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JAN 0 6  2QO4 

CERTIFIED MAIL IN REPLY REFER TO: I d!yosaeI I 
RETURN RECEIPT REQUESTED Case No.: 03-09-0640R 

The Honorable Elaine Scrnggs Community: City of Glenda1 
Mayor, City of Glendale Community No.: 040045 
5850 West Glendale Avenue 
Glendale, AZ 85301 104 

Dear Mayor Scruggs: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Mariwpa County, Arizona and 
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65 of 
the National Flood Insurance Program (NFIP) regulations. In a letter dated March 5, 2003, Mr. Michael 
Duncan. P.E.. CFM, Senior Civil Engineer, Flood Delineation Branch, Flood Control District of Maricopa 
county,requ;sted &at FEMA evaluGe the effects that an updated detailed hydralogic analysis, updated 
detailed and approximate hydraulic analyses, updated topographic information, and the proposed Bethany - - 
Home Outfall Channel (BI-IOC) project along the north and east side of Grand Canal from the confluence 
with the New River to 63rd Avenue would have on the flood hazard information shown on the effective 
FIRM and FIS report. The BHOC pmject includes an existing concrete-lined trapezoidal channel that runs 
parallel to Grand Canal from the New River to the Agua Fria Freeway (Loop 101) and the existing Sunset 
Detention Basin at the intersection of Indian School Road and 64th Avenue. Proposed project elements 
will include channelization from the Agua Fria Freeway to approximately 600 feet upstream of 
83rd Avenue; a concrete-lined rectangular channel from just upstream to approximately 1,200 feet 
upstream of Camelback Road; concrete box culverts; conveyance facilitlcs; storm drains; an offline 
detention basin at 87th Avenue; and the Maryvale Detention Basin at 67th Avenue. 

All data required to complete our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Mr. Jeffrey R. Minch, P.E, Project Manager, DMJM+Harris, 
and Mr. Duncan. 

Because this revision request also affects the City of Phoenix and the unincorporated areas of Maricopa 
County, separate CLOMRs for those communities were issued on the same date as this CLOMR. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. The 
submitted existing conditions HEC-RAS hydraulic computer model, dated January 17,2003, based on 
updated topographic information, was used as the base conditions model in our review of the proposed 



conditions model for this CLOMR request. We believe that, if the proposed project is constructed as 
shown on the drawings entitled "Bethany Home Outfall Channel SR lOlL to 83RD Avenue," dated 
September 2002, and "Bethany Home Outfall Channel, Phase 11," dated December 2002, and as described 
in the submitted Technical Data Notebook entitled "Bethany Home Outfall Channel, Conditional Letter of 
Map Revision," Volumes I and II, dated January 2003, all prepared by DMJM+Harris, and the data listed 
below are received, a revision to the FIRM would be warranted. 

As a result of the proposed project, Special Flood Hazard Areas (SFHAs), areas that would be inundated . 
by the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood), will be 
added along Grand Canal from the confluence with the New River to 107th Avenue, from just upstream of 
Bethany Home Road to approximately 200 feet upstream of 99th Avenue, and from approximately 100 feet 
upstream of 91 st Avenue to approximately 600 feet upstream of 83rd Avenue. In addition, a new SFHA 
will be established for the new offline detention basin that will be located approximately 2,600 feet 
downstream of 83rd Avenue. 

As a result of the proposed project, the width of the SFHA for the ponding area along Grand Canal will 
increase in some areas and decrease in other areas compared to the effective SFHA width from 
approximately 600 feet upstream of 83rd Avenue to approximately 100 feet upstream of Camelback Road. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM and FIS report. 

• Detailed application and certification forms, which were used in processing this request, must be 
used for requesting final revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must 
be included. (A copy of this form is enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ from the conceptual plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted fonns showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood, together with a topographic work 
map showing the revised floodplain boundaries, must be submitted with Form 2. 

Effective September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters ark required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 



in U.S. funds to the National Flood Insurance Program, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Menifield, VA 221 16-3 173 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

Community acknowledgment of the map revision request 

An officially adopted maintenance and operation plan for the detention basins. This plan, which 
may be in the form of a written statement from the community Chief Executive Officer, an 
ordinance, or other legislation, must describe the nature of the maintenance activities, the 
frequency with which they will be performed, and the title of the local community official who 
will be responsible for ensuring that the maintenance activities are accomplished. 

ARer receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM and PIS report. Because the BFEs would change as a result of the project, a 90-day 
appeal period would be initiated, during which community officials and interested persons may appeal the 
revised BFEs based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a channel-modificationiculvert project. NEIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your 
community's existing floodplain management regulations. Consequently, the ultimate responsibihty for 
maintenance of the modified channel and culverts rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for constmction in the - - 

SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NEIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 



Division of FEMA in Oakland, California, at (510) 627-7103. If you have any questions regarding this 
CLOMR, please call our Map Assistance Center, toll &ee, at I-877-FEMA MAP (1-877-136-2621). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

cc: The Honorable R. Fulton Brock 
Chairman, Maricopa County 
Board of Supervisors 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 

Mr. Lany Broyles, P.E. 
City Engineer 
City of Glendale 

Mr. Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

For: Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Ms. Shanna Yager 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas, P.E. 
Branch Manager 
Floodplain Management 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Civil Engineer 
Flood Delineation Branch 
Flood Control District of Maricopa County 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 



I Washington,  D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

IN REPLY REFER TO: 
Case No.: 03-09-064013 

The Honorable R. Fulton Brock 
Chairman, Maricopa County 
Board of Supervisors 

301 West Jefferson, 10th Floor 
Phoenix, AZ 85003 

Community: Maricopa County, AZ 
Community No.: 040037 

Dear Mr. Brock: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and 
Incorporated Areas, in accordance with Part 65 of the National Flood Insurance Program (NFIP) 
regulations. In a letter dated March 5,2003, Mr. Michael Duncan, P.E., CFM, Senior Civil Engineer, 
Flood Delineation Branch, Flood Control District of Maricopa County, requested that FEMA evaluate the 
effects that an updated detailed hydrologic analysis, updated detailed and approximate hydraulic analyses, 
updated topographic information, and the proposed Bethany Home Outfall Channel (BHOC) project along 
the north and east side of Grand Canal from the confluence with the New River to 63rd Avenue would 
have on the flood hazard information shown on the effective FIRM and FIS report. The BHOC project 
includes an existing concrete-lined trapezoidal channel that runs parallel to Grand Canal from the New 
River to the Agua Fria Freeway (Loop 101) and the existing Sunset Detention Basin at the intersection of 
Indian School Road and 64th Avenue. Proposed project elements will include channelization from the 
Agua Fria Freeway to approximately 600 feet upstream of 83rd Avenue; a concrete-lined rectangular 
channel from just upstream to approximately 1,200 feet upstream of Camelback Road; concrete box 
culverts; conveyance facilities; storm drains; an offline detention basin at 87th Avenue; and the Maryvale 
Detention Basin at 67th Avenue. 

All data required to complele our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Mr. Jeffrey R. Minch, P.E, Project Manager, DMJM+Hanis, 
and Mr. Duncan. 

Because this revision request also affects the Cities of Glendale and Phoenix, separate CLOMRs for those 
communities were issued on the same date as this CLOMR. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. The 
submitted existing conditions HEC-RAS hydraulic computer model, dated January 17,2003, based on 
updated topographic information, was used as the base conditions model in our review of the proposed 
conditions model for this CLOMR request. We believe that, if the proposed project is constructed as 
shown on the drawings entitled "Bethany Home Outfall Channel SR 101L to 83RD Avenue," dated 
September 2002, and "Bethany Home Outfall Channel, Phase 11," dated December 2002, and as described 
in the submitted Technical Data Notebook entitled "Bethany Home Outfall Channel, Conditional Letter of 
Map Revision," Volumes I and 11, dated January 2003, all prepared by DMJM+Harris, and the data listed 
below are received, a revision to the FIRM would be warranted. 

As a result of the proposed project, Special Flood Hazard Areas (SFHAs), arcas that would be inundated 
by the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood), will be 



added along Grand Canal from approximately 200 feet upstream of 99th Avenue to approximately 100 feet 
upstream of 91st Avenue. 

Upon completion of the project, your commnnity may submit the data listed below and request that we 
make a final determination on revising the effective FIRM and FIS report. 

Detailed application and certification forms, which were used in processing this request, must be 
used for requesting final revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must 
be included. (A copy of this form is enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ from the conceptual plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood, together with a topographic work 
map showing the revised floodplain boundaries, must be submitted with Form 2. 

Effective September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
aclordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 
in U.S. funds to the National Flood Insurance Program, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Feecharge System Administrator 

P.O. Box 3173 
Memifield. VA 22 1 16-3 173 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

Community acknowledgment of the map revision request 

An officially adopted maintenance and operation plan for the detention basins. This plan, which 
may be in the form of a written statement born the community Chief Executive Officer, an 
ordinance, or other legislation, must describe the nature of the maintenance activities, the 
frequency with which they will be performed, and the title of the local community official who 
will be responsible for ensuring that the maintenance activities are accomplished. 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM and FIS report. Because the BEES would change as a result of the project, a 90-day 
appeal period would be initiated, during which community officials and interested personsmay appeal the- 

a revised BFEs based on scientific or technical data. 



The basis of this CLOMR is, in whole or in part, a channel-modification~culvert project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-canying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your 
community's existing floodplain management regulations. Consequently, the ultimate responsibility for 
maintenance of the modified channel and culverts rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of loc'al conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

If you have any questions regarding floodplain management rebwlations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 
Division of FEMA in Oakland, California, at (510) 627-7103. If you have any questions regarding this 
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

Enclosures 

For: Doug Bcllomo, P.E., CFM, Acting Chief 
Hazard Identification Section 
Mitigation Division 
Emergency Preparedness 
and Response Directorate 

cc: The Honorable Elaine Scruggs 
Mayor, City of Glendale 

The Honorable Skip Rimsza 
Mavor. Citv of Phoenix . .  , 
Mr. Michael S. Ellegood, P.E. 

Ms. Shanna Yager 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas, P.E. 
Branch Manager 

Chief Engineer and General Manager Floodplain ~ a n a ~ e m c n t  
Flood Control District of Maricopa County Flood Control District of Maricopa County 

Mr. Lany Broyles, P.E. Mr. Michael Duncan, P.E., CFM 
City Engineer Senior Civil Engineer 
City of Glendale Flood Delineation Branch 

Flood Control District of Maricopa County 
Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager Mr. Brian Cosson 
Street Transportation Department NFIP Coordinator 
City of Phoenix Arizona Department of Water Resources 
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Federal Emergency Management Agency 
Washington,  D.C. 20472 

JAN 06 2004 

CERTIFIED MAIL IN REPLY REFER TO: 
RETURN RECEIPT REQUESTED Case No.: 03-09-0640R 

The Honorable Skip Rimsza 
Mayor, City of Phoenix 
200 West Washington Street, 1 lth Floor 
Phoenix, AZ 85003-161 1 

Community: City of Phoenix, AZ 
Community No.: 040051 

Dear Mayor Rimsza: 

This responds to a request that the Department of Homeland Security's Federal Emergency Management 
Agency (FEMA) comment on the effects that a proposed project would have on the effective Flood 
Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona and 
Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with Part 65 of 
the National Flood Insurance Program (NFIP) regulations. In a letter dated March 5,2003, Mr. Michael 
Duncan, P.E., CFM, Senior Civil Engineer, Flood Delineation Branch, Flood Control District of Maricopa 
County, requested that FEMA evaluate the effects that an updated detailed hydrologic analysis, updated 
detailed and approximate hydraulic analyses. updated topographic information, and the proposed Bethwy 
Home Outfall Channel (BHOC) project along the north and east side of Grand Canal from the confluence 
with the New River to 63rd Avenue would have on the flood hazard information shown on the effective 
FIRM and FIS report. The BHOC project includes an existing concrete-lined trapezoidal channel that runs 
parallel to Grand Canal from the New River to the Agua Fria Freeway (Loop 101) and the existing Sunset 
Detention Basin at the intersection of Indian School Road and 64th Avenue. Proposed project elements 
will include channelization from the Agua Fria Freeway to approximately 600 feet upstream of 
83rd Avenue; a concrete-lined rectangular channel from just upstream to approximately 1,200 feet 
upstream of Camelhack Road; concrete box culverts; conveyance facilities; storm drains; an offline 
detention basin at 87th Avenue; and the Maryvale Detention Basin at 67th Avenue. 

All data required to complete our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Mr. Jeffrey R. Minch, P.E, Project Manager, DMJM+Harris, 
and Mr. Duncan. 

Because this revision request also affects the City of Glendale and the unincorporated areas of Maricopa 
County, separate CLOMRs for those communities were issued on the same date as this CLOMR. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NFIP. The 
submitted existing conditions HEC-RAS hydraulic computer model, dated January 17, 2003, based on 
updated topographic information, was used as the base conditions model in our review of the proposed 
conditions model for this CLOMR request. We believe that, if the proposed project is constructed as 



shown on the drawings entitled "Bethany Home Outfall Channel SR 101 L to 83RD Avenue," dated 
September 2002, and "Bethany Home OutUl Channel, Phase 11: dated December 2002, and as described 
in the submitted Technical Data Notebook entitled "Bethany Home Outfall Channel, Conditional Letter of 
Map Revision," Volumes I and II, dated January 2003, all prepared by DMJMtHarris, and the data listed 
below are received, a revision to the FIRM would be warranted. 

As a result of the proposed project, Special Flood Hazard Areas (SFHAs), areas that would be inundated 
by the flood having a 1-percent chance of being equaled or exceeded in any given year (base flood), will be 
added along Grand Canal from 107th Avenue to just upstream of Bethany Home Road. 

As a result of the proposed project, the width of the SFHA for the ponding area along Grand Canal will 
increase in some areas and decrease in other areas compared to the effective SFHA width from 
approximately 100 feet upstream of Camelback Road to 63rd Avenue. In addition, the entire base flood 
along Grand Canal will be contained within a concrete-lined channel from approximately 100 feet 
upstream to approximately 1,200 feet upstream of Camelback Road and within a reinforced-concrete box 
culvert from just downstream of 67th Avenue to just upstream of Indian School Road. The maximum 
increase in SFHA width, approximately 400 feet, will occurjust downstream of 75th Avenue. The 
maximum decrease in SFHA width, approximately 1,300 feet, will occur at Mariposa Street. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM and FIS report. 

Detailed application and certification forms, which were used in processing this request, must be 
used for requesting final revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1, entitled "Overview &Concurrence Form," must 
be included. (A copy of this form is enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ from the conceptual plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood, together with a topographic work 
map showing the revised floodplain boundaries, must be submitted with Form 2. 

Effective September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must bc 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order, made payable 



in U.S. funds to the National Flood Insurance Promam, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Merrifield, VA 221 16-3173 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

Community acknowledgment of the map revision request 

An officially adopted maintenance and operation plan for the detention basins. This plan, which 
may be in the form of a written statement from the community Chief Executive Officer, an 
ordinance, or other legislation, must describe the nature of the maintenance activities, the 
frequency with which they will be performed, and the title of the local community official who 
will be responsible for ensuring that the maintenance activities are accomplished. 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project, a 90-day 
appeal period would be initiated, during which community officials and interested persons may appeal the 
revised BFEs based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP regulations, 
as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying capacity within 
the altered or relocated portion of any watercourse is maintained. This provision is incorporated into your 
community's existing floodplain management regulations. Consequently, the ultimate responsibility for 
maintenance of the modified channel and culverts rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessq permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Director, Federal Insurance and Mitigation 



Division of FEMA in Oakland, California, at (5 10) 627-71 03. If you have any questions regarding this 
CLOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer For: Doug Bellomo, P.E., CFM, Acting Chief 
Hazard Identification Section Hazard Identification Section 
Mitigation Division Mitigation Division 
Emergency Preparedness Emergency Preparedness 
and Response Directorate and Response Directorate 

Enclosures 

cc: The Honorable R. Fulton Brock 
Chairman, Maricopa County 
Board of Supervisors 

Ms. Shanna Yager 
Principal 
Floodplain Administration 
Flood Control District of Maricopa County 

The Honorable Elaine Scruggs 
Mayor, City of Glendale 

Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Mr. Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District ofMaricopa County 

Mr. Larry Broyles, P.E. 
City Engineer 
City of Glendale 

Ms. Lynn M. Thomas, P.E. 
Branch Manager 
Floodplain Management 
Flood Control District of Maricopa County 

Mr. Michael Duncan, P.E., CFM 
Senior Civil Engineer 
Flood Delineation Branch 
Flood Control District of Maricopa County 

Mr. Brian Cosson 
NFIP Coordinator 
Arizona Department of Water Resources 



FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 

a Phoenix, Arizona 85009-6399 
(602) 506-1501 
FAX: (602) 506-4601 
TT: (602) 506-589 7 

TO: Hasan Mushtaq 
Floodplain Manager 
City of Phoenix 

SUBJECT: CLOMR package for Bethany Home Outfall Channel 

WE ARE SENDING YOU THE FOLLOWING ITEMS: [XI Enclosed C] Under separate cover 

Shop Drawings C] Prints Legal Description Samples Reports 

Specification Change Order Copy of Letter Plans Other 

THESE ARE TRANSMITTED: 

a 

For approval 

[XI For your use 

C] As requested 

C] Approved as submitted 

Approved as noted 

C] Returned for corrections 

Resubmit copies for approval C] For review and comments 

Submit copies for distribution Return corrected prints 

FOR ESTIMATE DUE: Borrowed prints being returned 

DESCRIPTION 
2-volume CLOMR package for Bethany Home Outfall Channel, 
by DMJM+Harris 

Remarks: 

NO. COPIES 
1 

SIGNED: 

a 

DATE 



@ NATIONAL FLOOD INSURANCE PROGRAM 
8 FEMA MAP COORDINATION CONTRACTOR 

05" .+ 
..--, * '  

October 8,2003 
-, . . 1 

Mr. Michael Duncan, P.E., CFM IN REPLY REFER TO: 
Senior Civil Engineer Case No.: 03-09-0640R 
Flood Control District of Maricopa County Communities: Cities of Glendale 
2801 West Durango Street and Maricopa County, 
Phoenix, AZ 85009 Community Nos.: 040045,040051, 

3 16-ADIACK . 

Dear Mr. Duncan: 

This acknowledges receipt of additional data in support of your request for a Conditional Letter &f&&. =:,-,!,,*:.. 

Revision for the above-referenced communities. Our review of the submitted data indicates we have the 
minimum data needed to continue our evaluation. If we need additional data to complete our evaluation, 
or if delays are encountered, we will notify you in writing within 60 days of the date of this letter. 

If you write to us about your request, please include the case number shown above in your letter. If you 
have general questions about your request, Federal Emergency Management Agency (FEMA) policy, or 
the National Flood Insurance Program, please call the FEMA Map Assistance Center, toll free, at 
1-877-FEMA MAP (1-877-336-2627). If you have specific questions concerning your request, please call 
the Revisions Coordinator for your State, Pemille Buch-Pedersen, who may be reached at (703) 3 17-6224. 

Sincerely, 

cc: Mr. Lany Broyles, P.E. 
Ciiy E~iginecf 
City of Glendale 

Hasan Mushtaq, Ph.D., P.E., CFM 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Mr. Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District of 
Maricopa County 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr.. Inc. 

Ms. Shanna Yager 
P~iri~ipal 
Floodplain Administration 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas 
Branch Manager 
Floodplain Management 
Flood Control District of Maricopa County 

Ms. Teni Miller 
Executive Consultant 
Mitigation Section 
Arizona Division of Emergency Management 

3601 Eisenhower Avenue, Alexandria, Virginia 223046425 PH: 703.960.8800 FX: 703.960.9125 

Micnael Baker Jr., lnc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



Moricopa County 

2801 West Durango Street * Phoenix, Arizona 85009-6399 
Telephone (602) 506- I501 

Fax (602) 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Fulton Brock 

Andrew Kunaseic 
Don Stapley 

Mary Rosr Garrido Wiicox 
Max W. Wilson 

October 3,2003 

P e d e  Buch-Pedersen, Regional Manager 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue, Suite 600 
Alexandria, Viinia 22304-6425 

CLOm Case No.: 03-09-0640R 
Name: Bethany Home Outfall Channel Projects 
Communities: Cities of Phoenix and Glendale and Maricopa County, AZ 
Community Nos.: 040051,040045, and 040037 

SUBJECT: Responses to your letter of July 11,2003 

Dear Ms. Buch-Pedersen: 

I have enclosed a letter and supplemental items from DMJM+HaIarris, that respond to the 7 
e n  in your letter of July 1 ,  2003. As-builts for the 4 major detention basins of the 
watershed are included. 

The enclosures include: 
1) Paper-copy as-builts of Maryvale Baseball Park at 51st Ave. and the Grand Canal, with the 

detention occuning at Ball Fields # 5 and # 6 and Parking Area B. 
2) Paper-copy as-builts of Sunset Basin at 64th Ave. and Indian School Road. 
3) A C D  with: a) "Glendale As-Built Drawings" (in tif format) for the basin at Northern 

Ave. and 63rd Ave., and for the basin at Orangewood Ave. and 69th Ave. 
b) A revised HEGRAS model for Phase I1 and Future 
c) A pdf fie of the 91st Avenue Basin calculations 
d) A pdf fie of your letter of July 11,2003 

If you have any questions, please contact me at 602-506-4732 or mwd(@rnail.maricopa.gov. 

Yours truly, 

q1%(Dw 
Mike Duncan. P.E.. CFM 
Senior Civil Engineer 
Flood Delineation Section 

Enclosures 



Copies to: Dan Sherwood, P.E. 
Engineering Depamnent 
City of Glendale 
5850 W. Glendale Av., 3rd Floor 
Glendale, AZ 85301-2599 

Hasan Mushtaq, P.E. 
floodplain Manager 
St. Trans. Dept., Cityof Phoenix 
200 W. Washington St, 5th Floor 
Phoenix, AZ 85003-1611 

Jeffre~Minch, P.E. 
DMJM+Harris 
2777 E. CamelbackRoad, Suite 200 
Phoenix, AZ 85016-4302 



2777 East Cameiback Road. Suite 200 
Phoenix, Arizona 85016-4302 

Tel: (602) 337-2700 

Fax: (602) 337-2620 

October 2,2003 

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

AlTN: Mr. Michael Duncan, P.E., C.F.M. 
Senior Civil Engineer 

RE: Bethany Home Outfall Channel (BHOC) 
Conditional Letter of Map Revision 
Case No.: 03-09-0640R 
Communities: Cities of Phoenix and Glendale and Maricopa County, AZ 
Community Nos.: 040051,040045 and 040037 
316-AD 

I 

SUBJECT: FEMA Request for Additional Data 1 
Dear Mr. Duncan: 

On July 14, 2003, the Flood Control District of Maricopa County (FCDMC) received a letter from the FEMA Map 
Coordination Contractor regarding the Conditional Letter of Map Revision (CLOMR) for the above-referenced project. 

a This letter indicated that additional data was required to complete the review of the CLOMR request. 

The FCDMC and DMJM+HARRIS met on August 11, 2003 to review and discuss the seven items listed in the letter 
and clarify our understanding of the data request. At this meeting, it was decided that DMJM+HARRIS would prepare 
a letter in support of the FCDMC submittal to the FEMA Map Coordination Contractor addressing the items listed in 
the request for additional data. I n  September, the FCDMC contracted with DMJM+HARRIS to provide this technical 
support. 

The responses provided below directly correspond to the numbered list in the attached FEMA letter. 

1. Based on your discussion of the supplemental data request with the FEMA reviewer, Craig Kennedy, we have 
collected the as-built construction plans of the Maryvale Baseball Basin at the northeast corner of 51'' Avenue and 
the Grand Canal; the Sunset Basin at 63rd Avenue and Indian School Road; and the Northern/Orangewood Basins 
at 63rd Avenue between Northern Avenue and Orangewood Drive for your submittal. Please note that the 
Northern/Orangewood Basins as-built plans are provided electronically on the attached CD. 

2. The main conveyance facility of the BHOC project extends from the New River to approximately 63rd Avenue and 
the Grand Canal, a distance of approximately six miles. The facility IS proposed to consist of a series of detention 
basins, open channels and closed conduits with a maximum width of 230 feet. In  an attempt to clarify the 
proposed floodplain limits considering the magnitude of the length to width scale differential of the proposed 
project and the width of the existing floodplain limits, DMJM+HARRIS used the Maryvale Area Drainage Master 
Plan topographic mapping as the background mapping for the CLOMR work maps. Details of the development of 
the work maps are presented in Section 5.2 of the Technical Data Notebook (TDN). 

It is apparent from this comment that we did not sufficiently explain that the mapping used to develop the 
hydraulic model for the CLOMR is based on the detailed topographic mapping illustrated on the construction and 
concept plans presented in Appendix E.1 of the TDN. 

A N  AECOM C O M P A N Y  



Page 2 of 4 
Cross-secfions 1415 through 1588: 
The indication of areas of high ground along the right bank of the BHOC is not an accurate depiction of existing 
conditions. The channel plan and profile drawing from Station 15+00 to Station 23+00 in Appendix E.l illustrates 
the updated topographic mapping. The supporting topographic survey for this portion of the project is provided 
in Appendix C.3 in the TDN. Provided with this letter is a revised HEC-RAS hydraulic model for the Phase I1 and 
future construction which better illustrates the existing condition along the right bank. It should be noted that 
this location is the confluence of two open channels, the BHOC from the east and the Agua Fria Freeway (101L) 
channel from the north. A photograph of this channel confluence is provided below prior to the construction of 
the BHOC to the east. 

Looking north 

The hydraulic mddel was also modified to add a new cross-section at the flume structure over the channel to 
better represent the cross-section geometry at this location. During our review of the hydraulic model at this 
location, we realized that the hydraulic model did not accurately depict the proposed channel geometry upstream 
of the confluence of these two channels. The channel bottom width under construction is actually 16.5 feet wider 
than depicted with the original submittal from approximately Station 17+41 to Station 56+33. This channel 
bottom width modification is included in the revised hydraulic model submitted with this letter and results in a 
lower water-surface elevation (WSEL). 

Crosssections 9400 through 9600: 
The topography illustrated along' the right bank of these sections is actually the south bank of the Grand Canal 
and the canal WSEL at the time the detailed mapping was developed. There is no actual levee at this location. 
The limits of the cross-sections in the HEC-RAS model extend into the Grand Canal. The channel plan and profile 
drawing from Station 93+00 to Station 103+00 in Appendix E.l illustrates the Grand Canal along the right bank 
of the BHOC. A photograph of the existing conditions prior to the construction BHOC is provided on the following 
page. The disked portion of the agricultural field to the left of the paved canal maintenance road illustrates the 
width of the BHOC right-of-way south of the Grand Canal. 

Cross-section 20400: 
The low point on the right side of the cross-section is a local low point in a street in the adjacent subdivision near 
the intersection of Highland Avenue and Wolf Street. The concept channel plan and profile drawing from Station 
195+00 to Station 215+00 in Appendix E.l illustrates the existing adjacent development at this location. The 
adjacent local streets convey runoff to the proposed facility from the contributing watershed. The updated 
hydraulic model has been modified to indicate that this portion of the cross-section is ineffective. This 
modification does not change the calculated WSEL in the hydraulic model. 

AN AECOM COMPANY 



ANVdW03 W033V NV 

a43 u! 73s~ leah-OOT a~ew!xo~dde aql sawnsse hlan!1e~asuo3 aNns Su!$el pau!qwo3 aql .u!seq uo!3ua~ap 
s!q3 lo4 aNn3 fiu!je~ a6.1eq3s!p-afie~o~s-afie~s aqj 40 ~uawdolanap aq3 ajeljsnll! suo!3elnqeJ paq3eUe aql 'lagal 

s!qj 03 pay3ene ale u!seg uo!JuaJaa anuanv ,r~6 a43 loj uo!JeAala .~aje~-qfi!q aq3 fiu!yoddns suo!jeln3leJ aql .s 

.h1auoa6 uo!pas 
-. 

-ssom aqz UOJJ leue3 pue.13 pa~ejpe aq4 aAowaJ oj pay!pow seM lanai s!q~ ~J!M paU!wqns lapow 3!lne~pAq 
aql pue~3 aqq 03 ~ua~ejpe u!seg uo!JuaJaa Jasuns 6u!s!xa aqJ salel3snll! 5'3 x!puaddv u! OO+LLZ 

uo!JeJs 03 OO+OLZ uo!jejs wo~j sfiu!~e~p al!jo~d pue ueld lauuep 3da3uo3 ayl 'pa[o~d aqljo uo!pas s!qj 6uole 
lapow SW-33~ aq3 Aq pa~ou ale slolla JO sfiu!u~e~ uo!pas-ssoa papuava Alle~!yan ON .u!seg uo!luajaa lasuns 

aqlo~ jua3eLpe leue3 pueq aq4 40 yueq pa3eAala aq1 aieJ3sn!l! 30~0 aqj jo peal s!q~ 6uole suojpas-SSOJJ au 
.'0658Z OJ 018LZ su~~P~S--Ssw3 

.h~awoa6 uojpas-sso.13 aq3 wo~j u!seq uo!$uaJap ~ua3ejpe aq3 anowal 
03 pagpow seM  anal s!41 ~JM pan!wqns lapow ~!lne~pAq aql '30~g aq3 03 qua3ejpe u!seg uo!juajaa anuanv 

,56 aqz sa$eJjsnll! ~'3 xipuaddv u! fiu!~eip uo!pn4suo3 fiu!~olloj ay$ pue OO+&L uo!$e~s 01 oo+&g uo!$~s wo~j 
s6u!me~p alyo~d pue ueld IauueqJ aql 'parold aq3 jo uojpas s!qj hole lapow SW-331-1 a41 Aq paqou ale siolla 
lo sfiu!u~e~ uo!pas-sson papuapa Alle3!gan ON '(u!seg uo!yajaa anuanv ,~6) ~uawuS!lv peou awoH Aueqjag 
aqj pue anuanv w~8 leau u!seq uo!$uajap jua~ejpe aql ajelpnll! 30~9 a43 40 q3ea.I s!qj 6uole suojpas-sso~~ au 

,'099L 04 0099 suO!23aS-ssOJ3 

pue3 puel3 aqj pue suiseq uo!iuajaJ lo uo!juaJap au!l-&o ~ua3erpe apnpu! MOB anjpagau! auyap 
03 pasn ala~ saanal amqM suo!JeJol le~!dAl '4!1!3ej a~uehanuo3 ay3 loj suo!3!puo~ MO~ pap!n!p jo uo!pln3leJ 

aqj ~uana~d 03 pue fiu!lapow 3!lne~pAIj ladold a3e3!l!Jejo3 pasn seM uo!punj aanal a41 'Na1 a4140 21'~s uo!paS 
u! pap!no~d s! aleMyos s!ql hq paje~auafi sfiu!u.~e~ aq3 jo uo!ssnDs!p v 'Nal tlW013 a43 ~J!M paU!wqns slapow 

s!lne~pAq S\M-3% a4~ uo ure~fio~d (T.T uo!s~a~) 5~133~3 aql pawaxa sIuyvti+wcwa Jeqj a1ou aseald % 

'~(31 aq3 u! €3 x!puaddv u! pap!~old s! 6u!ddew 3!qde~fiodo~ 
fiu!yoddns aqj pue slauuey ow jo axmnyuo3 a43 Allenpe s! uo!$e~o! s!ql 'Z wa~! 03 asuodsal aas aseald 'E 

.&!l!sej 3349 pasodold a43 01 lua~ejpe suo!~!puo3 aanal ou ale 'lan!y MaN aqj 03 - paqslapM fiu!jnq!~~uo~ aqJ wo~j gounl JajeMwJop aq3 Aanuo~ pue ~da~~a~u! 01 suo!~mo1 6u!puod asaq1 3e leuu 
puel3 aqjjo ap!s weal~sdn aq1 uo pays hlle~auafi s! 30~9 a41 ,sa!vado~d juasejpe spoo~ pue leue3 puem aqj 

40 Aueq aql 6uole spuod JajeM 'suo~!pu03 fiu!p!xa lapun quana w~o~s afi~el 6u!~na .suo!~e~ol awos u! pun016 
qua3erpe anoqe jaj IeJanas pas!el ale 3eql queq ~I!M IauueqJ uo!Inq!lJs!p uo!~efi!n! afiq e s! leu0 puem au 



Page 4 of 4 . 

BHOC channel for the three pipes which discharge from the basin to the BHOC. The hydraulic capacity analysis 
of the main 36-inch diameter outlet pipe was performed using HY8. The smaller 18-inch diameter storm drains 
were evaluated based on the lower discharge capacity of either the inlet hydraulics or the pipe capacity. The 
combined rating curve was then input into the HEC-I model. The output from the HEC-1 analysis indicates that 
the 100-year peak inflow of 176 cfs (D1021S) is attenuated by the detention basin to a peak oufflow rate of 88 
cfs and a storage volume of approximately 20.6 acre-feet. The corresponding water-surface elevation for the 
detention basin is approximately 1068.49 based on interpolation of the combined rating curve for 88 cfs. 

6. I spoke with Craig Kennedy about this comment on September 1 5 ~ ~  and explained the basis of the proposed 
boundary delineations for the SFHA designated Zone A along the Grand Canal from Bethany Home Road and 83rd 
Avenue to 75th Avenue. Since the design of this reach of the BHOC has only been completed to a conceptual 
level (15%), the adjacent City Park right-of-way was conservatively designated as a Zone A SFHA. During the 
final design of this reach of the project, the inflow concentration points and peak discharges will be developed 
along with the supporting hydraulic calculations for the inlet designs. It is likely that the final design of these 
inlet facilities will reduce the actual SFHA as part of the LOMR documentation. Based on a voice mail from Craig 
Kennedy and FEMA confirmation, these future calculations will become a condition of the CLOMR. The hydraulic 
analysis presented with the CLOMR illustrates that the proposed box culvert has the capacity to convey the 100- 
year flood. 

7. It is my understanding of the conversation with Craig Kennedy that a revised work map will not be required. The 
reviewer is referenced to the future construction concept plans presented in Appendix E.1. These plan and 
profile drawings illustrate the existing topography used to develop the HEC-RAS model and define the new SFHA. 
I f  it would be of assistance to the District and the reviewer, DMJM+HARRIS can plot these concept plans at full 
size. However, it should be noted that the plan view window of these concept plans do not provide sufficient 
coverage of the entire limits of the proposed or existing SFHA presented with the CLOMR documentation. 

I f  you have any questions on the supplemental data or require additional information, please do not hesitate to call 
me at (602) 337-2540. 

Sincerely, 

DMJM+HARRIS, Inc. 

Jeffrey  inch, P.E. 
Project Manager 

Attachments - CD, As-Built Construction Drawings 

Cc: BEH. File: 5807.410 

A N  AECOM COMPANY 
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Stage vs, Discharge 
91st Avenue Detention Basin 
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Stage vs. Storage 
97s Avenue Detention Basin 

100% SUBMITTAL 
REViSED BASIN WI MEANDERING PATH 

91at Avenue Detention Bas~n (CAD Measured) 

A VWnb calculated using HEC-1 conic method for reservior methods. 
A V,,, calculated by sutface cornparisions of contour lines using INROADS. 



RECEIVED 
NATIONAL FLOOD INSURANCE PR 

FEMA MAP COORDINATION CONTRACTO JuL 1 4 '03 

JUL 1 1 2003 

Mr. Michael Duncan, P.E., C.F.M. 
Senior Civil Engineer 

.. . 
i++ I# _ ._ ' ;,? 

IN REPLY REFER TO: 
Case No.: 03-09-0640R - 

Flood Control District of Maricopa County Communities: Cities of Phoenix and Glendale 
2801 West Durango Street and Maricopa County, AZ 
Phoenix, AZ 85009 Community Nos.: 04005 1,040045, and 040037 

Dear Mr. Duncan: 

This is in regard to your April 10,2003, request that the Federal Emergency Management Agency (FEMA) 
issue a Conditional Letter of Map Revision for the above-referenced communities. In a previous letter, you 
were Informed that additional data might be required to complete our review of the request. The data 
required to complete our review, which must be submitted within 90 days of the date of this letter, are 
listed below. 

1. Please provide as-built plans, certified by a registered professional engineer, of all constructed offsite 
detention basins. 

2. Our detailed review revealed that the proposed conditions Phase I1 hydraulic model contains areas of 
high ground along the right bank (looking downstream) of Bethany Home Outfall Channel (BHOC). 
It appears that the areas of high ground along BHOC at Cross Sections 1415 through 1588, 9400 
through 9600, and 20400 are acting as levees. Please provide evidence that the levees meet the 
requirements of Section 65.10 of the National Flood Insurance Program (NFIP) regulations. 
Alternatively, if a levee will not be in compliance with Section 65.10, please submit a hydraulic 
analysis and a revised certified topographic work map that support the boundary delineations of the 
Special Flood Hazard Area (SFHA), the area that would be inundated by the flood having a 1 -percent 
chance of being equaled or exceeded in any given year (base flood), based on failure of the levee. 

3. The submitted proposed conditions HEC-1 hydrologic model indicated a significant flow increase at 
Cross Section 1415. It appears the high ground at Cross Sections 1415 through 1588, acting as a 
levee, as stated in Item 2 above, will not allow the increased flow to enter BHOC and therefore will 
cause ponding along the right bank. Please submit a hydraulic analysis and more detailed topographic 
information to show that ponding will not occur along the right bank between Cross Sections 1415 and 
1588, or provide information to demonstrate that the flow will enter BHOC. 

3609 EisenhowerAvenoe, Alewandria, Virginia 223046425 PH: 703.960.8800 FX: 703.960.9925 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



4. Our detailed review revealed water-surface elevations (WSELs) higher than the end points of the cross 
sections at Cross Sections 6600 through 7660 and 27810 through 28590 in the proposed conditions 
HEC-RAS hydraulic model for Grand Canal. The use of vertically extended cross sections might both 
overestimate the base flood WSELs and underestimate the width of the base floodplain. Please revise 
the submitted hydraulic analyses to include additional ground elevation data at the cross sections to 
eliminate all extended cross sections. 

5. The submitted proposed conditions work maps show that the detention basin along Grand Canal at the 
intersection of 87th Avenue and Bethany Road will have a ponding elevation of 1068.49 feet, based on 
the inflow calculated from the HEC-1 hydrologic model. However, no backup stage-storage-discharge 
information was submitted to support this WSEL. Please submit sufficient analysis to demonstrate 
how the ponding elevation was calculated, or provide an explanation for this WSEL. 

6 .  From the submitted information, it is unclear how the proposed boundary delineations of the SFHA 
designated Zone A along Grand Canal from Bethany Road to 75th Avenue were determined. The 
submitted hydraulic analysis did not model the Zone A flooding outside the basins, channels, or 
culverts. Please submit a hydraulic analysis and more detailed topographic information for these 
proposed Zone A boundary delineations on the work maps. 

7. The submitted work map also does not provide essential information required to complete our detailed 
review of this request. Please submit a work map that includes topographic contour information used 

a for the base floodplain boundary delineations and the locations and alignments of Cross 
Sections 12200 through 28590. 

Please send the required data directly to us at the address shown at the bottom of the first page. For 
identification purposes, please include the case number referenced above on all correspondence. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. Any 
data submitted after 90 days will be treated as an original submittal and will be subject to all 
submittaVpayment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, which 
was published in the Federal Register, is enclosed for your information. 

If you are unable to meet the 90-day deadline for submittal of required items, and would like us to continue 
processing your request, you must request an extension of the deadline. This request must be submitted to 
us in writing and must provide (1) the reason why the data cannot be submitted within the requested 
timeframe, and (2) a new date for the submittal of the data. FEMA receives a very large volume of 
requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the fees will be 
forfeited for any request for which neither the requested data nor a written extension request is received 
within 90 days. 



If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map 
Assistance Center, toll B e ,  at I-877-EEMA MAP (1-877-336-2627). If you have specific questions 
concerning your request, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, who 
may be reached at (703) 3 17-6224. 

Sincerely, 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr., Inc. 

Enclosure 

cc: Mr. Lany Broyles, P.E. 
City Engineer 
City of Glendale 

Hasan Mushtaq, Ph.D., P.E., C.F.M. 
Floodplain Manager 
Street Transportation Department 
City of Phoenix 

Mr. Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 
Flood Control District of Maricopa County 

Ms. Shanna Yager 
Flood Control District of Maricopa County 

Ms. Lynn M. Thomas, P.E. 
Branch Manager 
Floodplain Management 
Flood Control District of Maricopa County 

Ms. Tem Miller 
Executive Consultant 
Mitigation Section 
Arizona Division of Emergency Management 



Federal Emergency Management Agency 
Washington, D.C. 20472 

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES 

This notice contains the revised fee schedule for pmcessing certain types of ques ts  for changes to 
National Flood Insurance Program (NFIF') maps. The change in the fee schedule will allow FF&fA 
to further reduce the expenses to the NPIF' by more fully movering the costs associated with 
processing conditional and final map change requests. The revised fee schedule for map changes 
is effective for all requests dated September 1,2002, or later and supersedes the current fee 
schedule, which was established on June 1.2000. 

To develop the revised fee schedule for conditional and final map change requests, FEMA 
evaluated the actual costs of reviewing and processing requests for Conditional Letters of Map 
Amendment (CLOMAs), Conditional Letters of Map Revision -based on Pill (CLOMR-Ps), 
Conditional LeUers of Map Revision (CU)MRs), Letters of Map Revision - based on Pill 
(LOMR-Fs), LeUers of Map Revision (LOMRs), and Physical Map Revisions PMRs). 

Based on our mview of wtud cost &a for Ftscal Years UWX) and U)01. PEMA has established the 
following review and p&ing fees, which am to be submitted with all requests submitted on or 
after September 1,2QO2, that am not 0th- exempted under 44 CER 72.5. Those fees below 
shown in bold format reflect a change in the fee established in June 1,2000. 

Fee Schedule for Requests for CLOMAs, CLOMR-Fs, and LOMR-Fs 

Request for single-lot/single-structw CLOMA and CLOMR-F ............................. $500 
Request for single-lot/single-st~cture LOMR-F ....................................................... $48 
Request for single-lot/single-structure LOMR-F based on as-built 

........................................ information (CLOMR-F previously issued by us) $325 
...................................... Request for multiple-IoVmultipleshucture CLOMA $700 

.................. Request for multiple-loVmultiple-structure CLOMR-F and LOMR-F $800 
Request for multiple-loVmultiplestructure LOMR-F based on 
as-built information (CLOMR-F previously issued) ...................................... $700 

Fee Schedule for Requests for CLOMRs 

Request based on new hydrology, bridge, culvert, channel, or 
combination of any of these ................................................................. $4,000 

Request based on levee, berm. or other structural measure ............................... $4,500 
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April 23,2003 

Mr. Michael Duncan, P.E., C.F.M. 
Senior Civil Engineer Case No.: 03-09-0640R 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 Community Nos.: 040045, 

3 16-ACK.FRQ ... . . , . I - . .  . . - \ . . 

Dear Mr. Duncan: 

This responds to your letter dated April 10,2003, concerning a March 5, 2003, request i h t  the Federal 
Emergency Management Agency (FEMA) issue a conditional revision to the Flood Insurance Rate Map 
(FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information ahnut the request is 
listed below. 

Identifier: Bethany Home Outfall Channel 

Flooding Source: Grand Canal 

FIRM Panel(s) Affected: 04013C1620 G, 1640 E, and 2105 E 

We have completed an inventory of the items that you submitted. We have received the data and the 
review and processing fee ($4,000) required to begin a detailed technical review of your request. If 
additional data are required, we will inform you within 60 days of the date of this letter. 

When you write us about your request, please include the case number referenced above in your letter. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance Program, 
please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you 
have specific questions concerning your request, please call the Revisions Coordinator for your State, 
Pemille Buch-Pedersen, who may be reached at (703) 31 7-6224. 

Sincerely, 

Andrea L. Ryon, P.E., Director 
Engineering Division 
Michael Baker Jr., Inc. 

cc: Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Control District of Maricopa County 

Ms. Terri Miller 
Executive Consultant 
Mitigation Section 
Arizona Division of Emergency Management 

3601 Eisenhower Avenue, Alexandria, Virginia 223066425 PH: 703.960.8800 FX: 703.960.0925 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



a INTER-OFFICE MEMO 

TO : Linda Hannan, Finance Branch 

VIA: Tim Murphy, Flood Delineation Branch Manager 

FROM: Mike Duncan, Flood Delineation 

DATE : 3-31-03 

TOPIC: Check for FEMA 

for Bethany Home Outfall Channel CLOMR 

Please initiate a check for $ 4,000 

payable to National Flood Insurance Program 

a for case no. 03-09-0640R 

to be sent to Federal Emergency Management Agency 
Fee-Charge System Administrator 
P.O. Box 3173 
Merrifield, VA 22116-3173 



A * 

i NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

a March 19,2003 AECEtVED 

Mr. Michael Duncan, P.E., C.F.M. IN REPLY REFER TO: 
Case No.: 03-09-0640R 

MAR 24 '03 
Senior Civil Engineer 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 Community 

Dear Mr. Duncan: I=I 
.?, .." --..,<. . , sw ......-.. 

This responds to your request dated March 5,2003, that the Federal Emergency Management Agency 
(FEMA) issue a conditional revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, 
Arizona and Incorporated Areas. Pertinent information about the request is listed below. 

Identifier: Bethany Home Outfall Channel 

Flooding Source: Grand Canal 

FIRM Panel(s) Affected: 04013C1620 G, 1640 E, and 2105 E 

FEMA has implemented a procedure to recover costs associated with reviewing and processing requests 
for modifications to published flood information and maps. A copy of the notice summarizing the 
current fee schedule, which was published in the Federal Register, is enclosed for your information. In 
accordance with this schedule, the fee for your request is $4,000 and must he submitted before we can 
begin processing your request. Payment of this fee must be made in the form of a check or money order, 
made payable in U.S. funds to the National Flood Insurance P r o m  (NFIP), or a credit card payment. 
For identification purposes, the case number referenced above must be included on the check or money 
order 

If you choose to forward your payment using the U.S. Postal Service, please send it to the following 
address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Merrifield, VA 22 1 16-3 173 

If you choose to forward your payment using an overnight service, please send it to the following 
address: 

FEMA Fee-Charge System Administrator 
C/O Dewherv & Davis 

METS Division, Stop 19A 
8401 Arlington Boulevard 

Fairfax. VA 2203 1 

3601 EisenhowerAvenue, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr., Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 



Upon receipt of the requested payment, we will begin our technical review of your request. When you 
write to us about your request, please include the case number referenced above in your letter. Unless 
otherwise directed by you in writing, we will keep the submitted data in our files. 

If you have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map 
Assistance Center, toll free, at 1-877-FEMA MAP (1-877-336-2627). If you have specific questions 
concerning your request, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, 
who may be reached at (703) 3 17-6224. 

Sincerely, 

Andrea L. Ryan, P.E., Director 
Engineering Division 
Michael Baker Jr., Inc. 

Enclosure 



" 

Federal Emergency Management Agency 
Washington. D.C. 20472 

FEE SCHEDULE FOR PROCESSING REQUESTS FOR MAP CHANGES 

This notice contains the revised fee schedule for processing ce& types of lequests for changes to 
National Flood Insurance Program (NFIP) maps. The change in the fee schedule will allow 
to further reduce the expenses to the NPIP by more fully movering the costs associated with 
processing conditional and final map change requests. The revised fee schedule for map changes 
is effective for all requests dated September 1, UX)2, or later and supersedes the current fee 
schedule. which was establishedon June 1.2000. 

To develop the revised fee schedule for conditional and final map change requests. FeMA 
evaluated the actual costs of reviewing and pocessing requests for ~ond i t i i a l  Letters of Map 
Amendment (CU)MAs). Condi t id  Ix&m of Mao Revision - based on Fill (CLOMR-Fs), 
C h d i t i d  LeUm of Msp Revision (CLOMRs), L&eTs of Map Revision - b& on Pi 
(ILoMR-Fa), bttm of Map Revision (I.oMRs), and Physical Map Revisions (PMRs). 

i .! ,,+c 
~ ~ ~ o u r ~ ' ~ ~ c o r t ~ l l ~ a ~ ~ i a a l ~ a a n , 2 0 0 0 m d 2 0 0 1 , ~ ~ ~ ~ b ~ ~ t h s  
f o l l o ~ ~ ' a n d ~  f&, trvbich am to be mbmittdwith all quesm aubmiM on or 
after Sqkmbcr 1.2002, that am not othawise exempted undar 44 CPR 72.5. Those fees below 
shown in bold format reflect a change in the fee established in June 1,2000. 

Fee Schedule for Requests for CUIMAs, CLOMR-Fs, and LOMR-Fs 

Request for singlelot~singlestructure CLOMA and CLOMR-F ............................. $500 
Request for singlelot/sin- LOMR-F ....................................................... $425 
Request for singlelot/singlsstmcmm LOMR-F based on as-built 
information (CLOMR-F p v i d y  issued by us) ........................................ $325 

Request for multiple-lot/multipIestnicm CLOMA ...................................... $700 
 guest for mul t ip le -1ot /mul t ip le~  CLOMR-F and LOMR-F .................. $800 
Request for multi~lelot/multi~Iestmm LOMR-F based on 
as-built information (CLOMR-F previously issued) ...................................... $700 

Fee Schedule for Requests for CUIMRs 

Request based on new hydrology, bridge, culvert, channel, or 
combination of any of these ................................................................. $4,000 

Request based on levee, berm, or other structural measure ............................... $4,500 



FLOOD CONTROL DISTRICT 
. . of 

Maricopa County ~. 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1501 

Fax (602) 506-4601 
T'T (602) 506-5897 

BOARD OF DIKECTORS 
Fulton Brock 

Andrew Kunasek 
Don Stapley 

Mary Rose Garr~do W~ltox 
Max W. Wilson 

March 5,2003 

Pernille Buch-Pedersen, Regional Manager 
Michael Baker Jr. Inc. 
3601 Eisenhower Avenue, Sulte 600 
Alexandria, V~rginla 22304-6425 

Dear Ms. Buch-Pedersen: 

I have enclosed a CLOMR packet for a project called Bethany Home Outfall Channel. This CLOMR 
request encompasses multiple phases of the pxoject, which are shown on the attached 11" x 17" exhibit. 
Phase 1, at the west of the project, has been constructed. Phase 2 is under construction. The future phase 
is for future construction The second attached exhibit provides a capsule-view of the existing and 

. proposed floodplains. 

The major flooding feature/source of this project is stormwater ponding dong the embankment of the 
Grand Canal. All of the related existing floodplain is Zone A Three notebook-volumes are enclosed: 
two for the technical supporting data, and one for the hydrology-basis, entitled Maryvale Area Drainage 
Master Study, Hydrology, FCD # 93-29, February 1997. 

I am submitting this on behalf of the Project Manager, C. Scott Vogel, P.E., who has signed the FEMA 
forms If you have any questions, please contact me at 602-506-4732 or mwd@mail.mar~copa.gov. 

Sincerely, 

Mike Duncan, P.E., C.F.M 
Senior Civil Engineer 
Flood Delineation Branch 

Enclosure 

Copies to: Max Yuan, P.E., Project Engineer 
Hazards Study Branch, Mitigation Directorate 
Federal Emergency Management Agency 
500 C Street SW 
Washington, D.C. 20472-0001 
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Flood Control District of Maricopa County, Arizona 
Bethany Home Outfall Channel - CLOMR 
Technical Data Notebook (TDN) 

I .O INTRODUCTION 

The following Technical Data Notebook (TDN) was prepared for the Flood Control 
District of Maricopa County, Arizona (FCDMC) and is formatted to meet Arizona 
Department of Water Resources (ADWR) State Standard 1-97 and State Standard 
Attachment 1-97. 

1.1 Purpose of Study 

The purpose of this study is to provide documentation for the Federal 
Emergency Management Agency (FEMA) to issue a Conditional Letter of Map 
Revision (CLOMR) for the Bethany Home Outfall Channel (BHOC) project. The 
project is also referred to as the Bethany HomelGrand Canal Flood Control 
Project (BHIGC FCP). The documentation provided herein includes new 
hydrology, hydraulics and floodplain delineations. 

1 .I .I Project Background 

In February 1997, the FCDMC completed the Maryvale Area Drainage 
Master Study (ADMS). The purpose of the study was to identify and 
locate the flood prone areas within the study boundary. The study area 
was approximately 100 square miles in size and included portions of the 
cities of Peoria, Glendale, Avondale, Tolleson, Phoenix, and 
unincorporated Maricopa County, Arizona. The study limits encompassed 
an area from Interstate 10 (1-10) on the south to the Arizona Canal on the 
north, and from Interstate 17 (1-17) on the east to the Agua Fria and New 
Rivers on the west. One of the flood prone areas that was identified was 
along the north and east bank of the Grand Canal. 

A second study, the Maryvale Area Floodplain Mitigation Study, was 
completed in November 1997 for the FCDMC. The purpose of this study 
was to identify and evaluate feasible mitigation options for each of the 
flood prone areas identified in the initial study. After identifying and 
evaluating the mitigation options, the most viable options were 
recommended for further evaluation. A drainage feature along the north 
and east side of the Grand .Canal was identified as the option to be 
evaluated further for mitigating flooding adjacent to the Grand Canal. This 
drainage feature, which outlets into the New River at the Bethany Home 
Road alignment, was referred to as the Bethany Home Outfall Channel. 

DMJM+HARRIS, under contract with the Arizona Department of 
Transportation (ADOT), developed the preliminary design for the Agua 
Fria Freeway (Loop 101) from Northern Avenue to 1-10. During the 
preliminary plan development, it was identified that the freeway would 
have to be protected from off-site overland flows. 
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Flood Control District of Maricopa County, Arizona 
Bethany Home Outfall Channel - CLOMR 
Technical Data Notebook (TDN) 

The design concept developed to protect the freeway was to intercept and 
route the 100-year off-site flows south to the Grand Canal alignment. The 
Bethany Home Outfall Channel (BHOC) Phase I was proposed to parallel 
the Grand Canal from approximately the 97th Avenue alignment west to 
the New River. 

An Intergovernmental Agreement (IGA) was developed between ADOT 
and the FCDMC in 1998. This document defined that the State design 
and construct the BHOC, Phase I from the Loop 101 Freeway to the New 
River. The document further stated that the BHOC would be constructed 
at a capacity that will serve the freeway drainage as well as potential 
floodwaters from the surrounding region. The FCDMC funded the 
additional costs incurred by the State for right-of-way, design, 
construction, engineering and additional structures associated with 
enlarging the BHOC, to convey the additional flows. The BHOC, Phase I 
construction is complete from the Loop I01 west to the New River. 

1 .I .2 Project Purpose and Need 

The Grand Canal is a large irrigation channel with banks that are raised 
several feet above adjacent ground in some locations. In general, there is 
no natural watercourse that defines the existing floodplain. During large 
storm events, water ponds along the north and east bank of the Grand 
Canal and floods adjacent properties. The Grand Canal also conveys a 
significant quantity of stormwater during major storms resulting in 
breaching of the canal banks and downstream flooding. This flooding was 
not a problem when the area was farmland, but as the area developed, it 
has resulted in the flooding of homes and businesses adjacent to the 
canal. Examples of typical flooding are provided on the following pages. 

Several years ago, FEMA designated a floodplain containing 
approximately 598 structures along the north side of the Grand Canal 
between Camelback Road and 67th Avenue. Property owners who 
mortgage or refinance a homelbusiness in this floodplain are required to 
pay flood insurance at a cost of $250 to $500 per year. The FCDMC and 
the City of Phoenix, Arizona have constructed the Sunset Detention Basin 
to help reduce flooding in the area of 64th Avenue and Indian School 
Road. 

Several neighborhoods and the downtown area of Glendale, Arizona 
experience street and local flooding from nearly every storm event. The 
City of Glendale built retention basins to protect some of these areas and 
has designed a large diameter storm drain along Bethany Home Road in 
partnership with the FCDMC. The proposed BHOC project will provide an 
outlet to the New River for the city's storm drain system. 
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Photo 1 -August 17, 1963,7lS Avenue at the Grand Canal 

Photo 2 -July 25, 1992, Campb,ell Atelide at 71'' Avenue 
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Photo 4 -July 25, 1992, 75th Avenue, North of Camelback Road 
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Bethany Home Outfall Channel - CLOMR 
Technical Data Notebook (TDN) 

In June of 1999, the FCDMC initiated the Bethany HomelGrand Canal 
Flood Control Project (BHIGC FCP) in cooperation with the Cities of 
Glendale and Phoenix to define and design the recommended solution 
based on public input. DMJM+HARRIS was retained by the FCDMC to 
perform the Pre-Design Study. 

The BHIGC FCP Pre-Design Study developed alternatives and a 
recommended solution to minimize flooding adjacent to and north of the 
Grand Canal. The project limits were located between the Loop I01  
Freeway, at approximately 97th Avenue and the Bethany Home Road 
alignment, to the Sunset Detention Basin at Indian School Road and 64th 
Avenue. In addition, storm drain construction was studied along Bethany 
Home Road, Missouri Avenue, and Camelback Road between the Grand 
Canal and 59th Avenue. 

An efficient way to capture and move stormwater safely through and out 
of the area is the purpose of the BHOC project. Once the conveyance 
system is completed, storm drains are proposed to be constructed to 
minimize local flooding. The proposed project will collect and convey this 
stormwater using a combination of detention basins, channels and box 
culverts. 

Upon completion of the Pre-Design Study, the FCDMC, the City of 
Phoenix and the City of Glendale have developed an IGA that defines all 
responsibilities and commitments regarding the cost sharing 
responsibilities, final design, construction and maintenance of the project. 
Both Cities have recently approved bonding capacity for a majority of the 
project improvements. 

1.2 Authority for Study 

Funding for this project was made possible through an IGA between the FCDMC 
and the Cities of Phoenix and Glendale. The Project Manager for the FCDMC is 
Mr. C. Scott Vogel, P.E. The contract number for the project is FCD 98-46. The 
DMJM+HARRIS Project Manager was Jeffrey R. Minch, P.E. The FCDMC is 
located at 2801 West Durango Street, Phoenix, Arizona 85009 (602) 506-1501. 

1.3 Location of Study 

The project is located in the West Valley of the Phoenix Metropolitan area. The 
contributing watershed to the project is mostly urbanized and includes portions of 
the Cities of Peoria, Glendale, Phoenix and Unincorporated Maricopa County. 

The project is specifically located within or along Sections 8 - 17, and 24 of 
Township 2 North, Range 1 East and Sections 7, 18, 19 and 30 of Township 2 
North, Range 2 East of the Gila and Salt River Baseline and Meridian. A Project 
Location Map is provided as Figure 1. A Vicinity Map is provided as Figure 2. 
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MARICOPA COUNTY 
UM to Soole 

E X j S T I N G  SLJ$S€.T DETENTION BAS!*/ 

Figure 1. Location Map 
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Figure 2. Vicinity Map 
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1.4 Methodology 

The hydrology portion of this study utilized the U.S. Army Corps of Engineers 
HEC-1 Flood Hydrograph Package computer program to calculate the peak 
discharges for the 100-year, 24-hour storm events. The hydrology for this 
project was originally developed by the FCDMC for the Matyvale Area Drainage 
Master Study (Wood Patel, CH2M Hill, 1997). DMJM+HARRIS updated land 
use and retention volume diversions for these hydrologic models in 1999. 
DMJM+HARRIS also revised the hydrologic model to reflect the proposed project 
conditions. 

The hydraulics portion of the study utilized the U.S. Army Corps of Engineers 
HEC-RAS River Analysis System computer program to determine the 100-year 
water-surface elevations for the proposed project. 

1.5 Acknowledgements 

The preparation of this CLOMR document for the Bethany Home Outfall Channel 
project could not have been completed without the input and review of many key 
individuals. We would like to thank the following individuals at the FCDMC: Mr. 
C. Scott Vogel, Mr. Tim Murphy and Mr. Mike Duncan. We would also like to 
thank Dan Sherwood with the City of Glendale and Hasan Mushtaq with the City 
of Phoenix. The DMJM+HARRIS project team who prepared this document 
consisted of: Jeff Minch, Alan Morrice, Linda Wagner and JoAnn Erickson. 

1.6. Summary of Results 

The floodplain delineation presented herein, for the proposed Bethany Home 
Outfall Channel project, would result in the removal of the regulatory FEMA 100- 
year floodplain from the existing homes and businesses. This study provides 
supporting documentation of a new 100-year floodplain approximately 5.8 miles 
in length along the Grand Canal and the Bethany Home Road alignment from 
64'h Avenue to the New River. 
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2.0 ADWRlFEMA Forms and Local GovernmentlADWR Abstracts 
This section of the report is documented for submittal to FEMA. 

2.1 General Information 

2.1.3 

CLOMR Restudy Study Documentation Abstract 
for FEMA Submittals 

2.1.4 

Initial 
Study 

Phone 
Internal Reference Number 
FEMA Techn~cal Review 
Contractor 
Contact@) 

Phone 
Internal Reference Number 
FEMA Regional Reviewer 

2.1.5 

2.1.6 

2.1.7 
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X 

DMJM+HARRIS, Inc. 
Jeffrey R. Minch, P.E. 
2777 East Camelback Road 
Suite 200 
Phoenix. AZ 85016-4302 

2.1.1 
2.1.2 

(602) 337-2777 
Project No. 6888 

USGS Quad Sheet(s) with 
original photo date & latest 
photo revision date 

Unique Conditions and 
Problems 

Coordination of Q's Discharges 
(Agency. Date. Comments) 

Date Study Accepted 
Study Contractor 
Contact(s) 
Address 

Phone 
State Technical Reviewer 
Phone 
Local Technical Reviewer 
Phone 
Reach Description 

04013C2105E 
USGS 7.5' Quadrangle Maps for the study area: 
EL MIRAGE, ARIZ, 1957 (photo revised 1982) 
GLENDALE, ARIZ, 1957 (photo revised 1982) 
FOWLER, ARIZ, 1957 (photo rev~sed 1982) 
Study in located in an urban watershed with no defined 
watercourse. Stormwater currently ponds adjacent to the Grand 
Canal. The proposed project will significantly reduce the regulatory 
floodplain. 
The hydrology was orig~nally developed and approved by the 
FCDMC in February 1997 for the Maryvale Area Drainage Master 
Study, FCD Contract No. 93-29. In 1999. DMJM+HARRIS updated 
the hydrology for subsequent development retention and land uses. 

LOMR 

Arizona Department of Water Resources 
(602) 417-2400 
Flood Control District of Maricopa County 
(602) 506-1501 
Approximate floodplain delineation (Zone A - No base flood 
elevations determined) north and east of the Grand Canal from the 
New River to 63rd Avenue in Glendale. Phoenix, and Unincorporated 
Maricopa County, Arizona. 
FIRM Panel Numbers: 04013C1620G, 04013C1640E, and 

Other 



A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request Is for a (check one): 

rn CLOMR: A letter from FEMA commenting on whether a pmposed project, if built as pmposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

LOMR: A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

0.M.B No. 3067-0148 

Expires September 30,1005 

B. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM8 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to  the above address. 

3. Project Namelldentifler: Bethany Home Outfall Channel. 

4. FEMA zone designations affected: A (choices: A, AH. AO. A1-A30, A99. AE, AR, V, V1-V30, VE. 8. C, D. X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

Physical Change Improved MethodologylData 

Regulatory Floodway Revision Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful durlng review. 

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: rn Riverine Coastal Shallow Flooding (e.g., Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Channelization Levee/Floodwail Ed Bridge/Culvert 

Other, Attach Description 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 



C. REVlEW FEE 

'3s the review fee for the appropriate request category been included? Yes Fee amount: $- 

5 No. Attach Explanation 

Please see the FEMA Web slte at http:l/www.fema.gov/miVtsdlfrm fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 

FEMA Form 81-89, SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 2 of 2 

All documents submitted in support of this request are wrrect to the best of my knowledge. I understand that any false statement may be punishable 
by fine or Imprisonment under TlUe 18 of the United States Code. Section 1001. 

Name: Mr. C. SconVogei, P.E. , J6r 
Mailing Address: 

2801 West Durango Street 
Phoenix, AZ 85004.6399 

Company: Flood Control District Maricopa County 

~ayi ime Telephone No.: 
(602) 506-4771 

Signature of Requester (required): . 602-58&-(/732 

Fax No.: 
(602) 506-8561 

0.1.: 

m-03- 03 

E-Mail Address:'csv@rnail.mariwpa.gov 

As the community official responsible for floodplain management. I hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or wndWonal LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 
to meet ail of the community floodplain management requirements, induding the requirement that no fill be placed in the regulatory fioodway, and that 
all necessary Federal, State, and local permits have been, or in the case of a qnditional LOMR, will be obtained. in addition, we have determined that 
the land and any exlsting or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and hat we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

Community Official's Name and Title: Mr. Michael S. Eliegood, P.E., Chief Engineer and General Manager 

- 

Telephone No.: 
(602) 506-1501 

Community Name: Maricopa County 

, 
CERTIFICATION BY REGISTERED PROFESSIONAL'LNGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information. All documents submitted in support of this request are wrrect to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the Unlted States Code. Section 1001. 

Expiration Date: 
9130103 

Fax No.: 
(602) 337-2620 

Date: 

/- x343  

Certifier's Name: Jeffrey R. Minch 

Company Name: DMJM+HARRIS 

Ensure the forms that are appropriate to your revision request are included in your submittal. 

Form Name and (Number) Required if ... 
Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

Rlverine Structures Form (Form 3) Channel is modifled; additionlrevisioq of bridge/culverts, 

a additionlrevision of levee/floodwall, additionlrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations Seal (Optional) 

Coastal Structures Form (Form 5) Additionlrevision of wastal structure 

Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

I' 

License No.: 24999 

Telephone No.: (602) 337-2540 

Signature: 



A. REQUESTED RESPONSE FROM FEMA 

FEDERALEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

This request is for a (check one): 

[XJ CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

LOMR: A letter from FEMA ofRcially revising the current NFlP map to show the changes to floodplains, regulatory floodway or Rood 
elevations. (See Parts 60 & 65 of the NFlP Regulations.) 

0.M.B No. 3067-0148 
Expires September 30,2001 

6. OVERVIEW 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OM6 control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500 C Street. SW, Washington DC 20472. Papenvork Reduction Project (3067-0148). Submission of the form is required to 
obtain or retain benefits under the National Fiwd Insurance Program. Please do not send your completed sutvey to the above address. 

FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Page 1 of 2 

1. The NFlP map panel@) affected for all impacted communities is (are): 

Community No. 
Ex: 480301 

(b 480287 
045 

040045 

2. Flooding Source: Contributing watershed from Phoenix, Glendale, and unicorpprated areas of Mariwpa County. 

3. Project Namelldentifier: BeUiany Home Outfall Channel 

4. FEMA zone designations affected: A (choices: A. AH, AO, AlA30. A99, AE, AR, V. V1-V30. VE. B. C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

N Physical Change Improved MethodologyIData 

[7 Regulatory Flaodway Revision Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: El Riverine IJ Coastal Shallow Floodlng (e.g., Zones A 0  and AH) 

Alluvial fan a Lakes 17 Other (Attach Description) 

Structures: R Channelization CI Levee/Floodwail El Bridge/Culvert 

Dam Fill 17 Other, Attach Description 
. , 

Map No. 
480301 
48201 C 
0401 3C 

0401 3C 

Community Name 
City of Katy 
Harris County 
Glendale, City of 

Glendale, City of 

State 
TX 
TX 
AZ 

A2 

Panel No. 
00050 
02206 
1620G 

1640E 

Effective Date 
02/08/83 
09/28/90 
07/19/01 

07/19/01 



C. REVIEW FEE 

-s the review fee for the appropriate request category been Included? Yes Fee amount: $- 

IXI No, Attach Explanation 

Please see the FEMA Web site at http://www.fema.gov/mitltsd/frm-fees.htm for Fee Amounts and Exemptlons. 

D. SIGNATURE 

All documents submined .n support of this request are correct to tne oest of my knowleoge. I understana tnat any fa se statement may be punisnable 
by fine or imprisonment unoer Title 18 of the Unted States Code. Sectlon 1001 

Name: Mr. C. Scott Vogef, P.E. 
,) +Jr 

Mailing Address: 

2801 West Durango Street 
Phoenix, AZ 85009-6399 

Company: Flood Control District Maricopa County 

As the community official responsible for floodplain management. i hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or Is designed 
to meet aU of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that 
all necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that 
the land and any existing or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, all analyses and documentation used to make this determination. 

Daytime Telephone No.: 
(602) 506-4771 

I 

I Community Official's Name Mr. Larry Bmyles, P.E., City Engineer Telephone No.: 
(623) 930-3630 

Fax No.: 
(602) 506-8561 

Signature of Requester (required): @Z-d6-473~ 

Community Name: City of Glendale 

E-Mail Address: csv@mail.maricopa.gov 

Date: 

I This certification Is to be signed and sealeo oy a licensed land surveyor, reg:stereo profess'onal engineer, or architect authorized oy law to cenify 
elevat'on informat on. All aocuments s~bm~tted in support of this request are correct lo tne best of my knowleoge. I understand tnat any false 
statement may be pbnisnabie oy fine or impr~sonment under Title 18 of the Uniteo States Cooe. Sectlon 1001. 

I Company Name: DMJM+HARRIS I Telephone No.: (602) 337-2540 

Expiration Date: 
9/30/03 

Certifiets Name: Jeffrey R. Mlnch 

Fax No.: 
(602) 337-2620 

License No.: 24999 

I Form Name and (Number1 Required If ... 
rn Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations I 

I 

Signature: 

9#? /YL 

I rn Riverine Structures Form (Form 3) 

Date: 

/- 23 -03 

6 Coastal Analysis Form (Form 4) 

Ensure the forms that are appropriate to your revision request are included In your submittal. 

I Coastal Structures Form (Form 5) 

Channel is modhied, additionirevislon of bridgelcuvens. 
additionlrevision of leveelfloodwall, additionlrev~sion of dam 

New or revised coastal elevations 

Addition/revision of coastal structure 

1 Alluvial Fan Flooding Form (Form 6) Flood control measures on alluvial fans 

Seal (Optional) u 
FEMA Form 81-89, SEP 02 Overview 8 Concurrence Form MT-2 Form 1 Page 2 of 2 



This request is for a (check one): 

hd CLOMR: A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60.65 & 72). 

LOMR: A letter from FEMA officially revising the current NFiP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See Parts 60 8 65 of the NFlP Regulations.) 

FEDEwLEMERGENCYMANAGEMENTAGENCY 

OVERVIEW & CONCURRENCE FORM 

. Project Narnelldentifier: Bethany Home Ouffili Channel 

. FEMA zone designations affected: A (choices: A. AH. AO. A1-A30, A99. AE. AR, V. V1-V30, VE, B, C, D, X) 

. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

hd Physical Change Improved MethodologyIData 

Regulatory Floodway Revision Other (Attach Description) 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 

b. The area of revision encompasses the following types of flooding and structures (check all that apply) 

Types of Flooding: Riverine Coastal Shallow Flooding (e.g.. Zones A 0  and AH) 

Alluvial fan Lakes Other (Attach Description) 

Channelization Levee/Flwdwail €4 BrIdgelCulvert 

Other, Attach Description 
. , 

0.M.B No. 3067-0148 
Expires September 30,2005 

A. REQUESTED RESPONSE FROM FEMA 

6. OVERVIEW 

FEMA Form 81-89. SEP 02 Overview 8 Concurrence Form MT-2 Form 1 Page 1 of 2 

PAPERWORK BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated to average 1 hour per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not required 
to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send comments regarding 
the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. Federal Emergency 
Management Agency. 500 C Street, SW, Washington DC 20472. Papelwork Reduction Project (3067.0148). Submission of the form is required to 
obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the above address. 

I 



C. REVIEW FEE 

1 
ts the review fee for the appropriate request category been included? Yes Fee amount: $- 

No, Attach Explanatlon 

Please see the FEMAWeb site at http~lEwww.fema.govlmiVtsd/fn_fees.htm for Fee Amounts and Exemptions. 

D. SIGNATURE 
~~~~~~ 

FEMA Form 81-89. SEP 02 Overview & Concurrence Form MT-2 Form 1 Paoe 2 of 2 

Ail documents submitted in support of this request are correct to the best of my knowledge. i understand that any false statement may be punishable 
by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

Name: Mr. C. SconVogel. P.E. ., f u r  
Mailing Address: 

2801 West Durango Street 
Phoenix, AZ 850046399 

Company: Flood Control District Maricopa County 

Daytime Telephone No.: 
(602) 5064771 

Signature of Requester (required): &7-96-473Z. 

Fax No.: 
(602) 506-8561 

  at.: 

03-b3-~93 

E-Mail Address: csv@mail.maricopa.gov 

As the community official responsible for floodplain management, i hereby acknowledge that we have received and reviewed this Letter of Map 
Revision (LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed 
to meet all of the community floodplain management requirements, including the requirement that no fill be placed in the regulatory floodway, and that 
all necessary Federal, State, and iocai permits have been, or in the case of a conditional LOMR, will be obtained. In addition, we have determined that 
the land and any existlng or proposed structures to be removed from the SFHA are or will be reasonably safe from flooding as defined in 44CFR 
65.2(c), and that we have available upon request by FEMA, ail analyses and documentation used to make this determination. 

Telephone No.: 
(602) 262-4026 

Date: 

2./12~/63 

Sommunity Offlclal's Name and Title: Mr. Hasan Mushtaq, P.E.. PhD. Floodplain Manager 

mmunity Name: City of Phoenix Community Official's Signature (required): - 

CERTIFICATION BY REGISTERED PROFESSIONAL'ENGINEER AND/OR LAND SURVEYOR 

This cartlflcation is to be signed and sealed by a llcensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information, All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code. Section 1001. 

Expiration Date: 
9/30/03 

Fax No.: 
(602) 337-2620 

Date: 

/J 2343 

Certifieh Name: Jeffrey R. Minch 

Company Name: DMJM+HARRIS 

Ensure the forms that are appropriate to your revision request are Included in your submittal. 

Form Name and (Number) Required if ... 
H Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

IXI Riverine Stmctures Form (Form 3) Channel is modified; ddditionlrevision of bridgelculverts, 
additionlrevision of leveelfloodwall, additionlrevision of dam 

Coastal Analysis Form (Form 4) New or revised coastal elevations Seal (OpUonal) 

'coastal structures Form (~o rm  5) Additionlrevision of coastal struoture 

Alluvial Fan Floodlng Form (Form 6) Flood control measures on alluvial fans 

License No.: 24999 

Telephone No.: (602) 337-2540 

Signature: 

94!+ " y4iG 



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B No. 3067-0148 

RlVERlNE HYDROLOGY & HYDRAULICS FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 3 hours per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right comer of this form. Send 
comments regarding lhe accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472, Papelwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix, Glendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each Rooding source studied I 

A. HYDROLOGY 

I 
-- 

I. Reason for New Hydrologic Analysis (check ail that apply) 

I Not revised (skip to section 2) [XI No existing analysis [XI Improved data 

Alternative methodology [XI Proposed Conditions (CLOMR) [XI Changed physical condition ofwatershed 

1 2. Cmparison of Representative 1%-Annual-Chanca Discharges 

Location Drainage Mea (Sq. Mi.) FIS (cfs) 
Camelback Road 43.25 N/A 
83rd Avenue 50.96 NIA 

nfluence with New River 59.79 N/A 

3. Methodology for New Hydrologic Analysis (check all that apply) C 
l Statistical Analysis of Gage Records [XI PrecipilaUonIRunoff Model HEC-1 FR-20, HEC-1, HEGHMS etc.] 

Regional Regression Equalions Other (please altach description) 

Revised (cfs) 
1145 
2841 
4517 

I Please enclose ail relevant models in oigital format, maps, computations (inclJding computaton of parameters) an0 documentation to support 
lhe new analysis. The document. 'N~mertcal Moaels Accepted by FEMA for NF P Jsage" lists the mooels accepted by FEMA. This doc~ment 
can be founo at: hltp:/I~.fema.gov~mitrtsd/en~modl htm. I 

4. ReviewIApprovaI of Analysis 

If your community requires a regional, state, or federal agency to review Ule hydrologic analysis, please attach evidence of approvailreview. 

5. Impacts of Sediment Transport on Hydrology 

Was sediment transpolt considered? Yes No if yes, then fill out Section F (Sediment Transport) of Form 3. if No, then attach 
your explanation for why sediment transport was not considered. 

8. HYDRAULICS 

. Peach to be Revised 

Description Cross Section Water-Surface Elevations (8.) 
Effective ProposedIRevised 

Downstream Limit New River Confluence 7187 (Phase I) NIA 

Upstream Limit 63rd Avenue 28590 (Phase 11) N/A 
(Sunset detention Basin) 

I. Hvdrauilc Method Used 

Hydraulic Anaiysis HEC-RAS [HEC-2 , HEC-RAS. Other (Altach description)] 

FEMA Form 81-89A. SEP 02 Riverine Hydrology & Hydraulics Form MT-2 Form 2 Page 1 of 2 





FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 34 2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix, Glendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete the appropriate sectlon(s) for each Structure listed below: 

Channelization ................ complete Section B 
BridgeICuivert ................ complete Section C 
Dam ............................... complete Section D 
Levee/Floodwall ............. complete Section E 
Sediment Transpo rt ........ complete Section F (if required) 

Descri~tion Of Structure 

I. Name of Structure: Bethany Home Ouffill Channel -Phase I 

Type (check one): [XI Channelization BridgeICuivert 
I 

Location of Structure: New River Confluence to 107th Avenue 

Downstream LimiffCross Section: 7187 (Phase I) 

Upstream LlmlVCross Section: 7351 (Phase I) 

! Name of Structure: 107th Avenue Box Culvert 

Type (check one): Channelization BridgeICuivert 

Location of Structure: 107th Avenue 

Downstream UmiVCross Sectlon: 7351 (Phase I) 

Upstream LlmlVCross Section: 7399 (Phase I) 

3. Name of Structure: Bethany Home Ouffill Channel. Phase I 

Type (check one). [XI Channelization BridgeICulvert 

Location of Structure: 107th Avenue to Grand Canal Crossing 

Downstream LlmlVCross Section: 7399 (Phase I) 

Upstream LimitICmss Section: 10320 (Phase I) 

Leveelfloodwall Dam 

Levee/Floodwall Dam 

Levee/Floodwali Dam 

FEMA Form 8C89B. SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 34 2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: lniormation Collections Management. 
Federal Emergency Management Agency, 500 C Street. SW. Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix, Glendale, and unicarporated areas of Marimpa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

I Complete the appropriate section(s) for each Structure listed below: 

................ I Channelization complete Section B 
BridaeICuivert ................. mm~iete Section C 

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

Dam wmplete Section D 
Levee/Flooowall ............. complete Section E 

........ Sediment Transpo rt complete Senion F (if req~ired) 

I DescriDUon Of Structure 

I. Name of Structure: Bethany Home Outfall Channel -Phase I 

Type (check one): [XI Channelization BridgeICuivert Levee/Floodwall Dam 
I 

Location of Structure: Grand Canal Crossing to 99th Avenue 

Downstream LimiUCross SecUon: 10483 (Phase I) 

Upstream LimiUCross Section: 12745 (Phase I) 

L. Name of Structure: 99th Avenue Bridge 

Type (check one): Channelization [XI BridgeICulvert LeveeIFloodwali Dam 

Location of Structure: 99th Avenue 

Downstream LimiVCross Section: 12732 (Phase I) 

Upstream LimiVCross Section: 12856 (Phase I) 

3. Name of Structure: Bethany Home Outfall Channel -Phase I 

Type (check one) H ChannellzaUon BridgeICulvert LeveeIFloodwali Dam 

Location of Structure: 99th Avenue to N S  Channel Confluence 

Downstream LimiffCross Section: 12856 (Phase I) 

Upstream LimiUCross Section: 13950 (Phase I) 

OTE: For more structures, attach additional pages as needed. 

FEMA Form 81-896, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 - 
PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papelwork Reduction Project (3057.0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix. Glendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

Complete Ule appropriate section($ for each Structure i~sted below 

Channelization ................ complete Section B 
BridgeICulven ................. complete Section C 
Dam ............................... complete Sectlon D 
Levee/Floodwall ............. complete Sectlon E 
Sediment Transport ........ complete Section F (if required) 

Descriotion Of Structure 

1. Name of Structure: Bethany Home Outfall Channel -Phase II 

Type (check one): Channelization BridgelCulvert LeveeIFloodwali Dam 

Location of Shcture: N-S Channel Confluence to Irrigation Bridge 

Downstream LimlUCross Section: 13950 (Phase I) 

Upstream LimlUCross Section: 1516 (Phase II) 

2. Name of Structure: Irrigation Bridge 

Type (chech one): Channelization BridgeICulvert 

Location of Structure: Beginning of Phase II Construction 

Downstream LimlVCross Section: 1516 (Phase II) 

Upstream LimlUCross Section: 1603 (Phase II) 

3. Name of Structure: Bethany Home Ouffill Channel -Phase II 

Type (check one) Channelization BridgeICulvert 

Location of Structure: Irrigation Bridge to 91st Avenue 

Downstream LImifKross Section: 1603 (Phase 11) 

Upstream LimlVCross Section: 5482 (Phase II) 

OTE: For more structures, attach additional pages as needed. 

LeveelFloodwall Dam 

LeveelFloodwall Dam 

FEMA Fonn 81-89B. SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.B. Na 3067-0148 

RlVERlNE STRUCTURES FORM hpires Sepfernber 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix. Glendale, and unicorporated areas of Marimpa County. 
Note: Fill out one form for each flooding source studied I 

A. GENERAL 

Complete the appropriate section(s) for each Structure listed below: 

ChannelizaUon ........ ..... complete Section B 
Brid~eIC~lven ...... .. ...... mmplele SecUon C 
Dam ............................... complete Section D 
Levee/Fioodwall ............. complete Section E 
Sediment Transpo rl ........ complete Section F (if required) 

DescriDtion Of Structure 

I 1. Name of Structure: 91st Avenue Bridge + Type (check one): ChannelizaUon 5 BridgeICulverl 

Location of Structure: 91st Avenue 

1 Downstream LlmiVCmss Section: 5482 (Phase II) 

I Upstream LlmiUCross Section: 5592 (Phase !I) 

2. Name of Structure: Bethany Home Outfall Channel -Phase II 

I Type (check one): Channelization 17 BridgeICulvert 

Location of Structure: 9lst Avenue to Grand Canal 

1 Downstream LimiVCross Section: 5592 (Phase il) 

I Upstream LimiUCross Section: 7676.4 (Phase II) 

I 3. Name of Structure: Grand Canal Culvert Crossing 

Type (check one) Channelization 5 BridgeICulverl 

Location of Structure: Grand Canal 

Downstream LlmiUCross Section: 7676.4 (Phase II) 

Upstream LimiVCross Section: 7816.7 (Phase II) 

LeveeIFloodwall Dam 

Levee/Floodwall Dam 

LeveeIFioodwall Dam 

OTE: For more structures, attach additional pages as needed. 
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Flooding Source: Contributing watershed from Phoenix. Giendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

I 1 Complete the appropriate section@) for each Structure listed below: 

I Channelization ................ complete Section 8 
BridgeICulvert ................. complete Section C 
Dam .............................. complete Section D 
Levee/Floodwall ............. complete Section E 
Sediment Transpo rt........ complete Section F (if required) 

I DescriDtlon Of Structure 

1. Name of Structure: Bethany Home Outfall Channel - Phase II 

Type (check one): [XI Channellzation BridgelCulvert Leveeffloodwall Dam 

b Location of Structure: Grand Canal to 83rd Avenue 

Downstream UmlVCross Section: 781 6.7 (Phase II) 

Upstream LimlVCross SecUon: 11160 (Phase II) 

2. Name of Structure: 83rd Avenue Bridge 

Type (check one): Channellration BridgelCulvert LeveelFloodwall Dam 

Location of Structure: 83rd Avenue 

Downstream LlmiVCross SecUon: 11160 (Phase II) 

Upstream LimlVCross Section: 11266 (Phase II) 

3. Name of Structure: Bethany Home Outfall Channel -Phase II 

Type (check one) [XI Channelization BridgelCuivert LeveeIFloodwall Dam 

Location of Structure: 83rd Avenue to Grand Canal 

Downstream LimlVCmss SecUon: 11266 (Phase II) 

Upstream LimlVCross Section: 11755 (Phase II) 

OTE: For more structures, attach additional pages as needed. 
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FEDERALEMERGENCYMANAGEMENTAGENCY 0.M.n. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 
Public reporting burden for thls form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitling the form. You are not 
required to respond la this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW, Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is required to obtain or retaln benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flooding Source: Contributing watershed from Phoenix, Glendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

I Complete the appropriate sectlon(s) for each Structure listed below: 

I Cnanneizaton ................ complete Section B 
BridgelCuIve rt........,.,.,,.,, complete Seclion C 
Dam ............................... complete Section D 

I LeveeIFloodwall ............. complete Section E 
Sediment Transpo rt........ complete Section F (if required) 

I Descrl~tion Structure 

Name of Structure: Grand Canal Culvert Crosslng 

Type (check one): Channelization H BridgeICulvert 

Location of Structure: Grand Canal 

Downstream LimiVCmss Section: 11755 (Phase II) 

Upstream LimiUCmss Section: 11992 (Phase II) 

2. Name of Structure: Bethany Home Outfall Channel -Future Phase 

Type (check one): N Channelization BridgeICulvert 

Location of Structure: East of Canal and SouUl of Bethany Home Road 

Downstream LimiUCross Section: 11992 (Phase II) 

Upstream LimiUCross Section: 12298 (Phase II) 

Leveeffloodwaii Dam 

LeveelFioodwaii Dam 

3. Name of Structure: Glendale Park Culvert 

Type (check one) Channelization H BridgelCulvert Levee/Floodwall 

Location of Structure: South of BeUlany Home Road to North of 75th Avenue and Cameiback Road 

Downstream LlmlUCross Section: 12298 (Phase II) 

Upstream LlmiVCross SecUon: 18261 (Phase II) 

&OTE For more structures, attach additional pages as needed. 
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FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0146 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions. 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, SW, Washington DC 20472, Papelwork Reduction Project (3067-0148). Submission of the 
fonn is required to obtain or retain benefits under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flwding Source: Contributing watershed from Phoenix, Glendaie, and unicorporated areas of Maricopa County. 
Note: Fill out one fonn for each W i n g  source studied 

A. GENERAL 

Complete the appropriate section@) for each Structure listed below: 

Channelization ................ mmplete Section B 
BridgeICulvert ................. complete Section C 
Dam ............................... complete Section D 
Levee/Fioodwall ............. complete Section E 
Sediment Transpo rt ........ complete Section F (If required) 

Descriotion Of Structure 

1. Name of Structure: Bethany Home Outfall Channel - Future Phase 

Type (check one): [XI Channelization BridgeICulvert 

Location of Structure: North of 75th Avenue and Camelback Road 

Downstream LimiVCross Section: 18261 (Phase II) 

Upstream LimiVCross Section: 18377 (Phase II) 

2. Name of Structure: 75th Avenue and Camelback Road Box Culvert 

Type (check one): Channelization BridgeICulvert 

Location of Structure: East of Canal and South of Bethany Home Road 

Downstream LimiVCross SecUon: 18377 (Phase !I) 

Upstream LimitlCrass Section: 18860 (Phase II) 

3. Name of Structure: Malyvale Detention Basin 

Type (check one) [XI Channelization BridgeICulvert 

Location of Structure: Camelback Road to 67th Avenue 

Downstream LlmiVCross Section: 18860 (Phase II) 

Upstream UmiVCross Section: 24960 (Phase II) 

OTE: For more structures, attach additional pages as needed. 

Levee/Flwdwall Dam 

Levee/Floodwail Dam 

13 Levee/Fioodwall Dam 

FEMA Form 81-896, SEP 02 Riverine Structures Form MT-2 Form 3 Page 1 of 10 



FEDERALEMERGENCYMANAGEMENTAGENCY O.M.B. No. 3067-0148 

RlVERlNE STRUCTURES FORM Expires September 30,2005 

PAPERWORK REDUCTION ACT 

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You are not 
requlred to respond to this coilecuon of information unless a valid OMB control number appears in the upper right corner of this form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency. 500 C Street, SW. Washington DC 20472. Paperwork Reduction Project (3067-0148). Submission of the 
form is requlred to obtain or retain beneflts under the National Flood Insurance Program. Please do not send your completed survey to the 
above address. 

Flwding Source: Contributing watershed from Phoenix. Glendale, and unicorporated areas of Maricopa County. 
Note: Fill out one form for each flooding source studied 

A. GENERAL 

I Complete the appmpriate section(s) for each Structure listed below: 

I Channelization ................ complete Section B 
BridadCuivert ................. comolete Section C 

I 
~" ~ 

~ ~ ~~~ 

Dam complete Section D 
LevedFloodwali ...;......... complete Section E 
Sediment Transpo rt........ complete Section F (if required) 

I DescriDtion Of Structure 

. Name of Structure: 67th Avenue through lndlan School Road Box Culvert 

Type (check one): Channelization [XI BridgeICuivert LeveeIFiwdwall Dam 

LocaUon of Structure: 67th Avenue to Sunset Detention Basin 

Downstream LlmlVCross Sectlon: 24960 (Phase 11) 

Upstream LimiVCross Section: 27480 (Phase 11) 

I. Name of Structure: Sunset Detention Basln 

Type (check one): H Channelization BridgeICulvert 

Location of Structure: Indian School Road to 63rd Avenue 

Downstream LimiVCross Section: 27480 (Phase 11) 

Upstream LlmlKmss Sectlon: 28640 (Phase 11) 

Dam 

3. Name of Structure: 

Type (check one) Channelization 0 BridgeICulvert 

Location of Structure: 

Downstream LlmlVCross Section: 

Upstream LimiVCross Section: 

Dam 

9 OTE: For more structures, attach additional pages as  needed. 
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B. CHANNELIZATION 
b 

Flooding Source: Contributing watershed from Phoenix, Glendaie. and uniwrporated areas of Mariwpa County. 4 ame of Structure: Bethany Home Outfali Channel - Phase I and II 

I 1. Accessorv Structures 

The channeiization includes (check one): 

Levees [Attach Section E (LeveelFloodwaii)] 
Superelevated sections 

[XI Debris basinldetention basin 
Other (Describe): 

Drop structures 
Transitions in cross sectional geometly 

N Energy dissipator 

2. Drawina Checklist 

Attach the plans of the channeiization certified by a registered professional engineer, as described in the instructions. 

I 3. Hvdraulic Considerations 

The channel was designed to cany (cfs) andlor the 100-year flood. 

I The design elevation in the channei is based on (check one): 

[XI Subcritical flow Critical flow Supercritical flow Energy grade line 

I If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic jump 
is controlled without affecting the stability of the channei. 

I Inlet to channel OuUet of channei At Drop Structures At Transitions 
Other locations (specify): 

Was sediment transport wnsidered? Yes IXI No If Yes, then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not wnsidered. 

Flooding Source: Contributing watershed fmm Phoenix, Glendaie, and uniwrpora!ed areas of Mariwpa County. 

Name of Structure: 

1. This revision reflects (check one): 

I [XI New bridge/culvert not modeled in the FiS 
Moaifled bridgelculvert previously modeled In the FIS 
New analysis of bridgelculvert previously modeled in the FIS 

I 2. Hydraulic model used to analyze the structure (e.g., HEC9 with special bridge routine, WSPRO. HYB): HEC-RAS 
if different than hydraulic analysis for the flooding source, justify why the hydraulic anaiysis used for the flooding source wuid not analyze the 
structures. Attach justification. 

I 3. Attach plans of the structures celtified by a registered professional engineer. The plan detail and information should include the following 
(check the Information that has been provided): 

H Dimensions (height, width, span, radius, length) [XI Erosion Protection 
N Shape (culverts only) [XI Low Chord Elevations - Upstream and Downstream 
[XI Material [XI Top of Road Elevations - Upstream and Downstream 
[XI Beveling or Rounding [XI Structure Invert Elevations - Upstream and Downstream 
[XI Wing Wail Angle [XI Stream Invert Elevations - Upstream and Downstream 
[XI Skew Angle [XI Cross-Section Locations 

Distances Between Cross Sections 

1 4. Sediment Transport Considerations 

Was sediment transport wnsidered? Yes [XI No if yes, then fiii out Section F (Sediment Transport). 
If No. then attach your explanation for why sediment transport was not considered. 

-- - 
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loodlng Source: 

ame of Structure: 

I 1. This request is for (check one): Existing dam • New dam Modification of existing dam 

1 2. The dam was designed by (check one): 17 Federal agency State agency Local government agency 

I Private organization Name of the agency or organization: 

I 3. Does the project involve revised hydrology? Yes No 

If Yes, compiete the Riverine Hydrology & Hydraulics Form (Form 2) 

( 4. Does the submittal include debrislsediment yield analysis? Yes No 

I If yes, then (ill out Section F (Sediment Transport). 
If No, then attach your explanation for why debrislsediment analysis was not considered. 

I 5. Does the Base Flwd Elevation behind the dam or downstream of the dam change? 

Yes No If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and compiete the table below. 

I Stillwater Elevation Behind the Dam 

FREQUENCY (% annual chance) FIS REVISED 

I 100year (1%) 
500-year (0.2%) 
Normal Pool Eievatlon 

. Please attach a copy of lhe formal Operation and Maintenance Plan 
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E. LEVEEIFLOODWALL 

Svstem Elements 

a. This LeveeIFloodwall analysis is based on (check one): 

upgrading of an existing leveelfloodwall system 
a newly constructed leveelfloodwall system 
reanalysis of an existing levee/floodwall system 

b. Levee elements and locations are (check one): 

earthen embankment, dike, berm, etc. Station to 
structural floodwall Station to 
Other (describe): Station to 

c. Structural Type (check one): 

monolithic cast-in place reinforced concrete 
reinforced concrete masonry block 
sheet piling 
Other (describe): 

d. Has this leveelfloodwall system been ceNfled by a Federal agency to provide protection from the base flood? 

Yes I7 No 

If Yes, by which agency7 

e. Attach certified drawings containing the following information (indicate drawing sheet numbers): 

1. Plan of the levee embankment and floodwall structures. Sheet Numbers: 

2. A proffie of the leveelfloodwall system showing the 
Base Flood Elevation (BFE), levee andlor wall crest and 
foundation, and closure locations for the total levee system. Sheet Numbers: 

3. A proflie of the BFE, closure opening outlet and inlet 
invert elevations, type and size of opening, and 
kind of dosure. Sheet Numbers: 

4. A layout detail for the embankment protection measures. Sheet Numbers: 

5. Location, layout, and slze and shape of the levee 
embankment features, foundation treatment, floodwall 
structure, closure structures, and pump stations. Sheet Numbers: 

2. Freeboard 

a. The mlnimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout • Yes I7 No 
3.5 feet or more at the upstream end • Yes No 
4.0 feet within 100 feet upstream of all structures andlor constrictions • Yes • No 

coaslal 

1.0 foot above the height of the one percent wave associated with the 1%-annuai-chance 
stillwater surge elevation or maximum wave runup (whichever is greater). 

Yes No 

2.0 feet above the 1%-annual-chance stiilwater surge elevation Yes I7 No 

. , 

~~~ ~ 
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E. LEVEEIFLOODWALL (CONTINUED) 
I 

Freeboard (continued) 

Please note, occasionally exceptions are made to the minimum freeboard requirement. if an exception is requested, attach documentation 
addressing Paragraph 65.10(b)(l)(il) of the NFlP Regulations. 

I If No is answered to any of the above, please altach an explanation. 

I b. Is there an indication from historical records that ice-jamming can affect the BFE? OYes No 

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists. 

3. closures 

a. Openings through the levee system (check one): exists does no1 exist 

I if opening exists, list all closures: 

(Extend table on an added sheet as needed and reference) 

Channel Station 

I Note: Geotechnical and geologic data 

A In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the 
design analysis for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army 
Corps of Engineers [USACE] EM-1110-2-1906 Form 2086.) 

. Embankment Protection 

Left or Right Bank 

I a. The maximum levee slope landside is: 

I b. The maximum levee slope floodside is: 

Opening Type 

I c. The range of velocities along the levee during the base flood is:' (min.) to (max.) 

d. Embankment material is protected by (describe what kind): 

I e. Riprap Design Parameters (check one): Velocity Tractive stress 
Attach references 

Highest Elevation for 
Opening Invert 

FEMA Form 81-896, SEP 02 

Type of Closure Device 
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E. LEVEEIFLOODWALL (CONTINUED) 
I I 

Embankment Protection (continuedl 

f. IS a beddinglfilter analysis and design attached? Yes NO 

I g. Describe the analysis used for other kinds of protection used (include copies of the design anaiysis): 

Attach engineering anaiysis to support construction plans. 

5. Embankment And Foundation StabiiiQ 

a. Identify locations and describe the basis for selection of critical location for analysis: 

Overall height: Sta. : height ft. 

Limiting foundation soil strength: 

Sta. .depth to 

strength 4 = degrees, c = psf 

slope: SS = (h) to (V) 

(Repeat as needed on an added sheet for additional locations) 

b. Specify the embankment stability analysis methodology used (e.g.. circular arc, sliding block, infinite slope, etc.): 

. c. Summary of stablllty analysis results: 

(Reference: USACE EM-1110-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? a y e s  No 

If Yes, describe methodology used: 

e. Was a seepage analysis for the foundaUon performed? Yes No 

f. Were uplift pressures at the embankment landside toe checked? Yes No 

g. Were seepage exit gradlents checked for piping potential? I7 Yes No 

h. The duraHon of the base f lwd hydrograph against the embankment is hours. 

Attach engineering anaiysis to support construction plans. 

Criteria (Min.) 

1.3 

1.0 

1.4 

1.4 

1 .O 
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Critical Safety Factor Case 

I 

iI 

111 

iV 

VI 

Loading Conditions 

End of construction 

Sudden drawdown 

Critical flood stage 

Steady seepage at flood stage 

Earthquake (Case I) 



E. LEVEEIFLOODWALL (CONTINUED) 

@ Fimdviaii And Foundation SbMly  

a. Describe analysis submittal based on Code (check one): 

UBC(1988) or Other (specify): 

b. Stability anaiysis submitted provldes for: 

Overturning Sliding if not, explain: 

c. Loading included in the analyses were: 

Lateral earth @ PA = psf: Po = Psf 

Surcharge-Slope @ . surface Psf 

Wind @ P, = Psf 

Seepage (Uplift): Earthquake @ P,, = %g 

1%-annual-chance significant wave height: ft. 

1%-annual-chance significant wave period: sec. 

d. Summary of Stability Analysis Results: Factors of Safety. 

itemize for each range in site layout dimension and loading condition limitation for each respective reach 

Loading Condition 

I (Note: Extend table on an added sheet as needed and reference) 
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e. Foundation bearing strength for each soil type: 

Short Term Load (psf) Bearing Pressure 

Computed design maximum 

Maximum allowable 

f. Foundation scour protection C] is, is not provided. if provided, attach explanation and supporting documentation: 

Attach engineering analysis to support construction plans. 

Sustained Load (psf) 



E. LEVEUFLOODWALL (CONTINUED) 
I 

f 
settlement 

a. Has anticipated potential seniement been determined and incorporated into the specified construction elevations to maintain the 
established freeboard margin? O Y e s  q No 

I b. The computed range of settlement is fl. to ft. 

I c. Settlement of the levee crest is determined to be primarily from : 

I q Foundation consolidation 
Embankment compression 

q Other (Describe): 

I d. Differential settlement of floodwalls q has has not been accommodated in the structural design and construction. 

I Attach engineering analysis to support construction plans. 

I a. Specify size of each interior watershed: 

I Draining to pressure conduit: acres 
Draining to pondlng area: acres 

I b. Relationships Established 

I Pondlng elevaUon vs. storage 
Pondlng elevation vs. gravity flow 
Differenlial head vs. gravity flow 

Yes q No 
Yes q No 

q Yes q No 

I c. The river flow duration culve Is enclosed: q Yes No 

L 
d. Specify the discharge capacity of the head pressure conduit: cfs 

r 
e. Whlch flwding conditions were analyzed? . Gravlly flow (Interior Watershed) Yes q No 

Common storm (River Watershed) O Y e s  q No 
Historical pondlng probability O Y e s  q No 
Coastal wave overtopping O Y e s  NO 

I If No for any of the above, attach explanation. 

I 1. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and Ule capacities of pumping and outlet 
facilities to provide the established level of flood protection. Yes No 

If No, attach explanation. 

g. The rate of seepage through the levee system forthe base flood is ds  

h. The length of levee system used to drive this seepage rate In item g: R. 
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E. LEVEEIFLOODWALL (CONTINUED) 
M m 

8. interior Drainage (continued) + i. Will pumping plants be used for interior drainage? a y e s  No 

if Yes, include the number of pumping plants: 
Foreach pumping plant, list: 

I I Plant #I I Piant #2 I 
The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge faciilty protected? 

Is there a flood waming plan? 

How much time is available between waming 
and flooding? 

Will the operation be automatic? Yes No 

I If the pumps are electric, are there backup powersources? Yes No 

I (Reference: USACE EM-1110-23101.3102, 3103,3104, and 3105) I 
clude a copy of supporting documentation of data and analysis. Provide a map showing the flwded area and maximum ponding elevations for all 

watersheds that result in flooding. I 
( a. The following items have been addressed as stated: I 

Liquefaction Is is not a probiem 
Hydmcompaction Is [7 is not a problem 
Heave differential movement due to soils of high shrinuswell is is not a probiem 

I b. For each of these problems, state the basic facts and corrective action taken: 

I 
I Attach supporting documentation 

c. If the leveelfloodwall is new or enlarQed, will the structure adversely impact flood levels andlor flow velocities floodside of the structure? 
[7 Yes No I 

I Attach suppoltlng documentation 

I d.  Sediment Transport ConsMerations: 

I Was sediment lransport considered? [7 Yes [7 No If Yes. then fill out Section F (Sediment Transport). 
If No, then attach your explanation for why sediment transport was not considered. 
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E. LEVEEIFLOODWALL (CONTINUED) 

. Ooerational Plan And Criterla 

a. Are the plannednnstalled works in full compliance with Part 65.10 of the NFlP Regulations? Yes No 

I b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(l) of the NFlP regulations? 
Yes No I 

I c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(~)(2) of the NFlP regulations? 
Yes No 

If the answer is No to any of the above, please attach supporting documentation. I 
11. Maintenance Plan 

a. Are the plannedlinstalled works in full compliance with Part 65.10 of the NFiP Regulations? Yes No 
If No, please attach supporting documentation. 

12. p 

Please attach a copy of the formal Operations and Maintenance Plan for the leveeifloodwall. 

F. SEDIMENT TRANSPORT 

I Flwding Source: 

Name of Structure: 

I If there is any indication from historical records that sediment transport (including scodr and depositon) can affect the 
Base Flood Elevation (BFE); andlor based on the stream morphology, vegetative cover, development of the watersheo and bank conditions, there is 
a Wtential for debris and sediment transport (including swur and depos:tion) to affect the BFEs, then provide the followng information along with I 
the supporting documentation: 

edlment load associated with the base flood discharge: Volume acre-feet 

Debris load associated with the base f lwd discharge: Volume acre-feet 

Sediment transport rate (percent concentration by volume) 

Method used to estlmate sediment transport: t 
I Most sediment transport formulas are Intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the 

selected method. 

Method used to estimate scour and/or deposition: 

I Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport: 
Please note that bulked flows are used to evaluate the performance of a structJre during the base flood: however. FEMA does not map BFEs based I 
on bulked Rows. 

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the BFEs 
or structures must be provided. 
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Flood Control District of Maricopa County, Arizona 
Bethany Home Outfall Channel - CLOMR 
Technical Data Notebook (TDN) 

3.0 Mapping and Survey lnformation 

3.1 Field Survey Information 

The initial field survey to set the ground control, establish Elevation Reference 
Marks (ERM's), and set panels for the aerial mapping was performed by Tetra 
Tech, lnc. [formerly Collins-Pina Engineering, Inc. (CPE)]. This survey also 
supplemented the aerial mapping with existing roadway cross-sections at 83rd 
and 91'' Avenues. The original field surveys were completed and sealed by Mr. 
John R. Colling, R.L.S. in May 2000. 

The initial survey was supplemented by AZTEC ENGINEERING (AZTEC) which 
included partial topographic surveys of the Grand Canal and as-built topography 
of the existing concrete lined channel the Loop 101. This survey also included 
ties to corners in Sections 10 and 15 of Township 2 North, Range 1 East. The 
AZTEC supplemental survey was completed and sealed by Mr. Norman L. 
Smith, R.L.S. in August 2001. 

The supporting field survey notes are provided in Appendix C. The initial field 
survey notes by CPE and supporting exhibits are presented first in Appendix C. 
A reduced copy of the Results-of-Survey follows the initial field survey notes. 
The supplemental field survey notes by AZTEC then follows the Results-of- 
Survey drawings in Appendix C. 

3.2 Mapping 

Aerial strip mapping was developed for the BHOC corridor along the Grand 
Canal from the Loop 101 to approximately 63rd Avenue; Missouri Avenue from 
the Grand Canal to 5gth Avenue; and Camelback Road from the Grand Canal to 
5gth Avenue. 

The horizontal datum for the mapping is based on the North American Datum of 
of 1983 (NAD 83) State Plane Coordinate System, Arizona Central Zone, as 
published by the Arizona Department of Transportation. Coordinates for the 
horizontal control are ground coordinates based on a scale factor of 1.00016. 

The vertical datum is based on the National Geodetic Vertical Datum of 1929 
(NGVD 29) which is the same datum used by the Salt River Valley Water Users 
Association [Salt River Project (SRP)] for the Grand Canal and irrigation lateral 
system. The conversion factor from NGVD 29 to the North American Vertical 
Datum of 1988 (NAVD 88) is +1.9098. 

a The project is not located in an area of known ground subsidence. 
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The last overall vertical control survey upon which the referenced benchmarks 
are based is the initial CPE field survey completed in May of 2000. SRP has 
confirmed the project vertical NGVD 29 benchmarks. 

Kenney Aerial Mapping, Inc. (KAM) was the mapping sub-consultant to CPE. 
KAM developed black and white aerial photography in stereo. They performed a 
photogrammetric stereo compilation to develop DTMlF (Digital Terrain Model 
Information Files). Mass points were digitized at high, low and intermediate 
positions in order to best depict the ground. Supplemental mass points were 
added in order to densify the point network. 

Additionally, three-dimensional breaklines were used to supplement the Digital 
Terrain Model (DTM). One (1) foot contours were computer generated and 
interpolated using intergraph Site Works software, then run through a contour 
smoothing software. Planimetric detail was digitized to produce the final 
mapping product. The above data was provided in Microstation drawing file 
formatted to FCDMC specifications. Mass points and breakline data were 
provided on separate levels. 

KAM and CPE delivered 76 sheets of 36x42" sealed mylars as the final mapping 
product at In=20' scale. The final mapping products were sealed by Robert M. 
Williams, R.L.S. (KAM) and John R. Colling, R.L.S. (CPE). The final mapping 
product and electronic data was delivered to the FCDMC. The final survey and 
mapping product exceeds the minimum criteria defined in FEMA Document 37, 
Flood Insurance Study Guidelines and Specifications for Study Contractors, 
January 1995. 

Detailed topographic mapping (i.e., 1"=200' with a contour interval of 1 or 2 feet) 
for the hydrology was prepared by Kenney Aerial Mapping, based on 
photography flown on March 28, 1994. This topographic mapping is the basis of 
the Maryvale Area Drainage Master Study - Hydrology, performed for the 
FCDMC by WoodlPatel Associates, Inc., and CH2M Hill. The FCDMC contract 
number for this project is FCD No. 93-29. This mapping has also been used to 
illustrate the limits of the existing FEMA floodplain adjacent to the Grand Canal in 
Section 5.2. 
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4.0 Hydrology 

4.1 Method Description 

The hydrologic models for this study were originally developed for the Maryvale 
Area Drainage Master Study (ADMS) - Hydrology, performed for the FCDMC by 
WoodIPatel Associates, Inc., and CH2M Hill. The FCDMC contract number for 
this project is FCD No. 93-29. The U.S. Army Corps of Engineers HEC-1 
computer program (Version 4.1, June 1998) downloaded from the Corps' 
Hydraulic Engineering Center's web site was used for the hydrologic analysis of 
this project. 

4.2 Parameter Estimation 

4.2.1 Drainage Area Boundaries 

The watershed area for the Maryvale ADMS encompasses approximately 
100 square miles. Figure 3 illustrates the limits of the watershed studied 
for the Maryvale ADMS. 

The proposed BHOC project is located approximately in the middle of this 
study watershed and parallels the north and east side of  the Grand Canal 
from approximately 63'(' Avenue to the New River. The total contributing 
area to the downstream end of the BHOC project is estimated to be 
approximately 59.79 square miles. 

4.2.2 Watershed Work Maps 

HEC-1 schematic exhibits for the watershed are provided in Appendix D. 
As part of this project, the land use and retention within the contributing 
watershed was updated and approved by the FCDMC in November 1999. 
The updated land use exhibit follows the HEC-1 schematics in Appendix 
D. 

The supporting hydrologic analyses for the Maryvale ADMS can be 
provided by the FCDMC upon request. The hydrologic analysis for the 
Maryvale ADMS which defines the subbasin boundaries and 
concentration points; time-of-concentration; hydrograph routing paths; and 
soils boundaries are documented in a Cinch notebook. 

4.2.3 Gage Data 

This section is not applicable to this study. 

4.2.4 Statistical Parameters 

This section is not applicable to this study. 
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Figure 3. Maryvale ADMS Study Area 

4.2.5 Precipitation 

The Maryvale ADMS defined the adjusted point rainfall depths for the 10- 
year, 6-hour and the 100-year, 24-hour storm events for the study area. 
This study is based on the Maryvale ADMS precipitation depths which 
used the dimensionless storm patterns documented in the Drainage 
Design Manual for Maricopa County: Volume I Hydrology (FCDMC, 1995) 
for the 10-year, 6-hour rainfall distribution. The SCS Type II distribution 
was used for the 100-year, 24-hour rainfall distribution. The return period 
point precipitation values for the watershed are summarized in the Table 
below. 
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Table 1. Return Period Point Precipitation Values 

The FCDMC has researched historical flooding within the study watershed 
and documented the following storm events: 

Table 2. Historical Storm Event Precipitation and Durations 

Numerous photographs are available from the FCDMC documenting 
these flood events. In addition, the Corps of Engineers documented the 
rainfall depths and flooding limits as a result of the 1963 flood within the 
watershed. 

Date 

August 16 & 17,1963 
September 13, 1966 

September 4 - 6,1970 
September 3,1990 
July 23 & 24,1992 

4.2.6 Physical Parameters 

The physical parameters used in the hydrologic modeling for the study 
watershed are based on the Maryvale ADMS. The details of the physical 
parameters are documented in the Maryvale Area Drainage Master Study 
(ADMS) - Hydrology report performed for the FCDMC. DMJM+HARRIS 
updated the physical parameters for the contributing watershed with the 
Pre-Design Study. Electronic files documenting this update are included 
with this study for use with the FCDMC's DDMS software. 

Precipitation 
Depth 

(inches) 
5.2 
2.2 
1.7 
2.3 
3.8 

4.3 Problems Encountered During the Study 

Duration 

6 hours 
1 day 
1 day 

3 hours 
7 hours 

No specific problems were encountered during the study. 
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4.4 Calibration 

Calibration of the original hydrologic model is documented in the Maryvale Area 
Drainage Master Study (ADMS) - Hydrology report performed for the FCDMC. 

4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

Peak discharges were determined for the 10-year and 100-year return 
intervals using FCDMC methodology. The results of the hydrologic 
analyses are presented in Tables 3 and 4. 

DMJM+HARRIS assumed the design discharges presented in Table 2 
would be conveyed in storm drain systems along Bethany Home Road 
and Camelback Road based on the following hydrologic models. These 
design discharges will have to be confirmed during the final design of 
these facilities. 

4.5.2 Verification of Results 

No specific verification of results was performed with this study. The 
original hydrologic model developed for the watershed was compared with 
previous studies in the Maryvale ADMS. 

The results of the hydrologic analysis performed for this study has been 
reviewed and approved by the FCDMC during the design of the BHOC 
from the Loop 101 to 83* Avenue. 

Table 3. Summary of 100-Year Design Peak Discharges at Selected Locations 
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Table 4. Summary of Assumed Storm Drain 10-Year Design Peak Discharges 
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5.0 Hydraulics 

5.1 Method Description 

The study area is located in Township 1 North, Range 1 and 2 East in Maricopa 
County Arizona. The approximate center of the study area, 75" Avenue and 
Camelback Road, is at Latitude 33O30.5" North and Longitude 112°13.2 West. 

In general, there is no natural watercourse that defines the existing floodplain. 
During large storm events, water ponds along the north and east bank of the 
Grand Canal and floods adjacent properties. The proposed project will collect 
and convey this storm water using a combination of detention basins, channels, 
box culverts and storm drain systems. 

The hydraulic analysis was prepared utilizing the U.S. Army Corps of Engineers, 
Hydrologic Engineering Center, HEC-RAS River Analysis System. The computer 
program used for the hydraulic analyses is Version 3.0.1 dated March 2001. 

The hydraulic analysis consists of two HEC-RAS projects. The first project was 
developed by BRW, Inc. as part of the design of the Agua Fria Freeway (101L) 
off-site drainage system. This project (BHOCBRW.PRJ) starts at the confluence 
of the BHOC and the New River and extends to the east side of the Agua Fria 
Freeway. The hydraulic analysis assumed 100-year design frequency for the 
BHOC and 10-year storm frequency for the New River. Therefore, the hydraulic 
analysis assumes a 10-year starting water-surface elevation in the New River. 
DMJM+HARRIS updated the flow rates in this analysis to be consistent with the 
updated hydrology for the BHOC project. 

The second HEC-RAS project was developed by DMJM+HARRIS and begins 
where the first project ends on the east side of the Agua Fria Freeway (101 L). 
The analysis extends to the eastern limit of the project which is the proposed 
outlet for the Sunset Detention Basin near 64' Avenue and Indian School Road. 
The downstream starting water-surface elevation for this HEC-RAS project 
(BHOC100.PRJ) was obtained from the upstream end of the first HEC-RAS 
project. The DMJM+HARRIS hyd1;aulic analysis starts with station 74+04.5 
which is equal to the BRW analysis station 139+50. The project invert elevation 
at this location is 1048.68 (DMJM+HARRIS) = 1048.21 (BRW) based on as-built 
surveys provided in Appendix C. Therefore, 0.47' was added to the BRW water- 
surface elevation for the starting water-surface elevation in the DMJM+HARRIS 
model. 

5.2 Work Study Maps • The proposed floodplain maps were developed using detailed topographic 
mapping (i.e., 1"=200' with a contour interval of 1 or 2 feet) prepared by Kenney 
Aerial Mapping, based on photography flown on March 28, 1994. This mapping 

1 DMJMZZHARRIS Page 41 January 2003 



Flood Control District of Maricopa County, Arizona 
Bethany Home Outfall Channel - CLOMR 

a Technical Data Notebook (TDN) 

was used to illustrate the existing and proposed floodplain limits since the 
detailed mapping for the construction of the project does not provide sufficient 
coverage to illustrate the existing FEMA floodplain. 

The proposed floodplain limits were developed using detailed topographic 
mapping (i.e., 1"=20' with a contour interval of one foot) prepared by Kenney 
Aerial Mapping as documented in Section 3.2. The full size 11x17 work maps 
are at a scale of 1"=500' and are included on the following pages. 

The work study maps follow basic FEMA format for the proposed floodplain 
delineation. The floodplain and floodway are one in the same for this project. 
Future encroachments on this facility will be evaluated on a case by case basis. 

The construction plans for the project from the New River to east of 83rd Avenue 
are provided in Appendix E. The concept plans for the remainder of the facility 
including storm drains are also provided in Appendix E. Cross-section identifiers 
are based on the respective project construction centerline station. The thalweg 
is the profile grade. line of the constructed conveyance system for each 
respective project. Water-surface elevations at each cross-section are not 
illustrated on the work maps since the proposed floodplain is contained within the 
constructed facility. The 100-year, 24-hour peak discharges are summarized in 
the final results section of this report. 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

The procedure presented in the report titled "Estimated Manning's 
Roughness Coefficients for stream Channels and Flood Plains in 
Maricopa County, Arizona (USGS, 1991) was used for the estimation of 
Manning's "n" values. The procedure consists of selecting a base "n" 
value for the proposed channel and applying an adjustment factor to 
account for the roughness associated with channel irregularity, 
obstructions, vegetation and channel meandering. 

The Manning's "n" values defined for the landscaped conveyance portion 
of the facility was divided into segments with similar characteristics. 
Appendix E provides supporting documentation for the definition of the 
Manning's "n" values for the hydraulic analysis. 

I 5.3.2 Expansion and Contraction Coefficients 

Normal expansion and contraction coefficients of 0.1 and 0.3 are used 
throughout the study limits. Vehicular bridge structures are proposed at 
83rd and 91'' Avenues. For the entrance and exit from bridges and box 
culverts, gradual vertical wall transitions or uniform trapezoidal sections 
are proposed and therefore, the loss coefficients were not modified. 
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5.4 Cross-Section Description 

Cross-sections for the study were located at 200 foot intervals on average. 
Additional cross-sections were added at bridges and changes in profile grade. 
Cross-sections were oriented perpendicular to the direction of flow. 

Cross-sections were obtained through the use of project digital terrain modeling 
(DTM). The proposed project DTM was superimposed on the existing ground 
D IM which was used to define the HEC-RAS cross-sections. The cross- 
sections were generated in HEC-2 format using Microstation InRoads (Version 
7.0) software. The HEC-2 data files were then imported into the HEC-RAS 
computer program. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

' A  hydraulic jump is possible during a major flood event at the culvert 
under the Grand Canal at approximately the 82" Avenue alignment. 
Drops in the channel profile are proposed upstream of the Grand Canal 
Wasteway box culvert, the 91'' Avenue Bridge and the 87'h Avenue 
alignment culvert under the Grand Canal. 

The 82" Avenue alignment culvert outlet was evaluated for a hydraulic 
jump and erosion potential. To force a hydraulic jump during large flood 
events, dumped rock riprap is proposed downstream of the culvert outlet. 
The details associated with defining the limits and sizing the riprap are 
provided in Appendix F. 

The channel drop at the Grand Canal Wasteway box culvert is 
approximately 6.75 feet high and is constructed using reinforced concrete 
lining. The concrete box culvert is a five cell 8' x 7' under the wasteway 
and adjacent private irrigation canal. During low-flows the internal box 
culvert walls will dissipate the hydraulic jump associated with this drop. 
During the design flood event, the hydraulic jump will be submerged. 

The channel drop at the 91" Avenue Bridge is approximately two feet high 
and implemented using reinforced concrete lining on a slope of less than 
five percent. The bridge piers should force a hydraulic jump within the 
concrete lined section of the channel. 

The channel drop at the 87'h Avenue alignment culvert under the Grand 
Canal is approximately 2.3 feet high and implemented using reinforced 
concrete lining. The entrance and exit to the six cell 10' x 5' proposed box 
culvert is protected by access barriers which will dissipate any potential 
hydraulic jump at the drop. 
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The proposed floodplain limits were not adjusted to account for hydraulic 
jumps and drops in the channel profile since the floodplain is mapped to 
the proposed project right-of-way limits. 

5.5.2 Bridges and Culverts 

The first phase of the BHOC project is constructed from the confluence 
with the New River to just east of the Agua Fria Freeway (101L). No as- 
built drawings are available at this time for the construction of this project. 
Record construction drawings are provided in Appendix E for reference. 
The following structures were constructed across the BHOC concrete 
lined channel with this project: 

1. 107'~ Avenue: 3 span box culvert bridge 

2. Grand Canal Wasteway: 53x7 '  concrete box culvert 

3. 9gth Avenue: 3 span slab bridge 

The second phase of the BHOC project is currently under construction 
from the Agua Fria Freeway (101L) to east of 83rd Avenue. Record 
construction drawings are provided in Appendix E for reference. The 
following structures are currently under construction: 

1. 97th Avenue Alignment: SRP irrigation flume 

2. 91St~venue: 3 span slab bridge 

3. Grand Canal at the 87'h Avenue Alignment: 6-101x5' box culvert 

4. 83rd Avenue: 3 span slab bridge 

5. Grand Canal at the 82" Avenue Alignment: 3-IO'x8' box culvert 

Future phases of the BHOC project will construct additional box culvert 
conveyance facilities. The concept drawings for these future facilities are 
included in Appendix E for reference. The following structures are 
proposed for future construction: 

1. Grand Canal Linear Park Box Culvert (East of the 82" Avenue 
Alignment to approximately 75'h Avenue and Camelback Road): 2- 
1 Tx8' box culvert. 

2. 75'h Avenue and Camelback Road: 2-Vx7' box culvert 

3. 67th Avenue to the--Sunset Detention Basin (Indian School Road 
and approximately 64'h Avenue): 8'x7' box culvert 

The bridge crossings were hydraulically analyzed using one or all of the 
following low-flow methods available in the HEC-RAS computer program: 

Energy (Standard Step) 

Momentum 

Yarnell (Class A only) 

The highest energy solution is the one reported in the results section of 
this document. 
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5.5.3 Levees and Dikes 

No levees or dikes are proposed as part of this project. However, at the 
channel confluence with the New River, the banks of the channel match 
into the existing New River levee system designed for the U.S. Army 
Corps of Engineers Standard Project Flood. 

5.5.4 Islands and Flow Splits 

There are no islands or flow splits associated with the design of this 
existing and proposed facility. 

5.5.5 Ineffective Flow Areas 

The proposed project cross-sections used in the HEC-RAS analysis 
incorporates the existing ground DTM adjacent to the project. In a few 
locations, the adjacent Grand Canal or detention basin was defined as 
ineffective using the levee option available in HEC-RAS. The ineffective 
levee approach facilitates proper hydraulic modeling and avoids divided 
flow solutions. 

5.5.6 Supercritical Flow 

No specific assumptions for supercritical flow were made in this study. 
The HEC-RAS hydraulic analysis was performed using a mixed flow 
regime. A more conservative subcritical flow regime assumption still 
illustrates that the proposed design flows would be contained within the 
project limits and public right-of-way. 

5.6 Floodway Modeling 

Floodway modeling was not performed as part of this study. Proposed 
encroachments into the floodplain will be evaluated on a case-by-case basis by 
the FCDMC, ADOT and the Cities of Phoenix and Glendale. 

5.7 Problems Encountered During the Study 

5.7.1 Special Problems and Solutions 

No special problems were'encountered during this study. 

5.7.2 Model Warning and Error Messages 

There are a number of warning messages generated by the HEC-RAS 
computer program for the hydraulic analysis of the project. These 
warnings do not affect the accuracy of the results and are intended to 
alert the user of any conditions outside of the expected norm. 

DMJM+HARRIS executed FEMA's CHECK-RAS computer program 
(Version 1.1) on both hydraulic models (BHOCBRW and BHOC100) for 
each of the three reviews: NT, XS and Structures. Several comments 
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were generated that had little or no bearing on the hydraulic function of 
the design. Each of the comments or notations is addressed below. 

Notations generated from the Manning's "n" Value and Transition Loss 
Coefficient Review (NT) included a comment that the channel "n" 
coefficient is less than 0.025. This is due to the use of concrete lined 
channels, as depicted on the plans, throughout the project. The program 
indicated that contraction and expansion loss coefficients of 0.3 and 0.5, 
respectively, should be used adjacent to all bridges. For the entrance and 
exit from bridges and box culverts, gradual vertical wall transitions or 
uniform trapezoidal sections are proposed and therefore, lower loss 
coefficients are warranted and were used in the analyses. Another 
comment pertained to the variance of "n" values between upstream and 
downstream bridge sections. Since the project is designed using uniform 
traoezoidal concrete channel linina which extends from the channel 
section through the bridges in a continuous fashion, it is considered 
appropriate that the "nu values remain consistent. 

A few comments were also generated as part of the Cross-Section 
Location and Alignment Review (XS) of the hydraulic models. It was 
noted that levees were found in the modeling although no levees are 
proposed as part of this project. The use of these levee functions was 
simply to facilitate proper hydraulic modeling and to avoid any divided flow 
conditions where adjoining land had similar elevations as the conveyance 
facility. Typical locations where levees were used to define ineffective 
flow include along the Grand Canal and where off-line detention or 
retention basins are adjacent to the facility. 

Execution of the Structures Check routine resulted in a few comments on 
the hydraulic models. These comments pertained to the road or weir 
stationing extending beyond the cross-section data and some minor 
inconsistencies in the elevations. These comments have no bearing on 
the accuracy of the hydraulic modeling since all the flow is contained 
within the channel section. The Structures Check routine was uncertain of 
the flow type at a few locations but it was found to be the result of the 
omission of the elevation in which weir flow would begin over the roadway. 
The project is designed with a minimum of one-foot of freeboard and as a 
result, roadway overtopping does not occur at any location along the 
project. 

5.8 Calibration 

There was no saecial calibration effort made as Dart of this studv. There is no 
gage data or phbsical measurements to compare 'any results from the HEC-!?AS 
analyses. 
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5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

Tables 5 and 6 presented on the following pages provide a summary of 
the hydraulic analysis results for the BHOCBRW and BHOCIOO HEC- 
RAS projects, respectively. 

5.9.2 Verification of  Results 

There was not specific verification of results made as a part of this study. 
The flow depths are consistent with previously calculated normal depth 
analyses performed during the BHOC Pre-Design Study. 
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Table 5. Summary of Hydraulic Analysis Results (BHOCBRW.PRJ) 

Water- Critical Station Station 
Cross- Peak Surface Water- Average Top Depth Froude Water- Water- 
Section Discharge Elevation Surface Velocity :::: G:w Number Surface Surface 

Identifier Elevation Left Right - 
(cfs) (ft) (ft) (ftts) (ft) (ft) (ft) (ft) 

7187 (Al 4517.00 1036.13 1036.63 11.73 155.89 4.47 1.32 21.06 176.94 . , 
7207 
7222 
7237 

7347 (B) 
7375 

7418 (C) 
7600 @) 
8000 (E) 
8400 (F) 
8800 (G) 
9200 (H) 
9600 m 

lo200 (K) 
10297 (L) 
10401.5 

10490.7 (M) 
10505.6 

10600 (N) 
11000 (0) 
11400 (F') 
1 1 800 (Q) 
12200 (R) 
12600 ( S )  

12784 
13000 (T) 
13400 0 
13800 (V) 

13950 

4517.00 
45 17.00 
451 7.00 
4517.00 
Bridge 

45 17.00 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
45 17.00 
4517.00 
4517.00 
Culvert 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
4517.00 
Bridge 

4517.00 
45 17.00 
451 7.00 
4517.00 
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Table 6. Summary of Hydraulic Analysis Results (BHOC100.PRJ) 

Water- 
Cross- Peak Surface 
Section Discharge 

Identifier 

Critical 
Water- 
Surface 

Elevation 

Station Station 
Average Top Depth Froude Water- Water- 

Width Of Number Surface Surface 
of Flow Flow 

Left Right - 
(ftls) (ft) (ft) (ft) (ft) 
7.24 101.11 7.98 0.51 69.59 170.70 

(cfs) (ft) 
1415 (W) 4517.00 1056.66 

3275.00 1057.09 
Bridge 

3275.00 1057.82 
3275.00 1058.09 
3275.00 1058.09 
3275.00 1058.22 
3275.00 1058.32 
3275.00 1058.43 
3275.00 1058.56 
3275.00 1058.68 
3275.00 1058.81 
3275.00 1058.94 
3275.00 1059.09 
3275.00 1059.22 
3275.00 1059.37 
3275.00 1059.51 
3275.00 1059.69 
3275.00 1059.85 
3275.00 1060.03 

4800 3275.00 
5000 3275.00 
5200 3275.00 
5330 3275.00 
5400 3275.00 
5450 3275.00 
5482 3047.00 
5591 Bridge 
5592 3047.00 
5633 3047.00 
5730 3047.00 
5800 3047.00 
6000 3047.00 
6200 3047.00 
6400 3047.00 
6600 3047.00 
6800 2841.00 
7000 2841.00 
7200 2841.00 
7400 2841.00 
7600 2841.00 
7660 2841.00 

a 7676.4 2841.00 
7815 Culvert 

7816.7 2841.00 
7828.7 2841.00 
7872 2841.00 
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a Technical Data Notebook (TDN) - 
Critical Station Station Water- 

Cross - Peak Surface Water- Average Width Top Depth Froude Water- Water- 
Section Discharge Surface Velocity of Flow Flow Of Number Surface Surface 

Identifier Elevation Left Right 
(cfs) (ft) (ft) (ftls) (ft) (ft) (ft) (ft) 

8000 2841.00 1066.48 6.25 125.20 6.32 0.58 120.31 245.51 
2841 .OO 
2841 .OO 
2841 .oo 
2841 .OO 
2841 .OO 
2841.00 
2841.00 
2841.00 
2841.00 
2841 .OO 
2841.00 
2841 .OO 
2841 .OO 
2841 .OO 
2841.00 
2841.00 
2841.00 
2841 .OO 
Bridge 

2841.00 
11281 2841.00 
11349 2841.00 
11542 2841.00 
11614 2841.00 
11715 2841.00 
11755 2841 .OO 
11991 Culvert 
11992 2841.00 
12200 1532.00 
12284 1532.00 
12298 1532.00 
18260 Culvert 
18261 1532.00 
18361 1532.00 
18377 1145.00 
18859 Culvert 
18860 1145.00 
18918 974.00 
18920 974.00 
19000 974.00 
19200 974.00 
19400 974.00 
19600 974.00 
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Cross- Peak 
Section Discharge 

Identifier 
(efs) 

20600 830.00 
20800 830.00 
21000 830.00 
21200 830.00 
21400 700.00 
21600 700.00 
21800 700.00 
22000 700.00 
22200 700.00 
22400 700.00 
22600 700.00 
22800 700.00 
23000 700.00 
23200 700.00 
23400 700.00 
23600 700.00 
23800 700.00 
24000 700.00 

24800 700.00 
24900 344.00 
24960 344.00 
27479 Culvert 
27480 344.00 
27610 344.00 
27810 344.00 
28010 344.00 
28210 344.00 
28410 344.00 
28590 344.00 

Water- 
Surface 

Elevation 

Critical 
Water- Average F~~~~~ Width of Number 
Surface Veloeity of Flow Flow 

Elevation 
(ft) (ftls) (ft) (ft) 

1.21 118.20 9.14 0.09 

Station Station 
Water- Water- 
Surfaee Surface 

Left Right 
(ft) (ft) 
78.81 197.01 
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6.0 Erosion and Sediment Transport 

6.1 Method Description 

As presented in Appendix E, the project consists of concrete lined trapezoidal 
channels, reinforced concrete box culverts, irrigated berrnuda grass and desert 
landscaping within the limits of the proposed floodplain. The erosion protection 
analysis was only performed for the landscaped portion of the project from the 
Agua Fria Freeway (101L) to approximately the 82" Avenue alignment or the 
second phase of the project which is currently under construction. As illustrated 
on the construction plans, the longitudinal slope of the facility is approximately 
0.1 percent. 

Erosion protection for the proposed project is based on the permissible shear 
stress concepts presented in the report "Sizing Riprap for the Protection of 
Approach Embankments & Spur Dikes and Limiting the Depth of Scour at Bridge 
Piers & Abutments" (1989). The erosion protection was also checked using the 
permissible velocity concept documented in the "Drainage Design Manual for 
Maricopa County, Volume II, Hydraulics" (1996). The gradation and limits of 
construction for rock riprap are based on the Federal Highway Administration 
publication Hydraulic Engineering Circular No. 14, "Hydraulic Design of Energy 
Dissipators for Culverts and Channels" (1983). The articulated concrete block 
analysis was performed using a factor of safety method for overturning and 
sliding. 

To control erosion associated with base flows (nuisance drainage) in the facility, 
a concrete low-flow channel will be constructed at the low point in the 
conveyance facility. The low-flow channel will be continuous along the entire 
length of the facility. 

6.2 Parameter Estimation 

As documented in the Geotechnical Investigation Report for the second 
construction phase of the project, the soils encountered in the vicinity of the 
proposed 83rd Avenue bridge, 91S'~venue bridge and the 6-lO'x5' concrete box 
culvert (upper 15 to 20 feet) typically consist of finer grained medium plasticity 
clays. This soil type possesses sufficient cohesion to be classified as "erosion 
resistant" for the design hydraulic conditions anticipated in the vicinity of these 
structures. 

Based on the longitudinal slope of the facility and the erosion characteristics of 
the soil, the permissible velocity of bermuda grass was assumed to be 6 feet per 
second (Ws). 
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6.3 Modeling Considerations 

Sediment transport modeling was not performed as a part of this study. 

6.4 Problems Encountered During the Study 

No specific problems were identified as part of this study. 

6.5 Calibration 

No specific calibration was performed as part of this study. 

6.6 Final Results 

The erosion control measures evaluated for use along the proposed facility 
included: 

1. Enkamat Turf Reinforcement Matting (TRM), 

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

3. Riprap Apron 

The proposed condition HEC-RAS analysis was used to evaluate the type and 
application limit of the specific erosion control measure. The results are 
summarized in Table 7. 

Table 7. Location of  Erosion Control Measures 

The calculations supporting the selection of these erosion control measures are 
provided in Appendix F. 

6.7 Verification of Results 

No specific verification of the results was performed for this study. 

Structure 

83" Avenue Bridge 
9IS1Avenue Bridge 
6-1 Wx5' RCBC 
3-1 O'x8' RCBC 
Spillways 
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7.0 Draft FIS Report Data 

7.1 Summary of Discharges 

Drainage Area Peak Discharges (cfs) 
Flooding Source and Location (Square Miles) 10-Year 50-Year 100-Year 500-Year 

Bethany Home Outfall Channel 
59.79 -- 1 -- 1 New River Confluence 

1 1 
4,517 

97'h Avenue 58.90 -- -- 
1 1 

3,275 
9l8'~venue 57.17 -- -- 

1 1 
3,047 

~3~ Avenue 50.96 -- -- 
1 1 

2,841 
79' Avenue 50.96 -- -- 

1 1 
1,532 

73rd Avenue 43.25 -- - 
1 1 

1,145 
Indian School Road 34.80 -- -- 344 

--I - Not computed 

7.2 Floodway Data 

Preliminary Floodway Data tables are provided on the following pages. 
Floodway encroachments were not defined since the detailed design and 
construction of a significant portion of the project has yet to be completed. 

7.3 Annotated Flood Insurance Rate Maps 

Annotated flood insurance rate maps (FIRM) were not developed since the 
detailed design and construction of a significant portion of the project has yet to 
be completed. The work maps provided with this CLOMR provide more 
information at a better scale. The current FEMA FIRM'S are provided 
electronically with this submittal in TIF format on the enclosed CD. 

7.4 Flood Profiles 

Flood profiles follow the Floodway Data tables for the Phase I construction of the 
Bethany Home Outfall Channel .frcfm the confluence with the New River to 
upstream of the Agua Fria Freeway (101L). Flood profiles for facilities upstream 
of the 101 L will be provided upon completion of the construction. 





' In Feet Above The Confluence With The New River 
Floodway Water-Surface Elevations Not Computed For This Facility 

I FEDERALEMERGENCYMANAGEMENTAGENCY 
UNINCORPORATED MARICOPA COUNTY I FLOODWAY DATA 1 

BASE FLOOD 
FLOODING SOURCE FLOODWAY * 

:ROSS SECTION 

U 
V 
W 

CITY OF GLENDALE, CITY OF PHOENIX 
(MARICOPA COUNTY, ARIZONA) 

INCREASE 
DISTANCE' 

6,213 
6.613 
6,763 
6,863 
6,950 
7,088 
7,147 
7,347 
7,547 
7,747 
7,947 
8,147 
8,347 
8,547- 
8,747 
8,947 
9,147 
9,347 
9,547 
9,747 
9,947 
10,147 
10,347 
10,547 
10,677 
10,747 
10,797 

BETHANY HOME OUTFALL CHANNEL 

ELEVATION 

FLOODWAY 

NGVD) 

WATER 

REGULATORY 

1,055.7 
1,056.1 
1,056.7 
1,057.1 
1,057.8 
1,058.1 
1,058.1 
1,058.2 
1,058 3 
1,058.4 
1,058.6 
1,058.7 
1,058.8 
1,058.9 
1,059.1 
1,059.2 
1,059 4 
1,059.5 
1,059.7 
1.059.9 
1,060.0 
1,060.2 
1,060 5 
1,060.7 
1,060.9 
1,061 .O 
1,061 .O 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 

WIDTH (FT) 

SURFACE 

WITHOUT 
FLOODWAY 

(FEET 

1,055.7 
1,056.1 
1,056.7 
1,057.1 
1,057.8 
1,058.1 
1,058.1 
1,058.2 
1,058.3 
1,058.4 
1,058.6 
1,058.7 
1,058.8 
1.058.9 
1,059.1 
1,059.2 
1,059.4 
1,059.5 
1,059.7 
1,059.9 
1,060.0 
1,060.2 
1,060.5 
1,060.7 
1,060.9 
1,061.0 
1,060.9 

SECTION 
AREA 

(SQUARE 
FEET) 



' In Feet Above The Confluence With The New River 
Floodway Water-Surface Elevations Not Computed For This Facility 

I FEDERALEMERGENCYMANAGEMENTAGENCY 
UNINCORPORATED MARICOPA COUNTY I FLOODWAY DATA I 

I CITY OF GLENDALE, ClTY OF PHOENIX I 

FLOODING SOURCE 

BETHANY HOME OUTFALL CHANNEL 

INCREASE 

FLOODWAY 
2 

CROSS SECTION 

ELEVATION 

FLOODWAY 

NGVD) 

WATER 

REGULATORY 

1,061 .I 
1,061.5 
1,061.5 
1,061.6 
1,061.9 
1,062.4 
1,062.9 
1,063.1 
1,063 4 
1,063.8 
1,064.0 
1,064.3 
1,064.5 
1,064.7 
1,064.8 
1,064 8 
1,065 9 
1,065.9 
1,065.9 
1,066.5 
1,067.2 
1,067.5 
1,068 2 
1,069.0 
1,069.7 
1,070.0 
1,070.4 

WIDTH (FT) DISTANCE' 

10,829 
10,939 
10,980 
11,076 
11,146 
11,346 
11,546 
11.746 
11,946 
12,146 
12,346 
12,546 
12,746 
12,946 
13,006 
13,022 
13,162 
13,174 
13,218 
13,346 
13,546 
13,746 
13,946 
14,146 
14,346 
14,546 
14,746 

SURFACE 

WITHOUT 
FLOODWAY 

(FEET 

1,061 .I 
1,061.5 
1,061.2 
1,061.6 
1,061.9 
1,062.4 
1,062.9 
1,063.1 
1,063 4 
1,063.8 
1,064.0 
1,064.3 
1,064.5 
1,064.7 
1,064.8 
1,064.6 
1,065.9 
1,065.7 
1,065.8 
1,066.5 
1,067.2 
1,067.5 
1,068 2 
1,069.0 
1,069.7 
1,070.0 
1,070.4 

SECTION 
AREA 

(SQUARE 
FEET) 

MEAN 
VELOCITY 
(FEET PER 
SECOND) 



' In Feet Above The Confluence With The New River I 
Floodway Water-Surface Elevations Not Computed For This Facility 

I FEDERAL EMERGENCY MANAGEMENT AGENCY 
UNINCORPORATED MARICOPA COUNTY I FLOODWAY DATA 

I CITY OF GLENDALE, CITY OF PHOENIX 
IMARICOPA COUNN. ARIZONA\ I BETHANY HOME OUTFALL CHANNEL 



' In Feet Above The Confluence With The New River I 
Floodway Water-Surface Elevations Not Computed For This Facility 

I FEDERAL EMERGENCY MANAGEMENT AGENCY 
UNINCORPORATED MARICOPA COUNTY 1 FLOODWAY DATA 

I CITY OF GLENDALE, CITY OF PHOENIX 
(MARICOPA COUNTY, ARIZONA) 

BETHANY HOME OUTFALL CHANNEL I 



' In Feet Above The Confluence With The New River I 
Floodway Water-Surface Elevations Not Computed For This Facility 

I FEDERALEMERGENCYMANAGEMENTAGENCY 
UNINCORPORATED MARICOPA COUNTY I FLOODWAY DATA 

I CITY OF GLENDALE, C l N  OF PHOENIX 
(MARICOPA COUNN, ARIZONA) 

BETHANY HOME OUTFALL CHANNEL I 
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Minch, Jeffrey 

()om: 
Scott Vogel - FCDX [csv@mail.maricopa.gov] 

Sent: Tuesday, January 14,2003 11:48 AM 

To: Minch, Jeffrey 

Subject: FW: BHOC CLOMR review comments 

Comments on the CLOMR. 

Thanks 

----Original Message----- 

Fmm: Michael Duncan - K D X  

Senl: Tuesday, Janualy 14,2003 8:31 AM 

To: 'alan.morrice@dmjmharris.com'; geffrey.minch@dmjmharris.com' 

Cc: Swtt Vogel - K D X  

Subjeb: BHOC CLOMR review comments 

Here are my review comments: 

<<BHOC CLOMR rev comm.doc>> 



REVIEW COMMENTS 

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

I 
] Flood Control District of Maricopa County 
] 2801 West Durango Street 
] Phoenix, Arizona 85009 

I 
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 

TO: Jeffrey Minch, P. E. FROM: Mike Duncan, P. E., Flood Delineation Branch 
DMIM-Harris phone 602-506-4732 FAX 602-506-4601 
602-337-2777 

DATE: 1-14-03 

PROJECT: Bethany Home Outfall Channel Phase 11 

OBJECT OF REVIEW: CLOMR Technical Data Notebooks 

1. Please add a note concerning the vertical datum at the Project 
Description of each RAS model, such as: 

VERTICAL DATUM OF THIS MODEL: NGVD 1929 

(Then new CD's with this change will be needed) 

2. At Section 7.4, Page 60, add profile plot(s) for the existing-Phase-I 
portion of the study, in FEMA format (10 squares per inch and FEMA 
standard labels, symbols, and borders). Also, revise text of Section 
7.4 accordingly. 

3. At page 61, add a footnote to the first 5 water surface elevations, to 
indicate the source of the New River model elevations. 

4. At back of Appendix E.1, add Bethany Home Road Storm Drain plans. 



Minch, Jeffrey 

m: Michael Duncan - FCDX [mwd@mail.maricopa.gov] 

ent: Tuesday, January 14,2003 9:48 AM 8 
To: Minch, Jeffrey; Morrice, Alan 

CC: Scott Vogel - FCDX 

Subject: BHOC CLOMR -- one more reminder 

In my review comments I failed to remind you of the missing Sheet 2 of Exhibit 1 of Appendix D, that we discovered during our 
meeting of 1-6-03. 



B.l - MEETING MINUTES 



Date: March 28,2002 

To: File 

From: Alan Morrice, 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: CLOMR Coordination Meeting March 20,2002, 3:00 p.m. 
Flood Control District of Maricopa County, New River Conference Room 

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 (see distribution list). 

11. Meetina Purpose and Obiectives 

DMJM+HARRIS stated that in preparation of a Conditional Letter of Map Revision (CLOMR), several 
issues or questions have arisen that need clarification or direction before proceeding with the submittal. 

111. Submittal Forms and Supportina Documentation 

DMJM+HARRIS provided handouts that listed each CLOMR form to be submitted, the anticipated 
supporting documentation for each and various issues or items for discussion. 

A. Form 1 - Revision Reauestor and Community Official 

It was agreed that three of page two would be submitted with signatures from the City of 
Phoenix (Husan Mushtaq - Floodplain Manager), City of Glendale (Larry Broyles - City 
Engineer) and for unincorporated areas of Maricopa County. It was not made clear at the 
meeting, whom would sign each form as the "requestor" from the FCDMC. DMJM+HARRIS 
will sign the P.E. certification for the requestor. 



Bethany Home Outfall Channel, Phase II 
Bethany HomeIGrand Canal Flood Control Project 
Flood Control District of Maricopa County (FCD) 
CLOMR Coordination Meeting Minutes 
March 20,2002 
Page 2 of 1 

The City of Phoenix (COP) and City of Glendale (COG) will each review letters of map 
revision on file and forward any pertinent information that is to be included with this 
submittal to DMJM+HARRIS. 

Tim Murphy stated that he would provide DMJM+HARRIS with hard copies and scanned 
images of the most recent FIRM panels (7/19/01) for the BH/GC corridor. DMJM+HARRIS 
canacquire digitized floodplain maps, in ~icrostation format, from FCDMC's GIs staff 
(Marta Dent). 

Mike Duncan mentioned that he would provide DMJM+HARRIS with an updated 
Cityflounty boundary map electronically. 

FEMA's submittal forms and to what degree they can be edited was discussed. Some of the 
forms in the past have had more flexibility than those presently available. The present forms 
should be utilized and supplemental sheets attached wherever necessary. FEMA's 
extension of the forms that are to be used for a CLOMR submittal was discussed. The forms 
use has been extended beyond March 31,2002 and it can be used until an updated form is 
posted on their web site (but FEMA did not state when that might be). 

Since requested by FEMA with Form 1, the maintenance responsibility of the proposed 
stormwater improvements was discussed to better understand how the second page of the form 
(one for each community) should be completed. The general intent is that the cities and ADOT 
would have maintenance responsibility for the facilities within each of their respective 
jurisdictions. 

Regarding the fee to be paid, it was likely that a $3,100 would be required. It was stated that 
often FCDMC submits to FEMA without a fee and then FEMA responds and informs them of the 
fee due. 

B. Form 2 - Credit Card Information 

This form will not be used and therefore will not be filled out by DMJM+HARRIS. 

C. Form 3 - Hydrologic Analysis 

Regarding a letter(s) of approval of the hydrologic analysis, FCDMC stated that they would not 
provide such a letter unless it was required by FEMA. Therefore, per Form 3, DMJM+HARRIS 
will need to provide an explanation. It is FCDMC's understanding that, by submitting the 
information to FEMA for their consideration, they are in turn approving of the analyses. FCDMC 
stated that if a letter is required by FEMA as a condition of their approval, then they can provide 
such a letter. . . 

With the exception of "ponding area calculations", which are discussed later, all items of 
documentation listed on the handout provided by DMJM+HARRIS were acknowledged as being 
appropriate and complete. The ADWR Technical Data Notebook State Standard format will be 
followed. 

N:\8888\Docs\misc\Meetlng Minutes\CLOMR Coordination Meeting Minutes 3-20-02.doc 



Bethany Home Outfall Channel. Phase II 
Bethany HomeIGrand Canal Flood Control Project 
Flood Control District of Maricopa County (FCD) @ CLOMR Coordination Meeting Minutes 
March 20,2002 
Page 3 of 1 

D. Riverine Hydraulic Analysis 

The upstream and downstream limits of the new floodplain delineation to be submitted were 
discussed. At the New River, DMJM+HARRIS will project (level) the New River Base Flood 
Elevation (BFE) up the BH/GC FCP until it intersects-the normal depth. This BHIGC 
channel reach length will be annotated in plan as being set by the New River water surface 
elevation. 

Regarding the eastern limit of the CLOMR, discussion centered upon whether the limit of the 
studv [new delineation) should terminate at 59Ih or 63d Avenue. The 59" Avenue location 
app&ed to be a more reasonable based upon the ponding areas shown in the Maryvale 
ADMP. The Citv of Glendale questioned the completeness and accuracy of the ADMP ~ondinq 
area calculations. After some discussion of the group, the consensus was to label the "Limit 
of StudyS'at 8pAvenue (Sunset Detention Basin). In the future, such as with the LOMR 
submittal, this issue will be reconsidered and documentation provided as necessary. 

The issue of whether the CLOMR submittal should include all future phases of construction was 
discussed. The submittal should include the Bethany Home Road and Camelback Road storm 
drain systems to be consistent with the final hydrologic model. DMJM+HARRIS requested that 
the most recent set of the Bethany Home Road storm drain plans be provided so that it 
can be included in the submittal package. 

Significant discussion occurred regarding whether the CLOMR should designate a new Zone A 
or Zone AE designation. DMJM+HARRIS explained how the additional level of effort (showing 
BFE's and cros&sedions) and additional time delays (with the LOMR) for a detailed delineation 
was not warranted for this type of project. The consensus of the FCDMC was that they 
would like the reach of the project from the New River to 8 p  Avenue to be presented as 
limited detail study (Zone AE 100-year only and without floodway) and the remainder of 
the BH/GC project as approximate (Zone A). Base flood elevations and cross-section 
locations will be shown on the work maps from the New River to 83rd Avenue. 

Further discussion focused on specific areas of floodplain delineation. Areas that are contained 
within a box culvert will simply noted as such and a centerline shown. The reach between 83rd 
and 75'h Avenues will have a floodplain delineation relatively consistent with the City park 
property boundary. The majority of this area will be annotated as being used for interception of 
100-year runoff. Similarly, the area near 75'h Avenue north of Camelback Road shall be 
annotated as having a "future storm drain system to intercept and convey the 100-year storm 
runoff to the BHIGC Flood Control Project". 

I E. Forms 5 - RiverineICoastal Mapping 

a DMJM+HARRIS presented draft work maps that have been developed to date. The work maps 
illustrated the existing and proposed floodplains on the base topography from the Maryvale 
ADMS (scale: In=500') and will be used to relay pertinent annotations as well as other floodplain 
information. This will improve clarity and substitute for annotated FIRMS (1"=1000') wherever 
practical. As discussed at the meeting, ponding areas as shown in the Maryvale ADMP, will not 
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be shown. New floodplains will be shown in plan view from top of bank to top of bank for 
simplicity and conservatism. As discussed earlier, from New River to 83" Avenue, the work 
maps will include base flood elevations and cross-section locations. A floodway analysis is not 
necessary to be performed. Flood frequencies other than the 100-year will not be shown. 

F. Form 6 - Channelization and Form 7 - Bridge/Culvert 

These forms will be completed and submitted with the package. No specific discussions, other 
than mentioned above, occurred at the meeting relative to these forms. 

IV. Miscellaneous Issues and Items of Discussion 

Since there has been some differences in the project title used for various purposes over time, 
DMJM+HARRIS requested clarification as to what title should be used for the CLOMR submittal. After 
some discussion, the group consensus was to use "Bethany HomelGrand Canal Flood Control Project". 
Also, within an introductory paragraph or transmittal letter, reference will be made and clarification 
provided relative to the other name that has been often used, i.e. Bethany Home Outfall Channel. 

If you have any corrections or additions to the minutes of this meeting, please contact Jeff Minch or 
Alan Morrice at (602) 337-2777. 

Cc: Attendees, 

Files 6888 - 200.2, 200.3, 200.4,400.12,600.1 

bethany home / grand canal 
flwd control project 

Attendees of the March 20,2002 meeting: 
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A PROJECT DESCRIPTION 

1.0 GENERAL DESCRIPTION 

Phase 2 of the contract includes final design, the preparation of construction plans, 
special provisions and the engineer's estimate for Reach A of the Bethany Home Outfall 

- . Channel (BHOC) -Phase It, and analysis and documentation of the entire BHOC 
conidor. 

The basis for the design will be the Maryvale Area Drainage Master Plan (ADMP), 
completed in November 1997 and the pre-design study completed as Phase 1 of this 
contract. The Phase 1 predesign study, completed in September.2000, further defined 
the project features, alignment, costs and schedule. The District, City of Glendale and 
City of Phoenix determined the Referred Alternative from the predesign study results. 

In addition to the Preferred Alternative from the pre-design study, the project will include 
the following features: 

a. Pedestrian bridges over the Grand Canal at 831d Avenue and 87" Avenue. 
b. Pedestrian undercrossing at 83* Avenue. 

3 ;&z;~, 2.0 PURPOSE 
ii(ipp 

The purpose of Phase 2 of the contract is to prepare final design plans, special provisions 
and engineer's estimates for the construction of Reach A of the BHOC (97" Avenue to 
east of the Grand Canal undercrossing easiof 83* Avenue, hereinafterreferred to as the 
Final Design Project Limits). Tasks within this scope of work associated with the 
pedestrian bridges shall be considered optional tasks, included in the work to be 
done only after authorization from the District. In addition, investigation and 
documentation will be required for the remainder of the BHOC corridor, to ensure 
compatibility of Reach A with the remainder of the BHOC. 

3.0 LOCATION 

The project is located within the Cities of Glendale and Phoenix, extending along the .. 

Grand Canal from approximately 64th Avenue to ADOT's Agua Fria Freeway outfall 
channel located along the Bethany Home Road AIignment, at approximately 97" Avenue. 

4.0 AGENCIES 

.. . The District will be the lead agency. The project wiIl involve special coordination with 
the City of Glendale (GLENDALE), the City of Phoenix (PHOENIX), the Salt River 
Project (SRP), and possibly others. . , 

e 5.0 CONTRACT TIME 

, .:$,J 
..-,., The Phase 2 portion of the contract shall be completed within 58 weeks from the Notice 

to Proceed date. 
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The report titIed "Maryvale Area Drainage Master Study, Floodplain Mitigation Study" 
shall be used as a reference tool, in addition to the backup information prepared for the 
report and the Phase 1 predesign study. 

B SCHEDULE 
- 

....................................................................... 1.0 KICK OFF MEETING 2 weeks from NTP 

2.0 PRE-DESIGN PHASE (Complete) 

3.0 DESIGN PHASE 

3.1 30% Design Submittal ..................................................... 20 weeks from NTP 
3.2 30% Design Review Meeting ..........................................a weeks from NTP 
3.3 Value Engineering Meeting ............................................ 25 weeks from NTP 
3.4 60% Design Submittal ..................................................... 30 weeks from NTP 
3.5 60% Design Review Meeting .......................................... 34 weeks from NTP 
3.6 Constructability Analysis Meeting .................................. 35 weeks from NTP 
3.7 90% Design Submittal ................................................... 41 weeks from NTP 
3.8 90% Design Review Meeting .......................................... 4 weeks from NTP 
3.9 100% Submittal .......................................................... 52 weeks from NTP 
3.10 Final Review Meeting ............................................... 56 weeks from NTP 

4.0 FINAL DELIVERABLES ................................................................ 58 weeks from NTP 
. , 

C CONSULTANT SERVICES 

Except as otherwise amended in this scope of work, completion of this consultant service contract 
s h d  be in accordance with the Flood Control District of Maricopa County's "Consultant 
Guidelines," dated August 1,2000. 

1.0 GENERAL PROVISIONS 

2.0 SCHEDULE AND PROJECT COORDINATION 

3.0 SURVEY, PHOTOGRAMMETRY, AND MAPPING 

3.1 SUPERVISORY QUALIFICATION REQUIREMENTS. 
.. - 

Reolace this section with the followine: 

Topographic mapping (1" = 200' wiiha contour interval of 1 or 2 feet), based on 
photography flown in March 1994, is avaiIabIe for the Consultant to use. Also available 

;$3 is survey performed by Stanley Consultants for the design of Bethany Home Road. 
.,,., ., ,+,: ,, 

In addition, aerial photogrammetry and control survey of the Outfall Channel was 
performed in the Pre-Design (along the Grand Canal from 97" Avenue to 64" Avenue), 
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with the exception of field survey required to supplement aerial mapping of the Outfall 
Channel near the Grand Canal undercrossing east of 83* Avenue and portions within 
PHOENIX (Camelback Road to 64" Avenue). 

The Consultant shall complete the field survey required to supplement the aerial 
mapping of the portions of the Outfall Channel near the Grand Canal undercrossing east 
of ~3~ Avenue. 

The Consultant shall conduct all additional field surveys and prepare all additional 
mapping necessary to complete the project. All survey work shaIl be supervised by a 
registered land surveyor. 

3.6.1 FOR INCLUSION INTO GIS 

Delete this section. 

4.0 DATA DELIVERY STANDARDS 

Reolace thefirst sentence with: 

The Consultant shall use CAD FORMAT for data deliverables. 

4.1 GIS FORMAT 

Delete this section. 

4.2 CAD FORMAT 

4.2.1 Delete the first aaramaah and realace with: 

Consultant shall follow the CADD standards and shall deliver digital data in Microstation 
Version 5.07 or newer per the following specs book: "Data Delivery Specifications: Computer 
Aided Drafting & Design REV 1.0 January 2000" Flood Control District of Maricopa County, 
latest edition. 

5.0 PUBLIC INVOLVEMENT 

Re~lace Section 5.0 PUBLIC INVOLVEMENT with the followina: 

5.1 PUBLIC INVOLVEMENT PLAN 
. . 

A public involvement plan has been prepared as part of the predesign study. 

. , 
5.2 PUBLIC MEETINGS 

One public meeting during fmal design will be included in the base contract. 

The Consultant shall be responsible for providing the exhibits for the public meetings, 
which shall include the final exhibits from the Pre-Design public meetings along with 
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exhibits identifying the current project schedule. Materials prepared for other project 
scope task items (design plans, landscape aesthetic information) may also be necessary to 
provide information at public meetings. The Consultant shall also provide 100 copies of 
an 8.5" X 11" project fact sheet, and refreshments for the public meetings. 

The consultant shall ensure that the public meetings do not conflict with other council 
meetings, board meetings, or community interest meetings. 

- 
The public meeting shall be advertised in local newspaper public notices and in the 
project newsletters. 

5 3  NEWSLETTERS 

The Consultant shall prepare a newsletter that is updated and distributed two (2) times 
throughout the design. The newsletters shall be approximately 11" X 17" and shall 
contain general project information, project progress to date and information regarding 
upcoming project events. The newsletters shall be similar to those prepared for the pre- 
design. The consultant shall also reproduce and distribute the newsletter (door-to-door) 
to approximately 10,000 propedes. The consultant shall maintain and update the current 
mailing list for the project, and shall mail the newsletters to those on the mailing list. 

5.4 OPTIONAL TASKS 

The Consultant shall include optional tasks for public involvement in the fee proposal 
that includes the following: 

a. An additional 4 public or small group meetings (i.e., Village Planning Board, 
Neighborhood and Homeowners Associations, City Councils). 

b. The preparation, reproduction and distribution of three (3) additional newsletters. 

6.0 RIGHTS-OF-WAY AND EASEMENTS 

6.1 Add The District will acquire rights-of-entry for site 
investigations including geotechnical investigations. 

6.3 Delete this section. 

6.4 Replace this section with the following: The Consultant shall identify and dimension the 
rights-of-way and easements required for the project features on the 30% plans, and tie 
the rights-of-way into existing monumentation. The project rights-of-way that have been 
identified by the District for acquisition shall also be indicated on the project plans. If 
dimensioning and tying the rights-of-way on the plans is not possible due to space 

. . limitations, the Consultant shall provide this information on a separate plan or exhibit. 

6.5 Add to this section the followine: The Consultant shall identify any temporary 
construction easements required to complete the project, and dimension these limits on 
the 30% plans, with ties to existing monumentation. 

6.6 Delete this section. 
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7.0 ENVIRONMENTAL REQUIREMENTS 

Sections 7.1.7.2.7.3.7.4 and 7.6 -Delete these sections and reulace with the followine: If 
Hazardous Waste Sites, Archaeological Resources, Ecological Resources, Jurisdiction 
Delineations and/or Title VI Environmental information or documentation is required for the 
Project, the District shall perform this work. The Consultant may be required to provide 
information regarding the Project, that would be otherwise be generated in the predesign and 

- design of the Project, to assist in the performance of this work. 

The Consultant shaIl perform the work required in Section 7.5, Environmental Permits and 
Approvals, which is authorized with the Notice to Proceed. 

8.0 GEOTECHMCAL INVESTIGATION 

Add to this section the follow in^: 

The Consultant shall conduct geotechnical investigations for the final design within the 
Final Design Project Limits. 

8.1 FIELD INVESTIGATION 

Add to this section the followine: 

The Consultant will obtain the necessary permits for subsurface investigations from the 
Arizona Department of Water Resources (ADWR). The borings will be located within 
the proximity to the Grand Canal that construction excavation is anticipated, to determine 
the potential impact of seepage on construction. 

The Consultant will drill test borings to depths of 15 to 80 feet for investigation of outfall 
channel and bridge structure elements along the Final Design Project Limits comdor. 
The number and depths of anticipated borings are as follows: 

Standard penetration testing (SF'T's) and open-end (undisturbed) ring samples will be 
collected within the borings at intervals of 5 feet or less. The samples will be kept for 

. . laboratory analysis. The Consultant's field engineer will prepare logs of the soils 
encountered. 

- , * Should seepage from the Grand Canal, or soft conditions indicating seepage, be 

.:.. , 
encountered, slotted 2-inch diameter PVC pipe will be installed within the borings and 

..,. 

.",$ . , ., 
the groundwater levels, if present will be monitored a sufficient period of time (one to 

.;<a two weeks) to determine a stabilized groundwater level. 
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Design Segment 
: 1 

2 
3 

TOTAL 

Depth (feet) 
15 to 80 
15 to 20 
20 to 80 

No. of Borings 
7 
6 
4 
17 

Total (feet) 
235 
100 
200 
535 



8.2 LAB TESTS 

Add to this section the follow in^ 

Laboratory testing of samples collected from the representative areas will be performed 
for moisture content, grain-size analysis, plasticity index, density of rings, direct shear, 
consolidation, moisturedensity, pH and resistivity. 

- 
83 ANALYSIS 

Add to this section the followinc 

Engineering Analysis of the data collected in the field will be made in combination with 
review of all existing information. 

8.4 REPORT 

Add to this section the follow in^: 

A Geotechnical Investigation Report will be prepared by the Consultant, which addresses 
the channel and bridge elements for the project. The report will be provided with the 
30% submittal. Some or all of the information-in the geotechnical report may be used as 
an appendix in the SWs. The report will include, as a minimum the following: 

Logs of the test borings and site plans that indicate the test locations. 

Results of laboratory testing. 

Geologic description of the materials encountered within the test borings. 

Discussion of the recommended foundation support alternatives for channel sections, 
boxes and bridge structures. Recommended foundation design bearing pressures for 
box culvert and bridge structures. 

Estimated settlements of foundations supported on various materials. 

Estimated lateral earth pressures for the design of rectangular concrete lined 
channels. 

Site grading recommendations. 

Recommended cut and fill slopes for both temporary and permanent excavations and 
embankments. 

Estimated earthwork factors. 

Discussion of anticipated excavation conditions, including the influence of seepage, 
if present, from the Grand Canal. 

Recommendations for bedding and backfill of pipes. 
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9.0 HYDROLOGY 

> The Consultant shall use the 
hydrologic model developed for the predesign study. 

Modifications to the recommended alternative hydrologic model may be required to 
. reflect the design changes and ensure the proposed Camelback Road and 75" Avenue 

crossing maintains the concept design high water-surface elevation in the Maryvale 
Detention Basin. 

Modifications to the hydrology may also be necessary to comply with the requirements of 
Section 11.0, Floodplain Delineation Studies. 

10.0 HYDRAULICS 

Add to this section the follow in^: 

Hydraulics calculations shall be prepared and submitted for the entire Outfall Channel, 
from 64" Avenue (including the Sunset Detention Basin, to 97" Avenue). 3 .<;:::.. Delete Section 10.4. 

<:";,$:$ '? ..... 9 '$A* 

11.0 FLOODPLAIN DELINEATIONSTUDIES 

Delete this section, and reolace with the fohowine: 

The Consultant shaIl generate the CLOMR technical data notebook for the recommended 
alternative from the predesign study. The outfall channel invert grade and cross sections 
shall be verified using HEC-RAS or HEC-2 and the predesign study plan and profile 
sheets modified as necessary and used for the CLOMR submittal. The CLOMR package 
will include, but not be limited to the existing hydrology, refined per this scope of work, 
the hydraulic verification (including cross-section identification), new 
floodwaylfloodplain delineation (on the predesign plan sheets) and E M A  forms ahd 
miscellaneous information. 

The delineated floodplain for the areas east of Reach A will be confined to the facility for 
the CLOMR effort, which will be verified by a future final design contract. 

The District will take the lead to submit the CLOMR information to FEMA. 
. . 

The Consultant shall make corrections to the CLOMR technical data notebook, 
hydrology, and hydraulic models as deemed . . necessary by FEMA. 

The technical data notebook shall be updated and submitted at the end of the design 
..:\ 

,,;i.,$ :..,..._ 
contract to reflect modifications made during design. 

.,, . , . hh- 
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12.0 PLANNING STUDIES 

Delete this section. 

13.0 PRE-DESIGN STUDY 

- Delete this section and rmlace with the followine: 

The pre-design study way completed in September 2000. The Consultant shall utilize the 
information developed for the pre-design study for the final design effort. 

14.0 FINAL DESIGN AND CONSTRUCTION DOCUMENTS 

14.1 DESIGN ACTMTlES 

14.1.1.1 Delete this section and reulace with the followinn: 

The Consultant shall identify requirements for public and private access within and 
across the project limits and review traffic control requirements that will be imposed 
by the jurisdictional authority. These requirements shall be included by the 
Consultant in the special provisions Section 401-1. The consultant shall ensure that 
the requirements can be met by the contractors using reasonable traffic control and 
detours measures. 

The traffic control requirements will be provided to the public at the public meeting, 
but the traffic control plan will not be presented. 

14.1.1.2 Add the followine section: Traffic Control Optional Tasks 

The Consultant shall include optional tasks for traffic control in the fee proposal 
that includes the following: 

a. An optional task shall be included for preparation of conceptual traffic 
control plans for 91" and 83rd Avenues, which will be presented to the 
local agencies. AU local guidelines and requirements will be 
incorporated into the plans. The concept will be developed to a level of 
detail to ensure that traffic control can feasibly be accomplished by the 
contractor given the traffic control requirements, to develop an accurate 
estimate of traffic control costs, and to delineate any temporary 
construction easements that may be needed for traffic control. 

b. An optional task shall'be included for the preparation of plans for 
pennanent pavement marking. The plans shall be at a scale of 1-inch to 
40 feet for all public roadways that are reconstructed within the final 
design project limits. Plans will be developed to the standards and 
specifications of the responsible local agency. Local agency standards 
will be referenced and not reproduced in the construction documents. 
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14.1.2 LANDSCAPE AESTHETIC AND RECREATION MULTIPLE-USES 

Reolace this section with the followine: 

The Landscape Aesthetic and Recreation Multi-Use activities identified in this 
section shall be performed for the entire Outfall Channel, from 64" Avenue 

- (including the Sunset Basin), to 97" Avenue, and the City of Glendale park sites at 
the northwest comer of 75" Avenue and Camelback Road and at the south east 
comer of 83" Avenue and Bethany Home Road. 

14.1.2.1 Project Aesthetics Advisory Committee (PAAC) 

The District will form a Project Aesthetics Advisory Committee (PAAC) to 
recommend aesthetic features for the project. The District shall assemble the PAAC 
per the District's Policy for the Aesthetic Treatment and Landscaping of Flood 
Control Projects. The PAAC will recommend and review proposed aesthetics in 
accordance with current District and project partner guidelines, budget, function, 
public perception, natural environment and cultural environment and will include 
review of the Concept Plans and subsequent Construction Plans. The group will 
identify issues and review design standards, budgets, assist with the development of 
any required public art program, CPTED requirements (Crime Prevention Through 
Environmental Design), recreation, maintenance and ADA requirements. 

The PAAC will be composed of the District's Project Manager, Landscape Planner 
and public involvement coordinator; cooperative agency project managers, parks 
staff and planners; neighborhood representatives; and the Consultant's Project 
Manager, Landscape Architect; and ofhers as necessary. The Consultant's 
participation on the PAAC shall end at the commencement of construction unless 
otherwise authorized as additional services by the District. 

Five (5) PAAC meetings shall be scheduled by the Consultant. The District shall 
have the responsibility for obtaining agreement and consensus on the aesthetic 
treatments. 

The Consultant will meet with representatives of the District and each City to 
generate the program of project improvements, amenities and aesthetics that are over 
and above normal District landscape design treatments. 

14.1.2.2Landscape Aesthetics and Multi-Use Needs Assessment and Goals and 
Objectives 

, . 
a. Meet with department staff from the Cities of Glendale, Phoenix and FCD to 

determine the program needs, goals and objectives of the corridor segments 
and sub-segments as it relates to landscaping aesthetics, irrigation, 
maintenance, recreation and multi-use opportunities. 

b. Review the Landscape Design Concept perspective sketches previously 
prepared in the Pre-Design Study with department staff from the Cities of 
Glendale, Phoenix and FCD to refine and document the desired future visual 
character and condition for the corridor. 
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c. Review Needs Assessment & Goals and Objectives with PAAC. 
d. Incorporate final needs assessment information in the design report submitted 

at the 30% stage. 

Deliverables: 
Needs Assessment, Goals and Objectives Narrative Report 

- 14.1.2.3 Site Analysis 

Assemble relevant data, plans, maps and records of the corridor area including 
its (1 to 2 miles) contextual environment. 
Prepare a project and context base map incorporating current survey base 
information. 
Review the site data previously assembled in the Pre-Design Study, evaluate 
for completeness and current conditions, and identify needed information. 
Visit the site and contextual area, record observations of the new and 
undocumented physical environment and photodocument (digital 
photographs) these observations. Provide the following information for each 
photo: photo number, location (approximate project station) and direction that 
photo was taken, and the name of the feature or area in the photo. 
The site analysis documentation will include the following elements from the 
predesign study and research conducted in this scope of work: 

Land Use & Future Land Use 
Zoning 
Vehicular Circulation, Traffic Control, Adjacent Parking 
Trail Systems -Pedestrian, Bicycle, Equestrian and Arterial Crossings 
Recreational Facilities - Puhlic & Private 
Utilities -Above & Below Ground 
Topography - Elevation & Significant Features 
Existing Vegetation 
Drainage -Entering the Corridor 

Prepare an updated assessment of Opportunities and Constraints for landscape 
aesthetics and recreation multiple-uses. 
Review the site analysis with the PAAC. 
Incorporate 

Deliverables: 
Site analysis exhibit at a scale of 1" = 200' (5 sheets) 
Site Analysis Report containing the following: 

Purpose and scope of the analysis 
Process and Methodology 
Narrative summay description of the site analysis observations and .. . interpretations of opportunities and constraints within the project corridor. 
Photos of the project area. 
Document sources of inforniation used in the site analysis. 
Definition of terms. 

;.. ... 
,.~:.;>,,:?. 

Field notes. 
. . . , , , , t ,,<::&, 
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14.1.2.4 Visual Assessment 

a. Using the Site Analysis base plans, identify logical points of visual quality 
observations along the project corridor. Included will be major arterial street 
crossings, $4 mile points between them, changes of land use and perceived 
character, and at points of community cultural interest or impact. 

b. Visit the site and identify and record the existing landscape and cultural 
characteristics of the comdor at each viewpoint, including landscape character 
and composition, scenic quality, existing visual conditions, types of views, and 
prominent focal point features visible within a minimum distance of 10 miles 
from the project comdor. 

c. Photograph (digital format) the corridor and the area around each viewpoint. 
Provide the following information for each photo: photo number, location 
(approximate project station) and direction that photo was taken, and the name 
of the feature or area in the photo. 

d. Prepare the view point inventory and provide a description of the information 
identified in b above at each location. 

e. Describe and interpret the visual quality evaluation at each viewpoint, 
including opportunities for: 1) preservation and enhancement of views; 2) 
preservation or retention of highly scenic features; and 3) improvement of 
existing visual conditions. 

f. Prepare recommendations of landscape treatment options for the corridor 
including preservation of important scenic features (naturaVcultural), 
enhancement of existing views, bufferinglmitigation of existing conditions and 
appropriate landscape themes to achieve the desired visual character for the 
corridor. 

g. Identify logical places for off-site views to the comdor occurring at project 
crossings, dead-end streets or culde-sacs, local street frontages, etc., and 
identify treatment options for those areas. 

h. Identify views and prominent focal point features (existing and future natural 
and cultural features) visible from within the project comdor and identify 
treatment options for those areas. 

i. Review the Visual Assessment with the PAAC. 
j. Incorporate final visual assessment information in the design report submitted 

at the 30% stage. 

Deliverables: 
Visual Analysis Report with: 

Purpose and Scope of the Visual Assessment 
Process & Methodology 
Visual Analysis Exhibit depicting Landscape Character Units and Subunits, 
Scenic Quality, Visual Conditions, Visual Sensitivity, views and focal point 
features and areas of corridor (combined exhibit at 200 scale, 5 sheets) 
Summary narrative description of Visual Character, Scenic Quality, Visual 
Conditions, Visual Dominance, Visual Expectation & Visual Sensitivity within 
each character unit and subunit. 
Photographs of the project comdor. 

1 
Conclusions and Recommendations on Visual Design Preservation and 

, A  Enhancements 
Sources of information used in the report 
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- - - -  

Definition of t e r n  used in the report 
Field Notes 

14.1.2.5Landscape and Aesthetics Alternatives 

a. Utilizing the Site Analysis, Visual Analysis, Needs Assessment and Goals and 
Objectives, prepare concept design alternatives of the comdor, it's segments 
and subsegments and key project landscape and aesthetics elements. 

b. Alternatives for the comdor will include the overall landscape theme and 
spatial composition desired as an end result. AIternatives for the features will 
include but not be limited to vegetative treatment, special paving treatments, 
walls, safety railings, concrete surface treatments (color, texture and 
imprinting), entry and rest nodes, aesthetic treatment for drainage structures, 
site lighting, site furniture, pedestrian bridges, graphics and signage. 

c. Review the Landscape Aesthetics and Recreation Multi-Use Alternatives with 
the PAAC. 

d. Incorporate the final landscape aesthetics and recreation multi-use alternatives 
infomtion in the design report submitted at the 30% stage. 

Deliverables: 
Develop concept design alternatives for the overall comdor, and a maximum of 2 
alternative concepts for the following project elements: 

Landscape of project entries, nodal areas, connection points and transition 
areas 
Wall and vertical channel treatments 
Inlet and outlet structures 
Bridge abutment, supports and spans and undercrossings 
Fences and railings 
Hardscape elements at nodes, entries, transition areas and areas requiring hard 
lined erosion protection. 
Grading Concepts 

14.1.2.6 Landscape and Aesthetics Design Guidelines 

a. Develop Landscape and Aesthetic design guidelines (graphic and narrative), 
including the plant palette, grading and drainage, and architectural style, 
sizelscale, colors, forms and textures for treating various elements and comdor 
segments within the comdor to achieve the desired character from the selected 
alternative. 

b. Review project goals and objectives with PAAC. 
c. Incorporate final landscape and aesthetic design guidelines in the design report 

submitted at the 30% stage. 
. - 

Deliverables: 
Landscape and aesthetics design guidelines report that defines the parameters of the 
various design elements of the landscape and aesthetic treatments within and along 
the corridor. This report will include narrative and graphic descriptions to guide 
the final design of the following project elements: 

Landscape Theme and plant palette descript~ons 
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Aesthetic treatments (color, form & texture) of vertical elements including 
walls, abutments, drainage structures and fencing 
Aesthetic treatments (color, materials & texture) of the horizontal elements 
including trails, pedestrianlvehicular paths, nodal areas and entry features 
Lighting type and character 
Recreation architectural elements including form, color and materials 

- 14.1.2.7Conidor Master Plan 

a. Utilize the site analysis, visual analysis, needs assessment to determine the 
location of the major project elements as it relates to landscaping, irrigation 
aesthetics, recreation and multi-use opportunities. 

b. Establish a landscape "theme' for the project comdor in segments or for the 
entire length of the project. 

Deliverables: 
Corridor Master Plan in narrative and graphic format that incorporates the selected 
landscape, aesthetics and multi-use alternatives and design guidelines at a scale of 
1" = 200' (5 sheets) 

14.1.2.8 OF'TIONAL TASKS 

The Consultant shall include optional tasks for Landscape Aesthetics & Recreation 
Multiple-Uses: 

The following services are to be provided for the entire proposed linear park from 
75" Avenue to the Aqua Fria Freeway, including the park areas northwest of the 75" 
Avenue and Camelback Road intersecfion, and southeast of the 83" Avenue and 
Bethany Home Road intersection. The consultant shall provide the following 
services working in close cooperation with City of Glendale Parks and Recreation 
Staff: 
1. Meet with COG P&R Staff to ascertain priorities. 
2. Provide public notification for and conduct two public meetings to gather citizen 
input for recreational amenities. The public notification shall be in the form of an 
8%" X 11" flyer delivered door-to-door to all addresses that are within a 3 mile 
radius of the project area and are within the City of Glendale. 
3. Develop a rendered site plan of the proposed park elements from staff and public 
input. 
4. Provide public notification for and conduct a third public meeting to explain 
conceptual site plan. 
5. Present conceptual site plan to Parks and Recreation Commission for endorsement 
and approval to present to City Council. 
6. Present endorsed conceptual plan to City Council at workshop for information 

. . purposes. 

The following services are to be provided for the proposed linear park from east of 
the 83" Avenue Grand Canal underchute to the Aqua Fria Freeway, and for the park 
areas northwest of the 75" Avenue and Camelback Road intersection, and southeast 
of the 83" Avenue and Bethany Home Road intersection. The linear park areas from 
75' Avenue to 83' Avenue which will be disturbed by the future outfall channel 
construction do not require construction documents. The consultant shall provide the 
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following services working in close cooperation with City of Glendale Parks and 
Recreation Staff: 
7. From endorsed conceptual site plan prepare preliminary construction documents. 
8. From approved preliminary construction documents prepare final construction 
documents. 

14.1.3 UTILITIES 

The Consultant shall prepare an optional task for potholing all of the utilities for the 
Final Design Project Limits, and shall submit the proposed pothole plan for approval 
by the District prior to completing the potholes. The approved potholing shall be 
paid for out of the pothole optional task item 

14.1.3.6 Add the followine to this section: 

Meetings shall be held as required to coordinate utility relocations for the project, and 
organized by the Consultant. Utility coordination meetings shall be held following 
each submittal (as a minimum) and as required to effectively coordinate the utility 
relocations. 

The Consultant shall provide for the preferred alternative design calculations, plans, 
and specifications for the relocation of the municipal utilities, including: 
a. Water Sines. 
b. Sewer lines. 

14.1.5 STRUCTURAL DESIGN 

The Consultant shall prepare fmal construction documents for the following 
structural elements of the project: 

14.1.5.1 Structural Design Elements 

91" Avenue drop structure 
91" Avenue bridge and transitions 
Box culvert under the Grand Canal west of the 87' Avenue alignment 
Grand Canal pedestrian bridge at the 87" Avenue alignment box culvert crossing 
(Optional Item) 

. . Drop structure at 87" Avenue Alignment 
~3~ Avenue bridge 
83" Avenue drop structure 

e Grand Canal pedestrian bridge at the box culvert under the Grand Canal east of 831d 
Avenue (Optional Item) 

I 
.,$ 
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14.1.5.2 Structural Detailing Elements 

91" Avenue detention basin side weir 
Rectangular concrete channel between 83* Avenue and the Grand Canal 
Box culvert under the Grand Canal east of 83* Avenue 
Structural transition details for the Bethany Home Road Stonn Drain confluence 
and rectangular concrete channel east of the Grand Canal 
Pipe handrail details for headwalls 
Concrete channel lining details 
Maintenance access ramp details 

All box culverts shall be designed using ADOT Standard Construction drawings and 
supplemented with structural detailing elements as required. The Consultant shall 
prepare a structures selection report to define recommended bridge types and a 
standard approach to common structural elements (i.e. bridges, drop structures, trail 
underpasses). The structures selection report will be provided with the 30% 
submittal for review prior to development of any design documents. 

14.2 MEETINGS 

14.3 FINAL DESIGN AND CONSTRUCTION DOCUMENTS 

14.3.2 Design Data Report 

14.3.2.1 Add to this section the followin% 

1. Results and criteria for landscaping and aesthetics developed from the PAAC 
meetings. 

14.4 30% SUBMITTAL 

Add to this section the followinsz 

Submit two (2) copies each of the submittal items to GLENDALE and PHOENIX for 
review. 

14.4.2.3 Revlace this section with the followine: 

Include the approximate size and configuration of project features, including 
landscaping, aesthetic and recreation features. This shall include one conceptual 
design plan with diagrammatic graphics of land uses (activelpassive recreation), 
circulation, bufferslscreening, aesthetic treatment ideas, etc. 

... 
14.4.2.4 Add to this section the follow in^: 

The rights-of-way and easements required shall be dimensioned and tied to 
monumentation to allow District staff to prepare IegaI descriptions for the 
project. Rights-of-way acquired by the District shall be identified on the project 
plans. 
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14.4.2.5 Add to this section the followine: 

All required potholing shall be complete and the pothole information shown on 
the plans. 

14.4.2.7 Replace this section with the follow in^: 

Submit six (6) sets to the District for review (three (3) at 11" X 17" and three (3) - 
full size). 

p 

14.4.9 STRUCTURES SELECTION REPORT 

Submit two (2) copies for the District for review. 

Add to this section the followine: 

14.4.10 LANDSCAPE, AESTHETICS AND RECREATION 

For the 30% submittal, the consultant shall develop the landscape, aesthetics and 
recreation information to the "conceptual design phase," which includes the following: 

14.4.10.1 The Consultant shall prepare landscape, aesthetics and recreation 
elements base plans including project boundaries, easements, 
topography, infrastructure and proposed flood control improvements. 

14.4.10.2 The District/Consultant shall conduct a predesign meeting to 
review all initial work and discuss site development possibilities 
including recreation elements, site amenities, site aesthetics, landscape 
treatments and basic irrigation system planning. This includes d e f ~ t i o n  
of cost/maintenance sharing issues. 

14.4.10.3 The Consultant shall develop and prepate design guidelines and 
master plan per Section 14.1.2.7. 

14.4.10.4 The Consultant shall prepare a construction cost estimate for the 
concept plan. The costs will be segregated into District, City of Glendale 
and City of Phoenix responsibilities. 

14.4.10.5 The Consultant shall meet with the District and the PAAC to 
review and resolve comments. 

. . Submit two (2) copies for the District for review. 

14.5 60% SUBMITTAL 

Add to this section the followinc 

Submit two (2) copies each of the submittal items to GLENDALE and PHOENIX for 
review. 
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14.5.2 Plans 

14.5.2.2Replace this section with the followine: 

Submit six (6) sets to the District for review (three (3) at 11" X 17" and three (3) 
full size). 

Add to this section the follow in^ 

14.5.9 LANDSCAPE, AESTHETICS AND RECREATION 

For the 60% submittal, the consultant shall develop the landscape, aesthetics and 
recreation information to the "design development phase," which includes the following: 

14.5.9.1The Consultant shall advance the concept plans (with approved pubIic 
comment) to the design development level of completion The plans will 
include: 

General notesilegend 
Engineering design coordination 
Detailed site and recreation layout plans 
Hardscape, recreation and aesthetics details (excluding artist's work) 
Landscape plans and details 
Irrigation plans and details 
Coordination of landscape power, lighting and details 

14.5.9.2 The Consultant shall prephe a construction cost estimate for the concept 
plan. The costs will be segregated into District, City of Glendale and 
City of Phoenix responsihiiities. 

14.5.9.3 The Consultant shall peet with the District and the PAAC to review and 
resolve comments. ' 

14.6 90% SUBMITTAL 

Add to this section the followinc: 

Submit two (2) copies each of the submittal items to GLENDALE and PHOENIX for 
review. 

14.6.2.2 Replace this section with the followine: 

. - Submit six (6) sets to the District for review (three (3) at 11" X 17" and three (3) 
full size). 
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Add to this section the followine: 

14.6.9 LANDSCAPE, AESTHETICS AND RECREATION 

For the 90% submittal, the consultant shall develop the landscape, aesthetics and 
recreation information to the ''final design phase," which includes the following: 

14.6.9.1 The Consultant shall meet with the District and the PAAC to review - 
and resolve comments. 

14.7 99% SUBMITTAL 

Add to this section the followine: 

Submit two (2) copies each of the submittal items to GLENDALE and PHOENIX for 
review as required. 

14.8 FINAL (100%) SUBMITTAL 

Add to this section the followine: 

Submit two (2) copies each of the submittal items (except originals) to GLENDALE and 
PHOENIX. 

15.0 QUALITY ASSURANCE/QUALfTY CONTROL 

16.0 MAINTENANCE PLAN 

A section is to be included in the design report that summarizes criteria used in design 
that will need to be. ensured in the operation and maintenance effort (vegetation S i t s ,  - 
cleaning of grates, etc.) 

17.0 CADDIDRAFTING STANDARDS 

18.0 DIGITAL ORTHOPHOTOS 

Delete this section. 

19.0 DESIGN REFERENCES, SPECIFICATIONS AND STANDARDS 

Add to this section the following: . . 

City of Glendale and/or City of Phoenix standards shall be used as appropriate. 



APPENDIX C 

SURVEY FIELD NOTES 



C.1- SURVEY FIELD NOTES FOR AERIAL MAPPING CONTROL 



BETHANY HOME 

OUTFALL CHANNEL 
FCDMC CONTRACT NO. 98-46 

Prepared By: 
CollinsPiiia Consulting Engineers, Inc. 
40 East Virginia Ave., Suite 200 
Phoenix, AZ 85004 
(602) 264-7505 
(602) 264-0568 fax 

Consulting Engineers, Inc. 



Bethany Home Outfall Project Controls 
August 20, 1999 

Horizontal and Vertical Data C G ~ Z  10) 

1 Bethany Home Road and 75" Avenue, C/P Iron Rod 66 feet East of 
the Northeast corner of Section 14-T2N-RlE, Elevation = 1102.68 feet, 
X=607,453.0570, Y=918,160.3102 

113 Camelback Road and 75"Avenue, Brass Cap in Hand Hole, Elevation 
= 1095.26 feet, X=607,386.8479, Y=912,856.8747 

111 Camelback Road and 67" Avenue, Brass Cap in Hand Hole, Elevation 
= 1107.78 feet, X=612,678.6706, Y=912,974.5043 

110 Camelback Road and 63rd Avenue, Brass Cap Flush, Elevation = 
1114.0l'feet, X=615,148.7107, Y=913,005.5601 

109 Camelback Road and 59" Avenue, Brass Cap in Hand Hole, Elevation 
= 1120.87 feet, X=617,800.4127, Y=913,038.7559 

12 Grand Canal and 63* Avenue, C/P Iron Rod, Elevation = 1098.13 
feet, X=615,122.3122, Y=906,452.9689 

3 
10 Grand Canal bridge at 67" Avenue, Cut Cross in bridge sidewalk on 
East side of 67" Avenue, Elevation = 1099.39 feet, X=612,688.1518, 

&t.>:+J , Y=909,178.6198 
?&'. 

107 Missouri Avenue and 63cd Avenue, Brass Cap Flush, Elevation = 
1120.44 feet, X=615,161.31, Y=915,643.20 

106 Missouri Avenue and 67" Avenue, Brass Cap in Hand Hole, Elevation 
= 1115.44 feet, X=612,696.0587, Y=915,610.8754 

108 Missouri Avenue and 5gth Avenue, Stone in Hand Hole, Elevation = 
1127.75 feet, X=617,820.9190, Y=915,678.3764 

104 Missouri Avenue and 75" Avenue, Brass Cap in Hand Hole, Elevation 
= 1098.46 feet, X=607,391.97120, Y=915,491.2852 

4 Missouri Avenue and 7gth Avenue, Brass Cap in Hand Hole, Elevation 
= 1091.01, X=605,046.0701, Y=915,597.9529 

29 East of Bethany Home Road and 99" Avenue,. C/P Iron Rod, Elevation 
= 1059.19 feet, X=591,635.2397, Y=917,921.0185 

3 East of Bethany Home Road and 83" Avenue, C/P Iron Rod, Elevation 
= 1089.09 feet, X=602,744.5224, Y=918,076.7215 

30 ' Missouri Avenue and 95" Avenue, C/P Iron Rod, Elevation = 1056.37 
feet, X=594,185.4678, Y=917,064.2386 

2.7 Grand Canal, 52' East of the Northwest corner of Section 16-T2N- 

,I 3 ..: RlE, Elevation = 1068.07 feet, X=596,930.7736, Y=918,094.5370 



114 Camelback Road and 79th Avenue, Brass Cap and Band Hole, Elevation 
= 1084.48 feet, X=604,767.2769, Y=912,828.8726 

8 Grand Canal, C/P Iron Rod at the Center of Section 24-T2N-RlE, 
Elevation = 1097.99 feet, X=610,066.5345, Y=910,339.2925 

32 87* Avenue, C/P Iron Rod on dirt road 1,200 feet South of North % 
corner of Section 15-T2N-RlE, Elevation = 1071.09 feet, X=599,506.3539, 
Y=917,437.0046 

Vertical Data ONLY 

Maryland Avenue and 9lSt Avenue, Brass Cap in Hand Hole, Elevation 
= 1072.39 feet 

Maryland Avenue and 83rd Avenue, Brass Cap in Hand Hole, Elevation 
= 1088.72 feet 

Osborn Road and 67eh  venue; Brass Cap in Hand Hole, Elevation = 
1084.26 feet 

Sells Drive and 75th   venue, Brass Cap in Hand Hole, Elevation = 
1087.08 feet 
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335 907047.45998 615210.28602 1097.93600 AP 
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Node ID Northing Easting Elevation Description 

377 915226.60538 608812.71659 1102.64288 AP 
378 915950.25146 609079.61493 1104.88435 AP 
37 9 916116.26669 611033.73596 ' 1109.72139 AP 
380 916019.46342 613920.00729 1118.28803 AP 
381 916327.00832 615506.87718 1122.41659 AP 
382 916258.30281 617918.61823 1130.27919 AP 
400 913255.63639 617853.68441 1121.14343 CP 17 
401 915795.06247 617856.50451 1128.37572 CP 19 
402 905229.70993 615210.51909 1091.42910 PT 121 
500 918336.95800 602756.10809 1085.82275 TRI STATION 
501 918336.95601 602756.11062 1085.82041 TRI STATION 
502 918336.96740 602756.10866 1085.80574 TRI STATION 
503 913231.69365 607433.24888 1096.29556 TRI STA BACK 
504 913231.68587 607433.24907 1096.32896 TRI STA BACK 
505 913231.68856 607433.24471 1096.31632 TRI STA BACK 
5300 918235.71223 602874.46458 -2.85625 1 1/4IRONPI 
5301 918320.36725 596975.52099 1068.01896 SET PK 5012 
5302 918286.95914 602607.96030 -4.85376 FD 1/2RE BEN 
5303 918180.60058 602764.36382 -1.32774 FD ANGLIRON 
5304 917997.48192 602962.08240 -3.62792 FD 1/2RE BEN 
5305 918187.04968 602273.67310 -5.05644 FD CPS 86 
5306 918194.31913 602273.69190 -5.05187 FD PK 87 
5307 918320.30818 596975.56052 0.00000 CALC 5012 

!? 5308 918212.48838 596975.75742 0.00000 NEW VALUE 50 
qpj., 5309 918319.63558 596863.82252 0.00000 CALC 5013 

5310 918213.85387 596977.09678 1067.98194 CALC 5012 
5311 918319.67163 596865.74916 1064.79914 CALC 5013 
5312 918307.29318 596975.58432 0.00000 CALC 5005 
5313 918216.59318 596975.59712 0.00000 DOT 
5314 918216.59318 596975.59712 0.00000 CALC 5007 
5315 918216.66053 596975.73317 1068.07183 SET PK 5007 
5316 918307.23744 596975.62759 1068.15237 SET PK 5005 
5317 918212.50999 596975.79490 1068.05985 SET PK 5022 
5318 918292.76926 602273.43051 1083.84209 FD PK 
5319 918312.79046 602273.96460 1083.86987 BC BETHANY 
5320 918194.11128 602273.57536 1083.91853 FD PK 
5321 918186.87411 602273.65338 1084.10148 FD COTTON SP 
5322 918286.91379 602607.92652 1084.09713 FD 1/2REB 47 
5323 918272.95382 602766.02175 1084.79772 FD 1/2REB 48 
5324 918235.75057 602874.47650 1086.13739 FD 3/4IR 49 
5325 918181.33717 602764.11721 1085.93031 SET 1/2REB 8 
5326 917997.58649 602962.15398 1085.37724 FD 1/2REB 84 
5327 917031.29938 603954.19868 1088.66123 W/P 
5328 917227.99007 603659.75820 1085.80079 FD SRP ALUM 
5329 916746.28360 604096.94696 1088.37669 SET 1/2REB 8 
5330 916482.58360 604461.34402 1089.29105 SET NAIL W/P 

User Name: hansonc Date: 01-24- 
00 
Project: 4144 - Bethany Home Time : 
12:55:18 
Report Nodes Page: 7 
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L;. k$F:) 
i.wv. Node I D  N o r t h i n g  

U s e r  Name: hansonc 
0 0  
P r o j e c t :  4144  - B e t h a n y  Home 
12:55:18 

f*c : ,,,,.,? ,.,d 
R e p o r t .  N o d e s  

R e p o r t  N o d e s  
=====7 ---===--=====: 

E a s t i n g  E l e v a t i o n  

R e p o r t  Nodes  

Description 

SET NAIL W/P 
FD SRP ACF 5 
FD SRP ACF 8 
FD I R  8 0  
FD 1/2REB 7 9  
FD SRP ACF 7 
SET 1/2REB 5 
SET 1/2REB 5 
SET 1 / 2  I R  7 
FD PK 7 5  
SET PK 5 4  
SET PK 7 6  
SET PK 5 4  
SET 1 / 2  I R  5 
FD 3 / 4  I P  5 7  
SET NAIL W/P 
FD SRP ACF 7 
FD SRP ACF 7 
SET 1 / 2  I R  5 
FD SRP ACF 6 
SET 1 / 2  I R  7 
SET 1 / 2  I R  7 
FD 1 / 2  I R  7 2  
FD 1 I N  I R  CE 
SET 1 / 2  I R  5 
SET 1 / 2  I R  5 
SET NAIL W/P 
SET NAIL W/P 
FD SRP ACF 6 
SET 1 / 2  I R  6 
SET 1 / 2  I R  6 
SET 1 / 2  I R  6 
FD CPS 
FD CPS 
SET PK 65 
SET PK 64 
FD BCF 1 3 4  
FD CPS 9 7  
FD CPS 
FD CPS 
FD SRP ACF 1 
FD SRP ACF 1 
FD SRP ACF 9 
FD SRP ACF 9 
SET NAIL W/P 
FD SRP ACF 1 

D a t e :  01-24- 

T i m e  : 

P a g e :  8 
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4 Node ID Northing 
,$$;!* 
..r*2;j 

Easting Elevation Description 

FD 1IN REB 1 
FD 1/2 IR 12 
FD SRP ACF 1 
FD SRP ACF 1 
SET NAIL W/P 
FD SRP ACF 1 
FD 3/4 IR 12 
FD SRP ACF 1 
SET NAIL W/P 
SET NAIL W/P 
SET 1/2 IR 1 
FD 1 1/2 IP 
FD SRP ACR 1 
FD SRP ACR 1 
FD SRP ACR 1 
FD SRP ACR 1 
SET 1/2 IR 1 
FD SRP ACR 1 
FD SRP ACR 1 
FD 1/2 IR 14 
FD 1/2 IR TR 
SET CHIS X 1 
FD SRP ACF 1 
temp point 
temp point 



SALT RIVER PROJECT / SURVEYS DEPARTMENT 

PROJECT SYLLABUS FOR THE 

NFW X-CUT AND GRAND CANAL PHASE 

OF THE ELEVATION NETWORK SURVEYS 

This report is a portion of a total scheme to establish a network 
of elevation benchmarks every 112 mile along the transmission 
canals in Maricopa County which are maintained by the Salt River 
Project. The scope includes verifying prior topographical surveys 
(called I1spur ties") and re-surveying the reaches where a 
consistent elevation equation could not be realized or where new 
construction had rendered the prior surveys obsolete. Ultimately, 
this project will enable accurate hydrometric modeling and analysis 
of the entire canal system. 

The sea level datum was based on elevations developed and supplied 
by the Arizona Department of Transportation (ADOT), Highway 
Division, Photogrammetry and Mapping Services, in a June 17, 1981 
report entitled: "1981 NGS Level Line Apache Junction to 1-10 at 
Miller Road. ADOT Preliminary Adjustmentw. The values given 
conform to the National Geodetic Vertical Datum of 1929 (NGVD 29). 

All level circuits were surveyed with a set of matched invar rods 
which were observed by either a WILD model NA2 or NA2000 precise 
leveling instrument. All equipment and procedures conform to 
Second Order, Class Two (Znd/II) leveling performance standards as 
set forth by the Federal Geodetic Control Committee (FGCC). 

The vertical control for this phase of the network established 
benchmarks along the canals in four inter-locking surveys: 

1) Benchmarks from the Land Subsidence Monitorins Proaram 
completed during 1990 established control at the headaates of the 
~ew-X-cut canal; During December of 1993, a circuit was run from 
the headgates, South along the New X-Cut Canal, continued West from 
the headwaters of the Grand Canal, deviated from the canal heading 
North along 16th Street, and closed at benchmarks near the 
intersection of 16th Street and Colter. The closing benchmarks 
were also a part of the 1990 control. 

Field note observations for the New X-cut portion were recorded in 
a PARAVANT model electronic data collector by a software program 
called PCLEVEL.EXE, in a data file named GRAND-SRL. Field note 
observations for the Grand Canal portion were recorded in the data 
module supplied with the WILD NA2000 leveling instrument and the 
data files were later compiled into a computer file named 

I- "' GRAND. FBK . Printout copies of these files (GRAND.SRL and 
GRAND.FBK) are in the BM Field Notes section of this report. 



X-CUT AND GRAND CANALS ELEVATION NETWORK 

PROJECT SYLLABUS CONTINUED 

2) The next circuit was continued West along the Grand Canal from 
the 16kh Street Bridge to 43rd Avenue. This portion was also kept 
in the NA2000 module and compiled into GRAND.FBK. 

3) During August of 1992, a level circuit was initiated to link the 
Arizona Canal elevation network with the Grand Canal. This circuit 
began at the bridge over the Arizona Canal from benchmarks 
documented in the 1991 Subsidence Re~ort. The circuit ran East 
along the Arizona Canal to 43rd Avenue, South along 43rd Avenue to 
the Grand Canal, West along the Grand to 59th Avenue, North along 
59th Avenue, and tied at benchmarks near at Olive Avenue which were 
also established in the 1991 surveys. The observations for this 
portion were recorded in field book 645 pages 32 through 80 and 
book 646 pages 1 through 39. 

4 )  In January of. 1994, the last circuit began at benchmarks 
established at the 59th Avenue bridge over the Grand Canal (from 
item 3), ran West along the Grand to the tail end at New River, 
looped back East to 83rd Avenue, deviate from the Grand Canal North 
along 81rd Avenue to Olive Avenue, East along Olive Avenue to Grand $&:.,:$; 

*i&~ ,. ... . . Avenue where the circuit tied into benchmarks which were also 
established in the 1991 surveys: This portion was also kept in the 
NA2000 module and compiled into the computer file GRAND.FBK. 

When the field observations were finished, all computer files and 
field book data were compiled into a single computer data file of 
the entire X-Cut and Grand Canal phase named GRAND.DAT. The format 
of this file enables the bulk input of the network to a program 
called STAR*LEV. Executing the STAR*LEV program checked the input 
data for obvious blunders, then performed a least squares (best 
fit) adjustment for any residual errors. For the desired final 
product, it created an ASCII file named GRAND.LST. This 
composition lists the unadjusted input observations, the network 
solutions, and a statistical summary of the confidence levels for 
those solutions. The network solutions generated by STAR*LEV was 
the source of any final elevations shown on all other diagrams in 
this report. 



NEW X-CUT AND GRAND CANALS ELEVATION NETWORX 
... 

SYLLIBUS OF FINAL ELEVATIONS AND DESCRIPTIONS CONTINUED 

STATION ------- 
070120 
070125 
7E*13N 
070134 
6.5E7.8N 
6.3E8.ON 
COP6.3E 
6.OE8.1N 
C&M TOOL 
6.038.3~ 
055085 
050090 
BACK 
045095 
4.2E9.9N 
4.OE3.0. ON 
MCHD1087.4 
3.5E10. ON 
MCHD1071.7 
GATE2*22 
3.OE10.ON 
MCHD1062.1 
2.OE10. ON 
1.5E10.ON 
4.OE10.5N 
4.OEll.ON 
4.OE11.5N 
4.OE12. ON 
4.OE12.5N 
4.OE13. ON 
WELL4.5E13N 
BM2063*C 
ADOT BC 
5E - 1 5 ~  

ELEVATION --------- 
1159.3621 
1164.9923 
1172.8827 
1175.6360 
1098.5580 
1098.3179 
1098.8759 
1095.1398 
1095.0758 
1099.4127 
1093.5705 
1097.0622 
1096.3632 . 
1090.8919 
108'7.3517 
,1088.7506 
1085.8336 
1073.9254 
1070.0452 
1069.0532 
1064.7422 
1062.1758 
1056.0028 
1058.6136 
1089.3244 
1096.6582 
1108.8910 ' 

1104.1888 
1112.7436 
1125.9094 
1128.9122 
1130.6442 
1134.0190 
1136.3060 

SRP CO-ORD ---------- 
7.OE 12.ON 
7.OE 12.5N 
7.OE 13.ON 
7.OE 13.4N 
6.5E 7.8N 
6.3E 8.ON 
6.3E 8.ON 
6.OE 8.1N 
6.OE 8.1N 
6.OE 8.3N 
5.5E 8.5N 
5.OE 9.ON 
5.OE 9.ON 
4.OE 9.5N 
4.2E 9.9N 
4.OE 10.ON 
4.OE 10.ON 
3.5E 10.ON 
3.OE 10.ON 
3.OE 10.ON 
3.OE 10.ON 
2.OE 10.ON 
2.OE 10.ON 
1.5E 10.ON 
4.OE 10.5N 
4.OE ll.ON 
4.OE 11.5N 
4.OE 12.ON 
4.OE 12.5N 
4.OE 13.ON 
4.5E 13.ON 
4.5E 13.ON 
5.OE 13.ON 
5.OE 13.ON 

MONUMENT DESCRIPTI ------------------ 
BC by AHD 
3" AC by SRP 
Cotton Spindle 
BC by COG 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" BC by COP 
3" AC by SRP 
3" AC by SRP 
3" BC by COP 
3" AC by SRP 1993 
3" AC by SRP 1993 
3It AC by SRP 1993 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" BC by MCHD 1985 
3" AC by SRP 1993 
3" BC by MCHD 1981 
3" BC by SRVWUA 
3" AC by SRP 1993 
3" BC by MCHD 
3' AC by SRP 1993 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" BC by SRVWUA 19 
3" AC by SRP 1993 
3" AC by SRP 1993 
3" BC by SRVWUA 19 
3" AC by SRP 1993 
3' AC by ADOT 1983 
AC by ADOT 
Threaded Stud in Hi 
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NEW CROSSCUT AND GRAND CANALS PHASE 

BENCHMARX MONUMENT DESCRIPTIONS CONTINUED 

gESIGNATION DESCRIPTION 

6.5Eji8N 
3" aluminum cap located on the South sid of the 
Grand Canal in line with 63rd Avenue to the South 
on an abandoned headwall, stamped t8SALT RIVER 
PROJECT BM 93" and "6.5E 7.8Nt8. 

6-3EBS0N 3" aluminum cap located on the SE corner of the 
well pad situated on the Southwesterly side of the 
Grand Canal and the South side of Indian School 
Road, stamped "SALT RIVER PROJECT BM 93" 
and "6.3E 8.0Nn. 

3E 
3" brass cap located on the wingwall at the NE 
corner of the Indian School Road bridge over the 
Grand Canal, stamped I8CITY OF PHOENIX 19It. 

6.OE8.1N 3" aluminum cap located on the South end of the 

J 
sidewalk situated on the East side of the Western 
C&M Building at the SRP 67th Avenue and Indian 
School facility, stamped "SALT RIVER PROJECT BM". 

i (I: l W"J C&W TOOL 

J 
3" aluminum cap located on the sidewalk in front of 
the tool room situated at the East side of the 
Western C&M Building at the SRP 67th Avenue and 
Indian School Road facility, stamped "SALT RIVER 
PROJECT BM" . 

6.OE8.3N 3" brass cap located on the curbing at the NE 
r/ corner of the 67th Avenue bridge over the Grand 

Canal, stamped "CITY OF PHOENIX 19Ot. 

055085 3" aluminum cap located on the NE corner of the 
J well pad situated on the South side of the Grand 

Canal and West of 67th Avenue near 71st Drive and 
Sells Drive, stamped 8t05508518. 

3" aluminum cap located on the SW corner of radial 
gate #2-20 near the SE corner of the intersection 
of 75th Avenue and Camelback Road, 
stamped 8105009018. 

3" aluminum cap located at the North side of the 
Grand Canal and the West side of 75th Avenue, 
stamped IuARIZONA D.O.T. HWY. DIV." and 
tt1986 GEODETIC SURVEYtt and gsBACKn. 

(I: ,& ,$ 



NEW CROSSCUT AND GRAND CANALS PHASE 

BENCHMARK MONUMENT DESCRIPTIONS CONTINUED 

DESIGNATION DESCRIPTION 

0 4 Y 5  
3" aluminum cap located on the SE corner of the 
well pad situated on the South side of the Grand 
Canal and the East side of 79th Avenue, stamped 
"045095". 

4.2E9.9N 3" aluminum cap located on the NW corner of the 

J well pad situated on the North side of the Grand 
Canal and East of the intersection of 83rd Avenue 
and Bethany Home Road, stamped "SALT RIVER PROJECT 
BM 93" and "4.2E 9.9NI8. 

4.OE10. ON 
J 

3" aluminum cap located on the SW corner of the 

/ radial gate #2-21 for the Grand Canal situated on 
the East side of 83rd Avenue, stamped 8uSALT RIVER 
PROJECT BM 93" and "4 .OE 10.0~~~. 

3" brass cap located on the concrete guard rail 
situated on the West side of 83rd Avenue and the 
Grand Canal, stamped "MARICOPA COUNTY HIGHWAY DEPT. 
1087.49 1985". 

3.5ElO.ON 3" aluminum cap located on the NE corner of the 

J well pad situated on. the South side of the Grand 
Canal near the NW corner of Welbor Substation site, 
stamped "SALT RIVER PROJECT BM 93" and 
"3.5E 10. ONtt. 

MCHD1071.72 

J 
3" brass cap located on the South end of the East 
concrete guard rail for the 91st Avenue bridge over 
the Grand Canal, stamped 88MARICOPA COUNTY HWY. DEPT. 
1071.72 1981". 

GAT7*22 

3" brass cap located on the SW corner of the radial 
gate #2-22 for the Grand Canal situated East of 
91st Avenue, stamped SRVWUA ENGINEERING DEPT. 
BENCHMARKt* and "ELN. 1069.94 LOCATION + ". 

3.OElO.ON 3" al~minum cap located on the NE corner of the 

J well pad situated on the North side of the Grand 
Canal and the West side of 91st Avenue. 

MCHD1062.19 3" brass cau located on the South end of the East 
side guard Gail for the 99th Avenue bridge over the 
Grand Canal, stamped luMARICOPA COUNTY HIGHWAY DEPT. 
1062.19". 



NFd CROSSCUT AND GRAND CANALS PHASE 

BENCHMARK MONUMENT DESCRIPTIONS CONTINUED 

DESIGNATION DESCRIPTION 

BM2063*C 3" aluminum cap located on a concrete pole riser 

J foundation situated on the South side of Olive 
Avenue and 100' (more or less) West of 79th Avenue, 
stamped IVARIZONA D.O.T. HWY DIV. P&Mg* and t8GEODETIC 
SURVEY BM 2063-C 1983". 

ADOT BC 
I/+ 

ADOT aluminum cap located on the curbing at the NW 
corner of the intersection of 79th Avenue and Grand 
Avenue, stamped "1136.1OW. 

5E 13N Threaded stud in a hand hole located 3' West of the 

-J centerline of a gateway entrance to a wellsite 
situated West of 7 5 t h  Avenue and NE of Grand 
Avenue. 



















































































. . .  . . .  

! . . . . .  
. . . . .  

i . . : . , .  i . !  . , 













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

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

-
-
 

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

, 
-. 

.- 
- 

.. 
............... 

... 
..... 

.
 

-- -
.

.
-

-
.

.
.

.
.

.
.

.
.

.
-

.
 -- 

.. 
.- 

.. 
.. 

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

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

.
.
.
.
.
.
.
.
.
 

..................................... 
.-..---..-..--a 

.
 
-
 ..

.
.

.
.

.
.

 
.

.
.

 - ... 
.... 

-
. .... -

 -
 

.. 
...................... 

----- 
.

.
.

.
.

.
.

.
.

 
............................. 

-
 . 

- -. 
-
 - -
 - -
-
 

-- -- 
..-. 

-. .......................... 
,- 

.
 
-
 

..... 
............................ 

.
.

.
.

.
.

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

......... 
................... 

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

---- 
. -

.
 ........................ 

..I_.__- 
-. 

.- -
 . -- 

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

J 
.......................... 

.... 
:
 

.. 
-

.
 

..... 
- .

.
.

.
-

-
.

.
.

 
..... 

L
 -
-
 

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

---- 
.
 

........................ 
....................... 

. 
.............. 

-- 
.

.
.

.
.

.
.

.
 

d
 
-
 

.. 
............... 

.
.

.
.

.
.

.
.

.
.

 
.r 

.......... 
I .............. 

- .
.

.
 

. 
9
.
 1 ......................... 

.................... 
-
j 

: 
:. 

:.-L 
2
 

. 
, 

. 
, 

. 
.

.
.

 
-
 

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

..... 
.
 

<
 

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

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

:.. 
................... 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

.. 
.... 

........................ 
......... 

............................ 
=
I 
..-.... 

-
 

...-... \: 
i ... I. ... : 

. : :: :
:

.
.

~
:

:
~

~
~

:
~

~
z

z
~

~
-

~
.

~
:

:
-

 
: 

: 
: :~ : : : 

::.:::.:I:. 
.
I
:
=
-
 

.
.

.
.

 
.

.
.

 - 
- 

-
.

 

. 
. 

:
I

:
 

I
t

'
 

,
,

.
 

. 
. 

, , 
t

,
 

. 
. 

'. 
, 

'c1 

'? '6
 

, 
, 

9
'. 

. 
. 

. 
. 

2 
. 

, 
. 

, 

, 
. 

I 
: 

I
,

 
. 

. 
. 

, 
. 

7 
! I 

: 
,

.
.

:
 

.
.

.
 :

.
.

 
. 

, 
, 

. 
;

i
:

:
.

 
. 

, 
! 

. 
. 

, 
, 

, 
. 

.
.

;
,

 
:

,
,

:
,

.
.

 
. 

. 
i 

\..,. 
'

/
I

 
,

/
:

I
 

I 
~

! , 
. 

: 
i 

>: 
\?

 
. 

, 
8

.
.

 .
,

.
.

 
a
 

.
,

.
,

,
 

r.; 
I

.
 

.
,

,
 

, 
# 

! 
c

:
'

 
, 

; 
:

.
 

j
,

!
 

!
!

I
.

;
;

 I
l

l
,

;
,

:
 

t' 
s 

I
,

'
 

I
;

 i 
,

!
.

,
 

,
'

 
. 

. 
. 

. 
! 

!
.

j
/

j
i

I
 

i 
I 

;
 

i 
i 

:
!

,
:

.
.

 
. 

, 
I 

hJ 
: 

I
,

.
:

 
!

:
 

8 

. 
. 

. 
. 

. 
: 

/ 
I 

: 
8

.
 

!
,

.
.

 
.

.
!

.
 

/
i

j
 

2 
: 

! 
. 

'
j

i
I

 
: 

/
.

j
 

:
/

i
.

;
!

:
 $ !

!
I

 :
:

 
. 

. 
9 , 

! 

I 
! 

I 
!

t
:

;
 

.
:

,
,

 . 
. 

: 
5 

!
I

.
.

:
.

 
,

!
,

r
!

,
/

 
. 

, 
. 

. 
. 

!
,

#
:

,
 

; 
I 

8 
. 

8 

. 
. 

.
.

.
 

. 
, 

. 
. 

. 
, 

;
:

.
 

s 
: 

, 
: 

.
,

.
 

r\ 
i 

/ 'w
' 

,. 
! 

I 
;

:
 

, 
2 

' 
:
 

*
:

:
I

 
!

\
\

 
:
 

2
;

 
Q
n
O
\
]
 

g
C
I
\
.
.
 \c

;d
 

:
Y

 
-. 

$ 
D

 
'-. 

~6 
b

~
 N. 

Q
F

V
~

V
I

V
 

a
 

t-4 
. 

-
'

 
. - 

. 
. 

;;-
 

\- 
'0

: 
h

i 
8

-
N

 
0

%
 

?' 
,
a
&
,
 

>
\: 

0
 

,
a

.
 T 

I 
.

.
.

.
 

O-"';" 
-4

 
ly 

(-1 
.

.
.

 
8 

8 

< 
.

,
.

 . 
. 

.. 
- 

-.-.. 
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
 

\&
---- 



- ,.- 
:x3:., 
: ..,. 
',., * . 
i 
I 

/r/ 

. 

.. 

. 

I 

/ 
I 

j i :  . ] I , . ! ; , :  I i 
I , '  

*.-- .- .. . 
47. ,4 

1 I ,  1 ; .  i : .  i i . . 

i 

. 

. 

. 

.. 

, -  

. 

. 

, I I j i I I j  
q i [ l ; ~  

.. 

. 

I i I [ . .  

I i 

/ 1 
I 

1 .  
I 

! i ~ ~ i ~ i ~ ~  ;. 1 : - I  

I : 

! j 

j / .  . , . 
/ 

. . 
- 1  . . 

I 

I : !  

1 j 1  

. 

- 

. 

i '  

/ I j ; .  I l l ; .  
i i j ; ~  

/ j 

' I 

I ; 

i [ 
8 ,  
. , ,  

i 
I : /  

! j 
/ j  
1 : '  
6 
! i 

I / . . 
! ! i  
, 
I 





























































































































1 ! -  - 
i 
i i'- 
1 - H Z  EL EL/ * -v?A, -+ /sr 2- - \ EfEV, 

; 7.8 - 5/79 GArr - Z l c Z L  
6 3 . Z  

+, # k? 
,9/ 

9 .  =sd . -fli?- - 2 2  !!~/@L<z/e.. 
2 

-- - a# -STY - 7 . s / i  7224g2 /Dd9 -  0532 
/6/#Jd 

. - # J $ 7  r,Jp/4~ Z . / 9  

i 
-I < 50Z 7 10s 

A/- LL'K O d  s* 
I c p  / z  - - 5 .q43 '  /d9&/28Z Z/? / , \ s. #go /b66. 

a 91 / - 
?dB-3 k b v e ~  

i 
3-- 

(: 597 7322 

5.538 d d u  -- 6 .  z d 7 73,4942 . : 

5. +e86 5 . 8 9 7  

6 . 5 ~  5 L S  d -- X . / 2 7  
ttc. ed,. 5 M ). 

O.rns,ef 5 a  
L ' 

A .  /098. 5570 77' L 46 '47  /068. 2272 , 
/ d o 2  50. 

4.443 - - C'LzrcX c,,:& 3.667 

- - 7267 

- - d . 0 9  - .- 743189 - - 

- - . -- 4.98 

- .  
tJ. e d j .  S.u! 6.260 

-- Tf+ '01 / 4  69 .3ogp-  2 1 -  - - . . . - . _. .. . 
/LOL S O ,  

- -- -, - . - - .  . I . . . . I . . . 1 . , , I I I I I pose LEJ. 
-, , -, ,, . r 7 1 n ~  







































,913004.9120,607482.9090,1095.26,*calc &, ..*.,. 913100 1768,610051.8591.1100.606300, cp 25 
3,912964.0171,607603.7577,1096.208200,FIP 
4,913100.1771,610051.8633,1100.585000,CP 2 
5 , 9 1 2 9 1 5 . 5 9 1 1 , 6 0 7 4 6 3 . 3 8 4 6 , 1 0 9 4 . 4 0 9 8 0 0 , . T C B  
6,912915.5965,607463.9939,1093.907200,.G 
7,912915.9543,607458.4066,1094.478000,.SW 
8,912934.82130200,607458.6736,1094.675200,.SW 
9,912935.1274,607463.7090,1094.5tr9100, .TCB 
10,912935.2404,607464.2569,1094.063800,.G 
11,912941.3633,607458.0322,1094.741900,.SW- 
12,912947.3037,607455.9861,1094.754100,.SW 
13,912949.1401,607460.8158,1094.704900, .TCB-  
14,912949.3832,607461.34070100,1094.241300,.G- 
15,912957.2282,607456.6220,1094.475900,.G- 
16,912956.9062,607456.1705,1094.572800, .TCB-  
17 ,912962.4919,607450.3334,1094.659200, .TCB-  
18,912963.0147,6.07~50.6455,1094.589600,.G- 
19,912959.2518,607443.9933,1094.84040400,.SW 
20,912964.9982,607441.8236,1095.080600~.SW1 
21,912962.5471,607440.7823,1095.092200,.SW1 
22,912959.7679,607436.54060100,1095.107200,.SW1 
23,912954.44500200,607439.1420,1095.129300,.SW 
24,912970.50270200,607428.9599,1094.732300,.G 
25,912969.8315,607428.9860,1095.215200, .TCB 
26,91297'0.23310200,607399.3206,1094.629500,.G! 

(5 
7,912969.5383,607399.3375,1095.125000,.TCB! 

, 8,912958.5272,607399.7877,1095.21990O,.SWll 
,, ': .,,, . . ,  :~~~~9,912953.6957,607400.0167,1095.278900, .SW! 

I:b-.# 

30,912934.4992,607399.4817,1094.271500,NG . 
31,912949.2827,607421.9532,1095.041700,.HW 
32,912948.2247,607423.4543,1095.028100,.HW 
33,912944.7903,607424.3446,1095.057800,.HW 
34,912943.8528,607423.7554,1095.073300,.HW! 
3 5 , 9 1 2 9 5 4 . 3 6 7 5 , 6 0 7 4 3 9 . 3 2 1 0 , 1 0 9 5 . 5 4 2 7 0 0 , . 1 C B  
36,912958.4181,607443.4317,1095.499500,.1CB 
37,912950.2523,607451.7770,1095.443600,.1CB 
38,912946.24530200,607447.9807,1095.495000, .1CB+ 
3 9 , 9 1 2 9 3 6 . 2 0 8 3 , 6 0 7 4 5 4 . 5 6 4 5 , 1 0 9 4 . 9 6 0 7 0 0 , T S  
40,912961.9349,607439.2384,1095.149200,TS 
41 ,912954.7127,607451.15080100,1094.617300,EBX FLUSH 
42,913037.6846,607390.5159,1094.636400,.G 
43~913038.34330200,607390.6535,1095.184000, .TCB 
44,913048.2866,607391.0669,1095.132300,.SW 
45,913054.0316,60.7390.8354,1095.241200,.SW1 
46,913045.4925,607401.2222,1094.889200,PP LAMP 
47,913044.9140,607406.7545,1094.99460O,SSP AJJOPTASTREET 
48,913044.9723,607411.6675,1094.948300,FH 
49,913046.4708,607421.5426,1095.142900,DG 
50,913044.0465,607426.67170100,1095.156300,TPD 
51,913048.69630200,607428.2640,1095.321900,.SW 
52,913047.8497,607434.27930100,1095.426700,.SW- 
53,913046.1140,607438.8759,1095.487500,.SW 
54,913044.2804,607434.1714,1095.392000,.SW- 
5,913043.5450,607428.3029,1095.326800,.SW 

:6.913038.65,7.607428.4253,109,193900, i...) .SW! .TCB 
57,913038.0252,607428.4841,1094.692800,.G 



~8,913043.6342,607431.1202,1095.327800.TS :,, 
: <. ..., , ,,, .+J 9,913040.8438,607441.6764,1094.925600,  .G- 

., %. 
60 ,913041 .3056 ,607441 .4551 ,1095 .408600 , .TCB-  
6 1 , 9 1 3 0 4 6 . 2 4 5 0 , 6 0 7 4 4 9 . 1 8 1 2 , 1 0 9 5 . 2 0 0 6 0 0 , . T C B -  
62,913045.7249,607449.5283,1095.143800, .G-  
63,913051.5123,607455.3678,1095.303400,.G- 
64,913051.8225,607454.9243,1095.418700, .TCB-  
65 ,913059.5355,607459.6117,1095.889700, .TCB-  
66,913059.3540,607460.0823,1095.405700,.G- 
67,913072.9309,607462.6979,1095.779100, .G! .EP 
68 ,913054.5072,607427.8291,1095.410600, .SW1 
69,913054.83110200,607434.8815,1095.559100, .SW1- 
70,913058.3323,607447.2546,1095.824500, .SW1- 
71,913061.5817,607455.2449,1096.004500, .SW1 
72,913073.1691,607457.3778,1096.3185OO,.SWl 
73,913072.85680200,607462.14210100,1096.174400, .SW1!.TCB! 
74,913063.0116,607458.9234,1095.9785OO,GV 

75,913064.7101,607453. .5328,1096.000100,TS 
7 6 , 9 1 3 0 5 5 . 7 3 2 8 , 6 0 7 4 4 4 . 7 9 4 0 , 1 0 9 5 . 6 7 5 4 0 0 , E B X  FLUSH 
77,913076.5978,607419.4206,1094.641800 ' ,~~  
. 7 8 , 9 1 3 1 2 8 . 1 7 5 7 , 6 0 7 4 2 0 . 4 4 2 0 , 1 0 9 3 . 7 4 4 6 0 0 , . C T  
79,913117.3728,607431.1970,1094.130500, .CT 
80 ,913107.1522,607437.8360,1094.140900, .CT 
81 ,913091.0227,607436.2648,1094.473100, .CT 
82,913091.1046,607437.1990,1094.469100, .CT 
83,913085.0671,607437.1290,1094.588900, .CT 
84,913084.8093,607441.6035,1094.594600, .CT 

5 , 9 1 3 0 9 1 . 1 0 0 9 . 6 0 7 4 4 1 . 6 1 6 4 0 1 0 0 . 1 0 9 4 . 4 0 9 5 0 0 .  .CT 
:...,p:$i6, .,%+a . 913091.1176,607442.62730100,1094.275900, .CT 

87,913097.6560,607443.6904,1094.018800, .CT . 
88,913105.4131,607442.7307,1094.101300, .CT 
89,913107.1523,607441.6082,1093.878200, .CT 
90,913116.68150200,607441.5804,1094.144100, .CT ' 
91,913116.9276,607439.0297,1094.042900, .CT 
92 ,913128.0638,607433.71680100,1094.081500, .CT 
93,913135.5890,607427.9920,1094.339200, .CT! 
94,913117.3098,607430.6773,1094.131800,.C 
95,913113.8773,607430.3974,1094.302100,.C 
96,913106.1671,607433.9318,1094.311000,.C 
97,913098.89490200,607433.3631,1094.386700, .C 
98,913093.7519,607434.6664,1094.479200,.C! 
99,913103.1999,607430.9233,1094.635800,.HW 
100,913103.7592,607428.6530,1094.594400, .HW 
101,913101.3798,607425.6560,1094.556000, .HW 
102,913097.7920,607425.8911,1094.542700, .HWI 
103,913101.4902,607427.3769,1091.946600, INV 12"PVC 
104,913086.2079,607438.9602,1090.69480O,INV 24"RCP 
105.913094.8977,607441.9085,1091.0909OO,INV 24"RCP 
106,913080.4850,607453.1860,1095.662700,W'J 
107 ,913079 .9894 ,607463 .9576 ,1096 .012000 , .EP  
108 ,913104 .0498 ,607463 .7245 ,1096 .132900 , .EP  
109 ,913129 .0024 ,607463 .60550100 ,1096 .145800 , .EP  
110 ,913154 .4061 ,607463 .5612 ,1096 .271600 , .EP  
111 ,913195 .3125 ,607464 .0320 ,1096 .069000 , .EP  

1 2 , 9 1 3 2 0 9 . 8 4 7 2 , 6 0 7 4 5 7 . 5 8 4 3 , 1 0 9 5 . 9 6 7 9 0 0 ,  .EP 
( 13 ,913255 .0143 ,607457 .2947 ,1095 .67710O, .EP!  .,.>,. ' 

1 1 4 , 9 1 3 2 4 6 . 2 8 2 5 , 6 0 7 4 0 2 . 9 5 5 4 , 1 0 8 8 . 0 5 2 3 0 0 , I N V  3O"RCP 



,,~15,913253.7481,607412.8556,1096.135400, .CT DIRT 
~~1~~~~,~~~.16,913220.6740,607439.0741,1095.716600, .CT 

117,913213.5967,607443.8372,1095.39,.CT 
118,913212.9287,607444.2652,1094.782400,.CT 
119,913196.23180200,607456.4050,1094.358200,.CT 
120,913196.0107,607459.8527,1095.594600,.CT 
121,913188.0011,607458.9016,1094.998500,.CT! 
122,913196.0316,607449.1527,1089.722900, INV 24"RCP 
123,913187.8398,607455.58090100,1093.01820O,.TP 4"GAS 
124,913185.3879,607456.3691,1094.890300,.TP 4"GAS 
125,913187.0404,607457.1344,1095.2066OO,.TP1 8"WATER 
126,913186.1800,607457.93130100,1096.589900,.HW 
127,913145.8989,607458.5484,1096.665100,.HW! 
128,913145.4617,607457.6546,1095.4935OO,.TPl! 
129,913147.1866,607456.6459,1094.999600,.TP 
130,913146.4460,607455.8094,1093.052000,.TP! 
131,913146.1354,607456.80630100,1095.719100,.HW 
132,913146.2212,~607447.5740,1095.722900,.HW! 
133,913154.8137,607457.6915.1088.6774OO,INV 2 BBL BOX 
134,913145.8440,607444.1276,1094.8162OO,.TOP DIRT 
135,913179.0624,607413.9652,1094.070400,.T0P! 
136,913193.98920200,607461.0603,1095.745300,SSP DELINEATOR 
137,913253.4896,607462.5893,1095.7748OO,SSP DELINEATOR 
138,913255.0515,607455.7519,1095.587500,.G 
139,913254.9523,607455.1093,1096.048300,.TCB 
140,913254.9678,607448.2226,1096.059400,.SW 

rl 41,913255.4584,607442.2824,1096.103000,.SW1 , ,,, 
42,913265.7792,607443.2322,1095.9935OO,.SWl- 

*,A,.: ~~~~p.43,913264.4843,607448.91410100,1095.9636OO,.SW- ,..,,, , 

144,913265.1652,607452.2588,1095.956400,FH . 
145,913274.6696,607446.6461,1095.7566OO,.SWl 
146,913279.1145,607448.53910100,1095.693700,.SW1- 
147,913282.1893,607449.1084,1095.745200,.SW1 
148,913276.2986,607455.1222,1095.774100,.SW! 
149,913283.7215,607442.8071,1096.971600,.1CB 
150,913277.80170200,607442.7051,1097.037500,.1CB 
151,913277.8328,607433.92020100,1097.115900,.1CB 
152,913283.7036,607433.9953,1097.171100,.1CB+ 
153,913289.2171,607447.8116,1095.670700,LP 
154,913294.2357,607448.6807,1095.62740O,.SWl 
155,913298.5503,607433.6306,1096.2224OO,.SWl! 
156,913308.4486,607435.2288,1096.118800,.SW 
157,913304.6538,607449.2175,1095.487200,.SW 
158,913304.0881,607455.8507,1094.928900,.G 
159,913304.1134,607455.2315,1095.415900,.TCB 
160,913339.9292,607449.2008,1095.244200,.SW 
161,913347.55540200,607448.5594,1095.118900,.SW- 
162,913353.3603,607446.1885,1095.044900,.SW 
163,913402.8864,607432.7469,1095.075700,.SW- 
164,913437.1048,607438.6501,1094.898500,.SW 
165,913446.0841,607441.5494,1094.799500,.SW- 
166,913456.0784,607442.26600100,1094.701500,.SW! 
167,913456.1062,607448.3656,1094.696500,.SW 
168,913443.6252,607446.9967,1094.714100,.SW- 
69,913434.9797,607444.1412,1094.765700,.SW 

~~70,913403.6023.607438.6492.1094.956400, ,.. .,..>! . .SW- 

! 171,913366.3192,607446.3214,1094.990300,.SW 



~2,913353.2751,607452.57830100,1094.933400, .SW A .  

?iti z:," :173,913351.5833,607453.5812,1094.925800, .SW- 
174,913351.3042,607455.3068,1094.922300,.SW!.TCB 
175,913351.3368,607455.8970,1094.459300,.G 
176,913404.7171,607455.9918,1094.173300,.G! 
177,913404.6522,607455.3003,1094.647000,.TCB! 
178,913447.3511,607452.4950,1094.4984OO,TROL 4" 
179,913423.2423,607450.3003,1094.2807OO.TROL 4" 
180,913399.4497,607445.7742,1094.417300,TRPV 3"  
181,913371.58830200,607451.1470,1094.581000,TR0L 4" 
182,913384.8574,607461.5604,1094.370900,SSP DELINEATOR 
183,913423.9166,607460.8809,1094.205300,PK 
184,913254.30890200,607490.6095,1096.315500,P 
185,913204.1139,607492.7180,1096.8l,P 
186,913219.8766,607520.9936,1096.212700,WV 
187,913204.6317,607532.1920,1094.081100,.SW 
188,913204.2360,607527.2348,1096.533600,.TCB 
189,913204.1708,607526.61380100,1096.106300,.G 
190,913199.2407,607534.3537,1096.660700,SDMH 
191,913200.2422,607527.3575,1096.174600,.TCB 
192,913200.22570200,607526.7171,1096.139200,.G 
193,913175.2222,607527.4179,1096.201600,.G 
194,913175.3455,607528.0677,1096.386100,.TCB 
195,913171.26730200,607528.0284,1096.770500,.TCB 
196,913171.0645,607527.3393,1096.268000,.G 
197,9,13171.2393,607533.0561,1096.778800,.SW.EP 
98,913167.9362,607541.5967,1096.682600,.EP- 
99,913166.6679,607544.3914,1096.739200,.EP! 

1096.881700,SSMH 
201,913193.8114,607477.2961,1096.592000,WV . 
202,913192.2665,607475.3056,1096.589800,WV 
203,913154.4880,607492.4179,1097.112600,P 
204,913129.8417,607492.8754,1097.083100,P 
205,913105.7510,607491.9787,1097.007300,P 
206,913079.79190200,607492.7548,1096.739100,P 
207,913054.9361,607492.8626,1096.341900,P 
208,913006.29540200,607493.9208,1095.609500,P 
209,913030.48790200,607493.1920,1095.915900,P 
210,913029.8117,607493.50730100,1095.912000,P 
211,913026.2786,607507.6894,1095.956100,SSMH 
212,913012.0012,607508.0048,1095.703000,SSMH 
213,913011.2021,607477.48030100,1095.574000,SSMH 
214,913003.8469,607443.6440,1095.538500,P 
215,913003.2349,607415.5751,1095.407600.P 
216,913035.4759,607451.7272,1095.155700,WV 
217,913040.8743,607450.6662,1095.157000,WV 
218,912941.0050,607475.3276,1094.384700,SSMH 
219,912958.8476,607486.7942,1094.766100,SDMH 
220,912951.6439,607507.0225,1094.798600,SSMH 
221,912938.5681,607508.2261,1094.608400,SDMH 
222,912991.6803,607493.0573,1095.398200,P 
223,912963.6512,607492.8496,1094.941100,P 
224,912937.0980,607492.7240,1094.619700,P 
225,912914.56020200,607492.5892,1094.352100,P 

~26,912966.4811,6075162993,1094.851300,GV 
f:, ,;,; !27,912979.4690,607514.0144,1095.255100,GV .~.. 

228,912981.5620,607512.1210,1095.307900,GV 





@16,912972.4247,60757~ .3736,1095.672700, .TCBI (:! 
.~.~~.~~87,912972.9239,607572.38OO,lO95.597400, .GI 

288,912974.1171,607596.01470100,1095.576600,.G1 
289,912973.5421,607596.0826,1095.72830O,.TCBl 
290,912973.9631,607610.1368,1096.722300,.TCB1 
291,912974.66820200,607610.1260,1095.651300,.G1 
292,912975.7352,607633.8648,1095.753700,.G1 
293,912975.0032,607633.9691,1001.653700,.TCB1 
294,912969.35200200,607633.8257,1096.845100,.SW1 
295,912970.0492,607668.0361,1096.869100,.SW1 
296,912969.96330200,607669.6258,1096.799500,.SW1- 
297,912968.3945,607670.3940,1096.777800,.SWl 
298,912976.8552,607667.6671,1095.821500,.G1 
299,912976.13510200,607667.6690,1096.753700,.TCB1 
300,912976.68040200,607680.24990100,1095.948300,.TCB1 
301,912977.2727,607680.18980100,1095.823800,.G1 
302,912977.8881,607704.5451,1095.8469OO,.Gl 
'303,912977.2852;607704.4628,1095.966400,.TCBl 
304,912969.4872,607709.4049,1096.474600,.SW1 
305,912977.4370,607709.3687,1096.302800,.SW1!.TCB1 
306,912978.0202,607709.4084,1095.852800,.G1 
307,912963.4224,607688.3703,1096.490900,.CV 
308,912960.0161,607692.0578,1096.481600,.CV 
309,912956.3916,607688.5974,1096.48950O,.CV 
310,912959.7023,607684.9608,1096.463600,.CV+ 
311,912946.5543,607691.9966,1097.624700,.CV 
12,912944.4069,607689.6294,1097.605500,.CV 

13,912939.3174,607694.2690,1097.573500, .CV 
t*.& ,,,.;; <, 
~:~,~:~,~~~~14,912941.4970,607696.6481,1097.650200, .CV+ . .. 
"315,912938.8895,607696.8312,1096.910500,NT UNKNOWN PED 
316,912936.1725,607700.0879,1097.200900,NT UNKNOWN PED 
317,912931.5449,607699.8310,1091.509800,.CT 
318,912956.6249,607677.3140,1096.546000,.CT 
319,912955.8240,607676.1679,1097.035700,.CT 
320,912954.2302,607674.5910,1097.032900,.CT 
321,912965.1840,607664.3723,1097.082200,.CT 
322,912966.7017,607665.9345,1097.095300,.CT! 
323,912961.6934,607674.1173,1096.795700,.F 4'C/L 
324,912968.1541,607667.2050,1096.678500,.F! 
325,912968.7199,607668.0958,1097.6009OO,.TP 8"WATER 
326,912969.6758,607666.0026,1099.283300,.HW 
327,912968.3636,607612.2090,1099.125200,.HW! 
328,912967.3792,607610.18500100,1097.512900,.TP! 
329,912967.0490,607616.56130100,1095.619500,.CT 
330,912955.8025,607617.1059,1095.656700,.CT 
331,912937.0327,607632.4932,1095.872400,.CT! 
332,912971.1107,607673.0244,1096.676500,GV 
333,912951.2720,607734.4616,1096.4966OO,NG 
334,912978.02360200,607734.8178,1096.310600,.G1 
335,912978.5892,607734.5855,1095.7941OO,.TCBl 
336,912976.0714,607749.8537,1096.309600,SSP SPEED 40 
337,912979.6613,607782.7687,1095.716200,.G1 
338,912978.9764,60778228372,1096.169200,.TCB1 
39,912980.2446,607832.4700,1096.123000,.TCB1 r; 0,912980.8309,607832.5623,1095.633300,.G1 

c' i....,' ~~41,912981.66690200,607874.0397,1095.585300,.G1 
342,912981.0346,607874.0276,1096.018900,.TCB1!.CB 



6:#43, 912976 0575,607874.4004.1096.136700. .CB 
,, .. , , : ~~x~~~~ ' . 44 ,912976 .7217 ,607899 .6696 ,1096 .156100 ,  .CB 

345,912981.66190200,607899.5351,1096.02660O,.CB!.TCBl 
346,912981.7491,607876.9275,1095.3478OO,.Gl 
347,912982.1613,607897.5999,1095.3316OO,.Gl 
348,912982.2916,607899.70960100,1095.508600,.G1 
349,912982.9838,607931.8604,1095.682500,.G1 
350,912982.3329,607931.92150100,1096.160400,.TCB1 
351,912980.7229,607969.2900,1095.780300,SSP SPEED 40 
352,912983.3969,607982.31370100,1096.261900,.TCB1 
353,912983.9544,607982.4161,1095.802200,.G1 
354,912984.9634,608032.0231,1095.9346OO,.Gl! 
355,912984.4040,608032.0747,1096.433500,.TCBl! 
356,913017.0484,608031.7123,10966996500,P 
357,913015.8195,607981.6476,1096.850900,P 
358,913034.72200200,607953.01360100,1096.426200,SSM 
359,913015.1248,607931.7862,1096.750500,P 
360,913013.2903;607882.1712,1096.674200,P 
361,913011.8434,607832.3000,1096.52,P , 
362,913010.8680,607782.4476,1096.387200,P 
363,913010.1045,607732.1603,1096.217600,P 
364,913008.7173,607682.5241,1096.151300,P 
365,912991.8086,607692.6061,1095.901300,WV 
366,912980.5622,607682.7820,1095.870300,SDMH 
367,913028.8741,607667.1901,1095.838100,SDMH 
368,913007.5985,607632.7039,109kk010100,P 

0 69,913007.1226,607608.4848,1095.974700,P 70,913033.7201,607626.57000100,1095.690200,WV 
t7\.\~,, %I s.. .,.,,. ,,.. ~~~,~~~~.71,913006.4233,607582.6403,1095.905300, P 

372,913006.9027,607557.5352,1095.703400,P . 
373,913005.0730,607533.0666,1095.748900.P 
374,912979.8636,607583.12880100,1095.674200,SSMH. 
375,913029.2330,607547.0606,1095.841300,MH UNKNOWN 
376,913156.28080200,607527.8180,1096.30,.G 
377,913156.3062,607528.37860100,1096.771000,.TCB 
378,913156.2055,607533.47920100,1096.839800,.SW 
379,913152.4329,607537.6520,1096.6718OO,SSP GLENDALE 
380,913130.3266,607552.6380,1097.012700,NG 
381,913130.5752,607534.12250100,1096.928200,.SW 
382,913130.4538,607529.0838,1096.859900,.TCB 
383,913130.42060200,607528.5261,1096.346500,.G 
384,913106.2377,607529.3360,1096.389200,.G 
385,913106.2694,607529.8895,1096.840400,.TCB 
386,913106.4627,607534.8880,1096.984300,.SW 
387,913106.5139,607536.9396,1096.830200,PP NS 
388,913074.3173,607536.0182,1097.120800,.SW 
389,913073.83240200,607531.0570,1097.000500,.TCB 
390,913073.8169,607530.4608,1096.501900,.G 
391,913061.3844,607533.3472,1096.31,.G- 
392,913061.6283,607533.8890,1096.770100,.TCB- 
393,913069.83110200,607536.7065,1097.004000,.SW- 
394,913064.54670200,607538.36880100,1096.991000,TS 
395,913063.1426,607538.7061,1096.987700,.SW 

.: 96,913053.6237,607538.0819,1096.118500,.G- 97,913054.0076,607538.5620,1096.247700,.TCB- 
) . ~ ,  .. .., !:98,913048.3959,607544.2960,1096.124700,.TCB- 

399,913047.8957,607543.8906,1096.045700,.G- 



~ 0 , 9 1 3 0 4 7 . 1 0 1 8 0 2 0 0 , 6 0 7 5 5 3 . 4 8 3 7 , 1 0 9 6 . 7 0 9 6 0 0 ,  S W  
!!.. 
%>:,:.':Ol, 913042.8499,607551.4802,1095.773800, .G- 

402,913043.3341,607551.8099,1096.364600, .TCB- 
403 ,913048 .1052 ,607554 .2203 ,1096 .809000 ,TS  
404,913045.2306,607560.1098,1096.458800, .SW- 
405,913044.4728,607567.2236,1096.314600, .SW 
406,913040.4098,607566.7410,1096.218600,.TCB 
407,913039.9888,607566.8403,1095.741900,.G 
408,913110 .6583 ,607559 .3286 ,1096 .655900 ,TRM 12" 
409,913082.8991,607562.6425,1096.230700,TRM 4 "  
410,913069.5253,607555.7981,1096.700300,NG 
411,913066.3959,607573.6474,1096.508800,.W 11' 
412,913066.61160200,607589.4402,1096.394800,.W 
413,913061.3611,607589.7686,1096.557800, .W 
4 1 4 , 9 1 3 0 4 5 . 3 3 8 2 , 6 0 7 5 8 3 . 2 1 7 9 , 1 0 9 6 . 2 8 2 1 0 0 , . S W  
4 1 5 , 9 1 3 0 4 1 . 2 3 5 3 , 6 0 7 5 8 3 . 6 3 9 7 0 1 0 0 , 1 0 9 6 . 2 6 4 9 0 0 , . T C B  
416,913040.8313,607583.68130100,1095.706600,.G 
417,913046.44260'200,607589.2031,1096.288000, .SW 
418,913046.8524,607605.7579,1096.20600!.3,.SW 
419,913041.8140,607605.8476,1096.141700,.TCB 
420,913041.2100,607605.9737,1095.644300,.G 
421,913061.7195,607610.1280,1096.591000,.W 
422,913052.6990,607613.2654,1096.31530O,TRU 12" 
4 2 3 , 9 1 3 0 5 8 . 6 3 5 6 , 6 0 7 6 2 0 . 9 3 8 4 , 1 0 9 6 . 4 6 7 1 O O , T R U  4 "  
424 ,913062 .1127 ,607631 .2335 ,1096 .522400 , .W 
425,913047.4839,607631.7617,1096.175200,.SW 

26,913042.5291,607632.0021,1096.113600, .TCB 
( I27,913041.8833,607631.9789,1095.591800, .G &<. * d . ~  ~w,;, 
s::;u.*.-,:28, 913051.8773,607660.1327,1096.351000,PP NSEW 

429,913062.8983,607665.7254,1096.666300, .W , 

430,913054.4012,607665.9284,1096.530100, .W 
431,913054.6212,607680.1509,1096.464700,.W 
432,913048.71460200,607682.0358,1096.124400,.SW 
433 ,913043 .7256 ,607681 .9502 ,1096 .034400 , .TCB 
434,913043.1095,607681.8819,1095.552200,.G 
435,913052.35920200,607701.23270100,1096.241200,DG 
436,913052.2917,607708.0520,1096.223400,DG 
4 3 7 , 9 1 3 0 5 5 . 7 3 3 9 , 6 0 7 7 3 2 . 1 0 2 5 , 1 0 9 6 . 4 7 8 7 0 0 , . W  
438,913049.8062,607732.2982,1096.003700, .SW 
439,913043.8873,607719.1046,1095.231100,.G CURBINLET 
440,913044.27360200,607733.15580100,1095.253500,.G CURBINLET 
441,913044.2765,607734.3305,1095.370400,.G 
442,913044.94020200,607734.3294,1095.888700, .TCB 
443,913056.0309,607744.0868,1096.521600, .W! 
444,913053.0285,607761.4587,1095.928100,PP NSEW 
445,913061.4506,607764.5334,1096.5640OO,TRU 12" 
446,913057.0352,607778.1272,1096.365500,EBX 
447,913062.2525,607794.1526,1096.320800,TRU 8" 
448,913050.9368,607783.15930100,1096.014600,.SW! 
449,913045.9035,607781.9046,1095.949800,.TCBl 
450,913045.2500,607781.86900100,1095.467000, .G!  
451,913059.7985,607910.5934,1096.328100,40D 
452,912964.01860200,607603.7572,1096.202700,CP 3 
453,913403.5949,607455.51600100,1094.603200,.TCB 

.~@54,913403.6072,607456.11640100,1094.118200,  .C ;,,, 

~ ,~ ,~ , . , i~55 ,913456 .0788 ,607448 .66540100,1094 .605600 ,  .SW 
456,913456.1771,607442.7339,1094.6976OO,.SWl 



fa, .'a 7,913454.4738,607423.6173,1091.8739OO,NG 
5' .,'.. :>.,; 
"'~~~.58,913463.4708,607448.6242,1094.574900,.SW 

459,913463.2687,607455.5797,1094.418600,.SW!.TCB 
460,913463.26010200,607456.22810100,1093.950800.G 
461,913472.2983,607456.1228,1093.904400,.G 
462,913472.2626,607455.6241,1093.976000,.TCB 
463,913485.2838,607452.0832,1094.390400,.SW 
.464,913485.2378,607448.6184,1094.505400,.SW 
465,913505.1826,607448.5623,1094.446200,.SW 
466,913504.9507,607442.7139,1094.5745OO,.SWl 
467,913530.9528,607442.2908,1094.650200,.SW1- 
468,913531.8869,607448.1441,1094.561300,.SW- 
469,913549.0311,607443.5815,1094.766900,.SW 
470,913547.1871,607438.0030,1094.868600,.SW1 
471.913558.0122,607434.7274,1094.984200,.SWl- 
472,913559.8503,607440.3362,1094.913600,.SW- 
473,913570.8452,607439.67890100,1094.943500,.SW 
'474,91~570.67910200,607433.93740100,1095.010700, .SWl 
475,913604.9061,607433.95720100,1095.117300,.SW1 
476~,913605.0233,607439.81020100,1095.035700,.SW 
477,913655.7142,607439.8986,1095.126500,.SW 
478,913655.4809,607434.0194,1095.1966OO,.SWl 
479,913705.35790200,607434.0424,1095.268100,.SW1 
480,913705.5060,607439.9273,1095.168600,.SW 
481,913748.5427,607439.82460100,1095.303200,.SW 
482,913748.5657,607433.9834,1095.21920O,.SWl 

e 83,913754.1069,607434.4911,1095.2520OO,.SWl- t,: ::-,,% ~84,913753.1959,607440.5966,1095.220800, .SW- 
' . " x ~ ~ ~ ' ~ 8 5 , 9 1 3 7 5 8 . 4 5 5 3 ,  607441.5259,1095.211800, .SW 

486,913759.3765,607435.73880100,1095.241600,~.SW1 
487,913779.4811,607441.1568,1094.9848OO,.SWl 
488,913778.10680200,607446.7234,1095.019300.SW . 
489,913786.8234,607448.4716,1094.972800,.SW- 
490,913787.59220200,607442.7225,1094.993500,.SW1- 
491,913793.3845,607443.0976,1095.004000,.SW1 
492,913793.3999,607448.9640,1094.909900,.SW 
493,913835.5890,607449.0816,1094.991900,.SW 
494,913835.3591,607443.19610100,1095.051400,.SW1 
495,913802.7513,607428.3287,1094.475000,NG 
496,913754.1252,607419.83200100,1092.995400,NG 
497,913753.5268,607449.9621,1094.802300,LP 
498,913824.4401,607451.8883,1094.6722OO,TROL 3 "  
499,913795.3744,607452.2706,1094.821300,TROL 3 "  
500.913767.36790200,607451.5202,1094.772700,TR0L 3"  
501,913728.39360200,607450.3513,1094.647700,TR0L 3"  
502,913701.1062,607418.8220,1092.598500,NG 
503,913654.7890,607426,06740100,1093.859000,NG 
504,913604.0170,607420.2015,1092,.151700,NG 
505,913588.0355,607449.0445,1094.445000,TR0L 3 "  
506,913596.2308,607447.9831,1094.489200,TSP FLUSH 
507,913554.3428,607424.6218,1092.984100,NG 
508,913527.8043,607451.5786,1094.249700,TR0L 3 "  
509,913511.2'362,607449.5486,1094.664000,LP 
10,913SO7.6622,607451.1623,1093.784OOO,SSP SIGNAL 

11,913476.3569,607455.6158,1093.977900, TCB 
i . : .~~ ,~ j12 ,913476 .3340 ,  607456.16170100,1093.925100, .G 

513,913485.5552,607456.2552,1093.829800,.G 



516,913508.4031,607456.2929,1093.715600,.G 
517,913510.6478,607456.3059,1093.790600,.G 
-518,913485.5238,607455.5120,1094.339200,.CB 
519,913485.5437,607452.1557,1094.337900,.CB 
520,913510.3853,607452.2077,1094.278900,.CB 
521,913510.4164,607455.6365,1094.279700,.CB!.TCB 
522,913517.5999,607453.9555,1094.421800, 
523,913532.7419,607460.3162,1094.0232OO,SSP DELINEATOR 
524,913555.0488,607455.6394,1094.419500,.TCB 
525,913555.0575,607456.3585,1093.986900,.G 
526,913605.8697,607456.4338,1094.090700,.G 
527,913605.8656,607455.8337,1094.576000,.TCB 
528,913654.9223,607455.8736,1094.641900,.TCB 
529,913654.9172,607456.5235,1094.171500,.G 
530,913681.8882,607460.48030100,1094.341300,SSP DELINEATOR 
531,913705.2274,607456.5704,1094.241500,.G 
532,913705.2512,607455.9971,1094.691700,.TCB 
533,913755.6347,607456.0715,1094.719200,.TCB 
534,913755.7081,607456.6979,1094.236600,.G 
535,913804.4381,607456.7478,1094.321600,.G 
536,913804.4519,607456.1387,1094.801300,.TCB 
537,913830.6439,607459.1450,1094.484200,SSP DELINEATOR 
538,913835.8124,607456.8064,1094.423700,.G 
539,913835.74050200,607456.1681,1094.843000,.TCB 

t 0,913844.9420,607456.0628,1094.482400,.TCB , 41,913844.9652,607456.7363,1094.421200,.G 
.%.:,.-" 
:'.~~1~~<42,913849.0594,607456.8403,1094.42, .G 

543,913848.9263,607456.2439,1094.523100,.TCE 
544,913835.8941,607456.04650100,1094.863100,.SW! 
545,913857.96350200,607456~.8188,1094.375500,.G . 
546,913857.88490200,607456.1672,1094.859500,.TCB.SW 
547,913858.00380200,607449.1552,1095.018400,.SW 
548,913857.98550200,607443.2776,1095.126800,.SW1 
549,913865.0240,607442.8422,1095.164400,.SW1- 
550,913866.1235,607448.6570,10955072600,.SW- 
551,913875.6024,607447.1676,1095.147100,.SW 
552,913874.3135,607441.4342,1095.2164OO,.SWl 
553,913891.5421,607438.14580100,1095.285200,.SW1! 
554,913893.5080,607443.8434,1095.268100,.SWl 
555,913904.2693,607456.2690,1094.940700,.TCBJ 
556,913904.2759,607456.8744,1094.451600,.G! 
557,913904.5786,607491.93980100,1095.268700,P 
558,913854.1443,607491.5936,1095.129300,P 
559,913836.6601,607520.09200100,1094.503100,WV 
560,913805.8018,607491.4756,1094.951600,SDMH 
561,913788.0515,607478.1233,1094.825500,WV 
562,913754.3993,607491.34440100,1094.912300,P 
563,913704.4286,607491.3401,1094.801500,P 
564,913654.3821,607491.6767,1094.755300,P 
565,913604.2907,607491.82960100,1094.656000,P 
566,913554.5804,607492,6056,1094.579500,P 

a 67,913516.6825,607487.6319,1094.465300,SDMH 68,913492.3020,607499.9135,1094.334000,SSMH 
?:~~~69,913499.0245,607483.82370100,1094.414500,BCS 

570,913454.7892,607491.9125,1094.552800,P 



s ,, .... ~ . , ..,. "'~~~:~r'~~72,913354.5168,607491.8000,1095.125800,P ;' 

573,913304.2879,607490.78800100,1095.718100,P 
574,913265.1543,607474.8952,1095.962300,WV 
575,913166.6833,607544.37880100,1096.783600,.EP 
576,913145.4151,607565.7482,1096.893600,.EP- 
577,913096.2848,607569.5527,1096.701300,.W 11' 
578,913126.2571,607569.4168,1096.800100,.W 11' 
579,913128.1536,607573.2641,1096.797000,.W!.EP! 
580,913136.43170200,607591.17280100,1096.791500.W 11' 
581,913138.6111,607595.3220,1096.575700,.W 11' 
582,913203.9630,607595.65450100,1096.302300,.W! 
583,913222.0913,607578.6480,1096.240500,.EP 
584,913208.82630200,607555.3118,1096.420300,.EP- 
585,913204.3138,607532.1993,1096.656800,.EP!.SW 
586,913204.3861,607527.1267,1096,575600,.TCB 
587,913204.35440200,607526.5443,1096.096600,.G 
588,913234.5550,~07525.8271,1095.724900,.G 
589,913239.2828,607525.8105,1095.651000,.G 
590,913234.3857,607526.4608,1096.223000,.TCB 
591,913239.38380200,607526.3587,1095.755900,.TCB 
592,913234.3854,607529.1790,1096.289200,EMH 
593,913234.6148,607531.4597,1096.333300,.SW 
594,913284.6866,607530.2903,1095.785000,.SW 
595,913279.5341,607524.8125,1095.206500,.G 
596,913284.5483,607~4.64820100,1095.149800,.G 

@ 7,913279.5623,607525.3868,1095.2841OO,.TCB ' W-l. ..- 8,913284.4925,607525.2632,1095.605200,.TCB 
C.V .\I? ..~~~~~u99,913304.0688,607524.7844,1095.403000,.TCB 

600,913304.0048,607524.1927,1094.915100,.G ' 

601,913304.1052,607529.7913,1095.445000,.SW 
602,913334.4655,607529.0932,1095.063800,.SW 
603,913334.4951,607524.0455,1094.904300,.TCB 
604,913334.4739,607523.4192,1094.443000,.G 
605,913353.8644,607523.4539,1094.229000,.G 
606,913353.8983,607524.0059,1094.70,.TCB 
607,913353.5576,607528.96460100,1094.710900,.SW 
608,913351.9939,607532.0270,1094.828700,TMH 
609,913350.3154,607547.9936,1094.223000,.W 5' 
610,913351.2594,607587.9479,1094.806900,.W! 
611,913370.0415,607529.6799,1094.70280O,PP LAMP NS 
612,913367.6872,607530.5324,1094.889100,TPD 
613,913364.2158,607532.5646,1094.699700,SSP 40MPH 
614,913405.04560200,607523.4507,1093.992100,.G 
615,913405.1011,607524.04150100,1094.499600,.TCB 
616,913405.1940,607529.0211,1094.598600,.SW 
617,913406.2285,607555.5495,1094.471800, 
618,913453.9527,607554.4475,1O94.38860OONG 
619,913454.0746,607529.3118,1094.455800,.SW 
620,913454.6605,607524.3596,1094.359400,.TCB 
621,913454.6856,607523.7652,1093.836200,.G 
622,913459.6030,607523.2698,1093.77300O,GRT 
623,913477.4544,607523.1242,1093.40580O,GRT 
24,913462.9588,607523.7404,1093.851400,.G 
25,913462.9796,607524.3767,1094.306500,.TCB (15 

~~,.~,~~26,913462.7928,607529.3539,1094.452000, .SW 
627,913466.2510,607529.6346,1094.443500,.SW- 



tS, 8,913468.9972,607530.6537,1094.450600',.SW 
?.;$:;if i. ? $,,."' 
. .~~~~29,913476.3673,607537.2921,1094.243300,  .SW 

630,913478.2786,607543.7001,1094.040100,.SW! 
631,913470.6010,607525.1166,1093.906500,.G- 
632,913470.3718,607525.65580100,1094.424300,.TCB- 
633,913474.9033,607528.2566,1094,001200,.TCB- 
634,913475.30280200,607527.9225,1093.898500,.G- 
635,913478.6174,607531.2948,1093.8480000,.G- 
636,913478.2280,607531.6962,1093.952700,.TCB- 
637,913480.4075,607535.3722,1094.245600,.TCB- 
638,913480~9321,607535.13250100,1093.739000,.G- 
639,913482.7819,607543.4830,1093.599200,.G! 
640,913482.1812,607543.7914,1093.981800,.TCB! 
641,913477.2153,607544.0793,1094.070800,LP 
642,913481.8068,607523.97070100,1093.405100,VG 
643,913517.2565,607523.9183,1093.546400,VG 
644,913500.3245,607545.51710100,1093.780500,P 
645,913514.88880200,607545.1300,1093.589 
646,913523.4497,607545.2909,1094.047600,FH 
647,913522.3334,607545.8234,1093.936200,.SW 
648,913518.3386,607546.12270100,1093.914800,.TCB 
649,913517.6732,607545.9934,1093.419200,.G 
650,913523.9740,607541.18520100,1094.122200,SSP STOP 
651,913522.6391,607541.1978,1094.051000,.SW- . 
652,913524.2512,607540.84940100,1094.147100,.RWL 2 '  
653,913524.1884,607536.6851,1094.275000,.RWL 2 '  

4,913523.35310200,607537.1810,1094.18,.SW 
55,913522.3794,607531.4381,1093.774200,.TCB- 0 fi$<.\<.- 

%~~l%i~6,913524.3394,607529.3132,1093.859400, .TCB- 
657,913521.9603,607531.2098,1093.706600,.G- ' 
658,913523.8937,607528.9669,1093.767200,.G- 
659,913528.1003,607525.9959,1093.869500,.G- 
660,913528.4276,607526.4615,1094.250400,.TCB- 
661,913530.39860200,607529.5841,1094.335000,.RWL.SW 
662,913537.1417,607523.7932,1093.756700,.G 
663,913537.1360,607524.4237,1094.199300,.TCB 
664,913538.3511,607530.4048,1095.446400,PP NS 
665,913538.6690,607531.5996,1095.620100,TPD' 
666,913561.25030200,607529.5440,1094.287900,.RWL 
667,913561.0488,607531.89580100,1094.393000,.RWL!.W 5' 
668,913563.5170,607530.4998,1094.188400,TPD 
669,913603.4726,607530.7663,1094.491400,PP NS 
670,913605.41430200,607529.5534,1094.464900,.SW 
671,913605.8533,607524.5741,1094.510800,.TCB 
672,913605.8630,607523.9543,1094.051800,.G 
673,913620.3965,607531.1661,1094.539400,DG 
674,913626.0378,607531.0909,1094.631900,DG 
675,913655.8478,607531.7521,1094.540300,.W 
676,913655.7504,607537.20330100,1094.680700,.W! 
677,913644.6818,607523.5127,1094.176000,GRT 
678,913655.0278,607526.3389,1094.26880O,GRT 
679,913647.6793,607523.9882,1094.226100,.G 
680,913647.6675,607524.7115,1094.678300,.TCB 

a 81,913647.8430,607529.7574,1094.781200,.SW , 82,913653.62030200,607529.6614,1094.289700,.SW 
'~~~~.583,913656.4026,607529.7338,1094.257800,.SW 

684,913661.5444,607529.7179,1094.872400,.SW 



687,913661.3455,607524.0678,1094.334900,.G! 
688,913653.4056,607524.79910100,1094.292500,.TCB 
689,913656.5754,607524.7471,1094.251300,.TCB 
690,913661.5129,607524.8159,1094.778300,.TCB!.SW! 
691,913658.8100,607532.8192,1094.870700,TPD 
692,913662.0650,607530.2068,1094.696900,TPD 
693,913662.0474,607536.96680100,1094.710800.F 4'C/L 
694,913661.9989,607532.3338,1094.616400,.F 4'C/L 
695,913665.2365,607524.8027,1094.756800,.F!.W 5' 
696,913667.9148,607537.8129,1094.814300,.W! 
697,913665.0357,607533.2325,1094.772000,TRU 24" 
698,913680.1217,607533.9430,1094.711000,.W 5' 
699,913680.1257,607524.7078,1094.605600,.W 5 '  
700,913681.6675,607523.4884,1094.471700,MB 
701,913666.4292,607524.9048,1094.741000,.C 
702,913679.7583,607524.6822,1094.718300,.C!.EP 
703,913673.1862,607538.65190100,1094.701100,C 
704,913680.8712,607519,0889,1094.384800,.EP- 
705,913689.1213,607515.86880100,1094.346500,.EP 
706,913696.1709,607522.8878,1094.390100,WM 
707,913704.97810200,607524.4209,1094.897600,.W 
708,913704.9055,607515.5699,1094.357300,.EP 
709,913754.4340,607515.43260100,1094.355300,.EP 
710,913755.0256,607524.7751,1095.329300,.W 

0 11,913775.9774,607524.5962,1095.024100,.W!.F 4'C/L 

.$$s.>\?:, 12,913776.2417,607544.2927,1094.978900,.F! 
.~~~I13,913777.1345,607514.8952,1094.397800,.EP 

714,913789.7581,607517.69720100,1094.396700~.EP- 
715,913801.01490200,607522.7452,1094.406600,.EP!.C 
716,913800.9577,607528.9094,1094.447600,.C 
717,913806.8488,607528.9952,1094.470500,.C 
718,913806.9930,607525.7301,1094.299300,.C 
719,913840.6695,607525.7902,1094.415900,.C 
720,913840.9289,607545.8066,1094.965700,.C! 
721,913863.8234,607523.0313,1094.430300,.C 
722,913841.5709,607524.2517,1094.356800, 
723,913807.3560,607524.3010,1094.243200,VG 
724,913801.0326,607522.8044,1094.406700,.C! 
725,913803.3366,607527.1566,1094.212800, 
726,913806.5298,607536.3121,1094.928300,SSMH 
727,913807.5581,607544.82000100,1094.942300,.G 
728,913806.9575,607544.7859,1095.452600,.TCB.SW 
729,913803.0224,607544.9260,1095.559900,.SW 
730,913803.1733,607555.1662,1095.595700,.SW! 
731,913807.1886,607555.1983,1095.526600,.TCB! 
732,913807.84700200,607555.1629,1095.051500,.G! 
733,913824.3995,607554.4440,1095.136800,P 
734,913842.3935,607553.5905,1094.938700,.G 
735,913843.0396,607553.6483,1095.441200,.TCB 
736,913847.0762,607553.6383,1095.464200,.SW 
737,913848.2369,607554.02210100,1095.471300,WM 

0 38,913850.50400200,607554.1513,1095.759600,1CV 39,913847.5596,607546.0238,1095.353000,SSP STOP 
"~.~~~~40,913846.8806,607545.7380,1095.516300, .SW 

741,913842.90340200,607545.7222,1095.493000,.TCB 





. , .,: ,,. 
'"~~t~~:~~00,914153.0742,607525.4478,1095.237500, .TCB 

801,914153.0742,607524.81850100,1094.743600,.G 
802,914203.8400,607524.9388,1094.767100,.G 
803 ,914203 .9563 ,607525 .5325 ,1095 .271200 , .TCB 
804,914203.8232,607532.6464,1095.392300,.SW1 
805,914203.30410200,607537.4942,1095.461100,.SW 
806,914203.8700,607540.5449,1095.421500,.W 
807,914224.1048,607528.93390100,1095.135200,LP 
808,914253.6762,607540.55630100,1095.660400,.W 
809,914253.8138,607537.6126,1095.584100,.SW 
810,914254.3732,607532.72180100,1095.539500,.SW1 
811,914254.1698,607525.6058,1095.373100, .TCB 
812,914254.2668,607525.0078,1094.908800,.G 
813,914267.9174,607539.1836,1095.552OOO,TRU 6" 
814,914298.0282,607530.0636,1095.311100,TRPN 8"  
815,914302.6885,607537.8069,1095.688500,.SW 
816,914306.81870200,607537.3299,1095.740100,.SW- 
817,914312.7558,607534.9457,1095.694900,.SW 
818,914318.5337,607531.8901,1095.568500,.SW- 
819,914323.3255,607530.71440100,1095.561800,.SW 
820,914302.0984,607532.9737,1095.593500,.SW1 
821,914305.3255,607532.6828,1095.5888OO,.SWl- 
822,914310.93040200,607530.3683,1095.582200,.SW1 
823,914316.7863,607527.42780100,1095.505100,.SW1 
824,914317.5322,607526.6655,1095.5115OO,.SWl~ 

rp 5,914317.6529,607525.7489,1095.47,.SW1! ~ ~ ~ ~ , , 2 6 , 9 1 4 3 0 3 . 6 9 9 9 , 6 0 7 5 2 5 . 6 9 3 3 , 1 0 9 5 . 4 3 7 O O O , . T C B  i;,:":,~.. ,. 
: ~ ~ ~ ~ ~ ~ 2 7 , 9 1 4 3 0 3 . 8 2 6 2 , 6 0 7 5 2 5 . 1 2 7 1 , 1 0 9 4 . 9 5 3 9 0 0 ,  . . .G 

828,914304.5281,607540.6009,1095.781800,.W . 
829,914304.6311,607550.9195,1096.298500, .W 
830,914323.2494,607550.1009,1096.602000,.W 
831,914323.0683,607540.3574,1095.944900,.W 
832,914319.6415,607540.6557,1096.313000,.EBX 
833,914319.6295,607546.8092,1096.432900,.EBX 
8 3 4 , 9 1 4 3 1 5 . 6 5 2 3 , 6 0 7 5 4 6 . 8 3 9 2 , 1 0 9 6 . 4 1 9 0 0 0 , . E B X  
835 ,914315 .6358 ,607540 .5543 ,1096 .308000 , .EBX+ 
836,914313.2200,607540.7395,1096.107800, .EBX 
837,914313.3566,607545.2174,1096.288900,.EBX 
838,914307 .9958 ,607545 .1744 ,1096 .285500 , .EBX 
839,914308.3519,607540.7611,1096.135000,.EBX+ 
840,914352.7349,607540.6809,1096.214600,.W 
841,914353.5327,607531.0814,1095.627700,.SW 
842 ,914354 .0921 ,607526 .1152 ,1095 .486500 , .TCB 
843,914354.1058,607525.4542,1094.958300,.G 
844,914375.1472,607534.4343,1095.779900,DG 
845,914395.0139,607534.5558,1096.037600,EBX 
846,914396.98920200,607534.3739,1095.773400,PP LAMP N 
847,914393.7176,607540.5470,1096.494700,.W END6' BEG2'  
848,914409.9619,607531.82000100,1095.716200,.SW 
849,914410.1994,607526.7929,1095.617900, .TCB 
850,914410.1771,607526.1976,1095.090600,.G 
851,914420~0849,607528.6461,1095.232900, .G- 

a 52,914423.5120,607530.8916,1095.249000,.G- 
: .  53,914426.2132,607533.4820,1095.335000,.G- 
~~;~~~~54,914428.7005,607537.1426,1095.350500, .G- 

855,914431.2103,607545.6907,1095.373400,.G! 



. . : ~ I . , .  . 
7?L$?:"157, 914423.16820200,607531.4044,1095.319600, .TCB- 

858 ,914425 .8597 ,607533 .88490100 ,1095 .406300 , .TCB-  
859 ,914428 .2891 ,607537 .55650100 ,1095 .764200 , .TCB-  
860 ,914430.6590,607545.4983,1095.719100, .TCB!  
861,914421.7730,607535.9708,1095.747700, .SW- 
8 6 2 , 9 1 4 4 2 5 . 1 7 4 1 0 2 0 0 , 6 0 7 5 4 0 . 4 2 8 1 , 1 0 9 5 . 7 7 6 4 0 0 , . W  
863 ,914426 .6064 ,607544 .7044 ,1095 .793700 , .SW! .W!  
864 ,914430 .1392 ,607526 .7963 ,1095 .197200 ,VG 
865,914465.77580200,607527.1615,1095.314000,VG 
8 6 6 , 9 1 4 4 4 6 . 9 3 3 9 0 2 0 0 , 6 0 7 5 5 1 . 8 1 3 5 , 1 0 9 5 . 7 9 2 6 0 0 , P  
8 6 7 , 9 1 4 4 5 6 . 3 7 3 6 , 6 0 7 5 4 9 . 7 9 4 8 , 1 0 9 5 . 7 1 5 5 0 0 , W  
868 ,914470 .9125 ,607553 .3732 ,1095 .908300 ,SSP  STOP 
869 ,914471 .4915 ,607549 .6489 ,1095 .933400 ,FH 
870,914474.0562,607556.9250,1096.413400, .RWL 3' 
871,914465.6572,607549.3365,1095.506600,.G 

.872 ,914466 .2458 ,607549 .3425 ,1095 .8622OO, .TCB 
873,914470.2406,607549.1861,1095.940100, .SW 
874,914481.1063,607542.86770100,1096.415400, .RWL- 
875,914475.3640,607536.8736,1095.933000,.SW- 
876,914468.1788,607538.0288,1095.446000,.G- 
877,914470.37510200,607534.8238,1095.465100,.G- 
878,914473.4593,607532.0307,1095.474400,.G- 
879,914477.0086,607529.7159,1095.414600,.G- 
880,914468.5757,607538.3811,1095.926500,.TCB- 
881,914470.8371,607535.1305,1095.467300, .TCB- 

~ 2 , 9 1 4 4 7 3 . 8 0 3 1 , 6 0 7 5 3 2 . 4 0 3 4 , 1 0 9 . 5 . 4 7 6 2 0 0 ,  .TCB- 
&! .,,, ,, 83,914477.30040200,607530.2216,1095.833000, .TCB- 
,+v>f:j: 
~~~~84 ,914485 .8281 ,607527 .46810100 ,1095 .3134OO, .G  

8 8 5 , 9 1 4 4 8 5 . 8 3 5 1 , 6 0 7 5 2 8 . 0 3 1 3 , 1 0 9 5 . 7 7 1 2 0 0 , . T C B  
886,914485.6689,607533.0035,1095.954100,.SW 
887,914487.5866,607541.0673,1096.39620O,.RWL 
888,914503.6051,607540.57110100,1096.502500, .RWL! 
889 ,914503 .4567 ,607533 .2887 ,1095 .941300 , .SW!  
890,914503.6579,607528.2626,1095.827100, .TCB!  
891,914503.6938,607527.67890100,1Q95.343300,.G! 
892,914503.04800200,607496.4702,1096.117500,P 
893 ,914453 .0815 ,607494 .0344 ,1096 . . 066800 ,P  
894,914440.8972,607510.7984,1095.7813OO,SSMH 
895,914453.6850,607522.6817,1095.476800,  
896,914412.3010,607510.2963,1095.747300,SSMH 
897,914403.4433,607493.6181,1096.003700.P  
898,914353.1181,607491.79520100,1095.940300,P 
899,914303.0998,607492.1157,1095.841900,P 
900,914330.80280200,607519.7074,1095.245800,WV 
901,914268.9385,607517.5712,1095.186000,W 
902,914271.8981,607479.59180100,1095.651500,WV 
9 0 3 , 9 1 4 2 6 6 . 0 9 4 2 , 6 0 7 4 7 9 . 2 9 3 5 , 1 0 9 5 . 6 0 4 6 0 0 , W  
904,914269.1337,607476.8036,1095.587300,WV 
9 0 5 , 9 1 4 2 0 3 . 6 7 6 2 , 6 0 7 4 9 1 . 9 6 0 1 , 1 0 9 5 . 6 4 3 6 0 0 , P  
9 0 6 , 9 1 4 1 5 3 . 8 5 3 5 , 6 0 7 4 9 0 . 4 6 4 5 , 1 0 9 5 . 6 3 3 1 0 0 , P  
907,914103.1115,607490.0146,1095.548900,P 
908,914054.1320,607489.9351,1095.393800.P  

09 ,914004 .04300200 ,607489 .8612 ,1095 .306400 ,P  
10 ,913954 .2119 ,607489 .57610100 ,1095 .291800 ,P  
11 ,913893.70370200,607443.6759,1095.256800, .SW 
12 ,913891 .9838 ,607438 .1105 ,1095 .4246OO, .SWl  





71,914274.8708,607422.2982,1095.285700,.G 
72 ,914275 .4582 ,607422 .2374 ,1095 .739200 , .TCB 

973,914279.6880,607422.24270100,1095.882600, .SW 
974,914282.6590,607415.60660100,1095.698800.W 3' 
975,914296.8877,607430.5315,1096.'769100,.W END3' BEG7' 
976,914280.3484,607429.4081,1096.004900,.SW- 
977,914281.93520200,607434.3091,1096.046400, .SW 
978,914298.6528,607448.8136,1096.024000,.SW 
979,914305.0195,607450.59070100,1095.828000,.SW- 
980,914312.64100200,607450.9881,1095.767200,.SW 
981,914312.6411,607449.76970100,1095.725600,LP 
982,914240.1613,607457.4000,1095.083200,VG 
983,914274.5986,607457.4693,1095.159300,VG 
984,914277.5910,607435.88470100,1095.507200,.G- 
985,914282.5245,607444.1515,1095.593300,.G- 
986,914287.8355,607449.4720,1095.580100,.G- 
987,914296.1453,607454.8501,1095.465300,.G- 
988,914311.1920,607457.7177,1095.187900,.G 
989,914278.19130200,607435.6626,1095.959500,.TCB- 
990,914282.95370200,607443.75490100,1095.623700, .TCB- 
991,914288.1425,607449.0852,1095.617200,.TCB- 
992,914296.29190200,607454.2423,1095.932500,.TCB- 
993,914311.3745,607457.04540100,1095.633100, .TCB 
994,914325.3595,607456.9089,1095.7194OO,.SWl 
995,914325.62270200,607455.4480,1095.719200,.SW1- 

~6,914326.9173,60745~.5240,1095.717900, .SWl 
:$,, ~~~.~ ,97 ,914326 .9039 ,607455 .8488 ,1095 .5656OO,SSP l,~, ,?,# RIGHT TURN 
. '~~~~.398,914319.5425,607450.3658,1095.82530O,.SW- 

999,914329.8902,607447.0541,1095.823300, .SW' 
1000,914340.8346,607443.5521,1095.916400, .SW- 
1001,914341.6286,607449.4757,1095.857800,.SW1- . 
1002,914355.64600200,607449.8062,1095.810500,TSP FLUSH 
1003,914355.2425,607457.1486,1095.6986OO,.TCB 
1004,914355.1229,607457.7870,1095.219200,.G 
1005,914364.38380200,607447.6892,1095.926700, .SWl- 
1006,914363.9968,607441.6777,1096.028100,.SW- 
1007,914393.7614,607442.4828,1096.068300,.SW 
1008,914393.3556,607448.3136,1096.018300,.SW1 
1009,914395.2978,607436.0093,1096.829400,TPD 
1010,914352.3113,607430.7075,1097.559500, .W 
1011,914409.8399,607443.7067,1096.053500, .SW- 
1012,914409.6809,607449.5971,1096.015800,.SW1- 
1013,914428.9641,607450.3034,1096.108900, .SW1 
1014,914431.5899,607444.4801,1096.152200,.SW 
1015,914459.7298,607444.4308,1096.122500,.SW 
1016,914481.2524,607444.4419,1096.151600,.SW! 
1017,914459.5907,607450.2786,1095.970100,.SW1 
1018,914449.16690200,607453.0780,1095.7938OO,TROL 3" 
1019,914424 .8635 ,607453 .4462 ,1095 .6654OO,TROL 3" 
1020,914399.2656,607452.3340,1095.632OOO,TROL 3 "  
1021,914402.3966,607457.8354,1095.295600, .G 
1022,914402.3870,607457.26970100,1095.768700,.TCB 

,a 0 2 3 , 9 1 4 4 5 9 . 6 5 5 5 , 6 0 7 4 5 7 . 3 8 2 2 , 1 0 9 5 . 8 5 1 5 0 0 , . T C B . S W l !  

. . ,  
024,914459.6261,607457.9566,1095.420600,.G 

:'-.~..:1025,914468.64120200,607457.9886,1095.406300, .G 
1026,914472.7819,607458.0350,1095.399700, .G 



...,... ~. . ,..> ... . .. . 
~~.~:~~L028,914501.6615,607458.0834,1095.4293OO,.G! . , 

1029,914468.7136,607457.3547,1095.527600,.TCB 
1030,914472.7494,607457.3911,1095.481900,.TCB 
1031,914481.9556,607457.4292,1095.88,.TCB 
1032,914501.6725,607457.4947,1095.867100,.TCB! 
1033,914456.1194,607430.7391,1098.168600,.W 
1034,914501.8304,607431.0729,1097.800900,.W! 
1035,912964.0128,607603.7441,1096.188600,CP 3 
1036,913056.1576,607744.1183,1096.581400.W 11' 
1037,913071.9498,607743.7925,1096.725700,.W 11' 
1038,913045.3219,607781.9282,1095.447400,.G 
1039,913045.9423,607782.1770,1095.938900,.TCB 
1040,913050.9203,607781.83810100,1095.977000,.SW 
1041,913051.6405,607816.1899,1096.134300,.SW.EP 
1042,913073.7017,607821.7236,1096.841200,.EP!.W! 
~1043,913070.2152,607817.8463,1096.912400,EMH 
1044,913074.1847',607842.8787,1096.766800,.EP.W 11' 
1045,913074.5391,607857.1588,1096.865100,.W! 
1046,913075.2365,607862.7802,1096.898600.W 4' 
1047,913068.2670,607862.8097,1096.940700.W 4 '  
1048,913046.65080200,607846.3697,1095.587100,.G 
1049,913047.3072,607846.2655,1095.698800,.'~~~ 
1050,913047.3983,607850.2740,1096.063100,.TCB 
1051,913046.8043,607850.5077,1095.623000,.G 
1052,913053.3472,607863.2253,1096.30760O,PP NEW LAMP 

~053,913068.06150200.607872 0 8 6 0 , 1 0 9 6  2 8 9 0 0 0 , ~ ~ .  18.I 
, 054,913053.71700200,607887.4214,1095.955700,DG 
i~~~~i.yl055,913061.0684,607890.28170100,1096.1334~~,~~~ 75TH AVE 

1056,913047.2487,607872.39210100,1095.518100,.G.GRT 
1057,913045.2746,607872.3816,1095.738600 
1058,913045.60550200,607882.7182,1095.7692OO,.GRT 
1059,913047.5368,607882.76710100,1095.561700,.G.GRT! 
1060,913055.7528,607901.0031,1096.393700,EBX FLUSH 
1061,913048.0534,607909.1120,1095.693600,.G 
1062,913048.68780200,607909.0534,1096.191000,.TCB 
1063,913053.6507,607908.5072,1096.280600,.SW 
1064,913058.66190200,607915.9240,1096.465300,.SW 
1065,913064.2507,607915.9166,1096.506300,.SW 
1066,913069.59810200,607919.02820100,1096.611600,.W! 
1067,913048.2938,607920.1298,1095.778200,VG 
1068,913050.64970200,607916.4125,1095.947100,.G- 
1069,913051.0307,607916.17020100,1096.339200,.TCB- 
1070,913058.4862,607919.4894,1096.429200,.TCB! 
1071,913058.4167,607919.9604,1096.466400,.G! 
1072,913070.0649,607948.5178,1096.333800,.W 5' 
1073,913064.9956,607944.24010100,1096.543100,.SW 
1074,913079.3918,607933.2836,1096.666800,P 
1075,913059.0097,607944.9158,1096.492000,.TCB 
1076,913058.9644,607944.3874,1096.462200,.G 
1077,913051.4755,607949.0440,1096.068200,.G- 
1078,913051.9118,607949.2716,1096.420200,.TCB- 
1079,913049.3191,607946.2123,1095.802400,VG 

a 080,913049.1292,607958.3692,1095.838000,.G 081,913049.7267,607958.1590,1096.275200,.TCB C . ;, 
~1082,913057.2840,607971.3644,lO96.3333OO,DG 
1083,913059.1489,607945.03670100,1096.489600,.SW1 



1086,913049.5769,607981.52690100,1095.859700,.G 
1087,913049.9735,607997.2380,1095.946100,.G 
1088,913050 .5651 ,607997 .0734 ,1096 .382300 , .TCB 
1089,913056.3283,608001.9672,1096.189200,PP NSEW LAMP 
1090,913050.2431,608008.2927,1095.981100,VG 
1091,913052.5924,608005.50990100,1096.173300,.G- 
1092,913052.96700200,608005.1919,1096.510900,.TCB- 
1093,913060~3315,608008.7270,1096.633100, .TCB! .SW1!  
1094,913060.3390,608009.23290100,1096.632800,.G! 
1095,913065.7430, '607982.3845,1096.679200,.SW 
1096,913070.9896,607983.1389,1096.483800, .W 
1 0 9 7 , 9 1 3 0 7 1 . 3 1 4 6 , 6 0 8 0 0 3 . 2 3 2 1 , 1 0 9 6 . 6 3 1 6 0 0 , . W  
1098,913079.3999,608003.2297,1096.660900, .Wl 
1099,913069.7669,60~02.1871,1096.578200,TPD 

1 1 0 0 , 9 1 3 0 7 1 . 4 4 1 8 , 6 0 8 0 0 5 . 3 4 3 2 , 1 0 9 6 . 6 1 7 6 0 0 , . E P  
1101,913068.9660,608007.57350100,1096.687400,.EP- 
1102,913066.3826,608008.9261,1096.774100, .EP!.SW 
1103,913081.9276,608020,8369,1096.836500,P 
1104,913083.9967,608038.48790100,1097.310600,.TCB1 
1105,913072.0165,608038.78300100,1097.150300,.TCB1 
1106,913066.8988,608039.0401,1096.817100, .TCB1!.SW 
1107,913071.2610,608043.23790100,1096.791600,WM 
1108,913060.9809,608039.6130,1096.727900, .TCB.SW1 
1109,913061.0200,608039.1196,1096.696600,.G 

~ 1 0 , 9 1 3 0 5 3  .92040200,608042 2 9 8 7 , 1 0 9 6 2 8 1 3 0 0 ,  .G- 
$:a: :a3,!,s, 111,913053.7549.608043.2628.1096.632400.  .TCB- ". .. 
~ ~ ~ ~ ~ ~ 1 1 2 , 9 1 3 0 5 0 . 8 9 2 1 , 6 0 8 0 4 1 . 0 5 3 1 , 1 0 9 6 . 0 2 4 7 0 0 , ~ ~  . . 

1113,913051.1490,608049.6903,1096 ..041800, .G  ' 
1114 ,913051 .8171 ,608049 .4882 ,1096 .481300 , .TCB 
1115,913052.4321,608080.8321,1096.616200, .TCB * 

1116,913051.85570200,608080.9566,1096.178000,.G 
1117,913062.0561,608081.1345,1096.79810O,.SWl 
1118,913067.8719,608081.0816,1096.882400, .SW 
1119,913084.9601,608080.8142,1097.162000,NG 
1120,913092.5468,608132.9588,1097.029000,NG 
1121,913073.1598,608143.4930,1097.057600,TPD 
1122,913068.9185,608129.9600,1096.974300,.SW 
1123,913063.1827,608130.0611,1096.930700, .SW1 
1124,913053.53950200,608130.4784,1096.723000,.TCB 
1125,913052.98660200,608130.4175,1096.243200,.G 
1126,913054.0240,608181.2716,1096.350200,.G 
1127,913054.6021,608181.2465,1096.849000,.TCB 
1128,913064.23290200,608181.1528,1097.098200, .SW1 
1129,913070.011.6,608181.2243,1097.190400, .SW 
1130,913099.1477,608182.1623,1096.970900,NG 
1131.913063.7321,608194.24010100,1096.925500,DG 
1132,913060.0188,608194.0673,1096.636700,PP SEW LAMP 
1 1 3 3 , 9 1 3 0 5 5 . 0 2 2 0 , 6 0 8 2 3 0 . 4 ~ 0 , . G  
1 1 3 4 , 9 1 3 0 5 5 . 6 4 3 0 , 6 0 8 2 3 0 . 4 4 3 4 , 1 0 9 6 . 9 2 4 7 0 0 , . T C B  
1 1 3 5 , 9 1 3 0 6 5 . 3 1 6 2 , 6 0 8 2 3 0 . 2 2 8 4 , 1 0 9 7 . 2 1 9 1 0 0 , . S W 1  
1136,913071.1434,608230.1255,1097.296600, .SW 

~137,913106.6411,608228.9820,1096.848100,NG 
, 138 ,913071 .5350 ,608250 .4452 ,1097 .335300 , .SW 
t 
i:21.;,'i139, 913055.3267,608241.2111,1096.499900, .G 

1140,913055.9042,608241.1844,1096.964700,.TCB 



, .,, ., 

".~2.~'~142,913058.3771,608247.7174, 1096.806700, .G- 
1143,913058.6726,608247.3153,1097.067800,.TCB- 
1144,913065.6978,608250.4188,1097.252600,.TCB!.SWl! 
1145,913065.6069,608250.8864,1097.253400,.G! 
1146,913055.8490,608282.6135,1096.620700,VG 
1147;913072.2975,608280.85290100,1097.393300,.SW 
1148,913066.3056,608281.2887,1097.357900,.SWl.TCB 
1149,913066.2078,608280.83440100,1097.321200,.G 
1150,913058.5475,608284.7363,1096.765400,.G- 
1151,913058.9275,.608285.1141,1097,146800,.TCB- 
1152,913056.9057,608290.7142,1097.098400 
1153,913056.2970,608290.7683,1096.582400,.G 
1154,913057.2145,608330.3695,1096.673300,.G 
1155,913057.8253,608330.3165,1097.182000,.TCB 
1156,913067.4020,608329.8499,1097.38480O,.SWl 
1157,913073.2559,608329.73160100,1097.506800,.SW 
1158,913091.8547,608329.04890100,1097.344700,NG 
1159,913073.6972,608350.1200,1097.504100,.SW 
1160,913057.3329,608338.0703,1096.693800,.G 
1161,913057.9338,608338.1061,1097.191200,.TCB 
1162,913057.7960,608350.16190100,1096.757900,VG 
1163,913061.6885,608348.4492,1097.033600,.G- 
1164,913062.0048,608348.0374,1097.330200,.TCB- 
1165,913067.8554,608350.1520,1097.397300,.TCB!.SWll 
1166,913067.7367,608350.6603,1097.398100,.G! a 167,913074.2804,608374.97790100,1097.550400,.SW ~s..,.168~913068.377O,6O8374.9236,lO97.4599OO,.SWl.TCB ~++%; 

i.i.?!~~?i169, 913068.2346,608374.5231,1097.436800, .G 
1170,913066.4827,608381.0581,1097.561400,WV' 
1171,913062.1536,608377.5310,1097.373600, .TCB- 
1172,913061.8345,608377.0309,1096.943200,.G- 
1173,913058.10440200,608376.6954,1096.762300,VG 
1174,913058.48050200,608387.7966,1096.764100,.G 
1175,913059.0126,608387.80150100,1097.249900,.TCB 
1176,913064.34220200,608386.2434,1097.248100,PP EW LAMP 
1177,913095.4166,608429.3402,1097.628300,NG 
1178,913075.4896,608429,9126,1097.627500,.SW 
1179,913069.5540,608430.4430,1097.628200,,.SW1 
1180,913061.5052,608496.9923,1097.578400,.TCB 
1181,913061.16430200,608497.0817,1097.038300,.G 
1182,913063.2656,608506.36900100,1097.361600,.G- 
1183,913063.6967,608506.0437,1097.736600,.TCB- 
1184,913071.4751,608509.5925,1097.859200,.TCB!.SW1! 
1185,913071.4872,608510.2124,1097.831300,.Gl 
1186,913077.2534,608509.4468,1097.917300,.SW! 
1187,913027.5876,608530.4072,1098.172300,P 
1188,913026.0379,608480.7311,1098.053500,P 
.1189,913025.40450200,608430.72070100,1098.060200,P 
1190,913024.5545,608380.8580,1097.929200,P 
1191,913023.5553,60833OO9655,1O97.798300,P 
1192,913023.0074,608281.0155,1097.667400,P 
1193,913021.7600,608231.3175,1097.537700,P 

,a 194,913020.2206,608181.25010100,1097.407700,P 
195,913039.7774,608167.8604,1096.954100,SSMH 

",:.~~196,913019.26600200,608131.43980100,1097.344200,P 
1197,913018.7185,608081.1224,1097.200900,P 



199,912967.17060200,607619.9157,1088.715700,INV #2BBL BOX 
1200,912969.4447,607709.6783,1096.466700,.SW 
1201,912977.9933,607740.2352,1096.28760O,.SWl 
1202,912975.3678,607740.2609,1096.368200,.SW1 
1203,912972.7757,607741.4074,1096.367900,.SW1- 
1204,912972.3262,607743.35400100,1096.425400,.SW1 
1205,912967.4456,607742.9324,1096.495900,.SW 
1206,912951.3357,607737.0923,1096.442900,NG 
1207,912965.1477,607781.5852,1096.574200,.SW 
1208,912970.01620200,607781.7876,1096.500200,.SW1 
1209,912952.9499,607789.6581,1095.751700,NG 
1210,912956.9792,607832.7616,1095.9338OO,NG 
1211,912966.2232,607832.4528,1096.595700,.SW 
1212.912971.1318,607832.3853,1096.518300,.SWl 
1213,912940.3585,607857.3392,1095.371600,.F 5'C/L 
,1214,912967.26970200,607882.9216,1096.690200,.SW 
1215,912972.1891',607882.6526,1096.6411OO,.SWl 
1216,912973.1530,607932.8001,1096.776900,.SW1 
1217,912968.3319,607933.4365,1096.863900,.SW 
1218,912942.5576,607927.4709,1095.547500,.F 
1219,912944.3551,607980.7690,1095.668600,.F 
1220,912969.2602,607982.1892,1096.869300,.SW1 
1221,912970.3345,608032.8060,1097.028200,.SW1 
1222,912946.1358,608033.6731,1095.456000,.F 
1223,912947.7639,608081.2044,1095.661700,.F 

4R 224,912971.4086,608080.9335,1097.128000,.SW .~~,,,..225,912972.5002,608132.6243,1097.2348OO,.SW FORM ONLY 
.'c%,:~::,$~.! .,,, ~,~~.~:~1226,912949.5063,608133.9444,1095.809700, ,, .F 

. . 
1227,912950.3461,608164.8760,1095.711800,.F' 
1228,912936.0777,608199.6052,1097.073100,.F! 
1229,912955.8946,608174.1078,1096.0874OO,TPD 
1230,912959.1284,608189.5800,1096.591200,PP N 
1231,912973.5840,608183.0190,1097.356600,.SW FORM ONLY 
1232,912974.7272,608233.2739,1097.4203OO,.SW! END FORM 
1233,912954.3106,608233.5480,1096.560600,NG 
1234,912974.3971,607982.5649,1096.852700,.SW1 
1235,912975.3745,608032.3031,1096.920300,.SW1 
1236,912984.4539,608031.99400100,1096.406400,.TCB 
1237,912985.0420,608032.0297,1095.916100,.G 
1238,912986.1145,608081.6865,1096.139800,.G 
1239,912985.5281,608081.9493,1096.609200,.TCB 
1240,912976.4826,608082.51580100,1097.042700,.SW1 
1241,912977.52470200,608131.3959,1097.1252OO,.SW1 FORM ONLY 
1242,912986.56390200,608131.85550100,1096.770200,,TCB . 
1243,912987.1765,608132.2359,1096.272700,.G 
1244,912988.2719,608181.8981,1096.474000,.G 
1245,912987.6977,608181.9934,1096.950300,.TCB 
1246,912978.6254,608182.6920,1097.242300,.SW1 FORM ONLY 
1247,912986.5217,608215.4247,1096.43360O,SSP NO PARK 
1248,912979.6537,608231.57460100,1097.3178OO,.SW1! END FORM 
1249,912988.6964,608231.6113,1097.090700,.TCB 
1250,912989.34330200,608231.78690100,1096.62800.G 

6 251,912990.2936,608274.3791,1096.764600,.G , , . . . . , 
252,912990.3859,608279.8164,1096.838600,.G 

. . .  ;:253,912990.8977,608303.3567,1096.886600, .G 
1254,912991.0265,608308.7446,1096.889200,.G 



,..::,. 
"'~~~~.'~i256,912984.7136,608274.9465,1097.414300, .SW 

1257,912985.3990,608308.6809,1097.537600,.SW 
1258,912989.7958,608279.7996,1096.9480OO,.TCB 
1259,912990.2833,608303.3895,1096.964000,.TCB 
1260,912990.3626,608308.5608,1097.359300,.TCB.SW! 
1261,912965.03560200,608292.7999,1096.979500,P 
1262,912938.1707,608283.8802,1096.655100,.F 6'C/L 
1263,912951.8077,608319.7262,1096.488500,.F 6'C/L 
1264,912990.9040,608331.9516,1097.438900,.TCB 
1265,912991.5551,608332.0743,1096.962800,.G 
1266,912970.9151,608338.7532,1097.478300,NG 
1267,912966.75400200,608383.5141,1098.14 
1268,912976.3232,608382.8048,1097.182900,NG 
1269,912992.05280200,608382.3411,1097.572700,.TCB 
1270,912992.6149,608382.32720100,1097.087400,.G 
1271,912993.6894,608431.2679,1097.357200,.G 
1272,912993.0895,608431.3449,1097.790100,.~~~ 
1273,912975.8599,608432.0545,1097.387100,NG 
1274,912955.1452,608441.0248,1097.849300, .F 
1275,912994.7493,608481.77690100,1097.393600,.G 
1276,912994.1733,608481.9074,1097.895600,.TCB 
1277,913064.4624,608551.77100100,1097.475600,40D 
1278,913059.7984,607910.5765,1096.288400,CP 4 5 1  
1279,912995.8338,608531.3084,1097.510300,.G 
1280,912995.2143,608531.2918,1098.004700,.TCB 

~281,912991.0562,608533. 536901001 1097829100, ICV 
& <*,,,, 282,912991.1337,608534.9018,1097.829200,ICV ,<,~, , ..,, <Y 
~~fi~~~l283,912991.2824,608536.3311,1097.8147OO,ICV 

1284,912991.3800,608537.6242,1097.850900,1CV 
1285,912990.9895,608540.8306,1097.9337OO,BFP 
1286,912992.0926,608541.81480100,1097.5603OO,SSP.PED 
1287,912991.7803,608544.6588,1098.35,WM 
1288,912957.3132,608541.2861,1097.897700,.F 
1289,912940.0468,608541.3176,1097.749500,.Fl 
1290,912953.7025,608561.3911,1097.689300,.W 6' 
1291,912967.0987,608561.3511,1097.66,.W.SW 
1292,912971.3648,60855~.6441,1097.7180OO,.TCBl 
1293,912972.9177,608558.5875,1097.4396OO,.Gl 
1294,912989.1660,608559.2093,1097.697100,.G2 
1295,912989.7459,608559.0825,1098.149500,.TCB2 
1296,912996.9784,608581.5468,1097.779300,.G 
1297,912996.4438,608581.6253,1098.229100,.TCB 
1298,912990.1331,608582.9612,1098.215300,.TCB2 
1299,912989.5572,608583.1516,1097.694500,.G2 
1300,912987.4248,608582.9920,1097.594300,WV 
1301,912973.3369,608583.66300100,1097.414300,.G1 
1302,912971.6805,608583.3567,1097.716700,.TCB1 
1303,912967.7897,608583.19240100,1097.776100,.SW.W 
1304,912968.73440200,608633.21810100,1097.8220OO,.SW.W END6'BE0Z1 
1305,912972.64840200,608632.3530,1097.638900,.TCB1 
1306,912974.2297,608632.29910100,1097.336000,.G1 
1307,912990.5776,608632.0188,1097.850800,.G2 
.308,912991.1794,608631.99510100,1098.346000,.TCB2 a 309,912997.5013,608631.90320100,1098.341400,.TCB 

'i.>~i310,912998.1033,608632.0410,1097.855400, .G 
1311,912998.6157,608657.1253,1097.852400,.G 



1318,912991.6134,608657.1860,1098.399400,.TCB2! 
1319,912991.0019,608657.2269,1097.908900,.G2! 
1320,912978.4070,608647.1500,1097.609900,WV 
1321,912974.3969,608642.9085,1097.374400,.G1 
1322,912973.6480,608647.8048,1097.35980O,.Gl 
1323,912973.0727,608647.8238,1097.71180O,.TCBl 
1324,912969.3837,608648.5804,1097.708800,.SW.W 
1325,912963~2610,608657.2826,1097.698700,.W- 
1326,912953.2040,608661.1683,1097.545500,.Wl 
1327,912965.0562,608659.3816,1097.691300,.SW- 
1328,912954.4568,608663.4861,1097.597300,.SW! 
1329,912972.7286~608655.1945,1097.4383OO,.Gl- 
1330t912969~8326,608660.7051,1097.420700,.G1- 
1331,912966.0596,60~664.1870,1097.405900, .GI- 
1332,912960.3779,608666.9527,1097.306100,.G1- 
1333,912954.28930200,608668.0388,1097.242600,.G1! 
1334,912972.1960,608655.1068,1097.699+00,.TCB1- 
1335,912969.3844,608660.4950,1097.434300,.TCB1- 
1336,912965.6816,608663.8271,1097.420400,.TCB1- 
1337,912960.22570200,608666.4488,1097.637600,.TCB1- 
338,912954.5171,608667.5283,1097.5464OO,.TCBl! 

~~339,912955.2028,608684.91780100,1097.i05800,P .w$?,:f 
~~i!i.i~1340,912982.2871,608681.8436,1097.721100,P 

1341,912998.9908,608681.3363,1098.058600,P ' 
1342,912955.2104,608699.71680100,1097.216500,.G 
1343,912965.0880,608657.2351,1097.552400,LP 
1344,912955.2421,608700.23050100,1097.492200,.TCB 
1345,912955.3228,608704.2161,1097.622600,.SW 
1346,912966.9763,608708.8474,1097.733100,.SW- 
1347,912971.0207,608719.2709,1098.073200,.SW 
1348,912962.6480,608700.9325,1097.289100,.G- 
1349,912968.1533,608703.8888,1097.386800,.G- 
1350,912971.8239,608707.6893,1097.471400,.G- 
1351,912974.5415,608713.25380100,1097.616700,.G- 
1352,912975.4011,608719.05630100,1097.702900,.G 
1353,912976.1259,608722.5547,1097.700900,.G 
1354,912962.3748,608701.4575,1097.603500,.TCB- 
1355,912967.7053,608704.2526,1097.420400,.TCB- 
1356,912971.3480,608707.8692,1097.514600,.TCB- 
1357,912974.0267,608713.3295,1097.9125OO,.TCB- 
1 3 5 8 , 9 1 2 9 7 4 . 9 1 3 0 , 6 0 8 7 1 9 . 0 ~ 0 , . T C B  
1359,912993.0072,608713.1885,1098.414000,.TCB1.TCB2 
1360,912992.4419,608713.2162,1097.9521OO,.Gl.G2 
1361,912996.1785,608709.54540100,1097.940600,.G2- 
1362,912996.1404,608710.0965,1098.434200,.TCB2- 
1363,912996.56150200,608711.8441,1098.405400,ICV 
1364,912996.8508,608713.5344,1098.180600,SSP STOP 

a 365,912999.9015,608713.1856,1097.8828OO,.GZ 366,912999.3277,608713.30130100,1098.372600,.TCB2 
~~.~~~L367,912999.7208,608730.2400,1098.420600, .TCB2 

1368,913000.30300200,608730.2800,1097.923500,.G2 



~369,9129934539,6087308903,1098476000, .TCB1 I%:>.. 
"~.~~.11370,912992.7646,608730,9031,1097.999800, .GI, 

1371,912983.5738,608731.2449,1097.974400,P 
1372,912976.6060,608731.72680100,1097.685500,.G 
1373,912974.95240200,608731.6721,1097.977200,.TCB 
1374,912971.1156,608732.3699,1098.087300,.SW 
1375,912998.1353,608750.6756,1097.871400,SSP ADOPTASTREET 
1376,912971.0087,608771.04780100,1098.060700,TVPD 
1377,912972.1724,608780.3572,1098.068300,.SW 
1378,912976.1056,608780.6879,1097.960200,.TCB 
1379,912984.8162,608781.3805,1097.911900,P 
1380,912993.95610200,608781.67020100,1098.109300,.G1 
1381,912994.5804,608781.70090100,1098.563500,.TCB1 
1382,913001.0272,608781.8110,1098.465900,.TCB2 
1383,913001.6163,608781.6304,1097.968200,.G2 
1384,913002.5459,608829.4671,1097.979600,.G2 
1385,913001.8678,608829.5899,1098.545800,.TCB2 
1386,912995.5866,608830.0292,1098.6894OO,.TCBl 
1387,912994.9550,608830.0917,1098.175500,.G1 
1388,912985.4752,608830.4950,1097.996200,~ 
1389,912978.83830200,608831.1096,1097,728400,.G 
1390,912977.1470,608831.1555,1098.026200,.TCB 
1391,912973.3421,608831.4274,1098.155500,.SW 
1392,912974.3535,608881.2812,1098.173600,.SW 
1393,912978.3436,608881.9290,1098.074000,.TCB 
1394,912979.8373,608882.0973,1097.842400,.G 
395,912987.9140,608882.2441,1098.138400,P 
396,912996.10940200,608881.99880100,1098.267400,.G1 

.TCBl 
1398,913003.1084,608881.6499,1098.671900,.TCB2 
1399,913003.7447,608881.60790100,1098.086200,.G2 
1400,913004.7239,608929.8980,1098.177100,.G2 
1401,913004.0949,608929.95~098.734200,.TCB2 
1402,912997.7749,608930.1928,1098.7372OO,.TCBl 
1403,912997.1827,608930.1182,1098.346100,.G1 
1404,912987.5583,608930.6160,1098.161700,P 
1405,912981.0144,608930.9665,1097.918400,.G 
1406,912979.4588,608930.9353,1098.144500,.TCB 
1407,912975.5744,608931.2463,1098.221000,.SW 
1408,912976.6529,608977.9751,1098.392400,.SW! 
1409,912980.45370200,608974.1147,1098.261300, .TCB! 
1410,912981.9959,608974.0601,1097.989800, .GI 
1411,912989.24530200,608981.2742,1098.309000,P 
1412,912998.3340,608980.45110100,1098.411600,.G1! 
1413,912998.85200200,608980.2637,1098.894700,.TCB1! 
1414,913005.2535,608979.8434,1098.849500,.TCB2 
1415,913005.8526,608979.9470,1098.283800,.G2! 
1416,913038.0135,608978.7809,1099.046800,P 
1417,913036.9451,608928.9972,1098.906500,P 
1418,913035.8216,608879.1422,1098.766300,P 
1419,913033.9862,608829.3054,1098.694400,P 
1420,913055.1335,608858.58570100,1098.392600,SSMH 
1421,913054.23290200,608810.8578,1098.256200,SSMH 

a 422,913052.6204,608788.0359,1098.322800,SSMH 423,913033.5860,608805.78690100,1098.684900,BCF 
' .  . ,.~i424,913032.1757,608779.50230100,1098.610500,~ ~ 

1425,913031.8145,608729.51120100,1098.515300,P 



~.@426,913030.5616,608679.6291,1098.334200,P tl, _ ,  
~i'~'1427,913008.5023,608671.0829,1098.223700,GV 

1428,913008.2165,608666.1902,1098.192700,GV 
1429,913029.6561,608629.9270,1098.412600,P 
1430,913028.3847,608580.1048,1098.284900,P 
1431,913049.9865,608627.9579,1097.900300,SSMH 
1432,913077.2721,608509.4543,1097.844300,.SW 
1433,913077.8101,608534.8816,1097.864000,.SW 
1434,913071.9410,608534.9495,1097.838200,.SW1.TCB 
1435,913071.7973,608534.4185,1097.83,.G 
1436,913064.1477,608538.2531,1097.457100,.G- 
1437,913064.6210,608538.5782,1097.753600,.TCB- 
1438,913061.5934,608535.3796,1097.147400,VG 
1439,913061.9623,608547.5296,1097.091300,.G 
1440,913062.5768,608547.4298,1097.583000,.TCB 
1441,913063.2837,608579.4455,1097.700400,.TCB 
1442,913062.6538,608579.4887,1097.202900,.G 
1443,913068.39840200,608578.1244,1097.493800,PP EW LAMP 
1444,913072.9244,608580.8236,1097.909000,.SW1 
1445,913078.7644,608580.6735,1098.016700,.SW 
1446,913097.8781,608580.3864,1098.371200,NG 
1447,913084.2406,608588.49880100,1098.285000.W 3 '  
1448,913084.7069,608612.3142,1098.143400,.W! 
1449,913092.0820,608631.17020100,1098.56 
1450,913079.8132,608630.7638,1098.093700,.SW 
1451,913073.9998,608630.6473,1097.986500,.SW1 
452,913064.3750,608630.2919,1097.779200,.TCB 

i . q 4 5 3 , 9 1 3 0 6 3  ,.;, .,,? l .7434 ,608630 .2498 ,  1097 .292200.  .G 
,"~:i~*~~~454,913064.53450200,608665.8421,1097.408900, .G 

1455,913065.1766,608665.9347,1097.862400,.TCB 
1456,913065.1395,608676.43150100,1097.441400,VG 
1457,913067.1178,608672.3856,1097.641400,.G- 
1458,913067.4302,608672.0052,1098.021100,.TCB- 
1459,913074.9701,608675.8194,1098.148100,.TCB!.SW1! 
1460,913074.8458,608676.29040100,1098.149300,.G! 
1461,913082.3430,608667.4567,1098.458900,WM 
1462,913090.0645,608661.2834,1098.467300,GV 
1463,913085.8418,608672.6075,1099.125400,.TCB1 
1464,913086.0087,608673.1389,1098.599300,.EP 
1465,913092.0275,608673.0170,1098.708400,.EPl 
1466,913091.9295,608672.4773,1099.160700,.TCB1! 
1 4 6 7 , 9 1 3 0 9 3 . O 9 2 4 , 6 0 8 6 8 9 . 3 5 8 3 0 O t P  
1468,913081.4079,608705.9449,1098.261600,.SW 
1469,913083.2891,608707.1549,1098.569000,MB 
1470,913075.5510,608706.4616,1098.208900,.TCB.SW1 
1471,913075.5164,608705.9789,1098.177800,.G 
1472,913065.0844,608706.2764,1097.51~ 
1473,913068.5266,608709.0054,1097.726100,.G- 
1474,913068.9054,608709.4542,1098.077600,.TCB- 
1475,913066.2297,608715.9404,1098.007700,.TCB 
1476,913065.6089,608715.9497,1097.522200,.G 
1477,913065.9314,608728.9306,1097.54,.G 
1478,913066.4890,608728.8613,1098.021000,.TCB 

.a 479,913076.0876,608728.8694,1098.245100,.SW1 
480,913081.5723,608729.64230100,1098.308500,.SW 

~~.~~~481,913092.5248,608739.8506,1098.781100,TRPV 8"  
1482,913085.71720200,608765.5525,1098.64290O,TPD 



~ 8 3 , 9 1 3 0 7 6 . 7 5 3 7 , 6 0 8 7 6 2 . 9 7 5 1 , 1 0 9 8 . 3 1 2 7 0 0 ,  .SW1 
'L,?:*;~',L484,913073 .6952,608771.7959,1098.278700, .SWl 

1485,913066.6667,608764.1905,1097.655500,.G 
1 4 8 6 , 9 1 3 0 6 7 . 2 2 3 0 , 6 0 8 7 6 4 . 2 0 2 8 , 1 0 9 8 . 1 2 9 3 0 0 , . T C B  
1487 ,913068 .8913 ,608771 .8501 ,1098 .203800 , .TCB- .SW1!  
1488 ,913071 .9011 ,608776 .3268 ,1097 .830100 , .TCB-  
1489,913074.6968,608779.0887,1097.83 , .TCB-  
1490 ,913079 .3559 ,608781 .9031 ,1098 .299500 , .TCB-  
1491 ,913087 .1899 ,608783 .56000100 ,1098 .270200 , .TCB!  
1492,913087.2505,608784.1784,1097.761900,.G! 
1493,913087.1303,608779.0932,1098.261900,SSP S T O P  
1494,913072.8415,608770.4281,1098.25470O,PP NEW LAMP 
1495,913068.3164,608771.93520100,1097.766300,.G- 
1496,913071.62030200,608776.7471,1097.753700,.G- 
1497,913074.4934,608779.4841,1097.83,.G- 
1498,913079.2726,608782.5252,1097.829900,.G- 
1499,913087.2225,608784.12490100,1097.761900,.G! 
1500,913068.8657,608784.0132,1097.694700,VG 
1501,913069.5498,608828.5892,1097.814700,VG 
1 5 0 2 , 9 1 3 0 7 7 . 4 2 4 5 , 6 0 8 8 1 8 . 6 4 8 4 0 1 0 0 , 1 0 9 7 . 8 8  
1503,913089.5283,608808.0480,1098.09100'0,P 
1504 ,913088 .8227 ,608827 .2821 ,1098 .002500 , .G  
1 5 0 5 , 9 1 3 0 8 8 . 8 2 2 1 , 6 0 8 8 2 7 . 8 8 5 8 , 1 0 9 8 . 4 8 6 6 O O , . T C B  
1506,913089.0729,608831.9704,1098.537100, .SW 
1507,913097, .78580200,608836.6276,1099.120900.W 5 '  
1508,913089.6923,608858.2789,1099.661000, .W 5 '  

509,913078.05040200,608836.9569,1098.395300,.SW- 
~ ~ 5 1 0 , 9 1 3 0 7 9 . 4 4 3 5 , 6 0 8 8 3 0 . 3 8 2 9 , 1 0 9 8 : 3 9 6 2 0 0 ,  TCB- 
,$s$;i511, 9130 76.3530,608832.53430100,1098.005100, .TCB- 

1512,913073.5166,608835.4855,1097.993OOO,.TCB- 
1513,913071.2383,608838.6866,1098.328700, .TCB- 
1514 ,913069 .0222 ,608848 .4126 ,1098 .302100 , .TCB . 
1515,913074.0090,608848.2099,1098.345100,.SW 
1516,913074.6631,608848.82240100,1098.360600,PP EW 
1517,913079.1702,608829.8253,1097.909100,.G- 
1518,913076.1761,608831.8892,1097.882400,.G- 
1519,913073.0250,608835.1626,1097.882900,.G- 
1520,913070.7179,608838.4367,1097.841700,.G- 
1521,913068.4329,608848.44740100,1097.813000,.G 
1 5 2 2 , 9 1 3 0 7 5 . 6 1 8 6 , 6 0 8 8 6 7 . 2 8 1 2 , 1 0 9 8 . 4 6 9 6 0 0 , S S P  PED 
1523,913069.15840200,608880.0614,1097.874000,.G 
1524,913069.7455,608879.9371,1098.351400, .TCB 
1525,913074.8276,608880.0608,1098.447300, .SW 
1526,913085.4644,608880.7442,1099.008900TRPN 10"  
1527,913090.2665,608880.8609,1099.326200, .W 
1528,913085.5396,608903.3633,1099.3965OO,TRPN 12"  
1529,913082.1321,608930.34440100,1099.184200,TR0L 10"  
1530,913091.9713,608931.1472,1099.521100,.W 
1531,913075.9571,608929.17630100,1098.556800,.SW 
1532,913070.9336,608928.7559,1098.446100, .TCB 
1533,913070.3118,608928.7436,1097.970900,.G 
1534 ,913087 .0380 ,608958 .3827 ,1099 .403100TR0L 8" 
1535,913077.0213,608972.1538,1098.577700,PP EW LAMP 

536,913071.4040,608977.8264,1098.050300,.G! 
37 ,913072 .0230 ,608977 .7773 ,1098 .525400 , .TCB!  

' ~ . .~ .~L538 ,913077 .1341 ,608978 .0059 ,1098 .629300 ,  .SW! 
1539,913093.0707,608978.4125,1099.771700, .W!  
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83rdave. txt 

2097,918242.420805000000,603367.409197000000,1087.0921781400,.CL/ 
2098,918239.447575000000,603346.451642000000,1087.0853022800,BCF 
2099,918245.051994000000,603345.681645000000,1086.9412109000,.BSW 
2100,918277.437271000000,603366.739267000000,1086.9429848600,.TB 
2101,918277.753641000000,603316.526607000000,1086.7491065900,.TB 
2102,918243.908439000000,603316.923889000000,1086.9356962200,.BSW 
2103,918243.886177000000,603265.301333000000,1086.8003947700,.BSW 
2104,918276.282025000000,603266.469576000000,1086.4623242000,.TB 
2105,918275.869788000000,603216.026455000000,1086.5998800400,.TB 
2106,918243.338352000000,603212.766468000000,1086.7321655400,.BSW 
2107,918243.061837000200,603163.915370000100,1086.7107230900,.BSW 
2108,918277.726947000000,603166.679557000100,1086.1622597900,.TB 
2109,918279.471043000000,603119.710000000000,1085.8591429100,.TB 
2110,918242.403378000000,603116.989261000000,1086.8191425900,.BSW 
2111,918274.520253000000,603088.055451000000,1085.5737742000, SSMH 
2112,918281.930179000000,603071.987039000000,1085.7393203900,.TB 
2113,918242.194041000000,603064.828201000000,1086.9380078300,.BSW 
2114,918240.366284000000,603014.165401000100,1086.9693598300,.BSW 
2115,918287.221544000000,603020.369574000000,1085.9393047600,.TB 
2116,918292.399724000000,602972.484971000000,1085.7900847000,.TB * 2117,918244.361335000000,602967.031184000000,1086.7983200300,.BSW 1,2118,918250.829799000000,602914.059412000000,1086.6925789000,.BSW/ 

i 
" 2119,918302.174849000200,602921.961624000000,1085.7018631900,.TB 

2120,918309.811562000000,602873.652105000000,1085.6319720000,.TB 
2121,918323.905771000000,602826.348432000000,1085.9064706600,.TB 
2122,918333.533699000000,602775.049243000000,1086.3392946300,.TB 
2123,918342.046952000000,602726.289415000000,1086.1683975400,.TB 
2124,918328.140671000000,602710.662912000000,1086.7518186500,SSP 
2125,918335.199298000000,602660.100256000100,1086.6392400200,SSP 
2126,918348.763922000200,602665.078576000100,1086.0446185900,.TB 
2127,918353.682998000200,602622.250808000000,1085.0021113700,.TB 
2128,918353.362308000000,602571.503592000000,1085.7459162700,.TB 
2129,918353.782382000000,602541.319897000000,1085.5306008600,TBX 
2130,918353.545445000000,602536.634582000000,1085.1407110300,TBX 
2131,918351.714665000000,602522.440141000000,1085.5757737100,.TB 
2132,918352.032169000000,602475.339985000000,1085.2699031700,.TB 
2133,918351.745037000000,602422.704115000000,1084.9641208000,.TB 
2134,918350.801997000000,602397.707166000000,1084.8751623500,.TB 
2135,918349.940831000000,602374.492254000000,1084.3863771600,.TB 
2136,918348.124167000000,602349.657013000000,1084.2992336100,.TB/ 
2137,918338.421947000000,602341.927528000000,1084.4292783000,SSP 
2138,918283.299831000000,602349.262796000000,1083.6647497300,.TS 
2139,918284.183172000000,602375.653817000000,1083.5049047200,.TS 
2140 ,918282 .416288000200 .602357 .177485000000 .1084 .2573755600 ,  .BSW 
2141,918284.848608000000,602401.147065000000,1083.9660893100,.TS 
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2328,918628.766483000000,602227.664451000000,1083.4171776900,.P- 
2 3 2 9 , 9 1 8 6 3 8 . 0 2 5 2 0 2 0 0 0 0 0 0 , 6 0 2 2 4 1 . 0 6 9 7 5 7 0 0 0 0 0 0 , 1 0 8 4 . 0 1 5 0 7 7 3 9 0 0 , . P /  
2330,918640.852444000000,602241.268620000000,1084.0038335800,.P 
2331,918649.406583000000,602230.022469000000,1083.5334020100,.P 
2332,918650.591345000000,602216.158141000000,1083.5433929200,.P 
2333,918662.316421000000,602216.379581000000,1083.6755144700,.P 
2334,918663.853422000200,602229.347156000000,1083.5876222000,.P 
2335,918673.088772000000,602242.694976000000,1084.1196408900,.P/ 
2336,918678.059078000000,602233.249382000000,1083.5267864200,TS PB 
2337,918682.020572000200,602227.321680000100,1084.1551076700,EBX 
2 3 3 8 , 9 1 8 6 7 7 . 2 7 6 4 3 8 0 0 0 0 0 0 , 6 0 2 2 2 6 . 8 5 0 5 1 0 0 0 0 0 0 0 , 1 0 8 3 . 8 7 7 0 2 5 8 0 0 0 , ~  
2339,918645.581503000000,602216.215595000000,1083.6943802500,NG 
2340,918640.887741000000,602215.887373000000,1083.0943104800,IRSTR UNKNOW 
N 
2341,918668.862599000000,602224.456832000100,1083.5870302700,.TB 
2342,918670.361823000000,602217.198940000000,1083.0125742900,.TS 
2343,918731.488489000000,602219.594011000000,1082.8419939600,.TS 
2344,918731.217940000000,602224.816660000000,1083.9409656600,.TB 
2345,918772.864156000000,602226.767250000000,1084.0556989200,.TB/ 
2346,918771.390576000000,602218.988199000000,1083.3202553600,.TS/ 

@ 2347,918767.438881000000,602216.560595000000,1082.8250060000,1CB 
\ J  $>> 2348,918766.944472000000,602228.247138000000,1084.1496287200,TPD 

2349,918769.466161000000,602228.425444000100,1084.2385290300,PP 
2350,918770.890870000000,602228.260451000000,1084.3706455800,MB 
2351,918769.069142000000,602243.164983000000,1084.3522334000,.P 
2352,918777.405772000000,602229.983579000000,1083.9714356300,.P 
2353,918777.473347000000,602216.995794000000,1083.9040490000,.P 
2354,918790.196725000000,602216.1555440000D0,1084.0042176500,.P 
2355,918798.418945000000,602233.143385000100,1084.0101421700,.P 
2356,918807.816835000200,602245.284279000000,1084.6111127000,.P/ 
2357,918800.170153000000,602216.393213000000,1083.5278856700,1CB 
2358,918798.806931000000,602212.393875000000,1083.4719526000,NG 
2359,918802.744536000200,602213.905476000000,1084.1013113100.F PIPE 
2360,918829.637910000000,602214.348436000100,1083.8348490800.F PIPE 
2361,918880.194214000000,602214.401472000100,1083.9019935400.F PIPE 
2362,918913.927127000200,602214.082067000000,1084.1948212100,.F/ 
2363,918909.466538000000,602214.611596000000,1083.6990858000,1CB 
2364,918911.098378000000,602218.383458000000,1086.1330089600,.1RSTR 
2365,918907.321239000200,602218.271740000000,1086.2329875400,.1RSTR 
2366,918907.299382000000,602222.068541000000,1086.2425815000,.1RSTR 
2367,918911.101640000000,602222.249366000100,1086.2325022400,.1RSTR+ 
2368,918883.441551000000,602227.140943000000,1084.8809073500,BSE PB 
2369,918840.828064000000,602238.203504000000,1084.3132417700,SSP a 2370 ,918602 ,765031000000 ,602222 .608776000000 ,1082 .9553174000 ,  .TS 

, 2371,918631.424862000000,602231.022394000000,1083.4995763500,.TS 
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'..,-,' , ,!,., 
ww 2418,918534.474439000000,602237.171147000000,1084.0087278800,SSP 

2 4 1 9 , 9 1 8 4 5 6 . 7 4 2 4 4 5 0 0 0 0 0 0 , 6 0 2 2 2 3 . 6 0 9 9 5 1 0 0 0 0 0 0 , 1 0 8 4 . 7 9 1 7 2 7 1 1 0 0 , T R P  
2420,918450.544149000000,602223.113898000000,1084.8042628200,.TB 
2421,918428.824862000200,602223.374758000000,1084.6384289400,.TB 
2422,918400.515934000000,602220.768631000000,1084.4805138200,.TB/ 
2423,918362.154683000000,602219.022701000000,1082.7524396600,.P 
2424,918361.663538000000,602239.185966000000,1083.6406304400,.P/ 
2425,918359.235749000000,602229.839933000000,1083.0865156300,TS PB 
2426,918358.881236000000,602234.110837000000,1083.4023453100,C0 SEWER 
2427,918355.307208000000,602220.240546000000,1082.8118522900,NG 
2428,918329.557216000000,6.02219.756537000000,1082.7823505000,NG 
2429,918307.670798000200,602224.164384000000,1083.8310835500,NG 
2430,918304.151437000000,602231.912710000100,1084.0416047900,.BSE 
2431 ,918333 .~942631000200 ,602234 .831690000000 ,1083 .6232268700 , .BSE 
2432 ,918357 .881475000000 ,602230 .002565000000 ,1083 .2124487400 , .BSE/  
2433,918343.234186000000,602227.323270000100,1083.2158126800,TS 
2434,918304.109397000000,602226.900030000000,1083.8411050500,TS 
2435 ,918303 .0703~60000000 ,602232 .502242000000 ,1084 .0728963800 ,EM 
2436,918319.329488000000,602237.687368000000,1084.0689612200,SSP 
2437,918329.581311000000,602229.634640000100,1083.5060055900,.BSE 
2438,918303.617464000000,602229.306575000100,1083.9110820400,.BSE/ 
2439,918277.108112000000,602334.457642000100,1084.0071206700,TS 

k<q#,;:,J *5,,!i~.v 2440,918345.798298000000,602321.114054000000,1084.1599932500,TS 
2441,918215.900204000200,602909.7653000000000,1085.9324377100,.TS' 
2442,918200.425657000000,602959.140700000000,1085.6102636000,.TS 
2443,918199.450819000000,603015.566981000000,1085.5572968700,.TS 
2444,918197.193719000000,603069.364944000000,1085.5917245500,.TS 
2445,918197.479801000000,603117.778491000100,1085.3662797700,.TS/ 
2446,918205.801680000000,603109.186776000000,1086.7306052700,PP 
2447,918205.103591000000,603148.496071000000,1086.8613401300,TRPV 
2448,918207.426416000000,603153.897617000000,1086.7981106700,DG 
2449,918206.631323000200,603158.758381000000,1086.8458248300,DG 
2450,918186.469458000000,603160.053564000100,1085.2194086100,.TS 
2451,918184.028252000000,603224.359124000000,1085.1622869200,.TS 
2452,918184.721951000000,603306.137857000000,1085.9657423500,.TS/ 
2453,918207.229697000000,603313.937509000000,1086.7186163500,PP 
2454,918206.976728000000,603315.784224000100,1086.7070157900,TPD 
2455,918208.243445000000,603340.998537000000,1086.4768719000,DG 
2456,918204.952116000000,603346.888480000000,1087.1089272600,1R W/CAP 
2457,918214.304324000000,603335.6718400000000,1086.6800610800,NG 
2458,918211.326590000200,603260.890478000000,1086.6127163500,NG 
2459,918213.433680000000,603204.085090000100,1086.4015122500,NG 
2460,918215.892120000000,603153.997428000000,1086.7776406000,NG 
2461,918211.496091000000,603132.070762000000,1086.8375767700,.TB 
2462,918211.267561000200,603103.417517000000,1087.1036103600,.TB 
2463 ,918216 .558448000000 ,603052 .242604000000 ,1087 .1752660900 ,  .TB 
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2511,918103.941009000000,602240.648884000000,1083.2282263800,.EP 
2512,918120.421380000200,602240.513746000000,1083.2911992700,.EP/ 
2513,918120.379859000000,602238.456200000000,1083.2688844000,.TCB 
2514,918124.527549000000,602238.556004000000,1083.8048506200,.TCB 
2515,918148.917231000000,602238.810595000000,1083.8451213500,.TCB 
2516,918176.023339000200,602239.030916000000,1083.8378001600,.TCB 
2517,918206.225350000000,602239.269713000000,1083.8265889900,.TCB 
2518,918210.197669000000,602239.205345000000,1083.1717049600,.TCB/ 
2519,918210.087638000000,602239.857081000000,1083.1844519400,.G 
2520,918180.452581000000,602239.623406000000,1083.2721198600,.G 
2521,918156.483673000000,602239.422122000000,1083.2831870900,.G 
2522,918132.659112000000,602239.310057000000,1083.2816816100,.G 
2523,918120.587799000000,602239.074902000000,1083.2289696300,.G/ 
2524,918120.571841000000,602240.322377000000,1083.2838294100.C LIP 
2525,918151.941348000000,602240.697365000000,1083.3971531900.C LIP 
2526,918179.800045000000,602240.901330000000,1083.3576487900.C LIP 
2527,918210.142985000000,602241.076733000000,1083.2265460400,.C/ 
2528,918155.268531000000,602233.613813000000,1085.5646932400,.1RSTR 
2529,918150.620341000000,602233.718528000100,1085.5427678600,.1RSTR 
2530,918146.265801000000,602231.323698000100,1085.5755441400,.1RSTR 

() 2531,918106.391892000000,602230.946722000000,1085.5381159700,.1RSTR 
2532,918106.406998000000,602223.190984000000,1085.5673455500,.IRSTR 

t, . 
2533,918146.512527000000,602224.1282300000000,1085.5558364900,.1RSTR 
2534,918150.790999000000,602221.621090000000,1085.5400523200,.1RSTR 
2535,918155.156533000000,602221.625092000000,1085.5374603900,.1RSTR+ 
2536,918160.794055000200,602219.776110000000,1084.4583224800,.HW 
2537,918160.805438000000,602211.948682000000,1084.4594595100,.HW/ 
2538,918160.113764000000,602211.227138000000,1083.0354954000,.FL TOP IRR 
2539,918156.968179000000,602210.665792000000,1082.6564322900,.FL/ 
2540,918160.445934000000,602220.606326000100,1082.9051743000,.FL 
2541,918157.105731000000,602220.838818000000,1082.7000361100,.FL/ 
2542,918160.357819000000,602216.138836000000,1079.5127015800,24CPT FL 
2543,918155.401088000000,602233.943736000000,1083.6434480600,NG 
2544,918133.010641000000,602231.322169000100,1083.7595114200,NG 
2545,918106.436289000000,602231.182946000000,1083.4294472300,NG 
2546,918106.404129000000,602222.923885000100,1082.7797609300,NG 
2547,918130.571299000200,602223.735723000000,1081.6484473800,NG 
2548,918151.249270000000,602221.187673000000,1080.5800455900,NG 
2549,918155.410585000200,602221.211306000000,1080.7968314100,NG 
2550,918155.487693000000,602223.838715000000,1083.0031433400,NG 
2551,918147.821313000000,602222.776892000000,1081.6720091600,.TB 
2552,918131.536097000000,602221.140765000000,1081.9359085900,.TB 
2553,918106.135188000000,602220.342649000000,1082.6746656200,.TB 
2554,918103.472419000000,602223.044653000000,1083.5093762000, .TB 
2555,918081.819249000000,602223.291789000000,1084.0840326000,.TB 
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2603,918221.213222000000,602217.499167000100,1083.0609019600,NG 
2604,918205.866216000000,602226.175225000000,1085.6349096700,.1RSTR 
2605,918201.126745000000,602226.099582000100,1085.5836640000,.1RSTR 
2606,918201.125905000000,602233.911569000000,1085.5947680800,.1RSTR 
2607,918206.037361000000,602233.865316000000,1085.5612656300,.1RSTR+ 
2608,918189.263402000200,602214.586147000000,1085.2073574800,.1RSTR 
2609,918184.208086000000,602214.621975000000,1085.2324361800,.1RSTR 
2610,918184.066310000000,602218.209598000000,1085.2422766500,.1RSTR 
2611,918189.248841000000,602218.336352000000,1085.2012933200,.1RSTR+ 
2612,918197.613947000000,602209.846884000000,1082.5753032000,NG 
2613,918184.330037000000,602214.249195000000,1082.9068156300,NG 
2 6 1 4 , 9 1 8 2 1 0 . 5 4 8 0 1 9 0 0 0 0 0 0 , 6 0 2 2 3 9 . 1 6 9 1 1 ~  
2615,918230.369532000000,602239.877657000000,1083.1601709400.C BRIDGE 
2616,918253.606878000000,602240.276241000000,1083.0824394900.C BRIDGE 
2617,918273.745634000000,602240.399685000000,1082.9885423200,.C/ 
2618,918260.615373000000,602223.1588600000000,1082.9149692900,.WW 
2619,918253.352456000000,602230.032606000000,1082.9321813700,.WW/ 
2620,918253.861156000000,602230.499115000000,1083.6001577800,.HW 
2621,918230.184035000000,602230.213252000000,1083.6432086100,.HW/ 
2622,918230.645235000200,602229.812355000100,1082.9941694700,.WW 

cl) 2623,918224.708490000000,602223.757049000000,1083.0516621700,.WW/ 
,,\+ 
! 2624,918230.046160000000,602230.046077000000,1083.0498201600,.BSE 
2625,918230.060599000000,602230.05~140000100,1083.0496747200,.C 
2626,918230.243489000000,602238.411224000000,1083.1417090600,.C 
2627,918253.753006000200,602238.3789040~0000,1083.1766967800,.C 
2628,918254.032730000000,602230.001142000000,1082.9309074300,.C/ 
2629,918254.022934000000,602229.999138000000,1082.9309925100,.BSE/ 
2630,918253.819499000000,602230.405541000000,1083.5936720700,.F 
2631,918230.491727000000,602230.410883000000,1083.6510922900,.F/ 
2632,918232.480895000000,602238.700632000000,1085.7758655400,.GR CONCRETE 
2633,918251.351282000000,602238.903828000000,1085.7243336500,.GR/ 
2634,918254.395685000000,602238.862964000000,1083.2038885500,SSP 
2635,918257.917896000000,602229.747229000000,1083.0583725100,.BSE PB 
2636,918288.848534000000,602233.191638000000,1083.7560715300,WMH 
2637,918301.405648000200,602229.237777000100,1084.0932677500,.BSE PB 
2638,918302.654040000000,602230.576205000000,1085.5889608200,.TSBX 
2639,918299.808803000000,602230.420738000000,1085.5698313600,.TSBX 
2640,918299.653550000000,602232.356264000100,1085.6109888700,.TSBX 
2641,918302.527972000200,602232.5128600000000,1085.5977221600,.TSBX+ 
2642,918388.699454000000,602239.685118000000,1084.1343767100,.TCB 
2643,918384.719161000000,602239.642799000000,1083.6449636300,.TCB/ 
2644,918332.226028000000,602230.743729000000,1083.5481380000,CEN 
2645,918323.373826000000,602230.301351000000,1083.7138874100,CEN 

@ 2646,918313.914242000000,602229.315664000000,1083.8215247600,CEN 
, 2647,918287.397596000000,602215.348301000000,1083.4741088700,NG 
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2648,918273.438000000000,602330.843894000000,1083.6556937700,.C 
2649,918273.393906000200,602309.088250000000,1083.8039994800,.C/ 
2650,918253.702097000000,602309.558148000000,1083.8769651100,.C 
2651,918253.532052000000,602333.495566000000,1083.7166724200,.C/ 
2652,918230.140550000000,602332.880102000000,1083.7483325800,.C 
2653,918230.019354000000,602309.493086000000,1083.8996686400,.C/ 
2654,918210.218342000000,602308.445359000000,1083.9020852900,.C 
2655,918210.144171000000,602325.289223000100,1083.8224810500,.C/ 
2656,918228.973305000000,602308.804167000000,1083.9173286800,SSP 
2657,918232.286820000000,602309.077143000000,1086.5548543600,.HR CONCRETE 
2658,918251.102601000000,602309.158909000000,1086.5701508800,.HR/ 
2659,918188.520777000000,602305.055129000000,1084.1076334200,MB 
2660,918185.070563000000,602305.483718000000,1083.7888271100,MB 
2661,918186.038422000000,602305.410405000000,1083.9327569200,PP 
2662,918185.613585000000,602312.286397000000,1083.9961561800,SSP 
2663,918195.092692000000,602321.454244000000,1084.1026484700,BSE PB 
2664,918163.205944000000,602321.258636000000,1083.0516303600,WM 
2665,918162.250329000000,602321.626527000000,1082.8018591000,WM 
2666,918164.110301000200,602314.366016000000,1083.4575837300,NG 
2667,918131.157792000000,602317.321917000000,1083.4269734900,NG 
2668,918105.493431000000,602310.254884000100,1083.2374250300,NG 

Q 2669,918105.137140000000,602321.102905000000,1083.1265853900,FH ' 2670,918082.328677000000,602321.909669000000,1083.2971091700,.BSW WM 
\"\"J' 

2671,918081.138585000200,602297.563913000000,1083.2843287600,.BSW/ 
2672,918081.119901000000,602309.034557000000,1083.0805374300,NG 
2673,918038.218270000200,602320.8816470I)0000,1083.0319449100,MB 
2674,918036.800453000000,602322.554319000000,1083.0233380400.C DRIVE 
2675,918036.973914000000,602305.453372000000,1082.8578412600,.C 
2676,918026.521289000000,602305.206870000000,1082.9066850400,.C 
2677,918026.823167000000,602323.436018000000,1082.9344657100,.C/ 
2678,918021.685615000000,602319.381422000000,1082.8275263300,.P 
2679,918021.042463000000,602302.160697000000,1083.0497767800,.P 
2680,918028.942808000000,602296.752670000000,1083.0861790400,.P/ 
2681,917997.133826000000,602296.440973000000,1083.1181048000,.P 
2682,918003.048903000000,602301.831337000000,1082.9688380500,.P 
2683,918004.795947000000,602320.833502000000,1082.6578077200,.P/ 
2684,918022.420720000000,602322.344710000000,1082.8962123800,.TCB 
2685,918022.042117000000,602311.401669000000,1082.9531598000,.TCB 
2686,918026.467219000000,602311.296554000000,1082.9274039400,.TCB/ 
2687,918002.486933000000,602323.990395000000,1082.9307610700,.TCB 
2688,918001.612934000000,602304.681957000100,1082.8762250700,.TCB/ 
2689,917998.758149000000,602306.825562000000,1083.0469363000,PP 
2690,917993.936886000000,602305.186367000000,1082.5758581900,TPD 
2691,917973.924411000000,602306.643213000000,1082.8016837700,DG 

@ 2692,917967.455387000000,602307.134243000100,1082.9789363700,DG 
: J 2693,917909.254130000000,602301.283789000000,1082.6453810600,SSP 
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" + 2694,917815.516032000200,602307.359001000100,1082.6340326400,MB 
2695,917820.097322000000,602295.677433000100,1082.8279707900,.P 
2696,917811.553302000000,602303.001021000000,1082.5817544200,.P 
2697,917810.748352000000,602318.826793000000,1082.7999985100,.P 
2698,917795.809864000200,602318.852980000000,1082.8025791000,.P 
2699,917795.844901000000,602303.655936000100,1082.7287050000,.P 
2 7 0 0 , 9 1 7 7 8 7 . 4 5 4 1 4 1 0 0 0 0 0 0 , 6 0 2 2 9 5 . 0 2 3 2 2 6 0 0 0 0 0 0 , 1 0 8 2 . 7 9 7 3 8 9 6 6 0 0 , . P /  
2701,917787.173634000000,602307.639939000000,1082.5155622800,FH 
2702,917791.540732000000,602318.761926000000,1082.5950317300,PP 
2703,917816.375081000000,602303.640836000000,1082.3504092700,.TS 
2704,917816.854240000000,602315.789818000000,1082.6133822100,NG 
2705,917880.799331000000,602317.070052000000,1082.7710765400,NG 
2706,917880.834291000000,602305.570653000000,1082.4411577400,.TS 
2707,917929.499872000200,602305.611346000000,1082.4298268100,.TS 
2708,917928.776774000000,602318.527681000100,1082.5650774800,NG 
2709,917942.179308000000,602321.579451000000,1082.2864876400,WM 
2710,917974.827866000000,602318.817088000000,1082.8077498300,NG 
2711,917980.187422000000,602302.221663000100,1082.7834263000,.TS/ 
2712,917780.784622000200,602303.380595000000,1082.6084158600,.TS 
2713,917730.573994000000,602302.271910000000,1082.6014446800,.TS 
2714,917680.750893000000,602303.809034000000,1082.7011274200,.TS 
2715,917630.134623000000,602302.600556000000,1082.6169468300,  .TS 

(,,,1 2716,917580~.904129000000,602302.194356000100,1082.3194516400,.TS 
a* 

2717,917530.440838000000,602302.87Q743000100,1081.9208535900,.TS 
2718,917480.678700000000,602302.027349000000,1081.9810763900,.TS 
2719,917425.419109000000,602301.3847780~0100,1081.9480317400,.TS 
2720,917380.009901000200,602300.849504000000,1081.6986246400,.TS 
2721,917330.634148000000,602301.500877000000,1081.6656775700,.TS 
2722,917280.108812000000,602300.867398000000,1081.5537467800,.TS 
2723,917230.372869000200,602301.033346000000,1081.9215846200,.TS 
2724,917180.615264000000,602300.812912000000,1081.7164729100,.TS 
2725,917130.389302000000,602299.832542000000,1081.2214780600,.TS/ 
2726,917128.697595000000,602323.926831000000,1080.9864870500.F PIPE 
2727,917192.659108000000,602321.816843000000,1082.1774506000.F PIPE/ 
2728,917173.243108000000,602315.271635000000,1081.0525482200,PP 
2729,917160.818221000000,602314.743865000000,1081.0376082100,DG 
2730,917130.892703000000,602311.878477000000,1080.8833725300,NG 
2731,917201.538901000000,602320.032918000000,1081.1957438300,.TB 
2732,917203.525418000200,602317.992120000000,1079.5042640200,.TS 
2733,917196.654101000000,602306.996188000000,1079.6177180200,.TS 
2 7 3 4 , 9 1 7 2 0 2 . 6 3 7 2 0 5 0 0 0 0 0 0 , 6 0 2 3 0 7 . 0 9 2 6 9 8 0 0 0 0 0 0 , 1 0 7 9 . 9 0 3 2 4 7 0 6 0 0 , . T S  
2735,917216.723956000000,602310.464549000000,1079.7466665600,.TS 
2736,917217.665376000000,602321.390322000000,1080.0935121800,.TS/ 
2737,917192.862910000000,602301.990378000000,1081.8652613800,.TB @ 2738,917208 .204708000200 ,602300 .921061000000 ,1081 .8402904600 ,  .TB 

. 2739,917222.623325000000,602308.927773000000,1081.8182510800,.TB 
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2786,918105.529825000000,602322.752384000000,1083.1979710700,.F/ 
2787,918167.984426000000,602322.982440000100,1083.6428498400,.F 
2 7 8 8 , 9 1 8 1 6 7 . 7 5 9 9 4 4 0 0 0 0 0 0 , 6 0 2 3 4 3 . 0 1 0 5 2 0 0 0 0 0 0 0 , 1 0 8 3 . 5 3 3 5 7 9 6 4 0 0 , . F /  
2789,918354.990726000000,602273.363804000000,1084.1369149200,.CL 
2790,918331.014293000000,602272.862021000000,1083.9529614900,.CL 
2791,918306.167000000000,602272.807952000100,1083.8800961600,.CL 
2792,918280.983146000200,602272.610538000000,1083.8639662300,.CL/ 
2 7 9 3 , 9 1 8 2 5 4 . 3 0 5 7 7 8 0 0 0 0 0 0 , 6 0 2 2 6 9 . 2 4 9 9 4 5 0 0 0 0 0 0 , 1 0 8 3 . 6 6 3 9 7 3 6 2 0 0 . C  CL BRIDGE 
2794 ,918230 .326308000000 ,602268 .637108000000 ,1083 .7366646200 , .C  
2795,918210.397740000000,602268.475976000000,1083.7588347400, .C/  
2796,918209.877992000000,602272.525016000000,1083.8604737100,.CL 
2797,918181.032088000000,602272.494580000100,1083.8794280100,.CL 
2798,918157.028123000000,602272.077710000000,1083.7286027600,.CL 
2799,918130.708838000000,602272.156237000000,1083.6904922300,.CL 
2800,918106.335222000000,602271.893967000000,1083.7185059600,.CL 
2801,918081.302622000000,602272.204141000100,1083.7119798200,.CL 
2802,918030.842764000000,602271.965409000100,1083.6816650900,.CL 
2803,917980.445332000000,602271.280091000000,1083.6092890900,.CL 
2804,917930.762869000000,602270.944662000100,1083.5679266100,.CL 
2805,917881.432657000000,602270.836481000100,1083.5456084500,.CL 
2806,917831.786428000000,602270.271875000000,1083.4317672900,.CL 

~ 2 8 0 7 , 9 1 7 7 8 0 . 0 2 6 1 7 6 0 0 0 0 0 0 , 6 0 2 2 6 9 . 1 9 7 7 9 9 0 0 0 0 0 0 , 1 0 8 3 . 4 1 5 7 1 7 7 8 0 0 ,  .CL 
2808,917730.832633000000,602268.895767000000,1083.3365949800,.CL 

< 

2809,917680.507701000000,602269.005071000000,1083.2188564200,.CL 
2810,917631.556832000000,602268.380841000000,1083.1870608800,.CL 
2811,917580.104789000000,602268.413851000000,1083.1678137800,.CL 
2812,917528.570613000000,602268.354741000000,1083.0579565900,.CL 
2813,917479.904289000000,602268.111219000000,1083.0215332700,.CL 
2814,917430.228069000200,602267.894254000000,1082.9485747700,.CL 
2815,917381.934274000000,602268.131488000000,1082.9481267900,.CL 
2816,917330.824478000000,602267.730322000000,1082.9098323300,.CL 
2817,917280.174423000000,602266.870143000000,1082.8933969000,.CL 
2818,917231.332391000000,602266.559553000000,1082.8352686000,.CL 
2819,917181.170644000000,602266.548026000000,1082.7020306900,.CL 
2820,917130.614203000000,602266.308464000000,1082.6592107300,.CL/ 
2821,917360.605877000000,602275.980941000000,1082.7946641600,SSMH 
2822,917808.592379000000,602278.893560000000,1083.2655777900,SSMH 
2823,917788.645454000000,602274.0787700000000,1083.2792295300,WV 
2824,917897.268812000000,602272.573803000000,1083.5319025300,W 
2825,918101.434246000000,602252.185640000000,1083.4797780300,WV 
2826,918214.684842000000,602256.785028000000,1083.5434054600,SSMH 
2827,918214.729250000000,602281.554417000000,1083.8689817400,SSMH 
2828,918287.882699000200,602258.033797000000,1083.5607399700,SSMH 
2829,918275.498668000000,602246.857655000100,1083.0691440700,CP TEST 
2830,918277.953418000000,602250.672035000100,1083.2131561200,WV 

- ' 2831,918282.238981000000,602252.946241000000,1083.3228584900,WV 
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2832,918288.789944000000,602233.147711000100,1083.7718048000,SDMH SRP 
2833,918320.654532000200,602248.605322000000,1083.4420429200,WV 
2834,918285.155868000000,602290.155194000000,1083.8917386400,~ 
2835,918308.098249000000,602303.296217000000,1083.9570138800,W 
2836,918340.441895000000,602314.918969000000,1084.0254489300,SSMH 
2837,918352.161165000000,602273.266215000000,1084.1239796400,.CL 
2838,918379.990301000200,602272.863186000000,1084.1489606200,.CL 
2839,918430.279960000200,602272.992783000000,1084.1574120000,.CL 
2840,918481.444594000000,602273.254289000100,1084.2637956700,.CL 
2841,918529.544254000200,602274.082282000000,1084.3708111700,.CL 
2842,918565.396287000000,602274.306627000000,1084.5291204900,.CL 
2843,918630.755478000000,602273.159317000000,1084.7553524800,.CL 
2844,918679.150970000000,602272.906266000000,1084.7795460700,.CL 
2845,918710.129399000000,602273.000893000000,1084.8268620700,.CL 
2846,918767.429773000200,602272.332745000000,1084.9606770700,.CL 
2847,918606.286219000000,602248.112744000000,1083.6584987800,~ 
2848,918757.466143000000,602262.689452000000,1084.6672032400,SSMH 
2849,918811.026547000000,602271.249476000000,1085.0607248300,.CL 
2850,918858.859575000000,602271.594353000100,1085.2139382200,.CL 
2851,918880.072409000000,602272.027181000000,1085.2365480300,.CL 
2852,918930.293846000000,602272.682981000000,1085.2592715100,.CL 

9 2853,918979.133532000000,602272.935813000000,1085.2763276900,.CL (U 2854,919028.380571000000,602273.352607000000,1085.4241308200,.CL 
2855,919079.762606000200,602273.995145000100,1085.5887419800,.CL 
2856,919128.526547000000,602274.151593000000,1085.7344030900,.CL 
2857,919150.045372000000,602255.8424930~0000,1085.5504093400,WV 
2858,919179.892140000000,602275.137595000000,1086.0030527500,.CL 
2859,919230.161406000000,602274.722740000000,1085.9406159500,.CL 
2860,919278.958738000000,602275.174588000100,1086.0333548000,.CL 
2861,919328.416228000000,602276.028854000000,1086.1401015500,.CL/ 
2862,919341.858376000000,602258.761622000000,1086.0827982300,.BSW 
2863,919262.514968000000,602290.906781000000,1085.7307379900,BSW 
2864,919011.593118000000,602291.124703000000,1085.1796789200,BSW 
2865,918989.313862000000,602256.166884000100,1085.1671998600,.BSW 
2866,918584.092958000000,602290.781393000000,1084.4300502400,BSW 
2867,918521.963911000000,602290.071700000000,1084.2261434800,BSW 
2868,918507.433007000000,602260.108043000000,1084.0660306900,.BSW 
2869,918593.772138000000,602261.210432000000,1084.4376163400,.BSW/ 
2870,918527.574196000000,602246.935671000000,1083.9973138200,.BSW/ 
2871,918584.929904000000,602247.803030000000,1084.2010650500,.BSW 
2872,918585.765862000000,602209.291204000000,1083.1934435800,.BSW/ 
2873,918552.466376000000,602231.948908000000,1083.5161009400,.BSE 
2874,918552.263619000000,602242.093057000000,1083.8780987100,.BSE 
2875,918643.399120000000,602242.348945000000,1084.0343983100,.BSE (0 2876,918768.125951000000,602244.084037000000,1084.4545815500, .BSE 
2877,918769.554527000000,602228.744372000000,1084.3541595700,.BSE/ 
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1, I!..,., ,:, 8 ::., ~~.~~1000',919043.385955000200,596943.198284000000,1067.4810435200,W/P 91ST AVE 
1001,917934.206676000000,597018.864498000000,1065.6144314800,W/P 91ST AVE 
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y$z> 1321,918223.379394000000,596923.794821000000,1066.7130954700,NG 
1322,918211.262785000000,596923.561862000000,1066.8859088600,NG 
1323,918222.915418000000,596924.327204000000,1069.444'3071500,.HW 
1324,918222.857863000000,596931.865990000000,1069.5219556600,.HW 
1325,918211.400176000000,596931.766331000000,1069.5991245200,.HW 
1326,918211.389660000000,596924.261507000000,1069.4132714400,.HW+ 
1327,918209.831875000000,596932.449942000000,1069.6773116700,.HW 
1328,918209.788990000000,596943.859186000000,1069.8252673100,.HW 
1329,918196.291762000200,596943.690153000100,1069.6545861200,.HW 
1330,918196.380381000000,596932.304788000000,1069.6512200000,.HW+ 
1331,918164.712516000000,596931.429512000100,1068.7804925200,.HW 
1332,918164.589503000000,596944.290671000000,1068.7347945300,.HW 
1333,918136.799886000000,596944.111112000000,1068.7859562700,.HW 
1334,918136.837727000000,596931.316418000000,1068.7682147300,.HW+ 
1335,918153.372953000000,59692~.733882000000,1068.8301592000,SDM SRP 
1336,918130.919871000000,596946.665147000000,1067.7494482000,.C 
1337,918131.107381000200,596951.624671000100,1067.6376924900,.C 
1338,918126.218293000000,596951.647570000000,1067.3297312400,.C 
1339,918106.512205000000,596951.991725000000,1067.1913367200,.C 
1340,918101.236957000000,596951.990004000000,1067.5098129800,.C 
1341,918101.112917000000,596946.986695000000,1067.5052445000,.C+ 
1342,917984.285035000200,597029.410950000000,1065.6412846000. .PP  

,~~~~~i~~~~,1343,918010.440888000200,597028.885328000100,1066.2132805300,DG .,u 
\.. " 

1344,918071.290053000000,597015.759309000000,1066.8413527600,FH 
1345,918083.719749000000,597008.273687000000,1067.0383117300,SSP 
1346,918084.996995000000,597027.528592000000,1066.7517727700,.PP/ 
1347,918110.356306000000,597027.953555000000,1066.8129414600,DG 
1348,918169.522171000000,597031.778676000000,1066.6447439200,TBX 
1349,918195.061569000000,597002.089139000000,1068.0167259600,SSMH .TCB 
1350,918245.295791000000,597010.142578000000,1067.7126819900,SSP 
1351,918246.402151000000,597009.164753000000,1067.7636005300,.P 
1352,918220.875740000000,597009.0882900000000,1067.7755815800,.P 
1353,918220.797700000000,597000.315477000000,1067.7844836800,.P/ 
1354,918220.218477000000,596999.580029000100,1067.6842899000,.G 
1355,918220.395908000200,597000.139445000000,1067.6919632700,.TCB 
1356,918215.605088000200,597000.172014000000,1068.1115903500,.TCB- 
1357,918199.024768000000,597000.435018000000,1068.0512880200,.TCB- 
1358,918188.691309000000,597000.465962000000,1067.9797009200,.TCB- 
1359,918183.420289000000,597000.403679000000,1067.5434109900,.TCB- 
1360,918174.013085000000,597000.521773000000,1067.4291098000,.TCB- 
1361,918159.716480000200,597000.614246000000,1067.3567280400,.TCB- 
1362,918154.397649000000,597000.636319000000,1067.8118569800,.TCB- 
1363,918126.374258000000,597000.909400000000,1067.6558989600,.TCB- 
1364,918100.467228000000,597001.213372000000,1067.5150715200,.TCB- 
1365,918052.199511000200,597002.009484000000,1067.2325468500,.TCB- 
1366,918000.431159000000,597003.049774000000,1066.8878906900,.TCB- 
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1 PANEL DATA SHEET ~ - 

Panel " . 

USGS Quad: Year Monumented: 

Descr i bed BY: Year Recovered: 67/*/?9 

State / County: L f R . / C ~ ~ 3 ~  

Stamped 4 Locat 1 on Sketch 

L a t i  tude: 

dU Longitude: 

To Reach:. 

- -- 

Entry Permit Required: Y- NL 
Monument Description: @/n/ ~F&.u@~P i?P=)r: FA? - 12 V S N  @ 

, 77e AVL' 6 WP/*&~' 

S i gnat ure Date 



PANEL DATA SHEET _-- - 
2i  .. 

Panel Nu&er: ?Z-Z . . 

USGS Quad: Year Monumented: 

Described BY: Year Recovered: - 
State / County: l%??mP* 

Stamped Location Sketch 

L -3' 
I 

\ 
M 
II 
A 

To Reach: 

Entry Permi t Required: Y - N _X_ 

7 

Monument Description: @# 4 d1FdMrr Apes- PAP - FL us+/ F 
b< 79 11/ D?, GU A&/r< 

. 

- 

S i gnature Date 

I 

Latitude: 

Long i tude : 



. . 

PANEL DATA SHEET .. _-- - 
A <  ;; t::j<:y, .. 
. ,r':$< Q,., Panel Number: 3 2 5  

. . . . 

USGS Quad: Year Monumented: 

Descr l bed BY: Year Recovered: 0 7 / ~ ~ / 7  5- 

State / County: fidzto)" 

-'U Longitude: 

Location Sketch 

To Reach: 

Entry Permit Required: Y- N ;ic_ 
Monument Descriptio?: @fly o( (=.K~~/OAL/C ,KRYJ- CAP - ~ 2 2 0 ~ 4  @ 

1d7&? O F  7qddgt4 ' 5;4k /ItlGu& by% 

L..u 

S i gnoture Date 



7 
USGS Quad: Year ~onumented: 

Descr I bed By: edd Year Recovered: 7/23/-3-9 

State / County: hf+?firfif?d 

Stamped Locat i on Sketch 

To Reach: 

Entry Permit Required: Y- N)O 

S i gnature Date 



. . 

PANEL DATA SHEET 
!am 2 - .. 

. -. 
<$<.! :,, , , 
''D,.. Panel Number: 3 <8 

. . 

USGS Quad: Year Monurnented: 

Descr 1 bed By: Year ~ecovered: 67/~~/94 

State / County: /HRPI~++~ 

Stamped Location Sketch 

L; 
-.% 1 

To Reach: 

Ib 

! . L = 3  
@i<q<:#) 
"2.y 

2 
It 
J 

Entry Permit Required: Y N )C 

d 
4 

Monument Descr i p t  i on: ST?' ?L' Ud/L a/ 5 OF f&f~f dm of 
fl 7 MC e 

. ./ 

- I' 

S i gnature Date 

4 

- 

I 
\ pK uAlL 

~ a t i t u d e :  3P3~'34"d 

Longitude: //ze/3 'l3''U 



a PANEL DATA SHEET - . = 

- .  j~l.. -- .- \':;'$,;) ,, 
;I?. 

Pane I Number: 1 9  . . 
. . 

USGS Quad: . Year ~onumnted: 

7- 2 "- " C j  

Descr f bed By: Year Recovered: 

&'4--=-,r> - State  / County:- & ?  , 

Latitude: 

Longitude: 

Location Sketch 

Entry Permit Required: Y- 
J N- 

Monument Description: ~ 3 ~ ~ ~ 4 . 4 4  a ,I F/& fiL& I c 7 rc-"nJ./~ 

@ 
' (1 

! 

S i gnature Date 



PANEL DATA SHEET .+ - _-= 
!!>:;!,, .:;,$ .. . ( .  ,, , , 2 l i L ,  .*~'&,,* 

Panel Number: 357 . . . . 

USGS Quad: Year ~onumnted: 

-'- , - ?* 9 7  
Descr f bed By: Year Recovered: 

State / County: a - ~ N " "  
/?.',GY-cu 

/ / 

Stamped Location Sketch 

/ 
TO Reach: /,z- -d-- G *,:, J , .=  Z&-. F&-fif / ,=---A\ 
J 7 < 7fJ-Z7- - ' 4 1-..---, - 7 0-a! 

/ t s z X I 2 P i -  

Entry Permit Required: Y - N- / 

I , , 

&&'Ad &-.d 
3 

7 7 
Latitude: d 2'0 5 1  ,d 

P .I, /: 

. Longitude: / /I - 4 b' 

a 4 ,,s$::c:, ?>>&Y> 
L 3 3  

1 

M 
II 
A 

Monument Description:, E.- ty, ~ L L A A  
, - , . A'L*,:.C/ ~7>-,+. 

/ / / / ,' . ,' 

7 

- 

Signature Date 



PANEL DATA SHEET 
0 .-- 

($> - - .  
-4 .- .\-!,::;.' 

.'o...w ..,:.. Panel Number: . . 
I . . 
I 

USGS Quad: Year Monumnted: 

Descr 1 bed BY: Year Recovered: 7' z 3  -"9 

I 
S t a t e  / County: /7Qarr/;d B A  /P-, +on4 

Stamped Location Sketch 

-- 

Entry Permit Required: Y- N- / 

Monument Description: JL-i C+.d /~-drah 
P / 

a 390 -7 /5/- 
J 

. ", 

, ,.Jh.'fc 
p*o;C 

I 

Lat i tude  : 

Long i t u d e  : 

L 1 3  

1 

=I 

II 
-I 

S i gna ture  Date 

- 

L 

3 





@ PANEL DATA SHEET ;A - -. .. " , ,  , 
L..:... 
..,::~:$*! 

3T3 Panel Nu&er: . . . . 

USGS Quad: Year ~onumnted: 
7- 2 9 - -79 

Descr I bed By: Year Recovered: 

stamped Location Sketch 

- 
j ' ,-'";;;" m p I.,. -( L NEA r H E r C / + t -  B l ,  

I:, ~ :,' 
,+-,N ,,:I 
. , L = 3 

I I 
D I ,  

/I 1 Latitude: 3 3  30 02- r /  
11 

0 / I' 

Longitude: 1'2 " 33 '"/ 
A 
C 

-C 
& 9 - X 7 rk,-*?, zz- / ' fly ,I To Reach: 2 

,' 
*,- 4 .,,.,,* J *..=l .>,jJ, . , .?A< 

/ 0 

Entry permit Required: y- J N- 



PANEL DATA SHEET 
, '.::::! 
., ,,G;,L:," , , ..>, 

4 h7 
. - Panel Number: 

USGS Quad: Year ~onumnted: 

7 - 2 9- -- 77 
Descr 1 bed By: Year Recovered: 

7 
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C A ~ H L .  

9 ':$ \.;$,*$>;:! 
,,@>,* 

, ,s L = 4' 

- 
Monument ~escr ip t ion:  %-" -Z:< 

Signature Date 

I 
4- 

I1 
A 

- < 
CRAMP 

4 
r\ 

- 

I ,, % 3Z.K 

Latitude: 3 ~ ~ 3 ,  > b  I> 

Longl)ude: a ' / B  "ld 



PANEL DATA SHEET 
Z ln  Panel Number: . . 

. . 

USGS Quad: Year ~onumented: 

Descr I bed By: CAJ . Year Recovered: * 7/< 7/47 

. Stamped Location Sketch 

AU Long; tude: 112 * 15' /9 "k / 

To Reach: 

Entry Permit  Required: Y - N- 
Monument Description: ECF r 9 / 5 ' ~ v f  ! CPVFY JY< OF 

,e /M&E -f].%/ 

i 

S i gnature Date 



*>,,;,<,> rn , : ; y< . ; r ,  

PANEL DATA SHEET 
,. . .. .:. < ~>..,. , ..-,, 

Panel Number: > I  3 . . 
. . 

USGS Quad: Year ~onumsnted: 

Year ~ecovered:  8- // - 99 Described By: . 

Stamped Location Sketch 

rd 
To Reach: rw BJ O m  2 2 - r  &-ad&. sd - A d / !  

- dmtA JL rv -, &t 

W&/8V . 

&*%& bpz j / E N C C  A:!k b 

Entry Permi.t Required: Y- J N- 

- 

- 
Monunwnt Descr i PS i 0": ,A " Z , k ,  * 

0 / G A Z  

S i gnature Date 

. a 
e t::::g,::, 

(t$?<!.a; 
i*>" L = t 

I 
+- 
II 

Long i tude: 112' 14 '+'d *' d 

$ 
&/AT R04.U \ 

0 
G-~'/en/d &/&Ad 8 

I a 
,/ 

Latitude: 3 3 O  3 /29  /1/ 



USGS Quad: Year Monumnted: 

llescr lbed By: &r/ . .  Year Recovered: I 9  79 

Sta te  / County: ~Rer. i ;% 

Stamped Location Sketch 

Entry Permit Required: Y- N X  

Monument Description: 

.;/ p/' 

I 

Lat i tude : 

Long i tude: 

L r 3 '  

I 

in 
II 
2 

S i gnature Date 

7 

. 

- 



SEWER CATALOGING' 
. , , - - 
' . '  LX f(.. , ' .  fy , 7- .- .-, - -  .... 

, . l i .  

') SEWER MANHOLE DATA SHEET CIT~ .' qAd5 

MANHOLE NUMBER: 7 
MANHOLE DESCRIPTION - TYPE: 

C -cq,,; d+",/ - P t . I C /  , 
SIZE: 2. ' . 

CONDITION: Good , ,> us< 

NORTHING HORIZONTAL DATUM 

EASING 310 D pa s/C? 

RIM ELEVATION 7Z VERTICAL DATUM / ~ 9 7 .  o d z r  

IAT. N: TYPE: .f'C F 
30 " 7 

LONG. W: 

I 

TYPE: X=L P f-- f MpE: 
KC.P 

48' " 
r-- 

J SIZE: SIZE: 
+J' '.' 

X I -/^?...-I -/2 .ZD 
INV: u--i - J 

2 23 : LOCATION: Fmnr &st-//: KQT f C d ~ & r r  8/ 

2 5 ' ~ ~ s  r 6 'dk- 7~ 

DESCRIBED BY: da-=@,A / A/ /oh ' / '  DATE RECOVERED: 8- * 9-  99 
F 





-f SEWER CATALOGING 
3 -'.F'E ,+./,h =-.,i - , /  

SEWER MANHOLE DATA SHEET t C1-T.' ?4,3 

MANHOLE NUMBER: 9 
MANHOLE DESCRIPTION - TYPE: C -<wcA-d, 4.- - " , 

SIZE: 
CONDITION: . - *-.A 

NORTHING HORIZONTAL DATUM 

EASTING ox#o YLJ -55,fP 

RIM ELEVATION /& 9 5- ~78 VERTICAL DATUM /097 84' z L 

LAT. N: NPE: 

LONG. W: 
cY 

SIZE: I /(/.>-- 
NPE: f ,  I NPE: ' P -  

', 7 8 SIZE: 30 - SIZE: 2'd 

IN": - /2' .36 c- -- 1 ? IN": -1-7 35- 

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

U--- - J 

', 

, 

. r---- 
I I NPE: 

I SIZE: 

IXY INv: 

LOCATION: f- -7% 7 % - z B ~ d 2  ~ 4 ~e/k*5- 2 3.: 
5"weq . 

I 

I 
DESCRIBED B R ~  r u ~  /7:gr-+& DA TE RECOVERED: 8- 29- 99 

/ ,/ 
I 

Consulting Engineers, 1% 

- 



SEWER CATALOGING ' 

' SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: /b  

MANHOLE DESCRIPTION - N P E :  /5%=%-dL 
SIZE: 2. . 

CONDITION: &- ~ 4 " - <  

G , 

NORTHING HORIZONTAL DATUM 

EASTING 05oo?o SAP 

RIM ELEVATION 99. ' D  VERTICAL DATUM 
/6.9 7 0'5'ZZ 

W. N: TYPE: P. f 
SIZE: --? 4 ', 

LONG. W: I 
I INV: -/3, - 7 5  

I 

i 
/ 

MPE: i 
7-- 

SIZE: 

INV: h i 
u--: 

1 MPE: 
SIZE: !--? INK 

'i< ,i 

.. .I' 

r- 
I--[ I * , C . P  C c;l " 

I SIZE: - 
I x y  MY -. /A? J .-.. 6 

LOCATION: _J/...J-& /2,'-$/..~,.,f- c -. &-- ~7 ~ - r * - d  Z i- ' 
2 2 ,  94 -5-fl .-J 

DESCRIBED BY: d m ,  DATE RECOVERED: 9- 29-79 

Consulting Engineers, \nc. 
40 E W R W U  A M  SUTE 200 RIOEND( AT MOO4 - -84.7- 1 



SEWER CA TA LOGlNG ' 

I E . , - , - ::, -=:+ 
SEWER MANHOLE DATA SHEET - c , T ' /  .q:fi ,..-,: :, 

MANHOLE NUMBER: // 

MANHOLE DESCRIPTION - TYPE: s-&-, , /' -A 

SIZE: 2 0 
CONDITION: -)--,--- . 3- sr &- 

NORTHING HORIZONTAL DATUM 

EASTlNG 0 5 0  0 90 S X  Q 

RIM ELEVATION /& ?+'.-?' VERTICAL DATUM 
/ b 9 Z O d Z Z  

LAT. N: MPE: /? /- 
SIZE 
G 

LONG. W. I 
I I INV: -"zO 

MPE: 

SIZE: 

INV: 

MPE: 

SIZE: 

INV: 

/' 

.1--ye-. mpE: QA - /+ 
I I SIZE: 

/ 

( X Y  INv: - 1/20 

& n d d  -44 &&-, z -3 : LOCATION: / - ~ z , e  

7 'dd. 64 '5-~..,% 

DESCRIBED BY: dmMd 1 r A%& DATE RECOVERED: 8- -" 7- 99 

Consulting Engineers, line 
40 E W1013U A m  200 PWOPHX AT 06004 - 60238I7MH 



SEWER CATALOGING 
VA=P,FY OES:, ? / c , / 5 ; ~ ~  PC,- c;.? ,?&,, ' SEWER MANHOLE DATA SHEET I 

MANHOLE NUMBER: /"Z 
A .  

MANHOLE DESCRIPTION - TYPE: ,-5-&- ,4dz.< ,--.-, 

SIZE: 2. S' 
s e e  c P L s  

CONDITION: u-x~C?--,---- 

NORTHING HORIZONTAL DATUM 

E4STlNG o so o 90 s x . 0  

RIM ELEVATION 1°9& VERTICAL DATUM 
/ D  97' 0 6  2 t 

7 
LAT. N: P(PE: .c;?.P 

7 SIZE: --> 4 " "7 , LONG. W: I 
I I IN": 70,s 

TYPE: i MPE: 

SIZE: SIZE: 

IN": u" IN": 

, 
\ ,/ , . 
\\ I 

./. .. 

7 

LOCATION: /- J& T-?~//I'->-~cA A -jf-- 2 3 ,' 
Z 4 ' E d  6 d 0 3 a , / f r :  

J 

A' DESCRIBED BY: &:,,,A 7- /Y-%f DATE RECOVERED: R-37-79 
/ Y 



SEWER CATALOGING 
1 v . ~ e , - P , ,  7;/p.~, i 5 / e c  re SEWER MANHOLE DATA SHEET y c c  -, 4y ~ 4 . ~ 5  

MANHOLE NUMBER: /3 

MANHOLE DESCRIPTION - N P E :  5w~ 
7 

SIZE: ' . i7 

CONDITION: / ' & - ~ ~ ~  

NORTHING HORIZONTAL DATUM 

EASTING o gda 9a .s'x'/ 

RIM ELEVATION '& " g' VERTICAL DATUM '* " ' 
7 

LIT. N: MPE: 
. 

'='-I SIZE: 7 LONG. W: I 
I INV: 

-/D. 6 a 
I 

TYPE: i 

SIZE: 7-- 

X INV: 
\L--- 

NPE: 

SIZE: 

INV: 

.1' 
'. re-' ? 

M ~ E :  l d r  
I 1 SIZE: 

7 

X Y  INv: -,A 

LOCATION: /.I- A PC>//> w 4 d- 2 3  .. 
2 3  y~-f 4~ ' -7&  

DESCRIBED BY: -,A A /,--+ DATE RECOVERED: 8 8- 7 - 79 

I 
/ 



SEWER CATALOGING 

( ,;. .-: . :::i SEWER MANHOLE DATA SHEET 
.>.:,,LC 

MANHOLE NUMBER: 14 
MANHOLE DESCRIPTION - lYPE: S Kf . 

SIZE: . 
CONDITION: l o k c  d ,CALI 4 

NORTHING HORIZONTAL DATUM 

EASTING oso o 90 =kP 

RIM ELEVATION /' 9x 8 ' VERTICAL DATUM /d97 " 

LAT. N: TYPE: 

LONG. W. SIZE: I 
I I INV: 

NPE: 

SIZE: 

I W .  

W E :  

SIZE: 

INV: 

I 
I I "PE: 
I I SIZE: 

( X Y  IN": 

I LOCATION: ~ ~ F Z . & ~ + Y + , - L +  -A- 2 3  

6 '  H 2 3  -~~ 
I 

DESCRIBED BY: DATE RECOVERED: 8 - f - 99 



SEWER CATALOGING ' 

' SEWER MANHOLE DATA SHEET 

MANHOLE NUMBER: /-f 

MANHOLE DESCRIPTION - TYPE: 5 F f '  

SIZE: ' " 
CONDITION: ~~ , ,& ,,LA 

NORTHING HORIZONTAL DATUM 

EASTING asoo9o sRP 

RIM ELEVATION / 493dg  VERnCAL DATUM '* OdZ 

IAT. N: MPE: 

LONG. W: SIZE: I 
I 1 INV: 

n p ~ :  P,c. 6 i / 
I/ 

SIZE: +?R 
I c-: INW i u--- 

MPE: 

SIZE: 

INV: 

I 
.w MPE R . f , f  

1 I SIZE: +/ 

- - - - - 
- . 

LOCATION: /- fl&d%-LLd A A - Z  2s: 
/ d  '2. -34  An 

. ,M- 



SEWER CATALOGING' 
I 

SEWER MANHOLE DATA SHEET 
/d MANHOLE NUMBER: 

MANHOLE DESCRIPTION - V P E :  5-76/& /'~%'/f' 

SIZE: 
CONDITION: 69""'. /fi Q'= 

NORTHING HORIZONTAL DATUM 

EASTING 

RIM ELEVATION VERTICAL DATUM 

TYPE: ? 
LAT. N: 

LONG. W: 

I I INV: -'Po' 

MPE: 
/: 
i r-- 

SIZE: 
X 

I 

INV: I 
\ u--- 
\ >., 

./ 

I NPE:  ? I I SIZE: . ? IXY Iw: -""a 

NPE: 

SIZE: 

INV: 

7-/, ' I 
LOCAT/(lN: F-.? . . - 7 J ,  , 7 d - ~ , s - z c /  f 

A& '",&~y-- . , $,B3!&J-  

... 
DATE RECOVERED: 8- 31-9 9 

/ 





C.2 - RESULTS OF SURVEY 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 
BETHANY HOME OUTFALL 

CHANNEL PHASE I I 
RESULTS OF SURVEY 



-~ 

HOME ROAD _ _ _ - - - -  - - _ _ _ - - -  iwO1ll. ..I,. 1I' YbLn m. 
, r*n. i  n,ra'mP- - - - ~ , n h ' l . -  m...-..- 

,RAN0 CAW6 s r ~ . C  vtm.l * b o a  Trm. 
,wm.r m.3. m.. - m a n ? *  * 

Y 

" w m  1- _ -. - - - -. - - - 
mmti  - - -  W 

I- 
&!J 
!Y 
X 
@ 

c3 
k 5 * 

E 
- % 

- 
f 

LEGEND 

CUUL RIGHT OF WAY --*--.--- 

SUBOIVISIW rWO LOT LINES - - - - 
SECTICU LINES - .  - 
OUIWTER SECTION L I E S  

E*SEl€NT LINES --- 
PK -PARKER KAnW NAIL 

AERIN PANEL 

ELEVAilON REFWENCE MARKS 
mEi &L E L C V A T l W  ARE WED W WE NATIOWV C E ~ I I C  

YERTlCY O A N Y  W $029. mvEnnW F l C m  CS 
W.C-"-0- I s 9  TO N.l.Y.0. 1910 WE N(Rm M I C U  
YERTIW O A W  DF 19M -+  1.9-8 

1.0. NULlsER ELEVATION I F T I  DESCRIPTlON/IOCATION 

ERN 1 1062.116 3. BRASS CAP LOCATED 
O( THE 5. END ON M E  
E. SIDE GIMD RIAL FIlR 
M E  99M AM. BRIDGE 
OVER THE GRANO CANAL. 
S T W E 0  '%NO 1062.19' 

I NOTES 

roo 0 100 200 
H C-1 - 

SCALE: I"= 1 0 0  FEET 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

BETHANY HOME OUTFAU 
CHANNEL PHASE II 

RESULTS OF S U M  
F.C.D. CONTWCT NO. 96-48 



ME t/4 Section I6 - T 2  PI - R I E .  

CUlbl RIGHT OF YAY --------- 
SUBDIVISION WD L M  LIES - - - - 
SECTIaY LINES - .  - 
OUAQTER SECTION LINfS 

EAKLENT LINES --- 
PK - PAQKUI KAYLW NAIL 0 

AERIAL P A W S  

ELRIATION F(EFERENCE MARKS 
ME: N L  E L E V A T I W  UIE BASED DI UTlaUL GEmETlC 

YLRTICU D A N "  F ,019. WWERIW FACTOR OF 
N.C.Y.D. 1929 TO H.A.Y.D. ,988 mE NORTH *UERIVUI 
YLRTICV LAM P 1088 - +  1.9018 

1.0. WIBER ELEVATION IFTI OESCRlPTIONADCATlW 

- D. ". *-I* -I- I" *I. I- * d - -,+,* - - nl- I. - I- I. -8- ."I". -*- I" 
-1.110 I"-I-lliMI(.-.niD41-.. I-. ..iOl,,Yil. 
-L*P%,m<-.. 1- -80 --ma-,,<% *--- * "" - -7. s-,m .7- ".m w,..., -. 
a Orslml X n r u n  .I- - W8.S n 0 41.- -8-, -,, - 
-.--.I*#.. /-t * ./- .. -,L lrr,UIln 
---I- m-/-I"-<._ /"m.mI,-r - m .",. .,a -,, 

B E W A Y  HOME ROAD 

- - -  - - - 
#<AN0 C A N A L  U m h 4 -  

, w z r " . D ' ~ ' T ~ , M a  - - - f w(.ll,m, .m.n m , c s  m. - - - - INDEX MAP - - -  

loo 200 
C_( 

SCALE: 1 "= 100 FEET 

B€lHANY HOME OUTFALL 
CHANNEL PHASE II 

RESULTS OF SURVEY 

i 
I 
I 



ELEVATION REFERENCE IU1AW(S 

S,E t/4 Sec80n 1Q - T 2 N - R 1 E lam ALL E L L Y I T I W  I R E  B A a D  OW T k  NATIONAL VEmETlC 
YERTICAL O I i l l Y  W 1529. CDNYERSIM FACT= Cf 
N.6-V.0. 1929 TO N.A.Y.0. 1980 THE NlRTH -IW 
MDTlCIL  DAIIIY W ,988 = *  3.9-1 

1.D. NULBER ELEVATION l F T l  DESCRIPTIONILOCATION 

Cavalier Orwe Cardler Drwe - - 
I - -  - . f - . . - .  ~ 

Y .. 3.. /-cm -I#- I" XI,. IN,- * - - % -/,/. - * -8- I* - I_. I. -I- -8." -I, (1- ," 
-m.rm T" - w-A,r->m -turn -8-. r-. dcd, ,w,m 
-1.1 m/- b -l/-~lllll,l,n ..---, "*- --a. i-o.3, -I, n,, -. - eI0I-I 1- .I_ ." * Id  I. -1.- -ImI _,, - 
L-qGq2:'-w=F--;%227:--mx-- .L IDII..IPV.." -,. * 

C t a D  IUIYF~ S E R T I F I U ~ ~ I ~  

BETHAW HOME ".I-# ",t. .,.,a -" 8, rn - .,-,,- -,-, 
-1 --. *..11111,., 1 " - - s > - # ~ , .  
-11. r!.t.-lle.+>_*___n.-- _ -. -II.-.4-I_*-I--/-DI./*, -/t/m,m 
U_ 1-1 w-1-1 -I-- 1/.- /. - - - - - - # * - ~ - ~ - - , - L ~ , , . , . - , ~ , m ~ ~ , A , - ~  - - - -111.1- l-lOIW.l. 
- m - / - - O I  I_ .-sl--o/m.,I- *,--., - " - 1 1 1  1.0 11- - * .-/- 

M m . I I I * U L  

- - - - - -  INDEX MAP 

I 

I i 
100 200 

I 
I I I 

I I 
i 

I ! ! 
I i 

I 

C.D. CONIRACT No. 98-48 i 

I 
I 

i 
I 

i 
I 
j 
i 

CANAL RIGHT OF WAY --------- 
SUBDIVISION iWO LOT LINES - - - - 
SECTION L I N U  

QUARTER SECTION LINES 

EASEKNT LINES --- 
PX - PIRKER KAnON NAIL O 

PERIeL PANEL 



S.M v4 Section 10- T 2 N  - f f  1 E  

II.ll. RX -_- BETHANY HOME WOAD 

C N U  RIGHT OF WAY --------- 
SUBOIVISION AND LOT LIMES - - - - 
SECTIM LIMES -. . - 
W l E R  SECTIM LINES 
EASEKNT LINES --- 
PK - PbRKER KAYLON NAIL 

AERIAL PANEL 

ELEVATION REFERENCE MARKS 
m . ~ i  YO~IICU UL w c v ~ l t r n  D A ~ Y  UIE 1929. B~SED LONERSIC* a %E ~ r a m r  FACTOR c c m r ~ ~ c  w 

L.C.V.O. (TI11IW D A W  1919 m D M . A . V . O .  ,988 - *  1 9 ~  1.9018 m< hORW r ~ ~ l e l h  

1.0. NUMBER ELEVATION [ F T l  OESCRIPT1ON/LC€ATlM 

ERM 2 1069.053 3" BRASS CAP LOCATE0 
ON THE THE RADIAL SY CMIMR GATE ?A-22 OF 

FOR THE GRAND CANAL 
SITUATED €AST OF 91ST 
AM. ENGINEERING S T A M D  OEPI. .SRVWA 

BUICHIURK" 

NOTES 

INDEX MAP 

100 0 1 0 0  2 0 0  
C l -  ti 

SCALE: 1 "= 1 0 0  FEET 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

BETHANY HOME OUTFAU 
CHANNEL PHASE It 

RESULTS OF SURVN 
F.C.D. CONTRACT No. S3-46 



BETHAW HOME ROAD I m.n**xieee - - 
u m . h . 9 . -  !s 

, -*i. rlou,d ,ma arm **. - - -  - - -  1 ~- - .  

7 
1 .I? 

+ 
I 

> -. : 
! 2 

CANU RIGHT ff WAY - - - - - - - - - 
SUSDIVISION UKI LOT LINES - - - - 
SECTION LINES - - 
WIWTER SECTIM LINES 
W E K N T  LINES --- 
PU - PIWKER KAnON NAIL 
AERIAL PANEL 

ELNATWN REFERENCE MARKS 
mm: i ~ .  E~LIITL~~O UIE B I I ~  a nn u r m L  srmriic 

mIICV DATUM OT 1020. CDI-LC* OT 
N.C.V.O. ,929 ro * . r . r . ~  ,988 OF m n  U L I ~ F U  
IWIICLI  DAILY OT 1988 .r 1.9098 

1.0. NUMBER 

ERM 3 

ELEVATION l F T l  O E S C R I P ~ I O ~ ~ L O C A T I ~  

1088.75 3. ON ALUMINUM THE $ 1  CORNER CAP LOCATE ON TH 

RADIAL GATE itZ-21 FOR 
THE GRAND ,$ANAL 
SITUATE0 SIDE OF 83RD ON THE AVE. EAST 

S T m O  .SALT RIVER 
PROJECT BM 93. M 
*4.m IO.ON". 

NOTES 

N .  M Section 14- P 2 N  - R  l E  



l\I.M V: Section 14- T 2 N  - R  l E  



CANAL RIGHT DF WAY --------- 
UIBOlVlSION UO LOT LINES - - - - 
SECTION WARTER LINES SECTION LINES 

--- 
PK - PARKER KAYLDN NAIL 

AERIAL PANEL 

EL€vATlON REFEENa MARKS 
WE3 &L E L N A I I W S  UIE BASE3 rm TWE HITlmUL CSOETIC 

VERTICU DATUM DF ,929. aYERSIOII IACTCR PF 
N.O.Y.D. ,929 m H.A.V.O. $988 WE m m  ~ u a x w  
M172CIL O I W  OC 1411 -+  ?.Pa38 

1.0. NULBER ELEVATION l F T l  OESCRIPTI@N/LDCI\TION 

1090.89 3. ALUMIMJY C@ 
LOCATED CDRNER OC ON THE THE E L L  S.E. 

P M  SINATE0 ON THE 

Sec t ion14-T2M-R l E  S. oc CANN SIDE 7 9 ~ ~  AND ON AM;. THE ME E. GRAND SIDE 

S T W E D  "045095' 

E 601.929.650 

F I W  S W I 1  LERTlllCITla 
".%-In3..I.I.- I.*Il-(*-U-,_w-/̂ II 

zA.e--%-?:;'%L"'D""2Awm"'= 
w -. -II.m-Im.1-1-~nl~ me,_, -I+ Cm,,.. 
I_ IAI --/-I -I..-- nl. _ ,. _ 

N 89.27'51' E 2204.35' Mc. /F Trw. .  t o  East ' r 4 0 m  O f  Seot i rn  1 1 - M E  
,----a -,- L- 18.8. -#exrn - w 
-lll.l" 1-8- -".,. m --aim-,.s -. --.. 
1- -**-I--* I_ 1_. 11- -Pm" _,.. - D -18- 4 - 1 1 -  _n_ M r,-*/- 

INDM MAP 

I 
I 

I BETHANY HOME OUTFAU 
I CHANNEL PHASE II 

RESULTS OF SURVEY 

I 
I 



S.E t/$ Section 14 - T 2  N - W 1 E  



WEND 
ClWlL RIGHT OF WAY --------- 
SUBOIVISIDN rWO LOT LINES - - - - 
SECTIDH LINES - .  - 
UJARTER SECTID4 LINES 

WSEKNT LINES --- 
PK - P M E R  K A X W  NAIL 

AERIAL PANELS i 
ELNATION REFERENCE MARKS 
mm: ~IL Y L R I L ~  ~ E I L I ~ W  DLW rr m ,929. 86- mrwaslo* C* nr u n m r  rrcrm ormtrlc rr 

*.c.v.D. 1920 m *.r.v.o. wsa wr umn u r ~ l c u  
W T L C Y  D I N "  W 19- = - 1.9091 

1.0. NUUIER ELEVATIW 1FTl DESCRIPTlUN/LC€ATIffl 

1096.36 3' ALUMINUM CAP 
LDCArn AT ME N. 
SIDE (JF THE GRAND 
CANAL OF 75M AM AVE. THE I. SIDE 

STUPED DARIZMA, 
D.0.T. WY. OLV. AND 
'1986 GEODETIC WRYEY' 
i~ .BACK'. 

NOES 

I INDEX MAP 

0 100  200  - - 
SCALE: I"=  100 

BETHANY HOME OUTFAU 
CHANNEL PHASE I1 

RESULTS OF SURVEY 
F.C.D. CONFRACT No. 98-48. 





LMEND 

CANAL RIGHT OF WAY -------.- 
SUBOlVlSlON AND LOT LINES - - - , 
SECTION LINES 
OUUITER I C T I M  L I E S  
E A S E K M  LINES --- 
PX - PARKER KAYLOI NAIL 

P I  - PAFXER KAnON NAIL 

ELEVATION REFERENCE MARKS 
#DIE2  *LL K R T I C U  LLLYLllOYI D L N I  OI LW 1929- -0 OI T*E W I I I W  F E I D R  O ( a K T I C  LT 

W.G.Y.O. 992'1 m N.A.V.O. ,988 nc aan ~ m s u u  
V L I I I I C L  D A l U  CT ,9118 = r ? . 9 ~ 3 8  

OESCRIPTIRIAOCATION 

3' LOCATED ALUMINUM M CbP M E  N.E. 
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