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Date: May 16,2001 

To: File 

From: Wade Gendreau 
Bob Gladwin 
Jeff Minch 

Re: Bethany Home Outfall Channel. Phase II 
Bethany HomeJGrand Canal (BHIGC) Flood Control Project 
Flood Control District of Mariwpa County (FCD) 
Contract No.: FCD 98-46 
DMJM+HARRIS Project No. 6888 

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

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 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. 

B. Objectives 
Discuss the project overview 
Review project tasks completed to date, current project status and future tasks 
Review the project scope of work for the landscape, aesthetic and multi-use tasks. 
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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II. 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. 

B. 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. 

C. Wade then reviewed the PAAC Mission Statement and responsibilities. 

D. 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: 

Loop 101 to east of 83' Avenue: 6/02 - 1/04 
73d Avenue to 67th Avenue: 6/04 - 6/05 
83' Avenue to 73d Avenue: 6/05 - 1 106 
67th Avenue to 64th 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. 

F. 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 7 9  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'h 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:\6888\Docs\misc\PAAC\PAAC Meeting #I 5-1 6-01 .doc 



Bethany Home Outfall Channel, Phase II 
Bethany HomeJGrand Canal Flood Control Project 
Flood Control District of Maricopa County (FCD) 
Contract No.: FCD 98-46 
DMJM+HARRIS Project No. 6888 
Page 3 of 5 

IV. 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. 

V. 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. 

VI. 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. 

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

(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. 
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 83d Avenue. 
There are no specific public meetings for the Phoenix Segments schedule at this time. It is 
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\Docshisc\PAAC\PAAC Meeting #I 51501 .doc 
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The following needs and issues list was generated at the meeting's open forum. 

NEEDS 

1. 95TH Ave. underpass plan up front, easy construction later. 
2. Underpass at 67th Ave. & Indian School Road. 
3. Pedestrian crossings at the half-mile points. 
4. Phoenix: 

Greenbelt 
Trail 
Seating 
Decorative treatments 

5. Glendale: 
Active L. Park 
Playgrounds (75" Ave. and 83' Ave. 
Dog Park 
Equestrian Park 
Multi-Purpose Trail 

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? 

Cc: Attendees 

Files 6888 - 200.2, 3,4,400.17,400.20, 600.3 

N:\6888\Docs\misc\PAAC\PAAC Meeting #I 5 1  6-01 .doc 
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bethany home 1 grand canal 
flood control pruject 

Attendees of the May 16, 2001 PAAC Meeting: 
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ORGANIZATION 
FDCMC 

FDCMC 

City of Glendale 

City of Phoenix 

City of Phoenix 

DMJM+HARRIS 

DMJM+HARRIS 

DMJM+HARRIS 

Glendale Parks & 
Recreation 
Commission 
Heatherbrae 
Neighborhood 
Association 
Holiday Park Block 
Watch 
John F. Long 
Properties 
Pendergast 
Properties 
Pendergast 
Properties 
Larry Rovey 
Farms 
Joe Martinez 

PHONEIFAX 
602-506-4771 I 602-506-8561 

602-5064074 I 602-506-4601 

623-930-2043 I 623-931 -9651 

602-262-4026 / 602-262-7322 

602-262-4897 I 602-534-3787 

602-337-2540 I 602-337-2620 

602-337-2565 I 602-337-2620 

602-337-2591 I 602-337-2620 

NAME 
Scott Vogel 

Dennis Holcomb 

Jennifer Sokol 

Ray Dovalina 

Joe Cascio 

Jeff Minch 

Wade Gendreau 

Bob Gladwin 

John Kolodziej 

Charles Hoyt 

Carina Cost 

Jacob F. Long 

Clarence 
Pendergast 
Colleen 
Pendergast 
Larry Rovey 

Citizen 

E-MAIL 
csv@mail.marico~a.nov 

dbh@mail.marico~a.qov 

jsokol@ci.alendale.az.us 

rdovalina@ci.~hoenix.az.us 

jcascio@ci.~hoenix.az.us 

jeff.minch@dmimharris.com 

wade.nendreau@dmimharris.com 

bob.nladwin@dmimharris.com 
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Date: June 14,2001 

To: File 

From: Wade Gendreau, Bob Gladwin & Jeff Minch 

Re: Bethany Home Outfall Channel, Phase II 
Bethany HomeIGrand Canal (BHIGC) 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:OO 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 landscapelaesthetic analyses 
B. Present examples of landscape/aesthetic/multi-use treatments 
C. Obtain feedback on the treatment options 

II 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:\WlNDOWS\Ternporary Internet FiIes\OLKFPOflPAAC Meeting #2 6-14-01 .doc 
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B. Site Analvsis - 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. 

Visual Analvsis - 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, buriedlclosed 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 

b. 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. 

d. 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 67th Avenue. 

g. SRP1s 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. 

C:\WlNDOWS\Temporary lntemet 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. 

n. 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 & Obiectives -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) 

I. 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. 

b. 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. 

c. 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. 

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

issues. 
g. Consider dog bag boxes. 
h. Pleasing trash receptacles. 
i. Maintenance commitment from each City is important. 
j. Consider water features at major entry nodes. Reclaimed water (non-contact) and the 

canal could be a water source. 
k. Stagnant water and mosquitoes need to be addressed by the FCD. Maintain positive low 

flow drainage andlor a buried pipe. 

Cc: Attendees 

Files 6888 - 200.2, 3,4,400.17,400.20, 600.3 

C:\WINDOWS\Temporary Internet Files\OLKF206\PAAC Meeting #2 614-01 .doc 
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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 83d Avenue and Bethany Home Road 

C:\WlNDOWS\Temporary Internet Files\OLKFPOflPAAC Meeting #2 6-14-01 .doc 



Bethany Home Outfall Channel, Phase II 
Bethany HomelGrand Canal Flood Control Project 
Flood Control District of Maricopa County (FCD) 
Contract No.: FCD 98-46 
DMJM Project No. 2788 
Page 5 of 7 

EQUESTRIAN TRAIL 

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

Glendale: 
Equestrian staging areas at primary trail entry points 
Consider a horse "park" 

STREET UNDERCROSSINGS - Underpasses to accommodate equestrians, pedestrians and bicyclists 
Security is very important - crossings to be lighted, call boxes I panic buttons recommended 
Plan for future vehicular bridges and desired community linkages 

PEDESTRIAN BRIDGES 
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: 
No active recreation facilities 
Provide large open turf areas, where available, for informal recreation 

Glendale: 
Neighborhood scale park improvements at the larger, open node areas 
Park facilities include fully accessible playgrounds for different age groups, lighted basketball 
courts, a large ramada, drinking fountains, small parking area and security lighting 
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:\WlNDOWS\Ternporary Internet Files\OLKF206\PAAC Meeting #2 6-14-01 .doc 



Bethany Home Outfall Channel, Phase II 
Bethany HomelGrand Canal Flood Control Project 
Flood Control District of Maricopa County (FCD) 
Contract No.: FCD 98-46 
DMJM Project No. 2788 
Page 6 of 7 

BETHANY HOME I 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 1 Grand Canal Flood Control Project, from the Sunset Detention Basin 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 multiple modes of transportation and shall provide linkages 
with the adjacent community. 

Obiectives: 
ADA accessible, multi-modal, and to the extent Equestrians to use the SRP maintenance road; 
possible, an all-weather surface. provide underpasses - minimize surface street 
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. 

Obiectives: 
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 
Park design for safety; eliminate hiding places; throughout the corridor. 
coordinate with CPTED groups. 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. 

Obiectives: 
Enhance andlor mitigate climatic conditions with Landscaping should engage the visitor; 
plants; enhance seasonal interest with flowering incorporate color, contrast, and enhancement of 
plants. off-site views. 
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:\WlNDOWS\Ternporary Internet Files\OLKFPOnPAAC Meeting #2 6-14-01 .doc 
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Obiectives: 
Recreational amenities in scale with the adjacent community; desired by the municipality and 
residents. 
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: 
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E-MAIL 
csv@mail.marico~a.aov 

dbh@mail.maricopa.aov 

wsmith@ci.glendale.az.us 

jsokol@ci.nlendale.az.us 

rdovalin@ci.~hoenix.az.us 

jcascio~ci.phoenix.az.us 

jeff .minch@dmimharris.com 

wade.gendreau@drnimharris.com 
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etaylor@ci.~hoenix.az.us 
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cost@awest.net 

azmilk@att.net 

sdaras@msn.com 

ORGANIZATION 
FDCMC 

FDCMC 

City of Glendale 

City of Glendale 

City of Phoenix 

City of Phoenix 

DMJM+HARRIS 

DMJM+HARRIS 

DMJM+HARRIS 

Glendale Parks & 
Recreation 
Commission 
Maryvale Village 
Planning Committee 
Heatherbrae 
Neighborhood 
Association 
Holiday Park Block 
Watch 
Larry Rovey Farms 

West Valley 
Community Collation 

NAME 
Scott Vogel 

Dennis Holcomb 

Warren Smith 

Jennifer Sokol 

Ray Dovalina 

Joe Cascio 

Jeff Minch 

Wade Gendreau 

Bob Gladwin 

John Kolodziej 

Elayne Taylor- 
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Carina Cost 

Larry Rovey 
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PHONEIRAX 
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602-506-4074 I 602-506-4601 

623-930-2827 1 623-931 -9651 

623-930-2043 I 623-931 -9651 

602-262-4026 I 602-262-7322 

602-262-4897 I 602-534-3787 

602-337-2540 1 602-337-2620 

602-337-2565 I 602-337-2620 

602-337-2591 I 602-337-2620 

602-872-8641 
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623-846-7237 



Date: July 23,2001 

To: File 

From: Wade Gendreau, Bob Gladwin & Jeff Minch 

Re: Bethany Home Outfall Channel, Phase II 
Bethany HomeIGrand Canal (BHIGC) 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:OO p.m. to 9:00 p.m.) 
City of Glendale City Hall, Conference Room 63 

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 

II. 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'h Avenue 
1. Meet with church to allow parking for public access 
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2. Coordinate traillcanalllndian School Road intersection on how it effects parking 
access to church 

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

4. Is length of residential privacy wall a safety issue? 
5. Costly to underground power along canal due to power drops to houses. Would 

require that all residential service drops be placed underground 
6. Screening with landscaping along south side of canal along former SRP operations 

facility a low priority with the City of Phoenix 
7. Add landscape berming to south side screening option, contingent upon SRP 

ownership status of property 
8. Power crossing at 67'h Avenue and the Grand Canal under grounding cost $350,000 

to $450,000 

67" Avenue to 75'h Avenue 
1. Add pedestrian under crossing label at 67" Avenue 
2. Low Flow Alternatives: 

Pipe (Phoenix preference) 
Bridge trail over 

3. Remove existing sidewalk adjacent to street to construct basin 
4. Under grounding of 12Kv power along canal cost $200,000 to $300,000 
5. Parking issues along adjacent streets 
6. Meander trail across basin 
7. Possible bridge enhancement at Heatherbrae School 
8. Add node to south side of canal at pedestrian bridge 
9. Opportunity with City of Phoenix Arts Commission for vertical wall channel at radio 

tower site (City of Phoenix contact - Greg Esser) 
10. Keep mature landscape from overhanging SRP maintenance road. It interferes with 

operations may be a problem at the vertically lined channel segment 

75'h Avenue to 83' Avenue 
1. A "bia s c u ~ ~ e r "  is needed in the northwest corner of the 751h Avenue and Camelback 

interiection. This facility needs to be considered when designing nodal elements at 
this location. 

2. Add small staging area for equestrians at 751h and Camelback (note this was revised 
to be located at 83' & Bethany Home Road) 

3. Consider vehicle parking in 5 acre dry area 
4. Parking lot off of 75" Avenue may be too close to intersection - consider other 

alternatives 
5. 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 
6. Potential node site on south side of canal at 791h Avenue/Missouri Avenue 
7. Berry property opportunities for parking and save mature existing trees 
8. Consider at-grade crossing of Bethany Home Road to Regional Park, Coordinate this 

with the park designer 
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83d Avenue to 91 Avenue 
1. Show equestrian connection under 83d Avenue bridge 
2. Show entry node on the south side of the drainage facility at the 87'h 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 St 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'h Avenue at future Bethany Home 

Road intersection 
2. Second trail alternate location south of the Grand Canal 
3. Check ADOT RNV for surplus on the north side of the existing outlet channel 
4. 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 

B. 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 Gradinq / Bridqe Concepts Board 
1. Like the variety of slope treatments where appropriate (channel grading slope with 

rock retaining wall treatment) 
2. 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) 
3. 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) 
4. 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) 
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Natural Theme Description Board 
1. Like this nodal treatment (graphic of freeform play area) 
2. Glendale expressed preference for monument sign with rock base 
3. Like the "swoosh"(channel vertical wall treatment graphic) 
4. Like treatment for drainage way (photo of drainage channel with large rock rip-rap in 

bottom) 
5. Nice slope treatment (photo of retaining wall with DG slope and large boulders and 

concrete paver plaza) 
6. Like the "Santa Fen style rock forms (photo of gateway to Tempe Beach Park) 
7. Retaining walls and partial walls (as barriers) would be good to incorporate seating 

(photo of stone retaining wall in turf area) 
8. Nice simple detail (photo of boulder in turf) 
9. Like this floor treatment for inside box culvert to discourage pedestrians (photo of 

rock sculpture garden with rock pavement) 

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 signlentry, natural seat walls, 

boulders/bollards 
3. Great for graffiti control (photo of stone retaining wall) 
4. Like seat wall retaining walls (photo of curving retaining wall set into slope) 
5. NolOK (no - photo of steel bollard, OK - photo of exposed aggregate concrete 

bollard) 

Urban Theme Description Board 
1. Equestrian staging area (graphic of node area at 83d 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'(1 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: 
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bob.gladwin@,dmimharris.com 

jcduncan@,smnet.com 

mszirnmer@srpnet .com 
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602-337-259 1 1 602-337-2620 

602-236-53 80 
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City of Glendale 

City of Glendale 

City of Phoenix 
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DMJM+HARRIS 

DMJM+HARRIS 

Jim Duncan 

Mike Zimmerman 
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Warren Smith 
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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. Tuesday, July 2,2002 

From: ubject: Bethany Home OutfaIl Channel - Phase I1 
Alan B. Morrice, P.E. Hydrologic Analysis 

I. INTRODUCTION 

Since the completion of the Bethany Home / Grand Canal Flood Control Project (BWGC 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 predesign 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. 

II. SUNSET DETENTION BASIN UPDATE 

As a part of this phase of design, some refinements have occurred along the entire length of the BWGC 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 stagedischarge 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 BWGTC 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. 

For the pre-design hydrologic analysis, the topographic mapping and digital terrain model (dtrn) from the Area 
Drainage Master Study (ADMS) was utilized to hydrologically model the MDB. The new topographic 
mapping and corresponding dtrn 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 predesign facility, was adjusted to 
reflect current design grades and elevations. The revised HY8 output for this (2-8'x7' RCB) was then used for 
the updated stagedischarge 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 predesign 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 hc t ion  is maintained. Based upon this storage assumption, the peak i d o w  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. 91ST 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 predesign 
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 predesign 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 comdor, 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 alternative 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 confinned 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 BHIGC FCP hydrograph. Based upon 
the hydrologic (HEC-1) model output, tailwater conditions corresponding to the BWGC FCP peak flow rate of 
2,846 cfs was considered as a constant tailwater (elevation 1066.40) for the detention basin stagedischarge 
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 BWGC 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 
(D1021S) is attenuated by the off-line detention basin to a peak outflow rate of 88 cfs while utilizing 
approximately 20.55 ac.4. 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 
hydrologichydraulic 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 alternative. 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 100AFl.ohl respectively, the difference in peak 
runoff at the New River (C8-21W) is approximately 2,200 cfs. The before heway 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 BWGC 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 I 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 BWGC FCP well as at various inflow locations. One area of interest is the 100- 
year peak flow rates at junctures with main roadway conidors within this phase. These include 91"' Avenue 
(236 cfs), 83d Avenue (180 cfs) and Bethany Home Road (1,334 cfs). An excerpt from the Output Summary 
Table, pertaining to the BWGC FCP, fkom 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 11 - 100 % Design 

July 10,2002 

n:\6888\design\drn\hydrology\BHGClOOsum.xlsFinal Design Flow Summary 

Discharge Rate 

(cfs) 

Location Concentration Point 

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

4579 
4539 
3340 
3097 
2844 
2844 
1533 
1141 
1580 
345 

New River Confluence 
Agua Fria Freeway 

97th Ave. to 91st Ave. 
91 st Ave. to Grand Canal 

87th Ave. to 83rd Ave. 
83rd Avenue 
79th Avenue 

Maryvale Basin Oufflow 
Maryvale Basin Inflow 
Indian School Road 

C8-21 W 
CBHAF 
CBH97 
CBH5 

C@DC4 
C@DC4 
C@DC3 
GCDCo 
C@DC2 
RDCl B 

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

159 
31 3 
375 
498 
498 

59th Avenue 
63rd Avenue 2 
67th Avenue 

71st Avenue + 
75th Avenue 

CCB59 
SCB3W 
CCB67 
SCB4W 
CCB75 





RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 -HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF ' 

AREA STAGE MAX STAGE OPERATION STATION 

ROUTED TO 
+ RBHll 

HYDROGRAPH AT 
+ D83GA 

ROUTED TO 
+ R83 J 

HYDROGRAPH AT 
+ D1121W 

2 COMBINED AT 
+ C83E 

DIVERSION TO 
+ S83FW 

HYDROGRAPH AT 
+ S83FS 

ROUTED TO 
+ R83K 

2 COMBINED AT 
+ CBH83 

HYDROGRAPH AT 
+ RDClB 

ROUTED TO 
+ RDClB 

HYDROGRAPH AT 
+ RDCl 

2 COMBINED AT 
+ C@DC1 
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OPERATION STATION 

HYDROGRAPH AT 

2  COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2  COMBINED AT 

ROUTED TO 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 -HOUR 2 4 -HOUR 7 2  -HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 -HOUR 2 4 -HOUR 72 -HOUR 

BASIN MAXIMUM TIME OF ' 

AREA STAGE MAX STAGE OPERATION STATION 

ROUTED TO 
RBHl2C 

HYDROGRAPH AT 
SGA8S 

ROUTED TO 
R1021S 

HYDROGRAPH AT 
10-21 

DIVERSION TO 
D1021R 

HYDROGRAPH AT 
RETlO 

HYDROGRAPH AT 
S83FW 

ROUTED TO 
R1021W 

3 COMBINED AT 
C10-21 

DIVERSION TO 
D1021W 

HYDROGRAPH AT 
D1021S 

ROUTED TO 
D9ldet 

HYDROGRAPH AT 
D91GA 
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OPERATION STATION 

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 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



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 

STATION 

SGA9S 

R921S 

9-21E 

S91DW 

R921W 

C9-21 

D921W 

D921S 

CBH97 

DGAAFS 

RAF2 

D921W 

CAFA 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF 
FLOW PEAK 

AVERAGE FLOW FOR MAXIMUM PERIOD 

6 -HOUR 24 -HOUR 7 2 -HOUR 

BASIN MAXIMUM TIME OF ' 

AREA STAGE MAX STAGE 
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OPERATION STATION 

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 

RAF3 

CBHAF 

9-21W 

S 9 9AW 

S 9 9AS 

R99C 

CBH6 

D99BH 

DBH9 9 

RBHl4 

8-21E 

S 9 9AW 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 -HOUR 2 4  -HOUR 72 -HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 



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 

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

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6 -HOUR 24-HOUR 72 -HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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cntrlqc .out 

INTERGRAPH OUTPUT FILE 
i f 0 /cogo/bhoc/cntrlqc.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 c (100-143) 

0 point (s) deleted 
del c (1200-1205) 

0 point (s) deleted 
del f [9100 8300 99991 

0 alignment (s) deleted 
# Points 100-106 received from Aztec on 6/28/01 # 
* S 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 596973.5596 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 E. 

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 E. 

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, 99TH AV 
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 597026.6100 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 607493.3400 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. # 
* s 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 617916.9780 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 



* 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 19 
* 142 907866.4497 615211.2523 0.00000 * S 1/4 COR SEC 19 
* 143 905229.6723 615210.3571 0.00000 C 1/4 SEC 30 
* 
* Translate AZTEC data to CPE Record Survey 
* 
I D (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) 

124 915589.6822 602256.0568 1080.7400 default 
s f 9100 (123 102 121) 102 1000 

9100 ( 123 102 121 ) 
9100 ( 123 102 121 ) 

8300 (124 101 122) 101 1000 
8300 ( 124 101 122 ) 
8300 ( 124 101 122 ) 

des a 9100 
POB 123 -16+41.4041 

POE 121 35+95.3613 
8300 

POB 124 -16+41.5507 

POE 122 36+18.5966 
s f 9999 (103 102 101 100) 

9999 ( 103 102 101 100 ) 
9999 ( 103 102 101 100 ) 

des a 9999 
POB 103 O+OO. 0000 918084.3300 591686.3700 

5291.9236 N 88*12'09.49" E 
PI 102 52+91.9236 918250.3100 596975.6900 

5298.6346 S ~ 9 ~ 4 7 ' 3 4  .9211 E 
PI 101 105+90.5582 918231.1700 602274.2900 

5219.2144 N 89^32'42.66" E 
POE 100 158+09.7726 918272.6000 607493.3400 

* # Locate Channel Centerline intersection with section lines @ 91st and 83rd 
se a 9100 

* s a o [10000] 100 5546.44 5546.44 
* se a 8300 
* s a o [10000] 100 11143.13 11143.13 
* se a 9999 
* s a o [10000] 100 7688.50 7688.50 
0 f -1 



Review Horizontal Alignment All 
Project Name: dl-drn 
Description: dl's working geometry 

Yorizontal Alignment Name: 10000 
Description: 100% BHOC Cst. CL 
Preference: default 

STAT1 ON NORTHING 
Element: Linear 

POB ( 10000) 10+00.18 918283.3350 
PI ( 10001) 16+03.16 918319.6700 

Tangent Direction: N 86^32'43.139En E 
Tangent Length: 602.9798 

Element: Linear 
PI ( 10001) 16+03.16 918319.6700 
PI ( 10002) 17+41.06 918351.2790 

Tangent Direction: N 76A44158.0722"  E 
Tangent Length: 137.9044 

Element: Linear 
PI ( 10002) 17+41.06 918351.2790 
PC ( 10003) 24+81.90 918379.0272 

Tangent Direction: N 87A51112.446611 E 
Tangent Length: 740.8309 

Element: Circular 
PC ( 10003) 24+81.90 918379.0272 
CC ( 10050) 919378.3255 
PT ( 10004) 25+86.87 918388.4534 

Radius : 1000.0000 
Delta: 6 ^ 0 0 ~ 5 3 . 4 7 5 0 ~  Left 

Degree of Curvature (Arc) : 5^43 ' 4 6  .48061t 
Length: 104.9790 
Tangent : 52.5378 
Chord : 104.9308 

Middle Ordinate: 1.3773 
External : 1.3792 

Tangent Direction: N 87A51112.446611 E 
Radial Direction: S 2*08 '47.5534"  E 
Chord Direction: N 84^50'45.7091" E 
Radial Direction: S 8"09~41 .0284"  E 
Tangent Direction: N 81A50118.9716"  E 

Element: Linear 
PT ( 10004) 25+86.87 918388.4534 
PC ( 10005) 26+77.50 918401.3194 

Tangent Direction: N 8 1 ^ 5 0 ~ 1 8 . 9 7 1 6 ~ ~  E 
Tangent Length: 90.6302 

Element: Circular 
PC ( 10005) 26+77.50 918401.3194 
CC ( 10051) 917411.4473 
PT ( 10006) 28+02.69 918411.2984 

Radius : 1000.0000 
Delta: 7 ^ 1 0 ~ 2 1 . 8 4 8 7 "  Right 

Degree of Curvature (Arc) : 5 ^ 4 3 ' 4 6 . 4 8 0 6 ~ ~  
Length : 125.1879 
Tangent : 62.6758 
Chord : 125.1061 

Middle Ordinate: 1.9584 
External : 1.9622 

Tangent Direction: N 81A50118.9716" E 
Radial Direction: S 8^09'41.0284" E 
Chord Direction: N 85A25129.8959"  E 
Radial Direction: S OA59'19.1797" E 
Tangent Direction: N 89A00140.8203" E 

'lement: Linear 
PT ( 10006) 28+02.69 918411.2984 
PC ( 10007) 30+20.37 918415.0543 

Tangent Direction: N 89A00140.820311 E 
Tangent Length: 217.6752 

EASTING 



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: 

30+20.37 918415.0543 
917415.2032 

30+84.75 918414.0927 
1000 .oooo 

3A41t20.750111 Right 
5A43 '46 .4806"  

64.3869 
32.2046 
64.3758 

0.5182 
0.5184 

N 89A00 '40 .8203"  E 
S OA59'19.1797" E 
S 89A08138.8047"  E 
S 2A42 '01 .5704"  W 
S 87A17 '58 .4296"  E 

Element: Linear 
PT ( 10008) 30+84.75 918414.0927 
PC ( 10009) 32+32.20 918407.1460 

Tangent Direction: S ~ 7 ~ 1 7 ' 5 8 . 4 2 9 6 "  E 
Tangent Length: 147 - 4 4 5 4  

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: 

32+32.20 918407.1460 
920404.9250 

33+03.46 918405.0572 
2000.0000 

2^02 29.6926" Left 
2^51 '53 .2403"  

71.2646 
35.6361 
71.2609 

0.3174 
0.3175 

S ~ 7 ~ 1 7 ' 5 8  .429611 E 
S 2^42 '01 .5704"  W 
S 8 ~ ~ 1 9 ' 1 3  .275911 E 
S 0 ~ 3 9 ' 3 1 . 8 7 7 8 "  W 
S 89^20 '28 .1222"  E 

Element: Linear 
PT ( 10010)  33+03.46 918405.0572 
PC ( 10011) 41+65.77 918395.1416 

Tangent Direction: S ~ 9 ~ 2 0 ~ 2 8 . 1 2 2 2 "  E 
Tangent Length: 862.3052 

Element: Circular 
PC ( 10011) 41+65.77 918395.1416 
CC ( 10054) 921894.9102 
PT ( 10012) 45+24.03 918409.3482 

Radius : 3500.0000 
Delta : 5^51153.  5400"  eft 

Degree of Curvature (Arc) : 1A38113.28021'  
Length: 358.2647 
Tangent : 179.2889 
Chord : 358.1083 

Middle Ordinate: 4 .5831  
External : 4.5891 

Tangent Direction: S 89A20128.122211 E 
Radial Direction: S 0 ~ 3 9 ~ 3 1 . 8 7 7 8 ~ ~  W 
Chord Direction: N 87A43'35.107811 E 
Radial Direction: S 5A12 '21 .662211 E 
Tangent Direction: N 84A47138.3378' t  E 

Element: Linear 
PT ( 10012) 45+24.03 918409.3482 
PC ( 10013) 47+65.68 918431.2746 

Tangent Direction: N 84^47 '38 .3378"  E 
Tangent Length: 241.6476 

Element: Circular 



PC ( 10013) 47+65.68 918431.2746 
CC ( 10055) 916439.5248 
PT ( 10014) 50+61.15 918436.2913 

Radius : 2000.0000 
Delta: ~ ~ 2 7 ' 5 2 . 3 6 5 5 ~ '  Right 

Degree of Curvature (Arc) : 2^511  5 3 . 2 4 0 3 ~ ~  
Length : 295.4684 
Tangent : 148.0035 
Chord : 295.1998 

Middle Ordinate: 5.4539 
External : 5.4688 

Tangent Direction: N 84^47138.3378" E 
Radial Direction: S 5A12121.6622" E 
Chord Direction: N ~ 9 ~ 0 1 ~ 3 4 . 5 2 0 6 "  E 
Radial Direction: S 3A15t30.703411 W 
Tangent Direction: S ~ 6 ~ 4 4 ' 2 9 . 2 9 6 6 "  E 

Element: Linear 
PT ( 10014) 50+61.15 918436.2913 
PC ( 10015) 52+25.46 918426.9516 

Tangent Direction: S ~ 6 ~ 4 4 ' 2 9 . 2 9 6 6 "  E 
Tangent Length: 164.3119 

Element: Circular 
PC ( 10015) 
CC ( 10056) 
PT ( 10016) 

Radius : 
Delta: 

Degree of Curvature (Arc) : 
Length: 
Tangent : 
Chord : 

Middle Ordinate: 
External : 

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

52+25.46 918426.9516 
919425.3348 

52+84.12 918425.3364 
1000.0000 

3*21838.89601' Left 
5A43 '46.4806" 

58.6571 
29.3370 
58.6487 

0 -4301  
0.4302 

S 86^44'29.2966" E 
S 3^15'30.7034" W 
S 88^25'18.7446" E 
S 0 ~ 0 6 ' 0 8 . 1 9 2 6 "  E 
N 89^53'51.8074" E 

Element: Linear 
PT ( 10016) 52+84.12 918425.3364 
PI ( 10017) 55+44.60 918425.8013 

Tangent Direction: N 89^53'51.8074" E 
Tangent Length: 260.4806 

Element: Linear 
PI ( 10017) 55+44.60 918425.8013 
PC ( 10018) 60+21.36 918426.6524 

Tangent Direction: N 89^53151.8074" E 
Tangent Length: 476.7626 

Element: Circular 
PC ( 10018) 
CC ( 10057) 
PT ( 10019) 

Radius : 
Delta: 

Degree of Curvature (Arc) : 
Length: 
Tangent : 
Chord : 

Middle Ordinate: 
External : 

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

60+21.36 918426.6524 
916426.6556 

61+86.66 918420.1200 
2000.0000 

4A44107.803411 Right 
2^51153 .2403" 

165.3002 
82.6972 

165.2531 
1.7075 
1.7090 

N 8gA53 51.8074" E 
S 0 ~ 0 6 ' 0 8 . 1 9 2 6 "  E 
S ~ 7 ~ 4 4 ' 0 4  -2909" E 
S 4^37'59.6108" W 
S 85A22'00.3892" E 

Element: Linear 
PT ( 10019) 61+86.66 918420.1200 



PC ( 10020) 65+19.93 918393.1998 
Tangent Direction: S 85A32800.3892"  E 

Tangent Length: 333.2656 

lement: Circular 
PC ( 10020) 65+19.93 918393.1998 
CC ( 10058) 920386.6642 
PT ( 10021) 66+80.95 918386.6643 

Radius : 2000.0000 
Delta: 4^36 146.21591t  eft 

Degree of Curvature (Arc) : 2^5 l t53.24O3"  
Length: 161.0184 
Tangent : 80.5527 
Chord : 160.9749 

Middle Ordinate: 1.6202 
External : 1.6215 

Tangent Direction: S 85A22100.38921t E 
Radial Direction: S 4^37'59.6108" W 
Chord Direction: S 87^40~23 .4971"  E 
Radial Direction: S 0 ~ 0 1 ' 1 3 . 3 9 5 0 "  W 
Tangent Direction: S 89A58146.60501' E 

Element: Linear 
PT ( 10021) 66+80.95 918386.6643 
PC ( 10022) 75+28.43 918386.3628 

Tangent Direction: S 89A58'46.6050" E 
Tangent Length: 847.4867 

Element: Circular 
PC ( 10022) 75+28.43 918386.3628 
CC ( 10059) 918261.3628 
PT ( 10023) 76+59.74 918323.4698 

Radius : 125.0000 
Delta: 6 0 ~ 1 1  114.68771r Right 

Degree of Curvature (Arc) : 45^50111. 8450" 
Length: 131.3086 
Tangent : 72.4416 
Chord : 125.3539 

Middle Ordinate: 16.8492 
External : 19.4742 

Tangent Direction: S 89A58'46.6050" E 
Radial Direction: S OA01'13.3950" W 
Chord Direction: S 59"53'09.2612" E 
Radial Direction: S 6 0 ~ 1 2 ~ 2 8 . 0 8 2 7 "  W 
Tangent Direction: S 29"47v31.9173" E 

Element: Linear 
PT ( 10023) 76+59.74 918323.4698 
PI ( 10024) 77+52.94 918242.5904 

Tangent Direction: S 2 g A 4 7 ' 3 1  .917311 E 
Tangent Length: 93.1969 

Element: Linear 
PI ( 10024) 77+52.94 918242.5904 
PC ( 10025) 80+66.76 917970.2445 

Tangent Direction: S 29A47'31.9173' '  E 
Tangent Length: 313.8230 

Element: Circular 
PC ( 10025) 80+66.76 917970.2445 
CC ( 10060) 918119.3012 
PT ( 10026) 83+78.52 917819.3214 

Radius : 300.0000 
Delta: 5gA32 131.9003t1  eft 

Degree of Curvature (Arc) : 19A05'54.9354t1 
Length : 311.7622 
Tangent : 171.6107 
Chord : 297.9217 

Middle Ordinate: 39.5952 
External : 45.6157 

Tangent Direction: S 29A47'31.9173" E 
Radial Direction: S 60A12128.0827n W 
Chord Direction: S 5 9 ^ 3 3 1 4 7 . 8 6 7 4 ~ ~  E 



Radial Direction: S 0 ~ 3 9 ' 5 6 . 1 8 2 4 "  W 
Tangent Direction: S 89^~20~03 .8176"  E 

'lement: Linear 
PT ( 10026) 83+78.52 917819.3214 
PC ( 10027) 87+61.90 917814.8678 

Tangent Direction: S 89^20'03.8176" E 
Tangent Length: 383.3774 

Element: Circular 
PC ( 10027) 87+61.90 917814.8678 
CC ( 10061) 918204.8415 
PT ( 10028) 90+17.92 917893.1530 

Radius : 390.0000 
Delta: 37^36'42.  1658"  Left 

Degree of Curvature (Arc) : 14^41128 .4119'1 
Length: 256.0148 
Tangent : 132.8113 
Chord : 251.4427 

Middle Ordinate: 20.8196 
External : 21.9937 

Tangent Direction: S 89^20'03.8176~'  E 
R a d i a l  Direction: S 0 ~ 3 9 ' 5 6 . 1 8 2 4 "  W 
Chord Direction: N 71^51135.0996" E 
Radial Direction: S 36A56145.9833" E 
Tangent Direction: N 53^03~14 .0167"  E 

Element: Linear 
PT ( 10028) 90+17.92 917893.1530 
PC ( 10029) 91+78.74 917989.8195 

Tangent Direction: N 53A03114.0167" E 
Tangent Length: 160.8256 

Element: Circular 
PC ( 10029) 91+78.74 917989.8195 
CC ( 10062) 917590.2188 
PT ( 10030) 95+54.85 918087.3383 

Radius : 500.0000 
Delta: 43^05'57.4657" Right 

Degree of Curvature (Arc) : 11A27 '32.9612"  
Length : 376.1123 
Tangent : 197.4559 
Chord: 367.3073 

Middle Ordinate: 34.9502 
External : 37.5768 

Tangent Direction: N 53A03114.016711 E 
Radial Direction: S 36A56r45.9833u E 
Chord Direction: N 74^36'12.7495" E 
Radial Direction: S 6A09111.482411 W 
Tangent Direction: S 83"50~48 .5176"  E 

Element: Linear 
PT ( 10030) 95+54.85 918087.3383 
PC ( 10031) 97+51.36 918066.2757 

Tangent Direction: S 83A50148.517611 E 
Tangent Length: 196.5032 

Element: Circular 
PC ( 10031) 97+51.36 918066.2757 
CC ( 10063) 918811.9548 
PT ( 10032) 99+39.54 918069.6656 

Radius : 750 . O O O O  
Delta: 14^22 '34 .168311 Left 

Degree of Curvature (Arc) : 7 ^ 3 ~ ' 2 1 . 9 7 4 2 ~ 1  
Length : 188.1835 
Tangent : 94.5885 
Chord : 187.6902 

Middle Ordinate: 5.8944 
External : 5.9411 

Tangent Direction: S 83^50148 .5176~~  E 
Radial Direction: S 6 ^ 0 9 ' 1 1 . 4 8 2 4 ~ ~  W 
Chord Direction: N 88A57154.398211 E 
Radial Direction: S ~ ~ 1 3 ' 2 2 . 6 8 5 9 "  E 



Tangent Direction: N ~ 1 ~ 4 6 ~ 3 7 . 3 1 4 1 ~ ~  E 

Element: Linear 
PT ( 10032) 99+39.54 918069.6656 
PC ( 10033) 101+21.74 918095.7247 

Tangent Direction: N 81A46'37.3141" E 
Tangent Length: 182.1986 

Element: Circular 
PC ( 10033) 101+21.74 918095.7247 
CC ( 10064) 916858.5759 
PT ( 10034) 104+24.20 918102.5225 

Radius : 1250.0000 
Delta: 13A51150.411611 Right 

Degree 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 81A46'37.31411' E 
Radial Direction: S 8 ^ 1 3 ' 2 2 . 6 ~ 5 9 ~ ~  E 
Chord Direction: N ~ 8 ~ 4 2 ' 3 2 . 5 1 9 9 ~  E 
Radial Direction: S 5"38'27.7257" W 
Tangent Direction: S 84A21'32.274311 E 

Element - Linear 
PT ( 10034) 104+24.20 918102.5225 
PC ( 10035) 105+93.55 918085.8766 

Tangent Direction: S 84^21~32.2743~'  E 
Tangent Length: 169.3453 

Element: Circular 
PC ( 10035) 105+93.55 918085.8766 
CC ( 10065) 919329.8232 
PT ( 10036) 107+10.61 918079.8376 

Radius : 1250.0000 
Delta: 5^21156.7861" Left 

Degree of Curvature (Arc) : 4A35t01.184511 
Length : 117.0630 
Tangent : 58.5743 
Chord : 117.0203 

Middle Ordinate: 1.3701 
External : 1.3716 

Tangent Direction: S ~ 4 ~ 2 1 ~ 3 2 . 2 7 4 3 1 1  E 
Radial Direction: S 5A38127.7257tt  W 
Chord Direction: S 87^02 '30 .6674~~  E 
Radial Direction: S 0 ~ 1 6 ~ 3 0 . 9 3 9 5 ~ ~  W 
Tangent Direction: S ~ 9 ~ 4 3 ' 2 9 . 0 6 0 5 ~ ~  E 

Element: Linear 
PT ( 10036) 107+10.61 918079.8376 
PI ( 10037) 112+02.98 918077.4722 

Tangent Direction: S 89A43129.0605t1 E 
Tangent Length: 492.3631 

Element: Linear 
PI ( 10037) 112+02.98 918077.4722 
PC ( 10038) 119+98.89 918073.6485 

Tangent Direction: S 89A43129.0605w E 
Tangent Length: 795.9146 

Element: Circular 
PC ( 10038) 
CC ( 10066) 
PT ( 10039) 

Radius : 
Delta: 

Degree of Curvature (Arc) : 
Length: 
Tangent : 
Chord : 

Middle Ordinate: 

119+98.89 918073.6485 
917823.6513 

122+36.00 917968.4163 
250.0000 

54A20125.091011 Right 
22^55'05.9225" 

237.1043 
128.3180 
228.3173 

27.5864 



External : 31.0080 
~ a n ~ e h t  Direction: S 8gA-43 '29.0605" E 
Radial Direction: S 0 ~ 1 6 ' 3 0 . 9 3 9 5 "  W 
Chord Direction: S 62^33*16.5149" E 

Radial Direction: S 54^36'56.0306" W 
Tangent Direction: S 35A23'03.9694u E 

Element: Linear 
PT ( 10039) 122+36.00 917968.4163 603271.7548 

POE ( 10040) 124+02.15 917832.9560 603367.9660 
Tangent Direction: S 35A23 '03.9694n E 

Tangent Length: 166.1508 



.............................. 
# BHOC 100% P r o f i l e  G r a d e  L i n e  
# C r e a t e d  by DBL 9-28-01 
4 Revised by DBL 6-12-02 
............................ 



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 
# 
# run cntrlqc.ics - section line control before 
# run chan_60%.ics - channel centerline control before this file 
del 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 
[91101 # 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 

# # # # # # #  
# 83rd ave construction centerline 
# 
# hold end of bridge approach slabs to the same sta's as the monument line 
# # # # # # #  
# set end points per 30% plan stations 
1 di 101 8301 (a101 124) (1000.00 -650.00) # sta 6+50 on ml 

8301 917881.1783 602271.8741 1083.7600 newalign 
101 8304 (a101 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 
f f i 8305 8300 10000 101 10.00 0.00 # set cst cl 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 (a101 124) (75.00 +14.00) # assume bridge is centered on 
channel 

8302 917988.4263 602282.6147 0.0000 newalign 
8305 8303 (a124 101) (75.00 +14.00) 
8303 918166.4220 602283.8433 0.0000 newalign 

s f 8310 (8301 8302 8303 8304) 8303 935.3195 
8310 ( 8301 8302 8303 8304 ) 

f d [83101 *83rd ave cst centerline 
Figure ID Figure Description 

........................................................................... 
8310 83rd ave cst 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 5A43'08.1021" 
PI 8302 7+57.3195 7+57.3195 10.0000 0.0000 95"19'24.356lW 
PI 8303 9+35.3195 9+35.3195 10.0000 0.0000 90A00'00.0000" 
POE 8304 9+79.0000 9+80.1300 0.0000 1083.7600 -12"29'57.5564" 

(8305 8306) 
Baseline Centerline Baseline Centerline 

TYP~ Station Station Offset Elevation Skew Angle 
.............................................................................. 
POB 8305 8+46 -3195 O+OO.OOOO 10.0000 0.0000 OAO7'12.8065" 
POE 8306 8+46 -2985 0+10.0000 0.0000 0.0000 OA16'3O.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 O+OO.OOOO -0.0000 0.0000 9OA16'3O.9395" 
POE 8306 112+02.9815 0+10.0000 0.0000 0.0000 -89^43'29.0605" 
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 =  ( g 2  - g l )  / L :  -0.6849 
K =  1 / ( g 2  -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 (a124 101) 8302 (a10036 10038) -75.104166 10.00 # west end 

8321 917978.7873 602207.4422 0.0000 newalign 
8322 8302 (a124 101) 8302 (a10036 10038) 75.104166 10.00 # east end 
8322 917978.0657 602357.6491 0.0000 newalign 

s f 8320 (8321 8322) 
8320 ( 8321 8322 ) 

f d [8320] *83rd access ramp cl 
Figure ID Figure Description 

........................................................................... 
8320 83rd access ramp cl 

# # # # # # #  
# 91st ave construction centerline 
# 
# hold end of bridge approach slabs to the same sta's as the monument line 
# # # # # # #  
# set end points per 30% plan stations 
1 di 102 9101 (a102 121) (1047.00 -1000.00) # sta 10+47 on ml 

9101 918297.3100 596975.6657 0.0000 newalign 
102 9104 (a102 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 
f f 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 0.0000 newalign 

# set end of the approach slabs for the bridge 
1 di 9105 9103 (a102 121) (68.25 +14.00) # assume bridge is centered on 



channel 
9103 918508.0335 596965.5565 0.0000 newalign 
9105- 9102 (a121 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 f 9110 (9101 9102 9103 9104) 9102 1093.2287 

9110 ( 9101 9102 9103 9104 ) 
f d [91101 *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 [91101 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 
.............................................................................. 
POB 9101 10+47.0000 10+45.9308 0.0000 0.0000 -12"14'08.1867" 
PI 9102 10+93.2287 10+93.2287 -10.0000 0.0000-102A12'21.3254" 
PI 9103 12+57.7287 12+57.7287 -10.0000 0.0000 -90A00'00.0000" 
POE 9104 13+25.0000 13+25.7392 0.0000 0.0000 8"25'31.8711n 

(9105 9106) 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 
.............................................................................. 
POB 9105 11+75.4787 O+OO.OOOO -10.0000 0.0000 OAO4'21.3313" 
POE 9106 11+75.4914 0+10.0000 0.0000 0.0000 89A53'51.8074" 
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 O+OO. 0000 0.0000 0.0000 89"53'51.8074" 
POE 9106 55+44.6048 0+10.0000 0.0000 0.0000 89"53'51.8074" 
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+25.7400 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 (a102 121) 9103 (a10016 10018) -75.104166 -27.00 # west end 

9121 918534.8994 596890.4384 0.0000 newalign 
9122 9103 (a102 121) 9103 (a10016 10018) 75.104166 -27.00 # east end 
9122 918535.1676 597040.6466 0.0000 newalign 

s f 9120 (9121 9122) 
9120 ( 9121 9122 ) 

f d [91201 *91st access ramp cl 
Figure ID Figure Description 

........................................................................... 
9120 91st access ramp cl 
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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 

I. Introduction 

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

II. 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 ChanneVBHOC 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 culverthridge 
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 8 7 ~  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. 

III. 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 DMJM+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 @MJM+HARRIS) = 1048.21 BRW (HEC-US). Therefore, a AElev of +0.47' was 
added to the BRW water-surface elevation for the starting water-surface elevation in the 
DMJM+HARRIS model. 
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BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 17+4 1 to Sta 20+00 

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

Variations in Channel Cross Section 
Gradual (0.0) 
Moderate Alternating (0.001 - 0.005) 
Appreciable Alternating (0.01 0 - 0.01 5) 

0.002 

Degree of Meandering 
Minor (1 .O) 
Appreciable (1.1 5) 
Severe (1.3) 

Recommended n = 

X 

0.029 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 20+00 to Sta 32+00 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 32+00 to Sta 44+00 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 44+00 to Sta 54+00 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 56+40 to Sta 74+00 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 74+00 to Sta 76+76 

Variations in Channel Cross Section 
Gradual (0.0) 
Moderate Alternating (0.001 - 0.005) 
Appreciable Alternating (0.01 0 - 0.01 5) 

0.002 

Degree of Meandering 
Minor (1 .O) 
Appreciable (I .I 5) 
Severe (1.3) 

Recommended n = 
7 

X 

0.030 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 78+29 to Sta 80+00 

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

Variations in Channel Cross Section 
Gradual (0.0) 
Moderate Alternating (0.001 - 0.005) 
Appreciable Alternating (0.010 - 0.01 5) 

0.002 

Degree of Meandering 
Minor (1 .O) 
Appreciable (1.1 5) 
Severe (1.3) 

Recommended n = 

X 

0.029 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 80+00 to Sta 84+00 

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



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 84+00 to Sta 1 1 1 +35 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 712+87 to Sta 116+14 

Variations in Channel Cross Section 
Gradual (0.0) 
Moderate Alternating (0.001 - 0.005) 
Appreciable Alternating (0.010 - 0.015) 

0.003 

Degree of Meandering 
Minor (1 .O) 
Appreciable (1.1 5) 
Severe (1.3) 

Recommended n = 

X 

0.045 



BHOC Project - Phase 2 

Mannings Roughness Calculations 

Sta 776+74 to Sta 777+55 

Variations in Channel Cross Section 
Gradual (0.0) 
Moderate Alternating (0.001 - 0.005) 
Appreciable Alternating (0.01 0 - 0.01 5) 

0.001 

Degree of Meandering 
Minor (1 .O) 
Appreciable (1 .I 5) 
Severe (1.3) 

Recommended n = 

X 

0.055 



A- common method o f  se lec t ing the roughness coe f f i c i en t ,  n, i s  t o  
f i r s t  s e l e c t  a base va lue  o f  n f o r  the bed mater ia l  ( tab le  1) .  The base 
values o f  n are f o r  a s t r a i gh t  u n i f o r m  channel o f  a g i v e n  bed m a t e r i a l .  
Cross -sec t ion  i r r e g u l a r i t i e s ,  channel alignment, obstruct ions, vegetation, . 

and other f a c t o r s  t h a t  inc rease  roughness a r e  accounted f o r  by adding 
increments  o f  r.oughness t o  the base value o f  n. Ranges o f  adjustments f o r  
the fac to rs  t h a t  may add t o  channel roughness are shown i n  t ab le  2. 

Many a l l u v i a l  channels i n  Maricopa County have bed mater ia l  t h a t  
moves dur ing f loodflow. I n  add i t ion t o  t h e  changing channel geometry o f  
these  channels,  t h e  roughness c o e f f i c i e n t  may change d u r i n  f loodf low 9, because o f  the changing form o f  t h e  channel  bed i n  p a r t s  o f  t e channel 
c ross  s e c t i o n  (Dav id i  an, 1984). Bedforms, such as dunes, antidunes, and 
plane bed have been observed dur ing l a r g e  f l o o d s .  W i t h i n  a few minutes,  
dunes can appear, disappear, and reappear a t  d i f f e r e n t  locat ions across a 
1 arge stream channel .. The Manning roughness c o e f f i c i e n t  can double  o r  
t r i p l e  when the bedform changes from plane-to dunes. A method o f  de f in ing  
re1 i ab le  values o f  Manning's n f o r  unstable a l l u v i a l  channels i s  not  ava i l -  
ab le .  A plane bedform i s  common dur ing la rge  f loods, and f o r  t h i s  r e  o r t ,  7 plane-bed condi t ions are assumed where the roughness coe f f i c i en t  i s  r e  ated 
t o  t h e  s i z e  o f  t h e  channel ma te r i a l  and no t  the form o f  the channel bed. 
Plane-bed condi t ions were assumed f o r  near ly  a l l  i n d i r e c t  measurements of; 
peak discharge where the slope-area method was used. 

Table 1.--Base values o f  Wanning's n f o r  s tab le  channels 

[Modified from Aldridge and Garret t ,  1973, t ab le  11 

Base n values 

Size o f  bed mater ia l  
Benson and 
Dal rympl e Chow 

Channel mater ia l  M i  11 imeters Inches (1967) 1 (1959)2 

Concrete.............. 
Rock cut.. ............ 
Firm s o i l .  ............ ........... Coarse sand 
Fine ravel. .  ......... 9 Grave ................ ....... Coarse gravel.. 
Cobble. ............... ............. Boulder.. 

'S t ra ight  uniform channel. 
2Smoothest channel a t ta inab le  i n  ind icated materi  a1 . 



 able- 2 .  --Adjustment f a c t o r s  f o r  t h e  determination o f  o v e r a l l  
Kanning's n values 

[~odi f i e d  from Chow, 19591 

Warning's n 
channel conditions a d j u s t m t  l 

Degree o f  irregularity: 

Smooth 0.000 -thest chamal attainable i n  given bad mter ia l .  

Minor .m1- .a5 Chmals  with s l igh t ly  eroded or acourd side sl-. 

moderate 

Severe 

.006- .010 Chmals  with d r a t e l y  sloughed or ero& side slopes. 

.011- . a0  C h m l s  with bsdly sLarghd bmks; unshaped, jagged, and 
irregular surfaces of d m c l s  i n  rock. 

Effects of obstruction2: 

Negligible 

Minor 

Appreciable 

Severe 

.WO- .004 A feu scattered abstructiora, d i c h  include debris deposits, 
stumps, exposed roots, logs, piers, or isolated bculdcrs, ; 
that o c e w  less than 5 percent of the cross-seetima1 area.: 

.W5- .015 Obstruct ions occrpy 5 t o  15 percent of the cross-seetiaul 
area a d  the spacim k tueen obstructions i s  such t h a t  the  
sphere o f  i n f  lumce a r M d  me abctruction h not a c t e d  
t o  the sphere o f  in f luence around another obs t ruc t ion .  
Smaller adjustments a re  used f o r  curved smoth-surfaced 
objects than are used fo r  sharp-sdgcd angular objects. 

.020- .030 Obstruct ions occupy f roa  15 t o  50 percent of the cross- 
sectional area or  the space bet- obs t ruc t ions  i s  smal l  
enough t o  cause the ef fects of several abstructions t o  be 
additive, thereby blocking an equivalent  p a r t  o f  a cross 
sect ion. 

.040- .060 abst ruc t ion  occupy more than 50 percent  o f  t he  c ros r -  
, . sec t i ona l  area or  the  space between obstructions i s  srmll 

amugh t o  cause turbulence across m s t  o f  the cross section. 

Vegetation: 

Large 

.W2- .010 Dense growths o f  f l e x i b l e  t w f  grass, such as Bermda, or 
needs where the average depth of flow i s  a t  least two t imes 
the  height of the vegetation; s w l e  tree seedlings such as 
willou, cottonwood, arrow weed, o r  sa l tcedar  where the 
average depth of flow i s  a t  Least three times the height of 
the vegetation. 

.010- .025 Grass o r  weeds where the avera* depth o f  f low i s  f ran on 
t o  two times the height of the vegetation; moderately dense 

I stemny grass, weeds, o r  t r e e  seedlings where the average 

depth of flow i s  from tuo t o  three times the he ight  o f  the  
vegetation; RDderately dense brush, similar to  1- t o  2-year- 
o ld  saltccder i n  the d o m t  season, along the banks and no 
s i g n i f i c a n t  vegetation along the chamel bot tom uhere the 

' 

hydraulic radius excetds 2 feet. 

.025- .050 Turf grass or' needs where the average depth t o  flow i s  about 
equal t o  the height of vcgctation; smal l  t r ees  intergrown 
with sane wcds and brrsh where the hybau l ic  radiur exceeds 
2 feet. 

See footnotes a t  end of table. 



Tab1 e -2. --Adjustment fac to rs  f o r  the determination o f  overa7 7 
Manning's n values--Continued 

naming's n 
Channel conditions adjustanent 

Very large .050- .I00 Turf g r w s  or nee& 3wn the average dapth of  f lw i s  leso 
thm h a l f  t h e  he ight  o f  vegetation; small bushy t rees 
intergrown w i t h  weeds alorp side slopas o f  h e  cat ta i ls  
grwing along chamel bot ta ;  trees intergrown w i th  weeds 
end m. 

Variations i n  chamcl 
cross section: 

Gradual .OW Size d shape o f  c r a s  section, change gradul ly.  

A1 ternating 

Alternating 

.mi- .005 Large and small cross sections alternate occasiarally, w 
the r i n  flow occuiaully sh i f t s  frm side t o  side wing t o  
ch- in cross-sectiaul shape. 

.OlO- .015 Large ad m a l l  croas .cctions alternate fnqrcnt ly,  o r  t he  
main f l ow  f requen t l y  s h i f t s  from s ide  t o  side w ing  to  

in cross-secticnal shape. 
I. 

Appreciable 

1.00 Rat io  o f  t he  meander length t o  the straight length of the 
chamel reach i s  1.0 t o  1.2. 

1.15 Ratio of the reader lergth t o  the straight Length of chamel 
i s  1.2 t o  1.5. 

1.30 Rat io  o f  t he  meander Length t o  the  s t r a i g h t  length of 
cham1 i s  greater than 1.5. 

'~djustrnents fo r  degree of i r r e g u l a r i t y ,  v a r i a t f  ons i n  cross section, e f f e c t '  o f  obstruct ions,  and 
vegetation are added t o  the base n value (table 1) before u l t i p l y i n g  by the adjmtment for  mender. 

2~ondit ions considered i n  other steps nust not be reevaluated or drplicated i n  th is  section. 

3~d jus tmen t  values apply t o  flow confined i n  the chancl  end do not apply when darnvalley f low crosses 
meanders. The adjustment i s  a nu l t ip l ie r .  
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Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel 
SRIOI L to 831d  venue Desian Data Report 

- 

EROSION CONTROL MEASURES 

DMJM+HARRIS September 2002 



To: Jeff Minch 

From: Kaan Tuncok 

Date: Monday, March 11,2002 

Subject BHOC Erosion 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. 

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 II,1996), the 
permissible velocity of bermuda grass is a h c t i o n  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 DMJM+HARRIS' Geotechnical Investigation Report (2001), the 
soils encountered in the vicinity of the proposed 831d Avenue and 91StAvenue bridges and the 6-lO'x5' RCBC (upper 15 

N:\6888\Design\dm\hydradcs\erosion-control\hlemorandum.doc Page 1 of 2 



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 bennuda grass is 6 ft/s. Therefore, 
Enkamat is extended upstream and downstream of the proposed structures where the maximum channel velocity is 6.0 
Hs. 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-lO'x8' RCBC may warrant the use of a 
riprap basin. The length of riprap basin and the required riprap size (DSo rock size) were computed using the guidelines 
presented in the Federal Highway Administration Hydraulic Engineering Circular No. 14 (HEC 14), Hvdraulic Desim of 
Enerw Dissiuators for Culverts and Channels. 

The recommended 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. 

Page 2 of 2 
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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 
Slopes Turf Reinforcement Land711 Closures 

Channels Ponds Weathered Embankments 

1) Test Data developed through Independent Laboratory - available upon request 
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Table 1. Conlock Hydraulic Data 

CONLOCK I BLOCK DATA 
Weight Moment Arms 
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1.0 
0.25- - -  

0.20 
0.5 1. I I 1 '  

0.15 * Yo = brjnk depth 

D = height of box culvert 

B = width of barrel 

Q = discharge - 
TW = tailwater depth 

I 1 I I .  

Figure 1 1  1-9 Dimensionless Rating Curves for the Outlets 
of Rectangulars Culverts on Horizontal and Mild 

Slopes from Reference 1 1  1-2 

111-14 



CULVERT BRINK 7 
- DESIGN DISCHARGE - Q . 

Vave - WETTED AREA AT BRINK OF CULVERT 

dS0 = THE MEDIAN SlZE OF ROCK 
BY WEIGHT. ROUNDED ROCK 
OR ANGULAR ROCK. 

Ye = EQUIVALENT BRINK DEPTH 

= BRINK DEPTH FOR BOX CULVERT 
I 

SECTION 
- - ($) ' I 2  FOR NON-RECTANGULAR 

SECTIONS 

Vave 
FROUDE NUMBER 

= J-e~ 

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



( " ~ 1  AVE - 
AVE 

L - = Distance Downstream from Plane of the Outlet 

0 Culvert Width 

Figure X I  - 3 Distribution of centerline Velocity for Flow from Submerged 0utiats from Reference XI  - 2 
to be used for Predicting Channel Velocities Downstream from Culvert Outlet 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 Velocity Values) 

! .- --- . . . . . . . . . . . ,.F.i--<Tlji .,,..;- ...., ;.;<.,-,. . . .. :.. i. . . : ; I.. .I.. I. . : . -- , . . ....... .,..... ... :. ;.. . . .  . . 



Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel 
SRIOI L to 83rd Avenue Desiqn Data Re~ort  

INVENTORY OF CONFLICTING UTILITIES 
And Sewer Relocation Concept Costs 

DMJM+HARRIS September 2002 



Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel 
SR101 L to 83rd  venue . Desinn Data Report 

UTILITY POTHOLE DATA 

DM JM+HARRIS September 2002 



TESTHOLE DATA SUMMARY 

DATE: August 3 ,2001 
PROJECT NAME: Bethany Home Outfall Channel - 91st Ave.l83rd Ave. 

2236 W. Shangri-la Rd. PROJECT NO: NIA 
CONTRACT NO: NIA 

Material Type, Outside Diameter and Comments 

bhocth.xls 8/6/01 Page 1 of 2 



TESTHOLE DATA SUMMARY 

DATE: August 3,2001 
PROJECT NAME: Bethany Home Outfall Channel 91st Ave.183rd Ave. 
PROJECT NO: 
CONTRACT NO: Nl A 

All Data is English 

Material Type. Outside Diameter and Comments 



CULVERT AND MANHOLE SUMMARY 

DATE: August 3,2001 
PROJECT NAME: Bethany Home Outfall Channel - 91sl Ave.183rd Ave. 
PROJECT NO: N I A  
CONTRACT NO: NI A 

All Data is English 

Material Type, Sire, Pips Direction and Comments 

bhocinv.xls 813101 Page 1 of  1 



ESTHOLE DATA REPOR 
TEST HOLE NO. 1 

DATE DUG 8 / 2 / 0 1  

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

TBE TRUCK NO. 211 

TBE GROUP, INC. 
2236 W. S h o e - l o  Road (602) 749-8550 
Phoenix, k i z m  85029 FAX (602) 749-8551 

GENERAL LOCATION 83rd AVE. 
NORTH SIDE GRAND CANAL 

LOCATION PLAN - NOT TO SCALE 
- 

B.U. ELEVATION 

B.U. DESCRIPTION BCF AND PANAL 

OEPlH FROM Y W K  
U E ~ Y E W  - 

P.K.NAIL SET AT 5 UT lLITY 

BOITW RBBON COLOR BLUE v r r ~  W I S U R ~ ~ O ~ ~  

TESTHOLE COORDlNATES NORTH 918327.05 EAST 6 0 2 2 4 8 . 5 6  

OFFSET TESTHOLE STATION % 8 3 r d  AVENUE 
STREET N N E  

PAVING THO<NESS & TYPE 6in ASPHALT SOIL CONDITION SOFT. MOIST 
O.D./WEmK/TYPE 13'' CONCRETE WATER LlNf 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 3 
TESTHOL 

DATE DUG 8 / 2 / 0 1  

CLIENT PROJECT NO. ------- 
TeE PROJECT NO. AZ-005-001-01 TBE 

E DATA 

GROUP, 

REPORT 

INC. 

SUE caw J. PfSAKOVIC/ S. LIRA 

a r y / m y  GLENDALE/ MARICOPA 

-- 

CENRK LOCATION 83rd AVE. 

TBE TRUCK NO. 211 2236 W. Shongri-lo Rood 1602) 749-8550 
Phoenix. Arizona 85029 FAX (602) 749-8551 

SOUTH OF THE GRAND CANAL 

DEPIH CROU M Y U Y  
UCASIREYWT - - D C P I W F R o u m I  

ET AT P UTILITY 

TESTHOLE COORDINATES NORTH 917867.65 EAST 6 0 2 2 7 2 . 5 4  

T ESTHOLE STATION OFFSET c 8 3 r d  AVENUE 
STREET NAME 

PAVING THCKNESS & TYPE 4in ASPHALT U)u. COM)IT~ON HARD DIRT - 
O.D./UATERIK/TYPE 13'' CONCRETE WATER l INE 

REMARKS: 

-- - 

PREPARED BY: BAT CHECKED BY: TSB 



TEST MOLE NO. 4 

DATE WC 8 / 2 / 0 1  
UENT PROJECT NO. ------- 
l e t  p ~ m c ~  NO. AZ-005-001-01 

TBE TRUCK NO. 211 

ESTHOLE DATA REPOR 

TBE GROUP, INC. 
2236 W. Shongri-lo Rood (602) 749-8550 
P h m ' x .  kiton0 85029 FAX (602) 749-8551 

CEMRPL LOCATION 83rd AVE. 
AND THE GRAND CANAL 

DEPTH lRml YYUY 
YE*SUIEUEWT - -WMfWM'SLRYCT 

SET AT ( UTILITY 

TEST HOLE COORDINATES NORTH 918162.75 EAST 602281.67 

T ESTHOLE STATION OFFSET % 83rd AVENUE 
STREET NAME 

PAVHG THMNESS & TYPE 6in ASPHALT SOIL CONDlflON SOFT* ROCKY 
O.D./L(ATE@&/TYPE 71-5'e VCP SANITARY SEWFR 

REUAUKS: 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 5 
TESTHOLE DATA 

DATE MX; 8 / 2 / 0 1  ------- CLENT PROJECT NO. 

T BE PROJECT NO. AZ-005-00'-O1 TBE GROUP, 

REPORT 

INC. 

SUE CREW J. PESAKOVICI T.P./ S.L. 

a ~ y / c m y  GLENDALE/ MARICOPA 

GENERAL LOCATION 8 3 r d  AVE. 

TEE TRUCK NO. 211 2236 W. Shongri-lo Rood (6021 749-8550 
Phocnix. Arizona 85029 FAX (602) 749-8551 

SOUTH OF THE GRAND CANAL 

TESTHOLE COORDINATES NORTH 917963.48 EAST 602280 .33  

TESTHOLE STATION OFFSET c 8 3 r d  AVENUE 
STREET NAME 

LOCATION PLAN - NOT TO SCALE 

- 

P A V W  THICKNESS & TYPE 4in ASPHALT SOIL CONDITION HARD DIRT 
O.D./UATERIK/TYPE 22" CONCRETE SANITARY SFWER 

DOI 
W 

66.58' 

ALL H & V MEASURMENTS ENGLISH 

PREPARED BY: BAT 

I - V Y 

CHECKED BY: TSB 

BENCHMARK 

B.M. ELEVATION 1086.09 
B.U. DESCRIPTION BCF AND PANAL 
0 

P.K.NAIL SET AT 5 UTILITY 

RIBBON COLOR GREEN 

CROSS SECTION - NOT TO SCALE 

PACW~ NORTH 
1083.50 

I I WFAQ 
U E V A T D N  

- DEPTH FRCU W W E Y  

1072.86 
TOP OF U T U T Y  

U V A T Y I W  

r l  

DEPln FROY M Y U Y  
LE*SUIEYWT - 
10.64 f t  1 

TOP 
YUlW LE-T 

e - 

mYXimmENT BOTTOM U E V b n O N  
80TTQ1 Of U T U T Y  

*OTHK)D. - 

22in 

.o, 



6 
TESTHOLE DATA REPORT 

TEST HOLE NO. SUE CREW T. POST/ G. GALLEGOS 

DATE DUG 8 / 2 / 0 1  l!BE atvrcouwrr GLENDALE/ MARlCOPA 
------- CLIENT PROJECT NO. 

TBE PROJECT NO. ~ ~ - 0 0 5 - 0 0 ~ - 0 ~  TBE GROUP, INC. CENRN LOCATION 83rd AVE. 

TBE TRUCK NO. 2 1 2  2256 W. Shongri-lo Rood (602) 749-8550 AND THE GRAND CANAL 
Phoenix. ATizona 85029 FAX (602) 749-8551 

B.M. ELEVATION 1 0 8 6 . 0 9  

B.U. MSCRIPTW BCF AND PANAL 

DCPtn FROM YYUY 
UEASUREYWT - - 0 E p n t w ~  

STEEL PIN SET AT Q UTILITY 

TESTHOLE COORDINATES NORTH 9 1 8 2 0 3 . 5 9  EAST 602235.63 
TESTHOLE STATION OFFSET C 83rd AVENUE 

STREET N N E  

PAVNG THCKNESS ti TYPE N/A SOIL COM)lTlON SOFT* MOIST 
O.D./UATEWKITYPE 43'* CONCRETE IRRIGATION LlNF 

R E U ~ K S :  AOJUSTED T.H. */-  14.9'N & 3.6'E TO PIPE LOCATION. 

PREPARED BY: BAT CHECKED BY: TSB 



TES 
TEST HOLE nO. 7 

DATE WC 8 / 2 / 0 1  
CLENT PROJECT NO. ------- 
Tec PROJECT NO. AZ-005-001-01 

THOL 

TBE 

E DATA 

GROUP, 

REPORT 

INC. 

SUE CREW J. PESAKOVIC/ S. LIRA 

aTy/coumy GLENDALE/ MARICOPA 

-- 

GENERAL LOCATION 8 3 r d  AVE. 

2 11 2236 W. Shongri-lo Rood (602) 749-8550 TBE TRUCK NO. AND THE GRAND CANAL 
Phoenix. kizona 85029 FAX (602) 749-8551 

TESTHOLE COORMNATES NORTH 918205 .07  EAST 6 0 2 3 3 6 . 0 5  

TESTHOLE STATION OFFSET e 8 3 r d  AVENUE 
STREET NAME 

B.U. ELEVATION 1086.09 
B.U. MSCRPTION BCF PANAL 

4.71 N-918797.45.  F - 6 0 7 7 6  

STEEL PIN SET AT P UTuTY 

RIBBON COLOR BLUE 

PAVNC THCKNESS (r TrPE N/A solL CONDITION SOFT DIRT 
O.D.JUATE~K/TY~E 43" CONCRETE IRRIGATION I INE 

PREPARED BY: BAT 

FM EAST 
1084.41 

CHECKED BY: TSB 

BOTTOU BOTTOM OF UTLITY 
YWY Y A S U R m T  ELEVATlOW 

wo1W0.0. 

4 3in 

,o, 
A 

OCPTll FROU Y Y U Y  
UEAsmEYNT - 

L SURF= 
ELEVATW 

- DEPTH FRW m v  

i 

. 1082.65 
TOP OF UTLlTY 

CJXVATKN 

1.76 f t  1 
TOP 

ULHlCL W-NT 



TEST HOLE NO. 8 

DATE DUG 8/2/01 
CLIENT PROJECT NO. 

------- 
T BE PROJECT NO. AZ-005-001-01 

TBE TRUCK NO. 212 

'ESTHOLE DATA REPOR 

TBE GROUP, INC. 
2236 W. Shongri-lo Rood (602) 749-8550 
Phoenix. Prizona 85029 FAX (602) 749-8551 

- 

CENERK LOCATION 83rd AVE. 
AND THE GRAND CANAL 

1 LOCATION PLAN - NOT TO SCALE 

I ALL H & V MEASURMENTS ENGLISH 

B.M. ELEVATION 1086.09 
B.M. DESCRIPTION BCF AND PANAL 

N-918797.45. F=607764.71 

I 

. - 

STEEL PIN SET AT € UTILITY 

RIBBON COLOR RED 

BENCHMARK CROSS SECTION - NOT TO SCALE 

TESTHOLE COORDINATES NORTH 918194.44 EAST 602234.50 

TEST HOLE STATION OFFSET 5 83rd AVENUE .' 
STREET N N E  

I 

FKNG EAST 
1083.78 

PAVNC THICKNESS 81 TYPE N/ A SOIL CONDITION SOFT. MOIST 

O.D./UATERIK/TYPE (2) 3" PLASTIC CONDUITS LAID 4" WIDE - FI ECTRIC 

I 

OEPlH FROU YAW& 
YISUIEYWT - 

1.84 I t  1 
TOP 

uuWW*SLRUIDIT 

PREPARED BY: BAT CHECKED BY: TSB 

W T T W  BOTTOM ff U N T Y  
WILYISUmiWl Q E V A T U N  

'IDTWOD. - 

4.0in 

.8, 

1 4  SIF(FKE.  
ELCVATUN 

- W W  FRQl SuWEy 

t . 1081.94 
T W  ff UTLITY 

ELEVATUN 



9 
TESTHOLE DATA REPORT 

TEST HOLE NO. WE CREW J. PESAI(OVIC/ S. LIRA 

DATE DUG 8/2/01 a ~ v / c o u w r v  GLENDALE/ MARlCOPA ------- 
CLIENT PROJECT NO. 

TBE PROJECT NO. AZ-005-001-O1 TBE GROUP, INC. CENERN LOCATION 83rd AVE. 

TBE TRUCK NO. 211 2236 W. SFngri-lo Rood (602) 749-8550 AND THE GRAND CANAL 
Phoenix, Ar~zona 85029 FAX (602) 749-8551 

B.U. ELEVATION 

B.U. DESCRIPTION BCF AND PANAL 

OEmn CDOU Y Y U Y  WDlWO.0. 
r C m n t f r n T  - - wn4 FROM S U m Y  

TOP Q U T U T Y  
ELEVATDW 

SET AT UTILITY 

RIBBON COLOR RED 

TESTHOLE COORDINATES NORTH 918194.24 EAST 602309.94 

TESTHOLE STATION om SET e 83rd AVENUE 
STREET NAUE 

PAVW TMCKNESS b TYPE 2in ASPHALT SOIL CONDITION SOFT DIRT 
O.D./UATEW&/TYPE 1.75" PI ASTIC CONDUIT - FI ECTRIC 

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: TSB 



11 
T 

JEST HOLE NO. 

DATE DUG 7 /27 /01  ------- CLENT PROJECT NO. 

TEE PROJECT NO. AZ-005-001-01 

TEE TRUCK NO. 212 

ESTHOLE DATA REPOR 
CREW T. POST/ P. ABRUZZESE 

a T y / c o u m y  GLENDALE/ MARICOPA 

TBE GROUP, INC. 
2236 W. Shongi-lo Rood (602) 749-8550 
Phoenix, &izono 85029 FAX (602) 749-8551 

GENERAL LOCATION glST AVE- AT 
THE GRAND CANAL 

B.U. ELEVATION 

B.U. DESCRIPTION PK NAIL AND PANAL 

DEPTH C R W  M Y U Y  
YEASUIEYEWT - - WTH fmu SLRYEY 

STEEL PIN SET AT P UTLlTY 

meo~ cam RED 

TESTHOLE COORDINATES NORTH 918283.85 EAST 596944.36 

TESTHOLE STATION OFFSET % 91ST AVENUE 
STREET NAME 

PAVHG THICKNESS 81 TYPE 13in S ~ L  COM)llION SOFT. MOIST 

o.D./uATERK/TYPE 1.5" PLASTIC CONDUIT FOR 0 
REUARKS: = 2in ASPHALT OVER llin CONCRETF 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 12 

DATE DUG 7/25/01 
CLIENT PROJECT NO. 

------- 
TEE PROJECT NO. AZ-005-001-01 

TEE TRUCK NO. 212 

ESTHOLE DATA REPOR 
SUE c,, T. POST/ P. ABRUZZESE 

a T y / c w N T y  GLENDALE/ MARICOPA 

TBE GROUP, INC. 
2236 W. Shongri-lo Rood . (602) 749-8550 
Phoenix. kizono 85029 FAX (6021 749-8551 

GENERAL LOCATION 91ST AVE- AT 
THE GRAND CANAL 

E.M. ELEVATION 

B.M. DESCRIPTION PK NAIL AND 

OEPW rum YYUY 
LIE*SURFYNT - 

TOP Q U T U T Y  

STEEL PIN SET AT P UTILITY 

80TTOU OC U T U T Y  
RIEEON COLOR RED 

TESTHOLE 

TESTHOLE 

COORDINATES NORTH 918279.66 EAST 597019.69 

ST ATION OFFSET e 91ST AVENUE 
STREET NAME 

PAVWC THICKNESS L TYPE N/ A SOIL CONDITION SOFT. MOIST 
O.D./MATEWK/TYPE 1.5" PLASTIC CONDUIT FOR FI ECTRlC 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 13 
TES 

DATE DUG 7/27/01  ------- CLIENT PROJECT NO. 

TBE PROJECT NO. AZ-005-001-01 

THOL 

TBE 

E DATA 

GROUP, 

REPORT 

NC. 

SUE CREW T. POST/ P. ABRUZZESE 

g r y / C m y  GLENDALE/ MARICOPA 

GENERU. LOCATION glST AVE- AT 
- - 

TBE TRUCK NO. 212 2236 W. Shangri-la Rood (6021 749-8550 THE GRAND CANAL 
Phoenix, kizono 85029 FAX (602) 749-8551 

55 

91st AVE. 

-- 

I@ . 
\ 

I3 0 --b ET 

I 
I 56 . . . \ 

\ 

B.U. ELEVATION 1067.09 

B.U. 0ESQlrPTK)N PK NAIL AND PANN 

OEPlH FROM WUn 
YISIRELOIT - -#PmFRQlflRKl 

1 . 1062.38 
TOP w U T U T Y  

STEEL PIN SET AT E uTalrY 

TESTHOLE COORDINATES NORTH 918287.04 EAST 596933.48 

TESTHOLE STATION OFFSET E 91ST AVENUE 
STREET NAUE 

PAVWC THCXNESS 81 TYPE N/A sou. SOFT. MOIST 

O.D./UATEWK/TY~E */-  1s' CONCRETF - IRRIGATION 

R E ~ ~ S :  PIPE COVERED WITH CONCRETE OVERPOUR - UNABLE TO OBTAJN TRUE 0.0. 

ADJUSTED T.H. 7.6'NORTH TO CENTER OF IRRIGATION LINE. 

PREPARED Bv: BAT CHECKED BY: TSB 



TEST HOLE NO. 14 
TESTHOL 

DATE DLC 7/25/01 ------- CLIENT PROJECT NO. 

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

E DATA 

GROUP, 

REPORT 

INC. 

SUE CREW T. POST/ P. ABRUZZESE 

a T y / c m y  GLENDALE/ MARICOPA 

TBE TRUCK NO. 212 2236 W. Shongri-lo Rood (602) 749-8550  
P h m i x .  kizono 85029 FAX (602) 749-8551 

THE GRAND CANAL 

-- 

B.U. ELEVATION 1067.09 
B.U. DESCRIPTION PK NAIL AND PANAL 

OEPTW C R W  M U .  
YASuRErnT  - - WTn FmU SUNn 

STEEL PIN SET AT C UTILITY 

TESTHOLE COORWNATES NORTH 918311.82 EAST 5970H.59 

TESTHOLE STATION OFF SET t 91ST AVENUE 
STREET NAME 

N/A S ~ L  c ~ m o ~  SAND. SMALL ROCK PAVING THICKNESS & TYPE' 

O.D./U~;TE~K/TYPE 9.58' WIDE CONCRETE/ SLURRY - IRRIGATION 

REMARKS: HUGE MASS OF CONC./ SLURRY "OVERPOUR" - UNABLF TO EXPOSE BOTTOM IN T.H. DUE TO WIDTH. 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 16 

DATE DUG 7/26/01 
CLIENT PROJECT NO. 

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

TESTHOLE DATA 

TBE GROUP, 

REPOR 

INC. 

SUE CREW J. PESAKOVIC/ S. LIRA 

a r y / c w N T y  GLENDALE/ MARICOPA 

GENERAL LOCATION 9lST AVE- AT 

TEE TRUCK NO. 211 2236 W. Shangri-la Rood (602) 749-8550 THE GRAND CANAL 
Phoenix. Arizona 85029 FAX (602) 749-8551 

MPTH rROY M W l L  
Y E ~ U O ( T  - - OEPW FROM S U M Y  

SET AT 5 UTILITY 

RtBBON COLOR 

TESTHOLE COORDINATES NORTH 918302.70 EAST 597002.45 

TESTHOLE STATION OFFSET % 91ST AVENUE 
STREET NAUE 

PAVING THICKNESS I TYPE . 14in SOIL CONDITION SOFT. MOIST 

O.D./UATERIAL/TYPE 13" CONCRETE WATER LINE 
REMARKS: = 2in ASPHALT OVER 12in CONCRETF 

ADJUSTED T.H. 4'NORTH TO WATER LINE LOCATION. 

PREPARED BY: BAT CHECKED BY: TSB 



TESTHOLE DATA 
TEST HOLE NO. 17 

DATE DUG 7 / 2 7 / 0 1  

CLIENT PROJECT NO. ------- 
TBE PROJECT NO. TBE GROUP, 

REPORT 

INC. 
- - 

G E M R K  LOCATION 9 l S T  AVE. JUST 

TBE TRUCK NO. 212 2236 W. Shongri-lo Rood (602) 749-8550 N O R T H  OF THE GRAND CANAL 
Phoenix. brizona 85029 FAX (602) 749-8551 

ALL H & V MEASURMENTS ENGLISH 

DEPIY FROU W Y  
LEAUREYWT - - DCPW FROU SUIVEY 

TW OF UTLlTY 
aEVAflOW 

SET AT P UTILITY 

TESTHOLE COORDINATES NORTH 9 1 8 5 5 8 . 2 0  EAST 596955.49 
TESTHOLE STATION OFFSET % 91ST AVENUE 

STREET NAME 

PAVING THCKNESS I TYPE 8in ASPHALT =I. CONDITION SOFT. MOIST 

O.D./UATEWK/TYP€ 6 1 " T 

REMARKS: 

PREPARED BY: BAT CHECKED BY: TSB 



18 
TESTHOLE DATA REPORT 

TEST HOLE NO. SUE CREW T. POST/ P. ABRUZZESE 

DATE WC 7/20 /01  a T y / c m T y  GLENDALE/ MARICOPA 
------- CLIENT PROJECT NO. 

TBE PROJECT NO. AZ-005-001-O1 TBE GROUP, INC. GENERAL LOCATION QIST AVE- JUST 

TBE TRUCK NO. 212 2236 W. Shangri-la Rood (602) 749-8550 NORTH OF THE GRAND CANAL 
Phoenix. Arizona 85029 FAX (602) 749-8551 

B.U. ELEVATION 1067.09 

B.U. DESCRIPTION PK NAIL AND PANAL 

DEPTH FROM YWUY 
YEIYREYWT - - mTn FROM SIRVEY 

SET AT P UTILITY 

TESTHOLE COORDINATES NORTH 918388.90 EAST 596998.95 

TESTHOLE STATION OFFSET ti 91ST AVENUE 
STREET NAUE 

PAVPK; THICKNESS & TYPE 7in ASPHALT WL CONDITION SOFT. MOIST 

O.D./L(ATE~K/TYPE 23" VCP SANITARY SEWER 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 19 

DATE DUG 7/25/01 
CLIENT PROJECT NO. ------- 
TBE PROJECT NO. AZ-005-001-01 

TESTHOL 

TBE 

E DATA 

GROUP, 

REPORT 

INC. LOCATION 91ST AVE. AT 

TBE TRUCK NO. 211 2236 W. Shongri-lo Rood (6021 749-8550 
Phoenix. kizono 85029 FAX (602) 749-8551 

THE GRAND CANAL 

.... -...-.-.- 

---- 

B.U. DESQZIPTON 

DEPlU CROU Yrmr 
YASUIEYWT - - D B r n ~ s m V E Y  

STEEL PIN SET AT € UThITY 

TESTHOLE COORDINATES NORTH 918216.29 EAST 596948.55 

TESTHOLE STATION OFF SET e ~ I S T  AVENUE 
STREET NAME 

PAWC THCKNESS & TYPE N/ A S W  CONDITION SOFT* MOIST 
O.D./UATEWU/TYPE *I- 72" CONCRETE IRRIGATION LINE 

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

PREPARED BY: BAT CHECKED BY: TS6 



TEST HOLE NO. 20 

DATE DUG 7/30/01 
CLIENT PROJECT NO. 

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

TBE TRUCK NO. 212 

'ESTHOLE DATA REPOR 
SUE T. POST/ P. AERUZZESE 

a ~ y / c o w y  GLENDALE/ MARICOPA 

TBE GROUP, INC. 
2236 W. Shanqi-lo Road (602) 749-8550 
Phomix. k i z o n o  85029 FAX (602) 749-8551 

GENERAL LOCATION glST AVE- AT 

THE GRAND CANAL 

I LOCATION PLAN - NOT TO SCALE 

B.M. ELEVATION 1067-09 

B.U. DESCRIPTION PK NAIL AND PANAL 

N: 918747 06. F: 596975.34 

STEEL PIN SET AT P UTILITY 

RIBBON COLOR BLUE 

TESTHOLE COORDNATES NORTH 918227.78 EAST 597019.77 

OFFSET e 91ST AVENUE TESTHOLE ST ATION 
STREET NAUE 

F- EAST 
1067.81 

PAVHC THICKNESS & TYPE N/A ,, COM)~ON HARD. MOIST 

O.D./UATEW~/TY~E 72'' CONCRETE IRRIGATION l INE 

REUARKS: 

I OJIFrCE ELEVATmN 

- WTn FRQl SUwY 

j . 1066.81 

, 
TOP ff UTLITY 

=VATU4 

PREPARED BY: BAT CHECKED BY: TSB 

e O T T W  W T T O Y  OF U T U T Y  
UWlLYIYaYwr O T V A m W  

WDIW0.D. 

72in 

0 

A 1 

DEPlH fRQl Y Y U Y  
a*SUIEYENT - 

1.00 f t  L 
TOP 

UUW l l E A Y a W T  



TEST HOLE NO. 2 1 

DATE DUG . 7/27/01 
CLIENT PROJECT NO. ------- 
TBE PROJECT NO. AZ-005-001-01 

TBE TRUCK NO. 212 

ESTHOLE DATA REPOR 
WE CREW T. POST/ P. ABRUZZESE 

aTy/CouNTy GLENDALE/ MARlCOPA 

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

GENERAL LOCATION 91ST AVE. AT 
THE GRAND CANAL 

LOCATION PLAN - NOT TO SCALE / 
i 
! 

B.M. ELEVATION 1067-09 

B.M. DESCRIPTION PK NAIL AND PANAL 

N: 918742.06. F: 596975.34 

STEEL PIN SET AT € UTLlTY 

RIBBON COloR RED 

FKHG EAST 

TOP 
VwALmAsuzMw 

2.24 f t  . 1065.51 
TOP OF U N I T Y  

I U V A T K H  
s - 

TESTHOLE COORDINATES NORTH 918221.21 EAST 596948.61 

TESTHOLE STATION OFFSET 5 91ST AVENUE 
STREET NAME 

PAVWG THICKNESS & TYPE N/A SOIL CONDITION SOFT* MOIST 

O.D./UATEWK/TYPE (2) 2.5" PLASTIC CONDUITS LAJD 10" WlDF - ELECTRIC 

PREPARED BY: BAT CHECKED BY: TSB 



TES 
TEST HOLE NO. 2 2  

DATE DUG 7/30/01 
CLIENT PROJECT NO. ------- 
TEE PROJECT NO. AZ-005-001-01 

THOL 

TBE 

E DATA 

GROUP, 

REPORT 

INC. 

SUE CREW T. POST/ P. ABRUZZESE 

a T y / C O m y  GLENDALE/ MARICOPA 

GENERAL LOCATION 91ST AVE- AT 

TEE TRUCK NO. 212 2236 W. Shongri-lo Rood (602) 749-8550 THE GRAND CANAL 
Phoenix. Arizono 85029 FAX (602) 749-8551 

-... -...- ...- 

--I 

B.M. ELEVATION 1067.09 
B.U. DESCRIPTION PK NAIL AND PANAL 

DEPlW FROU Y Y U I L  
YEUURfcEnT - - OEPIH FROU SURVEY 

TESTHOLE COORDINATES NORTH 918232.26 EAST 597021.61 

TESTHOLE STATION OFFSET ti 91ST AVENUE 
STREET NAME 

PAVING THICKNESS 81 TYPE N/A SOIL CONDITION HARD- SAND ROCK 

O.D./UATERIAL/TYPE (7) 7.5" PLASTIC CONDUITS LbJD 8" WID U E L E C T R I C  - 

PREPARED BY: BAT CHECKED BY: TSB 



TEST HOLE NO. 23 
TESTHOLE DATA REPORT 

SUE CREW T -  POST/ P. ABRUZZESE 

DATE DUG 7/30/01 c-~y/cou~~y GL ENDALE/ MARICOPA 

CLIENT PROJECT NO. ------- 
TEE PROJECT NO. AZ-005-001-01 TBE GROUP, INC. GENERAL LOCATION 91ST AVE. JUST 

TEE TRUCK NO. 212 2256 W. Shongri-lo Rood (602) 749-8550 
Phoenix. Arizona 85029 FAX (602) 749-8551 

NORTH OF THE GRAND CANAL 

TESTHOLE COORDINATES NORTH 918535.71 EAST 596995.20 

TESTHOLE STATION OFFSET C 91ST AVENUE 
STREET NAME 

6.u. ELEVATION 1067.09 

B.U. DESCRIPTION PK NAIL AND PANAL 

N: 918747 06. F: 596975.34 

P.K.N/UL SET AT UTLlTY 

RIBBON COLOR GREEN 

PAVING THICKNESS & TYPE 8in ASPHALT SOIL CONDITION SOFT. MOIST 

O.D./UATERIAL/TYPE 23" VCP SANITARY SEWER 

- ~ 

PREPARED BY: BAT 

FKHG NORTH 
1066.51 

-- 

CHECKED BY: TSB 

DCPlU FRQl YYUAL 
U E 6 l R E W T  - 
10.54 f t  

8 0 1 ~ ~  Borrcu  ff UTUTY 
YYUlL Y*SUREIIEWl ELEVAIDN 

WQ1WO.D. - 
23in 

0 ,  

4 A L A SUlFKX 
ELEVATION 

-0EPlHFRQlSUMI 

. 1055.97 
TOP ff UTUTY 

a E V A I K I I  
TOP 

U*IW YEAS(BYEN1 



2777 Eiisl Canielback Rtutl 

Suite 200 

Phocnix, Arizona 0501 6-4302 

Tel: 1 1 ~ 0 ~ 1  3'17-2777 

Fax: (6021 337-2020 

July 16,2001 

Flood Control District of Maricopa County 
280 1 West Durango Street 
Phoenix, Arizona 85009-6399 

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

. . - 
RE: Contract FCD 98-46 

Bethany Home Outfall Channel, Phase I1 
Final Design Cost Proposal 

SUBJECT: Utility Potholing 

Dear Scott: 

Enclosed for your review is the DMJM+HARRIS request for additional funding for optional utility potholing 
associated with the Design of Reach A of the Bethany Home Ouffall Channel - Phase 11. DMJM +HARRIS will 
identify the pothole locations, review with the FCDMC utility coordinator and locate all potholes in plan and profile 
on the collstruction drawings. 

In support of this effort, DMJM+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 ofthe contract. If you have any questions 
concerning this proposal, please do not hesitate to call me at (602) 337-2540. 

' 

Sincerely, 

Jeffrey R Minch, P.E. 
Project Manager 

Attachments 

Cc: MSS, SMO, MET 

A N  AECOM C O M P A N Y  



CONSULTANT/SUBCONSULTANT COST PROPOSAL SUMMARY 

C(lNSULTr\NT/SUBCONSUJ.TTANT: DAIJAI ,\rizona, Inc. 

I'R( 1 IECT Xi\.\ lE: 13crlian!- I lomc ( 1urfi11I (:hanncI. I'hasc 11 - ( )I'TTON:\I. ITr<.\IS 

CONTRACT NO.: FCD 9846 

OPTIONAL NO.: 16 - Utility Potholes 

DATE: July 15,2001 

DIRECT LABOR 
FY '00 

Classifications Manhours Hourlv Rates Labor Costs 

Prdect Principal 0 S . 62.31 S - ..... ....-............... .......... -......... .................................................. . ...................................... ................................... ...... "......... .... 
Project Manager 2 S 40.91 S 81.82 ......... "....... .................................. ..- .... _.._..- ........ ......-.- ..... ..... ........- ............................. ...................... .................. ..... ......... ................. 

0 -  S 44.52 Discipline hhnager S ............. .......... ....... ....... ...-......... ........ ....... ...... ...... -....... ..................................... ..... ......." ........ .... "" ...... ... ....... ...... ............ .. ........ " .............................. 
Sr. Project Engineer 0 S 37.92 S ,.. .............................. ^ ....... ...................... ........ ................................................. ...... ..........- ....... -...........-.. .............................. ..... ....... ...... "......... 
Project En@eer 8 S 32.49 S 259.92 ......... .. ............. ............ .... ..... ....... ....... ........ ..-. ............................ ........... ... .... .. .... ...... ............ -................. .... ......... .......... ... ....................................... ........ ..... 
Landscape Architect 0 S 37.26 $ - ..._ .............. ..._......_..... " .......... ..... ............... ... ................-. ............... .... ........... .......... .. ......................... ........................... ......... .... ".".. ...... "........... .... ...... ..... 
Engineer/Desiper 0 S 22.71 S ........ ...................... ". .... .. ........ .. ............ -.... ...... .. .... ......"........... .......... .... .................................... .. ......... .. .... .......................... ..... .. ................ "..........-....... ..... 

Total Hours: 10 ' T o t d I ~ b o r :  S 341 -74 
. . .  

OVERHEAD @ 142.9% of Labor: S 488.35 

Subtotal: ' 9 :' ' 830.09 

DIRECT AND OUTSIDE EXPENSES 

Subtotal: S lOO.00 

Cost Proposal Summary Page 1 of 3 DMJM 



Loqan Simpson Desiqn. lnc. S ........ < ............... .. .-..................a ....... ..,,..-" ......... " ..... "..." .................. ...." ........ 
,-\TI .. Tnc. S ............................................................................................................................. 
AZTEC Enqinrcrinq, .... Inc. S ............................. 1 "...."......I ............. ".. " ........... " .................... " ...................... 
Premier Engneering Co S .......-......,,.,., . ., ........... .....,... !I!!." ., .................. " . .................. L ......... ...~ .......... 

A u? En+neering S ... ..... Y...! .,...... ,. " ...... " ...... ,. ........................ " ...........-...... " .............. 1." " 

TBE Inc S 12,260.00 ......-.... 2 ......... : ............................ .." -........ ..." ............... " ......... " ............. " ....... 

Subtotd: $ 12,260.00 

Cost Proposal Summary 

(Public Tnvolvcmcnr -hll3E/WBE) 
(Gcorcchnical - SIl3T:/\Y'13E) 
(Survey - hlBE/\VSE) 
(Structures - hIBE/\l!Y!BE) 
(Landscape Irription) 
(Utilit); Locating) 

Subtotal Labor: S 830.07 

Subtotal Expenses: S 100.00 

Subtotal ~ub;onsultants: S 12,260.00 - 
Total Consultant Cost: $ 13,190.09 

Net Fee (Subtotal Labors 12%): S 79.61 

TOTAL PROPOSED FEE: S 13.289.70 

Page 2 of 2 DMJM 

7116101 12.41 PM 



FLOOD CONTROL DISTRICT of Marlcopa County 
Bethany Home Outfall Channel 
Task Llstfng -Optional Ibms 



ENGINEERS 
PLANNERS 

SURVMORS and MAPPERS 
I -- SUBSURFACE UnUTY ENGINEERS - -- -- - -- - 

July 16,2001 

Mr. Jeff Minch, P.E. 
DMJM Arizona, Inc 
2777 E. Camelback Rd., Suite 200 
Phoenix, AZ 850 16-4302 

Re: , Proposal for Surveying and Utility Locating Services 
Bethany Home Outfall Channel, Phase 11. 

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 will 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 

1. Potholes -23 @ $460.00 each $10,580.00 
2. Field Survey-2 person crew 

3 hours @ $1 1 O.OO/hr $330.00 
3. Traffic ControVOff-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. 



Proposal to DMJM for Surveying and Locating Services, BHOC , Phase I1 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, 

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

SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - NPE:  
SIZE: 2-7s . 

NORTHING HORIZONTAL DATUM 

EASING M. c H. d. 

RIM ELEVATION VERTICAL DATUM ' L J  70 ' 

LAT. N: 

LONG. W: 

TYPE: 

fY SEE: 
I I INV: -//. JLl 

I 

W E :  I 
i -- 

SIZE: r--- SIZE: 

INV: h I 
I u--- 

j 
I;, 

, 
I 

.A 

' -r----. 
I I TYPE: 
I 1 SIZE: 

x7 
LOCATION: f l h  9 L----c w 

7-we . /7 
/ ./4 d u' '&-A, /- &J/. 

. .? 

DESCRIBED BY: /Ad&- 0~ RECOVERED: / d  - /- 7 9 
./. 



SEWER CATALOGING - 

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - TYPE: 

NORTHING 

EArnNG 

HORIZONTAL DATUM 

, e E .  Xc. d. 

VERTICAL DATUM 70 '5' 

SEWER MANHOLE DATA SHEET 

RIM ELEVAION 

LAT. N: 

LONG. W: 

- 

# -. 

SIZE: ' 

.: 

DESCRIBED BY: &9-,% ,,' . M - G d ; 4 ~ ~  RECOVERED: - d -  PP 
/ 

, 

W E :  
s, I 

/' 

WE: i 

* -" " 
'\ .yypE: P V L  

i 

SIZE: 7 -  '-7 SIZE: 
" 

- - - 

IW i % : I IW: -//. 4s 
U--L --I 

l i 
'. 

.A 

''I- , m e  I I snE: 
( X Y  IW -/L 73 

LOCATION: e 9 / 5 f /  ~4 ~9 QA . P>S t ~ d r 4 ~  Pourrd 
,!&,,* ,97f 9 / = y ~ ' c .  



SEWER CATALOGING. 

SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: f? 3z 
CI' d f  &&do& 

MANHOLE DESCRIPTION - TYPE: 5~ "'C ,- 
, / 

SIZE: 2.7s 
' 

CONDITION: &bod . 1 , ~  dyF 

NORTHING HORIZONTAL DATUM 

W I N G  H.C.  &..u. 

RIM ELEVATION VERTICAL DATUM 'O 7* ' *' 

LAT. N: TYPE: 

LONG. W: SIZE: I 
I I IM: - / 2 . 4 - d  

TYPE: 

SIZE: 

IMI: 

W E :  

SIZE: 

INV: 

./ 
--r-e-- 

I 
1 MPE: 

I SIZE: 
x Y  INV: -12. eB .. 

LOCATION: 7- 9' 
s /- a- - / c = u  .4 

+d  d Z 0 -  3-r .dzJ 

DESCRIBED BY: A'-HA/ki/ DATLRWVERED: / b - d 4 5 . 9  



SEWER CATALOGING* 

SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - TYPE: 

NORTHING HORIZONTAL DATUM 

EASTING &/ .s &'. L7 

/ D ~ O . D ~ C Z  
RIM ELEVATION /' ' d .  ' VERTICAL DATUM 

LAT. N: 

LONG. W: 

W E :  f V C  

f SIZE: 2.4 " ?  

I 1 I N  -/3-'7 

SIZE: 
h I INV: 
U - - A  

t.-- n SIZE: 

LOCAnON: f l d r 0 . - z 5 5  / - Z = J & ~ ~ /  / q # 5  '2 9 : 4 1 ~ &  
~ d ~ d  d d  u Y&7- 

d 3 

DESCRIBED BY: st .4,- y DA JE RECOVERED: 8 - 26-99 



- 
SEWER CATALOGING ' 

SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - NPE: 

NORTHING 

EASTING 

RIM EWAflON /d d.$. 0 

LAT. N: 

LONG. W: 

W E :  / 
SIZE: 7 - 7  

\ I 

h INV: u--1 

.- CONDITION: :-3ed . .*.- :)-<C 

HORIZONTAL DATUM 

VERTICAL DATUM / d 7 6 . ~ s ' s z  

I I 

I INV: I 

WE: 
SIZE: 

INV: 

I x r  I,: 15, d 5 -  

DESCRIBED BY: & ! ! !  /' -;?/Y / . / 2 + d  / / DATE RECOVERED: /- d -  9 9 



SEWER CATALOGING. 
~ E / / F Y  DESC d TYPg, $ s / t r  

SEWER MANHOLE DATA SHEET c'r/d HLdds 

/ MANHOLE NUMBER: 
Cl'fy a f  4/uOb/c 

MANHOLE DESCRIPTION - TYPE: S#A//TA,F~ Z E W S ~  

SIZE: 2. 75 ' . 
CONDITION: G O D L  , d2' 

NORTHING HORIZONTAL DATUM 

EASTING b . d  H f .  

RIM ELEVATION ER~CAL DATUM /d76.Q4gz 

LAT. N: 

LONG. W: 

MPE: 
I;Y) SIZE: 2+"? 

TYPE: I' 

SIZE: 7 - 7  
t I 

- '--r*4#' I TYPE: P f C -  
I 
I I SIZE: z+" ? 

W E :  

SIZE: 

INV: 

DESCRIBED BY: Jw,fik< - DATE RECOVERED: 88- zd-97 
/ 





SEWER CATALOGING 
VEILfj - ~ E C C  ,-PC, 2 S,ZG -z 

SEWER MANHOLE DATA SHED * .7.; e p 1 3 S  
V I 

4 / p T y z J z 7 >  MANHOLE NUMBER: 

MANHOLE DESCRIPTION - TYPE: ~ . - * f $ ,  / - 5 - , .  UL-f 

SIZE: 2. 4 p  ' - 
CONDITION: f r o + .  R ;  9- 

NORTHING 9 /Rb dk. 6 HORIZONTAL DATUM 

W N G  d b 2 / 8 / .  sb An* 93 (+. 0 5, //add) 

RIM ELEVATION /Og3.96 VERTICAL DATUM /a 88.7~0 4 
' 2 - 7 2 ,  

UT. N: 

LONG. W: 

W E :  
C Y ' )  W E  
I 
1 I INV: 

I 

/1.39 h I INV: i u--4 '. 

I i npe .,Z'E7&L 

I I SIZE: 2 4 "  7 
I 

MPE: 

SIZE: 

INV: 

A' DESCR/BED BY: - ., tL---%. ..(L- DATE RECOVERED: - 6 -99 
/- 

Consulting Engineers, W 
4 O E . V M O M A A m  SU'TE200 A Z ) ) O O ~ - . ~ Y W ~ W  



SEWER CATALOGING - 

SEWER MANHOLE DATA SHEET 07-1 t?~ad! rr 

5 MANHOLE NUMBER: (2Q4 > 
MANHOLE DESCRIPTION - NPE: 

SIZE: 2. 4 J&- SM-A 

CONDITION: 

W I N G  d & z / d b #  y3 

RIM ELEVATION / O  233.57 

HORIZONTAL DATUM 

B# 93/4.5 E, YO. d &) 
VERTICAL DATUM /6  88. 

IAT. N: 

LONG. W: 

TYPE: 
c Y )  SIZE: I 

I I IM: 

NP E: i 
; 

SIZE: /--- 
L 

\ '., #/ 

./. . 

' -- r 
i 

1 MPE: 

I SIZE: 

W E :  

SIZE: 

INV: 

- - - - 
- 
i - - - 
- - 
- - 
- - - - 

, L O ~ ~ O N :  / 7 r7 ~'dAL.rnf 7 ~ ~ - J ~ ~ ~ - *  /+ 
/ ' 3  7 4 7%&r*rd &--L d F P d 7 L +  7 I4 

4 2  .*.'A /.SCA2-. ~7 afl?--,. AY-~* /C;J &-P- LA 
$-.? u~~/ . - -ss .# l  :Mi 

d 

n - -  4 DESCRIBED BY: . *,*be/ - #  , 7 f / .  . 
/ 

D ~ T E  RECOVERED: B- 2 d - 99 
./ 



SEWER CATALOGINGs , T 
SEWER MANHOLE DATA SHEEi 

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - TYPE: 

NORTHING 918 /32 84 
EASTING dDZ/d/ -  97 

RIM ELEVATION /483 - sg 

HORIZONTAL DATUM 

pm 92- / 4 , 6  €/ ~ 0 . d ~ )  

VERTICAL DATUM /& 88.75D 

//,+ y 
IAT. N: IYPE: *- 
LONG. W: I -,g 3s 

I IM: 

MPE: -- 
8 "7 SIZE: /Q " ' 

SIZE: 
X ,w -/0.-30 
u-.-1 6-2 

(07 3 12-@ \ 'a '/ 1 0  7 2  . 55 
\ / 

.A ' 

TYPE: C A R  I' 
I .. 

1 SIZE: 35 - 

Consulting Engjneus, 1s 



NORTHING 

EASTlNG 

RIM W A n O N  

LAT. N: 

LONG. W: 

CONDITION: xd 

HORIZOMAL DATUM 

B. ~ ~ 9 3  & UE, /d.~/v> 

VERTICAL DATUM /098.75 

1 
TYPE: i 

7.- 
SIZE: ! 

b--.\ SIZE: 

I 
I I SIZE 



, SEWER CATALOGING*, 

I SEWER MANHOLE DATA SHEET 
I MANHOLE NUMBER: , MANHOLE DESCRIPION - TYPE: 

NORTHING 

EASING * 

RIM W A T J O N  

LAT. N: 

LONG. W: 

TYPE: 

SIZE: 
IW 

SIZE: 2 . 7 3  . 

HORIZONTAL DATUM 

&&,'?%!!! [4 DE, / ~ * d A / _ j  

VEKnCAL DATUM AJBd.s 

I 1 IM. -/2.s.z 
I 

Po? SIZE: 

i INV: 
I 

Consulting Engirtam, ffnc 

40 fi VRONA m ;200 AT M ~ Q I  - mz284.7mS 

- - - - 
-. 

*. - 
.: LOCATION: /cl/ ' 42 r >4' /Z ,&a/-. 4-a4 ,t. e -. kc7Lr~*4 . - $ > &  E / / n z  ~,ra TJLJ 



SEWER CATALOGING*, 
+ i SEWER MANHOLE DATA SHEET ~ 7 1 ~  

MANHOLE NUMBER: 

MANHOLE DESCRIPTION - TYPE: 
SIZE: 2- 75 ' 

CONDITION: G c h o  *. /d  *s&- 

NORTHING HORIZONTAL DATUM 

EASTING 

RIM ELEVATION VERTlCAL DATUM 

LAT. N: 

LONG. W: 

N P E :  
ICY) SIZE I 

SIZE: 7-- 

INV: h I 
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7cupE 1 SIZE: 
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z .  -8 8s 

- - 
5' DESCRIBED BY: d h  - , / c P ~  ./t4-.,+57b~ & RECOVERED: /o - s- 9 s I / / 



I SEWER CATALOGING*, 
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SEWER MANHOLE' DATA SHER 

MANHOLE NUMBER: 

MANHOLE DESCRIPION - TYPE: J'%d / 7/,c f/ sA=-*J=< 

SIZE: " e 7 3  
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CONDITION: fiddd . tduscr 

NORTHING HORIZONTAL DATUM 

M N G  . ,g& 93 (+DF, 18. 4 
RIM ELEVATION m C A L  DATUM /" @B8 73 

IAT. N: 
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TYPE: 
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SIZE: 7 -  
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Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel 
SRlOl L to 83d Avenue - Design Data Report 

RIGHT-OF-WAY AND EASEMENTS 

DM JM+HARRIS September 2002 



ROW. out 

Cogo Generated Coordinates 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
# BHOC Properties # 
' t  DEVELOPED: 05-08-01 GJJ # 

Revised by DBL 7-29-01 # 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* QC by J R M  
### DELETE GEOMETRY CREATED 
DEL COOR (500-1199) # delete all coordinates 

35 point (s) deleted 
DEL COOR (1210-8150) 

78 point ( s )  deleted 
DEL F [600-7001 

Figure 600 deleted 
Figure 700 deleted 

2 alignment (s) deleted 
DEL F [1000-82991 # 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 
. * 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 

* S 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 N00-00-00E 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 N89-38-06E 2535.97 
603 918319.7960 596864.0980 0.0000 grd-pts 
603 604 N89-42-473 111.61 

604 918320.3549 596975.7066 0.0000 grd-pts 
604 605 SOO-04-04W 13.34 
605 918307.0149 596975.6908 0.0000 grd-pts 
605 606 s89-48-03E 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 

1 F 600 (600-607) 
600 ( 600 601 602 603 604 605 606 607 ) 

F D 16001 *NORTH R/W GRAND CANAL 
Figure ID Figure Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ROW. out 

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 N86-37-04E 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 N00-11-40W 3.83 
705 918216.3184 596975.6075 0.0000 grd-pts 
705 706 989-47-323 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 SOO-21-29W 7.29 

709 918187.2803 602274.0807 0.0000 grd-pts 
709 710 589-18-253 489.92 

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 

F D [700] *SOUTH R/W GRAND CANAL 
Figure ID Figure Description 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
700 SOUTH R/W GRAND CANAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
t############ 
Parcel # 102-01-001 

8 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-low 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 586-46-57W 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 359'56~13.00001~ 
Scale factor is 1.00000000 
Northing translation is 0.0037 
Easting translation is 4.2912 
T CO (1000-1005) 

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 ) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
#########I 
# Parcel # 102-01-002E 
# Item # A002.002 
L DI 501 2001 n00-00-00e 70.20 # PT 501 IS SE 1/4 COR SEC 9 



ROW. out 

0.0000 grd-pts 

0.0000 grd-pts 

0.0000 grd-pts 

0.0000 grd-pts 

0.0000 grd-pts 

2001 918320.5100 596975.6900 
2001 2002 ~ 8 9 - 3 2 - 5 8 ~  2649.95 

2002 918299.6719 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 359A54'40.1543" 
Scale factor is 0.99910561 
Northing translation is -0.1551 
Easting translation is 0.0166 
T CO (2000-2005) 

2001 918320.3549 596975.7066 0.0000 grd-pts 
2002 918303.6408 594328.1795 0.0000 grd-pts 
2003 918533.4348 594328.5358 0.0000 grd-pts 
2004 918550.1228 596971.9167 0.0000 grd-pts 
2005 918320.3287 596971.5604 0.0000 grd-pts 

S F 2000 (2001 2002 2003 2004 2001) 
2000 ( 2001 2002 2003 2004 2001 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
# Parcel # 102-04-0033 
# Item # A002.003 
L DI 501 3001 n00-09-00e 56.70 # PT 501 IS SW 1/4 COR SEC 10 

3001 918307.0098 596975.8384 0.0000 grd-pts 
3001 3002 n00-09-00e 300.00 

3002 918607.0088 596976.6238 0.0000 grd-pts 
3002 3003 s89-54-43e 62.00 

3003 918606.9135 597038.6238 0.0000 grd-pts 
3003 3004 s89-54-43e 228.00 

3004 918606.5631 597266.6235 0.0000 grd-pts 
3004 3005 ~00-09-OOW 300.00 

3005 918306.5641 597265.8381 0.0000 grd-pts 
3005 3006 n89-54-43w 221.27 

3006 918306.9042 597044.5684 0.0000 grd-pts 
L DI 605 3500 589-48-033 68.73 # Locate common point along proposed R/W from 
measured 

3500 918306.7760 597044.4204 0.0000 grd-pts 
# bearing for transformation calculation. 

C T (3001 3006) (605 3500) 
Rotation angle is 359A53'20.0000" 
Scale factor is 1.00000000 
Northing translation is 0.0051 
Easting translation is -0.1476 
T CO (3001-3006) 

3001 918307.0149 596975.6908 0.0000 grd-pts 
3002 918607.0118 596977.0580 0.0000 grd-pts 
3003 918606.7963 597039.0576 0.0000 grd-pts 
3004 918606.0037 597267.0562 0.0000 grd-pts 
3005 918306.0069 597265.6891 0.0000 grd-pts 
3006 918306.7760 597044.4204 0.0000 grd-pts 

S F 3000 (3003 3004 3005 3006 3003) 
3000 ( 3003 3004 3005 3006 3003 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
# Parcel # 102-04-003H 
# Item # A002.004 
S 4000 100000.000 100000.000 # RANDOM POINT 

4000 100000.0000 100000.0000 0.0000 grd-pts 
L DI 4000 4001 s89-50-14e 63.49 

4001 99999.8196 100063.4897 0.0000 grd-pts 
4001 4002 n00-04-16w 293.60 

4002 100293.4194 100063.1254 0.0000 grd-pts 
4002 4003 n89-48-03w 2368.40 

4003 100301.6522 97694.7397 0.0000 grd-pts 
4003 4004 s00-02-48e. 300.00 

4004 100001.6523 97694.9840 0.0000 grd-pts 
4004 4005 s89-48-03e 2354.43 

4005 99993.4681 100049.3998 0.0000 grd-pts 
4005 4006 n00-ll-27e 6.40 



ROW. out 

4006 . 99999.8680 100049.4211 0 -0000 grd-pts 
4006 4007 S89-50-14E 14.07 

4007 99999.8281 100063.4910 0.0000 grd-pts 
DI 606 4500 N89-48-03W 2354.43 # Locate common point along proposed R/W 
rom measured 

4500 918306.0068 597265.7191 0.0000 grd-pts 
# bearing 

for transformation calculation. 
C T (4005 4004) (606 4500) 
Rotation angle is 0~00~00.0000" 
Scale factor is 1.00000000 
Northing translation is 818304.3544 
Easting translation is 499570.7351 
T CO (4001-4007) 

4001 918304.1741 599634.2248 0.0000 grd-pts 
4002 918597.7738 599633.8604 0.0000 grd-pts 
4003 918606.0067 597265.4747 0.0000 grd-pts 
4004 918306.0068 597265.7191 0.0000 grd-pts 
4005 918297.8225 599620.1349 0.0000 grd-pts 
4006 918304.2225 599620.1562 0.0000 grd-pts 
4007 918304.1825 599634.2261 0.0000 grd-pts 

S F 4000 (4001 4002 4003 4004 4005 4006 4007) 
4000 ( 4001 4002 4003 4004 4005 4006 4007 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
# parcel # 102-11-010B 
# Item # A002.005 
L DI 502 5001 s89-47-22~ 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 n89-44-43e 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 n89-44-43e 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 ~89-44-43w 2304.29 

5008 918184.0700 599915.0398 0.0000 grd-pts 
5008 5009 s00-00-37e 296.57 

5009 917887.5000 599915.0930 0.0000 grd-pts 
5009 5010 ~89-47-22w 290.00 

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 ~89-44-43w 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 ~89-47-25w 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 
# bearing 

for transformation calculation. 
C T (5013 5014) (706 5500) 
Rotation angle is 359A34m57.0000w 
Scale factor is 1.00000000 
Northing translation is 19.4580 
Easting translation is -0.1603 
T CO (5001-5014) 

5001 918243.0066 598999.2697 
5002 918208.9768 598999.1468 
5003 917722.9406 599325.7906 
5004 917720.6394 600135.7974 
5005 917969.7289 600457.5331 
5006 917964.7287 602217.5360 
5007 918194.7232 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 



ROW. out 

5008 . 918201.2697 599914.8476 0.0000 grd-pts 
5009 917904.7072 599912.7398 0.0000 grd-pts 
5010 917905.7546 599622.7417 0.0000 grd-pts 
5011 918202.0971 599624.8480 0.0000 grd-pts 
5012 918202.1535 599604.9880 0.0000 grd-pts 
5013 918206.7833 599604.9402 0.0000 grd-pts 
5014 918208.9802 598999.1442 0.0000 grd-pts 

S F 5000 (5002 5003 5004 5005 5006 5007 5008 5009 5010 5011 5012 5013 
5014) 

5000 ( 5002 5003 5004 5005 5006 5007 5008 5009 5010 5011 5012 
5013 5014 
1 

# Parcel # 102-10-005T 
# Item # A002.007 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
L DI 502 7001 n89-08-30e 33.00 # PT 5000 IS NW 1/4 COR SEC 14 

7001 918231.6643 602307.2863 0.0000 grd-pts 
7001 7002 s00-00-00e 44.35 

7002 918187.3143 602307.2863 0.0000 grd-pts 
7002 7003 s00-00-00e 18.00 

7003 918169.3143 602307.2863 0.0000 grd-pts 
7003 7004 s89-42-00e 250.43 

7004 918168.0031 602557.7129 0.0000 grd-pts 
7004 7005 s00-00-00e 137.64 

7005 918030.3631 602557.7129 0.0000 grd-pts 
7005 7006 n89-04-37e 369.44 

7006 918036.3147 602927.1049 0.0000 grd-pts 
7006 7007 n47-39-48w 220.73 

7007 918184.9732 602763.9413 0.0000 grd-pts 
7007 7008 n89-42-00w 457.00 

7008 918187.3660 602306.9475 0.0000 grd-pts 
L DI 709 7500 S89-18-25E 33.00 # Locate common point along proposed R/W from 
measured 

7500 918186.8812 602307.0783 0.0000 grd-pts 
# bearing 

or transformation calculation. 
C T (7002 7007) (7500 710) 
Rotation angle is 359A36102.473911 
Scale factor is 1.00056726 
Northing translation is -0.4332 
Easting translation is -0.2080 
T CO (7001-7008) 

7001 918231.2552 602307.3876 0.0000 grd-pts 
7002 918186.8812 602307.0783 0.0000 grd-pts 
7003 918168.8714 602306.9528 0.0000 grd-pts 
7004 918165.8131 602557.5062 0.0000 grd-pts 
7005 918028.0984 602556.5464 0.0000 grd-pts 
7006 918031.4773 602926.1805 0.0000 grd-pts 
7007 918181.3543 602763.9649 0.0000 grd-pts 
7008 918186.9352 602306.7397 0.0000 grd-pts 

S F 7000 (7002 7003 7004 7005 7006 7007 7008) 
7000 ( 7002 7003 7004 7005 7006 7007 7008 1 

# Parcel # 102-10-0054 
# Item # A002.008 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
L DI 502 8001 n89-08-30e 33.00 # PT 502 IS NW 1/4 COR SEC 14 

8001 918231.6643 602307.2863 0.0000 grd-pts 
8001 8002 s00-00-00e 126.37 

8002 918105.2943 602307.2863 0.0000 grd-pts 
8002 8003 n87-42-00e 199.00 

8003 918113.2806 602506.1260 0.0000 grd-pts 
8003 8004 n00-00-00e 54.79 

8004 918168.0706 602506.1260 0.0000 grd-pts 
8004 8005 s89-42-00e 51.59 

8005 918167.8004 602557.7153 0.0000 grd-pts 
8005 8006 s00-00-00e 154.93 

8006 918012.8704 602557.7153 0.0000 grd-pts 
8006 8007 s87-42-OOW 251.00 

8007 918002.7974 602306.9175 0.0000 grd-pts 
8007 8008 n00-00-00e 102.50 

8008 918105.2974 602306.9175 0.0000 grd-pts 



ROW. out 

L DI 7004 8150 N89-18-25W 51.59 # Locate common point along proposed R/W from 
measured 

8150 918166.4372 602505.9199 0.0000 grd-pts 
# bearing 

or transformation calculation. 
C T (8005 8004) (7004 8150) 
Rotation angle is 359^36'25.0000" 
Scale factor is 1.00000000 
Northing translation is -1.9873 
Easting translation is -0 -2091 
T CO (8001-8008) 

8001 918231.3935 602307.5212 0.0000 grd-pts 
8002 918105.0265 602306.6543 0.0000 grd-pts 
8003 918111.6485 602505.5441 0.0000 grd-pts 
8004 918166.4372 602505.9199 0.0000 grd-pts 
8005 918165.8131 602557.5062 0.0000 grd-pts 
8006 918010.8868 602556.4433 0.0000 grd-pts 
8007 918002.5344 602305.5823 0.0000 grd-pts 
8008 918105.0320 602306.2855 0.0000 grd-pts 

S F 8000 (8002 8003 8004 8005 8006 8007 8008) 
8000 ( 8002 8003 8004 8005 8006 8007 8008 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
# Parcel # 102-10-005R 
# Item # A002.006 
L DI 502 6001 n89-08-30e 33.00 # PT 502 IS NW 1/4 COR SEC 14 

6001 918231.6643 602307.2863 0.0000 grd-pts 
6001 6002 s00-00-00e 62.56 

6002 918169.1043 602307.2863 0.0000 grd-pts 
6002 6003 s89-42-00e 17.00 

6003 918169.0153 602324.2861 0.0000 grd-pts 
6003 6004 s89-42-00e 181.84 

6004 918168.0632 602506.1236 0.0000 grd-pts 
6004 6005 s00-00-00e 54.79 

6005 918113.2732 602506.1236 0.0000 grd-pts 
6005 6006 ~87-42-OOW 182.00 

6006 918105.9692 602324.2702 0.0000 grd-pts 
L DI 8150 6500 N89-18-25W 181.84 

6500 918168.6367 602324.0932 0.0000 grd-pts 
C T (6003 6004) (6500 8150) 
Rotation angle is 359^36'25.000OW 
Scale factor is 1.00000000 
Northing translation is -0.3787 
Easting translation is -0.1928 
T CO (6001-6006) 

6001 918231.4008 602307.5237 0.0000 grd-pts 
6002 918168.8423 602307.0945 0.0000 grd-pts 
6003 918168.6367 602324.0932 0.0000 grd-pts 
6004 918166.4372 602505.9199 0.0000 grd-pts 
6005 918111.6485 602505.5441 0.0000 grd-pts 
6006 918105.5922 602323.6449 0.0000 grd-pts 

S F 6000 (6003 6004 6005 6006 6003) 
6000 ( 6003 6004 6005 6006 6003 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
######### 
# NEW R/W BETWEEN 83RD AVE. AND GRAND CANAL 
PA L 101 124 -33.0 8102 8103 

8102 918230.9422 602307.2892 1083.7600 grd-pts 
8103 915589.4544 602289.0560 1080.7400 grd-pts 

PO DI I 8100 8102 8103 5006 (A 5005 5006) 
8100 917964.4789 602305.4499 0.0000 grd-pts 

PO DI I 8101 711 712 8100 (A 709 710) 
8101 917956.0730 603000.3411 0.0000 grd-pts 

S F 8100 (8100 8101) 
8100 ( 8100 8101 ) 

# NEW EASEMENT 
PA L 8100 8101 30.0 8110 8111 

8110 917934.4811 602305.0870 0.0000 grd-pts 
8111 917926.0752 602999.9782 0.0000 grd-pts 

- PO DI I 8113 711 712 8111 (A 8110 8111) 
8113 917925.7383 603027.8344 0.0000 grd-pts 

PO DI I 8112 124 101 8111 (A 8111 8110) 33 
8112 917934.4792 602305.2428 0.0000 grd-pts 



ROW. out 

S F 8110 (8112 8113) 
8110 ( 8112 8113 ) - 

F D [81101 *301 Easement 
Figure ID Figure Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8110 30' Easement 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
#####+I##### 
# 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 (A1121 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 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
########### 
# 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 [41001 *ADJUSTED R/W 
Figure ID Figure Description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4100 ADJUSTED R/W 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
########### 
# 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 (A8404 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 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
########## 
'E A 10000 

Horizontal alignment 10000 activated 
Beginning station is 10+00.18 

S A 0 [6001 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 



ROW. out 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-0+00.00 No baseline point found 
0+26.59 No baseline point found 

PI 602 28+92.96 26+45.97 109.2314 0.0000 87A46116.17971' 
PI 603 54+32.91 51+81.94 105.8062 0.0000 89A44'14.192611 
PI 604 55+44.52 52+93.55 105.4464 0.0000 ~ 9 ~ 4 8 ' 5 5 . 1 9 2 6 "  
PI 605 55+44.48 53+06.89 118.7864 0.0000-179A49'47.8074" 
PI 606 79+57.11 79+51.35 -467.7847 0.0000-150A00'31.0827" 
POE 607 79+51.74 79+57.55 -470.8831 0.0000 119^58'58.9173" 

r7001 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0+00.00 No baseline point found 

PI 7 0 1  15+57.29 13+24.34 192.8447 0.0000 9 0 ~ 0 4 ' 2 0 . 8 6 0 2 ~ ~  
PI 702 28+18.73 25+73.92 212.4099 0.0000 ~ 7 ~ 3 3 1 2 7 . 1 7 9 7 "  
PI 703 28+91.75 26+48.15 225.7614 0.0000 1 0 0 ~ 2 1 ' 4 3 . 1 7 9 7 ~ '  
PI 704 55+44.24 52+94.91 213.3126 0.0000 89A33'10.192611 
PI 705 55+44.23 52+98.74 209.4827 0.0000 0 ~ 0 5 ' 3 1 . 8 0 7 4 ~ ~  
PI 706 84+53.44 79+28.09 -388.3583 0.0000 - 9 0 ~ 2 7 ' 2 8 . 1 8 2 4 "  
PI 707 84+53.51 79+32.72 -383.7289 0.0000 0 ~ 5 2 ' 2 4 . 1 8 2 4 "  
PI 708 112+03.31 106+01.90 -117.1009 0.0000 - 9 0 ~ 0 6 ' 4 4 . 9 3 9 5 "  
PI 709 112+03 - 3 0  106+09.19 -109.8109 0.0000 0 ~ 0 4 ' 5 8 . 0 6 0 5 "  
PI 710 116+93 - 2 1  110+99.11 -106.2385 0.0000 -89"34155.9395" 
PI 7 1 1  118+92.58 113+69.42 76.2914 0.0000 132*28'28.0605" 

124+07.97 No baseline point found 
[10001 

Baseline Centerline Baseline Centerline 
Station Station Offset Elevation SkewAngle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

POB 1001  28+92.96 O+OO.OO 109.2314 0.0000 -92A13'43.8203" 
PI 1002 15+67.95 13+17.53 88.0156 0.0000 - ~ 9 ~ 4 5 ' 4 6 . 1 3 9 8 "  
PI 1003 15+82.10 15+48.15 -142.1698 0.0000-176A28'56.1398'1 
PI 1004 28+97.19 28+65.68 -121.3497 0.0000 -92^13'43.8203" 
POE 1001  28+92.96 30+96.30 109.2314 0 . 0 0 0 0 - 1 7 ~ ~ 5 6 ' 5 3 . 8 2 0 3 "  

[20001 
Baseline Centerline Baseline Centerline 

TYPe Station Station Offset Elevation Skew Angle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 2001 55+44 - 5 2  O+OO.OO 105.4464 0.0000 -90A15'33.9617" 
PI 2002 28+92.96 26+47.58 109.2314 0.0000 -8gA22'22.9746" 
PI 2003 28+97.28 28+77.37 -120.5222 0 .0000-178A55 '2~ .9746"  
PI 2004 55+41.14 55+20.81 -124.3278 0.0000 - 9 0 ~ 1 5 ' 3 3 . 9 6 1 7 "  
POE 2001 55+44.52 57+50.61 105.4464 0.0000 179A09126.2946' 

[30001 
Baseline Centerline Baseline Centerline 

TYPe Station Station Offset Elevation SkewAngle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 3003 56+08.38 O+OO.OO -180.8814 0.0000 - ~ 9 ~ 4 1 ' 5 4 . 8 0 7 4 "  
PI 3004 58+36.38 2+28.00 -179.6819 0.0000 -89A41'54.8074" 
PI 3005 58+34.48 5+28.00 120.3121 0.0000-179A38'11.8074" 
PI 3006 56+13.21 7+49.27 119.1480 0.0000 -89A41'54.8074'1 
POE 3003 56+08.38 10+49.34 -180.8814 0.0000 179A04'41.6519'1 

[40001 
Base1 ine Centerline Baseline Centerline 

'='YPe Station Station Offset Elevation Skew Angle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 4001 79+58.60 O+OO.OO -483.1683 0.0000 119^43'15.9173" 
PI 4002 77+03.63 2+93.60 -628.7288 0.0000 119A43115.9173" 
PI 4003 58+34.80 26+62.00 -179.6876 0.0000 9 0 ~ 1 8 ' 0 5 . 1 9 2 6 "  
PI 4004 58+34.51 29+62.00 120.3123 0 .0000-179A56 '39 .8~74"  
PI 4005 79+57.11 53+16.43 -467.7847 0.0000-150A00'31.0827" 
PI 4006 79+51.57 53+22.83 -470.9831 0.0000 119A58'58.917311 
POE 4007 79+58.60 53+36.90 -483.1736 0.0000-150A02'42.08271' 

[50001 
Baseline Centerline Baseline Center1 ine 

TYPe Station Station Offset Elevation Skew Angle 
, . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
POB 5002 77+25.68 O + O O . O O  115.2728 0.0000 ~ 5 ~ 5 3 1 1 9 . 9 1 7 3 ~ ~  
PI 5003 82+39.88 5+85.60 145.4187 0.0000 1 1 8 ^ 5 7 ' 0 8 . 6 3 5 4 ~ ~  
PI 5004 89+34.35 13+95.61 142.8333 0.0000 114A49'55.948611 
PI 5005 93+48.81 18+02.50 102.1662 0.0000 69A42'36.0220w 
PI 5006 111+47.83 35+62.51 113.0098 0.0000 89A53115.060518 



ROW. out 

PI 5007 . 111+48.31 37+92.51 -116.9897 0.0000-179~52'42.9395" 
PI 5008 89+16.40 - 60+96.80 -386.1468 0.0000 112^11'41.1221" 
PI 5009 87+65.57 63+93.37 -89.8649 0.0000 OA16'5O.7883" 
PI 5010 84+74.73 66+83.37 -87.5567 0.0000 ~ 9 ~ 3 2 ' 2 8 . 8 1 7 6 "  
PI 5011 84+73.40 69+79.72 -383.9037 0.0000 179A44'29.8176" 
PI 5012 84+53.54 69+99.58 -383.7294 0.0000 ~ 9 ~ 2 9 ' 4 9 . 8 1 7 6 "  
PI 5013 84+53.44 70+04.21 -388.3583 0.0000 178~44 '34.8176"  
POE 5014 77+25.67 76+10.01 115.2733 0.0000-15OAOO'00.O827" 

[80001 
Base1 ine Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 8002 112+36.27 O+OO.OO -27.7145 0.0000 -92A10155.9395" 
PI 8003 114+35.12 1+99.00 -35.2920 0.0000 -92A10'55.9395" 
PI 8004 114+35.24 2+53.79 -90.0818 0.0000-179A52'55.9395" 
PI 8005 114+86.83 3+05.38 -89.7057 0.0000 -89^34'55.9395" 
PI 8006 114+86.51 4+60.31 65.2240 0.0000-179^52'55.9395" 
PI 8007 112+35.69 7+11.31 74.7815 0.0000 -92"10'55.9395" 
POE 8008 112+35.90 8+13.81 -27.7183 0.0000-179A52'55.9395" 

[70001 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation SkewAngle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 7002 112+36.30 O+OO.OO -109.5703 0.0000 0 ~ 0 7 ' 2 6 . 5 8 6 5 "  
PI 7003 112+36.26 0+18.01 -91.5602 0.0000 0 ~ 0 7 ' 2 6 . 5 8 6 5 "  
PI 7004 114+86.83 2+68.58 -89.7057 0.0000 -89A34'33.4135" 
PI 7005 114+86.53 4+06.30 48.0121 0 .0000-179~52 '33 -4135" 
PI 7006 118+56.14 7+75.95 42.8574 0.0000 89A12803.5865"  
PI 7007 116+93.21 9+96.81 -106.2385 0.0000 132~27 '38.5865"  
POE 7008 112+35.96 14+54.06 -109.6227 0.0000 9 0 ~ 2 5 ' 2 6 . 5 8 6 5 "  

[60001 
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 6003 112+53.40 O+OO.OO -91.4078 0.0000 -89"34'55.9395" 
PI 6004 114+35.24 1+81.84 -90.0818 0.0000 -89^34'55.939511 
PI 6005 114+35.12 2+36.63 -35.2920 0.0000 0 ~ 0 7 ' 0 4 . 0 6 0 5 "  
PI 6006 112+53.26 4+18.63 -28.3619 0.0000 87^49'04.0605" 
POE 6003 112+53.40 4+81.68 -91.4078 0.0000-179A52'04.0102" 

[81001 
Baseline Centerline Baseline Centerline 

TYPe Station Station Offset Elevation Skew Angle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 8100 112+35.74 O+OO.OO 112.8372 0.0000 9 0 ~ 2 5 ~ 0 4 . 0 6 0 5 "  
POE 8101 119+30.66 6+94.94 117.9046 0.0000 9 0 ~ 2 5 ' 0 4 . 0 6 0 5 "  

[ E l l o ]  
Baseline Centerline Baseline Centerline 

Type Station Station Offset Elevation Skew Angle 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
POB 8112 112+35.68 O+OO.OO 142.8375 0.0000 9 0 ~ 2 5 ' 0 4 . 0 6 0 5 "  
POE 8113 119+58.30 7+22.64 148.1069 0.0000 90A25104.0605r1 
#END 
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BETHANY HOME 







Bethany HomelGrand Canal Flood Control Project 
Bethany Home Oulfall Channel 
SR101 L to 83rd Avenue Design Data Report 

STRUCTURAL CALCULATIONS 

(UNDER SEPARATE COVER -VOLUME 2,3 & 4) 

DMJM+HARRIS September 2002 



Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel 
SRIOI L to 83rd  venue - Desiqn Data Report 

QUANTITY AND COST CALCULATIONS 

DMJM+HARRIS September 2002 



BHOC PHASE II 
DMJM Project No. 6888.0010 By: DBL 

Trapezoidal Channel Lining Excavation: (Scour Protection) 

drain. 

Area Weighted Calc for conc Chan. Lining: 

Drawing 
# 

(2-2.01 
C-2.05 
(2-2.1 1 

Section Depth (Ct) in ft.: 0.50 

Area 
2823 
1340 
649 
725 
678 
1110 
981 
Z Area = 371 868 

Z A x C =  8306 
Avg . $/SY = 45 

Cost 
$ 25.00 
$ 25.00 
$ 25.00 
$ 72.00 
$ 72.00 
$ 72.00 
$ 72.00 

Total 
Area (sf) 

56.6 
86.2 
73.8 
84.6 

Station 
From 
15+16 
16+03 
54+51 
111+35 

AxC 
70575 
33500 
16225 
52200 
48816 
79920 
70632 

Volume 
(cy) 
183 
44 1 
499 
458 

Subtotal = 

Avg. Lined 
Depth d (ft) 

11 
11 

10.0 
16.5 

1.581 

Station 
To 

16+03 
17+41 
56+33 
1 12+81 

Area 
A2 (sf) 
29.0 
35.8 
32.5 
20.0 

Area 
AS (sf) 
27.6 
50.5 
41.3 
64.6 

Length 
L (ft) 
87 
138 

182.35 
146.07 

Avg. Bottom 
Width B (ft) 

58 
71.5 
65.0 
40.0 

Side 
Slope 

2 
4.2 
3.7 
3.6 





Earthwork 



check 476900 34726 438634 424,507 15708 1,581 428666 

n:\6888Wocs\mstest\90% Estimate\lOO% Dm Estimate.xls Earthwork 



June 27, 19102 * * * EARTHWORK * * Page 1 of 3 
01:25 PM Report Template: BASIC-END-AREA-80 

BASELINE - - - - - - - - - - - - - STATION - - - - - - - - - - - - 
'TATION - - - - - - - - - - - - - - - - - - - FILL - - - - - - MASS 
4UMBER FACT AREA VOLUME ADJUSTED FACT AREA VOLUME ADJUSTED ORD. 

(sq ft) (CU yd) (cu yd) (sq ft) (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 2 1 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 4967 4967 1.00 1.39 5 5 31343 
23+00 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 .OO 0.04 1 1 58046 
28+00 1.00 1321.84 4846 4846 1.00 0.35 1 1 62892 
29+00 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 
32+00 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 
37+00 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 
40+00 1.00 1283.98 4694 4694 1.00 0.06 1 1 120115 
41+00 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 
44+00 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 0 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 5089 1.00 0.00 0 0 202727 
56+33 1.00 622.74 1271 1271 1.00 258.08 15 9 159 203838 
................................................................................ ................................................................................ 

Page Total: 202966 202966 240 240 



June 27, 19102 * * * EARTHWORK * * Page 2 of 3 
01:25 PM Report Template: BASIC-END-AREA-80 

BASELINE - - - - - - - - - - - - - STATION - - - - - - - - - - - -  
TATION - - -  - -  - C U T - - - - - - -  - - - - -  - F I L L - - - - - -  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) 
- - - - - __ - -  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  

Page Total: 112825 112825 24638 24638 



June 27, 19102 * * EARTHWORK * * * Page 3 of 3 
01:25 PM Report Template: BASIC-END-AREA-80 

,BASELINE - - - - - - - - - - - - - STATION - - - - - - - - - - - - 
'TATION - - - - - - CUT - - - - - - - - - - - - - FILL - - - - - - MASS 
.fUMBER FACT AREA VOLUME ADJUSTED FACT AREA VOLUME ADJUSTED ORD. 

(sq ft) (CU yd) (cu yd) (sq ft) (CU yd) (cu yd) (cu yd) 
- - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - -  

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 



SHEET of 

DATE S/O+Z 
DATE 

E;S@8,@6L3 
JOB NO. 

DESIGNED BY mD 

CHECKED BY 

D M J M : : m  
PROJECT: 

BMC, 

S"B)ECT: fdddeyk - s A i a k / ~ / & / r l f C f / ~  



CuYd GallCy 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 seclhr cfs QPm 
3,426,541 cu ft 21 5 8 3600 0.55 248.1 5 

78.66 ac-ft 

Water 



BHOC PHASE II 
DMJM Project No. 6888.0010 

Definitions: 
s=span 
h=height 
H=average height of fill 
t=top slab thickness 
T=bottom slab thickness 
wwall thickness 
W=bottom slab width 
oheight of box plus thickness of top and bottom slabs 
Vex=volume of structural excavation of RCBC 
Vbf=volume of backfill of RCBC 
Abf=area of backfill of RCBC 
L=length 

By: DBL 

Formulas: 
W=(#of barrels)'(s)+[(#of barrels+l)'(w/l2)]+(8/12) 
c=(h)+[2(t)+2l/12(for boxes of 2 barrels or more),otherwise c=(h)+[(2'ty12 
Vex=[H(L)'(W+3)V27 
Abf=2([(.5)'(1.5)'(~?2)]+[~-(T/12)]4/12) 
Vbf=[AbP(L+Zh)y27 
T=t+2 (for boxes of 2 barrels or more, otherwise, T=t) 

Notes: 
1. Qty's per ADOT Highways Division Structures Section Standard Drawings 

I CONSTRUCTION ESTIMATE - STRUCTURES 
ITEM I DESCRIPTION I UNIT I UNIT 1 QUANTITY~ COST 

Assumptions 
Concrete $Icy = $200 
Steel $lib = $0.35 
STR. Bkfl. $Icy = $15 
STR. Exc. $Icy = $8 

QUANTITY CALCULATIONS 
Stmctural Excavation 6 BackfiN o f  RCBC 

NUMBER I I I COST I 
87th Ave RCBC (this work is included In Ule per foot pdce of the RCBC) 
Steel Reinforcement (Headwall) I Lb. 1 50.501 6.035 

Pedestrian Rail I L.Ft I $40.001 420 I $16,8001 

Mf 

(CY) 
538 
1958 

Vex 
(CY) 

4.006 
5,244 

RCBC ID (TYPE) 

I 
111 

$3.018 
Portland Cement Concrete (~e-adwall), Class A 
Retaining Walls 
Channel Lining 
Access Barriers 
Architectural Treatment 

Cost 
SLF. 

$1,790 
$1,390 

NEE;,"f 
6 
3 

CY 
Sq.Ft. 
Sq.Yd. 
LSum 

SF 

$171,178 

$2.130 
$5.400 

I I (Subtotal 
83rd Ave RCBC (this work Is Included In the per foot price of the RCBC) 

Retaining Wals 
Access Barriers 
Architectural Treatment 
Pedestrian Rail 

$225.00 
$25.00 
$35.00 

$6,800.00 
515.00 

Steel Reinforcement (Headwall) 
Portland Cement Concrete (Headwall), Class A 

- 

10.00 
10.00 

SUBTOTAL: $327,453 

Sq.Ft 
LSum 

SF 
L.Ft 

T 
(In) 

12.50 
17.00 

&I 
2,702 
492 
I 

3.476 

Lb. 
CY 

. . 
$7,650 

$67.550 
$17,220 
$6.800 

$52.140 

$25.00 
$2,200.00 

$15.00 
$40.00 

c 
(n) 

6.92 
10.67 

h 
(n) 

5.00 
8.00 

$0.50 
$225.00 

Concm 
642.70 
5.984 
4.474 

4,260 
24 

3,751 
1 

2.694 
309 

Subtotal 

W 
(ft) 

67.08 
34.33 

SteeWt 
642.70 
868.70 
531.10 

L 
(n) 

140.3 
237 

$93.775 
$2.200 

$40.410 
$12,360 

$156.275 

Abf 
(ft) 

96.51 
208.89 

w 
(In) 

11.00 
11.00 

Concrete 
(CY) 
840 
1061 

H 
(n) 

11.00 
16.00 

Steel 
(~b) 

121879 
125871 

t 
(In) 

10.50 
15.00 



I Item i Item Description 1 Unit I Quantity i Unit 
No. I 

336-2 Pavement Replacement 91st and 83rd Ave. 
340-1 Concrete Sidewalk 
340-2 Concrete Curb & Gutter ( MAG Detail 220, Type A) 
345-1 Adjust Manhole Frame and Cover 
345-2 Adjust Valve Box and Cover (Type A) 
350-2 Pavement Removal 
350-3 Curb & Gutter Removal 

Total Roadway Items 

n:6888\docs\wstest\60% Estimatego% Rdwy Estimate.xls Est 

I 1 Price I 
1806 SY 17.00 
1069 SF 2.00 
230 LF 9.00 
4 E A 500.00 
4 E A 300.00 

3767 SY 2.00 
603 LF 1.50 

Amount 



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 84.73 2719.83 sf 
33.50 22.50 753.75 sf 

total 6049.26 sf 

Sta. 9+35.32 to 9+80.13 cstr centerline 
(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 22.5 If 
s w 22.5 If 
ne 2.5 If 
nw 2.5 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 

90 If 

Pavement removal 
width length area 

west 33 90 2970 sf 
31.1 239 7432.9 sf 

east 24 329 7896 sf 

total 



90% BHOC Roadway Calcs 

91st Ave 

Pavement 
Sta. 10+45.93 to 10+93.23 cstr centerline) 
(monument line sta. 10+47.00 to 10+93.23) 

width length area 
south 52.00 46.23 2403.96 sf 

Sta. 12+57.73 to 13+25.74 cstr centerline 
(monument line sta. 12+57.73 to 13+50.00) 

width length area 
west 24.50 92.27 2260.62 sf 

east 33.50 37.00 1239.50 sf 
32.25 30.27 976.21 sf 
31.40 25.00 785.00 sf 

total pavement 

curb and gutter 
s w 2.50 
se 2.50 
ne 67.27 
middle w 67.27 
nw 39.5 

total 179.04 

Sidewalk 
width length 

nw 6.65 37.00 246.05 sf 

total 802.58 sf 



90% BHOC Roadway Calcs 

Curb Removal 

sta.'s beg end length 
west 1081 1325 244 If 
east 1056 1325 269 If 

total 513 If 

Pavement Removal 

east width length area 
26 9 234 sf 

27.5 294 8085 sf 

west 26 34 884 sf 
23.75 269 6388.75 sf 

total 



~ e t h a n ~  HornelGrand Canal Flood Control Project 

42" Diameter Drilled Shaft Foundation (Bridge) 
42" Diameter Drilled Shaft Foundation (Bridge)(Contingenc 
30" Diameter Drilled Shaft Foundation (Bridge) 
30" Diameter Drilled Shaft Foundation (Bridge)(Contingenc 

3ethany Home Outfall Channel, Phase I1 

CONSTRUCTION ESTIMATE - STRUCTURES 

83rd A venue Bridge 
Structural Excavation 
Structural Backfill 
Reinforcing Steel (Bridge) 
Portland Cement Concrete (Bridge), Class A 
Portland Cement Concrete (Bridge), Class AA 
Architectural Treatment 
Bridge Railing 
Safety Railing 
Subtotal 

QUANTITY 

505-1 

87th Ave RCBC (this work is included in the per foot price o 
Steel Reinforcement (Headwall) 
Portland Cement Concrete (Headwall), Class A 
Retaining Walls 
Channel Lining 
Access Barriers 
Architectural Treatment 
Safety Railing 
Subtotal 

UNlT 
COST 

91St Avenue Bridge 

Structural Excavation 
Structural Backfill 
Reinforcing Steel (Bridge) 
Portland Cement Concrete (Bridge), Class A 
Portland Cement Concrete (Bridge), Class AA 
Architectural Treatment 
Bridge Railing 
Safety Railing 
Subtotal 

UNIT ITEM 
NUMBER 

CY 
CY 
Lb. 
CY 
CY 
SF 

L.Ft. 
L.Ft. 

DESCRIPTION 

505-4 

CY 
CY 
Lb. 
CY 
CY 
SF 
L.Ft. 
L.Ft. 

83rd Ave RCBC (this work is included in the per foot price o 
Steel Reinforcement (Headwall) 
Portland Cement Concrete (Headwall), Class A , 
Retaining Walls 
Access Barriers 
Architectural Treatment 
Safety Railing 
Subtotal 

the RCB( 
Lb. 
CY 

Sq.Ft. 
Sq.Yd. 
L.Sum 

SF 

the RCI 
Lb. 
CY 

Sq.Ft. 
L.Sum 

SF 
L.Ft. 

-. 
COST 

$244.1 25 
$97,650 
$1 9,800 
$6,600 

$3.51 0 
$6,980 

$144,945 
$33,975 
$355,850 
$1 5,000 
$13,500 
$2,840 

$576,600 

$331 0 
$6,760 

$168,105 
$31,275 
$416,350 
$1 6,500 
$1 5,450 
$2,920 

$660,870 

$2,505 
$7,875 
$66,150 
$2,905 
$6,800 
$53,670 
$1 6,800 
$1 56,705 

$3,112 
$5,400 
$94,650 
$2,200 
$66,555 
$8,400 

$180,317 



Bethany HomelGrand Canal Flood Control Project 
Bethany Home Outfall Channel, Phase II 

83rd Avenue Pedestrian Bridge 
Structural Excavation 
Structural Backfill 
Reinforcing Steel (Bridge) 
Portland Cement Concrete (Bridge), Class A 
Portland Cement Concrete (Bridge), Class AA 
Prefabricated Steel Truss Bridge 
Concrete Lining 

Subtotal 

87th Ave Pedestrian Bridge 
Structural Excavation 
Structural Backfill 
Reinforcing Steel (Bridge) 
Portland Cement Concrete (Bridge), Class A 
Portland Cement Concrete (Bridge), Class AA 
Prefabricated Steel Truss Bridge 
Concrete Lining 

Subtotal 

toncrete Painting 
91st Ave Bridge 
83rd Ave bridge 
87th Ave RCBC 
83rd Ave RCBC 
87th Ave Pedestrian Bridge 
83rd Ave Pedestrian Bridge 
Subtotal 

CY 
CY 
Lb. 
CY 
CY 

L.Surn 
SQ.YD. 

CY 
CY 

Lb. 
CY 
CY 

L.Surn 
SQ.Y D. 

I I 

SUBTOTAL: 
CONTINGENCY: 

TOTAL COST: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 91st Avenue 
to 83rd Ave. I-foot loinch RC slab option 

General Unit Definitions 

lbf 
kips := lOOOlbf pcf := - CY := 27fi If := fi 

fi3 

sqyd:= 9fl 
2 

kcf := lOOOpcf ksi := lOOOpsi sqft := ft 

wconc := 150pcf wei~ht 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 := 3-44fi - 2.2.25fi 

Deckarea := 195.18fi 2 

lighting := 4.(3fi).(l fi). I 

Length = 127.5 ft Length of deck based on CL abut 
to CL abut with the abutment caps at the end 
taken out. 

1'-10" deck cross-sectional area 

Lighting support blisters (4 total) 

Superdeck := Length-Deckarea + lighting 

Columns 

ncolumns := 6 Number of columns 

npier := 2 
- 

Number of piers 
- 

n'(2.fi)2].((1067-43fi + 1067'19fi - 2 . 8 3 . ~  - Average PGL used, 
4 2 2'-10" pier cap thickness, 

Colvol = 16.4 CY 
top of shaft elevation = 
bottom of column elevation 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRIOI L Subject: 91 st Avenue 
to 83rd Ave. I-foot loinch RC slab option 

Sidewalk 

nsdwlk := 2 

sdwlkarea := 4.33ft 
2 

sdwlklength := 164.5ft 

Pedestrian ParapetIDado 

nped := 1 

pedarea := 2.7ft.0.896ft 

pedlength := (132.0.R + 14.ft - 2.25.ft + 0.916.fi - 10.ft).2 

dado := 4.0.7-CY 

volped := npedapedarea-pedlength + dado 

Pier Cap 

pierdeckvol := 2-5ft.(l 06.46ft2) 

piervol := pierdeckvol 

Number of swlks 

Cross-sectional area of swlk 

volped = 26.9 CY 

Volume of deck below superstructure 
at piers (2 total) 

piervol = 39.4 CY 

"Super Cap" on top of Abutment Cap 

2.79ft + (1.99ft + 1.99ft) 

Supercap := 2. 
2 I .(106.54&).4.5ft - lft.(lft + 0.5in). 106.54ft 

2 1 
Notch in abutment cap where approach 

ab meets is taken out. 

Abutment Cap on top of drilled shafts 

Abutcap := 2-(106.46ft).4ft.4.5ft Abutcap = 141.9CY 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRIOIL Subject: 91st Avenue 
to 83rd Ave. I-foot IOinch RC slab option 

Winawalls (Retaininq walls are 3000 ~ s i  only!) 

wingabutonewestvol := OCY 

wingabutoneeastvol := OCY 

wingabuttwowestlength := 14fi - (2ft + 3in) 

wingabuttwoeastlength := 14fi - (2A + 3in) 

wingabuttwowestvol := wingabuttwowestlength- 18.57.fi 
2 

wingabuttwowestvol = 8.1 CY 

2 wingabuttwoeastvol := wingabuttwowestlength- 18.57-A 

wingabuttwoeastvol = 8.1 CY 

wingvol := wingabutonewestvol + wingabutoneeastvol + wingabuttwowestvol + wingabuttwoeastvol 

wingvol = 162CY 

Class AA TOTAL 

classAA := Superdeck + Colvol + vo132 + volped + piervol + Supercap + Abutcap + wingvol 

Structural Quantities (fc = 3000 psi) - CLASS A 

Approach Slab 

apprslab := [ 106.46.ft.15.ft + (106.46.ft - 2-1.17*ft).15.ft].l.ft 

Checked by: 
Date: 



' DMJM+HARRIS Bethany Home Outfall Channel, SRlOl L Subject: 91 st Avenue 
to 83rd Ave. 1-foot 10inch RC slab option 

, 

Retainina walls 

Length of radial retaining walls at abutment two were measured in Microstation on outside face (conservative). 

wingabutonewestlength := 0-ft 

wingabutoneeastlength := O f t  

wingabutonewestarea := Omsqft 

wingabutoneeastarea := wingabutonewestarea 

cross-sectional area of retaining wall 

wingabuttwowestarea:= 10.7S.in.7.17.ft + (4.R + 6.in).l-R + (1.ft + 3.in).(l.ft + 6.in) ;-sectional area of retaining wall 
only 

wingabuttwoeastarea := wingabuttwowestarea 

wingabutonewestvol := wingabutonewestarea~wingabutonewestlength 

wingabutoneeastvol := wingabutoneeastarea~wingabutoneeastlength 

wingabuttwowestvol := wingabut2westretwall~wingabuttwowestarea 

wingabuttwowestvol = 16.8 CY 

wingabuttwoeastvol := wingabut2eastretwall~wingabuttwoeastarea 

wingabuttwoeastvol = 16.8 CY 

retwallabutl := wingabutonewestvol + wingabutoneeastvol 

retwallabut2 := wingabuttwowestvol + wingabuttwoeastvol 

retwallvol := retwallabutl + retwallabut2 

wingabutonewestvol = 0 CY 

wingabutoneeastvol = 0 CY 

retwallabut 1 = 0 CY 

retwallabut2 = 33.7 CY 

retwallvol = 33.7CY 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOl L Subject: 91 st Avenue 
to 83rd Ave. I-foot 1Oinch RC slab option 

Drilled Shafts 

Abutment Drilled Shafts - 42" 4 
Abutlshaft:= 6.(1061.10A - 1021.lft) 

Abut2shaft:= 6-(1060.37ft - 1020.37ft) 

Abutl shaft = 240 If 

Abut2shaft = 240 If 

Pier Drilled Shafts - 42" 4 

Pierl shaft := 6.( 1053ft - 1025ftl Pierlshaft = 168 fi 

Total4Zabut := Abutlshaft + Abut2shafi 

Total42pier := Pierlshafi + Pier2shafi 

Reinforcina Steel - bv location 

Superstructure steel at 225 IblCY. Column steel at 175 IblCY. Abutment & wingwalls @ 125 IbICY. 
Approach slabs - assume 125 IbICY. Pedestrian barrier - 200 IblCY, 32" barrier - 175 IbICY 

.(Superdeck + piervol + Supercap) Supersteel = 233798 1b 

sidewalk := 175 - e(vo132) ( &) 
pedsteel := (200 $)-(volped) 

sidewalk = 9233 Ib 

pedsteel = 5386 1b 

Superstructuretotal := Supersteel + sidewalk + pedsteel l~u~erstructuretotal = 248418 1b ( to report on drawit 

Colsteel := (175 $).(Colvol) Colsteel = 2866 1b 

Abutlwingsteel := + wingvol + retwallabut 1 Abut1 wingsteel = 10892 1b 

AbuQwingsteel := ( 125 - :)-(- + 

Approachsteel := 125 - -(apprslab) ( 2) 
AbuQwingsteel = 13078 lb 

Approachsteel = 14624 1b 

TotalREINFORCING := Supersteel + Colsteel + Abutlwingsteel + Abut2wingsteel + Approachsteel + sidewalk + pedsteel 

-. ...-..-- - I .  

Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 9lst Avenue 
to 83rd Ave. I-foot loinch RC slab option 

Railing 

Railing := 1 Opedlength Railing = 269.3 ft 

Excavation -Abutment 1 

Excavation to include abutment cap, and wingwalls) 

Abutments 

abutlexcv := (1 06.45-ft).(2.5ft).(7.5ft) 

abutlexcv = 73.9 CY 

Winqwalls 

winglexcv := 2.(1066.88ft - 1060.84fi).[14ft + 1.5.ft - (2ft + 3in)l-7ft 

winglexcv = 41.5 CY 

From berm to bottom of abutment, 
approximately 2' - 7' wide per 
standard ADOT (4'-6" plus 1'-6 plus 1'-6) 

Retaininq walls 

retlexcv := (6ft + lft).(4.5-ft + 1.5ft + 1.5ft)-(Oft) 

ret 1 excv = 0 CY 

Total 1 EXCV := abut 1 excv + wing1 excv + ret 1 excv 

Excavation - Abutment 2 

Excavation to include abutment cap, and retaining walls. 

Abutments 

abut2excv := (106.46ft).(2.5ft).(7.5ft) 

1.5' + 1.5' + 1' wide 

Total length included - assume full height 
of wall for excavation 

From berm to bottom of abutment, 
approximately 2' - 7' wide per 
standard ADOT (4.5' plus 1'-6" plus 1'-6") 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 91st Avenue 
to 83rd Ave. I-foot loinch RC slab option 

Winqwalls 

wing2excv := 2.(1066.89ft - 1060.85ft).[19ft - (2ft + 3in)l.Oft 1.5' + 1.5' + 1' wide 

Retainina walls 

ret2excv := (7.17ft + lft).(4.5.ft + 1.5ft + 1.5ft).(32.5.ft + 32.5.ft + 2.3.ft) Total length included - assume full height 
of wall for excavation 

ret2excv = 161 .I CY 

Backfill - ~butment 1 

Abutments 

abutlback := (106.46.ft - 2.1.0.ft).(3ft).(6.5A) 

abutlback = 75.4 CY 

Winawalls 

winglback := 2-(1066.88ft - 1060.84ft)-[14ft - (2ft + 3in)l-3ft 

winglback = 15.8 CY 

A~proach Slab 

approachslab := apprslab.0.5 

Retainina walls 

retl back := (6ft + 1 ft)-(1.5ft).(Ofi) 

retl back = 0 CY 

approachslab = 58.5 CY 

Total1 back := abutlback + wing1 back + approachslab + retl back 

l~o t a l l  back = 149.7 CY I 

Backfill - Abutment 2 

Abutments 

abut2back := (106.46ft - 2.1.0ft).(3ft).(6.5ft) 

Total length included - assume full height 
of wall for excavation 

Wingwalls subtracted out from tally; 
2*1.5f t=3f t  

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 91 st Avenue 
to 83rd Ave. I-foot 10inch RC slab option 

Winqwalls 

Approach Slab 

approachslab := apprslab.0.5 approachslab = 58.5 CY 

Retaininq walls 

ret2back := (2.32.5.fk + 2.3.ft).(3.0ft).(7.17A + 1.0-A) 

Total2back := abut2back + wing2back + approachslab + ret2back 

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 := lOOOlbf pcf := - CY := 27ft If := ft 

ft3 
2 

kcf := lOOOpcf ksi := IOOOpsi sqft := ft sqyd:= 9fl 

wconc := 150pcf weioht 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 := 3-48.5ft - 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 := 212.92ft 
2 2'-0 deck cross-sectional area 

lighting := 4.(3ft)-(lft). I 
Superdeck := Length-Deckarea + lighting 

Columns 

ncolumns := 6 

npier := 2 

Lighting support blisters (4 total) 

Number of columns 

Number of piers 

n-(2-ft)2].((1084.17ft + 1084.1 8ft - 3.ft - Average PGL used, 
4 2 3' pier cap thickness, 

Colvol = 23.3 CY 
top of shaft elevation = 
bottom of column elevation 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Sidewalk 

nsdwlk := 2 

sdwlkarea := 4.33ft 
2 

sdwlklength := 178.00ft 

Number of swlks 

Cross-sectional area of swlk 

Pedestrian ParapetIDado 

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 

Pier Cap 

pierdeckvol := 2.5fl.(106.46ft2) 

piervol:= pierdeckvol 

"Super Cap" on top of Abutment Cap 

Volume of deck below superstructure 
at piers (2 total) 

(2.16ft + 2.1 6ft) 
2.96ft + 

2 
Supercap := 2. 1 .(106.54ft).4.5ft - lft.(lft + 0.5in).106.54ft 

2 I 
Notch in abutment cap where approach 

Abutment Cap on top of drilled shafts 

Abutcap := 241 06.46.ft).4ft.4.5ft 

b meets is taken out. 

Abutcap = 141.9CY 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR 101 L Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Wincrwalls (Retaininq walls are  3000 ~ s i  only!) 

wingabutonewestvol := OCY 

wingabutoneeastvol := OCY 

wingabuttwowestlength := 20ft - (2ft + 3in) 

wingabuttwoeastlength := 20ft - (2ft + 3in) 

2 
wingabuttwowestvol := wingabuttwowestlength. 18.57ft + 0.25-CY 

wingabuttwowestvol = 12.5 CY 

2 
wingabuttwoeastvol := wingabuttwowestlength. 18.57-ft + 0.25.CY 

wingabuttwoeastvol = 12.5 CY 

wingvol := wingabutonewestvol + wingabutoneeastvol + wingabuttwowestvol + wingabuttwoeastvol 

wingvol = 24.9 CY 

Class AA TOTAL 

classAA := Superdeck + Colvol + vo132 + volped + piervol + Supercap + Abutcap + wingvol 

- "  - 
Structural ~uantities (fc= 3000 psi) - CLASS A 

ADDroach Slab 

apprslab := [106.46-ft.lS.ft + (106.46.ft - 2.1.17.ft).lS.ft - 4-10.ft.(7.23-ft + 1.5.ft) - 2.1O.ft.l.ft]-l.O.ft 

apprslab = 103.3 CY 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR lOlL Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Retainincl wails 

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 aft 

wingabut2westretwall:= 0-ft 

wingabut2eastretwall := O f t  

wingabutonewestarea := 10.75in.7.26A + (4A + 6in)-lft + ( I f t  + 3in).(]ft + 6in) cross-sectional area of retaining wall 

wingabutoneeastarea := wingabutonewestarea 

wingabuttwowestarea := 0-sqft 

wingabuttwoeastarea := wingabuttwowestarea 

cross-sectional area of retaining wall 
OnJ 

wingabutonewestvol := wingabutonewestarea~wingabutonewestlength wingabutonewestvol = 17.3 CY 

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 

retwallvol := retwallabutl + remallabut2 

retwallvol = 34.6CY 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR 101 L Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Drilled Shafts 

Abutment Drilled Shafts - 42" @ 

Abutlshaft := 6.(1077.26ft - 1027.26ft) 

Abut2shaft := 6-(1077.30ft - 1027.3.ft) 

Pier Drilled Shafts - 42" 4 

Pierlshaft := 6.(1064.5ft - 1019.5ft) 

Total42abut := Abutlshafi + Abut2shafi 

Total42pier := Pierlshaft + Pier2shaft 

Abut1 shaft = 300 If 

Abut2shaft = 300 If 

Pierlshafi = 270 ft 

Reinforcing Steel - bv location 

Superstructure steel at 225 IbICY. Column steel at 175 IblCY. Abutment & wingwalls @ 125 IblCY 
Approach slabs - assume 125 IblCY. Pedestrian barrier - 200 IbICY, 32" barrier - 175 IbICY 

(Superdeck + piervol + Supercap) Supersteel = 2779591b 

sidewalk := (175 $)-(vo132) sidewalk = 9991.1 Ib 

pedsteel = 6085 1b 

Superstructuretotal := Supersteel + sidewalk + pedsteel ~uperstructuretotal = 294035 lb to report on drawir 

Colsteel = 4074 1b 

+ wingvol + retwallabutl Abutlwingsteel = 16309 1b 
2 

Approachsteel := (125 &).(apprslab) Approachsteel = 12914 1b 

TotalREINFORCMG := Supersteel + Colsteel + Abutlwingsteel + Abut2wingsteel + Approachsteel + sidewalk + pedsteel 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR lOlL Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Railing 

Railing := 1 epedlength 

Excavation - Abutment 1 

Excavation to include abutment cap, wingwalls, and retaining walls. 

Abutments 

abut1 excv = 73.9 CY 

Winswalls 

winglexcv := OCY 

From berm to bottom of abutment, 
approximately 2' - 7' wide per 
standard ADOT (4' -6"plus 1'-6" plus 1'-6) 

Only retaining walls at abutment 
1 

Retainins walls 

retlexcv := (6.23ft + ift).(4.~.ft + i.5ft + 1.5ft).(32.5.ft + 2.75.a + 1.0-ft).(2) rota1 length included - assume full height 
of wall for excavation 

ret 1 excv = 145.6 CY 

Total1 EXCV := abut 1 excv + wing lexcv + ret 1 excv 

Excavation to include abutment cap, wingwalls, and retaining walls. 

Abutments 

abut2excv := (1 06.45ft).(2.5ft).(7.5.ft) From berm to bottom of abutment, 
approximately 2' - 7' wide per 
standard ADOT (4-6" plus 1'43" plus 1'-6") 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR 101L Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Retainina walls 

retZexcv := o(48 + 1ft) - (3 .5 .~  + 1 . 5 ~  + 1.5~).(6.25ft + 5.753)  Total length included - assume full height 
of wall for excavation 

ret2excv = 0 CY 

Backfill - Abutment 1 

Abutments 

abutlback := (106.46ft - 2.1.ft).(3ft).(6.5ft) 

abutlback = 75.4 CY 

Winwalls 

winglback := OCY 

I 
Approach Slab 

approachslab := apprslab.0.5 approachslab = 5 1.7 CY 

Retainina walls 

Only retaining walls at abutment 

retlback := (6.23ft + lft).(3ft).(32.5.ft + 2.75.ft + 1.ft)-2 

retlback = 58.2CY 

Total1 back := abutlback + winglback + approachslab + retlback 

Abutments 

abut2back := (106.46ft - 2.1.ft).(3ft).(6.5ft) 

abut2back = 75.4 CY 

Total length included - assume full height 
of wall for excavation 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SR 101 L Subject: 83rd Avenue 
to 83rd Ave. 2-foot RC slab option 

Approach Slab 

approachslab := apprslab.0.5 approachslab = 5 1.7 CY 

retain in^ walls 

ret2back := O(6ft + lft).(3fi).(6.25.ft + 5.75ft) 

Total2back := abut2back + wing2back + approachslab + ret2back 

Checked by: 
Date: 



Project: BHOC DMJM+HARRIS Subject: 87th Avenue 
RCBC Quantities 100% 

General Unit Definitions 

kips:= 1 OOOlbf 

kcf := 1 OOOpcf 

Ibf pcf := - CY := 27ft 3 If := A 
A 3 

ksi := 1 00Opsi sqR := A 2 sqyd := 9t? 2 

wconc := 1 5 0 p c f  weight of concrete 

inlet Retainina Walls 

Concrete quantities are per ADOT Std 6-18.30 

inletwall := seinletwall + swinletwall 

lnlet Class A (fc=3000 psi) Headwall 

inletheight := 1 0 7 0 . 5 4 ~  - (10.5in) - 1 0 5 8 . 1 7 ~  - 5 A  

inletheight = 6 . 5 f t  

inletheadwall := inletheight 1 2 i n . 6 6 . 5 ~  Length as measured in Microstation 

See spreadsheet for reinforcing 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 87th Avenue 
RCBC Quantities 100% 

Note -- channel slopes at this location, so slope is adjusted by 1.030 (approx. 4:l slope) --with a flat spot at 
beginning of culvert 

Inlet Safetv Railing 

Length is measured in Microstation 

Outlet Retaininn Walls 

Concrete quantities are per ADOT Std 8-18.30 

CY CY 
nwoutletwall := 2 1A. 1.048 - + 20fi.0.645 + (1 5A + 1 1.5in).0.372- 

A A A 

CY CY CY 
neoutIetwaII:= 20A. 1.048 - + 20ft.0.645 - + ( 1  5ft + 6.5in).0.372- 

A A A 

outletwall := nwoutletwall + neoutletwall 

Designed by: CAL 
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r 
DMJM+HARRIS Project: BHOC Subject: 87th Avenue 

RCBC Quantities 100% 

Outlet Class A /f c=3000 psi) Headwall 

outletheight = 6.5ft 

outletheadwall := outletheight.12in.76.7~ 

outletheadwall = 18.5 CY 

See spreadsheet for reinforcing 

Length is measured in Microstation 

Length as measured in Microstation 

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 

SW Wall 

swwallexcv = 3 0 5 . 9 ~ ~  

NW Wall 

nwwallexcv:= 21n.(1070~ - 1056.43n + 1.25n).(9n + 3ft) + 20R.(1070~ - 1061.43~ + 1.16n).(6.25R + 3ft) + 15.96ft.(l070~ - 1065.43~ + 1 rt).(4R + 3R) + 56.96fi.1.25~. 1 . 5 ~  

Designed by: CAL 
711 512002 
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DMJM+HARRIS Project: BHOC Subject: 87th Avenue 
RCBC Quantities 100% 

NE Wall 
newallexcv := 20n.(1070n - 1056.43~ + 1.25n).(9n + 3n) + 20n.(1070n - 1061.43~ + 1.16n).(6.25n + 3n) + 15.54n.(1070fl- 1065.43~ + 1n).(4n + 3n) + 55.54n.1.25n.1.5n 

Backfill 

Backfill includes headwalls 

SE Wall 

sewallback := 30n.(1070n - 1056.54~ + 1.25~).(3~) + 32ft.(1070~ - 1061.54~ + 1.16n).(3n) + 30.83n.(1070n - 1064.54fi+ ln).(3n) 

sewallback = 1 0 5 . 4 ~ ~  

SW Wall 

swwallback := 30ft.(1070n - 1056.54~ + 1.25n).(3fi) + 25n.(1070n - 1061.54~ + 1.16n).(3n) + 12.66n.(1070n - 1064.54n+ ln).(3n) 

swwallback = 8 4 . 8 ~ ~  

NW Wall 

nwwallback:= 2lft.(1070n - 1056.43~ + 1.25n).(3n) + 20ft.(1070ft - 1061.43~ + 1.16n).(3n) + 15.96n.(1070n - 1065.43~+ 1 ft).(3n) 

nwwallback = 66.1 CY 

NE Wall 
newallback := 20ft.(1070fl- 1056.43ft + 1.25n).(3n) + 20n.(1070n - 1061.43n + l.l6n).(3n) + 15.54n.(1070n - 1065.43n+ 1 ft).(3ft) 

newallback = 6 4 . 2 ~ ~  

Inlet Headwall 

inletback:= (6.511 - 0.5n).66.5~.3ft inletback = 44.3 CY 

Outlet Headwall 

outletback:= (6.5~ - 0.5rt),76.7n.3n outleiback = 5 1.1 CY 

Designed by: CAL 
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Page 4 of 5 Checked by: SEO 
Date: 612002 



DMJM+HARRIS Project: BHOC Subject: 87th Avenue 
RCBC Quantities 100% 

Totals (reinforcin~ -- see spreadsheet] 

conctotal := outletwall + outletheadwall + inletwall + inletheadwall 

pedrail := inletrail + outletrail 

extotal := sewallexcv + swwallexcv + nwwallexcv + newallexcv 

backtotal:= sewallback + swwallback + nwwallback + newallback + inletback + outletback Ibacktotal= 4 1 5 . 9 ~ ~  1 

Designed by: CAL 
711 512002 
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DMJM+HARRIS Project: BHOC Subject: 87th Avenue 
Paint Quantities 100% 

General Unit Definitions 

kips:= 1 OOOlbf Ibf pcf := - CY := 2 7 ~  3 If := ft 

A 
3 

kcf := 1 OOOpcf ksi := 1000psi sqft := A 
2 q y d  := 9ft 2 

wconc := 150pcf weiclht of concrete 

lnlet Retaininn Walls Painting 

inletwall1 := 1 .02.[16in(92.83R + 9 . 5 1 3  + 697q1+ 92fi2] SE Wall measured in Microstation, 2% added as well as as top of 
and backside (6)  - includes culvert area 

inietwa112 := 1.02.[16in.(67.66R + 9.5in) + 509q~] SW Wall measured in Microstation, 2% added as well 
and backside (6") 

inlettotal := inletwalll + inlehvall2 

lnlet Class A (fc=3000 psi) Headwall Painting 

inletheadwall := 66.5~ . (6 .5~  + 12.75in + 6in) Length as measured in Microstation 

Outlet Retaining Walls Paintinq - - 

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) 

Outlet Class A (f c=3000 ~ s i )  Headwall Painting 

outletheadwall := 7 6 . 7 ~ . ( 6 . 5 ~  + 12.75in + 6in) Length as measured in Microstation 

outletheadwall = 6 1 8 . 4 f t  F 
painttotal := inlettotal + outlettotal + inletheadwall + outletheadwall 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 87th Avenue. 
Paint Quantities 100% 

Aesthetic Treatments 

lnlet Headwall 

aesthinlethead:= 6 6 . 5 ~ . ( 6 . 5 ~ )  

lnlet Retaining Wall 

2 
aesthinletwall:= 6 9 7 ~  + 5 0 9 ~  2 

Outtlet Headwall 

aesthoutlethead := 7 6 . 7 f i . 7 ~  

Outlet Retaining Wall 

2 
aesthoutletwal~ := 4 3 0 ~  + 4 2 0 8  

2 

aesthinlethead = 432.3sqft 

aesthoutlethead = 5 3 6 . 9 % ~  

aesthtotal := aesthinlethead + aesthinletwall + aesthoutlethead + aesthoutletwall 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 83rd Avenue 
RCBC Quantities 100% 

General Unit Definitions 

kips:= 1 OOOlbf Ibf pcf := - CY := 27n 3 
If := n 

n 3 

kcf := 1 OOOpcf ksi := 1 OOOpsi sqR := A 
2 

sqyd := 9~ 2 

wconc := 1 50pcf  weiqht of concrete 

Concrete quantities are per ADOT Std B-18.30 
CY CY southinletwall := 1 Oft. 1.988 - + lof t .  1.285 - + ( 1 3 ~  + 4.5in n n 
CY CY northinletwall := 1 OA 1.988 - + loft. 1.285 - + (1 7ft + 2 .75 in )  n n 

inletwall := southinletwall + northinletwall 

Inlet Class A (f ~ 3 0 0 0  ~ s i )  Headwall 

inletheight := 1085.66~ - (1 ft + 0.5in) - 1066.73~ - 8~ 

inletheight = 9 . 9 f t  

inletheadwall := inletheight 12in.33.7ft 

See spreadsheet calculations for reinforcing. 

Length is measured in Microstation 

Designed by: CAL 
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DMJM+HARRlS Project: BHOC Subject: 83rd Avenue 
RCBC Quantities 100% 

Outlet Retaining Walls 

Concrete quantities are per ADOT Std 6-18.30 

outletwall := nwoutletwall + swoutletwall 

Outlet Class A (fc=3000 psi) Headwall 

outletheight = 9.4fi 

outletheadwall := outletheight. 12in.33.7~ 

outletheadwall = 1 1 . ~ C Y  

See spreadsheet for reinforcing 

Length is measured in Microstation 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 83rd Avenue 
RCBC Quantities 100% 

Excavation 

Assume existing ground elevation is 1085.1 ft for inlet and 1084.3 outlet 

N Wall 

Nwallexcv := 10n.(1085.lft - 1064.668 + 1.83ft).(12.5n + 3ft) + 10ft.(1085.1n - 1069.66~ + 1.42~).(10~ + 3n) + 17.23n.(1085.ln- 1074.6611 + lft).(7.5ft + 3ft) + 37.23n.1.25 

Nwallexcv = 2 8 8 . 3 ~ ~  

S Wall 

Swallexcv = 2 7 0 . 9 ~ ~  

NW Wall 

nwwallexcv:= 30n.(1084.3~ - 1063.8~ + 1.83ft).(12.5tt + 3ft) + 30ft.(1084.3ft - 1069.8n + 1.33n).(9.5~ + 3ft) + 27.02n.(l084.3ft - 1074.8~ + ln).(6.83ft + 3n) + 87.02n 1.2511 

SW Wall 
Swwallexcv:= 30~.(1084.3~ - 1063.8~ + 1.83ft).(12.5~ + 3ft) + 30ft.(1084.3~ - 1069.8~ + 1.33ft).(9.5ft + 3n) + 27.86ft.(1084.3~ - 1074.8ft + lft).(6.83~+ 31t) + 87.86b 1.25f 

Backfill 

Backfill includes headwalls 

N Wall 

Nwallback:= 10ft.(1085.1~ - 1064.66~ + 1.83ft).(3ft) + 10ft~(1085.1~ - 1069.66~ + 1.42ft).(3ft) + 17.23ft.(1085.lft - 1074.66~ + ln).(3ft) 

Nwallback = 6 5 . 4 ~ ~  

S Wall 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 83rd Avenue 
RCBC Quantities 100% 

NW Wall 

nwwallback:= 3 0 ~ . ( 1 0 8 4 . 3 ~  - 1063.811 + 1 . 8 3 ~ ) . ( 3 ~ )  + 3 0 ~ . ( 1 0 8 4 . 3 ~  - 1069 .8~  + 1.33ft).(3ft) + 27.02ft.(1084.3~ - 1074 .8~  + lft).(3n) 

nwwallback = 1 5 8 . 7 ~ ~  

SW Wall 
SWwallback:= 3 0 ~ . ( 1 0 8 4 . 3 ~  - 1063.8R + 1.83ft).(3ft) + 30rt.(1084.3~ - 1069 .8~  + 1.33R).(3ft) + 27.86~. (1084.3~ - 1074 .8~  + 1 ft).(3ft) 

SWwallback = 1 5 9 . 7 ~ ~  

Inlet Headwall 

inletback:= (9.9ft - o . s A ) . ~ ~ . ~ A . ~ R  inletback = 3 5 . 2 ~ ~  

Outlet Headwall 

outletback:= ( 9 . 4 ~  - 0.5fl).33.7fl.3~ outletback = 33.3CY 

Totals (reinforcing - see spreadsheet) 

conctotal := outletwall + outletheadwall + inletwall + inletheadwall 

pedrail := inletrail + outletrail 

pedrail = 3 0 p/ 
extotal := Nwallexcv + Swallexcv + nwwallexcv + SWwallexcv 

backtotal:= Nwallback + Swallback + nwwallback + SWwallback + inletback + outletback Ibacktotal= 5 1 2 . 8 ~ ~  1 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 83rd Avenue 
Paint Quantities 100% 

General Unit Definitions 

kips:= lOO01bf Ibf pcf := - CY := 27ft 3 
If := ft 

f t  
3 

kcf := 1000pcf ksi := 1000psi sqft := A 
2 sqyd:= gfi 2 

wconc := 150pcf weiqht of concrete 

lnlet Retainincr Walls Painting 

inletwalll := Osqfl 

inletwall2 := Osqft 

inlettotal := inletwalll + inletwall2 

lnlet Class A (fc=3000 psi) Headwall Painting 

inletheadwall := Osqft 

No paint or aesthetics for inlet retaining walls since they are 
temporary 

inlettotal = 0 ft D 

Outlet Retainincr Walls Paintinq 

outletwall1 := 1.02.[16in.(87.02ft + 9.5in) + 92oqft + 6fjsqft] IW Wall measured in Microstation, 2% added as well as as top 
of and backside (6 )  - includes culvert area 

outletwall2:= 1.02.[16in.(87.86ft + 9.5in) + 92gsqft] SW Wall measured in Microstation, 2% added as well as as top 
of and backside (6") 

outlettotal := outletwalll + outletwall2 

Outlet Class A ( f  c=3000 psi) Headwall Painting 

outletheadwall := 33.7~.(9.4ft  + 12.75in + 6in). 1.02 Length as measured in Microstation, 2% added 

loutletheadwall = 376.8ftZ I 

painttotal := inlettotal + outlettotal + inletheadwall + outletheadwall painttotal = 2570.1 sqft 

Designed by: CAL 
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DMJM+HARRIS Project: BHOC Subject: 83rd Avenue 
Paint Quantities 100% 

Aesthetic Treatments 

lnlet Headwall 

aesthinlethead := Osqft 

lnlet Retainina Wall 

aesthinletwall := Osqfi 

Outtlet Headwall 

aesthoutlethead:= 3 3 . 7 f i . 9 . 4 ~  

laesthinlethead = 0 sqft 

laesthinletwal~= 0 sqft 1 

Outlet Retaininq Wall 

2 aesthoutletwall:= 9 2 0 ~  + 929ft 2 

aesthtotal := aesthinlethead + aesthinletwall + aesthoutlethead + aesthoutletwall 

]aesthtotal= 2 165.8 sqft ] 

Designed by: CAL 
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DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 87th Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

General Unit Definitions 

kips := lOOOlbf 
Ibf 

pcf := - CY := 27ft If := ft  

fi3 
kcf := 1 OOOpcf ksi := lOOOpsi sqft := fi * sqyd:= 9R 

2 

wconc := 150pcf weinht of concrete 

Structural Quantities (f c = 4000 psi) - CLASS AA 

Includes: 
Abutment caps 
Backwalls 
Wingwalls 
Retaining Walls 
Approach slabs 

Abutment 1 

abutlmaincap := (1073.02ft - 1070.02ft).[ 12ft + lOin + 2-(1 ft + 1 lin)]-(lft + gin + 1 lin + 14in) 

abutl maincap = 7.1 CY 

abutlstem := [ 12ft + lOin + 2.(lft + llin)]-(14.in.l.57-ft) + lO.ft.1.5.ft.l-ft + 2.(10-in)-(l.57-ft)-(l.ft + 9-in + 11-in) 

abutl stem = 1.9CY 

abutlwing := 2.(68.13sqft).(14in) 

abutlwing = 5.9CY 

abutlretwall := (4.41.sqft).(7.ft).2 

abutlretwall = 2.3 CY 

fillets := 0.17.CY 

abut 1 TOTAL := abut lmaincap + abut 1 stem + abut lwing + abut lretwall + fillets 
(abut 1 TOTAL = 17.4 CY 1 

Abutment 2 

abut2maincap := (1073.33ft - 1070.33ft).[ 12ft + lOin + 2.(lft + llin)].(lft + gin + Ilin + 14in) 

abut2stem := [ 12ft + lOin + 2.(lft + 1 lin)].(14in.l.59.ft) + 10-ft.1.5.ft.l-ft + 2.(10-in).(1.59.ft).(l-ft + 9-in + 1 Isin) 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 87th Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

fillets = 0.1 7 CY 

abut2TOTAL := abut2maincap + abut2stem + abut2wing + abut2retwall+ fillets abut2TOTAL = 17.5 CY 

Approach Slabs (2) 

apprslab := 2- loft. 16.ft. 1 -ft 

Drilled Shafts s t  3 0  
Abutment Drilled Shafts -A 
Abutlshafi := 2-(1070.27ft - 1045.27fl) 

Abut2shafi := 2.(1070.58A - 1045.58fl) 

Abutlshafi = 50 If 

Abut2shafi = 50 If 

Shotcrete 

Abut1 shot := lOsqyd 

Abut2shot := lOsqyd 

Abutlshot = 10 sqyd 

Abut2shot = 10 sqyd 

Reinforcina Steel - bv location - calculated utilzinn spreadsheet 

reinfabutl := 2414-lb 

reinfabut2 := 241 5-1b 

reinfapprslab := 21 92.1b 

reinftotal := reinfabutl + reinfabut2 + reinfapprslab reinftotal = 7021 1b 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOl L Subject: 87th Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

Concrete Painting 

Wingwall and Retaining Walls 

Paint := 4.18.ft.(1.22.ft + 0.5.ft + 1.167.ft) + 4.7-fi-(0.75.A + 0.5.ft + 0.8333.e) 

Paint = 266.2 ft 
2 

Excavation to include abutment cap, wingwalls, and retaining walls 

Abutments 

abutlexcv := [ 16ft + 8in + 2.(lft + 6in)].(3ft)t).[ 1.(3.83.ft) + 2.(lft + 6in)I 

abut 1 excv = 14.9 CY 

Winqwalls 

winglexcv := 2-1 14in + 2-(1ft + 6in)].2.58ft.(18.ft - 1.5.ft) 

winglexcv = 13.1 CY 

retwallexcv:= 2.(7.ft + 1.5.ft).(2.ft).[3-ft + 2(1.5.ft)] 

retwallexcv = 7.6 CY 

Total 1 EXCV := abut 1 excv + wing 1 excv + retwallexcv 

Excavation to include abutment cap, wingwalls, and retaining walls. 

Abutments 

abut2excv := [ 16ft + 8in + 2-(lft + 6in)].(3ft)-[ le(3.83.ft) + 2.(lft + 6in)l 

abut2excv = 14.9 CY 

Winqwalls 

wing2excv := 2.C 14in + 2.(lft + 6in)].2.57.ft.(18.0ft - 1.5.ft) 

wing2excv = 13.1 CY 

Total2EXCV := abut2excv + wing2excv + retwallexcv 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 87th Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

1 

Backfill - Abutment 1 

Abutments 

abutlback := (16ft + 8in).(3ft)-(4.57ft) 

abutlback = 8.5 CY 

Approach Slab 

AppSlabl := l.ft-(16.ft - 3-ft)-lO-ft 

AppSlabl = 4.8 CY 

Winawalls 

winglback := 2.(3.79ft).(18.ft).3.ft 

wingl back = 15.2 CY 

retwallback := 2-3.ft.2.ft-7.ft 

retwallback = 3.1 CY 

Total1 back := abut1 back + wingl back + AppSlabl + retwallback 

l~ota l l  back = 3 1.5 CY I 

Abutments 

abut2back := (16ft + 8in).(3ft).(4.59ft) 

A~proach Slab 

Total2back := abut2back + wing2back + AppSlab2 + retwallback 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 83rd Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

General Unit Definitions 

kips := lOOOlbf 
Ibf 

pcf := - CY := 27ft If := ft 

ft3 

sqyd:= 9ft 
2 

kcf := lOOOpcf ksi := lOOOpsi sqft := ft 

wconc := 150pcf weiqht of concrete 

Structural Quantities ( fc = 4000 osi) - CLASS AA 

Includes: 
Abutment caps 
Backwalls 
Wingwalls 

r Retaining Walls 
Approach slabs 

Abutment 1 

abutlmaincap := (1088.24ft - 1085.24ft).[ 12fi + lOin + 2.(lft + 1 lin)].(lft + gin + 1 lin + 14in) 

abut lmaincap = 7.1 CY 

abutlstem := [ 12ft + lOin + 2-(lft  + llin)].(14.in-1.62.ft) + loeft-1.5.ft.l.ft + 2-(10.in).(1.62.ft).(l.ft + 9.in + 11-in) 

abut1 stem = 2 CY 

abutlwing := 2.(68.58sqft).(14in) 

abut 1 wing = 5.9 CY 

abutlretwall := (4.36-sqft).(7.ft).2 

abutlretwall = 2.3 CY 

fillets := 0.17-CY 

abutlTOTAL := abutlmaincap + abutlstem + abutlwing + abutlretwall + fillets 

Abutment 2 

abut2maincap := (1087.46ft - 1084.46ft).[ 12ft + lOin + 2.(lft + llin)].(lft + gin + I lin + 14in) 

abut2stem := [ 12ft + lOin + 2.(lft + llin)].(14in.1.54-ft) + lO.ft.l.5.ft.l-ft + 2.(10.in).(1.54.ft).(l-ft + 9.in + 1l.in) 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, S R l O l L  Subject: 83rd Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

fillets = 0.17 CY 

abut2TOTAL := abut2maincap + abut2stem + abut2wing + abut2retwall+ fillets l a b u t . 2 ~ 0 ~ ~ ~  = 17.3 CY I 

Approach Slabs (2) 

apprslab := 2.1 Oft. 16.A.1 a f t  

Drilled Shafts 
I ,  

' ?:5s 
Abutment Drilled Shafts - Wcb 

/ 

Abutlshaft := 2.(1085.49ft - 1055.49ft) 

Abut2shaft := 2-(1084.71 ft - 1054.71 ft) 

Abutlshaft = 60 If 

Abut2shafi = 60 1f 

Shotcrete 

Abut 1 shot := 1 Osqyd 

Abut2shot := lOsqyd 

Abutlshot = 10 sqyd 

Abut2shot = 10 sqyd 

Reinforcinn Steel - bv location - calculated utilzina spreadsheet 

reinfabutl := 2415.1b 

reinfabut2 := 2413.1b 

reinfapprslab := 2 194.1b 

reinftotal := reinfabutl + reinfabut2 + reinfapprslab reinftotal = 7022 lb 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOl L Subject: 83rd Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

Concrete Paintinq 

Wingwall and Retaining Walls 

Paint := 4.18.ft.(1.22-ft + 0.5-ft + 1.167-ft) + 4-7.ft-(0.46.ft + 0.5.ft + 0.8333.ft) 

Paint = 258.1 ft 
2 

Excavation to include abutment cap, wingwalls, and retaining walls 

Abutments 

abutlexcv:= [ 16ft + Sin + 2-(lft + 6in)].(3ft)-[ 1.(3.83-ft) + 2.(lft + 6in)l 

abutl excv = 14.9 CY 

Winawalls 

winglexcv := 2.[ 14in + 2.(lft + 6in)].2.64ft.(18.ft - 1.5.ft) 

winglexcv = 13.4 CY 

retwallexcv := 2-(7.ft + 1.5.ft).(2-ft).[3.ft + 2(1.5.ft)] 

retwallexcv = 7.6 CY 

Total 1 EXCV := abutl excv + wing1 excv + retwallexcv 

Excavation to include abutment cap, wingwalls, and retaining walls. 

Abutments 

abut2excv:= [ 16ft + 8in + 2.(lft + 6in)].(3ft).[ 1.(3.83.ft) + 2.(lfi + 6in)I 

abut2excv = 14.9 CY 

Winawalls 

wing2excv := 2-[ 14in + 2.(lft + 6in)].2.64-ft.(18.0ft - 1.5.ft) 

wing2excv = 13.4 CY 

Total2EXCV := abut2excv + wing2excv + retwallexcv 

Checked by: 
Date: 



DMJM+HARRIS Bethany Home Outfall Channel, SRlOlL Subject: 83rd Avenue 
to 83rd Ave. Pedestrian Bridge Qty. 

Backfill - Abutment 1 

Abutments 

abut1 back := (16ft + 8in).(3ft).(4.62ft) 

abutlback = 8.6CY 

A~proach Slab 

AppSlabl := l.ft.(16.ft - 3.ft)-lO,ft 

AppSlabl = 4.8 CY 

Winslwalls 

winglback := 2.(3.81ft).(18-ft).3.ft 

wing1 back = 15.2 CY 

retwallback := 2.3.ft.2.A.7.ft 

retwallback = 3.1 CY 

Totallback := abutlback + winglback + AppSlabl + retwallback 

l~ota l l  back = 3 1.7 CY I 

Abutments 

abut2back := (16ft + 8in).(3ft).(4.54ft) 

Approach Slab 

AppSlab2 := l.ft.(16.ft - 3.ft).lO.ft 

Total2back := abut2back + wing2back + AppSlab2 + retwallback 

Checked by: 
Date: 



PROJECT: BETHANY HOME OUTFALL CHANNEL BY: GLADWIN 07-08-02 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY DMJM+HARRIS NO. 6888 
SUBJECT: COST ESTIMATE WORKSHEET (100% DESIGN) - LANDSCAPE ARCHITECTURE 

TOTAL 

$28,200.00 

UNIT 
COST 

$3.00 

ITEM 
NO. 

1 

QTY 

9,400 

DESCRIPTION 
NEW CONSTRUCTION 

MISC. EARTH GRADING & BERMS 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

UNIT 

SF 
2,416,118 

989 
649 

3,545 
2,695 
291 

19,319 
1,824,840 
591,278 

8 
505 

FINE GRADING 
TREES (1 5 GAL.) 
TREES (24" BOX) 
SHRUBS (5 GAL) 
GROUNDCOVER (1 GAL) 
BOULDERS 
CONCRETE HEADER (6"x12") 
TURF SEEDING (INCL. SOIL PREP) 
DECOMPOSED GRANITE (PLANTING AREAS) 
TRAIL MILE MARKERS 

SF 
T I  

E A 
E A 
E A 
E A 
LF 
SF 
SF 
E A 
SF 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

SF 
SF 
SF 
LF 
SF 
SF 
EA 
E A 
EA 
E A 
E A 
EA 
E A 
EA 
E A 
EA 

$75.00 
$225.00 

$17.00 
$7.00 

$1 25.00 
$1 1 .OO 
$0.1 5 
$0.30- 

$500.00 
$2.50 

COLORED CONCRETE PAVING 
INTERLOCKING CONCRETE PAVERS 
STAMPED, COLORED CONCRETE BANDS (Includes all secondary paths to primary path intersections) 
TUBULAR STEEL SAFETY RAILING 
PUMP STATION ENCLOSURE (incl. CMU walls, T.S. gate, chain link cover at pump station) 
CMU RETAINING WALL (Neighborhood Nodes only) 
VEHICLE ACCESS RAMP (Neighborhood Nodes only) 
REMOVEABLE BOLLARDS (All nodes) 
PARKBENCH 
CONCRETE SEAT PODS 
BICYCLE LOOPS 
DRINKING FOUNTAIN 
TRASH RECEPTACLES 
PICNIC TABLE 
BARBECUE GRILL 
SHADE RAMADA 

TOTAL LANDSCAPE & HARDSCAPE -ALL NODES AND LINEAR PARK 

$74,175.00 
$146,02530 
$60,265.00 
$1 8,865.00 
$36,375.00 

$212,509.00 
$273,726.00 
$177,383.40 

$4,000.00 
$1,262.50 

$7.00 
$7.00 
$7.00 

$50.00 
$20.00 
$50.00 

$6,000.00 
$400.00 

$1,350.00 
$600.00 
$125.00 

$3,875.00 
$440.00 

$1,150.00 
$260.00 

$1 5,000.00 
- 

3,303 
1,566 
5,830 
400 
584 
924 
2 
12 
13 
6 
20 
7 
8 
2 
2 
2 

$23,121 .m - 
$10,962.00 
$40,8i0.00 
$20,000.00 
$1 1,680.00 
$46,200.00 
$12,000.00 
$4,800.00 

$17,%6% 
--- $33~.00 
$2,500.00 

$27,i25.00 
$3,520.00 
$2,300.00 
$m 

$30,000.00 

$1,410,279.80 



PROJECT: BETHANY HOME OUTFALL CHANNEL BY: GLADWIN 07-08-02 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY DMJM+HARRIS NO. 6888 
SUBJECT: BID ITEMS (100% DESIGN) - LANDSCAPE ARCHITECTURE 

TOTAL UNIT 
COST 

UNIT QTY ITEM 
NO. 

DESCRIPTION 
NEW CONSTRUCTION 



BHOC 
FINAL QUANTllY SUMMARY SHEET 



BHOC 
FINAL SUMMARY COST ESTIMATE 

ITEM NO. DESCRIPTION UNIT QUANTITY PRICE AMOUNT 
350-3 REMOVE EXISTING WATER PIPE LF 895 $2 $1,790 

REMOVE EXISTING SEWER PlPE 
JACK AND BORE 36-INCH PlPE 
DUCTILE IRON PlPE (12"), CLASS 150 
STEEL CASING PlPE (18") 
COMBINATION AlRNAC VALVE 
1 2  GATE VALVE 
LINED DUCTILE IRON PlPE (87, CLASS 150 
LINED DUCTILE IRON PlPE (127, CLASS 150 
LINED DUCTILE IRON PlPE (20'7, CLASS 150 
SANITARY SEWER MANHOLE, 5' DIAMETER, MAG DTL 420 

625-3 SANITARY SEWER MANHOLE, 6' DIAMETER, MAG DTL 420 E A 2 $20,000 $40,000 
TOTAL $338,203 

100% Utl Estimate.xls 



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 

lsolation Gate Valve (12") 
lsolation Gate Valve (8") 
lsolation Gate Valve (6 )  
lsolation Gate Valve (4)  
lsolation Gate Valve (3") 

Ea. 
Ea. 
Ea. 
Ea. 
Ea. 

Quick Coupling valves - - - -  * . * " . -  - Ea. 102 $125.00 $12,750.00 
'IRRlNET Controller Asiembly (4bsCtion) E a  '-  '1 ---* $2~,000.00' '--$24,000.00' 
IRRINET Controller Assembly (32 station) Ea. 2 $20,000.W3 $40,000.00 
SCORPIO Controller Assembly (16 station) Ea. 6 $5,000.00 $30,000.00 
SCORPIO Controller Assembly (24 station) Ea. 1 $7,000.00 $7,000.00 
SCORPIO Conpoller Assembly (32 setion) -- Ea-- _ - 6 .  $9,ooq.00* -- $5P,000.04 
12" Class 200 PVC Pipe (mainline wlfittings) L.F. 600 $20.00 $12,000.00 
8 Class 200 PVC pipe (mainline wlfittings) L.F. 
6 Class 200 PVC Pipe (mainline wlfittings) L.F. 
4" Class 200 PVC Pipe (mainline wlfittings) L.F. 
3" Class 200 PVC Pipe (mainline wlfittings) L.F. 
2" Class 200 PVC Pipe (mainline wlfittings) L.F. 
2" Remote Control Valve Assembly (inc. low voltage wire) Ea. 
1.5" Remote Control Valve Assembly (inc. low voltage wire) Ea. 
1" Remote Control Valve Assembly (inc. low voltage wire) Ea. 
1" Drip Remote Control Valve Assembly (inc. low voltage wire) Ea. 
Pop-up Rotary Sprinklers wl lateral (Hunter 1-40) Ea. 
Pop-up Rotary Sprinklers wl lateral (Hunter 1-2011-25) Ea. 
Drip Emitter Assemblies at #5 Shrubs wl lateral Ea. 
Drip Emitter Assemblies at # I  Shrubs wl lateral Ea. 
Drip Emitter Assemblies at Trees in Turf w/ lateral Ea. 
Drip Emitter Assemblies at Trees wl lateral Ea. 
Drip Flush Cap Assemblies Ea. 
24" C900 PVC Pipe (sleeving) L.F. 
2 0  C900 PVC Pipe (sleeving) L.F. 
14" C900 PVC Pipe (sleeving) L.F. 
12" Class 200 PVC Pipe (sleeving) L.F. 
8 Class 200 PVC Pipe (sleeving) L.F. 
6 Class 200 PVC Pipe (sleeving) L.F. 
4" Class 200 PVC Pipe (sleeving) L. F. 

Subtotal 

Contingency (1 0%) 

Total lnigation $1,106,182.00 

Aqua Engineering, Inc. 



L u m ~  Sum Breakdown by Bid Item 

Subtotal $1,005,620.00 

Contingency (1 0%) $1 00,562.00 

Total Irrigation $1,106,182.00 

Aqua Engineering, Inc. 
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