 1004
POE 1001
[2000]
Type
POB 2001
PI 2002
PI 2003
PI 2004
POE 2001
[3000]
Type
POB 3003
PI 3004
PI 3005
PI 3006
POE 3003
{4000}
Type
POB 4001
PI 4002
PI 4003
PI 4004
PI 4005
PI 4006
POE 4007
[5000]
Type
POB 5002
PI 5003
PI 5004
PI 5005
PI 5006

111+47.83

26+45.97 109.2314
51+81.94 105.8062
52+93.55 105.4464
53+06.89 118.7864
79+51.35 ~467.7847
79+57.55 ~470.8831
Centerline Baseline
Station Offset
0+00.00 No baseline
13+24.34 192.8447
25+73.92 212.4099
26+48.15 225.7614
52+94.91 213.3126
52+98.74 209.4827
79+28.09 -388.3583
79+32.72 -383.7289%
106+01.90 -117.1008
106+09.19 -109.8109
110+99.11 -106.2385
113+69.42 76.2914
124+407.97 No baseline
Centerline Baseline
Station Offset
0+00.00 109.2314
13+17.53 88.0156
15+48.15 -142.1698
28+65.68 -121.3497
30+96.30 109.2314
Centerline Baseline
Station Offset
0+00.00 105.4464
26+47.58 109.2314
28+77.37 -120.5222
55+20.81 -124.3278
57+50.61 105.4464
Centerline Baseline
Station Offset
0+00.00 -180.8814
2+28.00 -179.6819
5+28.00 120.3121
7+49.27 119.1480
10+49.34 -180.8814
Centerline Baseline
Station Offset
0+00.00 -483.1683
2+93.60 -628.7288
26+62.00 -179.6876
29+62.00 120.3123
53+16.43 -467.7847
53+22.83 -470.9831
53+36.90 -483.1736
Centerline Baseline
Station Offset
0+00.00 115.2728
5+85.60 145.4187
13+95.61 142.8333
18+02.50 102.1662
35+62.51 113.0098

0.0000 90704'20.8602"
0.0000 87733'27.1797"
0.0000 100%21'43.1797"
0.0000 89%33'10.1926"
0.0000 0°05'31.8074"
0.0000 -90%27'28.1824"
0.0000 0%52'24.1824"
0.0000 -90”06'44.9395"
0.0000 0*04'58.0605"
0.0000 -89%34'55,58395"
0.0000 132%28+28.0605"
point found
Centerline
Elevation Skew Angle
0.0000 -92"13'43.8203"
0.0000 -89"45'46.1398"
0.0000-176"28'56.1398"
0.0000 -92713'43.8203"
0.0000~178"56'53.8203"
Centerline
Elevation Skew Angle
0.0000 -90%15'33.9617"
0.0000 -89%22'22.9746"
0.0000-178"551'20.9746"
0.0000 -90"15'33.9617"
0.0000 179709'26.2946"
Centerline
Elevation Skew Angle
0.0000 -89%41'54.8074"
0.0000 -89™41'54.8074"
0.0000-179"38'11.8074"
0.0000 -89"41'54.8074"
0.0000 179”704'41.6519"
Centerline
Elevation Skew Angle
0.0000 119%43'15.9173"
0.0000 119%43'15.9173"
0.0000 90718'05.1926"
0.0000-179"56'39.8074"
0.0000-150"00'31.0827"
0.0000 119%58'58.9173"
0.0000-150"02'42.0827"
Centerline
Elevation Skew Angle
0.0000 85%53'19.9173"
0.0000 118"57'08.6354"
0.0000 114%49'55.9486"
0.0000 69%42'36.0220"
0.0000 89*°53'15.0605"
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PI
PI
PI
PI
PI
PI

POE

111+48.31
89+16.40
87+65.57
84+74.73
84+73.40
84+53.54
84+53.44
77+25.67

Baseline
Station

37+92.51
- 60+96.80
63+93.37
66+83.37
69+79.72
69+99.58
70+04.21
76+10.01

Centerline
Station

-116.9897
~-386.1468
-89.8649
-87.5567
-383.9037
-383.7294
-388.3583
115.2733

Baseline
Offset

112+436.27
114+35.12
114+35.24
114+86.83
114+86.51
112+35.69
112+435.90

Baseline
Station

0+00.00
1+99.00
2+53.79
3+05.38
4+60.31
7+11.31
8+13.81

Centerline
Station

-27.7145
-35.2920
-90.0818
-89.7057

65.2240

74.7815
-27.7183

Baseline
Offset

112+36.30
112+36.26
114+86.83
114+86.53
118+56.14
116+93.21
112+35.96

Baseline
Station

Centerline
Station

-109.5703
-91.5602
-89.7057
48.0121
42.8574
-106.2385

-109.6227

Baseline
Offset

112+453.40
114+35.24
114+35.12
112+53.26
112+453.40

Baseline
Station

0+00.00
1+81.84
2+36.63
4+18.63
4+81.68

Centerline
Station

Baseline
Offset

112+35.74
119+430.66

Baseline
Station

0+00.00
6+94.94

Centerline
Station

112.8372
117.9046

Baseline
Offset

112+35.68
119+58.30

0+00.00
7+22.64

142.8375
148.1069

0.0000-179"52'42.9395"
0.0000 112"%11'41.1221"
0.0000 0716'50.7883"
0.0000 89%32'28.8176"
0.0000 179%44'29.8176"
0.0000 89%29'49.8176"
0.0000 178"44'34.8176"
0.0000-150%00'00.0827"

Centerline

Elevation Skew Angle
0.0000 -92*10'55.9395"
0.0000 -92°10'55.9395"
0.0000-179%52'55.9395"
0.0000 -89%34'55.9395"
0.0000-179%52'55,9395"
0.0000 -92*10'55.9395"
0.0000-179%52155.9395"

Centerline

Elevation Skew Angle
0.0000 0%07'26.5865"
0.0000 0%07'26.5865"
0.0000 -89%34'33.4135"
0.0000-179"52'33.4135"
0.0000 89%12'03.5865"
0.0000 132"27'38.5865"
0.0000 90"25'26.5865"

Centerline

Elevation Skew Angle
0.0000 -89"34'55.9395"
0.0000 -89%34'55,9395"
0.0000 0%07'04.0605"
0.0000 87"49'04.0605"
0.0000-179"52'04.0102"

Centerline

Elevation Skew Angle
0.0000 90"25'04.0605"
0.0000 90%25'04.0605"

Centerline

Elevation Skew Angle
0.0000 90%25'04.0605"
0.0000 90™25'04.0605"

ROW.out
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Bethany Home/Grand Canal Flood Control Project

Bethany Home Outfall Channel
SR101L to 83" Avenue - Design Data Report

STRUCTURAL CALCULATIONS

(UNDER SEPARATE COVER -VOLUME 2, 3 & 4)

DMJM+HARRIS September 2002



Bethany Home/Grand Canal Flood Control Project
Bethany Home Outfall Channel
SR101L to 83" Avenue - Design Data Report

QUANTITY AND COST CALCULATIONS

DMJM+HARRIS September 2002



BHOC PHASE Il

DMJM Project No. 6888.0010 By: DBL
Trapezoidal Channel Lining Excavation: (Scour Protection)
Section Depth (Ct) in ft.. 0.50
Station Station Length Avg. Bottom Side Avg. Lined Area Area Total Volume | Drawing
From To L (ft) Width B (ft) Slope Depth d (ft)|] A, (sf) A, (sf) Area (sf) (cy) #
15+16 16+03 87 58 2 11 29.0 27.6 56.6 183
16+03 17+41 138 71.5 4.2 11 35.8 50.5 86.2 441 C-2.01
54+51 56+33 182.35 65.0 3.7 10.0 32.5 41.3 73.8 499 C-2.05
111+35 112+81 146.07 40.0 3.6 16.5 20.0 64.6 84.6 458 C-2.11
Subtotal =| - 1,581

Area Weighted Calc for conc Chan. Lining:

Area Cost AxC
2823 $ 25.00 70575
1340 $ 25.00 33500
649 $ 25.00 16225
725 $ 72.00 52200
678 $ 72.00 48816
1110 $ 72.00 79920
981 $ 72.00 70632
T Area = 371868

ZAxC=28306

Avg. $/SY = 45

7/13/02
n:\6888\docs\costest\80% Estimate\100% Dm Estimate.xls drain. 3:11 PM



EARTH WORK

Breakdown on a per sheet basis.

Net Cut = Cut '(Fl" x1 '08SHRINK) Lndsc. Chan.

Station | Cutcy | Fillcy | Netcy 2 cy Sht cy Sheet | Berms Lining | Tot. Qty.
16+03 1377 2 1375 1375 1375

17+41 5896 52 5840 7215 7215

17+00 149 0 149 7364 7364

18+00 5427 1 5426 12790 12790

19+00 5490 0 5490 18280 18280

20+00 5384 0 5384 23664 23664

21+00 5124 3 5121 28785 28785

22+00 4967 5 4962 33747 33747

23+00 5180 6 5174 38921 38921 C-2.01 624 39545
24+00 5664 4 5660 44581 5660

25+00 5848 1 5847 50428 11507

26+00 5258 1 5257 55685 16764

27+00 4766 1 4765 60450 21529

28400 4846 1 4845 65295 26374

29+00 4842 15 4826 70121 31200

30+00 4815 18 4796 74917 35996

31+00 5113 4 5109 80026 41105

32+00 4990 1 4989 85015 46094

33+00 4577 2 4575 89590 50669 C-2.02 50669
34+00 4731 1 4730 94320 4730

35+00 4810 2 4808 99128 9538

36+00 4652 4 4648 103776 14186

37+00 4646 5 4641 108417 18827

38+00 4662 3 4659 113076 { 23486

39+00 4626 2 4624 117700 28110

40+00 4694 1 4693 122393 32803

41+00 4809 0 4809 127202 37612

42400 4775 2 4773 131975 42385

43+00 4931 4 4927 136902 47312 C-2.03 47312
44+00 5019 9 5010 141912 5010

45+00 4952 7 4945 146857 9955

46+00 5151 3 5148 152005 15103

47+00 5253 6 5247 157252 | 20350

48+00 5206 9 5197 162449 | 25547

49+00 5156 10 5146 167595 30693

50+00 5293 4 5289 172884 35982

51+00 5525 0 5525 178409 41507

52+00 5580 0 5580 183989 47087

53+00 5615 0 5615 189604 52702 C-2.04 52702
53+73 4025 0 4025 193629 4025

54450 3740 0 3740 197369 7765

56+00 7057 0 7057 204426 14822

56+33 1249 149 1089 205515 15911

57+00 1481 714 710 206225 16621

57+30 638 308 306 206531 16927

58+00 1536 774 701 207232 17628

59+00 2098 1577 395 207627 18023

60+00 2132 1491 522 208149 18545

61+00 2223 1558 541 208690 19086

62+00 2079 1733 208 208898 19294

63+00 2005 1595 283 209181 19577 C-2.05 4406 499 15670

n:\6888\docs\costest\90% Estimate\100% Dm Estimate.xis Earthwork
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EARTH WORK

Breakdown on a per sheet basis.

Net Cut = Cut -(Fill x 1.0851rink) Lndsc. Chan.

Station Cut cy Fill cy Net cy 2 cy Sht cy Sheet Berms Lining " Tot. Qty.

64+00 1939 2090 -319 208862 -319

65+00 1925 1704 85 208947 -235

66+00 1849 904 873 209820 638

67+00 1754 979 697 210517 1335

68+00 1753 960 717 211234 2052

69+00 1751 909 770 212004 2822

70+00 1675 855 752 212756 3574

71400 1646 845 734 213490 4308

72+00 1646 893 682 214172 4990 Berms

73+00 1613 951 586 214758 5576 C-2.06 2057 3519

74+00 1560 1012 468 215226 468

75+00 2105 830 1209 216435 1677

76+00 2790 469 2284 218719 3961

76+60 859 97 755 219474 4716

78+17 0 0 0 219474 4716

78+28 242 1 241 219715 4957

78+76 1908 8 1900 221615 6857

79+00 874 9 865 222480 7722

80+00 3610 35 3573 226053 11295

81+00 3500 22 3477 229530 14772

82+00 3669 66 3598 233128 18370

83+00 3938 106 3824 236952 22194 C-2.08 5062 17132

84+00 3736 125 3601 240553 3601

85+00 3581 64 3512 244065 7113

86+00 3739 0 3739 247804 10852

87+00 3756 1 3755 251559 14607

88+00 3734 15 3718 255277 18325

89+00 3773 18 3754 259031 22079

90+00 4071 14 4056 263087 26135

91+00 4224 49 4172 267259 30307

92+00 4106 76 4024 271283 34331 Berms

93+00 4152 109 4035 275318 38366 C-2.09 4183 34183

94+00 4388 90 4291 279609 4291

95+00 4839 27 4810 284419 9101

96+00 5227 17 5209 289628 14310

97+00 5326 18 5307 294935 19617

98+00 5382 28 5352 300287 24969

99+00 5464 25 5437 305724 30406

100+00 5672 16 5655 311379 36061

101+00 5945 30 5913 317292 41974

102+00 6078 32 6044 323336 48018

103+00 6421 10 6411 329747 54429 C-2.10 54429
n:\6888\docs\costest\90% Estimate\100% Dm Estimate.xis Earthwork
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EARTH WORK

Breakdown on a per sheet basis.

Net Cut = Cut ~(Fill X 1.08sprink) Lndsc. | Chan.

Station | Cutcy Fill cy Net cy Zcy Sht cy Sheet | Berms Lining | Tot. Qty.
104+00 6810 2 6808 336555 6808

105+00 6635 5 6630 343185 13438

106+00 6425 15 6409 349594 10847

107+00 6940 16 6923 356517 26770

108+00 7403 5 7398 363915 34168

109+00 7199 1 7198 371113 41366

110+00 6906 0 6906 378019 48272

110+75 5323 1 5322 383341 53594

111435 4256 1 4255 387596 57849

112+66 8758 0 8758 396354 66607

112481 979 0 979 397333 67586

113+00 1367 1 1366 398699 68952 C-2.11 458 69410
113443 3322 4 3318 402017 3318

114+00 4562 ) 4557 406574 7875

115400 7605 4 7601 414175 15476

116+00 7293 65 7223 421398 22699

116+14 1007 19 987 422385 23686

117+00 6012 69 5938 428323 29624

117+15 1021 5 1016 429339 30640

117+55 1357 8 1349 430688 31989

120+00 68 3 65 430753 32054

120+29 246 17 228ﬁ 430981 32282 C-2.12 32282

Detention Basin Quantities

10425 0 0 0 0 0

11+00 0 320 -346 -320 -320

12400 0 888 -960 -1208 -1208

13+00 15 787 -835 -1980 -1980

14+00 33 670 -691 -2617 -2617

15+00 48 628 -631 -3197 -3197

16+00 107 529 -465 -3619 -3619

17+00 176 521 -387 -3964 -3964

18+00 254 513 -301 -4223 -4223

19+00 258 469 -249 -4434 -4434

20+00 448 312 112 -4298 -4298

21+00 644 155 477 -3809 -3809

22+00 913 126 777 -3022 -3022

23+00 1871 143 1717 -1294 -1294

24+00 2674 279 2373 1101 1101

25+00 2613 565 2003 3149 3149

26+00 4550 390 4129 7309 7309

27+00 4244 15 4228 7378 11538

27+31 276 1 275 7653 11813 C-2.07 11813
check 476900 34726 438634 424,507 15708 1,581 428666

n:\6888\docs\costest\90% Estimate\100% Drn Estimate.xls Earthwork
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chan_100%.asc

June 27, 19102 * % * BARTHWORK * * * Page 1 of 3
01:25 PM Report Template: BASIC_END_AREA 80
BASELINE - - - - = ~ - = = - = = = STATION - = = = = = = - = = = =
*TATION - - - =-=--CUT - - = =~ - = - - - - - - - FILL - -~ - - - - MASS
~ +UMBER FACT AREA VOLUME ADJUSTED FACT AREA VOLUME ADJUSTED ORD.
(sqg £ft) (cu yd) (cu yd) (sq f£) (cu yd) (cu yd) (cu yd)
15+16 1.00 18.67 0 0 1.00 44 .71 0 0 0
Cumulative Zero Mass 0 0 0 0
16+03 1.00 834.40 1377 1377 1.00 6.82 83 83 1294
17+41 1.00 1473.62 5896 5896 1.00 1.30 21 21 7169
18+00 1.00 1477.47 3219 3219 1.00 0.06 1 1 10386
19+00 1.00 1486.97 5490 5490 1.00 0.00 0 0 15876
20+00 1.00 1420.20 5384 5384 1.00 0.11 0 0 21259
21+00 1.00 1346.74 5124 5124 1.00 1.32 3 3 26381
22+00 1.00 1335.58 43967 4967 1.00 1.39 5 5 31343
23400 1.00 1461.55 5180 5180 1.00 1.82 6 6 36517
24+00 1.00 1597.26 5664 5664 1.00 0.40 4 4 42177
25+00 1.00 1560.70 5848 5848 1.00 0.04 1 1 48025
26+00 1.00 1278.34 5257 5257 1.00 0.35 1 1 53281
27+00 1.00 1295.24 4766 4766 1.00 0.04 1 1 58046
28+00 1.00 1321.84 4846 4846 1.00 0.35 1 1 62892
29400 1.00 1292.56 4841 4841 1.00 7.98 15 15 67718
30+00 1.00 1307.35 4815 4815 1.00 1.87 18 18 72515
31+00 1.00 1453.49 5113 5113 1.00 0.05 4 4 77624
32400 1.00 1241.32 4990 4990 1.00 0.62 1 1 82613
33+00 1.00 1254.11 4621 4621 1.00 0.33 2 2 87232
34+00 1.00 1333.78 4792 4792 1.00 0.34 1 1 92023
35+00 1.00 1273.61 4829 4829 1.00 0.49 2 2 96850
36+00 1.00 1238.48 4652 4652 1.00 1.85 4 4 101498
37400 1.00 1270.15 4646 4646 1.00 1.07 5 5 106138
38+00 1.00 1247.35 4662 4662 1.00 0.54 3 3 110797
39+00 1.00 1250.78 4626 4626 1.00 0.39 2 2 115422
10+00 1.00 1283.98 4694 4694 1.00 0.06 1 1 120115
41400 1.00 1312.93 4809 4809 1.00 0.01 0 0 124924
42+00 1.00 1265.79 4775 4775 1.00 1.05 2 2 129697
43+00 1.00 1401.73 4940 4940 1.00 1.08 4 4 134633
44400 1.00 1304.65 5012 5012 1.00 3.47 8 8 139637
45+00 1.00 1361.20 4937 4937 1.00 0.30 7 7 144566
46+00 1.00 1420.56 5151 5151 1.00 1.48 3 3 149715
48+00 1.00 1395.42 10430 10430 1.00 3.12 17 17 160127
49+00 1.00 1388.71 5156 5156 1.00 2.01 10 10 165273
50+00 1.00 1467.39 5289 5289 1.00 0.00 4 4 170559
51+00 1.00 1509.67 5513 5513 1.00 0.00 0 0 176072
52+00 1.00 1499.71 5573 5573 1.00 0.00 0 0 181645
53+00 1.00 1532.42 5615 5615 1.00 0.00 9] 0 187260
54+00 1.00 1378.96 5391 5391 1.00 0.00 0 0 192651
55+00 1.00 1313.49 4986 4986 1.00 0.00 0 0 197637
56+00 1.00 1434.75 5089 5085 1.00 0.00 0 0 202727
56+33 1.00 622.74 1271 1271 1.00 258.08 159 159 203838
Page Total 202966 202966 240 240



chan_100%.asc

June 27, 19102 * *+ * EARTHWORK * * * Page 2 of 3
01:25 PM Report Template: BASIC_END_AREA 80
BASELINE - - -~ - - = - - - - - - - STATION CE A L I
TATION - - ~=-=--CUT - - - - - - - - - - - - -FILL - - - - - - MASS
~.UMBER FACT AREA VOLUME ADJUSTED FACT AREA VOLUME ADJUSTED ORD.
(sq ft) (cu yd) (cu yd) (sq ft) (cu yd) (cu yd) (cu yd)
57400 1.00 576.65 1480 1480 1.00 337.27 735 735 204583
58+00 1.00 620.07 2216 2216 1.00 378.75 1328 1328 205472
59+00 1.00 520.62 2112 2112 1.00 469.27 1572 1572 206012
60400 1.00 631.05 2133 2133 1.00 333.30 1486 1486 206658
61+00 1.00 569.62 2223 2223 1.00 507.99 1558 1558 207324
62+00 1.00 553.04 2078 2079 1.00 426.51 1731 1731 207672
63+00 1.00 6529.60 2005 2005 1.00 433.44 1592 1582 208085
64+00 1.00 517.45 1939 1939 1.00 657.62 2095 2095 207929
65+00 1.00 522.10 1925 1925 1.00 224.38 1707 1707 208147
66+00 1.00 476.08 1848 1848 1.00 263.93 904 904 209091
67+00 1.00 471.29 1754 1754 1.00 264.70 979 979 209867
68+00 1.00 478.05 1758 1758 1.00 253.82 960 960 210664
69+00 1.00 469.77 1755 1755 1.00 236.79 909 909 211511
70+00 1.00 434.53 1675 1675 1.00 224.74 855 855 212331
71+00 1.00 454.17 1646 1646 1.00 231.42 845 845 213132
72+00 1.00 433.61 1644 1644 1.00 251.72 895 895 213881
73+00 1.00 436.17 1611 1611 1.00 262.98 953 953 214539
74+00 1.00 406.30 1560 1560 1.00 283.34 1012 1012 215087
75+00 1.00 730.34 2105 2105 1.00 165.03 830 830 216362
76+00 1.00 776.51 2790 2790 1.00 87.97 469 469 218684
76460 1.00 968.78 1931 1931 1.00 111.09 220 220 220395
76+75 1.00 0.00 274 274 1.00 0.00 31 31 220637
76+78 1.00 0.00 0 0 1.00 0.00 0 0 220637
78+17 1.00 0.00 0 0 1.00 0.00 0 0 220637
78+28 1.00 1135.41 242 242 1.00 1.27 0 0 220878
78+76 1.00 9%54.98 1909 1909 1.00 11.91 12 12 222776
79+00 1.00 1004.33 874 874 1.00 0.45 5 5 223644
'0+00 1.00 945.17 3610 3610 1.00 0.76 2 2 227252
1400 1.00 945.02 3500 3500 1.00 11.36 22 22 230730
82+00 1.00 1041.76 3679 3679 1.00 23.56 65 65 234345
83+00 1.00 1090.21 3948 3948 1.00 32.49 104 104 238189
84+00 1.00 827.12 3736 3736 1.00 33.98 123 123 241802
85+00 1.00 1006.85 3581 3581 1.00 0.00 63 63 245320
86+00 1.00 1012.69 3740 3740 1.00 0.00 0 0 249060
87+00 1.00 1015.65 3756 3756 1.00 0.44 1 1 252816
88+00 1.00 1000.81 3734 3734 1.00 7.82 15 15 256534
89+00 1.00 1036.66 3773 3773 1.00 2.17 19 19 260289
90+00 1.00 1161.84 4071 4071 1.00 5.30 14 14 264347
91+00 1.00 1119.33 4224 4224 1.00 21.27 49 49 268522
92+00 1.00 1097.79 4106 4106 1.00 19.58 76 76 272552
93+00 1.00 1144.23 4152 4152 1.00 39.25 108 109 276595
94+00 1.00 1225.02 4387 4387 1.00 9.33 90 90 280892
95+00 1.00 1387.79 4839 4839 1.00 5.37 27 27 285704
96+00 1.00 1434.84 5227 5227 1.00 3.61 17 17 290914
97+00 1.00 1441.18 5326 5326 1.00 6.29 18 18 296222
Page Total 112825 112825 24638 24638



chan_100%.asc

June 27, 19102 * * % EARTHWORK * * * Page 3 of 3
01:25 PM Report Template: BASIC END_ AREA 80
_BASELINE - -~ --=-~-- - - - - - - GSTATION e
‘TATION - ~=--=--CUT - - - - - - = - - - ---FILL - -~ - - - ~ MASS
- {JUMBER FACT AREA VOLUME ADJUSTED FACT AREA VOLUME ADJUSTED ORD.
(sg £t) (cu yd) (cu yd) (sq ft) (cu yd) (cu yd) (cu yd)
98+00 1.00 1465.44 5383 5383 1.00 8.80 28 28 301576
99400 1.00 1485.34 5464 5464 1.00 4.56 25 25 307016
100+00 1.00 1577.79 5672 5672 1.00 4.19 16 16 312672
101+00 1.00 1632.62 5945 5945 1.00 12.27 30 30 318587
102+00 1.00 1649.68 6078 6078 1.00 4.98 32 32 324633
103+00 1.00 1817.73 6421 6421 1.00 0.23 10 10 331045
104+00 1.00 1859.84 6810 6810 1.00 0.92 2 2 337853
105+00 1.00 1722.82 6635 6635 1.00 1.71 5 5 344483
106+00 1.00 1746.60 6425 6425 1.00 6.26 15 15 350893
107+00 1.00 2001.10 6940 6940 1.00 2.24 16 16 357817
108+00 1.00 1996.65 7403 7403 1.00 0.26 5 5 365216
109+00 1.00 1890.67 7199 7199 1.00 0.26 1 1 372414
110+00 1.00 1838.51 6906 6906 1.00 0.01 0 0 379319
111+00 1.00 1870.68 6869 6869 1.00 22.49 42 42 386146
112+00 1.00 2000.42 7169 7169 1.00 1.64 45 45 393270
112+66 1.00 1831.50 4683 4683 1.00 25.35 33 33 397921
113+00 1.00 1973.17 2396 23%6 1.00 16.07 26 26 400290
114+00 1.00 2119.41 7579 7579 1.00 0.95 32 32 407838
115+00 1.00 1987.07 7605 7605 1.00 0.32 2 2 415440
116+00 1.00 1950.68 7292 7292 1.00 35.02 65 65 422667
116+14 1.00 1932.56 1007 1007 1.00 37.28 19 19 423655
117+00 1.00 1923.94 6142 6142 1.00 5.51 68 68 429728
117+15 1.00 1954.95 1077 1077 1.00 5.71 3 3 430803
117+55 1.00 0.00 1448 1448 1.00 0.00 4 4 432247
120+28 1.00 0.00 0 0 1.00 0.00 o] 0 432247
Page Total 141874 141874 542 542
June 27, 19102 * * * EARTHWORK * * * Page 3 of 3
01:25 PM Report Template: BASIC _END_AREA 80
Grand Total 457666 457666 25419 25419
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Cuyd Gal/Cy Total
Channel Excavation 428666
Channel Lining Ex 1,581
430247 55 23,663,585
Channel Fill 34726
Landscape berms 15708
50434.32 39 1,966,938
Net Excavation 379812.7
Total 25,630,523 gal days hours
3,426,541 cu ft 215 8
78.66 ac-ft

n:\6888\docs\costest\90% Estimate\100% Drn Estimate.xls

Water

sec/hr
3600

cfs
0.55

gpm
248.15

7/13/02
3:14 PM



BHOC PHASE |l

DMJM Project No. 6888.0010 By: DBL
Definitions: Formulas:
s=span W=(#of barrels)*(s)+{(#of barrels+1)"(w/12)]+(8/12)
h=height c=(hy+[2(1)+2)/12(for boxes of 2 barrels or more),otherwise c=(h)+[(2"t)/12
H=average height of fill Vex=[H(L)"(W+3))/27
t=top slab thickness Abf=2([(.5)*(1.5)"(c*2)]+[c-(T/12)}4/12}
T=bottom slab thickness Vbf={Abf*(L+2h))/27
w=wall thickness T=t+2 (for boxes of 2 barrels or more, otherwise, T=t)
W=bottom slab width
c=height of box plus thickness of top and bottom slabs Notes:
Vex=volume of structural excavation of RCBC 1. Qty's per ADOT Highways Division Structures Section Standard Drawings

Vbf=volume of backfill of RCBC
Abf=area of backfili of RCBC

L=length

Assumptions

Concrete $/cy =  $200
Steel $/b = $0.35

STR. BKfl. $/icy = $15
STR. Exc. $/cy = $8

QUANTITY CALCULATIONS
Structural Excavation & Backfill of RCBC
RCBC ID (TYPE) Number of [ h L w H t Conc/ft Steol/ft T c w Abf Concrete Steel Vbf Vex Cost
Barrels {ft) {ft) (ft) (In) (ft) (in) B8-02.70 |{ B-02.70 (In) {ft) {ft) {ft) (cy) (Ib) {cy) {cy). $/L.F.
| 6 10.00 5.00 140.3 11.00 11.00 10.50 5.984 868.70 12.50 6.92 | 67.08 96.51 840 121879 538 4,006 $1,790
1] 3 10.00 8.00 237 11.00 16.00 15.00 4.474 531.10 17.00 | 10.67 | 34.33 | 208.89 1061 125871 1958 5,244 $1,390

CONSTRUCTION ESTIMATE - STRUCTURES

ITEM DESCRIPTION UNIT | UNIT | QUANTITY| COST
NUMBER COST

87th Ave RCBC (this work Is included in the per foot price of the RCBC)

Steel Reinforcement (Headwall) TY $0.50] 6,035 $3,018
Portland Cement Concrete (Headwall), Class A cY $225.00 34 $7,650
Retaining Walls Sq.Ft, $25.00| 2,702 $67,550
Channet Lining Sq.Yd. $35.00f 492 $17,220
Access Barriers LSum | $6,800.00 1 $6,800
Architectural Treatment SF $15.00] 3.476 $52,140
Pedestrian Rail LFt $40.00 420 $16,800

Subtotal $171,178

83rd Ave RCBC (this work Is Included in the per foot price of the RCBC)

Steel Reinforcement (Headwall) Lb. $0.50] 4,260 $2,130
Portland Cement Concrete (Headwall), Class A cY $225.00 24 $5,400
Retaining Walls Sq.Ft $25.00] 3,751 $93,775
Access Barriers LSum | $2,200.00 1 $2,200
Architectural Treatment SF $15.00] 2,694 $40,410
Pedestrian Rail LFt $40.00 309 $12,360

Subtotal $156,275
SUBTOTAL: $327,453

Total

SILF

87th Ave. RCBC | $3,010

83rd Ave. RCBC | $2,049

7/13/02
n:\6888\docs\costesti90% Estimate\100% Dm Estimate.xis culvert 3:16 PM



'

item | Item Description . Unit iQuantityl Unit Amount

| No. | {  Price ‘
336-2 Pavement Replacement 91st and 83rd Ave. 1806 SY 17.00 30,702.00
340-1 Concrete Sidewalk 1069 SF 2.00 2,138.00
340-2 Concrete Curb & Gutter ( MAG Detail 220, Type A) 230 LF 9.00 2,070.00
345-1  Adjust Manhole Frame and Cover 4 EA 500.00 2,000.00
345-2 Adjust Valve Box and Cover (Type A) 4 EA 300.00 1,200.00
350-2 Pavement Removal 3767 Sy 2.00 7,534.00
350-3 Curb & Gutter Removal 603 LF 1.50 904.50
Total Roadway ltems 46,548.50

3/9/102
n:6888\docs\costest\60% Estimate90% Rdwy Estimate.xls Est 3:30 PM



90% BHOC Roadway Calcs

83rd Ave

Pavement
Sta. 6+49.54 to 7+57.32 cstr centerline
{monument line sta 6+50.00 to 7+57.32)

width length area
west 24.00 107.32 2575.68 sf
east 32.10 8473 2719.83 sf

33.50 22.50 753.75 sf
total 6049.26 sf

Sta. 9+35.32 to 9+80.13 cstr centeriine
(monument line sta. 9+35.32 to 9+79.00)

width length area
58.00 43.68 2533.44 sf

Total Pavement 83rd Ave 8582.70 sf
953.63 sy
Curb and Gutter
se 225 If
swW 225 If
ne 25If
nw 25 If
total 50 If
Sidewalk
width length area
6.65 20 133 sf
2 sides
total 266 sf

curb removal
sta 8+89 to 9+79 west side
a0 If

Pavement removal

width length area
west 33 90 2970 sf
31.1 239 7432.9 sf
east 24 329 7896 sf
total 18298.9 sf
2033.211 sy

90%RdwyEst.xls

10f3



91st Ave

Pavement

90% BHOC Roadway Calcs

Sta. 10+45.93 to 10+93.23 cstr centerline)
(monument line sta. 10+47.00 to 10+93.23)

width
south 52.00

length

46.23

area

2403.96 sf

Sta. 12+57.73 to 13+25.74 cstr centerline
(monument line sta. 12+57.73 to 13+50.00)

width
west 24.50
east 33.50
32.25
31.40

total pavement

curb and gutter

sw 2.50
se 2.50
ne 67.27
middle w 67.27
nw 39.5
total 179.04
Sidewalk
width
nw 6.65
ne 6.65
5.825
5
total

90%RdwyEst.xis

length

92.27

37.00
30.27
25.00

length

37.00

37
5
56.27

area

2260.62 sf
1239.50 sf
976.21 sf
785.00 sf

7665.28 sf
851.70 sy

246.05 sf
246.05 sf

29.13 sf
281.35 sf

802.58 sf

20f3



Curb Removal

sta.'s beg

west 1081
east 1056
total

Pavement Removal

east width
26
27.5
west 26
23.75
total

90%RdwyEst.xls

90% BHOC Roadway Calcs

‘length
1325 244 If
1325 269 If
513 If
area
] 234 sf
294 8085 sf
34 884 sf
269 6388.75 sf
15591.75 sf
1732.417 sy

30f3



Béthany Home/Grand Canal Flood Control Project
Bethany Home Outfall Channel, Phase I

CONSTRUCTION ESTIMATE - STRUCTURES

DMJM+HARRIS

ITEM DESCRIPTION UNIT UNIT |QUANTITY| COST
NUMBER COST
502-1 |42" Diameter Drilled Shaft Foundation (Bridge) LFt. $125.00] 1,953 $244,125
502-2 |42" Diameter Drilled Shaft Foundation (Bridge)(Contingenc] L.Ft $50.00f 1,953 $97,650
502-3 |30" Diameter Drilled Shaft Foundation (Bridge) L.Ft. $90.00 220 $19,800
502-4  |30" Diameter Drilled Shaft Foundation (Bridge)(Contingenc] LFt. $30.00 220 $6,600
505-1 91St Avenue Bridge
Structural Excavation cY $10.00f 351 $3,510
Structural Backfill CcY $20.00 349 $6,980
Reinforcing Steel (Bridge) Lb. $0.50| 289,890 $144,945
Portland Cement Concrete (Bridge), Class A ‘CY $225.00 151 $33,975
Portland Cement Concrete (Bridge), Class AA cYy $275.00f 1,294 $355,850
Architectural Treatment SF $15.00f 1,000 $15,000
Bridge Railing L.Ft. $50.00] 270 $13,500
Safety Railing L.Ft. $40.00 71 $2,840
Subtotal $576,600
505-2 }83rd Avenue Bridge
Structural Excavation cY $10.00| 351 $3,510
Structural Backfill cYy $20.00 338 $6,760
Reinforcing Steel (Bridge) Lb. $0.50( 336,210 $168,105
Portland Cement Concrete (Bridge), Class A CYy $225.00 139 $31,275
Portland Cement Concrete (Bridge), Class AA cY $275.00] 1,514 $416,350
Architectural Treatment SF $15.00f 1,100 $16,500
Bridge Railing LFt. $50.00 309 $15,450
Safety Railing LFt. $40.00 73 $2,920
Subtotal $660,870
505-3 87th Ave RCBC (this work is included in the per foot price of the RCBC)
Steel Reinforcement (Headwall) Lb. $0.50| 5,010 $2,505
Portland Cement Concrete (Headwall), Class A cYy $225.00 35 $7.875
Retaining Walls Sq.Ft. $25.00f 2,646 $66,150
Channel Lining Sq.Yd. $35.00 83 $2,905
Access Barriers L.Sum $6,800.00 1 $6,800
Architectural Treatment SF $15.00| 3,578 $53,670
Safety Railing L.Ft. $40.00f 420 $16,800
Subtotal $156,705
5054 83rd Ave RCBC (this work is included in the per foot price of the RCBC)
Steel Reinforcement (Headwall) Lb. $0.50f 6,224 $3,112
Portland Cement Concrete (Headwall), Class A CcYy $225.00 24 $5,400
Retaining Walls Sq.Ft. $25.00| 3,786 $94,650
Access Barriers L.Sum $2,200.00 1 $2,200
Architectural Treatment SF $15.00] 4,437 $66,555
Safety Railing L.Ft. $40.00] 210 $8,400
Subtotal $180,317




Bethany Home/Grand Canal Flood Control Project
Bethany Home Outfall Channel, Phase Il

505-7 83rd Avenue Pedestrian Bridge
Structural Excavation cY $10.00 80 $800
Structural Backfill cY $20.00 70 $1,400
Reinforcing Steel (Bridge) Lb. $0.50] 7,025 $3,513
Portland Cement Concrete (Bridge), Class A cYy $225.00 18 $4,050
Portland Cement Concrete (Bridge), Class AA CcYy $225.00 32 $7,200
Prefabricated Steel Truss Bridge L.Sum $60,000.00 1 $60,000
Concrete Lining SQ.YD. $20.00 20 $400
Subtotal $75,163
505-8 87th Ave Pedestrian Bridge
Structural Excavation CcY $10.00 80 $800
Structural Backfill (0 $20.00 70 $1,400
Reinforcing Steel (Bridge) Lb. $0.50{ 7,025 $3,513
Portland Cement Concrete (Bridge), Class A CYy $225.00 18 $4,050
Portland Cement Concrete (Bridge), Class AA CcYy $225.00 32 $7,200
Prefabricated Steel Truss Bridge L.Sum $55,000.00 1 $55,000
Concrete Lining SQ.YD. $20.00 20 $400
Subtotal $70,163
505-9 Concrete Painting
91st Ave Bridge Sq.Ft. $0.75] 17,600 $13,200
83rd Ave bridge Sq.Ft. $0.75| 20,200 $15,150
87th Ave RCBC Sq.Ft. $0.75| 3,830 $2,873
83rd Ave RCBC Sq.Ft. $0.75| 2,571 $1,928
87th Ave Pedestrian Bridge Sq.Ft. $0.75| 270 $203
83rd Ave Pedestrian Bridge Sq.Ft. $0.75] 260 $195
Subtotal 44,731 $33,548
SUBTOTAL: $2,121,540
CONTINGENCY: 0% $0
TOTAL COST: $2,121,540

DMJM+HARRIS




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 91st Avenue

to 83rd Ave. 1-foot 10inch RC slab option

General Unit Definitions

1bf
kips := 10001bf pef = — CY=278" If=*h

3

ft
kef := 1000pcf ksi ;= 1000psi sqft .= ft2 sqyd := 9ft2
weonc := 150pcf weight of concrete

Structural Quantities (f'c = 4000 psi) - CLASS AA
For BHOC, all 4000 psi shall include:

Columns

Abutment caps

Pier caps

Wingwalls

Superstructure deck

Concrete parapets

Sidewalks

It does NOT include approach slabs nor retaining walls which shall be quantitied as class A concrete.

Superstructure Deck

Length := 3-44ft - 2-2.25 Length = 127.5f Length of deck based on CL. abut
to CL abut with the abutment caps at the end
taken out.

Deckarea := 195 .18ﬁ2 1'-10" deck cross-sectional area

lighting := 4.(3ﬂ).(1ﬂ).[2ﬂ + %(lﬂ + lﬁ)il Lighting support blisters (4 total)

Superdeck := Length-Deckarea + lighting Superdeck =9230Y

Columns

ncolumns := 6 Number of columns

npier := 2 Number of piers

2
Colvol := npie«{ncolumns- T (20 ](( 1067.43% + 1067190 _ , g3.5 - 1052.75&)) Average PGL used,
4 2 2'-10" pier cap thickness,

e top of shaft elevation =
Colvol =164CY bottom of column elevation

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 91st Avenue

to 83rd Ave. 1-foot 10inch RC slab option
Sidewalk
nsdwlk = 2 Number of swiks
sdwlkarea := 43387 Cross-sectional area of swik
sdwlklength := 164.5ft
vol32 := nsdwlk-sdwlkarea-sdwlkiength v0132=528CY

Pedestrian Parapet/Dado

nped:= 1
pedarea := 2.7ft-0.896ft
pedlength := (132.0-ft + 14-ft — 2.25-ft + 0.916-ft — 10-ft)-2

dado := 4-0.7-CY

volped := nped-pedarea-pedlength + dado 'vvbl‘ped =269CY |
Pier Cap
pierdeckvol := 2-5ﬂ-(106.46ﬁ2) Volume of deck below superstructure
at piers (2 total)
piervol := pierdeckvol P1°W°l=394CY
"Super Cap" on _top of Abutment Cap
2 70f + (1.9911;L 1.99ft)
Supercap := 2- -(106.541t)-4.5ft — 1ft-(1ft + 0.5in)-106.54ft

Notch in abutment cap where approach
‘Supercap = 76.7CY

Abutment Cap on top of drilled shafts

Abutcap := 2-(106.46f)-4R-4.58 Abutcap = 141.9CY.

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L
. to 83rd Ave.

Subject: 91st Avenue
1-foot 10inch RC slab option

Wingwalls (Retaining walls are 3000 psi only!)

wingabutonewestvol := 0CY

wingabutoneeastvol := 0CY

wingabuttwowestlength := 14ft — (2ft + 3in)
wingabuttwoeastlength := 14ft — (2ft + 3in)
wingabuttwowestvol := wingabuttwowestlength-18.57- ﬁ2
wingabuttwowestvol = 8.1CY

wingabuttwoeastvol := wingabuttwowestlength-18.57- ﬁ2

wingabuttwoeastvol = 8.1CY

wingvol := wingabutonewestvol + wingabutoneeastvol + wingabuttwowestvol + wingabuttwoeastvol

wingvol = 162CY

Class AA TOTAL

classAA = Superdeck + Colvol + vol32 + volped + piervol + Supercap + Abutcap + wingvol

lclassAA = 1293.3CY)

Structural Quantities (fc = 3000 psi) - CLASS A

Approach Slab

apprslab := [ 106.46-ft-15-ft + (106.46-ft — 2-1.17-f)-15-f]-1-ft

{apprstab = 117 CY]

Checked by:
Date:




+ Bethany Home Outfall Channel, SR101L Subject: 91st Avenue
DMJIM+HARRIS . to 83rd Ave. 1-foot 10inch RC slab option

Retaining walls

Length of radial retaining walls at abutment two were measured in Microstation on outside face (conservative).
wingabutonewestlength := 0-ft

wingabutoneeastlength := Oft

wingabut2westretwall ;= 32.5-ft + 1-3-ft

wingabut2eastretwall := 32.5ft + 1-3-ft

wingabutonewestarea := 0-sqft cross-sectional area of retaining wall
wingabutoneeastarea := wingabutonewestarea

wingabuttwowestarea := 10.75-in-7.17-ft + (4-f + 6-in)-1-ft + (1-ft + 3-in)-(1-ft + 6-in) 3-Sectional area of retaining wall

only
wingabuttwoeastarea := wingabuttwowestarea
wingabutonewestvol := wingabutonewestarea-wingabutonewestlength wingabutonewestvol = 0 CY
wingabutoneeastvol ;= wingabutoneeastarea-wingabutoneeastlength wingabutoneeastvol = 0 CY
wingabuttwowestvol := wingabut2westretwall-wingabuttwowestarea
wingabuttwowestvol = 16.8 CY
wingabuttwoeastvol ;= wingabut2eastretwall- wingabuttwoeastarea
wingabuttwoeastvol = 16.8 CY
retwallabutl := wingabutonewestvol + wingabutoneeastvol retwallabutl = 0CY
retwallabut2 := wingabuttwowestvol + wingabuttwoeastvol retwallabut2 = 33.7CY

retwallvol := retwallabutl + retwallabut2

P

retwallvol = 33.7CY

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 91st Avenue

to 83rd Ave. 1-foot 10inch RC slab option
Drilled Shafts
Abutment Drilled Shafts - 42" ¢
Abutlshaft ;= 6-(1061.10ft — 1021.1ft) Abutlshaft = 2401f
Abut2shaft := 6-(1060.37ft — 1020.37ft) Abut2shaft = 2401f
Pier Drilled Shafts - 42" ¢
Pierlshaft := 6-(1053ft — 1025ft) Pierlshaft = 168 fi
Pier2shaft := 6-(1052.50ft — 1025ft) Pier2shaft = 165 ft
Total42abut := Abutlshaft + Abut2shaft éiofa]42abut =480ﬁ :
Total42pier := Pierlshaft + Pier2shaft Totald2pier = 333t

Reinforcing Steel - by location

Superstructure steel at 225 Ib/CY. Column steel at 175 Ib/CY. Abutment & wingwalls @ 125 Ib/CY.
Approach slabs — assume 125 Ib/CY. Pedestrian barrier —~ 200 Ib/CY, 32" barrier - 175 Ib/CY

Ib
Supersteel := (225 E;;)»(Superdeck + piervol + Supercap) Supersteel = 233798 1b
. Ib .
sidewalk := | 175 E—\; -(vol32) sidewalk = 92331b
Ib
pedsteel ;= 200~C—Y~ -(volped) pedsteel = 53861b
Superstructuretotal := Supersteel + sidewalk + pedsteel ISuperstructuretotal = 2484181b J to report on drawir
b
Colsteel := (175 é{-)-(Colvol) Colsteel = 28661b

Ib Abut
Abutlwingsteel = (125 -C—Y-)(——uzﬂ + wingvol + retwallabutl) Abutlwingsteel = 10892 Ib

Abut2wingsteel = (125 %)-(ﬁ’? + retwallabutz) Abut2wingsteel = 13078 Ib
Ib
Approachsteel := 1256; -(apprslab) Approachsteel = 14624 1b

TotalREINFORCING := Supersteel + Colsteel + Abutiwingsteel + Abut2wingsteel + Approachsteel + sidewalk + pedsteel

[TotalREINFORCING = 289878 1b]

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 91st Avenue

to 83rd Ave. 1-foot 10inch RC slab option
Railin‘g
Railing:= 1-pedlength Railing = 269.3ft

Excavation -~ Abutment 1

Excavation to include abutment cap, and wingwalls)
Abutments
abutlexcv = (106.45-ft)-(2.5ft)-(7.51t) From berm to bottom of abutment,

approximately 2' - 7' wide per
standard ADOT (4'-6" plus 1'-6" plus 1'-6")

abutlexcv = 73.9CY
Wingwalls
winglexcv ;= 2-(1066.88ft — 1060.84f1)-[14ft + 1.5-ft — (2ft + 3in)]-7ft 1.5+ 1.5'+ 1' wide

winglexcv = 41.5CY

Retaining walls

retlexcv := (6ft + 1ft)-(4.5-ft + 1.5ft + 1.5R)-(0ft) Total length included - assume full height
of wall for excavation

retlexcv = 0CY

TotallEXCV := abutlexcv + winglexcv + retlexcv

[TotalIEXCV = 115.4CY|

Excavation - Abutment 2

Excavation to include abutment cap, and retaining walls.
Abutments

abutZexcv := (106.46f)-(2.5£t)-(7.58) From berm to bottom of abutment,
approximately 2' -- 7' wide per
standard ADOT (4.5' plus 1'-6" plus 1'-6")
abut2excv = 73.9CY

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 91st Avenue

to 83rd Ave. 1-foot 10inch RC siab option
Wingwalls
wing2excv = 2-(1066.89ft — 1060.85ft)-[19ft — (2ft + 3in)]-0ft 15+ 1.5 + 1' wide

wing2excv = 0 CY

Retaining walls

ret2excv := (7.17ft + 1f)-(4.5-ft + 1.5ft + 1.5ft)-(32.5-ft + 32.5-f + 2-3-R) Total length included - assume full height
of wall for excavation

ret2excv = 161.1CY

Total2EXCV := abut2excv + wing2excv + ret2excv

[Total2EXCV = 235.1 CY|

Backfill - Abutment 1

Abutments
abutlback := (106.46-ft - 2-1.0-ft)-(3ft)-(6.5ft)
abutlback = 754CY

Wingwalls

winglback := 2-(1066.88ft — 1060.841t)-[14ft — (2ft + 3in)]-3ft
winglback = 15.8CY

Approach Slab
approachslab := apprslab-0.5 approachslab = 58.5CY

Retaining walls

retlback := (61t + 1£t)-(1.5ft)-(0ft) Total length included - assume full height
of wall for excavation

retlback = 0CY
Totallback := abutlback + winglback + approachslab + retlback

{Totallback = 149.7CY

Backfill - Abutment 2
Abutments

abut2back := (106.46ft — 2-1.0f)-(3f)-(6.5ft) Wingwalls subtracted out from tally;
2*1.5ft=3ft

abut2back = 75.4CY

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L
' : to 83rd Ave.

Subject: 91st Avenue
1-foot 10inch RC slab option

Wingwalls

wing2back := 2:(1067.17ft — 1060.001t)-[19ft — (2ft + 3in)]-0ft
wing2back = 0 CY

Approach Slab
approachslab := apprslab-0.5 approachslab = 58.5CY

Retaining walls
ret2back := (2-32.5-ft + 2-3-ft)-(3.0f)-(7.17ft + 1.0-ft)

ret2back = 64.5CY

Total2back := abut2back + wing2back + approachslab + ret2back

Total2back = 198.4CY|

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue

to 83rd Ave. 2-foot RC slab option
General Unit Definitions
Ibf
Kips := 1000Ibf pef 1= — CY:=2780  If=f
ﬁ3
kef := 1000pcf ksi := 1000psi sqft = ft2 sqyd := 9ﬁ2
weong := 150pcf weight of concrete

Structural Quantities (fc = 4000 psi) - CLASS AA

For BHOC, all 4000 psi shall include:
Columns

Abutment caps

Pier caps

Wingwalls

Superstructure deck

Concrete parapets

Sidewalks

It does NOT include approach slabs nor retaining walls which shall be quantitied as class A concrete.

Superstructure Deck

Length := 3-48.5ft — 2-2.25ft Length = 141 ft Length of deck based on CL abut
to CL abut with the abutment caps at the end
taken out.

Deckarea := 212.92ﬁ2 _ 2'-0" deck cross-sectional area

lighting := 4-(3ft)-(1ﬁ)-[2ﬁ + %(lft + lﬁ)] Lighting support blisters (4 total)

Superdeck := Length-Deckarea + lighting Superdeck: 11132 cy

Columns
ncolumns := 6 Number of columns
npier ;= 2 Number of piers

2
-(2-ft . .
Colvol := npiel{ncolumns- m-(2-0) ](( 1084 176t + 1084.18% _ 3-ft - 1064.5ftD Average PGL used,
4 2 3' pier cap thickness,

s top of shaft elevation =
Colvol =233CY bottom of column elevation

Checked by:
Date:




Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue
+
DMJM+HARRIS . to 83rd Ave. 2-foot RC slab option

Sidewalk
nsdwlk := 2 Number of swiks
sdwlkarea := 4.33ﬂ2 Cross-sectional area of swik

sdwlklength := 178.00ft

vol32 := nsdwlk-sdwlkarea-sdwlklength vol32 = 571 CY »

Pedestrian Parapet/Dado

nped:= 1
pedarea := 2.7ft-0.896ft
pedlength := (145.5-ft + 20-ft — 5-ft — 5-ft — 2.25-ft + 0.916-ft)-2

dado := 4:0.7.CY

volped := nped-pedarea-pedlength + dado volped=304CY /Z

Pier Cap

pierdeckvol := 2-5ﬁ-(106.46ﬁ2) Volume of deck below superstructure
at piers (2 total)

piervol := pierdeckvol plervgl= 394 CY

"Super Cap" on top of Abutment Cap

5 o6 4 (2160t + 2.160)

2
Supercap := 2- -(106.54ft)-4.5ft ~ 1£i-(1ft + 0.5in)-106.54ft

Notch in abutment cap where approach
__slab meets is taken out.

Abutment Cap on top of drilled shafts

Abutcap := 2-(106.46-f)-4ft-4.5ft ‘Abutcap = 141.9CY.

Checked by:
Date:




Bethany Home Outfall Channel, SR 101L Subiject: 83rd Avenue
+ '
DMJIM+HARRIS . to 83rd Ave. 2-foot RC slab option

Wingwalls (Retaining walls are 3000 psi only!)

wingabutonewestvol := 0CY

wingabutoneeastvol := 0CY

wingabuttwowestlength := 20ft ~ (2t + 3in)
wingabuttwoeastlength := 20ft — (2ft + 3in)

wingabuttwowestvol := wingabuttwowestlength- 18.57ﬁ2 + 0.25-CY

wingabuttwowestvol = 12.5CY

wingabuttwoeastvol := wingabuttwowestlength- 18.57-ﬁ2 + 0.25-CY

wingabuttwoeastvol = 12.5CY

wingvol := wingabutonewestvol + wingabutoneeastvol + wingabuttwowestvol + wingabuttwoeastvol

wingvoi =249CY

Class AA TOTAL
classAA := Superdeck + Colvol + vol32 + volped + piervol + Supercap + Abutcap + wingvol

|classAA = 1513 CY|

Structural Quantities (f'c = 3000 psi) - CLASS A

Approach Slab

apprslab := [106.46-ft-15-ft + (106.46-ft — 2-1.17-ft)-15-f — 4-10-f-(7.23-ft + 1.5-ft) — 2-10-ft-1-ft]-1.0-ft

lapprslab =1033 CY]

Checked by:
Date:




+ Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue
DMJM+HARRIS . to 83rd Ave. 2-foot RC slab option

Retaining walls

Length of radial retaining walls at abutment one were measured in Microstation on outside face (conservative).
The cross-sectional areas of the retaining walls—including footings--will be calculated using ADOT's detail.

wingabutonewestlength := 32.5ft + 2.75-ft + 1-ft

wingabutoneeastlength := 32.5-ft + 2.75-ft + 1-ft

wingabut2westretwall := 0-ft
wingabut2eastretwall := 0ft

wingabutonewestarea := 10.75in-7.26ft + (4ft + 6in)-1ft + (1f + 3in)-(1ft + 6in) cross-sectional area of retaining wall

wingabutoneeastarea := wingabutonewestarea

wingabuttwowestarea := 0-sqft cross-sectional area of retaining wall
only

wingabuttwoeastarea := wingabuttwowestarea

wingabutonewestvol := wingabutonewestarea-wingabutonewestlength wingabutonewestvol = 17.3CY
wingabutoneeastvol := wingabutoneeastarea- wingabutoneeastlength wingabutoneeastvol = 17.3 CY

wingabuttwowestvol := wingabut2westretwall-wingabuttwowestarea

wingabuttwowestvol = 0 CY

wingabuttwoeastvol := wingabut2eastretwall- wingabuttwoeastarea

wingabuttwoeastvol = 0 CY

retwallabutl := wingabutonewestvol + wingabutoneeastvol

retwallabut2 ;= wingabuttwowestvol + wingabuttwoeastvol retwallabwutilﬁ:wo CY

retwallvol := retwallabutl + retwallabut2

retwallvol = 34.6CY

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR 101L - Subject: 83rd Avenue

to 83rd Ave. 2-foot RC slab option
Drilled Shafts
Abutment Drilled Shafts - 42" ¢
Abutlshaft ;= 6-(1077.26ft - 1027.261t) Abutlshaft = 300 If
Abut2shaft ;= 6-(1077.30ft — 1027.3-ft) Abut2shaft = 3001f
Pier Drilled Shafts - 42" ¢
Pierlshaft := 6-(1064.5ft — 1019.5ft) Pierlshaft =270 ft
Pier2shaft := 6-(1064.5ft — 1019.51t) Pier2shaft = 270 ft
Total42abut := Abutlshaft + Abut2shaft Total42abut = 600
Total42pier ;= Pierlshaft + Pier2shaft ?Tétal42piér ?:1540 ft

Reinforcing Steel - by location

Superstructure steel at 225 Ib/CY. Column steel at 175 Ib/CY. Abutment & wingwalls @ 125 Ib/ICY.
Approach slabs - assume 125 Ib/CY. Pedestrian barrier — 200 Ib/CY, 32" barrier - 175 Ib/CY

1b
Supersteel := (225 —&)-(Superdeck + piervol + Supercap) Supersteel = 2779591b
sidewalk := L175 %)-(volﬁ) sidewalk = 9991.11b
Ib
pedsteel := (200 E—y—)-(velped) pedsteel = 60851b
Superstructuretotal ;= Supersteel + sidewalk + pedsteel Superstructuretotal = 2940351b  to report on drawir
Ib
Colsteel := (175 -C—Y-)-(Colvol) Colsteel = 40741b
b Abut
Abutlwingsteel := (125 _&_)(_t;_cag + wingvol + retwallabutl) Abutlwingsteel = 16309 Ib
1b Ab
Abut2wingsteel := (125 _a?)(_‘;tﬁ?_ + retwallabutz) Abut2wingsteel = 88721b
Ib
Approachsteel := 125—& -(apprslab) Approachsteel = 12914 1b

TotalREINFORCING := Supersteel + Colsteel + Abutlwingsteel + Abut2wingsteel + Approachsteel + sidewalk + pedsteel

[Tota REINFORCING = 3362041b)

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue

to 83rd Ave. 2-foot RC slab option
Railing
Railing := 1-pedlength Rallmg =3083ﬁ

Excavation - Abutment 1

Excavation to include abutment cap, wingwalls, and retaining walls.
Abutments
abutlexcv := (106.45-ft)-(2.5f)-(7.5ft) From berm to bottom of abutment,

approximately 2' —- 7’ wide per
standard ADOT (4' -6"plus 1'-6" plus 1'-6")

abutlexcy = 73.9CY

Wingwalls

winglexev := 0CY Only retaining walls at abutment
1

Retaining walls

retlexcv := (6.23ft + 1f)-(4.5-ft + 1.5ft + 1.58)-(32.5-ft + 2.75.ft + 1.0-ft).(2) [otal length included - assume full height
of wall for excavation

retlexcv = 145.6CY

TotalIEXCV := abutlexcv + winglexcv + retlexcv

[Total IEXCV = 219.5CY]|

Excavation - Abutment 2.

Excavation to include abutment cap, wingwalls, and retaining walls.
Abutments

abut2excv := (106.458)-(2.5ft)-(7.5-ft) From berm to bottom of abutment,
approximately 2' —~ 7' wide per
standard ADOT (4'-6" plus 1'-6" plus 1'-6")

abut2excv = 73.9CY

Checked by:
Date:




2-foot RC slab option

DMJM+HARRIS Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue

to 83rd Ave.

Wingwalis

wing2excv := 2-(1083.25ft — 1077.05ft)-[20ft — (2ft + 3in)]- 7t

wing2excv = 57.1 CY

Retaining walls

ret2excv := 0(4ft + 1f)-(3.5-ft + 1.5ft + 1.5ft)-(6.25ft + 5.75-ft)
retZexcv = 0 CY

Total2EXCV = abut2excv + wing2excv + ret2excv

[Total2EXCV = 131 CY|

Backfill - Abutment 1.
Abutments

abutlback := (106.46ft — 2.1-ft)-(3ft)-(6.5f)
abutlback = 754CY

Wingwalls
winglback := 0CY

Approach Slab

approachslab := apprslab-0.5 approachslab = 51.7CY

Retaining walls
retlback := (6.23ft + 1f1)-(3f1)-(32.5-ft + 2.75-ft + 1-f1)-2

retlback = 58.2CY
Totallback := abutlback + winglback + approachslab + retlback

Totallback = 185.3CY|

Backfill - Abutment 2

Abutments
abut2back := (106.46ft — 2-1-ft)-(3ft)-(6.5ft)

abut2back = 75.4CY

1.5'+ 1.5' + 4" wide

Total length included - assume full height
of wall for excavation

Only retaining walls at abutment
1

Total length included - assume full height
of wall for excavation

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR 101L
) to 83rd Ave.

Subject: 83rd Avenue
2-foot RC slab option

Wingwalls

wing2back := 2-(1083.25ft — 1077.05ft)-[20ft - (2f + 3in)]-3.0ft
wing2back = 24.5CY

Approach Slab

approachslab := apprslab-0.5 approachslab = 51.7CY

Retaining walls
ret2back := 0(6ft + 1ft)-(3f)-(6.25-ft + 5.75ft)

ret2back = 0 CY

Total2back := abut2back + wing2back + approachslab + ret2back

[Total2back = 151.6CY]

Checked by:
Date:




+ Project: BHOC ) Subject: 87th Avenue
DMJM+HARRIS RCBC Quantities 100%

General Unit Definitions

kips:= 10001bf pefi= Tof CY:= 27&3 If:= ft
ﬂ3
, , 2 2
kef := 1000pcf ksi := 1000psi sqft := fi sqyd == 9ft
weonc := 150pcf weight of concrete

Inlet Retaining Walls
Concrete quantities are per ADOT Std B-18.30

seinletwall = 3011048 <L+ 320:0.645 57 + (300 + 10in) 0.421 =

swinletwall = 301,048 <Y + 25ﬂ.0.6459ﬂX + (120 + 8in)-0.421 %Y

inletwall := seinletwall + swinletwall

Inlet Class A (fc=3000 psi) Headwail

inletheight := 1070.54 - (10.5in) - 1058.178 - 58

inletheight = 6.5 ft

inletheadwall := infetheight- 12in-66.5ft Length as measured in Microstation

lintetheadwall = 16cY|

See spreadsheet for reinforcing

Designed by: CAL Page 1 0of 5 Checked by: SEO
7/15/2002 Date: 6/2002



+ Project: BHOC Subject: 87th Avenue
DMJM+HARRIS RCBC Quantities 100%

Inlet Channel Liner

Note -- channel slopes at this location, so slope is adjusted by 1.030 (approx. 4:1 slope) -- with a flat spot at
beginning of culvert

inletliner := 64.58f(118 + 2.5in)-1.030

Iﬂﬂetliner = §2.8 sqydI

Inet Safety Railing
Length is measured in Microstation

inletrail := 228.5ft

Qutlet Retaining Walls

Concrete quantities are per ADOT Std B-18.30
woutetwall:= 211,048 L + 2000645 SF + (150 + 11.51)0.3725

neoutevwall = 208 1.048 <X + 200,645 L+ (150+6.51)0.37257

outletwall := nwoutletwall + neoutletwall

outletwall = 80.5CY

Designed by: CAL Page 2 of 5 Checked by: SEO
7/15/2002 Date: 6/2002




+ Project: BHOC Subject: 87th Avenue
DMJIM+HARRIS RCBC Quantities 100%

Outlet Class A (f'c=3000 psi) Headwall
outletheight:= 1070.43# - (10.5in) - 1058.05¢8 - 58

outletheight = 6.5t

outletheadwall := outletheight- 12in-76.78 Length as measured in Microstation

|outletheadwa]| =18.5 CY|

See spreadsheet for reinforcing

Outlet Pedestrian Rail

Length is measured in Microstation

outletrail := 191.4#

Excavation

Assume existing ground elevation is 1070 ft for inlet and outlet (a little low for inlet, but higher for outlet -- averages
out)

SE Wall

sewallexcv = 301(1070f - 1056.54a + 1.258).(9 + 38) + 328.(10708 - 1061.548 + 1.168)-(6.258 + 3n) + 30.83r-(1070% - 1064.541 + 1n).(4.50 + 30) + 92.830-1.250-1.50
sewallexcv = 363.4CY

SW Wall

swwallexcv:= 30t(1070 - 1056.548 + 1.25a)-(9% + 38) + 25/(10708 - 1061.54¢ + 1.168)-(6.25r + 3n) + 12.660-(1070n - 1064.54n + 10)-(4.58 + 30) + 67.660:1.250-1.50

swwallexcv = 305.9CY
NW Wali

nwwallexcy:= 210:(10708 - 1056.430 + 1.250)-(9% + 38) + 20/(10708 - 1061.43/ + 1.160)-(6.250 + 38) + 15.96r-(1070n - 1065.43n + 10)-(4n + 30) + 56.960-1.250-1.58

nwwallexcv = 232CY

Designed by: CAL Page 30of 5 Checked by: SEO
7/15/2002 Date: 6/2002




M+ Project: BHOC Subject: 87th Avenue
DMJM+HARRIS RCBC Quantities 100%

NE Wali
newallexcv := 200(10708 - 1056.43f + 1.258)-(98 + 3n) + 200(1070n - 1061.43r + 1.160)-(6.250 + 38) + 15.54n-(10708 - 1065.43n + 1r)-(48 + 30) + 55.540.1.25/:1.50

newallexcv = 224.7CY

Backfill

Backfill includes headwalls

SE Wall

sewallback := 3010700 - 1056.547 + 1.258)-(38) + 32/(1070a - 1061.545 + 1.168)-(3/) + 30.83r:(1070a - 1064.54n + 18)(30)

sewallback = 105.4CY
SW Wall

swwallback := 30(10708 - 1056.548 + 1.250).(38) + 258:(1070 - 1061.54 + 1.168)-(38) + 12.668-(10702 ~ 1064.54n+ 18)-(3)

swwallback = 84.8CY
NW Wall

nwwallback := 211(1070f - 1056.43 8 + 1.25a)-(38) + 208-(1070% - 1061.437 + 1.168)-(31) + 15.968-(1070 - 1065.43 8+ 1n)-(38)

nwwallback = 66.1CY

NE Wall
newallback := 200-(1070 - 1056.43# + 1.258)-(38) + 208-(10708 - 1061.43r + 1.168)(30) + 15.54r(10702 - 1065.43n+ 1n)-(38)

newallback = 64.2CY

Inlet Headwall
intetback := (6.5# - 0.58)-66.5¢-38 inletback = 44.3CY
Qutlet Headwail
outletback := (6.5ﬂ - 0.5&)'76.7ﬁ~3ﬂ outletback = 51.1CY
Designed by: CAL Page 4 of 5 Checked by: SEO
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+ Project: BHOC Subject: 87th Avenue
DMJM+HARRIS RCBC Quantities 100%

Totals (reinforcing -- see spreadsheet

conctotal := outletwall + outletheadwall + inletwall + inletheadwall

feonctotal = 232.9¢ |

pedrail := inletrail + outletrail

pedrail = 419.91

extotal := sewallexcv + swwallexcv + nwwallexcv + newallexcv extotal = 1126CY

backtotal := sewallback + swwallback + nwwallback + newallback + inletback + outletback Ibacktotal = 415.9CYI
Designed by: CAL Page 5 of 5 Checked by: SEO
7/15/2002

Date: 6/2002




Project: BHOC Subject: 87th Avenue
DMJM+HARR|S Paint Quantities 100%

General Unit Definitions

kips:= 10001bf pef:= %f CY:= 27ﬁ3 If:=ft
fi
. . 2 2
kef := 1000pcf ksi := 1000psi sqft == fi sqyd := 9ft
weonc := 150pef weight of concrete

Inlet Retaining Walls Painting

inletwalll := 1_02.[]6in.(92_83ﬁ +9.5in) + 697sqt + 92ﬁ2] SE Wall measured in Microstation, 2% added as well as as top of
and backside (6") - includes culvert area

intetwall2:= 1.02{16in-(67.66 + 9.5in) + 509sq8t] SW Wall measured in Microstation, 2% added as well
and backside (6")

2
inlettotal := inletwall] + inletwall2 inlettotal = 1544.4 ft

Inlet Class A (Fc=3000 psi) Headwall Painting

inletheadwall := 66.58-(6.58 + 12.75in + 6in) Length as measured in Microstation

finletheadwall = 536.2sq81)

Outlet Retaining Walls Painting

924
outletwalll := 1.02 16in-(56.96f + 9.5in) + 430sqft + —————
3.14
co 302
outletwall2 := 1.02.[16in-(55.54f + 9.5in) + 420sqft] 180

NW Wall measured in Microstation, 2% added as well as as top
of and backside (6") -- includes skewed culvert area (wall 1)

NE Wall measured in Microstation, 2% added as well as as top of
and backside (6"} (wall 2)

2
outlettotal := outletwalll + outletwall2 outlettotal = 1130.5ft

Outlet Class A {f'c=3000 psi) Headwall Painting

outletheadwall := 76.7ft-(6.5ﬁ +12.75in + 6in) Length as measured in Microstation

outletheadwall = 618.4 ﬂ2

painttotal := inlettotal + outlettotal + inletheadwall + outletheadwall Ipainttotal = 38294 sqﬂl
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Project: BHOC Subject: 87th Avenue
+ J )
DMJM HARRIS Paint Quantities 100%

Aesthetic Treatments

Inlet Headwall

aesthinlethead := 66.5ft- (6.5ﬂ) Iaesthinlethead =4323 sqﬁl

Iniet Retaining Wall

aesthinletwall == 69787 + 50962 [aesthintetwan = 120658

Outtlet Headwall

aesthoutlethead := 76.71t-78 Iaesthoutlethead = 536.9sqﬁ|

Outlet Retaining Wall

aesthoutletwall := 43082 + 4207 lacsthoutietwalt = 8508

aesthtotal := aesthinlethead + aesthinletwall + aesthoutlethead + aesthoutletwall

|aesthtotal = 30252598

Designed by: CAL Page 2 of 2 Checked by: SEO
7/15/2002 Date: 6/2002



DMJM+HARRIS Project: BHOC

Subject: 83rd Avenue
RCBC Quantities 100%

General Unit Definitions

kips:= 1000ibf pef:= Iof CY:= 27(\3 If:= ft
3
fi
) , 2 2
kef := 1000pcf ksi:= 1000psi sgft:= ft sqyd == 9ft
woonc := 150pcf weight of concrete

Inlet Retaining Walls
Concrete quantities are per ADOT Std B-18.30

southinfetwal = 10:1.988 =X + 10n1.285 5 + (13n+ 4.5in)-(0.790 %)

northinletwall:= 1081 .988% +100:1.2855C + 170+ 2.75in)-(0.790 Eg-)

inletwall := southinletwall + northinletwall

inletwall = 89.6CY

Inlet Class A (fc=3000 psi) Headwall

inletheight := 1085.66f - (11 + 0.5in) - 1066.731 - 81

inletheight = 9.9 ft

inletheadwall := inletheight-12in-33.7 Length as measured in Microstation

|inletheadwall =123 CYI

See spreadsheet calculations for reinforcing.

Inlet Pedestrian Rail

Length is measured in Microstation

e 0. O (B
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DMJM+HARRIS Project: BHOC

Subject: 83rd Avenue
RCBC Quantities 100%

Outlet Retaining Walls
Concrete quantities are per ADOT Std B-18.30

nwouletwall:= 300-1.988L + 3001163 Y + (270 + 0.25i)0.725 <

swoutletwall := 30ﬁ-1.988% . 30&1.163% N (27& + 10in+ %m).o.nsc—g

outletwall := nwoutletwall + swoutletwall

[outletwall = 228.8(;'

Outlet Class A (Fc=3000 psi) Headwall
outletheight:= 1084.801 - (1 + 0.5in) - 1066.350 - 8

outletheight = 9.4 ft

outletheadwall := outletheight- 12in-33. 71 Length as measured in Microstation

louttetheadwal = 11.7cy

See spreadsheet for reinforcing

Outlet Pedestrian Rail

Length is measured in Microstation

outletrail := 209.2ft
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+ Project: BHOC Subject: 83rd Avenue
DMJM+HARRIS RCBC Quantities 100%

Excavation

Assume existing ground elevation is 1085.1 ft for inlet and 1084.3 outlet

N Wall

Nwallexcv := 107-(1085.18 - 1064.667 + 1.838)-(12.58 + 38) + 108(1085.1a - 1069.660 + 1.428){100 + 38) + 17.230(1085.10 - 1074.661 + 10)-(7.58 + 30) + 37.23.1.25

Nwallexcv = 288.3CY
S Wall

Swallexcv := 100-(1085.10 - 1064.666 + 1.830)(12.58 + 38) + 10a.(1085.18 - 1069.66¢ + 1.428)-(10a + 3) + 13.38a:(1085.1r - 1074.660 + 18)-(7.50+ 3r) + 33.38r-1.251

Swallexcv = 270.9CY
NW Wall

nwwallexc:= 307t(1084.3 - 1063.80 + 1.838)(12.58 + 38) + 302:(1084.3 - 1069.81 + 1.338)(9.50 + 3n) + 27.020-(1084.30 - 1074.8n + 17)-(6.83r + 3n) + 87.020-1.25n
nwwallexcv = 713.8CY

SW Wall
SWwallexcv := 300-(1084.30 - 1063.8 + 1.83)-(12.58 + 3n) + 302.(1084.38 - 1069.8n + 1.338)-(9.58 + 3n) + 27.860:(1084.30 - 1074.8 + 1n)-(6.83 + 3n) + 87.860-1.25¢
SWwallexcv = 717CY

Backfill
Backfill includes headwalls
N Wall

Nwallback := 108-(1085.11t - 1064.665 + 1.83n)-(38) + 10r(1085.12 - 1069.668 + 1.428)-(38) + 17.23r-(1085.1# - 1074.661 + 11).(3n)
Nwallback = 65.4CY
S Wall

Swallback := 10-(1085.1# - 1064.66n + 1.83n)-(38) + 10.(1085.18 - 1069.660 + 1.420)-(37) + 13.380(1085.1a - 1074.661 + 18).(3n)

Swallback = 60.5CY

Designed by: CAL Page 3 of 4 Checked by: SEO
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+ Project: BHOC Subject: 83rd Avenue
OMIMHHARRIS RCBC Quantities 100%

NW Wall
nwwallback := 307(1084.3 - 106381 + 1.83#)-(38) + 30n-(1084.38 - 1069.8 + 1.338)-(3r) + 27.020-(1084.3r - 1074.8r + 17)-(31)

nwwallback = 158.7CY

SW Wall
SWwallback := 30.(1084.3 - 106380 + 1.838)-(38) + 308:(1084.30 - 1069.87 + 1.338)-(3n) + 27.860(1084.37 - 1074.8 + 18)(31)

SWwallback = 159.7CY

Inlet Headwall

inletback := (9.9% - 0.58)-33.7:3 inletback = 35.2CY

Outlet Headwall

outletback := (9.4ft - 0.5ﬁ)-33.7ﬂ-3ft outletback = 33.3CY

Totals (reinforcing -- see spreadsheet

conctotal := outletwall + outletheadwall + inletwall + inletheadwail

|eonctotat = 342.6cY

pedrail ;= inletrail + outletrail
pedrail = 210 =
extotal := Nwallexcv + Swallexcv + nwwallexcv + SWwallexcv extotal = 1989.9CY

backtotal := Nwallback + Swallback + nwwallback + SWwallback + intetback + outletback lbacktotal = 512.8CY|
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Project: BHOC Subject: 83rd Avenue
+
DMJM HARRIS Paint Quantities 100%

General Unit Definitions

kips:= 10001bf pef:= 1of CY:= 27ﬁ3 If:=f
fi
. . 2 2
kef := 1000pcf ksi := 1000psi sqft:= ft sqyd := Oft
weonc := 150pef weight of concrete
Inlet Retaining Walls Painting
inletwalll := Osqft No paint or aesthetics for inlet retaining walls since they are
temporary
inletwall2 := Osgft
) . . , 2
inlettotal := inletwalll + inletwall2 inlettotal = 0 ft

Inlet Class A (fc=3000 psi) Headwall Painting

inletheadwall := Osqft

inletheadwall = 0 sqft

Outlet Retaining Walls Painting

outletwalll := 1.02. 16in-(87.028 + 9.5in) + 920sqft + 66sqft] IW Wall measured in Microstation, 2% added as well as as top
of and backside (6") -- includes culvert area

outletwall2 := 1.02.[16in-(87.868 + 9.5in) + 929sqft] SW Wall measured in Microstation, 2% added as well as as top
of and backside (6")

2
outlettotal := outletwalll + outletwall2 outlettotal = 2193.3ft

Outlet Class A (f'c=3000 psi) Headwall Painting

outletheadwall = 33.7f(9.4f + 12.75in + 6in)-1.02 Length as measured in Microstation, 2% added

outletheadwall = 376.8&2

painttotal := inlettotal + outlettotal + inletheadwall + outletheadwall |Ennotal =2570.1 scﬂl

Designed by: CAL Page 1 of 2 Checked by: SEO
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DMJM+HARRIS

Project: BHOC

Subject: 83rd Avenue
Paint Quantities 100%

Aesthetic Treatments

Inlet Headwall

aesthinlethead := Osqft

Inlet Retaining Wall
aesthinletwall := Osqft

QOuttlet Headwall

aesthoutlethead := 33.711.9.4t

Qutlet Retaining Wall

[aesthinlethead = Osqft

aesthinletwall = 0 sqft

faesthoutiethead = 316.8sqft]

aesthoutletwall := 920ﬁ2 + 929&2 Iaesthoutletwall = 18495qﬁ]

aesthtotal := aesthinlethead + aesthinletwall + aesthoutlethead + aesthoutletwall

Eesxhtotal =2165.8sqgft

Designed by: CAL Page 2 of 2 Checked by: SEO
7/15/2002 Date: 6/2002



DMJM+HARRIS Bethany Home OQutfall Channel, SR101L Subject: 87th Avenue

to 83rd Ave. Pedestrian Bridge Qty.
General Unit Definitions
Ibf
Kips := 1000Ibf pef = —b; cy=2718 If=#f
fi
kef = 1000pcf ksi:= 1000psi  sqft:= 2 sqyd:= 9f°
weonc := 150pcf weight of concrete

Structural Quantities (fc = 4000 psi) - CLASS AA

Includes:

e Abutment caps
Backwalls
Wingwalls
Retaining Walls
Approach slabs

Abutment 1

abutlmaincap := (1073.02ft — 1070.02ft)-[ 12ft + 10in + 2-(1ft + 11in) J-(1ft + 9in + 11lin + 14in)

abutlmaincap = 7.1CY

abutlstem := [ 12ft + 10in + 2-(1ft + 11in) ]-(14:in-1.57-ft) + 10-ft-1.5-f-1-ft + 2-(10:in)-(1.57-f1)-(1-ft + 9-in + 11-in)
abutlstem = 1.9CY

abutlwing := 2-(68.13sqft)-(14in)

abutlwing = 5.9CY

abutlretwall := (4.41-sqft)-(7-ft)-2

abutlretwall = 2.3CY
fillets := 0.17-CY

abutlTOTAL := abutImaincap + abutlstem + abutlwing + abutlretwall + fillets [abutlTOT AL =174 Cﬂ

Abutment 2

abut2maincap := (1073.33ft -~ 1070.33ft)-[ 12ft + 10in + 2-(1ft + 11in) ]-(1ft + 9in + 11in + 14in)

abut?maincap = 7.1CY

abut2stem := [ 12t + 10in + 2.(1ft + 11in) ]-(14in-1.59-R) + 10-ft-1.5-ft-1-ft + 2-(10-in)-(1.59-R)-(1-f + 9-in + 11-in)
abut2stem = 2CY

abut2wing := 2-(68.31-sqft)-(14in)

abut2wing = 5.9CY

Checked by:
Date:



M+HARRIS Bethany Home Outfali Channel, SR101L Subject: 87th Avenue
bmJ ) to 83rd Ave. Pedestrian Bridge Qty.

abut2retwall := (4.50-sqft)-(7-ft)-2
abut2retwall = 2.3CY

fillets = 0.17CY

abut2TOTAL := abut2maincap + abut2stem + abut2wing + abut2retwall + fillets abut2TOTAL = 17.5 Cﬂ

Approach Slabs (2)

apprslab := 2-10ft-16-ft-1-ft

Igpprslab =119 Cﬂ

Drilled Shafts “
= 20

Abutment Drilled Shafts - 2473
Abutlshaft := 2-(1070.27ft ~ 1045.27t) Abutlshaft = 501f
Abut2shaft == 2-(1070.58ft ~ 1045.58f) Abut2shaft = 501f

Shotcrete

Abutlshot :
Abut2shot :

10sqyd Abutlshot = 10sqyd
10sqyd Abut2shot = 10 sqyd

|1

Reinforcing Steel - by location - calculated utilzing spreadsheet

reinfabutl := 2414-1b
reinfabut2 := 2415.-1b

reinfapprslab := 2192-1b

reinfiotal := reinfabutl + reinfabut2 + reinfapprslab reinftotal = 70211b

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfali Channel, SR101L
. to 83rd Ave.

Subject: 87th Avenue
Pedestrian Bridge Qty.

Concrete Painting

Wingwall and Retaining Walls

Paint := 4-18-ft-(1.22-ft + 0.5-ft + 1.167-ft) + 4-7-1-(0.75-ft + 0.5-ft + 0.8333-f1)

Paint = 2662 ft°

Excavation - Abutment 1

Excavation to include abutment cap, wingwalls, and retaining walls
Abutments

abutlexcv:= [ 16ft + 8in + 2-(1ft + 6in) ]-(3f)-[ 1-(3.83-ft) + 2-(1ft + 6in)]
abutlexcv = 14.9CY

Wingwalls

winglexcv := 2-[ 14in + 2-(1ft + 6in) )-2.58ft-(18-ft — 1.5-ft)

winglexcv = 13.1CY

retwallexcv:= 2.(7-ft + 1.5-ft)-(2-ft)-[ 3-ft + 2(1.5-ft)]

retwallexcv = 7.6 CY

Total IEXCV := abutlexcv + winglexcv + retwaliexcv

[Total IEXCV = 35.6CY]|

Excavation - Abutment 2.

Excavation to include abutment cap, wingwalls, and retaining walls.
Abutments

abut2excv := [ 16ft + 8in + 2-(1ft + 6in) ]-(3ft)-[ 1-(3.83-ft) + 2-(1ft + 6in) ]
abut2excv = 14.9CY

Wingwalls

wing2excv := 2:[ 14in + 2-(1t + 6in) ]-2.57-fi-(18.0ft — 1.5-ft)

wing2excv = 13.1CY

Total2EXCV := abutZexcv + wing2excv + retwallexcv

Total2EXCV = 35.6CY|

Checked by:
Date:




Bethany Home Qutfall Channel, SR101L Subject: 87th Avenue
DMJM+HARRIS . to 83rd Ave. Pedestrian Bridge Qty.

Backfill - Abutment 1

Abutments

abutlback := (16ft + 8in)-(311)-(4.5711)
abutlback = 8.5CY

Approach Slab

AppSlabl := 1-ft-(16-ft — 3-ft)-10-ft
AppSlabl =4.8CY

Wingwalls

winglback := 2-(3.79)-(18-f)-3-f
winglback = 15.2CY

retwallback := 2.3-ft.2-ft.7-ft

retwallback = 3.1CY

Totallback := abutlback + winglback + AppSlabl + retwallback

[Total1back = 31.5CY]|

Backfill - Abutment 2
Abutments

abut2back := (16ft + 8in)-(3ft)-(4.591t)
abut2back = 8.5CY
Approach Siab

AppSlab2 := 1-ft-(16-ft — 3-ft)-10-f

AppSlab2 = 4.8CY
Wingwalls
wing2back := 2-(3.80f)-(18-f1)-3-ft

wing2back = 15.2CY

Total2back := abut2back + wing2back + AppSlab2 + retwallback

[Total2back = 31.6 CY]|

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L Subject: 83rd Avenue

to 83rd Ave. Pedestrian Bridge Qty.
General Unit Definitions
f
kips := 1000Ibf pof 1= of CYy:=278  If=f
ﬁ3
kef := 1000pcf ksi := 1000psi sqft := ft2 sqyd := 9ﬁ2
weonc := 150pcf weight of concrete

Structural Quantities (fc = 4000 psi) - CLASS AA

Includes:

e Abutment caps -
Backwalls

Wingwalls

Retaining Walls

Approach slabs

Abutment 1

abutlmaincap := (1088.24ft — 1085.24ft)-[ 12ft + 10in + 2-(1ft + 11in)]-(1ft + 9in + 1lin + 14in)

abutlmaincap = 7.1CY

abutlstem := [ 12ft + 10in + 2-(1ft + 11in) )-(14-in-1.62-ft) + 10-ft-1.5-ft-1-f + 2-(10-in)-(1.62-ft)-(1-ft + 9-in + 11-in)
abutlstem =2CY

abutlwing := 2-(68.58sqft)-(14in)

abutlwing = 5.9CY

abutlretwall := (4.36-sqft)-(7-ft)-2

abutlretwall = 2.3CY
fillets := 0.17-CY

abutl TOTAL := abutlmaincap + abutlstem + abutlwing + abutlretwall + fillets [abutlTOT o174 Cﬂ

Abutment 2

abut2maincap := (1087.46ft — 1084.46ft)-[ 12ft + 10in + 2-(1ft + 11in) }-(1ft + 9in + Ilin + 14in)

abut2maincap = 7.1CY

abut2stem := [ 12ft + 10in + 2-(1ft + 11in) ]-(14in-1.54-R) + 10-fi-1.5-ft-1-ft + 2-(10-in)-(1.54-f)-(1-ft + 9-in + 11-in)
abut2stem = 1.9CY

abut2wing := 2.(68.58-sqft)-(14in)

abut2wing = 5.9CY

Checked by:
Date:




DMJM+HARRIS Bethany Home Outfall Channel, SR101L
: to 83rd Ave.

Subject: 83rd Avenue
Pedestrian Bridge Qty.

abut2retwall := (4.29-sqft)-(7-ft)-2
abut2retwall = 2.2CY
fillets = 0.17CY

abut2TOTAL := abut2maincap + abut2stem + abut2wing + abut2retwall + fillets

Approach Slabs (2}

apprslab := 2-10ft-16-ft-1-ft

[apprslab = 11.9CY]|

labut2TOTAL = 17.3 CY

Drilled Shafts
I_lj'ﬁr '

Abutment Drilled Shafts - 347§

Abutlshaft := 2-(1085.49ft — 1055.491t) Abutlshaft = 601f
Abut2shaft := 2-(1084.71ft ~ 1054.711t) Abut2shaft = 601f

Shotcrete

Abutlshot :
Abut2shot :

10sqyd Abutlshot = 10sqyd
10sqyd Abut2shot = 10sqyd

Reinforcing Steel - by location - calculated utilzing spreadsheet

reinfabutl := 2415-1b

reinfabut2 := 2413.lb

reinfapprslab := 2194:1b

reinftotal := reinfabutl + reinfabut2 + reinfapprslab reinftotal = 70221b

Checked by:
Date:




+ Bethany Home Outfall Channel, SR101L Subject: 83rd Avenue
DMJM+HARRIS . to 83rd Ave. Pedestrian Bridge Qty.

Concrete Paintin'g

Wingwall and Retaining Walls

Paint := 4-18-ft-(1.22-ft + 0.5-ft + 1.167-f) + 4-7-ft-(0.46-ft + 0.5-ft + 0.8333-t)

Paint = 258.1 f>

Excavation - Abutment 1
Excavation to include abutment cap, wingwalls, and retaining walls

Abutments

abutlexcv := [ 16ft + 8in + 2-(1ft + 6in) J-(3ft)-{ 1-(3.83-ft) + 2-(1ft + 6in) ]
abutlexcv = 14.9CY

Wingwalls

winglexcv := 2-[ 14in + 2-(1ft + 6in) ]-2.641t-(18-ft - 1.5-f1)

winglexcv = 13.4CY

retwallexcv := 2-(7-ft + 1.5-ft)-(2-ft)-[ 3-ft + 2(1.5-ft)]

retwallexcv = 7.6 CY

TotalIEXCV := abutlexcv + winglexcv + retwallexcv

[Total IEXCV = 35.9CY]|

Excavation - Abutment 2

Excavation to include abutment cap, wingwalls, and retaining walls.
Abutments

abut2excv:= [ 16ft + 8in + 2-(1ft + 6in) ]-(3ft)-[ 1-(3.83-ft) + 2-(1ft + 6in)]
abut2excv = 14.9CY

Wingwalls

wing2excv := 2-[ 14in + 2-(1ft + 6in) ]-2.64-ft-(18.0ft — 1.5-ft)

wing2excv = 13.4CY

Total2EXCV := abut2excv + wing2excv + retwallexcv

Total2EXCV = 359 CY|

Checked by:
Date:




DMJM+HARRIS Bethany Home Qutfall Channel, SR101L

to 83rd Ave.

Subject: 83rd Avenue
Pedestrian Bridge Qty.

Backfill - Abutment 1

Abutments

abutlback := (16ft + 8in)-(3ft)-(4.621)
abutlback = 8.6CY

Approach Slab

AppSlabl = 1-ft-(16-ft - 3-ft)-10-ft
AppSlabl =4.8CY

Wingwalls

winglback := 2.(3.81f)-(18-ft)-3-ft
winglback = 15.2CY

retwallback := 2.3-ft-2-ft-7-ft

retwallback = 3.1CY

Totallback := abutlback + winglback + AppSlabl + retwallback

[Totallback = 31.7CY|

Backfill - Abutment 2
Abutments
abut2back := (16ft + 8in)-(3ft)-(4.54ft)

abut2back = 8.4CY

Approach Slab

AppSlab2 := 1-R-(16-ft - 3-ft)-10-ft

AppSlab2 = 4.8CY
Wingwalls
wing2back ;= 2-(3.77f)-(18-ft)-3-ft

wing2back = 15.1CY

Total2back := abutZback + wing2back + AppSlab2 + retwallback

[Total2back = 31.4 CY|

Checked by:
Date:




PROJECT: BETHANY HOME OUTFALL CHANNEL
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
SUBJECT: COST ESTIMATE WORKSHEET (100% DESIGN) - LANDSCAPE ARCHITECTURE

BY: GLADWIN
DMJIM+HARRIS NO. 6888

07-08-02

ITEM DESCRIPTION Qry UNIT UNIT TOTAL
NO. NEW CONSTRUCTION COST
1 MISC. EARTH GRADING & BERMS 9,400 SF $3.00| $28,200.00
2 FINE GRADING 2,416,118 SF $0.05| $120,805.90
3 TREES (15 GAL.) 989 EA $75.00{ $74,175.00
4 TREES (24" BOX) 649 EA $225.00/ $146,025.00
5 SHRUBS (5 GAL) 3,545 EA $17.00]  $60,265.00
6 GROUNDCOVER (1 GAL) 2,695 EA $7.00] $18,865.00
7 BOULDERS 291 EA $125.00/ $36,375.00
8 CONCRETE HEADER (6"x12") 19,319 LF $11.00] $212,509.00
9 TURF SEEDING (INCL. SOIL PREP) 1,824,840 SF $0.15| $273,726.00
10 DECOMPOSED GRANITE (PLANTING AREAS) 591,278 SF $0.30] $177.383.40
11 TRAIL MILE MARKERS 8 EA $500.00 $4,000.00
12 CONCRETE PAVING (Does not include the secondary path conc.through the nodes) 505 SF $2.50 $1,262.50
13 COLORED CONCRETE PAVING 3,303 SF $7.00{ $23,121.00
14 INTERLOCKING CONCRETE PAVERS 1,566 SF $7.00|  $10,962.00
15 STAMPED, COLORED CONCRETE BANDS (Includes all secondary paths to primary path intersections) 5,830 SF $7.00{ $40,810.00
16 TUBULAR STEEL SAFETY RAILING 400 LF $50.00/  $20,000.00
17 PUMP STATION ENCLOSURE (incl. CMU walls, T.S. gate, chain link cover at pump station) 584 SF $20.00 $11,680.00
18 CMU RETAINING WALL (Neighborhood Nodes only) 924 SF $50.00 $46,200.00
19 VEHICLE ACCESS RAMP (Neighborhood Nodes only) 2 EA $6,000.00|  $12,000.00
20 REMOVEABLE BOLLARDS (All nodes) 12 EA $400.00 $4,800.00
21 PARK BENCH 13 EA $1,350.00) $17,550.00
22 CONCRETE SEAT PODS 6 EA $600.00 $3,600.00
23 BICYCLE LOOPS 20 EA $125.00 $2,500.00
24 DRINKING FOUNTAIN 7 EA $3,875.00{ $27,125.00
25 TRASH RECEPTACLES 8 EA $440.00 $3,520.00
26 PICNIC TABLE 2 EA $1,150.00 $2,300.00
27 BARBECUE GRILL 2 EA $260.00 $520.00
28 SHADE RAMADA 2 EA $15,000.00]  $30,000.00

TOTAL LANDSCAPE & HARDSCAPE - ALL NODES AND LINEAR PARK

$1,410,279.80




PROJECT: BETHANY HOME OUTFALL CHANNEL
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
SUBJECT: BID ITEMS (100% DESIGN) - LANDSCAPE ARCHITECTURE

BY: GLADWIN

07-08-02

DMJM+HARRIS NO. 6888

ITEM DESCRIPTION QTY UNIT UNIT TOTAL
NO. NEW CONSTRUCTION COST

MISC. EARTH GRADING & BERMS (No Pay Item) 9,400 SF $3.00f $28,200.00
FINE GRADING (No Pay ltem) 2,416,118 SF $0.05| $120,805.90
430-1 |TREES (24" BOX) 649 EA $225.00] $146,025.00
430-2 |TREES (15 GALLON) 989 EA $75.00| $74,175.00
430-3 |SHRUBS (5 GALLON) 3,545 EA $17.00|  $60,265.00
430-4 |GROUNDCOVER (1 GALLON) 2,695 EA $7.00] $18,865.00
430-5 |BOULDERS 291 EA $125.00( $36,375.00
430-6 |TURF (HYDROSEED) 1,824,840 SF $0.15] $273,726.00
430-7 |DECOMPOSED GRANITE 591,278 SF $0.30| $177,383.40
430-8 |CONCRETE HEADER 19,319 LF $11.00] $212,509.00
430-11 |STABILIZED DECOMPOSED GRANITE (EQUESTRIAN TRAIL) 0 SF $0.00 $0.00
SUBTOTAL $1,148,329.30

430-9 |HARDSCAPE ELEMENTS
A TRAIL MILE MARKERS 8 EA $500.00 $4,000.00
B CONCRETE PAVING (Does not include the secondary path conc. through the nodes) 505 SF $2.50 $1,262.50
C COLORED CONCRETE PAVING 3,303 SF $7.00] $23,121.00
D INTERLOCKING CONCRETE PAVERS 1,566 SF $7.00 $10,962.00
E VEHICLE ACCESS RAMP (Neighborhood nodes Only) 2 EA $6,000.00, $12,000.00
F STAMPED COLORED CONCRETE BANDS (Includes all secondary paths to primary path intersections) 5,830 SF $7.00 $40,810.00
G CMU RETAINING WALL (Neighborhood nodes only) 924 SF $50.00| $46,200.00
H TUBULAR STEEL SAFETY RAILING (All nodes) 400 LF $50.00f $20,000.00
| PUMP STATION ENCLOSURE (CMU walls, T.S. Gate, C.L. Fence Cover) 584 SF $20.00| $11,680.00
SUBTOTAL $170,035.50

430-10 |SITE AMENITIES

A PARK BENCH 13 EA $1,350.00| $17.550.00
B CONCRETE SEAT PODS 6 EA $600.00 $3,600.00
C PICNIC TABLE 2 EA $1,150.00 $2,300.00
D BARBECUE GRILL 2 EA $260.00 $520.00
E BICYCLE LOOPS 20 EA $125.00 $2,500.00
F DRINKING FOUNTAIN 7 EA $3,875.00] $27,125.00
G PARK SIGN - N.I.C. 0 EA $0.00 $0.00
H WARNING SIGN - N.I.C. 0 EA $0.00 $0.00
I REMOVEABLE BOLLARDS (All nodes) 12 EA $400.00 $4,800.00
J TRASH RECEPTACLES 8 EA $440.00 $3,520.00
K SHADE RAMADA 2 EA $15,000.00] $30,000.00
SUBTOTAL $91,915.00
- TOTAL LANDSCAPE, HARDSCAPE & SITE AMENITIES| $1,410,279.80




BHOC
FINAL QUANTITY SUMMARY SHEET

UTILITY QUANTITY SUMMARY SHEET

ITEM ITEM SHEET NUMBERS TOTAL
NO. DESCRIPTION UNIT U-1.01 U-1.02 U-1.03 U-1.04 U-1.05 U-1.06 U-1.07 U-1.08 U-2.01 U-2.02 U-2.03 U-2.04 | QUANTITY
350-3 REMOVE EXISTING WATER PIPE LF 280 615 895
3504 REMOVE EXISTING SEWER PIPE LF 245 395 640
602-1 JACK AND BORE 36-INCH PIPE LF 78 78
610-1 DUCTILE IRON PIPE (12"), CLASS 150 LF 357 351 708
610-2 STEEL CASING PIPE (18%) LF 220 144 364
610-3 COMBINATION AIR/VAC VALVE EA 2 2 4
6104 12" GATE VALVE EA 2 1 3
615-1 LINED DUCTILE IRON PIPE (8%), CLASS 150 LF 336 336
615-2 LINED DUCTILE IRON PIPE (12"), CLASS 150 LF 168 168
615-3 LINED DUCTILE IRON PIPE (20"), CLASS 150 LF 311 262 573
625-2 SANITARY SEWER MANHOLE, 5' DIAMETER, MAG DTL 420 EA 3 2 5
625-3 SANITARY SEWER MANHOLE, 6' DIAMETER, MAG DTL 420 EA 2 2
100% Ut Estimate.xls

9/10/02



BHOC

FINAL SUMMARY COST ESTIMATE

UNIT EXTENDED

ITEM NO. DESCRIPTION UNIT QUANTITY PRICE AMOUNT

3560-3 REMOVE EXISTING WATER PIPE LF 895 $2 $1,790
350-4 REMOVE EXISTING SEWER PIPE LF 640 $5 $4,475
602-1 JACK AND BORE 36-INCH PIPE LF 78 $350 $27,300
6101 DUCTILE IRON PIPE (12”), CLASS 150 LF 708 $70 $49,560
610-2 STEEL CASING PIPE (18”) LF 364 $60 $21,840
610-3 COMBINATION AIR/VAC VALVE EA 4 $5,000 $20,000
610-4 12” GATE VALVE EA 3 $1,700 $5,100
615-1 LINED DUCTILE IRON PIPE (8"), CLASS 150 LF 336 $73 $24,528
615-2 LINED DUCTILE IRON PIPE (12"), CLASS 150 LF 168 $120 $20,160
615-3 LINED DUCTILE IRON PIPE (20"), CLASS 150 LF 573 $150 $85,950
625-2 SANITARY SEWER MANHOLE, 5’ DIAMETER, MAG DTL 420 EA 5 $7,500 $37,500
625-3 SANITARY SEWER MANHOLE, 6’ DIAMETER, MAG DTL 420 EA 2 $20,000 $40,000
TOTAL $338,203

100% Uil Estimate.xls

9/10/02



Bethany Home Outfall Channel
City of Glendale
Opinion of Probable Cost

for the Final Bid Submittal
September 9, 2002

Element Units Number Unit Cost Total Cost

Irrigation System

Pump Station, Wet Well, Intake Pipe

Flow Meter/Master Valve Assembly
Isolation Gate Valve (12")

Isolation Gate Valve (8")

Isolation Gate Valve (6")

Isolation Gate Valve (4")

Isolation Gate Valve (3")

Quick Coupling Valves
’fﬁRlNE‘l‘”’”Conﬁ“O”iT? Assembly (48 station)
IRRlNET Controller Assembjy (32 station) .
*SCORP!O Controller « ‘ Yb!y ( 16 stat:on)
‘SCORPIO Controller A nbly
‘SCORPIO Controller Assembly (32 station)
12" Class 200 PVC Pipe (mainline wifittings)
8" Class 200 PVC Pipe (mainline w/fiftings)

'$125,000000. $125,000.00
$6,500.00 $6,500.00
$2,200.00 $2,200.00
$1,800.00 $14,400.00
$1,200.00 $15,600.00
$1,000.00 $14,000.00
$400.00 $800.00
$125 00 $12,750.00
= $24000¢1
' 0,000.C

6. . 1$9,0000
600 $20.00  $12,000.00
4,800 $14.00  $67,200.00

6" Class 200 PVC Pipe (mainline w/fittings) 7,500 $9.00 $67,500.00
4" Class 200 PVC Pipe (mainline wifittings) 6,000 $6.00 $36,000.00
3" Class 200 PVC Pipe (mainline w/fittings) 5,000 $5.00 $25,000.00
2" Class 200 PVC Pipe (mainline w/fittings) .F. 2,000 $3.00 $6,000.00
2" Remote Control Valve Assembly (inc. low voltage wire) Ea. 247 $375.00 $92,625.00
1.5" Remote Control Valve Assembly (inc. low voltage wire) Ea. 29 $325.00 $9,425.00
1" Remote Control Valve Assembly (inc. low voltage wire) Ea. 5 $225.00 $1,125.00
1" Drip Remote Control Valve Assembly (inc. low voltage wire) Ea. 81 $300.00  $24,300.00
Pop-up Rotary Sprinklers w/ lateral (Hunter 1-40) Ea: 792 $165.00 $130,680.00
Pop-up Rotary Sprinklers w/ lateral (Hunter 1-20/1-25) Ea. 841 $90.00  $75,690.00
Drip Emitter Assemblies at #5 Shrubs w/ lateral Ea. 3,545 $8.00  $28,360.00
Drip Emitter Assemblies at #1 Shrubs w/ lateral Ea. 2,695 $4.00 $10,780.00
Drip Emitter Assemblies at Trees in Turf w/ lateral Ea. 610 $18.00 $10,980.00
Drip Emitter Assemblies at Trees w/ lateral Ea. 910 $18.00 $16,380.00
Drip Flush Cap Assemblies Ea. 205 $15.00 $3,075.00
24" C900 PVC Pipe (sleeving) L.F. 50 $35.00 $1,750.00
20" C900 PVC Pipe (sleeving) L.F. 350 $28.00 $9,800.00
14" C900 PVC Pipe (sleeving) L.F. 220 $25.00 $5,500.00
12" Class 200 PVC Pipe (sleeving) L.F. 300 $18.00 $5,400.00
8" Class 200 PVC Pipe (sleeving) L.F. 500 $12.00 $6,000.00
6" Class 200 PVC Pipe (sleeving) L.F. 200 $9.00 $1,800.00
4" Class 200 PVC Pipe (sleeving) L.F. 2,000 $6.00  $12,000.00
Subtotal $1,005,620.00

Contingency (10%) $100,562.00

Total Irrigation $1,106,182.00

Aqua Engineering, Inc.



Element

Lump Sum Breakdown by Bid Item

Units Number

Unit Cost Total Cost

‘Pump. Station; Wet Weli, intake Pspe v

iimgation Control System”
Irrigation Distribution System

Subtotal
Contingency (10%)
Total Irrigation

$125,000.00 $125,000.00

$155,000.00 - $155,000.00

$725,620.00 $725,620.00
$1,005,620.00
$100,562.00
$1,106,182.00

Adqua Engineering, Inc.
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BHOC 100% Lighting Estimate

Unit
E-1.02] E-1.03] E-1.04] E-1.05] E-1.06] E-1.07| E-1.08] E-1.09] E-1.10| E-1.11} E-1.12| E-2.02| E-3.01] E-3.02| Total Unit Cost Total
4" Square, Aluminum Pole - 24 Foot 3 7 7 8 11 10 15 7 7 11 7 2 0 0 95 |Each $ 500.00 | $ 47,500.00
Pole Foundation 3 7 7 8 11 10 15 7 7 11 7 2 0 0 95 |Each $ 600.00 | $ 57,000.00
100-Watt HPD Fixture - Area 3 7 7 8 11 10 15 7 7 11 7 2 0 0 95 |Each b 300.00 | $ 28,500.00
100-Watt HPS Fixture - Underpass 0 0 0 0 8 1 2 0 0 10 0 0 0 0 21 |Each 250.00 { $§ 5,250.00
ADOT No. 3-1/2 Pull Box 1 0 1 2 6 2 4 0 0 3 2 0 4 4 29 |Each $ 250.00| % 7,250.00
ADOT No. 3-1/2 Pull Box 1 0 0 0 0 1 Each 400.00 { $ 400.00
1-1/2" Conduit (PVC) 570 | 1000 [ 1070 [ 1380 | 2050 | 1310 | 2220 | 1000 | 1050 { 1970 | 1170 0 1300 | 1300 | 17390 |L. Ft. $ 5.00 | $ 86,950.00
3" Conduit (PVC) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 L. Ft. b 50019 -
No. 10 Conductor 2100 | 10000] 10140] 11640] 14240]| 10880 14700} 8000 | 9160 | 14320 8520 0 0 0 113700]L. Ft. $ 0.40 | $ 45,480.00
No. 8 Bare Bond 570 | 1000 | 1070 | 1380 | 2050 | 1310 | 2220 | 1000 { 1050 | 1970 | 1170 0 0 0 14790 |L. Ft. $ 0.30|$ 4,437.00
480/277V, 3-Phase Service 0 0 0 0 1 0 0 0 0 0 0 0 0 1 Each $20,000.00 { $ 20,000.00
240/120, 1-Phase Lighting Service 0 0 0 0 1 0 0 0 0 1 0 0 0 0 2 Each $ 5,000.00 | $§ 10,000.00
Total $312,767.00
7/15/02
n:\6888\docs\costest\60% Estimatel100% Lighting Estimate.xs Sheett 3:22PM




