' FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

GILA BEND AREA DRAINAGE MASTER PLAN
Floodplain Delineation Study

August, 2003

Appendix A-D

Book 2 of 3

aaC

Engineering and Environmental Consultants, Inc.




FL.OOD CONTROL DISTRICT OF MARICOPA COUNTY
PHOENIX, ARIZONA
Property of
Flood Control District of MC lerary
Please Return to
2801 W. Durango &
Phoenix, AZ 85009 -

GILA BEND AREA DRAINAGE MASTER PLAN
FLOODPLAIN DELINEATION STUDY
FCD 99-18

TECHNICAL DATA NOTEBOOK
Appendices A-D

Book 2 of 3

Prepared by:

Engineering and Environmental Consultants, Inc.
3003 North Central, Suite 600
Phoenix, Arizona 85012-2905
Phone: (602) 248-7702
FAX: (602) 248-7851

August 2003




TECHNICAL DATA NOTEBOOK
HYDRAULICS
TABLE OF CONTENTS (Continued)

LIST OF APPENDICIES
BOOK 2 OF3
A References
A.1  Data Collection Summary
A.2  Referenced Documents
B  General Documentation & Correspondence
B.1  Special Problem Reports
B.2  Contact Reports
B.3 Meeting Minutes or Reports
B.4 General Correspondence
B.5 Contract Documents
C  Survey Field Notes
C.1  Survey Field Notes for Aerial Mapping Control
C.2 Survey Field Notes for Hydrologic Modeling
C.3  Survey Field Notes for Hydraulic Modeling
D  Hydrologic Analysis Supporting Documentation
D.1  Precipitation Data
D.2  Physical Parameter Calculations
D.3  Hydrograph routing Data
D.4 Reservoir Routing Data
D.5 Flow Splits and Diversion Data
D.6 Hydrologic Calculations

BOOK 3 OF 3
E  Hydraulic Analysis Supporting Documentation
E.1 Roughness Coefficient Estimation
E.2 Cross Section Plots
E.3 Expansion and Contraction Coefficients
E.4  Analysis of Structures
E.5 Hydraulic Calculations
E.6  Approximate Delineations Calculations
F  Erosion/Sediment Transport Analysis Supporting Documentation

LIST OF EXHIBITS
Floodplain Delineation Maps, Cover and Sheets 1-9.......... Map Pockets in Book 3
Photo Control POINES ...cieiceeiiciionseniissnimmsiisisiase Map Pockets in Book 2
Elevation Reference Marks covecceseiinieeisnsisnssnesscssssssssses Map Pockets in Book 2
Map of Aerial Limits....eeivernissssssnrnessssssisssrsssssismnscesssissss Map Pockets in Book 2
Approximate Delineation Maps, 2 Sheets ..uuvurererersanncssvossens Map Pockets in Book 2

HEC-I Schematic, 2 SheetS .. uiinniiresssnsisssssnsssnsssssssssanss Map Pockets in Book 2




Appendix A

REFERENCES




Appendix A.1

" DATA COLLECTION SUMMARY




Al

APPENDIX A - REFERENCES
Data Collection Summary

Burgess & Niple, In¢., March 1992. Gila Bend Area Floodplain Delineation
Study, Book 1 of 1 Hydrology.
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| ~ Appendix A.2
REFERENCED DOCUMENTS




A.2,

APPENDIX A - REFERENCES

Referenced Documents

Flood Control District of Maricopa County, January 1995. Drainage Design
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Federal Emergency Management Agency, 1990. F.LA. Document 12 — Appeals,
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U.S. Geological Survey, Water Resources Division, April 1991. Manning’s
Roughness Coefficients for Streams, Channels and Floodplains in Maricopa
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October 1, 2001

. To:  Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Attention: Tim Murphy, FCODMC

From: Lloyd Vick, EEC
Subject: Response to TDN review comments for Gila Bend ADMP (99-18)
Response to Draft Review Comments made by Chris Perry

This memo contains our response to the review comments made by the district reviewer (Chris
Perry) as well as additional comments made by Tim Murphy. All of the comments are included
for reference.

1. The following is offered in response to the comments regarding the CD to be delivered with
the TDN. All digital files necessary to meet the requirements for submittal with the TDN
have been collected. The CD will be “burnt” when the floodplain drawings are acceptable
for submittal to FEMA. We will include all information on the CD and on the CD label as
indicated in the review comment.

. 2. The following is offered in response to the comments regarding the Plan Set.

Cover Sheet
A cover sheet has been included with all of the information requested in the review comments.

Approximate Delineation of Citrus Valley, Sauceda, Quilotosa and Hacker Washes

These 2 sheets have been amended to include additional reference material (Road Names) and
will be plotted in black and white with topographic background instead of Aerial photo
background as per the review comments

HEC-1 Schematic Sheets
Have removed Burgess & Niple block and replaced with a note of reference, and edited as per

review comments.

Floodplain Delineation Sheets (typical)

All sheets now include existing floodplain designation where applicable
» The vegetation layer has been turned off on all sheets
To make it easier to read the maps the area around Hacker Wash at I-10 has been increased
in scale to 17=200’. Additionally callouts have been moved to improve readability.
e To make it easier to read the maps the area around Hacker Wash at 1-10 has been increased
in scale from 17°=400 to 17=200".
. o All ERMs located on the drawings have descriptions located in the legend.




o - All major roadways have been identified and labeled
e The size of the elevation text has been increased on index contours
e The line weights have been edited so that the legend matches lines in the drawing

Floodplain Delineation Sheets (individual

Sheet 1
No additional review comments

Sheet 2
The floodways were adjusted as indicated in the review comments

Sheet 3
Edited per review comments, adjusted floodways, and removed a Zone A between Quilotosa

and West Quilotosa Washes

Sheet 4
Edited Matchline text per review comments and adjusted floodways.

Sheet 5
Edited typo in FP elevation on Evans Wash and reorganized text.

Sheet 6
. Changed the Scale from 400 to 200 to improve readability. Revised BFEs along Evans Wash.

*note due to the rescaling of sheet 6, we have added a new sheet 7 to cover the area, therefore
former sheets 7 and 8 are now sheets 8 and 9.

Sheet 7
New sheet, formerly part of sheet 6

Sheet 8
Revised river miles and cross section stations. Included a new floodway between Bender and

Sand Tank washes, realigned floodplain and floodway for Sand Tank Wash, edited linetype
between Sand Tank from FP to FW.,

Sheet 9

Revised river miles and cross section stations. Edited the floodway at former cross section #
3.341 (now 3.409) by adjusting the ineffective flow area so that it does not lic within the
floodway. BEE alignment adjusted at RM 0.416. Extended cross section at former section #
2.879 (now 2.924) so that it spans the entire floodplain.

Response to Review Comments made by Tim Murphy

1. per comment #1, the report will be sealed and signed after approval by FCDMC, prior to
. submittal to FEMA




© 2. Aninside plastic cover is now provided to keep cover page from sticking to binder
. 3. The report page numbers match the table of contents
4. Edited the title for section 4.1.5 in the TOC to match the report
5. An exhibit is included which clearly defines which wash names are existing and wh1ch are
proposed.
Edited text to “downstream watercourse”.
Included figures 1-1 and 1-2 in the report.
Revised all FEMA forms for FCDMC to sign instead of Gila Bend.
The text “figure X” in 1 paragraph of section 4.1 was replaced with “on the two exhibits
titted “HEC-1 Schematic” and can be found in the map pockets of Book 3.”
10. The entire table 4.5.1 is shown.
11. Full printouts of the HEC-RAS models are provided in Appendix E.5, in Book 3.

0 0 N o




Lloyd Vick

“rom: _ Chris Perry - FCDX [cap@mail.maricopa.gov]
.t: Thursday, May 17, 2001 10:03 AM
4 Lloyd Vick (E-mail)
Subject: Additional comments on TDN
Lloyd,

| am forwarding additional comments on the TDN from Tim Murphy. Concerning
sections 2.1.3, 2.1.4, and 2.1.5, you can leave the reviewer information
blank. FYI, FEMA reviewer is Michael Baker, but it doesn't need to be

filled in.

1. Repart needs to be sealed and sighed.
2. Provide an inside cover with blank plastic cover sheet to keep page from
sticking.
3. Number the pages in the report to match the TOC.
4. Correct the title for section 4.1.5 in the TOC. "Canal" is left out,
5. Since "Cemetery Wash" already exists in Maricopa County, this name may
not be accepted. Be sure that proposed wash names are clearly shown as
proposed.
6. Section 1.3, 2nd paragraph, 1st sentence: change "down* to "downstream”,
change "wash" to "watercourse".
7. Figures 1-1 and 1-2 are blank.
8. Since all floodplains are in Maricopa County, set up forms for Maricopa
to sign, not Gila Bend.
9. Section 4.1, tst paragraph, last sentence: What is figure X?
© 10. Table 4.5.1 - some of the table is cut off.
QW&S a full printout of the HEC-RAS models provided?
t

is Perry, P.E.
Flood Control District of Maricopa County
602-506-4001 Phone
602-506-4601 Fax
http://www.fed.maricopa.gov/




DRAFT comments on Gila Bend ADMP - 4/01 Floodplain / TDN submittal

TDN

1.

3.
4.
5

The CD enclosed with the TDN should be labeled with the following information:

a. Full study name and contract number

b. Consultant name

¢. Date

d. General descriptions of contents

The CD should include the following files:

a. README text file (ASCII) with all applicable information specified in Chapter 11 of FEMA 37
b. Scanned images of sealed drawings

¢. Scanned images or digital copies of all final drawings, exhibits, etc.

d. TDN in electronic format

The TDN should contain a printed copy of the README file adjacent to the CD.

Change filenames of Unnamed Wash RAS files to match the given wash names on delineation sheets.

Plan Set
Cover Sheet

1.

Provide a cover sheet with the following information:

Study Name and Contract Number

Prime consultant’s name, address, and telephone number
Vicinity map with city limits, roads, and watercourses
Identification of data sources

General notes as necessary

Events being modeled (100 yr, 24 hr)

Delineation of existing floodplains

Dates and sources of mapping flights and field surveys

S e an o

Photo Control Points

No comment

Map of Aerial Mapping Limits

No comment

Approximate Delineations of Citrus Vailey, Sauceda, Quilotosa, and Hacker Washes

1.
2.
3.

Remove photo background and provide topographic background.
Provide road names and identifiable reference points.
Plot in black and white only.

HEC-1 Schematic Sheets

1.
2.
3.

Remove Burgess and Niple title block and instead provide reference to previous study.
Fix typo on West Quilotosa Wash.
Color plot is OK, but align all text so information is still conveyed on black and white copies.

Delineation Sheets

All Sheets - typical

1.
2.
3.

4.

Show existing designated floodplains.

Remove vegetation from background.

I'P/FW callouts on several washes (e.g. Bender Wash North Tributary) are hard to read. Further screen
background or move the catlouts to make it easier to read the text.

In several locations, it is difficult to tell which callout belongs to a section line. Provide leader lines or
some other clear indication to indentify the appropriate callout for each section line.

Provide descriptions for all ERMs identified on drawing, or remove ERMs for which there is no
description available.

Identify roadways.




7. Increase size of elevation text on index contours.
8. Line weight of Hydraulic Base Line on drawings does not match legend.

Sheet 1
No additional comments.

-Sheet 2

1. Adjust floodways as marked.

Sheet 3

1. Change matchline text at Quilotosa Wash to "See Sheet 4",

2. Adjust floodways as marked.

3. Remove Zone A between Quilotosa Wash and West Quilotosa Wagh.

Sheet 4

I.  Change matchline text at east end of Gila Bend Canal Wash to "See Sheet 5", and provide reference
sheet number for matchline at west end.

2. Move west matchline approximately 800’ east.

3. Adjust floodways as marked.

Sheet 5
1. Correct typo in FP elevation at RM 0.508 (Evans Wash).
2. Remove 13 "orphan” callouts along right side of sheet (RM 1.829 {0 RM 1.210).

Sheet 6
1. BFE at confluence of Evans, Cemetary, and I-8 East shown as 757", Change to correct elevation
(754°7).

2.  Asshown, BFE fluctuates from 756’ to 754" to 755’ between sections RM 0.695 and RM 0.198.

Sheet 7

1. Incorporate floodway district between Bender Wash and Sand Tank Wash at I-8. Will encroachment
to floodway limit contain previously calculated weir flow from Bender to Sand Tank across Zone A?
Encroachment will also increase depth at I-8 culverts, increasing diversion along I-8.

2. Remove north Zone A between Sand Tank Wash and Bender Wash from cross-section RM 6.505 to
RM 5.625 (Sand Tank Wash).

3. Change linetype of south Zone A between Sand Tank Wash and Bender Wash to floodway.

Sheet 8

1. Change matchline sheet number (8) on Bender Wash to 7.

2. Atcross-section RM 3.341 (Bender), the floodway is located in the ineffective flow area. Can the
floodway be moved in further, or should the ineffective flow area boundary be moved out to match the
floodway?

3.  Atcross-section RM 0.416 (Bender North), BFE 792 line intersects with cross-section line with WSEL
792.77. Adjust BFE alignment.

4. At cross-section RM 2.879 (Bender), extend cross-section to span entire floodplain width,




: Gila Bend ADMP
. FCDMC No. 99-18
EEC No. 99541
Public Meeting at Town of Gila Bend
June 12, 2001

Public Meeting to present Floodplain Delineations and Area Drainage Master Plan

Meeting Minutes
By Lloyd Vick

The Town Manager Shane Dille introduced the team to the Town Council.

We were the first item on the agenda for the public hearing. See the Public Meeting
Agenda (Attached) for further information.

Geza Kmetty, from FCDMC, introduced the team and the project to the public and the
Town Council.

Mark Gavan, from EEC,

1. presented the floodplain delineations using an exhibit that separated the new
approximate and detailed floodplain delineations from the floodplain delineations
done in a previous study.

. 2. Presented the Area drainage Master Plan by
e Describing the existing drainage problems
e Describing how the ADMP can be used as a floodplain management tool for
future development
e Describing how the preservation of existing natural washes would benefit the
community
¢ Discouraging development in high hazard areas such as the Gila River (high
water elevation of 670, determined as the spillway elevation plus 9 feet)
Describing developer built drainage elements for future conditions
Described what publicly funded elements were in the ADMP
and, described the Town Core drainage problems and solutions
Described possible ways the Town could cost share with the FCD including:
Granting R-O-W, Landscaping, funding between 30 and 50 percent of the
project,

Several questions were asked by the Town Council including,

1. Vice Mayor Fred Hull asked what the cost of the Phase 2 project, that would remove
south Gila Bend from the Floodplain, would be?

Mark Gavan replied 15-20 Million Dollars




2. Vice Mayor Fred Hull asked what the cost of the local flooding project, in the South
. Gila Bend area, would be?

Mark Gavan replied approximately 340 thousand dollars for the drainage
improvements.

At this point the team adjourned to the museum with any interested public citizens to
answer one-on-one questions about locations of various properties in relation to the

floodplains.




NOTICE OF A PUBLIC MEETING

1.

VI.

VII.

V.

GILA BEND TOWN COUNCIL
June 12, 2001; 6:00 p.m.
Council Chambers, 644 West Pima Street

AGENDA
CALL TO ORDER
A. Call to order
B. Pledge of Allegiance
C. Invocation
ROLL CALL
A. "Mayor Chuck Turner E. Council Member Christopher Riggs
B. Vice-Mayor Fred Hull E. Council Member Richard Stuart
C. Council Member Bill Henry G. Council Member James “Bud” Turner
L. Council Member Steve Holt

PUBLIC HEARING - regarding the Floodplain and Floodway Delineation and the
Town Master Drainage Study (BLUE)

CONSENT AGENDA {all items subject to approval by a single motion; any Council

member may require any of these items to be voted on separately)

Approval of the May 23, 2000, meeting minutes

Approval of Employee Vision Service Plan for Fiscal Year 2001/2002 (PINK)

Award bid for Asphalt Preservation Seal on Town Streets (GREEN)

Approve purchase of 15 passenger van (YELLOW)

Approval to call for Request for Qualifications for Inspection Services for

DGO007 Main & Martin Sireet Improvements (LAVENDER)

Approval of Intergovernmental Agreement with Maricopa County for

Municipal Court Services (SALMON)

G.  Approval of Intergovernmental Agreement with Maricopa County for
Janitorial services for the Gila Bend Justice Court (BLUE)

mogoO®>

m

BUSINESS - Consideration and possible action on the following items:

A. ORDINANCE 01-03, regarding an amendment to the Town Code relating
to the Uniform Building Code, and declaring an emergency (Backup will be
distributed prior to the meeting)

PRESENTATION: Ajo Aquatics Center/Pima County will present ideas on aquatics
program partnerships (PINK)

ACCOUNTS PAYABLE {Discussion only)

CALL TO THE PUBLIC (At this point any citizen may speak obout any subject not
listed on the agenda when recognized and subject fo reasonable time, space and
manner restrictions; Council members, however, may not discuss these subjects
because they are not specifically listed on the agenda).

3/9/98-4:28 PM




X.  SUMMARY OF CURRENT EVENTS

. A. Mayor
B. Town Manager -
1. Funds for Swimming Pool repair (YELLOW)

X WORK SESSION (the Council cannot take action on.any of these subjects because
they are on the agenda for discussion only) (the Council cannot take action on this
item because it is on the agenda for discussion only)

A. Water Raie Study and Water Analysis Report (Southwest Civic Professionals)
(GREEN)

Xl.  EXECUTIVE SESSION: Consideration and possible action to enter into an executive
session pursuant to A.R.S. 38-431.03(A)(3) legal advice regarding the Power
Partners Siting Agreement

X1l ADJOURNMENT

E)QJ\JLMJ«P lq AN SN ) 6/8/2001
Beverly Turr@r,)Town Clerk Date posted

ACCESSIBILITY FOR ALL PERSONS WITH DISABILITIES WILL BE PROVIDED UPON REQUEST. PLEASE
TELEPHONE YOUR ACCOMMODATION REQUEST (6832255 OR 1-800-367-8939 ADD ARIZONA
RELAY SERVICE) 72 HOURS IN ADVANCE IF YOU NEED A SIGN LANGUAGE INTERPRETER OR

. ALTERNATE MATERIALS FOR A VISUAL OR HEARING IMPAIRMENT.

3/9/98-4:28 PM
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PUBLIC NOTICE

Council of the Town of Gila Bend will
d-a public hearing on June 12, 2001,
arding the Floodplain and Floodway.

R

N REQUEST (68322
- 8939 "TDD AR

iber of ;publications:’ 2. Datés of

7. Notice is hereby given the Town |

ster..
ated .

MENT. - |

lication: May 31 & June 7, 2001.

AFFIDAVIT OF PUBLICATION

State of Arizona +
s . . *gLE COPY
County of Maricopa Lo

1, Glen Birchfield, editor of
The Gila Bend Sun,

anewspaper in general circulation, printed and published in
the Town of Gila Bend, County of Maricopa, State of
Arizona, do solemnly swear that a copy of the above notice
is the matter of

Public Notice
for

Town of Gila Bend
as per clipping attached,, was published weekly in the
regular and entire edition of the said newspaper, and not in

any supplement hereof, for a period of twice consecutive
week(s) as follows, to-wit

May 31 & June 7, 2001 ‘

/4

Glen Birchfeld

-

Subscribed and sworn to before nye,

this 7 day of { |51 1 SO— 2001

Notary Public

My Commission expiressis DARAH B. MANN
May 29, 2005 fiteemmid) Notary Public - Arizona

(@@ £} MARIGOPA COUNTY
A 75 My Commission Expires
) B MAY 29, 2005

‘-.'
v

P e g o on- s st sl

cc: Beverly Turner




Gila Bend ADMS/ADMP
FCDMC No. 99-18
EEC No. 99541

To:  Geza Kmetty
From: Mark Gavan
Date; 12/14/2000

Subject: Response to review comments (dated 11/9/00}) to the Draft Floodplain
Delineation (Report date 9/27/00) for Gila Bend Area Drainage Master
Plan.

This memo address the review comments made by Chris Perry on November 9, 2000
regarding the Draft Floodplain Delineation and accompanying report. The following
review comments are followed by EEC and Premier’s responses. All items that require
attention will be reevaluated and included in the Technical Data Notebook. In some
instances a response may only require a verbal description which will be documented
herein.

Bender Wash Main

1) Re check bank stations to ensure they represent actual conditions. Current
locations appear too low in the cross sections along this and other reaches.

Response: This item was resolved in the November 2" meeting.

2) At cross sections RS 3.216, 2.833, large percentage of LOB is marked as
ineffective, but is not carried through ro RS 2.720, why?

Response: This item was resolved in the November 2™ meeting.

3) There is no separate RAS model for “west” tributary, labeled 0.046 through
0.911. Pleas submit or explain the omission.

Response: The west tributary actually is not a tributary, but a short offshoot of the main
channel that splits out upstream of the study area. Therefore the full flow was
modeled in the main wash at the upstream-most cross section, and allowed to
slowly expand into the “west tributary” using ineffective flow encroachments as
the flow continues downstream.

4) For cross-section RS 3.661 through RS 2.533, the n-values are inconsistent with
those determined in the n-value report update (May 5, 2000). For instance, the Bender
Wash upstream reaches match the n-values of Reach D in the n-value report, which is
actually the North Tributary of the current submittal.




Response: Reach D in the n-value report actually does correspond to the Bender Wash
Main Branch. Bender Wash North Tributary was added to the study after the n-
value report submittal, so there has been no n value determined for that specific
reach. As a temporary solution for the draft floodplain submittal, the same n
values were used for the North Tributary reach as for the Main Branch, with the
intent of verifying that assumption and possibly revising the North Tributary
model.

5) At RS 3.577 through 3.398, what is the need for the ROB ineffective areas?

Response: Ineffective flow encroachments were used at these cross sections as a
substitute for clipping the cross section off at the top of the right-most ridge line.
I like to use this method during preliminary modeling just in case I want to use the
blocked-out ground data again. Once the floodplain/floodway delineation is
finalized, I will remove those ineffective flow encroachments and clip the cross
sections at the top of the ridge line.

Sand Tank Wash

1) AT RS 5.464, the ROB ineffective flows area should include the channel section
from station 10300 to 10700 to be consistent with U/S and D/S sections.

Response: At RS 5.464, the ROB ineffective flow encroachment station was selected to
allow expansion of the floodplain from its relatively narrow width at RS 5.659 to
its larger width at RS 5.464 and 5.370. Note that the ROB ineffective flow
encroachments starting at RS 5.659 and ending at 5.464 move progressively
outward as the right floodplain limit expands outward.

Scott Avenue Wash

1) At RS 6.700, is the ineffective area in the LOB necessary?

Response: This ineffective flow area was used for the same reason as explained in the
response to comment (5) on Bender Wash main: it’s a temporary method of
“removing” the unneeded area at the end of the cross section. In the final
submittal, I will clip off that area of the cross section altogether.

Unmnamed Wash No. 4

1) Check bank locations at the following cross-sections: RS 0.001, 0,106, 1.429,
1.529. Bank stations can be adjusted and n-values modified as necessary to
ensure consistent bank stations between cross-sections.

Response: Premier will review the bank locations and will revise as necessary.




2) At RS 1.335, consider coding the LOB as ineffective, due to the shallow depth
(less than 0.5 ft.).

Response: Premier will evaluate.

Gila Bend Canal Wash

1) Change title to “East of Quilotosa”

Response: Will revise.

2) At RS 1.359, the canal is not modeled in the cross-section

Response: Will revise.

3) In the HEC-2 analysis, the cross-section stationing doesn’t match drawing.
Response: Will revise.

4) At RS 2.022 and 1.733, the north bank of canal is higher than the elevation (south
bank) used for weir analysis. Why?

Response: The south bank was used as the basis for overtopping, of the canal, as it is the
initial restriction for side weir flow. The canal banks vary but are generally
within 0.5 feet of one another. The cross sections in the model represent the flow
path but is not a fair representation of what the side weir looks like.

1-8 West

1) In the HEC-2 model, the WC elevations do not match bank elevations used in
HEC-RAS model (about 0.5 difference). Please correct the models so that they
are Consistent.

Response: Will evaluate and revise.

Unnamed Wash No. 1

Iy At RS 5.385 and 5.483, should Q input be 32077
Response: This item was resolved in the November 2° meeting.

General

D Title records for all HEC-2 and HEC-RAS models should include: study name,
contractor, source of hydrology, source of survey, contract number, and datum.




Response: These items will be included in next submittal.

2) Round discharge values to the nearest whole number from 10 to 1000 cfs, and to
three significant figures above 1,000 ¢fs. For instance, 24,274 cfs and 1,348 cfs
inputs should round to 24,300 cfs and 1,350 cfs.

Response: Will revise values for reporting final flows, but for intermediate calculations
the preferred method is to use unrounded values to avoid roundoff errors.

3) Round n-values to the nearest 0.005 for values greater than 0.030.

Response: Will revise.

If you have any additional comments please contact me at (602) 248-7702.

EEC.

Mark Gavan, P.E.
Project Manager




Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

(602} 506-1501 fax (602) 506-4601

MEMO
To: Geza Kmetty
From: Chris Perry
Date: November 9, 2000
Subject: Gila Bend Area Drainage Master Plan

Draft Floodplain Delineation, Report Date 9/27/00

Regarding the above-referenced project, I have the following comments:

Bender Wash Main

3) There is no separate RAS for "west" tributary, labeled 0.046 through 0.911. Please submit or
explain the omission.

4) For cross-sections RS 3.661 through RS 2.553, the n-values are inconsistent with those
determined in the n-value report update. For instance, the Bender Wash upstream reaches
match the n-values of Reach D in the n-value report, which is actually the North Tributary of
the current submittal.

5) AtRS 3.577 through 3.398, what is the need for the ROB ineffective arcas?

Sand Tank Wash
1) AtRS 5.464, the ROB ineffective flows area should include the channel section from station
10300 to 10700 to be consistent with US and DS sections.

Scott Avenue Wash
1) At RS 6.700, is the ineffective area in the LOB necessary?

Unnamed Wash #4

1) Check bank locations at the following cross-sections: RS 0.001, 0.106, 1.429, 1.529. Bank
stations can be adjusted and n-values modified as necessary to ensure consistent bank stations
between cross-sections.




2) At RS 1.335, consider coding the should LOB as ineffective, due to the shailow depth (less
than 1/2)).

Gila Bend Canal

1) Change title to "East of Quilotosa".

2) AtRS 1.359, the canal is not modeled in the cross-section.

3) Inthe HEC-2 analysis, the cross-section stationing doesn’t match drawing.

4) AtRS 2.022 and 1.733, the north bank of canal is higher than the elevation (south bank) used
for weir analysis. Why?

I-8 West
1) In the HEC-2 model, the WC elevations do not match bank elevations used in HEC-RAS
model (about 0.5’ difference). Please correct the models so that they are consistent.

Unnamed #1

General

1) Title records for all HEC-2 and HEC-RAS models should include: study name, contractor,
source of hydrology, source of survey, contract number, and datum.

2) Round discharge values to the nearest whole number from 10 to 1000 cfs, and to three
significant figures above 1,000 cfs. For instance, 24,274 cfs and 1,348 cfs inputs should
round to 24,300 cfs and 1,350 cfs.

3) Round n-values to the nearest 0.005 for values greater than 0.030.

Strike-through comments were resolved at our November 2 meeting. Additionally, certain cross-
sections were marked in green on the plans where bank station locations should be checked.

Please call me at x.64001 if you have any questions concerning these comments.




Gila Bend ADMP/ADMP
FCDMC No. 99-18

EEC No. 99541

Meeting with FEDMC
Location: FCDMC Annex
November 16, 2000

11:00 a.m. to 1:00 p.m.

Meeting Minutes

By Lioyd Vick

Attendees Lloyd Vick EEC 602-248-7702
Tony Regis Premier 480-829-6000
Amir Motamedi FCD/Eng 602-506-4871
Chris Perry FCD/Eng 602-506-4001
Dave Johnson FCD/Reg 602-506-4705
Joe Tram FCD/Eng 602-506-4607
Geza Kmetty FCD/PPM  602-919-0208
Russ Miracle FCD/Plan 602-506-2961
Mark Gavan EEC 602-248-7702

Mark opened the meeting with a review of the changes in hydrology and how that affects
the level two alternatives. He explained that the floodplain analysis just completed as
part of the ADMP resulted in significant revisions to the diversions used in the
hydrologic model. The new/revised diversions result in two major changes. First, much
more flow splits out of Sand Tank Wash, upstream of I-8, and flows towards the west.
Second, the Gila Bend Canal will be overtopped at every major wash crossing. In the
original hydrologic model, the Canal was only assumed to be overtopped at Hacker Wash
and at Citrus Valley Wash. He explained that these revisions to the hydrology will effect
the recommended flood control alternatives.

The following points were made in regards to the effect on the West Side Allurnatives:

. Delineate area between canal and I-8 as zone A to cover potential dam break of the
Canal embankment. Maintain floodways and force developer to provide adequate
conveyance through the canal before future development can occur between the
Canal and I-8.

. Make sure that the ADMP identifies the potential hazards for development
downstream of the Canal.

. The Railroad and 1-8 tend to collect the uncontrolled flow and direct it downstream.




The following points were made in regards to the effect on the East Side Alternatives:

Investigate an alternative for relocating people whose homes are within the
floodplain along Scott Avenue Wash, as an alternative to structural controls.

Add the cost of flowage easements to the detention basin alternative to allow the
15,000 cfs to bypass the basin and continue downstream.

Recognize, with the buy-out alternative, that the problem of uncontrolled flooding
and overtopping of the canal and streets would continue.

Agreed upon course of Action

Add an alternative to buy-out all the homes in the South Gila Bend Floodplain, and
homes and commercial sites along Scott Avenue Wash. This alternative is in lieu of
the upstream retention basin.

Add the cost of flowage easements to the detention basin alternative.

Leave the west side alternative the same (i.c., collection channels downstream of 1-8
instead of improving conveyance through the Canal). This alternative will require that
the area between the Canal and I-8 remain undeveloped unless the Canal cross
conveyance is improved.




Gila Bend ADMP
FCDMC No. 99-18
EEC No. 99541
Meeting with FCDMC
Location: FCDMC
November 2, 2000
2:00 pm t0 4:30 pm

Meeting Minutes

By Lioyd Vick and Mark Gavan

Attendees Chris Perry FCDMC 602-506-1501
Lynn Thomas FCDMC 602-506-1501
Mark Gavan EEC 602-248-7702
Tony Regis Premier 480-829-6000
Lloyd Vick EEC 602-248-7702

Chris started the meeting with some of the technical review comments. Chris was
interested in how we selected boundaries for ineffective flow areas on Bender Wash.
Tony explained the rationale which Chris accepted asking that we document the
methodology in the supporting text. Chris will get us the remainder of his comments the
week of November 6.

Lynn Thomas arrived which redirected the discussion toward floodplain management.
She asked if there were changes in the existing floodplains downstream of I-8. Mark
described the current situation saying that more flow was being diverted to the west
behind 1-8 thereby reducing the downstream discharges on Sand Tank Wash from
approximately 15K, down to 11K cfs. It was general concurrence, however, that the
existing downstream floodplain should remain unchanged, even though the flow has
decreased. This is a conservative measure that adds a factor of safety that seems prudent,
since there’s considerable uncertainty in the split flow calculations.

Mark also described the problems associated with defining floodways on a number of the

washes in the Gila Bend area. The floodways have to be defined in a manner that will

prevent future development from increasing the flood hazard to other properties. In Gila

Bend, there are numerous, significant split flows that complicate floodplain management.

In addition, the Gila Bend Canal both stores floodwater and diverts floodwater. The

following issues were discussed.

n A floodway will allow new development to contain the flow, not allowing the splits
to occur, which will increase downstream flows. It was noted that in the case of
Sand Tank Wash, a traditional method for calculating the floodway (1’ rise in the
water surface elevation) would result in directing more flow through the structures
at I-8; increasing flows downstream of I-8.

. A floodway will also allow new development to encroach from just one side of the
floodplain. If this occurs on the “high side” of the floodplain, the result will be




increased split flows. In the case of Sand Tank Wash, this could result in a
significant increase in flow on Scott Avenue Wash.

- It’s been our experience that FEMA will only allow a future condition floodway (a
floodway with no split flow) if the floodway can fit within the existing condition,
downstream floodplain.

. In the case of the Gila Bend Canal, conveyance corridors are needed for
maintaining lateral flow. In addition, “compensation for volume displaced” is
needed to preserve the attenuation effects of the storage behind the canal. The
solution seems to be to use floodways to maintain the conveyance cotridors and use
zone A’s to provide for “compensation of volume displaced”.

" Floodways can be drawn coincident with the floodplain, without using the standard
1’ increase in WSEL. This would allow definition of floodways along the Gila
Bend Canal, 1-8, and Sand Tank Wash; without changing the flow characteristics.
For example, where storm water is overtopping the canal under existing conditions,
a coincident floodway would maintain the existing flow condition, thereby
maintaining the split flows.

FLOODWAY DELINEATION
The group went through the floodplains, wash by wash, to discuss the method of
delineating a floodway district. The following is a summary of that discussion.

Bender Wash

Floodways will be delineated for Bender Wash and the North tributary to Bender Wash.
Zone A designation will be used to describe areas not within the Floodway where
braided flow exists between tributary branches. At I-8 there is a diversion of flow along
the highway embankment toward Sand Tank Wash. In order to maintain conveyance, a
floodway will be delineated, coincident with the floodplain, along the highway, to
connect the floodway on Bender Wash with the floodway on Sand Tank Wash.

Sand Tank Wash

A significant amount of floodwater splits out of Sand Tank Wash into Scoti Avenue
Wash. The overflow area between the two washes is defined as a Zone A floodplain,
which is a relatively narrow strip. The split flow is significant enough to have a large
impact on Scott Avenue Wash; making the two washes behave almost as one very wide
floodplain. It is our intention to include both washes within a single floodway. And,
since encroachment could significantly change downstream peak discharges, the
floodway will be coincident with the outside floodplain limits; with no encroachment
other than in the ineffective flow areas. This will eliminate the concern of future
development changing existing flow patterns and increasing the flood risk for other
properties. This will also prevent development in the Zone A, split flow areas. At I-8
there is a diversion of flow along the highway embankment toward Scott Avenue Wash.
In order to maintain this conveyance corridor, a floodway will be delineated, coincident
with the floodplain, along the highway. Again, no encroachment will be allowed
because limiting the conveyance capacity of the flow along the Highway will increase
downstream peak discharges on Sand Tank Wash.




Scott Avenue Wash
The floodway for the main wash is discussed above in the section on Sand Tank Wash.

At I-8, there’s a diversion of flow along the highway embankment toward Unnamed
Wash No. 4, In order to maintain a conveyance corridor, a floodway will be delineated,
along the highway, through the borrow pit, to the junction of Unnamed Washes No. 3
and 4. This floodway will be coincident with the floodplain to avoid increasing the
downstream peak discharges on Scott Avenue Wash.

Unnamed Wash No. 4
A normal, equal encroachment, floodway will be delineated for this wash.

Unnamed Wash No. 3

A normal floodway will be delineated for this wash down to the Gila Bend Canal. At the
Canal, Unnamed Washes No. 2 and 3 merge together in one ponding area behind the
Canal. Culverts, under the canal at two locations convey some of the discharge. The
remaining discharge overtops the canal and continues downstream; with some flow
overtopping SR85 and flowing westerly along the Canal. The Floodway delineation will
continue down to the Gila Bend Canal, and the ponding area behind the canal will be
designated as a Zone A. The storage capacity of the pond will be protected with the
“compensation for volume displaced” portion of the County’s Floodplain Ordinance.

Unnamed Wash No. 2

A normal floodway will be delineated for this wash down to the Gila Bend Canal. The
situation at the canal is described in the previous section. Downstream of the canal, a
normal floodway will be delineated to I-8. A diversion takes place at -8 with the
diverted flow following the highway embankment to the overpass of the frontage road.
At this point the discharge passes through and rejoins Unnamed Wash No. 2. In order to
maintain a conveyance corridor, a floodway will be delineated, coincident with the
floodplain, along the highway to the overpass. A normal floodway will then be
delineated on Unnamed Wash No. 2, downstream of 1-8.

Quilotosa Wash

Upstream and downstream of the Gila Bend Canal, a normal floodway will be delineated
for this wash. At the canal there will be a floodway entering from the east that conveys
the diverted flow from Unnamed Wash No. 2, which takes place at the Gila Bend Canal
and SR85, toward Quilotosa Wash. A significant amount of the diverted flow overtops
the Canal. The remaining flow is conveyed to Quilotosa Wash. In order to maintain the
conveyance corridor, a floodway, coincident with the floodplain, will be delineated
behind the canal; connecting up with the floodway on Quilotosa Wash.

Unnamed Wash No. 6

Upstream of the Gila Bend Canal, a normal floodway will be delineated for this wash.
This wash does not have an existing structure to pass storm water through the Gila Bend
Canal. So runoff ponds against the canal and is diverted to Sauceda Wash. A floodway,
coincident with the floodplain, will be delineated along the canal between Unnamed




Wash No. 6 and Sauceda Wash. The remaining, ponding arca behind the canal will be
placed in a Zone A to provide for “compensation for volume displaced”. Downstream of
the Gila Bend Canal, a normal floodway will be delineated and then combined with the
floodway for Quilotosa Wash; just upstream of the Southern Pacific Railroad.

Sauceda Wash

Upstream of the Gila Bend Canal, a normal floodway will be delineated for this wash.
For this wash the Floodway at the Gila Bend Canal is described in the previous section.
Storm water also ponds behind the canal in this location. The ponding area behind the
canal will be placed in a Zone A to provide for “compensation for volume displaced”.
The section of canal between Sauceda Wash and Unnamed Wash No. 1 does not
necessarily convey runoff but it does pond floodwater. Therefore, this area will also get
a Zone A designation. Downstream of the Gila Bend Canal, a normal floodway
delineation will be used.

Unnamed Wash No. 1

Upstream of the Gila Bend Canal, a normal floodway will be delineated for this wash.
Storm water ponds behind the canal in this location. The ponding area behind the canal
will be placed in a Zone A in order to provide “compensation for volume displaced”.
Downstream of the Gila Bend Canal, a normal floodway delineation will be used. At -
8, the wash crosses the highway in a dip section with the roadway being overtopped. A
floodway will be delineated over the top of the highway.

Area between Gila Bend Canal apd I-8

The strip of land between the canal and the highway should be considered to be within a
hazard zone. This is due to the overtopping issues and potential dam breaks associated
with the canal. The overtopping during a 100-year flood could occur anywhere along the
entire length of the canal from SR-85 to Unnamed Wash No. 1. This situation suggests
that the entire strip of land (excluding that designated as Zone AF) should be delineated
as Zone A.

Recommendations

Delineate floodways where possible using normal, equal encroachment methods.
Delineate floodways, coincident with the floodplain limits, along I-8 and the Gila
Bend Canal where necessary to maintain conveyance and not alter existing split flow
conditions..

e Use Zone A with “compensation for volume displaced” in the areas behind the Gila
Bend Canal where storage needs to be maintained but conveyance doesn’t.

e Use a broad Zone A between the canal and the highway where Canal overtopping
could take place and cause a flood hazard. Development requirements for this area
will be included in the ADMP.

¢ Combine Sand Tank Wash and Scott Avenue Wash into a single floodway that is
coincident with the outside floodplain limits.




Gila Bend ADMP
FCDMC No. 99-18
EEC No. 99542
Meeting at FCDMC
May 17, 2000

12 (noon) to 4:30 PM

Brainstorming Meeting No. 3
Meeting Minutes
By Lloyd Vick

Attendees Steve Walers FCDMC 602-506-4694
Tom Renckly FCDMC 602-506-8610

Joe Tram FCDMC 602-506-4607

Carl Stephani Gila Bend 520-683-2255

Chris Perry FCDMC 602-506-4001
Dennis Holcomb FCDMC 602-506-4074
Lloyd Vick EEC 602-248-7702
Geza Kmetty FCDMC 602-506-1501

Tony Regis Premier 480-829-6000

Wayne Killgore FCDMC 602-506-6770
Bob Stevens FCDMC 602-506-4073
Mark Gavan EEC 602-248-7702

Geza Kmetty opened the meeting with introductions of the participants in the
Brainstorming meeting. He then gave an introduction to the project as well as the
proposed agenda for the meeting. At this point he turned the meeting over to Mark
Gavan.

Mark opened the presentation portion of the meeting with an overview of the project to
date, which included:

Overall discussion of flooding problems in the planning area

¢ Presentation of preliminary master plan

¢ Presentation of names of unnamed washes in the study area (from public meeting No.
2)

Mark then introduced Tony Regis who discussed the elements of the planning area,
including:

¢ I-8 collector channetl
e Future constructed channels with 3 alternative for landscape character




Discussion included the setback limits for the natural alternative. Concern was expressed
. that a minimum setback from the wash bank must be provided to prevent developers from
encroaching on the wash.

A suggestion was presented that:

1. Look at the ACOE rules for setting wild life boundaries in the natural wash. They
have requirements for a buffer or setback.

2. Use a higher n-value to calculate FP/FW to simulate conditions “non-natural” which
would result in a wider FP/FW.

3. Use of “Risk Analysis” on setback limits [higher factor of safety]

Tony then presented the phase 1 & 2 elements for Sand Tank Wash, the following are
some of the ideas discussed:

1. Dennis Holcomb expressed pleasure in seeing that the proposed plan was an
integrated solution to a flood control project.
2. Need to look at the new ADWR regulations. Lloyd will ook into this.
3. Assume that the conveyance culverts through the detention facility will require trash
racks
4. Flood Warning elements should include a new gage in the retention basins, an
upstream rain and stream gage on Sand Tank Wash.
The question was raised on whether the basins should have a drain.
Concern was raised about the soil conditions, what is the potential for subsidence.
. The concern is for differential subsidence and subsidence fissures. EEC had collected
data that suggested that the subsurface water level has been slightly increasing over
the last 25 years. Future development may include a drawdown in the water table that
might result in subsidence. Tony is going to look into the possibility of ADOT
having soil borings for the existing borrow pit.

7. The cost of the detention facility should be raised to include the sand filter and the
sand drains needed around the culvert crossings.

8. A question was raised on the accuracy of the hydrology. EEC’s review of the
hydrology “to date™ suggests that the hydrology is reasonable. Although new NOAA
maps may provide differences in rainfall data.

9. An Idea was suggested to do away with the downstream basins, and raise the
detention structure to increase storage and reduce flow to the proposed levels. This
idea was later thrown out due to all the issues associated with this kind of facility.

10. A suggestion to check flowage easements from the COL, for the area behind the
Painted Rock Dam. Lloyd will look into this.

SAY

Discussion over the benefit versus cost of facilities led to the following conclusion:

¢ That the detention facility should be included in the master plan as an option, and that
the recommended plan should include the retention basins, improvement to the
Levee, and floodplain management.




Gila Bend ADMS/ADMP

FCDMC No. 99-18

EEC No. 99541

Meeting with Section 35 Developers
Location: EEC Office

February 14, 2000

09:00 a.m. to 10:30 a.m.

Meeting Minutes

By Lloyd Vick

Attendees Mark Gavan EEC 602-248-7702
Lloyd Vick EEC 602-248-7702
Shane McClara Hook Eng. 602-956-3200
Tom Zirbes 480-515-3811
Rick Napolitano SASI 602-224-0001
Carl Stephani Town of Gila Bend  520-683-2255
Woody Scoutten Town of Gila Bend 602-993-5686
Jack Gilmore Gilmore 602-266-5622
Kent Myers Gila Bend Ranch 480-515-3811

602-200-9474

Mark Gavan opened the meeting with an introduction to the Gila Bend ADMP. He
summarized the Alternatives generated for the West Planning Area and informed the
group which alternatives were being carried forward.

The Town of Gila Bend has a tentative agreement with Panda Power and Energy for
construction of a new power generating facility. If this project proceeds, then Panda has
additionally agreed to construct a golf course for the town. The location of the golf
course is still under consideration pending the outcome of the Power Plant, but tentatively
it will be in section 35 of Township 5 South, Range 5 West. The future development
planed around the golf course includes a RV-park and resort, single faiaily “esidential
homes and some other commercial development.

This development relates to the Gila Bend ADMP in that there is a Paloma Built
diversion channel which conveys storm water from Unnamed Wash No. 2, parallel along
the highway’s (I-8) northern frontage road to the outfall channel for Quilotosa Wash.
The channel is overgrown with trees and brush, which has reduced the capacity
significantly. In the event of the 100-year storm excess flow will spill out of the
diversion channel and follow the existing drainage path to the northwest across section
35.

EEC’s concern is that the future developer understands that offsite runoff has to be
accounted for and that a drainage path remain clear for the 100-year events.




The designers of the golf course had already considered offsite flow and planned the golf
course to follow the low flow path, from the diversion channel to the northwest corner of

Section 35.

Paloma asked to retain a 100° easement on the north side of the channel for vehicle
access to the wash. The developers of the golf course may want to consider designing the
runoff through the golf course for the full 100-year storm since the diversion channel is
increasingly loosing capacity due to vegetation. Paloma’s easement would allow a
second tiered overbank to be constructed to help convey and divert storm water from
Unnamed Wash No. 2 to the golf course. -




Gila Bend ADMS/ADMP
FCDMC No. 99-18

EEC No. 99541
Brainstorming Meeting
Location: EEC Office
February 7, 2000

09:00 a.m. to 3:00 p.m.

Meeting Minutes

By Lloyd Vick

Attendees Mark Gavan EEC 602-248-7702
Lloyd Vick EEC 602-248-7702
Chris Perry FCDMC 602-506-4001
Woody Scoutten Town of Gila Bend 602-993-5686
Geza Kmetty FCDMC 602-919-0208
Tony Regis Premier 480-829-6000
Bob Stevens FCDMC 602-506-4073
Greg Rodzenko EEC 602-248-7702
Carl Stephani Town of Gila Bend 520-683-2255
Steve Waters FCDMC 602-506-4694

Geza Kmetty passed out the meeting agenda (attached as page 5).

Mark Gavan opened the meeting with an introduction to the project by describing the
macro and micro flooding problems, areas of future development, and a review of
alternative concepts for both the Planning and the Town Core areas.

Geza Kmetty established criteria for the evaluation of concepts.

Narrowing of Alternatives: - Evaluation Matrix

West Planning Area, see the table on page 4.
East Planning Area, see the table on page 3.

Steve Waters gave an introduction to the District’s Flood Warning department. He
proposed to install a rain/stream gage at Sand Tank Wash and I-8 to monitor stream flow.
From that location an estimated travel time of 40 minutes would provide valuable time
for the local fire/police department to barricade the unbridged road crossings of Sand
Tank Wash. These crossings include: Main Street, Papago Street, Indian Road, and
Watermelon Road. The detection and warning system could be paid for out of the Flood
Warning departments budget and could be in place as early as this summer.




At this point it was 03:00 p.m. and it was decided that the Town Core area concepts could
be reviewed by the City of Gila Bend and the EEC personnel, therefore the general
meeting ended with the following people remaining:

Mark Gavan
Lloyd Vick
Geza Kmetty
Woody Scoutten
Carl Stephani

The Town Core is split into four distinct areas.

South Gila Bend

* It was decided, in general, not to use storm drains for this area

¢ Extend MCDOT’s roadside channel as far as possible

e Martin and Main Streets are slated for improvements in near future

e Locate low points along Main Street at each of the following north/south

intersections: Capitol Ave, Cleveland Ave., and St. Louis Ave. These low points
will concentrate flows and redirect them with either 1-way crowns or valley gutters
onto the north/south streets for conveyance to the diversion channel located parallel to
the Gila Bend Canal.

* A diversion channel will collect flows from the terminus of these streets to convey the
flow to a new detention basin located adjacent to the dike separating the residential
area from Sand Tank Wash. '

¢ This detention basin will be sized for the 100-year, 2-hour storm based on a smaller
area encompassing the existing development. This assumes that new development,
upstream of the existing developed area, will include on-site retention per FCDMC
requirements.

Harrington Avenue

After review of the concepts, alternative No. 2 was selected (2-year storm drain &
retention basin in DA No. 7). However, a phased approach to development is preferred.

1. Curb, gutter and a 2-year storm drain in Harrington Avenue. Retention Basin in DA
No. 7.

2. Repave/grade side streets as necessary.

Scott Avenue Wash

Either concept 1 or 2 is acceptable. Both concepts assume a minimal inflow to Scott
Avenue Wash from south of I-8, which was determined to be an acceptable premise. -
Limited construction should occur along Scott Avenue Wash until upstream
improvements are complete. This wash should be considered to be included within the
flood warning system.




. St. Louis Avenue

After review of the alternatives it was decided to proceed with development of the 2-year
storm drain and street improvements. The storm drain will be modified to begin at the
low point in Richards Street, west of St. Louis Avenue. A new lateral will be included to
collect flow from the Jow point in Stout Street. And, the outfall on the north side of
Indian Road will be a channel.




Gila Bend ADMS/ADMP

FCDMC No. 99-18

EEC No. 99541

Preliminary Brainstorming Meeting
Location: FCDMC Main

February 4, 2000

1:00 p.m. to 3:30 p.m.

Meeting Minutes

By Lloyd Vick

Attendees Mark Gavan EEC 602-248-7702
Greg Rodzenko EEC 602-248-7702
Lioyd Vick EEC 602-248-7702
Geza Kmetty FCDMC 602-919-0208
Steve Waters FCDMC 602-506-4694
Joe Tram FCDMC 602-506-4607
Russ Miracle FCDMC 602-506-2961

Geza Kmetty opened the meeting with introductions.

Steve Waters introduced the possibility of a flood warning system for Gila Bend. This
included the possibility of local rain gages which would automatically notify locals
within Gila Bend if flooding problems exist. Steve also mentioned the possibility of
installing a stream gage at I-8 and Sand Tank Wash; which would notify local fire/police
departments when the stream was flowing. This notification would allow the barricading
of un-bridged street crossings, of Sand Tank Wash, prior to extreme flooding problems
that may endanger citizens.

Mark Gavan summarized the alternatives.

Discussion of the alternatives led to the following recommendations.

East Planning Area

s Eliminate the major channelization alternatives

e Keep the Dam alternative

s Keep the Detention Basin alternatives, but relocated/realign fill areas to reduce
overburden, excavation along washes

o Look at the possibility of several upstream smaller dams instead of one large dam

e Alternatives need phasing

e Need to look at cost vs. benefit (protection of property)

West Planning Area

Alternative No. 3 is acceptable to FCD




Gila Bend ADMS

FCDMC No. 99-18

EEC No. 99541

Progress/Review Meeting
Location: FECDMC-Main Complex
January 27, 2000

09:00 a.m. to 12:00 p.m,

Meeting Minutes

by Lloyd Vick

Attendees Mark Gavan EEC 602-248-7702
Lloyd Vick EEC 602-248-7702
Tony Regis Premier 480-829-6000
Geza Kmetty FCD 602-506-1501
Amir Motamedi FCD 602-506-4871
Chris Perry FCD 602-506-4001
Joe Tram FCD 602-506-4607
Bob Stevens FCD

Geza opened the meeting with a introduction and schedule for the meeting:
¢ Discuss review comments of Data Collection Report
e Discuss review comments of Level 1 Alternatives Report

Mark asked to add the floodplains as an additional topic of discussion. This was agreed
to and became the first item on the agenda.

L. Floodplain

Geza expressed interest in two unnamed washes located just west of BR-8. Mark agreed
to look into these two washes.

Discussion of the scope of work and the planned delineation of floodplains versus what is
required for a complete study indicated that additional floodplain/floodway needs to be
delineated especially along the following areas:

¢ The Unnamed Wash located just west of Sauceda Wash

The Unnamed Wash located between Sauceda and Quilotosa Washes

The Gila Bend Canal floodplain

The I-8 floodplain west of the T1

The 1-8 floodplain east of the TI

Amir was concerned with how to manage the floodplain so that it doesn’t change in the
future. A change in splits or diversions in the upstream watersheds could cause
significant impact downstream.

W:\9954 [\Meeting Reportsi1-27-00.doc




Joe Tram suggested that this project should focus on qualifying and quantifying flood
hazards based on the best presently available data. If changes occur then the floodplains

would have to be updated.

A discussion foliowed concerning an upstream detention structure to retard flow to
levels, which can currently be conveyed, by the structures on Sand Tank Wash. The
structure with the smallest conveyance is the control structure, in this case it is the bridge
under Pima Road. The w/s detention structure would allow flow to enter each of the
existing streambeds and therefore not damage the riparian habitat of the washes.

The proposed concept was for a 30’ high structure, further discussion suggested that a
lower structure be defined with the same volume retention.

2. Review Comments of Data Collection Report

Bob mentioned that we want to avoid or identify archeology sites for a possible level 2
assessment.

Bob said that the effort put into the Data Collection Report covered the scope of work for
environmental assessment.

Geza and Amir agreed that the Data Collection Report was professionally put together.
3. Review Comments of Level 1 Alternatives Report
Amir went through Chris Perry’s comments one by one.

The relevant portions included:

e Generating field notes to include in the TDN

s Should we carry the Planning Area flows through Scott Avenue Wash

¢ Can we put together a Tech Memo/ Interim Report for the Core Area Hydrology

Joe Tram had to leave early so we did not cover his review comments. This is to be

scheduled for another time. The second brainstorming meeting was set for Wednesday,
the 19™ of February.

WA39541\Meeting Reports\1-27-00.doc




Gila Bend ADMP
FCDMC No. 99-18
EEC No. 99541

Public Meeting

Gila Bend City Hall
QOctober 19, 1999

Meeting Minutes

by Lioyd Vick

Attendees Mark Gavan EEC (602) 248-7702
Lloyd Vick EEC “
Geza Kmetty FCDMC (602) 506-1501
Carl Stefani Gila Bend (Town Manager) (520) 683-2255
Mayor and Town Council
Citizens of Gila Bend

The Mayor of Gila Bend (Chuck Turner) opened the meeting. After preliminaries he
introduced Geza Kmetty as a representative from FCDMC.

Mr. Kmetty introduced the design team and discussed the following:

e purpose of the project
¢ schedule for the project
[. Develop Conceptual Alternatives
2. Level 1, 2 and 3 Studies
3. Additional Public Meetings
4. Deliverables
e Town Participation relating to idea development, cost sharing and long range
planning

Mr. Kmetty then introduced Mark Gavan who explained EEC’s roll in the project.
Mr. Gavan discussed the project using the following format

Introduction
Project Status
Photo Control-Photography
Mapping
Data Collection
Environmental Issues
Alternatives ~ level 1 report due in Dec-Jan
Description of the overall area
Description of the Planning Area




Detention-Diversion
Up-size culverts to increase capacity
Upstream detention
Description of Core Area
4-major areas
Description of problems
Possible solutions

Mr. Gavan summarized and opened the presentation for questions
Q1.  Chuck Tumer — Is it possible to reduce the 100-year floodplain boundaries?
Rl.  Geza Kmetty - Yes, with upstream structural alternatives.

No other formal questions or comments were asked.

Chuck Turner initiated a meeting break and citizens came forward to look at the exhibits
brought to the meeting.




Gila Bend ADMS
FCDMC No

EEC No. 99541
Progress/Review Meeting
FCDMC-Annex

October 13, 1999

10:00 a.m. to 2:30 p.m.

Meeting Minutes

By Lloyd Vick

Attendees Mark Gavan EEC (602) 248-7702
Lloyd Vick EEC (602) 248-7702
Jeff Holtzmeister Premier (480) 829-6000
Tony Regis Premier (480) 829-6000
Geza Kmetty FCDMC (602) 506-1501
Imir Motamedi FCDMC (602) 506-1501
Chris Perry FCDMC (602) 506-1501
Joe Tram FCDMC (602) 506-1501
Kathryn Gross FCDMC (602) 506-1501
Carl Stephani Gila Bend

Geza opened the meeting with an introduction and review of where we are to date.

Mark delivered a project status update including:

e the ground control is completed

e the 2’ mapping is expected to be completed on Nov. 10™

e the remainder of the mapping is due in mid January

¢ the data collection report is coming along, but we still need to get information on
Paloma and environmental issues.

e the preliminary alternatives report is due in mid December

Cari said that two different power companies were talking with Gila Bend about the
construction of Power Generating Stations:
1. the first site may be the northwest corner of Citrus Valley Rd. and
Watermelon Rd. (750 MWatts)
2. the second site may be the northeast corner of Stout Road (299 Ave.) and
Watermelon Rd. (2000 MWatts)

Mark then reviewed the existing conditions runoff for both the Planning Area and the
Town Core Area. He introduced concept ideas of how to improve the drainage:




Planning Area

-west of town (3 basic ideas)

1. improve drainage structures to convey all the runoff

2. detain flows (storage) using online basins to reduce flows to current capacities
3. do nothing

Joe wanted to know what is necessary to alleviate future problems, and if we should bring
ADOT in to see if they would be willing to up-size their structure.

This led to asking Tony to contact ADOT and find out if they have a documented history
of flooding problems along I-8.

The discussion of up-sizing the ADOT structures led to the conclusion that it would do
no good if the railroad didn’t also enlarge their crossings. It was noted that the railroad
would probably be unwilling, due to associated costs, unless they are experiencing
flooding problems.

It was suggested that for the area north of I-8 we provide developers with three
alternatives for runoff conveyance and then let them choose one, or option to come up
with something better.

-east side (south of fown)

1. reduce flows through Bender & Sand Tank Washes to amounts which existing
structures can contain.

eliminate flow reaching Scott Ave. Wash

Contain divert flow using detention basins

Store flow using a dam upstream

Large diversion channel

Lo W

Amir suggested using a diversion channel, which begins well upstream and routs through
the gunnery range since the associate land costs would be lower.

Large upstream storage was mentioned again, leading to discussion of a series of smaller
retention basins which would be used to skim off the peaks of the hydrograph.

Carl said that the town is interested in having a golf course, which could be used as a
series of basins to store runoff. Best location ?

Someone sajd that sand and gravel operations and/or borrow pits could be used to create
a series of basins.




It was group consensus that the 8000 cfs reduction could be accomplished in a series of
phases involving different projects such as the golf course. ..

At this time we broke for lunch.
After lunch we briefly discussed the public meeting set for Tuesday the 19™ of October.

Topics included what graphics to bring such as the Idea Maps, whether to use comment
cards or questionnaires, and what handouts if any to distribute. Ultimately, it was
decided to just use a sign-in sheet and pass a handout of the Gila Bend Aerial Photograph
Exhibit to the public.

Mark reviewed what had been discussed thus far for the East Side Planning Area and

culminated in the seed ideas:

1. Non-structural, do nothing

2. Fiow through, where we design to carry all flows through Town all the way to the
Gila River

3. Large detention facility, probably further upstream involving a dam or levee

4. A combination or diversion and storage built in phases if possible

Town Core Area

Mark gave an overview of the town core area and described typical solutions, which we
are considering for the known problem areas.

Subdivision south of canal

1. Pave and grade with curb and gutter the streets of the subdivision.

2. Route sub-basins 3 & 5 to Unity Park where we would locate a new
detention/retention basin.

3. Build a larger basin at the northeast corner of sub-basin 4 and lower the relief pipe
through the dike/levee to accommodate a larger storage basin.

4. Collect sub-basins 1&2 at Main Street and divert with channei or storm drain to Sand
Tank Wash

Discussion of this area led to noting that work was underway along Main Street by both
MCDOT and by the Town of Gila Bend. Lloyd is to get the MCDOT Main Street plans
from Kathryn Gross.

Harrington Road

1. Detentton/retention basin in sub-basin 7

2. Storm drain in Harrington Road to the logical outfall

3. Downstream of the storm drain outfall, it may be necessary to design an outfall
channel to carry discharge to Indian Road.

Scott Avenue Wash
1. Curb and gutter to increase conveyance to the wash




St. Louis Avenue
1. Storm drain to carry discharge to Sand Tank Wash

Joe Tram suggested using the existing evaporation pond as the storm drain outfall, which
led to the suggestion that the evaporation pond be additionally used as a soccer field.

Carl told us that the water treatment plant was not operational and would be dismantled
within the next three years, and he seemed excited about the idea of using the evaporation
pond as a multi-use facility.

End of minutes.

If anyone has any corrections or additions to these minutes, please contact Lloyd Vick at
EEC, 248-7702, by Nov. 1, 1999.

C: File
Mark Gavan
Jeff Holtzmeister
Geza Kmetty




Gila Bend ADMP
FCDMC No. 99-18
EEC No. 99541

Site Visit/Kick Off Meeting

Gila Bend City Hall
September 14, 1999

Meeting Minutes

by Lloyd Vick

Attendees Mark Gavan EEC (602) 248-7702
Lloyd Vick EEC “
Tony Regis Premier (480) 829-6000
Geza Kmetty FCDMC (602) 506-1501
Car] Stefani Gila Bend (Town Manager) (520) 683-2255
Gene Merritt Gila Bend (Streets) (520) 683-2255
Woody Scoutin G.B. City Engineer (602) 993-5686

The meeting started with Mr. Stefani and Mr. Merritt listing the known drainage
problems within the town core area.

South Gila Bend Area

Ponding behind the levee in South Gila Bend
The house, next to the canal, at the end of Cleveland Street is occasionally flooded
There are several locations with inverted roads which pond runoff

Scott Avenue Wash

112 8. Scott Avenue, on the corner of Papago and Scott Ave. has experienced
flooding
The street crossings of Scott Ave. Wash are uncrossable when the wash is flowing

Harrington Avenue

The intersection at Harrington and Hunt ponds up to 1 foot deep

St. Louis Avenue

Sediment deposition in the intersection of St. Louis and Indian Road

Additional Concerns:

The borrow pit south of I-8 adjacent to Martin Ave. ponds water.

The wastewater treatment plant sits in the Gila River floodplain and flooded in 1993.
It was rebuilt an additional 5 ft. higher.




e The 1961 flood of Sand Tank Wash overtopped the Bridge at Pima Street.
Mr. Stefani listed the following as additional resources:

The old newspaper was the Gila Bend Herald

The new newspaper is the Gila Bend Sun

Jason Lipsey (602)381-1627 for the Paloma Irrigation District

GIS Southwest for digital copies of utility maps, ect...

Ernestine Marquez for the Jocal Indian community (520) 683-6315

Proposed Development

e MCDOT is planning road improvements to Main Street from Barnes Street to
Business Route I-8.

¢ Paloma Ranch is considering a RV Park in Section 35

¢ Palo Verde Heights Subdivision by Steve Bernard

s A new well and reservoir is planned to be developed south of town and connected
with a new water line

Recreation Facilities
Mr. Stefani provided a map showing the cities local parks and recreation facilities. A
new trail system is proposed.

. Drainage Features
There are virtually no existing drainage features other than the washes and some storm

drains in Pima Street.
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ARIZONR STATE BOARD ON GEOGRAPHIC AND HISTORIC NAMES

State Capitol Chair:  Tim . Norton
1938 Addition, Suite 200 Phone: (602) 542-4035
1700 West Washington Fax: (602) 542-4972
Phoenix, Arizona 85007 email: aznames@lib.az.us

December 26, 2001

~ Engineering and Environmental Consultants (EEC)
Maricopa County Fiood Control District
3003 N. Central
Phoenix, Arizona 85012

Attention: Mark T. Gavan, P.E.
RE: Names for Washes Near Gila Bend
Dear Mr. Gavan:

The purpose of this letter is to inform you that the Board, at its July 11, 2001 meeting:
e Accepted the names Citrus Valley Wash. The name is official for use in all state documents

and maps.
. » Rejected the name Cemetery Wash because of the duplicate name policy. The Board invites
. Maricopa County Flood Control District to propose a new name for the wash.
+ Rejected the name Evans Wash because the proposal does not meet the criteria for

commemorative naming — the honoree must be deceased at least five years, and Mr. Evans is
still living. The Board invites Maricopa County Flood Control District to propose a new name

for the wash.

« Rejected the name Hacker Wash because the proposal does not meet the commemorative
names policy - the honoree must be deceased at least five years and Mr. Hacker has only
been deceased for two years. The Board invites Maricopa County Flood Control District to
propose a new name for the wash.

At its October 30, 2001 meeting, the Board:
e Accepted the name West Quilotosa Wash. The name is official for use in all state documents
and maps.

The proposals for Cifrus Valley Wash and West Quilotosa Wash will be forwarded to the U. S. Board
on Geographic Names for their decision at the federal level. If the names are approved, they wilt be
official for use in all federal documents and maps. When the U.S. Board decides on these names, we
will inform you. This action can take several months.

We await new name proposals for the three remaining unnamed washes. [f you have any questions,
please call.

Sincerely,

® 7,

Tim J.

C: Lloyd A. Vick, E.IT. L ‘
REICEIVED BEC 3 1 2001




RECEXVED JUL 1 9 2001

ARIZONA STATE BOARD ON GECGRAPHIC AND HISTORIC NAMES

State Capitol Chair:  TimJ. Norton

1938 Addition, Suite 200 Phone:  (602) 542-4035

1700 W. Washington Fax: (602) 542-4972

Phoenix, Arizona 85007 email: aznames@dlapr.lib.az.us
July 17, 2001

Mr. Lloyd Vick, E.I.T.

Engineering and Environmental Consultants, Inc
3003 North Central

Phoenix, Arizona 85012

Dear Mr. Vick:

The purpose of this letter is to advise you of the status of the five (56) names for washes
in the Gila River watershed area.

- Cemetery Wash - Rejected. The Board was concerned about a similar name
in the Wickenburg area. During periods of heavy rainfall or runoff, the names
and locations could be confusing for administration and rescue/safety
operations. Both names would be in Maricopa County.

- Citrus Valley Wash - Approved.

- Evans Wash - Rejected. The Board policy on commemorative names states
that the person must be deceased at least five (5) years before a
commemorative proposal will be considered. In addition, the person being
honored by the naming should have had either some direct and long-term
association with the feature or have made a significant contribution to the area
in which it is located.

- Hacker Wash - Rejected. Please refer to the policy enumerated for Evans
Wash.

- West Quilotosa Wash - Deferred. The Board deferred action on this name
pending research as the meaning of Quilotosa and a response from the U. S.
Air Force. The Board wishes to contact the Native American communities as
well as other cultural resources to determine the origin and meaning of the
word prior to approving this proposal. We anticipate a decision will be
reached at the October 2, 2001 meeting.




Page 2
Wash Name Proposals
July 17, 2001

I'm sure you can appreciate the fact that the Board is charged with a very important
function when it comes to names in this state. We do not want to be in a position of
approving a name without conducting thorough research.

| would also like to point out that the Board has officially adopted the U. S. Board on
Geographic Names Principles, Policies, and Procedures. These PPP’s are the basis for
the rejection of the two commemorative names proposals. For your information, | have
included copies of the pertinent sections of the PPP's.

If you have any questions regarding the Board’s actions, pléase call me. The next
meeting of the Board will be October 2, 2001 in room 200 of the 1938 Capitol Addition.

Sincerely,

T~

Tim J. Norton
Chairman




PRINCIPLES,
POLICIES, AND
PROCEDURES:
Domestic Geographic Names

Followed by the

Arizona State Board on
Geographic and Historic Names

U.S. Board on Geographic Names




(gter 3

DOMESTIC GEOGRAPHIC NAMES POLICIES

POLICY L

NAMES BEING
CONSIDERED BY
CONGRESS

Policy

POLICY it

NAME CHANGES

Definbion

ihe U.S. Board on Geographic Names has formuiated policies and
procedures that deal with paniicular naming problcms or issues.
These poiicies have been developed over the past {00 years to
cncourage and permit uniformily and objectivity in the decision-
making process and to assist in national standardization. While
most proposed geographic ranic situations and conditions will be
addressed by these policics, there. may be certain instances in which
other faclors must be considered 10 arrive at a suitable decision.

Geographic names and their applications specifically estabiished by
an act of Congress arc official by law, and thercfore, take
precedence over decisions of the Board. Occasionally, a name or
name-change proposal subsmitted to the Board bocomes at the same
time a matter of proposed legislation before Congress. Ta prevent
confusien ty possible conflicting action by the bedies, the Board
adheres to the following palicy:

The U.S. Board on Geographic Names will not render a decision
on & name or Its application i the matter Is also heing
considered hy the Congress of the Unlted States, f Congress
dods not act on the proposed legisiation by the end of its second
session, the Bourd will not act on the case for %0 days after the
beginning ol the next session of Congress. IF Congress formally
declines to act on proposed naming begistation, the Board will
wait 90 days before deciding on the case, usnless new legislation s
Infroduced during that peried.

Approved by: Approved by:
Board on Geographic Namcs Secretary of the Interier
March 2, 1981 April 20, 1981

Geographic names, as do ather categories of proper niames, perform
an important reference or label function in language. Fach name
idonifics a paricular geographic feature, place, or ares. This
function requires a high degree of stability in the spoken and written
forms of names and their applications. Consequently, changes in
cxisting names should not b made without good.reason. The U.S.
Board on Geographic Names will consider every propesal involving
a pamc change on an individual basis, and the merits of cach case
will be carefully evaluated.

"Name change” means formally changing the proper name of a
place, feature, or area in the United States or its lerritorics and

-14-

Policy sec. |

see. 2

sec. 3

see. 4

outlying areas presently recognized by the U.S. Board on .
Geographic Names as official for use on Federal maps and in other
Federal publications. The Board recognizes three classes of name
changes:

a.  Those made to bring Federal official usage into agreement
with well-cstablished Jocal usage.

b.  Thosc made to climinate particular name pmhh:fns as in
cascs involvingderogatory names, name duplication, and
names originally amhorized on the basis of incorrect
information.

¢. ‘Those made at Ihe request of persons or crganizations,
public or private, for commemorative or ofhier rcasons
important to the proposcr.

General: The U.S. Board on Geographic Names docs not
cncourage changes in official geographic names. It will not
initizte changes {n domestic peographic names txeept in rare
cases such as those involving certain derogatory names and name
duplications. All name change proposals are evaluated fn
coaperation with State geographic names avthorities, Federal,
State, and tribal agencies, local governments, other authoritative
bodics, and the publie.

Conforming to Local Usage: 1t is the policy of the Board to
foliow present-day local usape-whenever possible. llowever, the
Board will consider proposals to change official numes that do
not agree with well-cstablished local usage or its nppli_calfons.
Considerations other than local usage may he averriding in
cortain individual cases, Factors such as Board policies,
document usage, population density, and State, (ribal an.d local
governmenisl needs are stways considered in Board decisions.

: T o fi ic hibiting the
Derogatory Names: The Board has o fiem pulicy pro b
inclusion of a word in an official geographic name considered by
the Board to be derogatory te any raclal, ethnic, gender, or
rcligious group (see Policy V: Derogatory Names).

Duplicate Names: C names are often applicd over and
over again in the naming process. Wherc duplication leads o
confusion, the Board encourages requests 1o change nunes in
order ta chiminate dugplication (sec Policy V16 Name
Duplication). .

Approved by: Approved by: _
Board on Geographic Namics Sccretary of the Interior
March 12, 1981 April 20, 1981
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Policy sec. 1

sec. 2

sec. 3

Within wilderness areas, the U.5. Board on Geographic Names
will not approve propesed names for vnnamed features, names in
local use but not published en a base serles map, or unpublished
admiaistrative nemes used hy ndministering apencics, unless an
overriding need exists, such as for purpoeses of salcly, education,
or area administration.

Name proposals commemorating persons are discouraged and
will not be considered unless the criteria in Section 1 and the
Commemorative Names Policy are met (see Policy 1I5).

All new name proposals involving wilderness aveas must meet the
same basic criferia required of any other name proposal. These
criteria also apply to names in arcas being considered for
possible designation by Congress as wilderniess areas,

Guideiines

POLICY V:

DEROGATORY NAMES

ihe administering Federal agency will review new name proposals
and advisc the U.S. Board on Geographic Names of its findings
relative (o overriding need.  Final approval or disapproval will be
made by ll\mc Board.

Persons wishing to name an unnamed: feature in a wilderness area
should coordinate their proposal with the Federal agency responsibte
for the administration of the arca.

Approved by:
Board on Geographic Names
Aprit 16, 1985

Approved by:
Secretary of the Interior
June 21, 1985

The guiding principle of the U.S. Board on Geographic Names for
the names of places, featurcs, and areas in the United States and its
territories is to adopt for efficial Federal usc the names found in
present-day local usage. An exception to this principle accurs when
a name is shown 1o be highly offensive or derogatory to a panticular
racial or ethnic group, gender, or religious group. In such instances,
the Board docs not approve use of the names for Jicderal maps,
charts, and other publications.

‘The Board, however, is conservative in this malter and prefers 1o
interfere as little as possibie within (he use of names in everyday
language because attitudes and perceptions of words coasidered 1o
be peioralive vary between individuals and can change connotation
from one generation to another. Geographic mames are part of the
historical record of the United States, and that record may be either
distorted or disrupted by the eliminaziion of names associated with
panticular groups of Americans. Such unwamanted action by the
Board could, in time, be a disservice to the people the process is
meant 10 protect.

Palicy

Guidelines

POLICY V¥:

In the case of domestic geographic names, the U.S. Board on
Grographic Names will not sdopt a name (or Federal usage tha
is determined by the Board to be derognlory i0 a particular rucial
or ethnic group, gender, ur religious group.

Any individual or agency may request the Board to change 2
currently used name on grounds the name is derogatory or patently

offensive,

Requests for name changes should be in the form of an application
to the Board including rcasons why the preseal tame should nol be
used. The requester must offer an altcenative name s part of the
application following Board guidelines for submittal of name
proposals,

Upon receipt of a request to change a derogatury name, 'h'f Ilua.rd.
will investigate the background for the current namie af\d yvllf sulicit
from the sppropriate State names authority that orgauization’s vicws
on the proposed change, including any aliemalives.

In considering a change proposal, the fioard will give careful
consideration 1o al) relevant factors, including the extent and _
distribution of usage, historical confext, user perceptions and infent,
and lexical meanings.

The Board will not adopl a name proposal that includes the word
“sap” or the word “Nigger” whether or not it is in currcat focal -
usage and. regardiess of by whom propused.

In the cvent of a name change, the prior form will appear in the
permancnl record as a varianl, .

Approved by:
Secrctary of the Interior
July 28, 1983

Approved by:
Board on Geographic Names
Junc 23, 1983

‘The U.5. Board on Geographic Names has not custonurily _
recognized accent or other diacritical marks as part of the spelling

USE OF IMACRITICAL  of geographic names in the United States (sce Principte 1). Such

MARKS

marks are atmost never used in English, but they constitute part ol
the spelling in many other languages, including Spanish and l'n:uch
from which numerous placcnames in the United States are derived.
Most geographic names sdopted from non-Enplish languages have




LONG NAMES

listing of such variant names in a (abular or dictionary format in order ao.
convey special information such as pronunciation, name origin, or word
meaning. A statement explaining the purpose of the table or dictionary and
why the names [isted vary from official names shoutd be included.

An example of the use of vasiant nares in this manner developed afier a
national system of scenic, histeric, and recreation teails was authorized by
Public Law 90-543 on October 2, 1968 (amended November 10, 1978). These
national irails may coincide in part with trails having well-established names
that differ from the official names fixed by legislation, When this occurs, and
there is a need to retain the older established name for reference or
identification, it Is recommended that the older name be shown in
parentheses after ihe official name. Example: “Pacific Crest National Scenic
Trail (John Muir Trail)."

Possible reasons {or use of variant names include:
a. To show an alternative name in current or recent local use.
b. To show a former name that has been changed.

¢. To show a forcign name for a feature crossing an international
boundary.

d. To show a local name that applies only to part of a feature.
Approved by:

Board on Geographic Names
February 9, 1984

Approved by:
Secretary of the Interior
March 23, 1984

Almost since Hs inception, the U.S. Board on Geographic Names has
cxpressed a preference against long and clumsily constructed domestic
geographic names, Alihough the Board does not specitically define what
constituics an unacceptably long name, if the fength of a name is such that it
is difficult or cumbersome 1o usc in written or spoken form, then such a
name generally will not be approved by the Board.

This statcment deals with three specifie categories of long names, as follows:

a. Legisialed names for reservoirs, dams, and other features, assigned fo
commemorate some individual and typically using his/her full name.
These are termed “legislated feature names,” Examples include
Richard B. Russell Dam and Lake (Georgla) and Bob Marshali
Wilderncss Arca (Montana). 1f such names are assigned by an act of
Congress, they are ot subject to modification by the Board on
Geographic Names.

b. Names adopted to commemorate an individual, using more than the
sumame so &8 to make the referent person unmistakable. These names
are distinguishable from category "a“because their motive is to avoid

-22-

Policy sec. |

sce. 2

sec. 3

Guidclines

e

ambiguity. They are termed 'l‘ulloommcmoraw’mes.' Examplcs
include Walter E. Long Lake (Texas), Claude Birdscye Point (Arizona),
and George R, Stewart Pesk (California). '

Names of stream forks or branches thal might be regarded as
incomplete without including the names of their main streamns. These
are termed “long stream names.” Examples include Fast Fork North
Fork North Fork American River and North Tork of Middle Fork

American River,

For names of domestic geographic features cstablished by a
tegistative body other than Congress, the Board on Geographic
Names will follow its gencral policy relative o the use of personal
names. Under that poficy, the fufl name of & person as the
specific part of & geographic name normatly is not approved.

‘This. policy also applics (o proposals o use an individual’s ful
name fo emphasize the conrmemorative intent of the name.
Exceptions are occasionally made by the Board when a person’s
ful! name, or parts of a full name, are short and euphonious or
where the surname used alone would be ambiguous,

Names of tributaries will be approved by the Board as official
names without reference 1o their parent siream, provided they are
unambiguous and meet the Board’s other guidelines for
approving & name. If a tributary neme is deemed to be
ambiguous without the iume of its parent streams, the Buard will
consider (1} extending the name of the parent sircam to the
tributary ot (2) requesting an alternative proposal, I neither of
these alternatives Is possible, the Board will consider including
the nume of the parent stream In the approved name of the

tributary,

In revicwing legislated geographic feature names, the liualrd will um‘sidcr
adopting the foll Jegislated name with scleetive underscortng to speeily the
surname portion (for example, John 1i. McClintick Dam).

Proposals for adoption of full commemorative names arc considered
individuatly as part of the overall review of the appropriaiencss of the names.
If the full name is approved 10 avoid ambiguity, sc}cctwc underscoring will
nol be adopted to permit usc of the surname portion of the name alone.

I a strcam name is approved that includes the name of the parent stream,
only the full approved name may be used, not a shoriened form it omils
the parent strcam name, :

Approved by:

Secretary of the Interior
May 27, 1986

Approved by:
Board on Geographic Names
Aptil 22, 1986
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4
PROCEDURES AND GUIDELINES
SUBMUTTING NAMIS

CORRECTIONS AND
CHANGES

‘the Natkoal Geographic Names Database within 1lie Geographic
Names Information System (GNIS) contains the geographic names
approved for use on Federal maps and charts and other
publicalions. A correction or change o an official geographic: name
record in the dalabase can be initiated by submitting the
appropriale information to the Exccutive Secretary for Domestic
Geographic Names, U.S. Board on Geographic Names. Such
corrections or changes are generally based on discovered
typographical errors or evidence that local or predominanc
published/tegal usage is in conflict with the official record,
Praposed changes mwust be submitied to the Board for review and .
approval before they can be used in Federal publications {see page i
5).

PROCEDURE FOR
SUBMITTING
CORRECTIONS,
CHANGES, AND NON-
RECORDED NAMES

The Board's procedure for reviewing name conflicis includes
submitting the cases to local, Federal, and State agencies, and
where the conflict relates to a major geographic feature, it also
includes pyblicizing it in the news media. This procedure alents the
agencies and the general public to the problem and solicits their
comments and recommendations. Where a name conflict is
associaled with a feature on an international boundary witk Canada
or Mexico, the review procedure includes comtact with appropriate
Canadian or Mexican names authorities for their comments.

In approving names for publication or official recognition, the key
factor is to submit the requested correction or change to (he Board
well in advance of the publication date in order to allow adequate
time for the cortection or approval process. This leadtime can vary
between 1 1o 6 or more months depending on the nature of the
submittal. Typographical corrections, for cxample, can be made by PROPOSING NAMES

the Board's support staff in a fow days while some controversial FOR UNNAMED
changes may take several months, - DOMESTIC FEATURES

Upaon request, in emergency cases, the Board and its staff will
atiempt 1o eapedite the review and approval process. If, however,
approvai is not received before a publication deadling, the name or
names involved should be used as indicated in the databasc or lcft
off maps and charts.

A nonrecorded name is one that is not currently in (he Geographic

Names Information System (GNIS). It is 2 name rccently collected
and represented as being in local usage or in established publication
or legal use.

SUBMITTING
NONRECORDED
NAMES

j hi
a iew an val E) in Federa
publications. These names generally wili nat he docketed and will
be processed, approved, or rejected, in less than 30 calendar days.,
The person or agency submitting the names will be notified
immediately of the actions taken.

Praposals to change an official name, its speliing, or application can
be made by submilting appropriate information to the Executive
Secretary for Domestic Geographic Names, U.S. Board on
Geographic Names. This can be done by letter, by using the
standard Domestic Geographic Name Report (see Appendix C), or
by established telecommunication or other procedures. All
proposals should clearly identify the feature and include required
evidence supporting the proposal. If the communication is by letier
or report form, feature identification can be done by map
annotation. Other procedures require identification by means of
accurate geographical coordinates. The Board's decision may differ
in name, choice, form, speiling, or application from that
recommended by the proposing agency or individual, However, ali
Federal ‘agencies are requited to accept the Board's decision and to
correct their maps and reports accordingly before publication, or, if
already published, at the time the map or maps are next printed.

Nonrecerded names and obvious typographical errors may be
submitied by telecommunication methods or by annotated map or
maps. Here again, clear identification of the feature is important.
The information submitied or annotaied on a map should indicate
the source of the name (e.g. "local usage—-8 people”; “county
highway map, 1994"}or the nawre of the typographical error. (See
also page 6). :

Although the principal guide for determining domestic standard
names is present-day spoken and written local usage, the Board
realizes that there are occasional needs for reference or
commemorative purposes to name features that are presenily
unnamed. The U.S. Board on Geographic Names does not initiate
naming of unnamed domestic featurcs, but is authorized to consider
proposals for new names for use with Federal maps and
publications, and for other uses. Any person or otganization, public
or private, may submit a name proposal to the Board for
consideration.

A new name will affect many people for a fong fime; thus it must
be acceptable to local citizens, involved local, State, and Federal
agencies, and other users. The Board's responsibility is to evaluate
cach name proposal as 1o appropriateness, acceptability, and nced
(relative to the feature, its location, and the user communicy) before
it is adopted. This is done In cooperation with Siate geographic
names authorities, Federal, State, and tribal agencies, local
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Procedures for
Proposing a Name
for an Unnamed
Feature

1o names considered obscene or blasphemous in a present-day
cultural context.

A proposed name for an unnamed feature must be approved by the
.S, Board on Geographic Names before it can be used on Federal
maps or in other Federal publications. In each case a proposal

(sce Appendix C) must be submitled 1o the Board in writing along

with the following information:

a. Full form of the geographic name being proposed.

b. Location and clear identificalion of the feature to be named.
¢. Reason for naming the feature.

d. Origin or meaning of the proposcd name.,

e. Basis of knowledge that the feature is unnamed.

If the proposed name commemorates a person (persons), additional
information is nceded:

a. Full name of cach person.
b. Birh and death dates of cach person if known.

. A short biography of the person to be honored indicating his or
her association with the feature or area.

A map marked to show the exact delineation of the feature to be
named is helpful. Preferably this should be a Federal, State, or
county topographic map with appropriate grids and scales for
measuring distances and determining precise Jocations.

Board review ofa proposal will be expedited if the proposer
furnishes some evidence of local support for a proposed name.
Such cvidence may be in the form of:

a. Letters from appropriate Federal, State, tribal, or local
administrative authoritics and State or tribal geographic names
authoritics.

b. Petitions for the name signed by local residents.

c. Newspaper clippings of articles and letiers to the editor
showing public awareness and endorsement of the proposed
name.

Without such evidence of suppost, final action on a proposal may
take 3 10 6 (or more) months because the Board works closely with
State geographic names authorities or committees and with
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imerested Pederal and State agencics and local citizens before
deciding on a name. A name proposal for a feature on an

international boundary may require additional time for processing

because the Board will forward the proposal to the appropriate
foreign names authority for its endorsement before taking any
action,

Proposals or inquirics may be directed to:

Executive Secretary

Domestic Geographic Names Commitiee
t1.S. Board on Geographic Names

cfo U.S. Geological Survey

523 National Center

Reston, VA 20192-0523

Tel: (703) 6484544

Fax; (703) 648-4165

Approved by: Approved by:
Board on Geographic Names Secretary of the [nterior
September 8, 1977 January 21, 1980

Proposals to make 2 name official for all Arizona state maps,
records, documents and other publications, or inquiries, may be

directed to:

Tim Norton, Chair

Arizona State Board on Geographic and Historic Names
1700 W. Washington, Suite 200

Phoenix, Arizona 85007

Tel: (602) 542.4035

Fax: {602) 542-4572

Email: aznames@dlapt.lib.az.us

Once a name is official in Arizona, the propasal will be forwarded
to the Domestic Geographic Names Committee, U.5. Board on
Geographic Namaes, for its consideration to make the name official

for all federal maps, records, documents, and other publications.

The U.S. Board will not consider a name for federal use until the

name has been considered by the Arizona Board for state use.
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February 22, 2001

To:  Arizona State Board on Geographic and Historic Names
State Capitol
1938 Addition, Suite 200
1700 West Washington
Phoenix, AZ 85007
Attn: Tim Norton

Greetings Tim,

My name is Lloyd Vick, I am currently involved in a floodplain delineation study
contracted by the Flood Control District of Maricopa County. This packet contains the
required forms and maps necessary for the consideration of naming previously unnamed
washes in the area around the town of Gila Bend.

If you have any questions, once you have reviewed the packet, you can reach myself or

Mark Gavan at (602) 248-7702. I would also appreciate if you would keep me informed
as to the progress of this request.

. Sincerely,
ord A Vick

Lloyd Vick, E.IT.
Engineering and Environmental Consultants, Inc.




.0 mant o1 the intenor
. Geoloaicar Survey

Domestic Geographic

Name Report

Use this form to recommaend a foatre
T@ Of 10 Suggest a name changs.

For faawres on Federal lands, coorainata
muests with the agency (U.S. Forest

mce. Natienal Park Saervice, Bureau of
na Managemeant, etc.) for the adminis-
uve area in which the feature 15 Jocated.

3. On the reverse sidae ot this form give
informauon on e jocal usage ana authanty
for recomrnended namae.

4, For more informanon about the Gecaraphic
Names informaunon System or the National
Gazaetteer orogram, contact the U.S. Boara on
Geograpnic Names at 703-648-4544,

5. Return tus form ta:

Arizona State Board on Geographic
and Historic Names

</o Department of Library, Archives
and Public Records

1700 West Washington, Room 200

Mhoenix, Arizona 85007

stion requested:

Proposed new name
Application change
Name cnange

Other

Recommended nama

I-8 Wash West

State Arizona

County or aquivalent Maricopa

Administrative area

flc area covaered:

au't. 372 ° 56 ° 15 s Longitude: 112 ° 45 * 47 ‘@)E & Mouth End Canter

attude: _32 * 56 ' _06 *M)s Longitude: 112 = 46 * 22 =(E X Heading End

ection(s) Township(s) Ranga(s) Maridian Elevation Htm.
ype of feature (stream, mountain, populated placa, etc.): Dry Wash

; the feature identiiad (including other names). in the Geographic Namass Information. Systam (GNIS)?

1 vyes L no 1 unknown

¥ yas, please indicate how it is listed:

Yascription of feature (physical shape, langth, width. direction of flow, etc.):

Length is approximately 0.7 miles.

Sauceda Wash to West Quilotosa Wash along I-8.

Flow is from west to east.

Diverted flow from

Jvaps and other scurces using recom- Mzaps and other sources using other name
nended name (inciude scaie and date) Other neme (varlanis) or application {(include scale and date)
mniom\mmn such as origin, meaning of the recommended nama, historical signiticanca, piographical data (if commemorative),

natura of usage or application, or any other partinent information:




S. ment ot tha intenor
8. oaical Survey

Domestic Geographic

Name Report

. Use this form to recommend a feawre
ame or 10 SuUggeast a name cnange.

. For feawsres on Federal lands, cooramnate
squests with hé agancy (U.S. Forest
Jervica, Natonal Park Sarvice, Suraau of
.ang Managemant, etc.) fer the adminis-
-atve area 1n wnich the feature 18 located.

J

3. On the reverse side of this form qgive

informaton on the local usage ana authonty
for recommended namae,

4. For more informanon about the Geoarapnic
Names inlormaton System or the Nationas
Gazetteer orogram, contact the U.S. Boara on
Geograpruc Names at 703-648-4544,

5. Return this form to;

Arizona State Board on Geographic
and Historic Names

do Department of Library, Archives
and Public Records

1700 West Washington, Room 200

Phoenix, Arizona 85007

Action requestad:

f  Propossd new name

1 Application change

lJ

Name cnange

Othar

i

Recommendad name

Citrus Valley Wash

State Arizona

County or squivatant .
v q Maricopa

Administrative area

¢ -ciflc area covered:

Lati 1 32 - 59 °

13+ f)s

Latituda: 32 49 . 40 '@5

Section(s)

Township(s)

longitude: 1122 47+ 25 -@E
Longitude: _L 12+ 45 « 38 '@E

HRange(s) Maridian

:X uth)End Canter
K @eaamden

Elevation ft.fm.

Type of feature (stream. mountain, papulated place, etc.).

Dry Wash

Is the feature identified (indluding othar namaes), in the Geographic Names Information System (GHNIS)?

L rno

1 yes 71 unknown

it yas, please indicata how @t is fistec:

Dascription of taaturs (physical shape, length, width, direction of flow, etc.):

Tributary to the Gila River.

1l miles long.

Flows ‘from ‘south ‘to north.

Length 1s approximately

Maps snd other sources using recom-
menged name (Include scaie and date)

Othet nzma (variants)

Maps and other sources using other name
or appilcation (Inciude scale and date)

|
I
|

I

Wormamn such as origin, maaning of the recommanded name, historicat significancae, biographical data (it commemorativa),
nattife of usage or application, or any othar partinant information:




3 ment of the intenor
3. Geowoaical Survey

Domestic Geographic

Name Report

Use thss 1orm 10 recommend a feature
me of 10 suggaest a name cnanga.

For feanires on Fedaral lands, coorainate
aasts witn thae agency (U.S, Forest
vice, Nationat Park Service, Bureau of
na Managemaent. etc.) for tha adminis-
uve area in whnich tha {eaturs 13 located.

3. On the reverse side of this torm qive
informaton on the local usage and authority
for recommendaed namae,

4, For more nformaton about the Geoarapnic
Names informanon System of the National
Gazetteer program, comtact the U.S. Boarc on
Geograpmec Names at 703-648-4544,

-
5. Return this formta:

Arizona State Board on Geographic
and Historic Names

</o Department of Library, Archives
and Public Records

1700 West Washington, Room 200

Phoenix, Arizona 85007

stion requasted:

Proposed new name
Application change
Name change

Cthar

Recommandead name

West Quilotosa Wash

State Arizona

uivaiant .
County or 83 Maricopa

Administrative area

itic area covered:

a.l.i. 39 * _56 _32 "@S longitude: _112°¢ 45 * 29 - @E K @End Cantar

attude: 32 e+ 48 + 00 - @s longituda: 112+ 42 « 09 - @E ¥ (HoadindEnd

«ection(s) Township(s) Range(s) Maridian Elevation ft./m.,
'ype of {eature (stream. mountain, populated place, etc.): Dry Wash

s the feature identitied (including other namas}), in the Geographic Namas information System (GNIS)?

L ne

1 yes 1 unknawn

i yas, ptease indicata how it is listed:

Jascription of featura (physical shapa, length, width, direction of flow. etc.):

Flows south to north, located parallel and between Sauceda Wash on the west side and

Quilotosa Wash on the east side.

Approximately 10.5 miles long.

Rejoins Quilotosa Wash just north of T-8 highway.

Vaps and other sources using recom-
mended name (incfude scaie and data)

Other name (variants}

Maps and other sources using othier name
or apptication (Inciude scale and date)

l

;.miormamn such as origin, meaning of the recommaended namae, historical signiticance, biographical data (it commemaorativa),
nature of usage or application, or any other pertinant informanon:




VT ey catag ! _4.:_%“-;.;.’.‘;)_\.,?-

. De.-nom of the intenor

. Geoloqical Survey

Domestic Geographic

Name Report

Jse this torm 10 recommaend a feature
T O 10 SuUggest a name change.

For teatsres on Federat lands, coorainate
asts with the agency {U.S. Foresat

rvica, National Park Service, Bureau of
aa Managament, etc.) for the adminis-
uva area in wnich the teature 18 located.

3. On the raversa sida of this form give
informaunon on tha focal usage anda authonty
for recommended name,

4. For more mnformanon about the Geograpnic
tNames Informagon System or the Nationat
Gazattear program, contact the U.S. Boara on
Geograpnic Names at 703-648-4544,

5. HReturn s form to:

Arizona State Board on Geographic
and Historic Names

¢/o Department of Library, Archives
and Public Records

1700 West Washington, Room 200

Phoenix, Arizona 85007

stlon requestad:

Proposed naw name
Application change
Name changa

Othar

Recommandsd name

Cemetery Wash

State Arizona

nty or equivalant .
Caunty q lo Maricopa

Administrative area

' ‘lc area covered:

aun. 32. 55 .« 53 - @S Longitude: __ 112 43 38 - @E ﬁ Mouth End Canter

aitude: 32+ 51 01 *fs  Longtuder 112+ 41 * 42 @€ K Hoading End

ection(s) Township(s) Range(s) Maridian Elevation ft./m.
ype of feature (stream. mountain, populated place, etc.): Dry Wash

; the featute identified (including other namas), in the Geographic Names Intormstion System (GNIS)?

1 yes £ no ] unknown

i yes, ptaasae indicata how it is listed:

Yascription of feature (physical shapa, length, width, direction of flow, etc.):

Flows from south to north.

Length is approximately 6 miles long.

Vaps and other sources using recom-
nended name (Include scaie and date)

Other name (variants)

Maps and ather sources using other name
or application {inciude scale and dates)

|
I
|

|

E.niormanon such as origin, meaning of the recommandad namae, historicat significanca. biographicai data (if commemorative),
natyra of usaga or application, or any other pertinant information:




. D’-nem ot the intenor
. Gaeoloacar Survay

Domestic Geographic

Name Report

Use tris form 1o recommend & {eature
ne or 10 suggest a narne changa.

for teawires on Fedaral iands, coorainate
uests with the agency (U.S. Forest

wvica, Nauonal Park Service, Bureau of

' Managemant, etc.) for the adminis-
1ve area in wnich the feature 18 located.

J. On the reverse sida of this form give
informaton on the local usage and authonty
tor recommeanged name.

4. For more mformanon about the Geoqrapnic
Names intormaton Systern of the National
Gazetteer program, cantact the U.S. Boara on
Geograpnic Names at 703-648-4544.

5. Return this form1o:

Arizona State Board on Geographic
and Historic Names

</o Depattment of Library, Archives
and Public Records

1700 West Washington, Room 200

Phoenix, Arizona 85007

stion requaested:

Proposed new namae
Application change
Name changa

Qther

Recommendsad name

Evans Wash

State Arizona

County or equivalent .
Y q Maricopa

Administrative area

{ic area covered:

atit 32° 56 _36 " f)s  longiwde: 112° _44 ' 09 "@HE ¥ @End Canter

atituda: 32 49+ 02 -MNg Longitude: 12 41 « 10 -« @E @ @End

action(s) Township(s) Ranga(s) Maridian Elavation ft.fm.
ype of taatura (stream. mountain, populatad placa, etc.): Dry Wash

; tha feature identitied (including other namas), in the Geographic Namaes Intormation Systam (GNIS)?

3 no

1 yes ] unknown

Hf yas, pleass indicate how it is listeqa:

rascription of feature (physical shape, langth, width, direction of flow, ete.):

Length is approximately 9 miles.

Flows from south to north.

Asps and other scurces using oM. Maps and othet sources using ather name
nended name (include sceie and date) Cther nama (variants) or application (include scale and date)
Na formatan such as ofigin, meaning of the recommandsd namae, historical significance, biographical data (it commemorative),

nature of usaga or application, or any other paftinent information:




" D,mam ot the intanor
. Gegdioaical Survay

Domestic Geographic
Name Report

Usa thus form 10 recommeand a featre
ma or 10 $uggest a nama cnange.

For faatyras on Fedaral lands, cogroinate
uasts win the agency (U.S. Forest

tvice, Natonal Park Service, Bureau of
nd Management. etc.) for the adminis-
uve araa in wnich the feature 18 located.

3. On the reverse sida of this form give 5. Return this form to:
informauon on the local usage ana authornty Arizona Stat :

¢ Board on Geographic
{or recommended name. and Historic Names Bap
4. For more for a the Geogr c dc; 'f;esa;tlt_ne{:ﬂ of Library, Archives
Names iniormanon System or the Nationat 1700 wu ic Records
Gazetleer orogram, cantact the U.S. Boara on D fest Washington, Room 200
Geograpnic Names at 703-648-4544, hoenix, Arizona 85007

stlon requestad:

Propased naw name
Application change
Name change

Other

Recommended name

Hacker Wash

State Arizona

County or equivalant ,
i 4 Maricopa

Administrative area

‘fic area covered:
ati 32° 56 _32 ‘(s
atitude: 32 ¢ 53 + 33 '@S

action{s) .. Township(s)

longitude: 112° _45 * 23 (W€ &K (Moulh End Conter
longitude: 112+ 43 + 44 - @E K @End

Range(s) ..——— Meridian Elevation ftsm.

‘ype of faature (stream. mountain, populated placa, etc.); ' Dry Wash

s the 1eature identifiad (including other namas}, in the Geographic Names information Systam (GNIS)?

J yes L no 1 unknown

if yas, pleasa indicate how it is listed:

Jascription of featurae {physical shapa, length, width, direction of flow, etc.):

Flows from south to north,

Length is approximately 5 miles long. Wash passes through

a borrow pit just south of Gila Bend Canal where it joins with flow from Evans Wash.

Vaps and cther sources using (eCOM-=
mended namae (include sceie and date)

Msaps and other sources usiig other name
or spplication (Inciude scais and date)

Other name (variants)

|
|
|

Na iormation such as ongin, meaning of the recommandad name, historical significancs, biographical data (il commemorativa),
natute of usaga or application, or any othar pertinant informaton:




t rtment ot the intenor
i logical Survey

Domestic Geographic
Name Report

L N
Use ttus form 10 recommend a teature 3. On the reversa side of this form qive 5. Return thus form 1o
ma of 10 SUggest & Namea cnanga. informagan on the locat usage and authonty Arizona State Board on G ;
eographic
{for recommended name. and Historic Names B
For feansres on Federas lands, coormnate ¢/o Depart fLi .
wests with the agency (U.S. Forest 4. For more information about tha Geagrapnic and g bl'.“““ of Library, Archives
rnca, Natonal Park Senice. Bureau ol Names informanon Systam or the National 1700 W ublic Records
nc Managemant. eic.) for the adminis- (Gazettesr program. contact the U.S. Boara on on est Washington, Room 200
five area in wnich the feature 13 located. Gaeograpmc Names at 703-648-4544. oenix, Arizona 85007
stion requastad: Recaommended name
Proposed new name I-8 Wash' East
Application change .
i g State Arizona
Name cnange i
g . County or equivalant Maricopa
Cther Administrative area
ific area covared:
ai.. 32+ _55 ' 53 -®s Longitude: 112 43 « 38 -We K @End Canter
atitude: 32+ 56 « 07 '@S Longitude: 112 42 + 39 -4k .‘E'End
ection(s)__ Township(s)— .~ Range{s) .. Maridian Elevation f#./m.
‘ype of featurse (stream. mountain, popuiataed place, etc.): Dry Wash

3 the feature identified (including other namaes), in the Geographic Names inirrmation System (GNISY?
J yes L no J unknown  Hf yas, please indicata how it is listeu:

Yoscription of featurae (physical shapae, fength, width. direction of tlow, etc.):

Diversion from Scott Avenue Wash at I-8 is routed through borrow pit to confluence

with cemetery and Evans washes. Flow is east to west. Length is 0.8 miles (approx)

zps and other sources using [OCOM:

Maps and other sources using other neme
nengded name (inciude scaie and date) Other name {variants)

or application (Inciude scale and date}

|
l
|
\

iniormation such as origin, meaning of the recommanded name, histarical significance, niographical data (if commemorative),
nature of usage or application, or any othar partinant information:




" D.mem of the intenor

. Geoloacal Survay

Domestic Geographic

Name Report

Usa this form to recommend a featute
T Of tO SUQgest a name cnange.

For feawires on fedaral lands, coorainata
}ests win the agency (U.S, Forest

mice, National Park Service, Bureau of
na Management etc.) for the adminis-
uve area i wnich the feature 18 located.,

3. On the reversae sida of this form qive
informauon on the local usage and authonty
for recommenaed name.

4, For more nformaton about the Geograpnic
Names informaton Systam of the Natioha
Gazatesr program, contact the U.S. Boara on
Gaograpnic Names at 703-648-4544,

5. Return ttus form 1o

Arizona State Board on Geographic
and Historic Names

</0 Department of Library, Archives
and Public Records

1700 West Washington, Reom 200

Phoenix, Arizona 85007

stlon requested:

Proposed new name
Application change
Name changa

Other

Recommended name

Hacker Wash Diversion

State Arizona

County or equivalant .
i q Maricopa

Administrative area

‘fic araa covared:

a!jﬂ. 32 ¢ 56 ' 35 '@S Longitude: _112¢ 44 * 25 '@E an Center

atitude: _32 * 56 ' 24 '@ Longitude: _112° 44 + 02 'OE K.r End

action(s) Township(s) Rangea(s) Maridian Elevation H./m.
ype of {eature (stream, mountain, populated place, etc.): Dry Wash

3 the feature idantified (including othar names}, in the Geographic Names Informaticr Systam (GNIS)?

1 vyas L no 1 unknown

H yes, please indicata how ft is listed:

Jascriptlon of featurae (physical shapa, langth, width, direction of flow, etc.):

Diversion from Hacker Wash at I-8 follows this diversion wash until’'it reaches

the traffic interchange where it passes under and rejoins Hacker Wash.

from east to west.

Length is approximately 0.5 miles.

Flow 1is

vaps and other sourcos using reCom-
mended name (inciude scaie and dxte)

Other name (variants)

Maps and other sources using other neme
or application (include scsio and date}

|
|
|

l

Na.nt'orma:ton such as origin, meaning of the recommendad namae. histoncal significanca, biographical data (it commaemorative),
nature of usage or application, or any othar pertinent infarmation:

E




R N

" D.mem ot tha intenor

.. Gaowaicat Survay

Domestic Geographic
Name Report

Usa tnts form to recommend a featuro 3. On the reverse side ot this foarm give 5. Return trus form 1o

Ta Of 10 SUGGest 4 Name cnanga. informaton on the tocal usage and authanty Arizona State Board on Geographic
for recommenced namas. and Historic Narnes

For features on Federal lands, cooroinata ¢/o Department of Lib .

uests with the agency (U.S. Forest 4, For mora miormation about the Geoqrapnic and gub“c R o 4 ibrary, Archives

mvice, Nauonal Park Serace, Bureau of Names informanon Systam or the National 1700 West W ecoras

na Managemant, etc.) for the adminis- Gazetneer orogram, contact the U.S. Board on PR est Washington, Room 200

tve area 1o which the feature 18 located, Geograpnic Names at 703-648-4544, oenix, Arizona 85007

dlon requasted: Recommended name

Propasad new name Gila Bend Canal Wash

Application change State Arizona

Name change County or squivalant

Maricopa

Other Administtatrve area

-

ific area covered:
a!it. 32* 55 ' _59 '@S Longitude: 112 * 44 * 00 =(DE Z@End Canter
attude: _ 32 36 24 @S  longtude: 112° 45 ' 05 @& &KX (Headingfnd

action{s) —________ Township{s) — . Range(s) —_____ Meridian Elavation ft./m.

'ypa of {eature {stream. mountain, populated place, etc.): Dxy Wash

; the feature identified {including other namas), in the Geographic Names infermation Systam (GNIS)?

1 vyes T no 1 unknown it yas, plaase indicata haw it is listeq:

Yascription of festura (physical shapa, langth, width, diraction of tlow. atc.):

Length is approximately 1.1 miles. Flow is from east to west. This is diverted flow

from Hacker Wash at the Gila Bend Canal to the west to Quilotosa Wash.

Vzps and other sources using recom-

Maps and other sources using other name
nended neme (Include scaie and date) Other neme (variznts)}

or appiication (Include scale and date)

|
l
|

F’mformamn such as origin, meaning of tha recammaendad namae, histerical significanca, piographical data (if commemarative),
naturg of usage or application, or any other pertinant information:




Gila Bend ADMS/ADMP
FCDMC No. 99-18
EEC No. 99541

To:  Geza Kmetty
From: Mark Gavan
Date: 12/14/2000

Subject: Response to review comments (dated 11/9/00) to the Draft Floodplain
Delineation (Report date 9/27/00) for Gila Bend Area Drainage Master
Plan.

This memo address the review comments made by Chris Perry on November 9, 2000
regarding the Draft Floodpiain Delineation and accompanying report. The following
review comments are followed by EEC and Premier’s responses. All items that require
attention will be reevaluated and included in the Technical Data Notebook. In some
instances a response may only require a verbal description which will be documented
herein.

Bender Wash Main

) Re check bank stations to ensure they represent actual conditions. Current
locations appear too low in the cross sections along this and other reaches.

Response: This item was resolved in the November 2™ meeting.

2) At cross sections RS 3.216, 2.833, large percentage of LOB is marked as
ineffective, but is not carried through to RS 2.720, why?

Response: This item was resolved in the November 2°” mieuiing.

3) There is no separate RAS model for “west” tributary, labeled 0.046 through
0.911. Pleas submit or explain the omission.

Response: The west tributary actually is not a tributary, but a short offshoot of the main
channel that splits out upstream of the study area. Therefore the full flow was
modeled in the main wash at the upstream-most cross section, and allowed to
slowly expand into the “west tributary” using ineffective flow encroachments as
the flow continues downstream.

4) For cross-section RS 3.661 through RS 2.553, the n-values are inconsistent with
those determined in the n-value report update (May 5, 2000). For instance, the Bender
Wash upstream reaches match the n-values of Reach D in the n-value report, which is
actually the North Tributary of the current submittal.




Response: Reach D in the n-value report actually does correspond to the Bender Wash
Main Branch. Bender Wash North Tributary was added to the study after the n-
value report submittal, so there has been no n value determined for that specific
reach. As a temporary solution for the draft floodplain submittal, the same n
values were used for the North Tributary reach as for the Main Branch, with the
intent of verifying that assumption and possibly revising the North Tributary
model.

5) At RS 3.577 through 3.398, what is the need for the ROB ineffective areas?

Response: Ineffective flow encroachments were used at these cross sections as a
substitute for clipping the cross section off at the top of the right-most ridge line.
I like to use this method during preliminary modeling just in case I want to use the
blocked-out ground data again. Once the floodplain/floodway delineation is
finalized, I will remove those ineffective flow encroachments and clip the cross
sections at the top of the ridge line.

Sand Tank Wash

1) AT RS 5.464, the ROB ineffective flows area should include the channel section
from station 10300 to 10700 to be consistent with U/S and D/S sections.

Response: At RS 5.464, the ROB ineffective flow encroachment station was selected to
allow expansion of the floodplain from its relatively narrow width at RS 5.659 to
its larger width at RS 5.464 and 5.370. Note that the ROB ineffective flow
encroachments starting at RS 5.659 and ending at 5.464 move progressively
outward as the right floodplain limit expands outward.

Scott Avenue Wash

1) At RS 6.700, is the ineffective area in the LOB nececsary?

Response: This ineffective flow area was used for the same reason as explained in the
response to comment (5) on Bender Wash main: it’s a temporary method of
“removing” the unneeded area at the end of the cross section. In the final
submittal, I will clip off that area of the cross section altogether.

Unnamed Wash No. 4

1) Check bank locations at the following cross-sections: RS 0.001, 0.106, 1.429,
1.529. Bank stations can be adjusted and n-values modified as necessary to
ensure consistent bank stations between cross-sections.,

Response: Premier will review the bank locations and will revise as necessary.




2) At RS 1.335, consider coding the LOB as ineffective, due to the shallow depth
(less than 0.5 ft.).

Response: Premier will evaluate.

Gila Bend Canal Wash

1) Change title to “East of Quilotosa”

Response: Will revise.

2) At RS 1.359, the canal is not modeled in the cross-section
Response: Will revise.

3) In the HEC-2 analysis, the cross-section stationing doesn’t match drawing.

Response: Will revise.

4) At RS 2.022 and 1.733, the north bank of canal is higher than the elevation (south
bank) used for weir analysis. Why?

Response: The south bank was used as the basis for overtopping, of the canal, as it is the
initial restriction for side weir flow. The canal banks vary but are generally
within 0.5 feet of one another. The cross sections in the model represent the flow
path but is not a fair representation of what the side weir looks like.

1-8 West

1) In the HEC-2 model, the WC elevations do not match bank elevations used in
HEC-RAS model (about 0.5’ difference). Please correct the models so that they
are consistent.

Response; Will evaluate and revise.

Unnamed Wash No. 1

1) At RS 5.385 and 5.483, should Q input be 32077
Response: This item was resolved in the November 2" meeting.

General

1) Title records for all HEC-2 and HEC-RAS models should include. study name,
contractor, source of hydrology, source of survey, contract number, and datum.




Response: These items will be included in next submittal.

2) Round discharge values to the nearest whole number from 10 to 1000 cfs, and to
three significant figures above 1,000 cfs. For instance, 24,274 cfs and 1,348 cfs
inputs should round to 24,300 cfs and 1,350 cfs.

Response: Will revise values for reporting final flows, but for intermediate calculations
the preferred method is to use unrounded values to avoid roundoff errors.

3) Round n-values to the nearest 0.005 for values greater than 0.030.

Response: Will revise.

If you have any additional comments please contact me at (602) 248-7702.

EEC.

Mark Gavan, P.E.
Project Manager
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October 16, 2000

civil engineering
Mzr. Shane D. Dille, Town Manager
Town of Gila Bend

644 W. Pima Street

transportation Gila Bend, Arizona 85337

Re: Gila Bend Area Drainage Master Plan
FCD No. 99-18
EEC No. 99541

‘ronmental services

waler resources Dear Mr. Dille:

This letter is to inform you that many of the 100-year, flood flows that were
tand surveying identified with the previous hydrologic analysis will most likely change due flow
diversions on Bender Wash and Sand Tank Wash; upstream of I-8, In addition, the
Gila Bend Canal embankment was determined to be overtopped in more places than
previously thought. These changes in the hydrologic condition were discovered with
s.velopment our detailed floodplain mapping and hydraulic modeling of the washes upstream of
the freeway. The Fiood Control District is currently reviewing the floodplain
calculations and the revised peak flows, and therefore, the analysis is not final and
should be considered as preliminary. However, we thought we would inform you so
hydrology | that you can advise the developer of Section 35. It’s our understanding that they are
' in the process of developing plans for their development. This information will be
important to them.

d! hitectur: . e g Ly .
oscapa arenieee The results of our preliminary analysis indicaie iL:at the 100-year peak discharge on

the wash that impacts Section 35 (crosses Pima Street just west of Gila Boulevard)
has increased from 2,700 cfs to 8,700 cfs. This is a significant change that will affect
the design of the development in Section 35.

Please feel free to call me if you have any questions. I will keep you informed of the

District’s review and final determination on the existing condition flood flows.

Sincerely,

/EE%;/;@P——J
Mark T Gavan, P.E.

. c: Geza E. Kmetty, FCDMC

Engineering and Environmental Consuitants, inc.
3501 N. 16th Street « Phoenix, Arizona 85016
Phone: 602-248-7702 Fax: 602-248-7851




October 6, 2000

civil engineering
Mr. Geza Kmetty, P.E.
Project Manager
ransportation Flood Control District of Maricopa County

2801 West Durango Street
Phoenix, Arizona 85009-6399

ronmental services Re: Gila Bend ADMP, Change Order No. 2
FCD No. 99-18
EEC Job No. 99541

water resources
Dear Geza:

In order to have enough time to incorporate flooding problems identified with the
new detailed floodplain delineation work into the ADMP, we are requesting an
increase in the contract time (please refer to attached justification). The original

i schedule for this project had the ADMP and floodplain delineation work on a
s.eropmenr i parallel track. The detailed floodplain delineations, however, have identified
additional flooding problems that need to be incorporated into the ADMP. This
request is only for additional time. No increase in the contract amount is

fand surveying

 necessary.
hydrology essaty
PROPOSED TIME EXTENSION
dscape architecture | We propose a time extension of 120 days ir order to have adequate time to

incorporate flooding problems identified with the floodplain delineation work.
| This time extension will move the completion date from December 6, 2000 to
{ April 6, 2001. Please call me if you have any questions.
|
|

Sincerely,
EEC

Mo

Mark T. Gavan, P.E.
Project Manager

Engineering and Environmental Constitants, Inc.
3501 N. 16th Street + Phoenix, Arizona 85016
Phone: 602-248-7702 Fax: 602-248-7851




Gila Bend ADMP
Justification for Change Order No. 2 (request to revise the completion date
from December 6, 2000 to April 6, 2001)

It’s been discovered with our floodplain delineation work that there are a number
of significant changes to the hydrology for the Gila Bend area. These changes
have 1) increased the time required to analyze the floodplains and 2) caused
significant impact to the drainage master plan. Consequently, we believe
additional time is required to obtain concurrence on the revised hydrology and to
incorporate the new hydrology into the recommended plan,

Our scope of work and schedule was based on the assumption that the hydrology
is a given. We were tasked with reviewing the hydrology, which we did, but the
necessary modifications could only be determined with the detailed hydraulic
modeling. The 1992 hydrologic model had to be modified in order to 1) account
for numerous additional split flows identified with the HEC-RAS floodplain
modeling, and 2) account for changes in the storage routing behind the Gila Bend
Canal identified with the new detailed mapping. The analysis of many of the
detailed study reaches required an integrated, iterative approach of hydrologic
and hydraulic modeling to determine the final peak discharges and corresponding
floodplain boundaries.

These hydrologic modeling changes have considerable impact on the drainage
master plan, most notably a major shift of flow into Quilotosa Wash from both
Sand Tank Wash and Sauceda Wash. The peak discharge on Quilotosa Wash
increased from 5500 cfs to 22,300 cfs; and there 1s a corresponding decrease in
peak discharge on Sand Tank Wash from 18,100 ¢fs down to 12,400 cfs and on
Sauceda Wash from 12,400 cfs down to 4700 cfs.

In order to have enough time to incorporate the new hydrology and associated
flooding problems info the ADMP, we are requesting an increase in the contract
time. The original schedule for this project had the ADMP and floodplain
delineation work on a parallel track. Now that we know the hydrology is
dependent on the floodplain mapping task, that schedule is no longer valid.




United States Department of the Interior (e~

U.S. Fish and Wildlife Service
2321 W. Royal Palm Road, Suite 103
Phoenix, Arizona 85021-4951 "/
(602)640-2720 FAX (602)640-2730

In Reply Refer To:

AESO/SE
2-21-99-1-254 June 30, 1999

Mr. Michael Collins RECEIVED Jut - ¢ 1999

Vice President, Environmental Services

EEC Civil Engineering & Environmenta! Services
3501 North 16th Street

Phoenix, Arizona 85016-6419

RE: Area Drainage Master Plan for Gila Bend

Dear Mr. Collins:

This letter responds to your June 17, 1999, request for an inventory of threatened or endangered
species, or those that are proposed to be listed as such under the Endangered Species Act of
1973, as amended (Act), which may potentially occur in your project area (Maricopa County).
The enclosed list may include candidate species as well. We hope the enclosed county list of
species will be helpful. In future communications regarding this project, please refer to
consultation number 2-21-99-1-254.

The enclosed list of the endangered, threatened, proposed, and candidate species includes all
those potentially occurring anywhere in the county, or counties, where your project occurs.
Please note that your project area may not necessarilv include all or any of these species. The
information provided includes general descriptions, haois. requirements, and other information
for each species on the list. Also on the enclosed list is the Code of Federal Regulations (CFR)
citation for each listed or proposed species. Additional information can be found in the CFR
and is available at most public libraries. This information should assist you in determining
which species may or may not occur within your project area. Site-specific surveys could also
be helpful and may be needed to verify the presence or absence of a species or its habitat as
required for the evaluation of proposed project-related impacts.

Endangered and threatened species are protected by Federal law and must be considered prior
to project development. If the action agency determines that listed species or critical habitat may
be adversely affected by a federally funded, permitted, or authorized activity, the action agency
must request formal consultation with the Service. If the action agency determines that the
planned action may jeopardize a proposed species or destroy or adversely modify proposed
critical habitat, the action agency must enter into a section 7 conference with the Service.
Candidate species are those which are being considered for addition to the list of threatened or
endangered species. Candidate species are those for which there is sufficient information to

o
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support a proposal for listing. Although candidate species have no legal protection under the
Act, we recommend that they be considered in the planning process in the event that they
become listed or proposed for listing prior to project completion.

If any proposed action occurs in or near areas with trees and shrubs growing along watercourses,
known as riparian habitat, the Service recommends the protection of these areas. Riparian areas
are critical to biological community diversity and provide linear corridors important to migratory
species. In addition, if the project will result in the deposition of dredged or fill materials into
waterways or excavation in waterways, we recommend you contact the Army Corps of
Engineers which regulates these activities under Section 404 of the Clean Water Act.

The State of Arizona protects some plant and animal species not protected by Federal law. We
recommend you contact the Arizona Game and Fish Department and the Arizona Department
of Agriculture for State-listed or sensitive species in your project area.

The Service appreciates your efforts to identify and avoid impacts to listed and sensitive species
in your project area. If we may be of further assistance, please feel free to contact Tom Gatz
(x240).

Sincerely,

David L. Harlow
Field Supervisor

Enclosure




LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY: MARICOPA

03/25M1999
1) LISTED ' TOTAL="14
NAME: ARIZONA AGAVE AGAVE ARIZONICA
STATUS: ENDANGERED CRITICALHAB No RECOVERY PLAN: No CFR: 49 FR 21055, 05-18-1984

DESCRIPTION: HAS ATTRACTIVE ROSETTES OF BRIGHT GREEN LEAVES WITH DARK
MAHOGANY MARGINS, FLOWER: BORNE ON SUB-UMBELLATE

INFLORESCENCES. ELEVATION

RANGE: 3000-6000 FT.
COUNTIES: GILA, YAVAPA|, MARICOPA

HABITAT: TRANSITION ZONE BETWEEN OAK-JUNIPER WOODLAND & MOUNTAIN MAHOGANY-CAK SCRUB

SCATTERED CLONES IN NEW RIVER MOUNTAINS AND SIERRA ANCHA. USUALLY FOUND ON STEEP, ROCKY
SLOPES. POSSIBLY MAZATAL MOUNTAINS. SHOULD BE LOOKED FOR WHEREVER THE RANGES OF Agave
tcumeyana var. bella AND Agave chrystantha OVERLAP.

NAME: ARIZONA CLIFFROSE PURSHIA SUBINTEGRA

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 49 FR 22326 5-29-84
DESCRIPTION: EVERGREEN SHRUB OF THE RGSE FAMILY (ROSEACEAE). BARK PALE

SHREDDY. YOUNG TWIGS WITH DENSE HAIRS. LEAVES 1-5 LOBES AND

EDGES CURL DOWNWARD (REVOLUTE), FLOWERS: 5 WHITE OR YELLOW E| EVATION

PETALS <0.5 INCH L.ONG. RANGE: <4000 FT.

COUNTIES: GRAHAM YAVAPAI MARICOPA MOHAVE

HABITAT: CHARACTERISTIC WHITE SOILS OF TERTIARY LIMESTONE LAKEBED DEPOSITS.

WHITE SOILS OF TERITIARY LIMESTONE LAKEBED DEPOSITS CAN BE SEEN FROM A DISTANCE.

NAME: ARIZONA HEDBGEHOG CACTUS ECHINOCEREUS TRIGLOCHIDIATUS ARIZONICUS

STATUS: ENDANGERED CRITICALHAB No RECOVERY PLAN: No CFR: 44 FR 61556,10-15-1979

DESCRIPTION: DARK GREEN CYLINDROID 2.5-12 INCHES TALL, 2-10 INCHES IN
DIAMETER, SINGLE OR IN CLUSTERS. 1-3 GRAY OR PINKISH CENTRAL
SPINES LARGEST DEFLEXED AND 5-11 SHORTER RADIAL SPINES,
FLOWER: BRILLIANT RED, SIDE OF STEM IN APRIL- MAY

COUNTIES: MARICOPA, GILA, PINAL

ELEVATION
RANGE: 3700-5200 FT.

HABITAT: ECOTONE BETWEEN INTERIOR CHAPPARAL AND MADREAN EVERGREEN WOODLAND

OPEN SLOPES, IN NARROW CRACKS BETWEEN BOULDERS, AND IN UNDERSTORY OF SHRUBS. THIS VARIETY IS
BELIEVED TO INTERGRADE AT THE EDGES OF ITS DISTRIBUTION WITH VARIETIES MELANCANTHUS AND
NEOMEXICANUS CAUSING SOME CONFUSION IN IDENTIFICATION.

T -
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LISTEDR, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY: MARICOPA
03/25/1999

NAME: GILA TOPMINNOW - POECILIOPSIS OCCIDENTALIS OCCIDENTALIS

STATUS: ENDANGERED CRITICALHAB No RECOVERY PLAN: Yes CFR: 32 FR 4001, 03-11-1967
DESCRIPTION: SMALL (2 INCHES), GUPPY-LIKE, LIVE BEARING, LACKS DARK SPOTS ON
ITS FINS. BREEDING MALES ARE JET BLACK WITH YELLOW FINS.
ELEVATION
RANGE: <4500 FT.
COUNTIES: GILA, PINAL, GRAHAM, YAVAPAL, SANTA CRUZ, PIMA, MARICOPA, LA PAZ

HABITAT: SMALL STREAMS, SPRINGS, AND CIENEGAS VEGETATED SHALLOWS

SPECIES HISTORICALLY OCCURRED IN BACKWATERS OF LARGE RIVERS BUT IS CURRENTLY ISOLATED TO SMALL
STREAMS AND SPRINGS

NAME: RAZORBACK SUCKER ' ' XYRAUCHEN TEXANUS

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: Yes CFR: 55FR 21154, 05-22.1990;
DESCRIPTION: LARGE (UP TO 3 FEET AND UP TO 16 POUNDS) LONG, HIGH SHARP- 59 FR 13374, 03-21-1994
EDGED KEEL-LIKE HUMP BERIND THE HEAD. HEAD FLATTENED ON TOP.
OLIVE-BROWN ABOVE TO YELLOWISH BELOW. ELEVATION

RANGE: <6000 FT.
COUNTIES: GREENLEE, MOHAVE, PINAL, YAVAPA! YUMA, LA PAZ, MARICOPA (REFUGIA), GILA, COCONINO, GRAHAM

HABITAT: RIVERINE & LACUSTRINE AREAS, GENERALLY NOT IN FAST MOVING WATER AND MAY USE BACKWATERS

SPECIES IS ALSO FOUND IN HORSESHOE RESERVOIR (MARICOPA COUNTY).CRITICAL HABITAT INCLUDES THE 100-
YEAR FLOODPLAIN OF THE RIVER THROUGH GRAND CANYON FROM CONFLUENCE WITH PARIA RIVER TO HOOVER
DAM; HOOQVER DAM TO DAVIS DAM; PARKER DAM TO IMPERIAL DAM. ALSO GILA RIVER FROM AZ/NM BORDER TO

COOLIDGE DAM; AND SALT RIVER FROM HWY 60/SR 77 BRIDGE TO ROOSEVELT DAM; VERDE RIVER FROM FS
BOUNDARY TO HORSESHOE LAKE.

NAME: AMERICAN PEREGRINE FALCON FALCO PEREGRINUS ANATUM
STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 35 FR 16047, 10-13-70; 35
DESCRIPTION:; A RECLUSIVE, CROW-SIZED FALCON SLATY BLUE ABOVE WHITISH FR 8495, 06-02-70

BELOW WITH FINE DARK BARRING. THE HEAD IS BLACK AND APPEARS

TO BE MASKED OR HELMETED. WINGS LONG AND POINTED. LOUD ELEVATION

WAILING CALLS ARE GIVEN DURING BREEDING PERIOD. RANGE: 3500-9000 FT.
COUNTIES: MOHAVE COCONINO NAVAJO APACHE SANTA CRUZ MARICOPA COCHISE YAVAPAI GILA PINAL PIMA,

GREENLEE GRAHAM YUMA

HABITAT: CLIFFS AND STEEP TERRAIN USUALLY NEAR WATER OR WQODLANDS WITH ABUNDANT PREY

THIS 1S A WIDE-RANGING MIGRATORY BIRD THAT USES A VARIETY OF HABITATS. BREEDING BIRDS ARE YEAR-
ROUND RESIDENTS. OTHER BIRDS WINTER AND MIGRATE THROUGH ARIZONA, SPECIES IS ENDANGERED FROM
REPRODUCTIVE FAILURE FROM PESTICIDES. SPECIES HAS BEEN PROPOSED FOR DELISTING (63 FR 45446} BUT
STILL RECEIVES FULL PROTECTION UNDER ESA
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. LISTED, PROPOSED, AND CANDILATE SPECIES FOR THE FOLLOWING COUNTY: MARICOPA
03/25/1999

.\ME: SOUTHWESTERN WILLOW FLYCATCHER EMPIDONAX TRAILLH EXTIMUS

STATUS: ENDANGERED CRITICAL HAB Yes RECOVERY PLAN: No CFR: 60 FR 10694, 02-27-95
DESCRIPTION:; SMALL PASSERINE (ABOUT 6") GRAYISH-GREEN BACK AND WINGS,

WHITISH THROAT, LIGHT OLIVE-GRAY BREAST AND PALE YELLOWISH

BELLY. TWO WINGBARS VISIBLE. EYE-RING FAINT OR ABSENT. - ELEVATION

RANGE: <8500 FT.
COUNTIES: YAVAPAI, GILA, MARICOPA, MOHAVE, COCONINO, NAVAIO, APACHE, PINAL, LA PAZ, GREENLEE, GRAHAM,
YUMA, PIMA, COCHISE, SANTA CRUZ
HABITAT: COTTONWOOD/MWILLOW & TAMARISK VEGETATION COMMUNITIES ALONG RIVERS & STREAMS

MIGRATORY RIPARIAN OBLIGATE SPECIES THAT OCCUPIES BREEDQING HABITAT FROM LATE APRIL TO
SEPTEMBER. DISTRIBUTION WITHIN ITS RANGE 1S RESTRICTED TO RIPARIAN CORRIDORS. DIFFICULT TO
DISTINGUISH FROM OTHER MEMBERS OF THE EMPIDONAX COMPLEX BY SIGHT ALONE. TRAINING SEMINAR
REQUIRED FOR THOSE CONDUCTING FLYCATCHER SURVEYS. CRITICAL HABITAT ON PORTIONS OF THE 100-YEAR
FLOODPLAIN ON SAN PEDRO AND VERDE RIVERS; WET BEAVER AND WEST CLEAR CREEKS, INCLUDING TAVASCI
MARSH AND ISTER FLAT; THE COLORADO RIVER, THE LITTLE COLORADO RIVER, AND THE WEST, EAST, AND
SOUTH FORKS OF THE LITTLE COLORADO RIVER, REFERENCE 60 CFR:62 FR 39129, 7/22/97.

NAME: YUMA CLAPPER RAIL RALLUS LONGIROSTRIS YUMANENSIS
STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001, 03-11-67; 48
DESCRIPTION: WATER BIRD WITH LONG LEGS AND SHORT TAIL. LONG SLENDER FR 34182, 07-27-83

DECURVED BILL. MOTTLED BROWN ON GRAY ON ITS RUMP. FLANKS
AND UNDERSIDES ARE DARK GRAY WITH NARROW VERTICAL STRIPES  £{ EVATION
PRODUCING A BARRING EFFECT. RANGE:

: <4500 FT.
‘JOUNTIES: YUMA, LA PAZ, MARICOPA, PINAL, MOHAVE

HABITAT: FRESH WATER AND BRACKISH MARSHES

SPECIES IS ASSOCIATED WITH DENSE EMERGENT RIPARIAN VEGETATION. REQUIRES WET SUBSTRATE
{MUDFLAT, SANDBAR) WITH DENSE HERBACEOQUS OR WOODY VEGETATION FOR NESTING AND FORAGING.
CHANNELIZATION AND MARSH DEVELOPMENT ARE PRIMARY SOURCES OF HABITAT LOSS.
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Gorvernor

Jane Dee Hull
OF ARTZONA Commissioners:

Chairman, William Berlat, Tucson

*THE STATE

W, Hays Gilstrap, Phoenix
Dennis D, Manning, Alpine

GAME & FISH DEPARTMENT ™" atasia

2221 West Greenway Road, Phoenix, Arizona 850234399 (602) 942-3000 Director
Duane L. Shroufe

www.gf.state.az.us
Deputy Direcior
Steve K. Ferrel]

June 29, 1999

Mr. Michael Colli
Mr. Michael Collins RECEIVED JUL - 6 1999

3501 North 16" Street
Phoenix, Arizona 85016-6419

Dear Mr. Collins:

Re:  Special Status Species; Within Twenty Miies of Gila Bend, Arizona
Dear Mr. Collins:

The Arizona Game and Fish Department (Department) has reviewed your letter, dated June 17,
1999, regarding special status species in the above-referenced area, and the following
. information is provided.

The Department's Heritage Data Management System has been accessed and current records
show that the special status species listed below have been documented as occurring within
twenty miles of Gila Bend, Arizona.

COMMON NAME SCIENTIFIC NAME STATUS

California snakewood Colubrina californica S

Harris’ hawk Parabuteo unicinctus S

Sonoran desert tortoise Gopherus agassizii WC,S

Western snowy plover Charadrius alexandrinus nivosus WC,S

Yuma clapper rail Rallus longirostris yumanensis LE,WC.S
STATUS DEFINITIONS

LE - Listed Endangered. Species identified by the U.S. Fish and Wildlife Service under the
Endangered Species Act as being in imminent jeopardy of extinction.

WC - Wildlife of Special Concern in Arizona. Species whose occurrence in Arizona is or may
be in jeopardy, or with known or perceived threats or population declines, as described by
the Department's listing of Wildlife of Special Concern in Arizona (WSCA, in prep.).

. Species included in WSCA are currently the same as those in Threatened Native Wildlife
in Arizona (1988).

An Equal Opportunity Reasonable Accommodations Agency




Mr. Michael Collins

June 29, 1999

2
. S- Sensitive. Species classified as "sensitive" by the Regional Forester when occurring on

lands managed by the U.S.D.A. Forest Service.

At this time, the Department's comments are limited to the special status species information
provided above. This correspondence does not represent the Department's evaluation of impacts
to wildlife or wildlife habitat associated with activities occurring in the subject area. If you have
any questions regarding this letter, please contact me at (602) 789-3606.

Sincerely,

Nancy Olson

Project Evaluation Specialist
Habitat Branch

NLO:no

cC: Russ Engel, Habitat Program Manager, Region IV, Yuma

. AGFD# 6-21-99(08)




Froop ConrroL DistriCT

of

Maricopa County BOARD OF DIRECTORS

Jan Brewer
Fulton Brock
Andrew Kunasek
Don Stapley
Mary Rose Garrido Wilcox

2801 West Durango Street * Phoenix, Arizona §5009-6399
Telephone (602) 506-1501
Fax {(602) 506-4601
TT {(602) 506-5897

March 9, 2000

Mark Gavin, P.E. RECE
v IVEDMAR 9 g

3501 North 16™ Street
Phoenix, AZ 85016

SUBJECT: Review comments on draft Manning’s n-value report and proposed cross-
sections for Gila Bend Area Drainage Master Plan

Dear Mr. Gavin:
Enclosed are my comments on the draft Manning’s n-value report for the Gila Bend Area
Drainage Master Plan, as welil as comments by Russ Cruff and red-line comments on the

proposed cross-sections.

Please call me at (602) 506-4001 if you have any questions regarding these comments.
Sincerely,

s Fi”

Chris Perry, P.E.
Civil Engineer




General observations

Overall, the n-values presented seem low, tending to follow the minimum values for the range in
each category. The overbanks, especially, need closer inspection since the lower depths of flow
in these areas generally feel the effects of obstructions, vegetation, etc to a greater degree than in
the main channel.

Unnamed Wash #1

1) Left and right overbanks (LOB and ROB) show grass / weed vegetation and a corresponding
n3 of 0 -0.002 for category “small”, which seems low. The main channel has less vegetation,
but a higher n3 (0.004). What is the assumed depth of flow over the LOB and ROB? Does
the depth of flow justify the use of category “small”?

2) On the rough sketch of each typical cross section, show the locations of LOB and ROB.
Likewise, show bank locations on photographs. The location of bank stations may have
significant impact on the proposed n-values. Reference the enclosed draft FCDMC report
“Channel Subdivision and Bank Selection” by R, Cruff, 1999.

Sauceda Wash

3) Similar to Unnamed Wash #1, application of vegetation category “small” is inconsistent with
visual evidence. For instance, reaches A and B use the same photograph for the main
channel, but have n3 values of 0.008 and 0.005, respectively. Include different photographs
as necessary and adjust or justify the n3 values. The LOB and ROB also have very similar
vegetation between reaches, but different n3 values.

4) Consider adjusting the Degree of Irregularity factor within the main channel due to erosion of
side slopes shown in the photographs (Reach C).

Quilotosa Wash

5) Inspection of vegetation factors for this wash show inconsistencies within the report. For
similar channels, n3 ranges from 0 to 0.007. Vegetation factors should be checked and
verified throughout the report.

6) Include a photograph of main channel.

Unnamed Wash #2

7) Verify the use of category “smooth” for Degree o7 freexularity. From the photographs, the
main channel appears to fall in the “minor” or “moderate” categories for Reach A.

8) Vegetation and Effects of Obstructions factors are low for Reach B, especially along LOB
and ROB.

Unnamed Wash #3
9) Similarly, vegetation and Degree of Irregularity factors seem low.

Scott Ave Wash

10) Again, vegetation factor, n3, for Reach A is inconsistent with similar washes throughout the
report.

11) Effects of Obstructions factor is low, based on visual evidence for Reaches B and C.

Sand Tank Wash
12) Vegetation factors for Reaches C and D seem high compared to rest of the report.




Gila Bend Area Drainage Master Plan
n-value estimation

Review by R.W. Cruff, P.E.
March 8, 2000

I believe that the form that they use in determining n-values’s is misleading in the section
for Channel Bed Material. It uses the same “Channel Material” descriptions as Table 1, of the
report by Thomsen and Hjalmarson, which would be fine if they didn’t mix the two sources cited
in Table 1. If they want to use this table as a work document they either need to show the source
of the values or only use the Benson — Dalrymple values. By using the Fine Gravel and Course
Gravel numbers of Chow, they are showing ranges that are covered in the Benson — Dalrymple
values for Gravel, but are lower.

If I were to make a table like theirs, I would leave out the Fine Gravel and Course Gravel
lines with Chow’s values, these are covered in the Gravel. I might add a line for Fine Sand with n
= (.023 —0.026 from the bottom of Table 2, on page 8 of the Thomsen and Hjalmarson report.

I find it difficult to review “n” values without seeing plots of the cross sections showing
the bank station locations. If the bank stations are located improperly, then the “n” values for the
main channel may be in considerable error.

In general, I think that the n-values are low. They use minimum or near minimum bed
values in most cases and very seldom use anything for irregularity, and the overbank vegetation
values may be low. Need to remember that the overbank flow normally less depth, thus a greater
affect from the vegetation, irregularities, and obstructions

The difference could be explained in the difference in water surface depth estimated
when interpreting the photo’s. If their values are used for the 100-year flow’s, anyone using this
model for lower flow conditions should be very cautious and maybe the model should contain a
statement to that effect,
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ENGINEERING AND ENVIRONMENTAL CONSULTANTS, INC.

3501 North 16th Street, Phoenix, Arizona 85016-6419
“Telephone: (602) 248-7702 Facsimile: (602)248-7851

LETTER OF TRANSMITTAL

Date:2/29/00 Job No0.99541
[o: Flood Control District of Maricopa County Attention: Mr.Geza Kmeity
2801 West Durango Re:  Gila Bend ADMP
Phoenix, AZ 85009 Change Order Request

N-Value Report

Proposed HECRAS Cross Segtions Locations

/E ARE SENDING YOU X ATTACHED ___ VIA
Or 1: | Copies Date Description

3 2/29/00 | N-Value Report

1 2/29/00 | Change Order Request for Additional Floodplains

1 Proposed HECRAS Cross Section Locations (2 maps)
EMARKS:

ZO.TO File SIGNED = Mark Gavan
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February 28, 2000

Mr. Geza Kmetty, P.E.

Project Manager

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009-6399

Re:  Gila Bend ADMP, Change Order No. 1
FCD No. 99-18
EEC Job No. 99541

Dear Geza:

With this letter we are requesting an increase in the fee for floodplain delineation
work along with an increase in the contract time in order to allow enough time to
complete the additional work. The additional work is for floodplain delineations
that were not anticipated in the original scope of work. :

SCOPE OF WORK for ADDITIONAL FLOODPLAINS

The existing scope of work includes approximately 18 stream miles of detailed
floodplain delineations on 8 different washes. The eight washes include Sauceda
Wash, Quilotosa Wash, Scott Avenue Wash, Sand Tank Wash, and Unnamed
Washes #1, #2., #3 and #4. This request is to add floodplain/floodway
delineations for the flow along I-8 and the Gila Bend Canal. It also includes two
additional washes on the west side of the planning area. Refer to the proposed
cross section map submitted with this change order request for the wash locations
and proposed cross sections. The additional delineations include:

. I-8, Unnamed Wash #4 to Bender Wash (approx. 1.9 miles) )

u I-8, Quilotosa Wash to Citrus Valley Wash (approx. 2.0 miles) -

= Gila Bend Canal, Sauceda Wash to Citrus Valley Wash (approx. 1.9
miles)

. Gila Bend Canal, Sauceda Wash to SR8S (approx. 2.3 miles)

- Unnamed Wash #5, Gila Bend Canal to BMG Gunnery Range (approx.
1.2 miles)

=  Unnamed Wash #6, Gila Bend Canal to BMG Gunnery Range (approx. -
1.2 miles)

Total Stream Miles = 10.5

Engineering and Environmental Consultants, fric.
3501 N. 16th Street « Phoenix, Arizona 85016
Phone: 802-248-7702 Fax; 602-248-7851




Mr. Geza E. hmetty, P.E.
February 28, 2000
Page 2

The methods used to conduct the floodplain delineation work will be in
accordance with our contract and will follow the procedures set forth in the
Consultant Guideline, Incorporated by Reference for Consultant Services, Flood
Control District of Maricopa County, dated October 1, 1998.

PROPOSED FEE

Our proposed fee for this additional work is $47,416 (please refer to the attached
project estimating sheet.

PROPOSED TIME EXTENSION
We propose a time extension of 70 days in order to have adequate time to
camplete the additional floodplain delineation work. This time extension will

move the completion date from September 27, 2000 to December 6, 2000.

Please call me if you have any questions.
Sincerely,
@ EEC

M A

Mark T. Gavan, P.E.
Project Manager




PROJECT ESTIMATING SHEET

Change Order No. 1

Type of Work Project Engineer CADD Word Total Direct Total
and Task Manager Hydrologist Technician Processor Labor Fees Amount
Hrs 96.861Hrs 69.08|Hrs © 56.13{Hrs 43,18 [Hrs Dollars

1. Field Recon 8 774.88 | 4% 331584 [ 0} - 0 . 56 4,090.72 4,090.72
2. N-Value/Recon 12 1,162.32 20 2,763.20 0 - 32 1,381.76 84 5,307.28 5,307.28
Report : ]

3. Floodplain 24 2,324.64 ) 132 9,118.56 40 2,245.20 0 - 196 13,688.40 13,688.40
Delineation .

4. Floodway 20 1,937.20 § 120 8,289.60 0 - 0 - 140 10,226.80 10,226.80
Delineation .

5. Technical Data 24 232464 | 48 3315834 5 120 6,735.60 1 40 1,727.20 232 14,103.28 14,103.28
Notebook :

Totals 88 8,523.68 | 388 26,803.04 | 160  8,980.80 | 72 3,108.96 7088  47,416.48 47,416.48
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_ January 25, 2000

Ms. Ernestine Marquez
San Lucy Village
Tohono O’odham Nation
P.O. Box GG

Gila Bend, Az. 85337

Re:  Gila Bend Area Drainage Master Plan
FCD No. 99-18
EEC No. 99541

Dear Ms. Marquez:

Our firm is preparing the Gila Bend Area Drainage Master Plan for the Flood
Control District of Maricopa County. The purpose of the project is to 1) identify
existing drainage problems, 2} develop corrective measures to the problems, and 3)
prepare an overall drainage plan for the area that will provide a planning tool to make
sure that future growth won’t adversely impact the existing drainage conditions.
Attached to this letter is a map that shows the boundaries of the study area. You will
notice that the San Lucy Village, as well as the sewage disposal ponds, is located
within the study area.

Currently, we are identifying existing problems such as flooding along Scott Avenue
Wash as it passes through Town. Souie of this data comes from engineering
analysis, but we also want to include flood problems identified by local residents.

To this end, we would like to ask for your input on flooding problems, drainage
concerns, and ideas concerning drainage issues. Specifically, we would like to know
the following.

1. Does your community have any drainage problems that you would like us
to address in the study?

2. Does your community have any plans for new development?

3. Do you have any drainage studies of your community that may be helpful
to this study?

Engineering and Environmental Consultanis, Inc.
3501 N 16th Street = Phoenix, Arizona 85016
Phone: 602-248-7702 fax: 602-248-7851




Ms. Emnistin. »arquez
January 25, 2000
Page 2

I can be reached at (602) 248-7702. Any help you could give us would be most
appreciated. '

Sincerely,

EEC /

ark T. Gavan, P.E.
Project Manager

i Mr, Geza Kimetty
Flood Control District of Maricopa County
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Mr. Frank R. Taylor

Cooper Aerial Surveys Co.
11402 North Cave Creck Road
Phoenix, Arizona 85020

Re: Gila Bend Area Drainage Master Plan
FCD No. 99-18
EEC No. 99541

Dear Frank:
Enclosed is a final list of our ground control points for the Gila Bend ADMP.

With our survey effort, we discovered that our horizontal datum is slightly
different than the horizontal datum of the District’s existing mapping. We
compared our coordinates with the District’s on two NGS points (point GIANT
and point COY). Based on these two points, we have to add 2.17 feet to the
Northing and add 1.30 feet to the Easting to convert the District’s mapping to our
coordinates. The main reason for the difference is that the District had used US
Feet instead of International Feet to calculate English unit coordinates. It is
supposed to be done using International Feet.

If you have any questions, please give me a call.

Sincerely,
EEC

Mark T. Gavan, P.E.
Project Manager

Engineering and Environmental Consultants, Inc.
3501 N. 16th Street = Phoenix, Arizona 85016
Phone: 602-248-7702 Fax. 602-248-7851



Project: Gila Bend Photo Control (894014)
Coordinate System: Arizona State Plane, Central Zone

Datum: NAD83 (Horizontal) NAVDSS (Vertical)

Coordinate Units: International Feet

Elevation Units: US Survey Feet

Printed: 7 Oct 99

Point North East 1888 Elev 1929 Elev Diff. Desc
1 707228.3270 444657.2770 724.6210 722.7380 1.8830 BASE
110 NA NA 7.89.8000 787.8700 1.9300 R-1GRID
111 NA NA 735.9800 733.9600 2.0200 %13 GRID
112 NA NA 735.8300 733.8100 2.0200 B-361 GRID
201 704753.1730 434111.6540 737.2400 735.3900 1.8500 CEDA GRID
202 706739.3140 443994.6720 729.5800 727.7200 1.8700 TOSA GRID
203 705896.5120 452582.6800 753.7600 751.9100 1.8500 COY GRID
204 701406.8390 466416.7420 821.2000 819.2400 1.9600 GIANT GRID
901 704753.2050 434111.7100 737.2610 735,3680 1.8930 CEDA MEA
202 706739.3070 4439046510 729.5740 727.6910 1.8830 TOSA MEA
903 705896.4770 452582.6770 753.6580 751.7520 1.9060 COY MEA
804 701406.9490 466416.8100 821.2100 819.2410 1.8680 GIANT MEA
910 696676.4710 448547.9180 789.8640 787.9380 1.9260 BM R-1 MEA
911 720775.6500 465317.3860 735.9820 733.9940 1.9880 BM X-13 MEA
912 725247.1220 488030.5890 735.8610 733.8470 20140 BM B-361 MEA & EEC ERM 4
951 704753.1980 434111.7080 737.2080 737.2080 901 CK9/27
1001 707470.0450 427636.0520 716.5240 714.6380 1.8860 PP 1
1002 701996.1890 427441.2030 742.3990 740.5030 1.8960 PP2
1003 696726.1690 427159.0950 758.4000 756.4970 1.8030 PP3
1004 702072.1240 430812.4240 732.9940 731.0980 1.8960 PP 4




Paint North East 1988 Elev 1929 Elev Diff. Desc
1005 707433.4020 434365.0450 732.4590 730.5730 1.8860 PP5
1008 696836.5190 434356.7340 768.0550 766.1420 1.0130 PPS6
1007 707453.3240 437995.5210 716.6640 714.7810 18830 PP7
1008 702087.3650 438079.9140 745.1870 743.2870 1.9000 PP8
1009 AOB8E6.3520 437981.5370 772.7370 770.8210 19160 PP9
1010 708353.2430 441508.7310 709.5450 707.6650 1.8800 PP 10
1011 £96810.2000 441573.7280 776.3250 774.4060 1.8190 PP 11
1012 7020005350 445191.3730 754.9750 753.0720 19030 PP 12
1013 725337.5560 446927.1400 634.7520 632.8030 10490 PP 13
1014 723206.3300 447102.0880 644.9550 643.0160 1.6380 PP 14

1015 717837.8800 447115.1370 660.9400 659.0240 19160 PP 156
1016 715525.0340 448092.1800 699.8550 698.0490 10060 PP 16
1017 712668.3230 447196.4140 702.5960 700.7060 1.8800 PP 17
1018 710088.8440 447812.3500 710.5360 708.6530 1.8830 PP 18
1019 709505.6840 447266.7410 720.3860 718.5030 1.8830 PP 19
1020 705063.8520 446782.3450 738.4700 736.5740 1.8960 PP 20
1021 702079.9140 448782.7570 755.1690 753.2630 1.8060 PP 21
1022 723366.6160 450261.9540 £52.2520 650.3030 1.8490 PP 22
1023 718019.7870 448129.8410 £66.8150 664.8960 19190 PP 23
1024 712702.5450 448064.4800 700.8900 £98.0940 1.8980 PP 24
1025 708501.8670 449034.0020 717.4280 715.5430 1.8860 PP 25
1026 708447.8800 448539,1080 725.9780 724.0880 1.8800 PP 28
1027 701998.2660 449083.6340 759.0610 757.1520 1.9080 PP 27
1028 B896744.1860 448521.5220 788.6840 786.7580 1.8260 PP 28
1029 712591.2800 451638.5430 717.8380 715.9360 1.8030 PP 29
1030 705587.0620 450914.5240 751.9310 750.0280 19030 PP 30
1031 730153.9200 453470.7940 651.6430 849.6520 19810 PP 3
1032 717836.5820 453080.4140 £86.8420 684.9130 1.8280 PP 32
1033 708772.8600 452916.8000 739.2600 737.3600 1.8000 PP 33
1034 705708.6110 453073.2670 755.1590 753.2530 19060 PP 34
1035 702001.0760 452788.1780 763.7290 761.8100 18190 PP 35
1036 709029.1400 455164.2120 739.3400 737.4370 1.9030 PP 36
1037 702002.5160 454908.3050 774.3800 772.4570 1.9230 PP 37 SEC 31 NL IN PtPE
1038 6968798.8540 454850.0700 797.39880 795.4620 1.9360 PP 38
1039 729486.8030 456836.3020 647.1780 645.1830 1.8950 PP 39
1040 7237112170 457192.6150 662.4030 660.4340 19600 PP 40



Point North East 1988 Elev 1029 Elev Diff. Desc
1041 717928.7150 4558890.8260 6589.7210 687.7820 1.8390 PP 41
1042 712661.5000 457132.6320 723.4630 721.5470 19160 PP 42
1043 7054266210 457107.4010 759.7050 757.7890 19160 PP 43
1044 723154.8560 459671.8850 677.0360 675.0810 19750 PP 44
1045 717963.9300 459733.5800 708.9550 7G7.0080 1.2490 PP 45
1046 712665.2850 450535.4470 733.7250 731.8020 1.8230 PP 48
1047 708623.3770 459134.7870 740.0120 738.0890 1.9130 PP 47
1048 705324.1530 459350.8030 762.9250 761.0020 1.8230 PP 48
1049 702020.8410 459367.5590 772.6110 777.6820 1.8290 PP 49
1050 720123.0470 461889.9330 700.9760 708.0070 1.8680 PP50
1051 714952.8110 462392.3560 737.7100 735.7580 1.8520 PP 51
1052 709487.7400 461120.6000 756.4410 754.5180 1.9230 PP52
1053 705345.1310 461464.5200 773.2550 771.3180 1.8360 PP 53
1054 729497.2740 463843.2330 674.7600 572.7460 2.0140 PP 54
1055 712847.0840 463291.3150 755.2540 753.3050 1.0490 PP 55
1056 701967.7280 463115.9040 796.5380 794.5840 1.8520 PP 58
1057 717724,1900 464744.5460 751.8560 749.8810 19750 PP57
1058 712875.1110 464848.8010 765.1190 763.1600 1.9680 PP 58
10589 709709.4050 464851.3750 779.1420 777.1800 1.8520 PP 59
1080 705500.2090 464586.6080 '793.4150 791.4600 1.8550 PP60
1061 702065.7030 464757.4520 804.9310 802.9720 1.9580 PP 61
1062 729486.2550 466876.5300 705.9520 703.9310 2.0210 PP6&2
1063 723398.0680C 466985.9060 734.0510 732.0460 2.0050 PPE3
1064 717895,0510 487146.7320 752.0750 750.0870 1.8880 PP 64
1101 710657.8710 463572.1270 766.1240 764 1820 1.8420 EEC ERM 1
1106 710126.9640 4606875.9520 782.6670 780.7480 1.0190 EECERMSB
1108 7081445760 - 462331.4150 770.0380 768.1020 1.9360 EECERMS8
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FAX MESSAGE
TOTALLY DIGITAy

3 11402 N, Cave Creek Road
Phoenix, Arizona 85020
X < Phone; (602) 678-5111
APPING TECHNOLO® Fax: (602) 678-5228
SINCE 1966 1-800-229-2279

Date: r‘Q b‘ ,'“ 2060
o Wans CRannave

0 1692 W. Grant Road
Tucson, Arizona 85745
Phone: {520) 884-7580
Fax: (5620) 623-7952
1-888-884-7580

To: E& C "'\‘v 3 Attention: Mﬁvk %QVQN

Fax Number: 60& " “a -n &‘I

Total pages, including cover sheet: _L_

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECEIVED

hems discussed / commaents or action
- required;

Signhed:

. It there is any discrepancy betwegen the above statement and the conversant's interpretation of the
conversation, please notify Cooper Aerial Surveys Co. immediately.
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To,

Mark Brewer,

Database Administrator,

Flood Controi District of Maricopa County,

2801 W Durango Street

Phoenix, AZ 85009 ' February 11th, 2000

Mr. Brewer,

Re: Gila Bend Figod Insurance Study GIS . Submmai QjCD99 18) —-Full

submittal

Please find enclosed along with this subnﬁital tha afofemenﬁoned data.

You should receive one CD-ROM conta.tmng Arc Info GIS topo and survey coverages
and info tables. Dtm data is also being dehvered

Wo have been § given to understand by Mr. Mark Gavan WIth EEC that 0o CORNERS data
was collected and con:eC]uemly that you may- not receive such information Som this
project. Furthetmore, we are given to vnderstand thai FPCTLFCD data shall be delivered
direct!y to the FCD on a later date by EEC and that Cooper Aerial: Surveys Company shall

not process this survey data into Arc Info GIS deliverables. Tt is further noted that some
of the points in the 200 scale mapping were also used in the 400 scale mapping; hence in
such cases the dataquality id has béen assigned to first use of the correspom.mg mapping
scale.

Please direot any questions you may have to our atleation,
Thank you for your time and consideration.

Sincerely Yours,

Hans Channara)

e o
Geza Kmetty, Flood Control District
Mark Gavan, EEC; Inc

OS2 N, Cave Creex, Read  Phoenx &Z 33029 oo 16‘)" W. Grant Rogd  Twease. A2 BSFAS
Zhene (£0Z; £78-5i1t Fax (602) 6785226 . Phonc (G20 8847580 Fax (520) 5237952
1-800-229.5775 = _ . 1L886864.7500




Appendix B.S
CONTRACT DOCUMENTS
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FAX MESSAGE

TOTALLY DIGITA;

2 N Q. 11402 N, Cave Creek Road 0O 1692 W. Grant Road
m AERIAL." Phoenix, Arizona 85020 Tucsen, Arizona 85745
% # Phone: (602) 678-5111 Phone: (520) 884-7580
APPING 1ECHNOLO® Fax: (602) 678-5228 Fax: (520) 623-7952
SINCE 1966 1-800-229-2279 1-888-884-7580

. T2b. 1l 2000
Hans Channave [\
EEC tine i MMOvK Qarvan

Fax Number: ‘03- "‘ " 8 - 3& ‘O,

Total pages, including cover sheet: _‘-_

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECEIVED

ltems discussed / commants or action
required.

Be v senf" +o D= 4.,,1

aS _appwved 5'1 Yoo

Signed:

. If there is any discrepancy between the above statement and the conversant's interpretation of the
conversaton, please notity Cooper Aerial Surveys Co. immediately.
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To,

Mark Brewer,

Database Administrator,

Flood Control District of Maricopa County,
2801 W Durango Street

Phoenix, AZ 85009 | " February 11th, 2000

Mr. Brewer,

Re: Gila Bend Fiood Insurance Studx GIS Submltta! (FCD99 18) ~-Full
submittal

Please find enclosed along with this submittal the aforémentioned data.

You should receive one CD—ROM contammg Arc Info GIS topo and sur'vey coverages
and info tables Dtm data | is also being dehwred :

We have been piven tounderstand by Mr. Mark Gavan w1th EEC that no CORNERS data

. was collected and consequeruly that you may- Ot receive. such’information from this
project. Furthermore, we are given to understand that FPCTLFCD data shall be delivered

directly to the FCD on-a later date by EEC and that Cooper Aerial. Surveys Company shall
not process this survey data into Arc Info GIS dchverablcs Tt'is further noted that some
of the points in the 200 scale mapping were &lso used in the 400 scale mapping; hence in
such cases the dataquality id has béen assigned to first use of the correspondmg mapping

scale.
Please direct any questions you may have to our atteriics
Thank you for your time and consideration.

Sincerely Yours,

Hans Channaraj

¢c:
Geza Kmetty, Flood Contro! District
Mark Gavan, EEC; Inc

1002 N. Cave Greev. ead  Phoeob, L7 53020 R o : i6<)'> W, Grant tzm- Tuezern. A2, 8B745
. Thang (B02] B78-5i1t Fax (602) 6785228 o thc (520) B8A-7580 Fix(520) 5237952 -

1-600-2292275 S ) +888-584-7580
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FAX MESSAGE

SOTALLY DIGITAy,
QO 11402 N. Cave Creek Road (1 1692 W. Grant Road
COOPER Phoenix, Arizona 85020 Tucson, Arizona 85745
a < Phone: (602} 678-5111 Phone: (520) 884-7580
4APPING mcmoLOG Fax: (602) 678-5228 Fax: {520) 623-7952
SINCE 1966 1-800-229-2279 1-888-884-7580

Date: C. AP,;LZQOO

From; M-ons CMV\VMAVQ{
e eC,lne. " Marle  Gavan

Attention:

To:

”~
Fax Number: 2 b &" 7 95 ,
Total pages, including cover sheet: _&:1' f

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECEIVED

required:

ltems discussed / comments or action G\\ L A & e N_b Ab M P

@  The wedia will Pe  Soat
do AN FCD Tatev hodm,{

1ot
Signed:

. If there is any discrepancy betwean the abave statement and the Conversant’s inlerpretation of the
convarsation, plaasa notify Cooper Aerial Surveys Co. immaediateiy.
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Gita Bend Area Drainage Master Plan FCD 99-18
. 2-29-2000

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

HIS, Revision 3.1, database review of the Gila Bend Area Drainage Master Plan
FCD 99-18 Mapping GIS/HIS Arc/Info deliverables.
Reviewed by: Eric Feldman, GIS Programmer Analyst.

This memo is for the review of the QIS coverages supplied to the Flood
Control District of Maricopa County. The PRJ RID for this project is 1078,
The following coverages were reviewed as follows. Comments denoted as
[ 1 need to be addressed. Comments denoted as [x] passed the review. Comments
denoted as [£f] were corrected by FCD in order to be accepted. Please enclose a
letter upon the next submittal stating what actions were taken for each
comment, number by number, so that we know that the comment has been looked at
and addressed. DO NOT resubmit approved coverages with the next submittal,
Some of the check items may fail due to any of the following errors:
1. The table is missing,
2. The item name and/or definition is incorrect or
3. No records in table.
So if a check item has an error and it appears to be fine, then look for any
of the previous errors causing the problem. Tc avoid this situation, it is
recommended that the District’s automated review program be run before making
. a subwmittal. The program will point out these situations. The program is
provided free of charge.

BRIDGE
1.[X] Coverage tentatively accepted pending hard copy maps & written report
delivery.
CARTO
24.[ 1 Some pseudo ncdes can be removed. There will most likely be additional
7 data entered into the CARTZ voverage in the second part of this
project so it may be wige to postpone delivery of the CARTO coverage
* until the true final delivery which will include hydrology.
7 X
1.[ 1 No CNL coverage was delivered. This coverage needs to be delivered if
- there are canals in the project area.
CORNERS
1.0 1 No CORNERS coverage was delivered. This coverage needs to be delivered
r\&ﬂ if there are section corners in the project area. This coverage may

& not be regquired.
W/II CTRL
1.1{x] Coverage tentatively accepted pending hard copy maps & written report

delivery.
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. CULVERT

1. [x] Coverage tentatively accepted pending hard copy maps & written report
delivery.

DTM Data
1. [X] Data accepted.

ELV
1.[X} Coverage tentatively accepted pending hard copy maps & written report
delivery.
LAKE
4() 1.[ 1] No LAKE coverage was delivered. This coverage needs to be delivered 1f

there are lakes in the project area. This coverage may not be

/////,/”/ required.
7

NDXPRJ
1.0 ] No NDXPRJ coverage was delivered. This coverage needs to be delivered.

PRJ
1.01 No PRJ coverage was delivered. This coverage needs to be delivered.

RIVER
11.[ ] Coverage has dangle errors that can be eliminated.

RR

16.( ] Please verify and/or correct the following error(s} for item RR_WNM:
Record (s} have no values/blank. Written verification is needed on true
blank wvalues.
Record(s) appear to be coded with wrong values.

18.[ ] When doing an unsplit rra//rr_nm versus unsplit none, there is a
different amount of arcs left. Please verify and/or correct.

18.[ 1 Some pseudoc nodes can be removed.

STRCT

1. [Xx] Coverage tentatively accepted pending hard copy maps & written report
delivery.

STRTDTL

17.[ 1 Some pseudo nodes can be removed.

UTLTY
IT/’ 1.0 1 No UTLTY coverage was delivered. This coverage needs to be delivered
r\ﬁ) 2521:7 if there are utilities in the project area. This coverage may not be

\ required.
//Dq.m

1.[x] Table tentatively accepted pending hard copy maps & written report
delivery.
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PRODAT.TBL
1. [X] Table tentatively accepted pending hard copy maps & written report
delivery.

These coverages and tables were delivered as a partial delivery of the mapping
phase of this contract (section 5.3.1.1). There is a Hydrology and Hydraulics
GIS/HIS portion of this contract that still pending in addition to the
requirements established for the mapping component (section 5.3.1.2}.

GEK
\\fcdedis\gis_usr\eric\gila bend fis 02_15_00
h:\hd\documents\Gila Bend ADMP #1
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1.0 GENERAL DESCRIPTION

|| 1.1 PROJECT DESCRIPTION

1.1.1  This scope of work is to contract for professional engineering services necessary for developing
an area drainage master plan (ADMP) to identify drainage problems and develop cost effective solutions
for a storm water collection and disposal system. The scope of work will include public coordination,
survey and mapping, hydraulics, identification of drainage problems, development of altemative
solutions, and preparation of preliminary design plans based on a preferred alternative.

1.2 PURPOSE

1.2.1  The purpose of the Gila Bend ADMP is to quantify the extent of existing and future potential
flooding problems in the Town of Gila Bend — Core Arca and develop altemative solutions to reduce:
flooding, This effort is limited to the area bounded by Indian Road on the North, Stout Road on the East,
12 Mile South of South Main Street on the Scuth and Gila Boulevard on the West. The ADMP will
evaluate several sub-areas within the described area and develop a preferred solution. The ADMP effort
will further identify flood damage reduction opportunities within the broader (approximately 60 Sq. Mi.
area) planning perimeter of the Town area. Out fall alternatives will be identified where natural out falls
do not exist. The plan will develop preliminary costs, alignments, right-of-way requirements and utility
conflicts for the preferred alternatives. A master plan report, including proposed project list, with. an
implementation and funding plan and drainage plans review procedure guidelines will be prepared.

1.3 LOCATION

13.1  The total study area encompasses approximately 60 square miles bounded by the Gila River on
. the North, the Gila Bend Municipal Airport on the East, the Barry Goldwater Gunnery Range on the
South, and Citrus Valley Road on the West.

1.3.1.1 The Gila Bend Core Study Area is the area bounded by Indian Road on the North, Stout
Road on the East, %2 Mi. South of South Main Street on the South, and Gila Blvd. on the West. This
area of approximately 3.5 square miles in the Town of Gila Bend is urbanized. The objective
within the Town Core Area is to evaluate opportunities for structural or non-structural solutions,
which can mitigate the impacts of local flooding.

1.3.1.2 The ai.cmng Area Study is between the Barry Goldwater Guanery range and the Gila
River. This area of approximately 60 square miles is predominately within the Town of Gila Bend
Annexation area and is characterized as an area with potential for future development. The major
floodplains in this area have been delineated previously. The objective in this area is to extend the
existing floodplain delineation to the south to the Gunnery Range Boundary, and evaluate
alternative structural and/or non-structural solutions and to provide regional drainage plan and flood
damage reduction within the area.

1.4 AGENCIES

1.4.1  The CONSULTANT shall coordinate with the Town of Gila Bend, the adjacent Indian
Cormnunity, Paloma Ranches and all local utilities and irrigation companies.

1.5 CONTRACT TIME

. 1.5.1  The CONSULTANT shall complete the ADMP within the contract period of 400 (excluding
FEMA approval} calendar days.




1.6 PROJECT REYERENCES

. 1.6.1 The DISTRICT will make available to the CONSULTANT the following project related
references and information:
Gila Bend Area Contour Maps, Acrial Photos, Gila Bend Canal Floodplain Delineation Study, FIS Soil
Maps and Sub-basin Maps.
Proposed Fiood Control Project Maps for Sand Tank, Scott Avenue and Bender Washes FDS,
Gila Bend Area Floodplain Delineation Study (FDS)-Technical Data Notebooks, Gila Bend Canal FDS-
Reports and Technical Documentation Notebooks.
Six (6) HEC-1 models for the Gila Bend FDS including the three main watersheds in the area: the Sand
Tank/Bender Watershed, the Sauceda/Quilitosa Watershed, and the Unnamed Washes Watershed. For
each of these watersheds there is a 100-year 24-hour and 6-hour HEC-1 model,
Eight (8) HEC-1 models for the Gila Bend Canal FDS: the Rainbow Wash, Paloma Wash, Getzweiler
Wash and Butterfield Wash, with 100-year 24-hour and ¢-hour HEC-1 models.

2.0 SPECIFIC TASKS

2.1 DATA COLLECTION & EXISTING CONDITIONS ANALYSIS

2.1.1  The CONSULTANT shall collect and review pertinent data from the DISTRICT and other -
outside sources. Data to be collected will include materials relevant to the project such as; existing
topographic mapping; hydrologic and hydraulic models; as-built plans for existing structures; FEMA
Flood Hazard Boundary Maps and any Letters of Map Amendment and/or Revisions, drainage reports,
site plans and future drainage improvement plans and other pertinent information. Interviews should be
arranged with appropriate apencies for information on drainage problems in the area. The
CONSULTANT shall prepare a list summarizing the collected data.

. ' 2.1.2 The CONSULTANT shall develop a comprehensive list of known flooding problems and
potential flooding areas. Development of this list will require coordination with the officials from each of
the agencies, including the adjacent Indian Community, Irrigation Districts, Private Property Owners and

other sources. This list will bé used in identifying drainage alternatives,

2.1.3 The CONSULTANT shall prepare an inventory of drainage facilities that are being planned by
other public jurisdictions, irrigation Districts or private development. These will be illustrated on the
Existing Facilities Exhibit. If feasible these facilities may be incorporated into the stormwater
management plan alternatives.

2.1.4 - The CO_NS'UL L ANT shall deveiop a comprehensive list of proposed developments planned within
the study area.

2.1.5  The CONSULTANT shall prepare an Existing Facilities Exhibit illustrating the location of man-
made drainage facilities in the watershed. The condition, capacity and ownership of man-made facilities
will be noted. These facilities will become part of the base map for alternatives. The CONSULTANT
shall make maximum use of these facilities, where feasible, as part of the stormwater management plan
alternatives. The base map for the exhibit will be developed from.contour mapping and digital aerial
photography provided by the DISTRICT, with a newly developed color ortho-photo overlay. Base
mapping will include land ownership, land use types, and soil types. The land ownership maps will
indicate whether property is publicly or privately held and the owning agency. The CONSULTANT will
use digital information provided by the DISTRICT to prepare base maps for reports.

2.1.6 The CONSULTANT shall coliect and evaluate flooding damage information,

2.1.7 The CONSULTANT shall research, become familiar and give consideration to existing hydrologic

: studies and models, and assumptions made and will assess the reasonableness of the input data and

. results. The CONSULTANT shall bring any concems or discrepancies concerning modeling to the
attention of the DISTRICT.




718 The CONSULTANT shall develop sub-area hydrologic medels for the Town Core Area,
(Starting at the I-8 Interstate Highway structures) using 2, 5, 10 and 25-year frequency storms with

. existing and future conditions. The models are to be used for establishing base line conditions and to help
verifying existing and to identify future flooding areas.

2.1.9 The CONSULTANT shall review and modify if necessary the existing hydrologic models for
floodplain delineations of the larger Planning Area washes.

2.1.10 The CONSULTANT shall become familiar with existing and planned, local and regional
recreational facilities and any local landscaping concepts as provided by involved jurisdictions.

2.2 LEVEL I ANALYSIS - ALTERNATIVES FORMATION/PRELIMINARY ANALYSIS

221 The CONSULTANT shall prepare two separate “existing problems and constraints” map of the
Core Area and the Planning Area, for presentation to the Review Committee: The Review Committee
shall be comprised of mermbers of the DISTRICT, the Town of Gila Bend, and effected jurisdictions. The
presentation shall identify existing flooding problem areas and the results from the hydrologic modeling
of the areas. The CONSULTANT will provide several seed ideas for potential solutions for
consideration by the Review Committee. A brainstorming session will be scheduled to provide input to
both the problem and potential solutions. The Review Committee shall include landscaping and
recreation opportunities into development of alternatives. The CONSULTANT shall assess all
alternatives with soft engineering as the first choice and rigid structures as last resort.” In addition, all
alternatives should mimic the natural drainage corridors and minimize being located along section line
roads and at right angles. Alternatives should have a 20% buffer allocated for landscaping and
recreational use. Basins will be sized and designed to incorporate recreational amenities. Basins should
be located off line to allow the passage of sediment and to minimize maintenance. .

. 222 Based on the brainstorming session results, the CONSULTANT shall identify a minimum of three
(3) possible project alternatives for the outfall of storm water from the study area ecither individually for .
each sub-area or for the entire Town Core Area, and three (3) possible flood reduction alternative for the
Planning Area. The CONSULTANT shall conduct initial studies (Using existing mapping and the new
hydrologic model for the Core Area, and the existing hydrologic model for the Planning Area) in order to
obtain an optimum combination of feasible flood reduction facilities.

2.2.3 The CONSULTANT shall participate in a Value Engineering (VE) Workshop, for the purpose
of evaluating the proposed alternatives and to select the combination of alternatives to be studied
further. Those lt-rr: tives which can be initially eliminated. with no or minimal analysis shall be
identified and eliminated from further consideration. The DISTRICT, with recommendations from. the
VE workshop, and the Town of Gila Bend, will make the final selection of alternatives.

224 The CONSULTANT shall submit schematic drawings, narrative descriptions, and cost estimates
of the potential alternatives for both the Town Core and the Planning Area for review (Potential
Alternatives Submittal). The purpose is to review and approve the alternatives priox to proceeding with
the analysis. The drawings shall be sufficient to describe and compare the project requirements and
alignment of the alternatives. The narrative shall describe the alternatives and identify the advantages
and disadvantages. The cost estimates shall be done to a conceptual level of effort for purposes of cost
comparisons._ The alternatives shall be based upon the available existing topographic mapping, and new
supplemental field surveys and the new sub-area hydrology. '

2.3 LEVEL II ANALYSIS - ALTERNATIVE ANALYSIS

23.1 The CONSULTANT shall evaluate the approved alternatives to determine the engineering
feasibility and approximate costs. Conceptual design of the project features shall be limited to typical
. sizes and dimensions and shall be sufficient to determine the costs of major project components.
Conceptual design for the Town Core Area flood reduction will be based on the 2, 5, 10 or 25-year,




- future conditions runoff. The Planning Arvea alternatives will be based on the revised existing
Hydrologic models. The cost estimates shall inciude major construction items, rights-of-way, utility
. relocations, contingencies, and recreation and landscaping costs.

2.3.2  The CONSULTANT shall delincate the Existing Flood Plains for the major washes south of I-
8, in the Planning Area, for the 100-year present conditions, with new 1”=400". 4'C.1. mapping. The
100-year flood plain delineation shall include flood routing of the 100-year storm through the previousiy
delineated areas north of I-8, and the Town Core Area, with the proposed flood reduction alternatives
incorporated into the model.

2.3.3 The CONSULTANT shall participate with the Review Committee in an Alternative Evalnation
Workshop that will develop weighted evaluation criteria elements for selection of the Preferred
alternative. The alternatives will be evaluated by comparing each against the weighted evaluation criteria
elements in an evaluation matrix. The highest numeric score will be selected as the preferred alternative.
The Review Committee will have the responsibility to approve the final “preferred” alternative.

234 The CONSULTANT shall prepare an Alternatives Analysis Report presenting the alternatives
and details of the evaluation process used to select the preferred alternative.

24 LEVEL IIT ANALYSIS - PREFERRED AL TERNATIVE ANALYSIS

2.4.1 The CONSULTANT shall vefine the design and cost estimate for the preferred alternatives for
the Core Area, the Planning Area and the preferred alternative for the out fall identified in the
Alternatives Analysis Report.

2.42 The CONSULTANT shall prepare Preliminary Design Plans which will ideatify the approximate
sizes, slopes, profiles, alignments, and plan and profile of proposed channels and pipes using the 1" =
400" scale, 2 or 4 foot contour mapping and the color ortho-photo, for channels, pipes, trunk mains,
. culverts, detention/retention basins, hydraulic grade lines, and typical cross sections. Preliminary
landscaping, recreation and aesthetic features shall be included in the project drawings and cost estimates.

2.43 The CONSULTANT shall present the Recommended Plan, and the implementation and

funding plan to the Review Committee. The Review Committee shall prioritize the features of the
preferred alternative based on input from the project participants and the CONSULTANT.

2.5 MAINTENANCE PLAN

3.5.1 The CONSULTANT shall estimate maintenance requirements and costs for the preferred
alternative on an annual basis. The life cycle to be used in calculations shall be 50 years. The DISTRICT
will provide maintenance and cost data to the CONSULTANT.

2.6 IMPLEMENTATION PLAN

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

2.7 CLOMR (OPTIONAL}

. 2.7.1 The CONSULTANT shall prepare a Conditional Letter of Map Revision (CLOMR} submittal in
accordance with 44 CRF §65.8 Review of Proposed Projects and 44 CFR §65.6 Revision of Base Flood
Elevation Determinations,




272 The CONSULTANT shall delineate the revised flood plain boundaries.
. . 273 The CONSULTANT shall compile the submittal package and complete the required FEMA

forms and the ADWR Technical Data Notebook (TDN) documentation. The Maintenance Plan prepared
under Task 2.5 shall be included in the submittal package.

3.0 GENERAL TASKS

3.1 FIELD SURVEY AND MAPPING

3.1.1 The CONSULTANT shall Fly 1: 7200 black and white stereo photography of approximately 5
‘square miles for 1"=200" scale mapping with a 2” contour interval. Plus supply one complete set of
contact prints in binder for your use. The area will be mapped as a DTM (Digital Terrain Model). The
mapping will be delivered on CD-ROM in AutoCad 14 format. Fly two 1:20000 color center shots to
produce 1”=200’ scale color digital orthophotography of this area. These images will be scanned at 28
microns (approximately 900 dpi) and ortho-rectified to the DEM (Digital Elevation Model). Provide
color glossy plots of these digital orthophotos. The CONSULTANT shall also Fly 1:12000 black and
white stereo photography of approximately 17 square miles for 1'=400" scale mapping with a 4’ contour

interval. Plus supply one st of contact prints in binder for your use. This area will be mapped as a
DTM. The mapping will delivered on CD-ROM in AutoCad 14 format. This item is broken down into
two areas. The porth area consisting of approximately 8 square miles and the southwest area consisting
of approximately 9 square miles. Both the 1°=200" scale and the 1"=400° scale mapping data will be
translated into Maricopa County Flood Control District's GIS Standards. The CONSULTANT shall
create a DTM from existing mapping data and translate this into the Flood Control District’s GIS
standards. This data will be used to match to the new mapping as well as in the creation of the color

digital orthophotography.

3.1.2 ‘The CONSULTANT shall provide survey control for the aerial mapping in conformance with

. FEMA standards.

31.1 The CONSULTANT shali provide Elevation Reference Marks for the new areas 1o be mapped in
accordance with FEMA standards.

312 The CONSULTANT shall field survey the top of canal banks, railroads and roadways in order to
supplement the area to be mapped with 4° contour intervals {approx. 12 miles). The CONSULTANT
shall also provide check profiles in accordance with FEMA standards.

3.1.3 (Allowar= iters The CONSULTANT shall field survey structures, roadways, ditches, culverts,
etc. where existing mapping or as-built plans do not provide adequate detail.

3.2 HYDRAULIC AN ALYSIS

321 The CONSULTANT shall prepare preliminary hydraulic calculations for the alternative design
structures to substantiate size and shapes of the facilities. The hydraulic analysis shall be completed in
sufficient detail to document the hydraulic adequacy of the project and the anticipated sizes of project
elements. The CONSULTANT shall complete hydraulic computations with plots of the hydraulic-
gradient consistent with the procedures as provided in the Drainage Design Manual for Maricopa County,
Volume I Hydraulics, and the supplement to this scope of work.

322 The CONSULTANT shall prepare hydraulic calculations for the Floodplain Delineation of the
Planning Arca washes, in full compliance with FEMA , ADWR and FCDMC standards and procedures.
Detailed floodplain and floodway delineations shall be done for approximately 18 stream miles south of
1-8 and approximate floodplain delincations shall be done for approximately 15 stream miles north of I-8

. (west of the Town Core).




3.3 HYDROLOGIC ANALYSIS

. 331 The Gila Bend Area FDS and Gila Bend Canal FDS HEC-1 models will be used to model the
100-year, 24-hour existing condition flows for the Planning Area Study. The HEC-1 models will be
reviewed and updated as necessary to account for changes and to add concentration points as necessary.

33.2 The CONSULTANT shall develop new hydrology using the rational method to evaluate
alternatives for the Town Core Area Study north of the Interstate 8 Freeway, This hydrology will be
used to evaluate alternatives sized to convey the 2, 5, 10, or 25-year, 24-hour and 6-hour stonms, for
future conditions.

-3.3.3 The CONSULTANT will use and update the hydrologic model following selection of the
recommended alternative and test the effectiveness of the potential alternatives. The CONSULTANT will
re-run the existing condition hydrology with the selected improvements. This condition will be analyzed
for the 100-year, 24-hour event and the recommended design event, The recommended design event will
be analyzed for the selected improvement, for a 24-hour existing condition event. The design event will
be modeled using the 100-year model with the rainfall input date revised.

3.4 LAND OWNERSHIP, RIGHT-OF-WAY AND EASEMENTS

3.4.1 The CONSULTANT shall review parcel ownership maps and identify whick properties will be
affected by the preferred alternatives. The DIS'I'RICT will provide digital copies of the land ownership
information.

3.4.2 The CONSULTANT shall identify permanent and tempofary right-of-way and easement
requirements necessary for the preferred alternatives.

. 3.4.3 The CONSULTANT will identify any necessary rights-of-entry within the study area. The
. DISTRICT will obtain any necessary Rights of Entry for the study area and furnish the CONSULTANT
with Right of Entry letters.

3.5ENVIRONMENTAL PERMITS AND APPROVALS

3.5.1 The CONSULTANT shall be responsible for prowdmg information to assist the DISTRICT in
obtaining the reqguired permits.

3.5.1.1 The District will be responsible for coordination with the US Ammy Corps of Engineers
(ACOE) for processing documentation to obtain a permit application as required by Section 404 of
the Clean Water Act (CWA) and with the Arizona Department of Environmental Quality (ADEQ)
for water quality certification in accordance to Section 401 of the CWA.  This is inclusive of pre-
application meeting: with the ACOE to determine the jurisdictional limits of “waters of the US”
within the project area and reviewing design plans. The CONSULTANT will attend the pre-
application meeting with the ACOE to identify ACOE preferred protocol for deliniating
jurisdictional limits.

3.5.1.2 The District will provide aerial photographs with a minimum scale of 1 inch equals 100
-feet to a maximum scale of } inch equals 400 feet, defining the ACOE’s jurisdictional limits within
the project boundary. The Consultant shall provide digitized drawings (i.e., AutoCAD, Arcview),
using photo-identified references for horizontal control, and superimpose the limits on aerial
phaotographs for subrmitial with the 404 application.

3.5.1.3 The Consultant shall provide the total surface area, in acres, of tmpact within the

. jurisdictional boundaries and shail provide an estimate of the volume of material to be excavated or
filled within the ACOE’s jurisdictional limits of the project area. The Consultant will provide an

. alternative analysis report, watershed studies and scour analysis (if available) focusing on
practicable solutions and engineering design drawings including typical cross-sections and plan




views (8.5" x 11”) to the District for submittal with 404 application package to the ACOE and other
reviewing agencies (ADEQ). Where possible the Consultant shall modify designs to minimize the
. impact area within the jurisdictional limits, in order to qualify for a nationwide permit.

3.5.1.4 The Consultant shall provide additional analysis and cost estimates to assist the District in
identifying modifications to the project which may reduce the impact to the jurisdictional limits,
provide environmental enhancements, and serve to mitigate adverse project impacts.

3.5.1.5 The District will be responsible for compiling and submitting all Section 401 and 404
“permit application documentation inclusive of agency concurrence letters (ic.,, SHPO, Arizona
Game and Fish) design drawings, alternative analysis, jurisdictional delineation, standard 404 and
401 application forms, aerial photographs and maps, and mailing lists for adjacent property owners.

3.6 CULTURAL RESOURCES ASSESSMENT

3.6.1  The CONSULTANT shall conduct an Archeological Assessment to identify previously
documented surveys and historic properties for the area that will be impacted by the each of the proposed
alternatives, The purpose of the assessment is to aveid impacting significant cultural resources. If

. avoidance is not practicable, the costs of additional archeological investigation and mitigation must be
included in each-of the project's alternatives cost estimate. This assessment includes but is not limited to
literature research, an Arizona State Museum (ASM) site file check and State Historic Preservation Office
(SHPO) records review to evaluate documentary records dealing with historic properties in the project
area and region. The literature search shall obtain published information pertaining to the local
environment and historic properties, conducted at other archives, government offices and repositories as
appropriate.

362 The CONSULTANT shall prepare a report, documenting the results of the archival and literature
search. The report shall describe the significance of any known-recorded sites and the potential impact of

. the preliminary project design and altematives on the cultural sites. The report shall include
recommendations for further study and associated costs, including intensive surveys, if required. The
report will also include a composite study area map with the locations of any listed {or proposed for
Tisting) cultural or historic properties in the project area. This map will be prepared electronically and a
copy of the final map delivered to the District in conformance with approved GIS/HIS Standards in
Section 5.3 of this document.

3.7 ENVIRONMENTAL REGULATORY RECORDS REVIEW

371 The CONSULTANT shall conduct a search of the federal and state environmental lists and
databases located in the project area and their respective search radius (ASTM 1527 - 97) for each
proposed alternative, -

372  ‘The CONSULTANT shall document the locations of the regulatory sites on the area map. Each
type of regulatory site shall be depicted with different symbols to distinguish the types of sites. The
CONSULTANT shall include a brief description of the regulatory sites which should include, if
available, the boundaries and descriptive location of the site, the type of repulated substance or waste at
the site, the extent of the contamination, the status of the site (i.e. closed or open status), remediation
plans of the site, and the named potentially responsible party(s).

3173  The CONSULTANT shall recommend alternatives locations and/or solutions to avoid costly
remediation if any of the proposed altematives appears to require land that is listed as a regulatory site or
may be affected by a regulatory site.




3.8 ECOLOGICAL ASSESSMENT

3.10

381 The CONSULTANT shall identify any ecologically significant areas {i.e., areas with native or
natural vegetation) within the study area, The consultant will further deliniate those areas that would be
impacted as a result of each of the project's alternatives. The CONSULTANT shall document these areas
in a report which must include a general description of the habitat type within the study area, the size and
mapped location of the impacted arcas, and a list of the significant flora and fauna in the area.

382 The CONSULTANT shall qualitatively estimate the mitigation expense for the impacted areas.
These must be used in the alternative analysis. '

383  The CONSULTANT shall contact the US Fish and Wildlife Service (USFWS) and the Arizona
Game and Fish Department (AGFD) to obtain information regarding the presence of listed Threatened
and Endangered Species in the project area. If Threatened or Endangered Species do exist in the project
area, the CONSULTANT shall determine if the project and its' proposed alternatives may potentially
impact these species or their habitat. This information must be used in evaluating the project's
alternatives. '

3.9 UTILITIES

3.9.1 The CONSULTANT shall identify major existing utilities for the alternatives. Utilities shall be
identified within the project construction limits that may impact the project. The alignment of the utilities
shall be shown on the project layout. Estimates of the cost to relocate or realign the utilities shall be
included in the project cost estimates as a separate line item. The CONSULTANT shall contact each
utjlity company that has facilities, known or suspected, within the project area, to request the alignment
and size of the utility facilities. Record drawings shall be obtained to ascertain all underground utility
locations. The vertical location of sanitary and storm sewers will be détermined from field surveys as
appropriate. '

3972  The CONSULTANT shall include existing utility locations on the alternative sketches and in
profile on the Preliminary plan submittai.

SITE VISITS

3.11

310.1 The CONSULTANT shall make site visits as necessary to become familiar with existing
conditions. '

3.10.2 The CONSULTANT will make at least three site visits as follows:

3.10.2.1 The purpose of the first site visit is to orient the CONSULTANT and the DISTRICT with
the project area, and to determine any initial conflicts or opportunities.

3.10.2.2 The second site visit will occur near the end of the Alternative Analysis.
3.10.2.3 The third site visit will occur during the Preferred Alternative Analysis and will serve to

verify that the conditions have not significantly changed during the final stages of the project.

MEETINGS

331.1 The CONSULTANT shall meet with the jurisdictions, other affected agencies and utilities as
required and shall generaily be held at their offices. The DISTRICT shall be kept informed of all such
meetings, and shall attend the meetings whencver possible as required. The DISTRICT shall be copied on
all meeting minutes.




3.11.2 The CONSULTANT is responsible for the minutes of any meetings and shall include copies of
minutes of meetings, telephone conversations, and correspondence to the DISTRICT in the Project

. Administrative Report..

3.11.3 The CONSULTANT shall participate in the followulg project meetings generally held at the
CONSULTANT’s office:

3.11.3.1 Kick Off Meecting - The CONSULTANT shall meet with the DISTRICT to submit the
project schedule that shall include dates of all proposed submittals and review meetings, and to
discuss the schedule and the tasks necessary to accomplish it. The CONSULTANT shall bring the
key project team members, including the project checkers, to the meeting to introduce them to the
DISTRICT staff who will be working on the project. The DISTRICT will give the aerial
topographic mapping to the CONSULTANT at this time.

3.11.3.2 Data Coliection Report Review Meeting - The CONSULTANT shall meet with the
DISTRICT Project Manager to review the overall project status and to discuss the Data Collection
Report review comments which will be provided to the CONSULTANT at the meeting. The
CONSULTANT should be prepared to. explain all information and any assumptions made up to this
point. Any problems will be identified and discussed, - The first Performance Evaluation shall be
completed at this time.

3.11.3.3 Review Commitee Meeting No. 1 — A brainstorming session with the Review Committee
members to discuss existing floeding problems, existing studies and to identify potential solutions.

3.11.3.4 Review Comumittee Meeting No. 2 — A meeting with Review Committee members to
evaluate the alternatives.

3.11.3.5 Landscaping and Aesthetics Commitice Meeting No. 1 — A meeting with the DISTRICTS’s
. Landscaping and Aesthetics Comumnittee to review landscaping issues.

3.11.3.6 Alternatives Analysis Report Review Meeting - The CONSULTANT shall meet with the
DISTRICT Project Manager to review the overall project status and to discuss the Alternatives
Analysis Report review comments which will be provided to the CONSULTANT at the meeting,
The CONSULTANT should be prepared to discuss alternative flood mitigation solutions and the
preliminary cost estimates.

3.11.3.7 Review Committee Meeting No. 3 — A meeting with the Review Committee members to
discuss implementation of the Recommended Plan and develop project priorities and phasing.

3.11.3.8 Landscaping and Aesthetics Committee Meeting No. 2 — A meeting with the DISTRICTS’s
Landscaping and Aesthetics Committee to review landscaping issues.

3.11.3.9 Recommended Design Report and Preliminary Plans Submittal Meeting - The
CONSULTANT shall meet with the DISTRICT Project Manager to review the overall project status
and to discuss the Recommended Design Report review comments and the Preliminary plans
review comments which will be provided to the CONSULTANT at the meeting. The
CONSULTANT will be prepared to explain all assumptions and calfeculations completed up 1o this
point. Any problems will be identified and corrective actions agreed upon at this meeting. The
CONSULTANT will make any necessary corrections and provide written responses to all comment
and will resubmit the Recommended Design Report Preferred Alternative and Preliminary plans as
required to the satisfaction of the DISTRICT.

3.11.3.10 Final (100%) Submittal Meeting - The CONSULTANT shall meet with the DISTRICT
Project Manager to make the final submittal of the hydrology and hydraulic analyses, the altemnative
flood mitigation solutions, the cost estimates, and the final recommended solution as revised per the
Recommended Design Report review comments. The CONSULTANT shall supply the hydraulic

. data and plans on 3.5" or CD diskettes. The plans should be in AutoCAD version 12 format. A
Final Performance Evaluation will be completed at this time.




1.12 PUBLIC INVOLVEMENT

3.12.1 The CONSULTANT will plan and conduct three open houses in conjunction with this study.

3.12.1.1 The first meeting will be to inform the public of the purpose and scope of the study and to
receive comments and concerns. The second meeting will be to present project alternatives to be
studied and receive public comments. The purpose of the meeting shall be to request public input
regarding ‘the alternatives, their preferences, and any recommendations they may have for other
alternatives that need to be evaluated. The third meeting will be to inform the public and obtain
public comment on the study results. The purpose of the meeting is to present the results of the
alternative analysis and the recommended alternative.

3.12.1.2 The CONSULTANT shall be responsible for the preparation of handouts and display
boards. Typical handouts are a fact sheet explaining the purpose of the study, how it is conducted, a
description of the study area, and a study map.

3.12.1.3 The CONSULTANT shail chair the meetings. The CONSULTANT shall participate in the
presentation, and respond to questions as required by making formal presentations or by written
document addressing the issue. :

3.12.1.4 The CONSULTANT shall provide required refreshments.

3.12.1.5 The CONSULTANT shall be responsible for preparation of minutes of the public
meetings, including concerns raised by the public.

3.12.1.6 The CONSULTANT will be responsible for the preparation of all-the graphic displays for

public meetings and public agency board meetings. The CONSULTANT wiil provide, in digital

and printed format, an exhibit (8 1/2 inch X 11 inch) showing the general project features or project
. impact area suitable for reproduction or publication. \

3.12.2 The CONSULTANT shall participate with the DISTRICT in Town Council Workshop meetings
with the Town of Gila Bend during the data collection effort in presenting the study effort purpose and
scope. A second series of Council meetings will follow the Alternative Analysis effort

3.12.3 The CONSULTANT shall participate in two information presentations with the Gila River Indian
Community.

3.12.4 The D' v@iZT will provide notification and placement of the legal advertising, notifying. the
public of the study. The advertisement will be run in a widely circulated newspaper twice, with
approximately one week between runs. The advertisement must also run twice in a local newspaper that
serves the area béing studied.

1.12.4.1 The DISTRICT will prepare the news release announcing the public meeting for
distribution to local media which explains the study and its purpose and informs them of the

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

3.12.4.7 The DISTRICT will select and make arrangements for the location of the meetings.

3.13 LANDSCAPE GUIDELINES

The CONSULTANT shall conduct a landscape character analysis and provide landscape guidelines to aid the
Town with planning, design, and implementation of landscaping and aesthetic treatments within Flood
Control boundaries. '

. 3.13.1 The CONSULTANT shall be responsible for RESEARCH AND DATA COLLECTION of
material and information related to defining the landscape character and establishing landscape




guidelines. This information may include but is not limited to:
' Geographic location
. Climatic conditions
Land use :
General local soil properties
Water sources and water condition
Vegetative communities and patterns
Topography
Fabric of architectural styles
Safety and vandalism concerns
Maintenance jurisdiction and expected level of maintenance - : K
History, customs, and attitudes that contribute to the towns image
Town perceptions, needs and desires

3.13.2 The CONSULTANT shall be responsible for conducting a CHARACTER ANALYSIS using
the objective information gathered from the research and data collection, The character analysis shall
be used to develop a landscape theme. There may be a single theme or multiple themes depending on
the analysis of the research information.

3.13.3 The CONSULTANT shall be responsible for providing LANDSCAPE GUIDELINES as an
inclusive part of this ADMP, and s a separate document that can be developed by the Town into
handout pamphlet. The character analysis and theme shall be used in the development of the landscape
guidelines. The guidelines shall be submitted to the District for review in draft form. Upon receipt-of
review comments, the CONSULTANT shall incorporate the revisions and complete the guidelines.
The landscape guidelines shall include but not limited to:

Plant pallets
Irrigation altemnatives
Inert ground coverings
' . Grading for aesthetics
Aesthetic treatments of flood control structures
ADA considerations
Graphic illustration and general guidance for landscape implementstion

4.0 PROJECT ADMINISTRATION

4.1 SCHEDULE

4.1.1 The CONSULTANT shall submit within 14 days of Notice To Proceed (NTP) a project
schedule to the DISTRICT showing coordination meetings, dates of all proposed submittals for each of
the tasks in the scope and significant project milestones. The CONSULTANT will update this project
schedule when appropriate. The project schedule outline will be consistent with the numbering and
tasks defined in this scope of work and the fee proposal.

4,12 The CONSULTANT shall develop the project schedule in a computerized format that
contains the anticipated beginning and end dates for the tasks identified, the time duration of each task,
a bar chart (Gantt Chart) showing the tasks and the overall duration of the project. The schedule will
be submitted in MS Project 4.0 format and in both printed and digital format, and updated as required
to reflect significant changes in schedule. The CONSULTANT shail schedule the project for
completion of the work within the contract time unless the DISTRICT accepts an extension. The
schedule shall include a minimum of the major project milestones, project meetings, and submittal of
deliverables. The CONSULTANT shall allow for a 3-week review period {unless otherwise indicated
by the DISTRICT) for review and comment by the DISTRICT and other involved parties, for each
report and data submittal in the schedule.




4.2 INVOICES

. 4.2.1  ‘The CONSULTANT will submit a monthly estimation of the projected billing within 14 days
of Notice to Proceed. Thereafter, this estimation will be updated and submiited to the DISTRICT at
least 10 days prior to the end of each quarter. The projected billing will be consistent with the tasking

of the scope of work, the project schedule and the fee proposal.

422  The CONSULTANT will submit monthly inveices which reflects work accomplished during
the invoice period. The DISTRICT will provide a general format for invoices. The invoices will be
consistent with the tasking of the scope of work, project schedule, fee proposal and projected billing.
The CONSULTANT shall submit invoices to Accounts Payable, Flood Control DISTRICT of
Maricopa County, 2801 West Durango, Phoenix, Arizona, 85009. A copy of the invoice will be
forwarded to the DISTRICT’s project manager.

4.3PROJECT MANAGEMENT

4.3.1 The CONSULTANT shall appoint a Project Manager who shall be knowledgeable of the
progress of each phase of the project. The Project Manager shall be the same person listed in the
CONSULTANT's Technical Proposal unless otherwise approved by the DISTRICT. The Project
Manager shall be the point of contact for the DISTRICT. The CONSULTANT's Project Manager shall
attend all meetings as required by the DISTRICT. The CONSULTANT’s Project Manager shall keep
the DISTRICT informed of all coordination with outside agencies and other affected parties. The
DISTRICT may terminate this agreement if the Project Manager is not- available or if the
CONSULTANT is unable to provide a replacement Project Manager acceptable to the DISTRICT.
The DISTRICT may request replacement of the Project Manager if the DISTRICT determines that this
would be in the best interest of the project.

Update on the first of each month activities for the same time period as included in the monthly
invoices. The report shall be brief and should be no longer than two typed pages. The update shall
provide at a minimum the following:

. 432  The CONSULTANT's Project Manager shall submit to the DISTRICT a Project Status

4.3.2.1 The status of the project to date,

4322 Project accomplishments with a description of the work accomplished by task during the
reporting month, percent (%) completed for the month and percent (%) cumulative
completed for each task. The tasks shall be the same as the tasks contained in the project
Lot r:oposal,

4.3.2.3 Problems and resolutions identified since the last report.

4.3.2.4 Tasks to be accomplished before the next report,

4.3.2.5 A description of any outstanding issues requiring resolution.

433  The CONSULTANT will develop and implement a Quality Centrol/Quality Assurance

(QA/QC) program in accordance with its project management procedures. .

4.4 SUBCONTACTOR MANAGEMENT

44.1 The CONSULTANT shail review the work of any sub-CONSULTANT utilized by the prime

CONSULTANT for this contract (i.e., civil design, structural design) shall be reviewed by the prime

CONSULTANT for compliance with this scope of work and these specifications prior to submiittal for

review by the DISTRICT. In particular, all caiculation sheets shall be initialed and dated by both a
. designer and a checker.




4.5 REPORTS

. 451  All reports shall be submitted to the DISTRICT for review in draft form. Upon receipt of
review comments, the CONSULTANT shall incorporate appropriate revisions and complete the report.

4,52  Data Collection Report - The Data Collection Report will contain a description of information
collected for this project. This information should include at a minimum the information identified
under Section 2.1. Other data collected pertinent to the project should also be contained in the Data
Collection Report. Existing major natural washes and existing and planned man-made drainage
facilities in the watershed should be shown on the Existing Facilities Exhibit to be submitted with the
Data Collection Report. The Existing Facilities Exhibit will be prepared in AutoCAD format.

4.52.1 The Data Collection Report should include the following:

Executive Summary
Project Description
Scope of Project
Data Collection Results
Current Conditions
Areas of Flooding
Existing and Future Development Plans
Areas and locations of Potential Flooding
Existing and Future Drainage Facilities
Environmental Concems
Environmental Permits and Approvals
Biological Survey Analysis
Cultural Resources
Environmental Regulatory Records Review

Tand
. Parcel ownership :
Rights-of-Entry Requirements

Hydrology/Hydraulics Models
Summary of Models/Conditions
Concerns

Major Utilities

Existing Facilities Exhibit

References/Figures

453  Altrrnnvive Apalysis Report - The Alternative Analysis Report shall be prepared containing
narrative descriptions of the alternatives considered and discarded, the alternatives selected for
analysis, the results of the analysis of alternatives, and comparative cost estimates conducted by the
Review Committee. The advantages and disadvantages and general impacts of each alternative shall
be identified.. The recommended alternative shall be identified in the report.

453.1 The Alternatives Analysis Report Format should include the following;

Summary

Description of Study Area /

Scope of Project

Alternatives Descriptions/ Sketches
Qutfall Alternatives

Alternatives Eliminated

Cost Estimates

Evaluation Criteria/Matrix

EBvaluation of Alternatives

. References/Figures




454 Recommended Design Report - The CONSULTANT shall prepare Recommended Design
. Report which will include engineering design guidelines to maintain 100-year conveyance,
landscaping and recreation considerations, cost estimates and Preliminary Design plans

4.5.4.1 The Recommended Design Report should inciude the following:

Summary

Description of Study Area

Scope of Project

Evaluation Criteria

Selection of Preferred Alternative including Outfall
Costs

Priority of Features

Maintenance Plan

Implementation Plan

Funding

References/Figures

Disk Copies of applicable hydrologic, hydraulic models

4.5.4.2 Preliminary Design Plans

Indicate existing topography.

Color artho photo of Town Core Area

Indicates cultural, biological, environmental impact areas

Indicates conveyance criteria: approximate size and configuration, invert, typical cross-
section '

Indicate conflicting utilities

. 4.5.5 Project Final Submittal - Upon approval of the Recommended Design Report, the
CONSULTANT shall incorporate review comments and make any required corrections, and changes,
the hydrology, and/or hydraulic medels

455.1 The CONSULTANT shall submit a Final Design Submittal with final versions of all
reports applicable to the Project including:

Data Collection Report

Alternatives Analysis Report

Treoroiin:ended Design Report.
Project Survey Report Annex
Technical Report Annex
Administrative Report Annex

4552 The CONSULTANT shall prepare a separate, reproducible Executive Summary of the
Final Design Submittal .

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

4,57  Project Technical Report Annex - The CONSULTANT shall maintain a technical report
throughout the project, which contains documentation of the designs, analysis, and calculations. The
. report shall be organized to inclade, but not limited to, the following sections as appropriate to the

project:




Lateral design, configuration, alipnment, and feature locations

Right-of-way and easement information

Special project features, including unusual construction techniques, special materials,
. and/or conditions.

Maps, sketches, calculations, and other supporting documentation as required.

Two (2) separate Hydrology, and Hydraulics Report for the Core Area and the Planning
Areas

Cost estimates

Conflicting utilities that are to be relocated and/or protected.

Preliminary hydrology and hydraulics analysis and calculations

Environmental and Permit requirements

4.5.8  Project Administration Report - The Project Administration Report shall include copies of all

correspondence, minutes of meetings and conversations with the DISTRICT, affected agencies and
others as appropriate.

4.6 DELIVERABLES

4,6.1 The CONSULTANT shall submit all items ‘sealed' by a registered civil engineer. Upon
receipt of the final submittal, the DISTRICT shall review the report and preliminary plans for the
accurate incorporation of all final comments. If incomplete and/or incorrect incorporation of those
commetits is found, the original documents shall be returned to the CONSULTANT for correction and
resubnittal.

4.6,2 The CONSULTANT shall submit computer files of the information to the DISTRICT
detivered on 3.5 or CD diskettes. Reports should be in Word 6.0 or a DISTRICT acceptable software.
Plans should be in AutoCAD version 12 format.

4.6.3 The CONSULTANT shail submit three (3) copies for each DRAFT report, estimates,
schedules or drawings to the DISTRICT and one (1) copy for each DRAFT repost, estimates,
schedules or drawings to each participating agency.

464 The CONSULTANT shall submit five (5) copies for each FINAL report, estimates, schedules
or drawings to the DISTRICT and two (2) copies for each FINAL report, estimates, schedules or
drawings to each participating agency.

4.6.5 The CONSULTANT shall provide drawings in full size sets, and floppy disks containing
.DGN or DWG files.

5.0 REFENCES AND STANDARDS

This section provides general requirements, methodologies, and procedures to be followed in completing werk
for the DISTRICT. If the Scope of Work requires work tasks described herein, the work is to be completed
consistent with this section. Specific variations from this section of the Scope of Work shall not be undertaken
without the specific written concurrence from the DISTRICT.

5.1 STANDARD DETAILS AND SPECIFICATIONS

5.1.1  "Uniform Standard Details for Public Works Construction", Maricopa Association of
Governnents (MAG), 1979;

5.1.2  "Uniform Standard Specifications for Public Works Construction”, MAG, 1979,

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




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

. specifications.

5.1.5  “Policy for the Aesthetic Treatment and Landscaping of Flood Control Projects”, latest
revision.

5.2 DESIGN MANUALS, POLICIES AND PROCEDURES

52.1 "Drainage Design Manual for Maricopa County, Arizona, Volume I Hydrology", latest
edition.

5.2.2  "Drainage Design Manual for Maricopa County Arizona,Volumell Hydraulics", latest edition.

5.23  “Drainage Design Manual for Maricopa County, Arizona, Volume III Erosion Control", latest
edition.

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

52.5 Structural design shall be in accordance with current AASHTO Specifications. Street and
maintenance road crossings shall be designed to accommodate HIS20-44 loading. Calculations shall be
based on service loads and the working stress method. '

5.2.6 "Policy on Geometric Design of Highways and Streets”, AASHTO, 1990, commonly referred
to as the "Green Book", and "Maricopa County Depariment of Transportation Roadway Design
Manual” latest editiont and revisions shall be used, unless otherwise requested by FCDMC,

527 "Roadside Design Guide", 1989, AASHTO, to be used to establish ciear distances and other

. related safety issues.

5.2.8  “Landscaping and Irrigation Design Manual for the Flood Control DISTRICT of Maricopa
County", latest edition.

5.2.9  “Channel Design Criteria for Major Watercourses", MCFCD, latest edition.
5.2.10 "A Levee Policy for the National Flood Insurance Program", National Research Council,

1982,

5.3 STANDARDS

531  GIS/HIS

5.3.1.1 Mapping:
The CONSULTANT shall prepare digital data in conformance with the DISTRICT's Hydrologic
Information Systems (HIS) FCDMC, Revision 3.1, June 1, 1998, for the following themes:

LpP-40 FCD Project map index
LP-60 Project boundaries
LP-110 Cartographic features
LP-210 Corners
LP-215 Miscellaneous conirol survey points
LP-360 Structures
LP-410 Data guality
LP-430 Project Identification
. ‘LP-608 Bridge

LP-610 Canals




53.2

LP-612 Culverts

LP-620 FCD Project facility

LP-650 Railroads

LP-660 Street Detail

LP-670 Utilities

LP-710 Elevation contours/Spot elevation
LP-950 Lakes

LP-960 River

5.3.1.2 Hydrology and Hydraulics:
Digital data will be prepared in conformance with the district's HIS data delivery specs (Rev. 3.1
June 1, 1998) Chapter 3 ~ Appendix C, CADD delivery specs for the following themes:

CP-40 FCD Project map index
CP-60 Project boundaries

CP-410 Data quality

CP-430 Project Identification
CP-520 Floodplain baseline route system
CP-523 FCD Reference marks
CP-535 FCD Water surface elevation
CP-540 Floodplain x-sections
CP-550 Floodplain ¥CD zone
CP-599 HEC-RAS Output

CP-608 Bridge

CP-920 Drainage basins

CP-930 Drainage path

The format of the files shall be ASCII dxf as stated on the HIS data delivery specs book.

HYDROLOGY

5.3.2.1 The CONSULTANT shall use the 1991 U.S. Army Corps of Engineers compuier program
HEC-1, 4.01 Version, to develop hydrologic models for the area. The methods and procedures in
the Drainage Design Manual for Maricopa County, Arizona: Volume I - Hydrology will also be
used.

5322 The CONSULTANT will develop the hydrologic base maps for the Town Core area using
the topographic mapping supplied by the DISTRICT. For those areas not covered by the supplied
mapping, U.>. Ceological Survey (USGS) topographical quadrangle maps will be used.

5.3.2.3 An overall watershed drainage basin map with sheet index will be prepared at a scale of 1
inch = 2000 feet, or as appropriate.

5.3.2.4 Using appropriate hydrologic judgement, sub-basins are to be identified that provide
reasonable depiction of the watershed condition. Sub-basin break down will be done in sufficient
detail to provide peak discharges at critical concentration points and at other intermediate points as
necessary for the modeling process.

5.3.2,5 The specific hydrologic techniques to be used are:
5.3.2.5.1 Rainfall Depth: Point precipitation values will be determined using the information

and procedures described in the Drainage Design Manual for Maricopa County, Arizona:
Volume I, Hydrology.

5.3.2.5.2 Rainfall Distribution: Peak discharges and peak volumes for the 100-year, 6-hour
storm will be estimated using the DISTRICT's Distribution(s). Peak discharges and peak
volumes for the 100-year 24-hour storm will be estimated using the SCS Type II rainfall
distribution.




5.3.2.5.3 Areal Reduction: The point precipitation values will be areally reduced for critical
concentration points. Areal reduction for the 6 hour rainfall duration will be applied using the
curves in the Drainage Design Manual for Maricopa County, Arizona: Volume I, Hydrology,
or MCUHPL.

5.3.2.5.4 NOAA HYDRO-40 will be used with the 24 hour rainfall reductiont. Copies can be
obtained from the DISTRICT.

5.3.2.5.5 Rainfali Excess: The Green and Ampt methodology will be utilized for estimation of
rainfall losses. The soil data maps will be provided to the CONSULTANT by the DISTRICT
in the form of GIS files. These files will be used for soil calculations.

5.3.2.6 Unit Hydrograph: The Clark method should be used following the procedures outlined in
the Drainage Design Manual for Maricopa County, Arizona: Volume I, Hydrology, and as
implemented in MCUHP1.

5.3.2.7 Time of Concentration: The Papadakis and Kazan method should be used with the Clark
unit hydrograph, along with the MCUHP1 computer program, to determine the time of
concentration. If this mathod results in unsuitable times of concentration, other method(s) must be
used and compared for the most realistic result.

5.3.2.8 Channel Routing: Channel routing will be accomplished using either the Muskingum-
Cunge or the Normal-Depth or the Kinematic Wave option of HEC-1. The choice of methodology
will be at the discretion of the CONSULTANT, with consent from the DISTRICT. Average cross
sections will be developed utilizing available mapping and field reconnaissance data. The resulting
velocities and depths, for all reaches, must be assessed for realistic values.

5.3.2.9 Reservoir Routing: Detailed analysis of structures and ponding areas will be accomplished
using the Modified Puls reservoir routing option of HEC-1. Stage versus discharge tables for
hydraulic structures will be estimated using appropriate hydraulic methodology.

5.3.2.10 The CONSULTANT shall obtain approval from the DISTRICT at each of the following
steps:

Watershed boundary maps

HEC-1 parameter estimation

Flow diagram and input parameters
HEC 1 results

5.3.2.11 The DISTRICT will provide appropriate references to facilitate parameter estimation.

5.3.2.12 The CONSULTANT shall review the hydrologic models' results for accuracy and
reasonableness. Adjustments to input for obtaining the most realistic resuits are normal to the
scope.

5.3.2.13 Every attempt must be made to recover historic stream gage data and to use it to compare
with the results obtained by the hydrologic models. Major differences between the models' results
and historic data must be discussed with the DISTRICT prior to the finalization of the analysis.

5.3.2.14 For the Planning Area the existing Hydrologic Models shall be reviewed and modified as
necessary, to accommodate the Recommended Alternatives for the Core Area.

5.3.2.15 For the Town Core area the hydrologic analysis will be carried out using the rational

method as outlined in the Drainage Design Manual for Maricopa County, Arizona: Volume I,
Hydrology.
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53.3  HYDRAULICS

5.3.3.1 The CONSULTANT shall follow the procedures outhned in the "Drainage Design Manuai
for Maricopa County, Volume II Hydraulies" for all hydraulics calculations.

5.3.3.2 The CONSULTANT shall provide HEC-II Cross Section Files data files of the DTM data
which will allow extrapolation of HEC-II cross-sections.

5.3.3.3 The final submiital of all maps, computer files, and other data shall be prepared and
submitted in the manner defined for input by the guidelines in "Data Delivery Specifications: The
Hydrologic Information System (HIS)" which is available from the DISTRICT.

534 SURVEY AND MAPPING

5.3.4.1 Accuracy and Procedural Standards. All topographic mapping and survey work shall meet
or exceed Federal Emergency Management Agency (FEMA} minimum criteria as defined in FEMA
Document 37, Flood Insurance Study Guidelines and Specifications for Study Contractors, January
1995. This would include, but is not limited to: the establishment of "permanent” elevation
reference marks (ERMs); field control; and verification of profiles by the ground survey profile
procedure.

5.3.4.2 Horizontal Control Datum. All surveys shall be completed with horizontal controls
necessary to tie all field data to NAD83. Coordinate points and their coordinates shali be listed in
the text regarding the control and survey information provided fo the DISTRICT and shall also be
noted along the margins of the appropriate plan sheets.

5.3.4.3 Vertical Control Datum. Surveys will be based on National Geodetic Vertical Datum
(NGVD) 1929, per FEMA guidelines. A conversion factor, including documentation of how it was
derived, will be provided by the CONSULTANT to allow comparison of NGVD 29 elevations to
NAVD 88 elevations and will be included in the Techunical Data Notebook. The conversion
processes outlined in FEMA 37 shall be used.

5.3.4.4 Elevation Datum. Mapping and concept plans shall be based on NAD83 and NGVD 1929
datum, with conversions to NAVDSE vertical datum. Elevation Reference Marks { ERMS) shali be
labeled on the plans and described in a manner, which allows them to be relocated in the field.

5.3.4.5 Structure Surveys. Field surveys of bridges, culverts, and hydraulic structures are to be
obtained by the CONSULTANT when as-butlt plans are not available or when changes significant
to the HEC-2 or HEC-RAS modeling, such as sedimentation, have occurred since the date of as-
built. This =% mation should be reduced and compiled into an 11"x 17" (maximum size) drawing
for inclusion in the DSR. The information presented in the drawing should be in a format
approptiate for use in the HEC-2 model. Field surveys of bridges, culverts, hydraulic structures, and
routing reaches must also be obtained where necessary for proper hydrologic modeling. It may be
necessary to field survey some structures since the as-built plans may not be on 1929 NGVD.

5.3.4.6 Pocumentation of Survey Data, Benchmarks and control points shall be shown on maps
and plan sheets. Survey data will be documented in a project survey report. The project survey
report shall be initially submitted during the Preliminary Design Phase, and the final report shall be
submitted during the Final Design Phase. The report shall inctude the following:

5.3.47 Copies of all survey note books and office calculations or printout of digital files developed
with data collectors.

5343 A summary table which lists horizontal and vertical benchmarks and includes the
horizontal coordinates and elevations of each point, the datum upon which the benchmarks were
originally established, and a description of the locations of the points which will allow them to be
readily located in the field.
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5.3.4.9 A drawing with a base map of suitable scale to show the location of the benchmarks, and
aerial control points.

. 5.3.4.10 Conversion to other datum’s as required herein.

5.3.4.11 Data Format. All field collected survey data obtained using conventional survey methods
shall be noted in standard 5" x 7" hardbound survey books. All survey data collected electronically
shall be submitted in an ASCII text file on 3.5" or 5.25" diskettes.

5.3.4.12 All topographic features inciuding existing drainage swales, bridges, storm drainage
outfalls, gravel mining operations, fences, buildings, roads, etc.

5.3.4.13 Aerial Photography. The CONSULTANT shall use the correct scale stereo aerial coverage
to maximize the efficiency of the project layout and still meet the accuracy requirements. If aerial
photography is used, the CONSULTANT shall complete a ground survey check to verify the
accuracy.

5.3.4.14 Digital Topographic Mapping. The CONSULTANT shall use digital terrain modeling
(DTM) and contour generating software to create data files.

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

$.3.4.16 The final submittal shall include a permanent, reproducible set of the survey and mapping
I information on 3 mil mylar sheets and shall be sealed by a registered land surveyor.

5.3.4.17 The Engineer’s Estimate shall be prepared based on the most up-to-date cost data available.
This includes recent bid tabulations from the DISTRICT, ADOT, MCDOT, Town of Gila Bend, and
any other resource available to the CONSULTANT.

53.5 DRAFTING

5.3.5.1 Design plans and construction documents will include, but not limited to:

Flood Control DISTRICT standard cover sheet
Plan and piofil- sheets, and cross sections
Utility relocations

5.3.5.2 FCDMC sample plans may be provided with the intention that they shall be used as a
guide, and are not a substitute for design criteria, technical assistance, or sound engineering
judgement. The CONSULTANT shall use plan symbols shown in the MAG Standard Details and
COP Supplement to the MAG Standard Details, unless otherwise requested. FCDMC makes
extensive use of reduced plan sets. The CONSULTANT shall submit sample plans for approval
prior to commencing work, Plans not capable of producing high quality prints by FCDMC in
reduced form shall be considered unacceptable and shall be redrawn by the CONSULTANT at no
additional cost to FCDMC.

5.3.5.3 The DISTRICT uses a "Xerox" process for final reproduction of drawings. The
CONSULTANT shall not draw on the back side of drawings, or use any form of shading techmqucs
that will not reproduce clearly using this form of reproduction, .

. 5.3.54 Unless otherwise approved in writing by the DISTRICT, the CONSULTANT shall use the
following scales.




Town Core Areas 1" = 200" Horizontally , 1" = 10" or 20 Vertically
Planning Area 1"=400" Horizontally, .1" = 10" or 20" Vertically

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

5.3.5.6 Drawings shall be prepared using MicroStation PC, Version 4 or AutoCad, Release 12 per
DISTRICT standards.

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

/8" Lettering and Notes
LYEYA Subtitles
7/32" Main Titles

5.3.5.8 The final (100%) submittal shall be plotted at a minimum of 400 dots per square inch on 4
mil mylar. The final plot shall be plotted or photo reproduced on 4 mil mylar without sticky backs.
If plans have been hand drafted, the final (100%) submittal shall be rapidograph-inked drawings on
4 mil mylar. If sticky backs have been used, 4 mil photo reproducible mylars shall be submitted,
with original scal and signature on the photo mylars. All seals and signatures shall be in smudge-
proof ink. '

5.3.5.9 The DISTRICT shall provide the CONSULTANT with a diskette containing .DWG or
DGN files for the standard cover sheet and working drawing sheets.

. 53.6 CALCULATION

5.3.6.1 The CONSULTANT shall independently check all design drawings and calculations. Each
drawing shall be initialed and dated by both the designer and checker for each and every submittal
of design drawings and calculations. The CONSULTANT shail verify the completeness of the
check before submitting drawings or calculations to the DISTRICT.

5.3.6.2 All design calculations submitted to the DISTRICT shall be complete in detail and shall be
checked. All engineering assumptions made during the design other than standard engineering
judgements shall be documented with appropriate references on the calculation sheets.

5363 1he person checking the calculations shall not be the originator, and shall be of equal or
better qualifications than the originator.

5.3.6.4 Calculations can be either hand calculations or computer generated calculations. Computer
generated calculations can be used for either the design or the check, but cannot be used for both the
design and the check. All hand calculations and computer generated calculations shall be sealed
prior to submittal to the DISTRICT. HEC-1 and HEC-2 modeling are excepted from the hand
calculation requirement.

5.3.6.5 All design calculations and drawings shall be complete in detail, independently checked in
the CONSULTANT's office, and shall be initialed and dated by both the designer and checker for
each submittal. The CONSULTANT shall verify the completeness of the check before submitting
drawings or calculations to the DISTRICT, The person checking the calculations shall not be the
originator, and shall be of equal or better qualifications than the originator.

5.3.6.6 The CONSULTANT shall use methods and procedures which are normal and customary
standards of the industry. All calculations, sketches, computer printouts, or other written or printed
. data used in the final design shall be included in the design data report.
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. Survey Control Points:
The following National Geodetic Survey (NGS) points were used for survey control

Refer to attached NGS data sheets. The horizontal datum is NAD 1983 (adjusted 1992)
and the vertical datum is NAVD 1988 (adjusted 1991).

Point Designation PID Horiz./Vert.
R1 DA0499 Vert. Only
X13 DA0695 Vert. Only
B361 DA0694 Vert. Only -
CEDA DAO709 Horiz./Vert.
TOSA DAO0G8S Horiz./Vert.
COY DAO680 Horiz./Vert.
GIANT DA0672 Horiz.Only

Professional Responsibility for Survey and Mapping:
Mark T. Gavan, P.E., R.L.S.
Engineering and Environmental Consultants, Inc.
3003 North Central Avenue, Suite 600
Phoenix, Arizona 85012-2905
Project No. 99541

Professional Responsibility for Field Survey work:
. Matthew A. Graham, R.L.S.
SurvNet, Inc.
150 North Stapley, Suite 105
Mesa, Arizona 85203
Project No. 994014

Company Responsible for Aerial Mapping:
Cooper Aerial Surveys Co.
11402 North Cave Creek Road
Phoenix, Arizona 85020
Project No. 6067-080799




. 2. SCOPE OF WORK

The following excerpt is from the Scope of Work for the Gila Bend Area Drainage
Master Plan. It describes the Scope of Work for the field survey and aerial mapping.

Quote:
3.1 FIELD SURVEY AND MAPPING

3.1.1 The CONSULTANT shall Fly 1:7200 black and white stereo photography
of approximately S square miles for 17=200" scale with a 2” contour interval. Plus
supply one complete set of contact prints in binder for your use. The area will be
mapped as a DTM (Digital Terrain Model). The mapping will be delivered on
CD-ROM in AutoCad 14 format. Fly two 1:20000 color center shots to produce
17=200" scale color digital orthophotography of this area. These images will be
scanned at 28 microns (approximately 900 dpi) and ortho-rectified to the DEM
(Digital Elevation Model). Provide color glossy plots of these digital orthophotos.
The CONSULTANT shall also Fly 1:12000 black and white stereo photography
of approximately 17 square miles for 1’=400" scale mapping with a 4’ contour
interval. Plus supply one set of contact prints in binder for your use. This area will
be mapped as a DTM. The mapping will be delivered on CD-ROM in AutoCad
14 format. This item is broken down into two areas. The north area consisting of

. approximately 8 square miles and the southwest area consisting of approximately

' 9 miles. Both the 1”=200" scale and the 1”=400" scale mapping data will be

translated into Flood Control District of Maricopa County’s GIS Standards. The
CONSULTANT shall create a DTM from existing mapping data and translate this
into the Flood Control District’s GIS Standards. This data will be used to match to
the new mapping as well as in the creation of the color digital orthophotography.

3.1.2 The CONSULTANT shall provide survey control for the aerial mapping
in conformance with FEMA Standards.

3.1.3 The CONSULTANT shall provide Elevation Reference Marks for the new
areas to be mapped in accordance with FEMA Standards.

3.1.4 The CONSULTANT shall field survey the top of canal banks, railroads
and roadways in order to supplement the area to be mapped with 4’ contour
intervals (approx. 12 miles). The CONSULTANT shall also provide check
profiles in accordance with FEMA Standards.

3.1.5 (Allowance Item) The CONSULTANT shall field survey structures,
roadways, ditches, culverts, etc. where existing mapping or as-built plans do not
provide adequate detail.

. Un-quote.




. 3. MAP OF AERIAL MAPPING LIMITS

The following map shows the limits of existing mapping as well as the limits of new
mapping developed with this study.
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4. PHOTO CONTROL POINTS AND ELEVATIONS (NAVD 1988)

The following is a list of the Photo Control Points as surveyed by SurvNet, Inc. The
survey was carried out in September and October of 1999. The list includes the NGS
survey control points used.




Project: Gila Bend Photo Control (994014)
Coordinate System: Arizona State Plane, Central Zor_:e

-"_’Datum NADS3' (Horizontal) NAVD8S (Vertical)
Coordmate Units: Intematlonal Feet

. _..Elevatlon Units:.US. Survev Feet

Point

1,
110,
111,
112,
201,
202,
203,
204,
901,
902,
903,
904,
910,
911,
912,

" Printed: 7°0ct 99 -

North
707228.3270,
NA ,
NA )
NA ,

704753.1730,
706739.3140,
705896.5120,
701406.9390,
704753.2050,
706739.3070,
705896.4770,
701406.9490,
696676.4710,
720775.6500,
725247.1220,

East

444657.2770,

NA .

NA .

NA '
434111.6540,
443994.6720,
452582.6800,
466416.7420,
434111.7100,
443994.6510,
452582.5770,
466416.8100,
448547.9180,
465317.3860,
468030.5890,

951, 704753.1980, 434111.7090,

1001,
1002,
1003,
1004,
1005,
1006,
1007,
1008,
1009,
1010,
1011,
1012,
1013,
1014,
1015,
1016,
1017,
1018,
1019,
1020,
1021,
1022,
1023,
1024,
1025,
1026,
1027,
1028,

707470.0450,
701996.1890,
696726.1690,
702072.1240,
707433.4020,
696836.5190,
707453.3240,
702087.3650,
696866.3520,
708353.2430,
696819.2900,
702009.5350,
725337.5560,
723206.3300,
717937.8800,
715525.0340,
712668.3230,
710988.8440,
709505.6840,
705063.8520,
702079.9140,
723366.6160,
718019.7870,
712702.5450,
709501.8670,
708447.8800,
701998.2660,
696744.1860,

427636.0520,
427441.2030,
427159.0950,
430812.4240,
434365.0450,
434356.7340,
437995.5210,
438079.9140,
437981.5370,
441506.7310,
441573.7280,
445191.3730,
446927.1400,
447102.0880,
447115.1370,
448092.1800,
447196.4140,
447812.3500,
447266.7410,
446782.3450,
446782.7570,
450261.9540,
449129.8410,
448964.4900,
449034.0020,
448539.1060,
449083.6340,
448521.5220,

Elev

724.6210,
789.8000,
735.9800,
735.8300,
737.2400,
729.5900,
753.7600,
821.2000,
737.2610,
729.5740,
753.6580,
821.2100,
789.8640,
735.9820,
735.8610,
737.2080,
716.5240,
742.3990,
758.4000,
732.9940,
732.4590,
768.0550,
716.6640,
745.1870,
772.7370,
709.5450,
776.3250,
754.9750,
634.7520,
644.8550,
660.9400,
699.9550,
702.5960,
710.5360,
720.3860,
738.4700,
755.1690,
652.2520,
666.8150,
700.8900,
717.4290,
725.9780,
759.0619Q,
788.6840,

Desc

BASE .
R-1 GRID
X-13 GRID
B-361 GRID
CEDA GRID
TOSA GRID
COY GRID

GIANT GRID ___

CEDA MEA
TOSA MEA
COY MEA
GIANT MEA
BM R-1 MEA
BM X-13 MEA

G954

BM B-361 MEA & EEC ERM 4

901 CK 9/27
PP 1
PP 2
PP 3
PP 4
PP 5
PP 6
PP 7
PP 8
PP 9
PP 10
PP 11
PP 12
PP 13
PP 14
PP 15
PP 16
PP 17
PP 18
PP 19
PP 20
PP 21
PP 22
PP 23
PP 24
PP 25
PP 26
PP 27
PP 28




1030,

Pomt
: 1029
1031,

1032,
11033,

1034,

1035,
1036,
1037,
1038,
1039,
1040,
1041,
1042,
1043,
1044,
1045,
1046,
1047,
1048,
1049,
1050,
1051,
1052,
1053,
1054,
1055,
1056,
1057,
1058,
1059,
1060,
1061,
1062,
1063,
1064,
1101,
1106,
1108,

North

712591 2800‘

705597.0620;

730153.9200,

717836.5820,
708772.8600,
705709.6110,
702001.0760,
709029.1400,
702002.5160,
696798.8540,
729486.6030,
723711.2170,
717928.7150,
712661.5000,
705426.6210,
723154.8560,
717963,9300,
712665.2850,
709623.3770,
705324.1530,
702020.8410,
720123.0470,
714952.8110,
709497.7400,
705345.1310,
729497.2740,
712847.0840,
701967.7280,
717724.1900,
712875.1110,
709709.4050,
705500.2990,
702065.7030,
729486.2550,
723398.0680,
717895.0510,
710657.8710,
710126.9640,
708144.5760,

o _East;, R

451638.5430,

4509145240,

453470.7940,
453080.4140,
452916.8000,

453073.2670,

452788.1780,
455164.2120,
454908.3050,
454850.0700,
456836.3020,
457192.6150,
455890.8260,
457132.6320,
457107.4010,
459671.8850,
459733.5900,
459535.4470,
459134.7870,
459350.9030,
459367.5590,
461889.9330,
462392.3560,
461120.6000,
461464.5200,
463843.2330,
463291.3150,
463115.9040,
464744.5460,
464848.9010,
464851.3750,
464586.6060,
464757.4520,
466876.5300,
466985.9060,
467146.7320,
463572.1270,
460675.9520,
462331.4150,

Elev )

717. 8390
751.9310,
651.6430,
686.8420,
739.2600,
755.1590,
763.7290,
739.3400,
774.3800,
797.3980,
647.1780,
662.4030,
689.7210,
723.4630,
759.7050,
677.0360,
708.9550,
733.7250,
740.0120,
762.9250,
779.6110,
709.9760,
737.7100,
756.4410,
773.2550,
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® 5. PHOTO CONTROL POINTS, COORDINATES AND ELEVATIONS
(NGVD 1929)

The following list of Photo Control Points includes the NGVD 1929 Elevations used for
each point. Refer to attached conversion calculations from NAVD 1988 to NGVD 1929.




Gila Bend ADMP - Photo Control Points

26-Oct-99

Point North East 1988 Elev 1929 Elev - Diff. Desc
1 707228.3270 444657.2770 724.6210 7227380 1.8830 BASE
110 NA NA 789.8000 787.8700 19300 R-1GRID
1114 NA NA 735.9800 733.9600 2.0200 X-13GRID
112 NA NA 735.8300 733.8100 2.0200 B-361 GRID
201 704753.1730 434111.6540 737.2400 735.3900 1.8500 CEDA GRID
202 706739.3140 443994.6720 729.5800 727.7200 1.8700 TOSA GRID
203 705806.5120 452582.6800 753.7600 751.9100 1.8500 COY GRID
204 701406.9390 466416.7420 821.2000 819.2400 1.9600 GIANT GRID
901 704753.2050 434111.7100 737.2610 735.3680 1.8930 CEDA MEA
an2 706739.3070 4439984.6510 729.5740 727.6910 1.8830 TOSA MEA
903 705896 4770 452582.5770 753.6580 751.7520 1.8060 COY MEA
904 701406.9490 466416.8100 821.2100 819.2410 1.8690 GIANT MEA
910 BOB676.4710 448547.9180 789.8640 787.9380 1.9260 BM R-1 MEA
911 720775.6500 465317.3860 735.9820 733.9940 1.9880 BM X-13 MEA
912 7252471220 468030.5890 735.8610 733.8470 2.0140 BM B-361 MEA & EEC ERM 4
951 704753.1980 434111.7080 737.2080 737.2080 901 CK 9/27
1001 707470.0450 427636.0520 716.5240 714.6380 18860 PP 1
1002 701096.1880 427441.2030 742.3990 740.5030 1.8960 PP 2
1003 5O6726.1690 427159.0950 758.4000 756.4970 1.0030 PP 3
1004 7020721240 430812.4240 732.8940 731.0880 1.8860 PP 4
1005 707433.4020 434365.0450 732.4590 730.5730 1.8860 PF5
1006 696836.5190 434356.7340 768.0550 766.1420 18130 PP6
1007 707453.3240 437995.5210 716.6640 7147810 1.8830 PP7
1008 702087.3650 438079.9140 7451870 743.2870 18000 PP8
1009 696866.3520 437981.5370 772.7370 770.8210 1.9160 PP &




Point North East 1988 Elev 1929 Elev Diff. Desc
1010 708353.2430 441506.7310 709.5450 707.6650 1.8800 PP 10
1011 696819.2200 441573.7280 776.3250 774.4080 1.8190 PP 11
1012 702000.5350 445191.3730 754 9750 753.0720 1.8030 PP 12
1013 725337.5560 446927.1400 634.7520 632.8030 1.8490 PP 13
1014 723206.3300 447102.0880 644.9550 643.0160 1.9390 PP 14
1015 717937.8800 447115.1370 860.9400 659.0240 1.8160 PP 15
1016 715525.0340 448092.1800 699.9550 698.0490 19060 PP 16
1017 712668.3230 447196.4140 702.5960 700.7060 1.8900 PP 17
1018 710088.8440 447812.3500 710.5360 708.6530 1.8830 PP 18
1019 709505.6840 447266.7410 720.3860 718.5030 1.8830 PP 19
1020 705063.8520 446782.3450 738.4700 736.5740 1.8960 PP 20
1021 702079.9140 446782.7570 755.1690 753.2630 1.9060 PP 21
1022 723366.6160 450261.9540 652.2520 650.3030 1.8400 PP 22
1023 718019.7870 449129.8410 666.8150 664.8560 1.8190 PP23
1024 712702.5450 448964 4900 700.8800 698.9940 1.8060 PP24
1025 709501.8670 449034.0020 717.4290 715.5430 1.8860 PP25
1026 708447.8800 448539.1060 725.9780 724.0880 1.8600 PP 26
1027 701988.2660 445083.6340 759.0610 757.1520 1.9090 PP27
1028 696744.1860 4485215220 788.6840 786.7580 1.9260 PP 28
1029 712591.2800 451638.5430 717.8390 715.9360 1.9030 PP 28
1030 705597.0620 450814.5240 751.9310 750.0280 1.8030 PP 30
1031 730153.9200 453470.7940 551.6430 649.6520 1.9810 PP 31
1032 717836.5820 453080.4140 686.8420 684.9130 1.8290 PP 32
1033 708772.8600 452916.8000 739.2600 737.3600 1.0000 PP 33
1034 705709.6110 453073.2670 755.1590 753.2530 1.8060 PP 34
10356 702001.0760 452788.1780 763.7290 761.8100 18190 PP 35
1036 7000291400 455164.2120 739.3400 737.4370 18030 PP 36
1037 702002.5160 454908.3050 774.3800 772.4570 1.8230 PP 37 SEC S1 NL IN PIPE
1038 696798.8540 454850.0700 797.3980 795.4620 1.9360 PP 38
1039 729486.6030 456836.3020 647.1780 645.1830 1.9950 PP 39
1040 723711.2170 457192.6150 662.4030 660.4340 1.9690 PP 40
1041 717928.7150 455890.8260 689.7210 887.7820 1.9390 PP 41
1042 712661.5000 4571326320 723.4630 721.5470 1.9160 PP 42
1043 7054266210 457107.4010 759.7050 757.7890 1.9160 PP 43
1044 723154.8560 459671.8850 677.03860 675.0610 19750 PP 44
1045 717963.9300 459733.5900 708.9550 707.0060 1.9490 PP 45




. Poae 'Y
At

Point North East 1088 Elev 1929 Elev Diff. Desc
1046 712665.2850 459535.4470 733.7250 731.8020 1.9230 PP 46
1047 700623.3770 459134.7870 740.0120 738.0990 1.9130 PP 47
1048 705324.1530 459350.2030 762.9250 761.0020 1.8230 PP 48
1049 702020.8410 459367.5590 779.6110 777.6820 1.9290 PP 49
1050 720123.0470 461889.9330 709.9760 708.0070 1.9690 PP50
1051 714952.8110 462392.3560 737.7100 735.7580 1.9520 PP 51
1052 708497.7400 461120.6000 756.4410 7545180 1.9230 PP 52
1053 7053451310 461464.5200 773.2550 771.3190 1.9360 PP 53
1054 720497.2740 463843.2330 674.7600 672.7460 20140 PP54
1055 712847.0840 463291.3150 755.2540 753.3050 1.84%0 PP55
1056 701067.7280 463115.9040 796.5360 794.5840 1.9520 PP 56
1057 717724.1900 464744.5480 751.8560 749.8810 1.9750 PP57
1058 712875.1110 464848.9010 765.1190 763.1600 1.8580 PP 58
1059 709700.4050 464851.3750 779.1420 177.1200 1.9520 PP59
1060 705500.2980 464586.6060 793.4150 791.4600 1.8550 PP60
1061 702065.7030 464757.4520 804.9310 802.9720 1.9590 PP 61
1062 729486.2550 466876.5300 705.9520 703.9310 2.0210 PP62
1063 723308.0680 466985.2060 734.0510 732.0460 20050 PP6G3
1064 717895.0510 467146.7320 752.0750 750.0870 1.9880 PP 64
1101 710657.8710 463572.1270 766.1240 764,1820 1.9420 EECERM1
1106 710126.9640 460675.9520 782.6670 780.7480 19180 EECERMSB
1108 708144 5760 462331.4150 770.0380 768.1020 18360 EECERMS8

Pl
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[ ) 7. SURVEY CONTROL POINTS (NGS DATA SHEETS)

The following are the National Geodetic Survey (NGS) data sheets for the 7 NGS points
used to control the survey.




Data Sheet Retrieval Page 1 of 2

The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91
Starting Datasheet Retrieval...
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999

DAOA SO P PR SE R TR SRR R Rl Rl

DAO499 DESIGNATION - R 1

DA0499 PID - DB0499%

DAQ0499 STATE/COUNTY- AZ/MARICOPA

DA0499 USGS QUAD - GILA BEND {1976)

DA0499 :

DA0499 *CURRENT SURVEY CONTROL

DAQ499

DAO499* NAD 83(1986)- 32 54 45. {N) 112 44 09, (W) SCALED
DA0499* NAVD 88 - 240,732 (meters) 789.80 (feet} ADJUSTED
DA0499

DAO499 GEOID HEIGHT- -31.27 (meters) GEQIDI6
DAO499 DYNAMIC HT - 240.449 (meters) 788.87 (feet) COMP
DA0499 MODELED GRAV- 979,456.9 (mgal) NAVD 88
DA0499

DAO499 VERT ORDER - FIRST CLASS II

DAD499

DA0499.The horizontal ccoordinates were scaled from a topographic map and have
DA0499.an estimated accuracy of +/- 6 seconds.

DAQ499

DAQ499,The orthometric height was determined by differential leveling
DA0499.and adjusted by the National Geodetic Survey in June 1991.

DAQ499

DA(0499.The geoid height was determined by GEOILD96.

DA0499

. DA0499.The dynamic height is computed by dividing the NAVD 88
DA0499,.geopotential number by the normal gravity value computed on the
DA0O499.Geodetic Reference System of 1980 (GRS 80} ellipsoid at 45
DA0499.degrees latitude (G = 980.6199 gals.).

DA0O499

DA0499.The modeled gravity was interpolated from observed gravity values.
DA0499

DAQ499; North East Units Estimated Accuracy
DAQ499:3PC AZ C - 212,350. 136,740. MT {+/- 180 meters Scaled)
DAQ49%

bA04929 SUPERSEDED SURVEY CONTROL

DAD499

DAO499 NGVD 29 - 240.144 (m} 787.87 {(f) ADJ UNCH iz
DAO499

DA0499.Superseded values are not recommended for survey control.

DAQ4998.NGS no longer adjusts projects to the NAD 27 or NGVD 2% datums.
DAQ499.See file dsdata.txt to determine how the superseded data were derived.
DAO499

DA0499 MARKER: DD = SURVEY DISK .

DAOQQQ_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DA0498 STAMPING: R 1 1930

DA0499 PROJECTION: PROJECTING 10 CENTIMETERS

DA0O489_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
DAQ499+STABILITY: SURFACE MOTION

DA0499
DA(G489 HISTORY - Date Condition Recov. By
DA0499 HISTORY ~ 1930 MONUMENTED USGS
DAQ499 HISTORY - 1953 GOOD NGS

. DAQ499 HISTORY ~ 1980 GOOD NGS
DA0499 HISTORY - 1980 GOOD NGS

DA0499 HISTORY - 19840 GCOD NGS




Data Sheet Retrieval _ Page 2 of 2

DA0499
DA0499 STATION DESCRIPTION
DA0O499
. DAO499 ' DESCRIBED BY NATIONAL GEODETIC SURVEY 1953
DAQ499'2.7 MI S FROM GILA BEND.
DAD4991'2 .7 MILES SOUTH ALONG STATE HIGHWAY 85 FROM THE SOUTHERN PACIFIC
DAO499 "COMPANY RAILROAD STATION AT GILA BEND, 0.1 MILE NORTH OF THE T
DAO499 ' JUNCTION OF A GRAVELED ROAD LEADING WEST TO A CEMETERY, 5 FEET EAST OF
DAQ499 '"MILEPOLE 3 OF THE TUCSON, CORNELIA AND GILA BEND RAILROAD, 90 FEET
DAO499'WEST OF THE WEST RAIL, 83 FEET SOUTHWEST OF A 1 MILE TO STATION SIGN,
DAQ499'49 FEET EAST QF THE CENTER LINE OF THE HIGHWAY, 1.2 FEET SOUTH OF A
DAO499'WITNESS FPOST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOP OF A
DAQ499 'CONCRETE POST PROJECTING 0.3 FOOT ABOVE THE GROUND.
DA0499
DAO49S STATION RECOVERY (1980}
DA0499
DAO499'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980
DAQ499'RECOVERED IN GOQOD CONDITION.
DA0499
DAQ499 STATION RECOVERY (1980)
DA0499
DAQO499'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1S80
DAO499 'RECOVERED IN GOOD CONDITION.
DA0499
DAO499 STATION RECOVERY (1980}
DA0499
DAO499 ' RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980
DA0499'4.1 KM (2.55 MI) SOUTHWEST ALONG THE TUCSON, CORNELIA AND GILA BEND
DAO499'RATLWAY FROM THE MARTIN AVENUE CROSSING IN GILA BEND, AT RAILWAY
DAO499"MILEPOLE 3, 27.4 METERS (90.0 FT) NORTHWEST OF THE NORTHWEST RAIL OF
DAO499'THE TRACKS, 25.3 METERS (83.0 FT) WEST-SOUTHWEST OF A 1 MILE STATION
DAO499'RATLWAY SIGN, 20.1 METERS {66.0 FT) SOUTHEAST OF THE CENTERLINE OF
. DAO499'STATE HIGHWAY 85, 1.8 METERS (6.0 FT) SOUTHEAST OF THE SOUTHEAST
DAO499 ' RIGHT-OF-WAY FENCE, 1.5 METERS (5.0 FT) SOUTHEAST OF THE MILEPOST.
DAO499T'THE MARK IS 0.3 METERS SW FROM A WITNESS POST.
DAQ499'THE MARK IS 0.6 M BELOW THE TRACKS.

**% retrieval complete.
Elapsed Time = 00:00:02




Data Sheet Retrieval Page 1 of 2

The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91
Starting Datasheet Retrieval...

1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999
DA0695 dkkk Ak kb h ek hkdhhhbhhhkhhhhhrhbdhdhkrbhdbhbdhbbbhhkhhkhhhhkhhhkdhdrhhdhhdhdrhhhiddihs

DAO695 DESIGNATION - X 13

DA0695 PID - DA06Y5

DAO695 STATE/COUNTY- AZ/MARICOPA

DACG69S USGS QUAD - GILA BEND {1976)

DAQGYS

DA0G95S *CURRENT SURVEY CONTROL

DAOGSS

DAQ695* NAD B3 (1986)- 32 58 44, (N} 112 40 54. (W) SCALED
DAO695* NAVD 88 - 224.328 (meters) 735,98 {feet} ADJUSTED
DADS95S

DAQG9S GEOID HEIGHT- -31.25 (meters) GEOID96
DA0O695 DYNAMIC HT - 224.063 (meters) 73%.11 (feet} COMP
DAO695 MODELED GRAV- 979,451.5 {mgal) NAVD 88
DADG9S5

DA0695 VERT ORDER - FIRST CLASS IT

DA0E95

DAD695.The horizontal coordinates were scaled from a topographic map and have
DAQ695.an estimated accuracy of +/- & seconds.

DAQOE95

DA0695.The orthometric height was determined by differential leveling
DAD695.and adjusted by the National Geodetic Survey in June 1991.

DA0695 '

DADE95.The geoid height was determined by GEOIDS6.

DAOES5

. DA0695.The dynamic height is computed by dividing the NAVD 88
DADG95.geopotential number by the normal gravity value computed on the
DAO695,.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
DA0GS5.degrees latitude (G = 980.6199 gals.).

DAQES5

DA0G695.The modeled gravity was interpolated from observed gravity values.
DADGES5

DADE95; North East Units Estimated Accuracy
DAD6E95;3PC AZ C - 219,670, 141,860, MP (+/- 180 meters Scaled)
DAOSS5

DAQGS5 SUPERSEDED SURVEY CONTROL

DADB9S

DA0G9S5 NGVD 29 - 223.712 {m) 733.96 (f) ADJ UNCH 12
DAOGS5 '

DA0G95. Superseded values are not recommended for survey control.

DA0OG95.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
DADG95.8ee file dsdata.txt to determine how the superseded data were derived.
DAO695

DA0695_MARKER: DB = BENCH MARK DISK

DAQ695 SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DA0GSS STAMPING: X 13 1927 734.100

DAOG95_ STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
DPAOGS5+STABILITY: SURFACE MOTION

DAOGY5
DAQ6S5 HISTORY ~ Date Condition Recov. By
DAOG95 HISTORY ~ 1927 MONUMENTED cGs
DAOG95 HISTORY — 1967 GOOD NGS
DAO695 HISTORY _ 1981 GOOD NGS

. DAOGS5 HISTORY ~ 19941202 GOOD USPSQD
DAOG95

DAO695 STATION DESCRIPTION




Data Sheet Retrieval Page 2 of 2

DAO695
DAOGY5'DESCRIBED BY NATIONAL GEODETIC SURVEY 1967
DAO695'3.1 MI NE FROM GILA BEND.

. DA0695'0.85 MILE EAST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE STATION AT
DA0695'GILA BEND, THENCE 2.25 MILES NORTH ALONG THE ARLINGTON-HASSAYAMPA
DAOG695'ROAD, OLD U. S. HIGHWAY 80, IN SECTION 21, T 5 S, R 4 W, 0.2 MILE
DA0G95'SOUTH OF A CURVE IN THE ROAD, 64 FEET WEST OF THE CENTER LINE OF THE
DA0695"HIGHWAY, 47 FEET SOUTH OF THE CENTER LINE OF A PRIVATE ROAD, 137 FEET
DA0695 'NORTHWEST AND ACROSS THE HIGHWAY FROM POWER POLE NUMBER 12-12, 14 1/2
DAOG9S'FEET WEST OF A FENCE, ABOUT 2 FEET ABOVE THE LEVEL OF THE HIGHWAY, AND
DAOG95'SET IN THE TOP OF A CONCRETE POST PROJECTING 10 INCHES.

DAOGY95

DACG95 STATION RECOVERY {1981}
DAOG9S

DAO695'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981
DAO695'RECOVERED IN GOOD CONDITION.

DAO695

DADBGYS STATION RECOVERY (1994)
DAOGI9S

DAOG95'RECOVERY NOTE BY US POWER SQUADRON 1994
DAOG95'RECOVERED IN GOOD CONDITION.

*¥%* retrieval complete.
Elapsed Time = 00:00:02




Data Sheet Retrieval Page 1 of 2

The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91
Starting Datasheet Retrieval...

1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1989
DA0694 ok e vk e e e vk ok ok 7 o ke g o gk g e ok o e o ok o gk ok e vk g gk sk ok b ok e ok ke ok ok o e ok ol T ke ke ok o ok ke b ke ok e e e ke ok ke e ke ok e sk ok ok ke
DA0O694 DESIGNATION -~ B 361
DA0G694 PID - DA0694
DA0694 STATE/COUNTY- AZ/MARICOPA
DAOG94 USGS QUAD - GILA BEND (1976)

DAQG94

DADG94 *CURRENT SURVEY CONTROL

DADG94

DAOG94* NAD 83(1986)- 32 59 29. {N) 112 40 23. (W) SCALED
DAOG94* NAVD 88 - 224,281 (meters) 735.83 — (feet) ADJUSTED
DA0G94

DA0G94 GEQID HEIGHT- -31.23 (meters) GEQID96
DAO694 DYNAMIC HT - 224,017 {(meters) 734.96 (feet} COMP
DA06%94 MODELED GRAV- 979,453,9 {mgal) NAVD 88
DA0G94

DAQOG6S%4 VERT ORDER -~ FIRST CLASS II

DADGY94

DAQ694,The horizontal coordinates were scaled from a topographic map and have
DA0694.an estimated accuracy of +/- 6 seconds.

DAOG94

DA0694.The orthometric height was determined by differential leveling
DA0694.and adjusted by the National Geodetic Survey in June 1991,

DAD694

DA0694.The geoid height was determined by GEOIDSE.

DAD694

. DA0694.The dynamic height is computed by dividing the NAVD 88
DA0694.gecpotential number by the normal gravity value computed on the
DAO694.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
DADE%94.degrees latitude (G = 980.619% gals.}.

DAOG94

DA0D694.The modeled gravity was interpolated from observed gravity values.
DAOGS4

DAQE94; North East Units Estimated Accuracy
DA0O694;SPC AZ C - 221,050. 142,670. MT ({(+/- 180 meters Scaled)
DADGS4 ‘

DAD694 SUPERSEDED SURVEY CONTROL

DA0G94

DA0694 NGVD 29 - 223.665 (m} 733.81 {f) ADJ UNCH iz
DA0G94

DA0D&94. Superseded values are not recommended for survey control.

DADG694.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
DADG694.See file dsdata.txt to determine how the superseded data were derived.
DAQG24

DAO694 MARKER: DB BENCH MARK DISK

DAOGQQ:SETTING: 7 SET IN TOP OF CONCRETE MONUMENT

DAQ694 STAMPING: B 361 1967

DA0694 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
DAQG24+STABILITY: SURFACE MOTION :

I

DAQ624
DAOG694 HISTORY - Date Condition Recov. By
DAQG694 HISTORY - 1967 MONUMENTED CGS
DA0694 HISTORY - 1981 GOOD NGS

- 19941202 GOOD UsPsQD

DAOG94 HISTORY
. DA0694
DA0694 STATION DESCRIPTION

DA0694
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DA0OG694 'DESCRIBED BY COAST AND GEODETIC SURVEY 1967
DAOE94'4.1 MI N FROM GILA BEND.
DA0694'0.85 MILE EAST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE STATION AT
. DA0694'GILA BEND, THENCE 3.25 MILES NORTH ALONG THE ARLINGTCN-HASSAYAMPA
DAQO694'ROAD, OLD U. S. HIGHWAY 80, IN SECTION 16, T 5 S, R 4 W, 49 1/2 FEET
DA0694 'NORTHWEST OF THE CENTER LINE OF THE HIGHWAY, 35 1/2 FEET SOUTHWEST OF
DAO694'THE CENTER LINE OF A GRAVELED ROAD LEADING NORTHWEST, 189 FEET
DAO694 ' SOUTHWEST QOF THE SOUTHWEST END OF THE NORTHWEST CONCRETE HEAD WALL OF
DAO694'A CULVERT UNDER THE HIGHWAY, 1 FOOT EAST OF A FENCE, 1.7 FEET WEST OF
DA0O694'A METAL WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOP
DAOG6S4'OF A CONCRETE POST PROJECTING 6 INCHES.

DA0OG94

DA0O694 STATION RECOVERY (1981)
DA0694

DA0694 'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1581
DAQO694 'RECOVERED IN GOQD CONDITION.

DAO694

DAQ694 STATION RECOVERY (1994)
DAD694

DAO694 'RECOVERY NOTE BY US POWER SQUADRON 1994
DAO694'RECCVERED IN GOOD CONDITICN.

**% retrieval complete,
Elapsed Time = 00:00:02
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The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91
Starting Datasheet Retrieval...

1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999
DA0709 hkkhkkhkdkdhkhkhhkdhhhbhkhhhhbhdhdhrbhhkdhhbhrhkhhdhdrddddhhhkhhhkdddddrhhhdhhbhhhbhhhhhhdhk
DADT09 DESIGNATION - CEDA
DAQT709 PID - DAQT09
DAQT709 STATE/COUNTY- AZ/MARICOPA
DAQ709 USGS QUAD - SMURR {1977}

DAQ709

DAQ709 *CURRENT SURVEY CONTROL

DAGT09

DAO709% NAD 83(1992)- 32 56 03.79292(N) 112 46 59.88137 (W) ADJUSTED
DA0OT709* NAVD 88 - ‘ 224,712 (meters) 737.24 (feet) ADJUSTED
DAOQ709

DA070% LAPLACE CORR- 0.81 (seconds} DEFLEC96
DAO0709 GEOID HEIGHT- -31.31 ({(meters) GEQOID96
DAOC70% DYNAMIC HT - 224,449 (meters) 736.38 (feet) COMP
DA070% MODELED GRAV- 979,465.6 (mgal} NAVD 88
DAOQ709

DAQOT709 HORZ ORDER ~ SECOND

DA0O70%9 VERT ORDER - FIRST CLASS II

DAO709 '

DA0709.The horizontal coordinates were established by c¢lassical geodetic methods
DA0709.and adjusted by the National Geodetic Survey in August 1993,

DAOT09

DAD709.The orthometric height was determined by differential leveling
DA0709.and adjusted by the National Geodetic Survey in June 1991.

DAQ709
. DA0709.The Laplace correction was computed from DEFLEC96 derived deflectioms.
DA0709
DAD709.The geoid height was determined by GEOIDS6.
DA0709

DA0709.The dynamic height is computed by dividing the NAVD 88
DAQ709.geopotential number by the normal gravity value computed on the
DA0709.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
DA0709.degrees latitude (G = 980.619%9 gals.).

DAO709

DA0709.The modeled gravity was interpolated from observed
DAQ709 To,153.173 Liaq,mesuf EncHs
DAQ709; North East Units Scale Converyg.
DAQ709;SPC AZ C 214,808,767 132,317,232 MT 0.99998096 -0 28 16.3
DAO709;UTM 12 3,645,424.003 333,277.222 MT 0.99994274 -0 58 11.2

rav1ty values.

DAD709

DAQ709: Primary Azimuth Mark Grid Az
DAQ709:8PC AZ C -~ I8 STA 4896400 728.58 067 49 54.2
DAQ709:UTM 12 - I8 STA 48%6+00 728.58 068 19 49.1
DAOT709

DAQT 09 | — e e e e e e J
DAQ709] PID Reference Object Distance Geod. Az |
DAOT709| dddmass.s |
DAO708| DALl550 RNG GILA BENC GBN APPROX. 6.5 KM 0664046.8 |
DAOT09| I8 STA 4896+00 728,58 0672137.9 |
DAOT70S| DAOT710 CEDA RM 1 13.350 METERS 08203 |
DAOT09| CEDA AZ MK 2623344.5 |
DAO709| DAO708 CEDA RM 2 15.610 METERS 34916
DA T QG | —mmm m e o e e e e e e e I
bAQ709

DAQ709 SUPERSEDED SURVEY CONTROL

bA0709
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DAO709 NAD 83(1986)- 32 56 03.78584 (N) 112 46 59.88598 (W) AD( ) 2
DAQT09 NAD 27 - 32 56 03.61750(N) 112 46 57.27970(W} AD{ ) 2
- 224.148 {m) 735,39 (f) ADJ UNCH 12

DAQO709 NGVD 29
. DAO709

DADT09, Superseded values are not recommended for survey control.

DAO709.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

DAQ709,See file dsdata.txt to determine how the superseded data were derived.

DAD709

DAQ708_MARKER: DS TRIANGULATION STATION DISK

DAQ709_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DAO709_ STAMPING: CEDA 1960

DAQO709_ PROJECTION: PROJECTING 3 CENTIMETERS

DAQ709 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO

DAOT09+STABILITY: SURFACE MOTION

Il

DAO709

DAOT709 HISTORY -~ Date Ceondition Recov. By
DAOT09 HISTORY - 1960 MONUMENTED CGS
DAG709 HISTORY - 1960 GOOD CGS
DAOT(39 HISTORY - 1974 GOOD NGS
PADOT709 HISTORY - 1880 GOOD NGS
DAQ709% HISTORY - 1980 GOOD NGS
DA0Q70% HISTORY - 1980 GCOOD NG3
DAQ709

DAOT09 STATION DESCRIPTION
DAQT09

DAO709'DESCRIBED BY COAST AND GECDETIC SURVEY 1960 (WWH)

DAOT70S'THE STATICON IS 4,0 MILES WEST OF GILA BEND FROM THE JUNCTION OF

DAQ709'U.S3. HIGHWAY 80 AND STATE HIGHWAY 85, ON THE SUMMIT OF A

DAOT709'SLIGHT RISE BETWEEN ABANDONED HIGHWAY 80 AND THE RAILROAD,

DAD709'6~1/2 POLES WEST OF RAILROAD MILE POST 852, 102 FEET SOUTH OF THE

DAO709'CENTERLINE OF THE ABANDONED HIGHWAY, 78 FEET EAST OF TELEPHONE

DAO709'POLE NO. E 48, 46 FEET NORTH OF THE NORTH RAIL OF THE RAILROAD
. DAQ709'AND 4 FEET NORTHWEST OF A METAL WITNESS POST WITH SIGHN.

DAD709"

DAQT0S'TC REACH FROM THE JUNCTION OF U.S. HIGHWAY 80 AND STATE HIGHWAY

DAD70%'85 AT GILA BEND GO WEST ON U.S. HIGHWAY 80 FOR 4.0 MILES TO

DAO709'THE STATION ON THE RIGHT.

DAOD709"

DAQ709'THE STATION, WITH UNDERGROUND MARK, STAMPED CEDA 1960, IS A

DAO709'STANDARD DISK SET IN A SQUARE CONCRETE POST PROJECTING 2 INCHES.

DAQ709"

DAO709'REFERENCE MARK NO. 1, STAMPED CEDA NO 1 1960, IS A STANDARD

DAOT709'DISK SET IN A SQUARE CONCRETE POST PROJECTING 5 INCHES, 43-1/2

DAOT709'FEET NORTH OF THE NORTH RAIL OF THE RAILROAD, 36 FEET WEST OF

DAO7Q9'TELEPHONE POLE F AND ABOUT 1 FOOT HIGHER THAN THE STATICN.

DAO709?

DAO709'REFERENCE MARK NO. 2, STAMPED CEDA NO 2 1960, IS A STANDARD

DACT709'DISK SET IN A SQUARE CONCRETE POST PROJECTING 4 INCHES, 51

DAO709'FEET SOUTH OF THE CENTERLINE OF THE ABANDONED HIGHWAY AND

DAO709'ABOUT THE SAME ELEVATION AS THE STATION.

DAD709"

DAO709'THE AZIMUTH MARK, STAMPED CEDA 1960, IS A STANDARD DISK

DAO709*'CEMENTED IN A DRILI. HOLE IN THE CONCRETE FLOOR OF A INTERCHANGE,

DA0709'17 FEET SOUTH OF THE CENTERLINE OF THE EAST BOUND TRAFFIC

DAOT09'LANE, 4.8 FEET WEST OF THE EAST EDGE OF THE CONCRETE FLOOCR,

DA0709'2.4 FEET NORTH OF THE SOUTH CURB AND FLUSH WITH THE ROADWAY.

DAQ709'TO REACH FROM THE STATION GO WEST ON U.S. HIGHWAY 80 (INTERSTATE

DAO709'8) FOR 1.2 MILES TC A INTERCHANGE AND THE MARK.

DAOTO9

DAODTOS STATION RECOVERY {1960)

DAOT09
. DACT709'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960
DAG709'4.0 MI W FROM GILA BEND.
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DADT09'4.0 MILES WEST ON U.S. HIGHWAY 80 FROM THE JUNCTION OF STATE HIGHWAY

DAQ709'85 AT GILA BEND, 6 1/2 POLES WEST OF MILE POST 852, 102 FEET SCUTH OF

DAQ709'THE CENTERLINE OF THE ABANDONED HIGHWAY, 78 FEET EAST OF TELEPHONE
. DAQO709'POLE F 48, 51.21 FEET SOUTH OF R.M. 2, 46 FEET NORTH OF THE NORTH

DAO709'RAIL, 43.80 FEET WEST OF R.M. 1, 4 FEET NORTHWEST OF A METAL WITNESS

DA0709'POST WITH SIGN, SET IN A SQUARE CONCRETE POST PROJECTING 2 INCHES.

DAO709

DAROTOY STATION RECOVERY (1974)

DAOT09

DAG709 'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1974 (CN)

DAC709'THE STATION MARK AND REFERENCE MARKS 1 AND 2 WERE RECOVERED

DA0709'AS DESCRIBED, THE AZIMUTH MARK IS BURIED UNDER THE HIGHWAY

DAG709'SURFACE AND A NEW AZIMUTH MARK WAS ESTABLISHED AT THIS TIME.

DAOTOS!

DAO709'THE AZIMUTH MARK IS AN ARIZONA HIGHWAY DEPARTMENT DISK STAMPED,

DA0709'728-58 STA 4896+00. THE MARK IS SET IN TOP OF THE CONCRETE

DA0709 'HEADWALL ALONG THE SOUTH SIDE OF THE EAST BOUND LANE OF

DA0709'INTERSTATE HIGHWAY 8.

DAQ709!

DAO709'TO REACH THE STATION FROM THE INTERSECTION OF CAPITAL AVENUE

DAO709'AND U.S. 80 IN GILA BEND, GO WEST ALONG U.S. 80 FOR 2.2 MILES

DAO709'TO INTERSECTION WITH AN I-8 OFF RAMP AND THE SOUTH FRONTAGE

DAQOT709'ROAD. BEAR LEFT ALONG THE FRONTAGE ROAD FOR 1.8 MILES TO THE

DAO709'STATION ON THE LEFT ON TOP OF A LOW RISE.

DAQ709!

DAO708 'HEIGHT OF LIGHT ABOVE STATION MARK 5 FEET.

DAQO709"

DAQ70%'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN-—4 MILES WEST

DAO709'0F GILA BEND

DAOT09 '

DAGT709 STATION RECOVERY (1980)

DAOTO0S

. DAOT(09'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980
DAOT709'6.4 KM (4.0 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE
DAOT709'MARTIN AVENUE CROSSING IN GILA BEND, 0.3 KM (0.2 MI) SOUTHWEST OF
DAOT708'RAILROAD MILEPOLE 852, 14.1 METERS (46.0 FT) NORTHWEST OF THE
DAO709'NORTHWEST RAIL, 30.8 METERS (101 FT) SOUTHEAST OF THE CENTERLINE OF
DAOT709'THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80).
DAQO709'THE MARK IS 1.0 METERS W FROM A WITNESS POST.
DAQO709'THE MARK IS 1.5 M ABOVE THE TRACKS.
DAO7T09
bA0709 STATION RECOVERY (1980)
DAOT09
DAO709 'RECOVERY NOTE BY NATIONAL GEQDETIC SURVEY 1980
DAQ709'6.4 KM (4.0 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RATLROAD FROM THE
DAQ709 "MARTIN AVENUE CROSSING IN GILA BEND, 0.3 KM (0.2 MI) SOUTHWEST OF
DAQ709"RAILROAD MILEPOLE 852, 14.1 METERS (46.0 FT) NORTHWEST OF THE
DAQ709'NCRTHWEST RAIL, 30.8 METERS (101 FT) SOUTHEAST OF THE CENTERLINE OF
DAOT09'THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80).
DAQ709'THE MARK IS 1.0 METERS W FROM A WITNESS POST.
DAGT709°'THE MARK IS 1.5 M ABOVE THE TRACKS.
DAO709
DAOT09 STATION RECOVERY (1880)
DAOT09
DAO703'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980
DAO709'RECOVERED IN GOOD CONDITION.

***+ retrieval complete.
Elapsed Time = 00:00:02
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The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91

Starting Datasheet Retrieval...

1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999
DA0685 hhkkhhkdhkhhbhhhhhhhbdbhthhdhhirdrdhrhharhdhd kA dhdhrhdhbd bbbt hhdhhkthhkrhhkrhhhhhhhhhid
bA0685 DESIGNATION - TOSA
bAaQ0685 PID - DAQ0G85
DA0OG85 STATE/COUNTY- AZ/MARICOPA
DAQ685 USGS QUAD - SMURR (1977)

DAO685
bA0685 *CURRENT SURVEY CONTROL
DAOGBS
DA0O685* NAD 83(1992)- 32 56 24.23295(N) 112 45 04.11137(wW) ADJUSTED
DAQO685* NAVD 88 - 222.378 (meters) 729.59 {feet) ADJUSTED
DAQ685
DAO685 LAPLACE CORR- 0.67 {seconds) DEFLEC96
DAO68S GEOID HEIGHT- -31.30 (meters) GEQID96
DAQOG85 DYNAMIC HT - 222.118 {(meters) 728.73 (feet} COMP
DAQOG685 MODELED GRAV- 979,461.7 {mgal) NAVD 88
DAQE85
DA0O685 HORZ ORDER - SECOND
DA0685 VERT ORDER - FIRST CLASS II
DAQO685
DA0685.The horizontal coordinates were established by classical geodetic methods
DA0685.and adjusted by the National Geodetic Survey in August 1993.
DAQ685
DAO685.The orthometric height was determined by differential leveling
DA0685.and adjusted by the National Geodetic Survey in June 1991.

. DAC68BS
DAOG685.The Laplace correction was computed from DEFLEC96 derived deflections.
DACGBS
DAO685.The geoid height was determined by GEOIDI6.
DA0GBS
DA0685,.The dynamic height is computed by dividing the NAVD 88

DAO685.geopotential number by the normal gravity value computed on the
DAO685.Geodetic Reference System of 1980 (GRS 80} ellipsoid at 45
DAQ685.degrees latitude (G = 980.6199 gals.).

DADE85

DA0E685.The modeled gravity was interpolated from observed gravity values.

DA0685 06 TF -2 |42, 994,612 (ENGUSH ~SPe
DAQG85; North East Units Scale Converd.
DADGE85;SPC AZ C - 215,414.143 135,329.576 MT 0.99997505 -0 27 13.6

DAOBS85;UTM 12 - 3,646,003.118 336,294.5%95 MT 0.99993045 -0 57 08.7
DAQE8S5
DAD685: Primary Azimuth Mark Grid Az
DAQG685:SPC AZ C - U 319 257 00 59.9%9
DAO685:UTM 12 - U 319 257 30 55.0
DAQE8S
DAOBBS |- ————— |
DAOG8BS5| PID Reference Object Distance Geod. Az |
DACGBS | dddmss.s |
DAGGB8S]| DA1165 TOSA RM 3 15.042 METERS 00526 |
DAOG685| DAL1550 RNG GILA BENC GEN APPROX., 3.5 KM 0564301.7 |
DAOG685| DAOC684 TOSA RM 1 18.237 METERS 08941
DAOG85| DAOGCO U 319 2563346.3 |
DA(QG685| DA0686 TOSA RM 2 18.072 METERS 28627 |
DAQGB S | e e |
. DAQ&E85
DAOGES SUPERSEDED SURVEY CONTROL

DAO68S
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DAOE85 NAD 83(1986)—- 32 56 24.22571(N) 112 45 04.11588 (W} AD({ ) 2
DAQE8S NAD 27 - 32 56 24.05980(N) 112 45 01.51390(W) AD{ ) 2
- 221.809 (m) 727.72 (£) ADJ UNCH 12

DADOG85 NGVD 29
. DAO685

DAO685. Superseded values are not recommended for survey control.

DA0685.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.

DA0685.3ee file dsdata.txt to determine how the superseded data were derived.

DAO685

DA0685_MARKER: DS = TRIANGULATION STATION DISK

DAO685 SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DAQ685 STAMPING: TOSA 1960

DAD®85 PROJECTION: PROJECTING 10 CENTIMETERS

DAO€85 STABILITY: C = MAY HOLD, BUT OF TYPE COMMCNLY SUBJECT TO

DAOG685+STABILITY: SURFACE MOTION

DAOGBS

DAO68B5 HISTORY - Date Condition Recov. By
DA0685 HISTORY - 1960 MONUMENTED CGS
DA0O68S5 HISTORY - 1960 GOOD CGS
DA0O685 HISTORY - 1974 GOOD NGS
DAO685 HISTORY - 1980 GOOD NGS
DA0685 HISTORY - 19890 GOOD NGS
DAO685 HISTORY - 1980 GOOD NGS
DAOG8S

DAOESS STATION DESCRIPTION
DAOGES

DA0685' DESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH)
DA0685'THE STATION IS 2.1 MILES WEST ALONG U.S. HIGHWAY 80 FROM THE
DAO685' JUNCTION OF U.S. HIGHWAY 80 AND STATE HIGHWAY 85 AT GILA BEND,
DA0685'0.7 MILE WEST OF HIGHWAY MILE POLE 118, 143 FEET SOUTH OF
DA0685'THE CENTERLINE OF THE HIGHWAY, SO FEET NORTH OF THE NORTH
DAO685'RAIL OF THE RAILROAD, 34-1/2 FEET NORTHWEST OF A TELEPHONE
DAO685'POLE AND 5.2 FEET SOUTH OF A METAL WITNESS POST WITH SIGN.
. DAOE8S
DA0G85'THE STATION, WITH UNDERGROUND MARK, STAMPED TOSA 1960, IS A
DA0685 ' STANDARD DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING
DA0685'5 INCHES.
DA0685"
DA0GB5 ' REFERENCE MARK NO. 1, STAMPED TOSA NO 1 1960, IS A STANDARD
DA0685'DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 4 INCHES,
DA0G85'38 FEET NORTH OF THE NORTH RAIL OF THE RAILROAD AND 26 FEET
DAO685'EAST OF A TELEPHONE POLE.
DA0685
DA0685 ' REFERENCE MARK NO. 2, STAMPED TOSA NO 2 1960, IS A STANDARD
DA0685'DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES,
DA0685'115 FEET SOUTH OF THE CENTERLINE OF THE HIGHWAY, 78 FEET NORTH OF
DA0685'THE NORTH RAIL OF THE RAILROAD AND 47-1/2 FEET SOUTHEAST OF
DAO685'A POWER POLE.
DAO685"
DA0685'THE BENCH MARK (AZIMUTH MARK), STAMPED U 319 1952, IS A
DAOGBS ' STANDARD DISK CEMENTED IN A DRILL HOLE IN THE TOP OF THE
DAOGES ' NORTHWEST CONCRETE ABUTMENT OF A RAILRCAD BRIDGE, 11-1/2
DA0685 ' POLES EAST OF MILE POLE 853 AND 6 FEET NORTH OF THE NORTH RATL
DAOGB5'OF THE RAILROAD. TO REACH FROM THE STATION GO WEST ON U.S.
DA0685'HIGHWAY 80 FOR 0.3 MILE TO THE MARK ON THE LEFT.
DA0685
DA0685 STATION RECOVERY (1960)
DA0685
DA0685'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960
DA068572.1 MI W FROM GILA BEND.
DAO685'2.1 MILES WEST ON U.S. HIGHWAY 80 FROM THE JUNCTION OF STATE HIGHWAY
. DAO685'85 AT GILA BEND, 0.7 MILE WEST OF HIGHWAY MILE POST 118, 143 FEET
DA068S' SOUTH OF THE CENTERLINE OF THE HIGHWAY, 59.83 FEET WEST OF R.M. 1,
DA0685'59.29 FEET EAST OF R.M. 2, 50 FEET NORTH OF THE NORTH RAIL OF THE
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DAOG85'RAILROAD, 34 1/2 FEET NORTHWEST OF A TELEPHONE POLE, 5.2 FEET SOUTH OF
DAO685'A METAL WITNESS POST WITH SIGN, SET IN A CYLINDRICAL CONCRETE POST
DAOG85'PROJECTING 5 INCHES.

DAGE8S

DAO68S STATICON RECOVERY (1974}

DAOG85

DAD685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1574 (CN)

DAD685'THE STATION MARK, REFERENCE MARK 2 AND THE AZIMUTH MARK WERE
DA0685'RECOVERED AS DESCRIBED AND FOUND IN GOOD CONDITION. REFERENCE
DAD685'MARK 1 WAS FOUND GRADED OUT. THE MARK WAS RESET AND THE
DA0685'STAMPING CHANGED TO READ, TOSA 1960 NO 3 1974. THE MARK IS

bA0685'48 FEET WEST OF WITNESS POST AND SIGN, 2 FEET SOUTH OF A
DAOE85'RAILROAD TIE SET VERTICALLY IN FENCELINE. THE MARK PROJECTS

DAD685'6 INCHES.

DAOEBS'

DAO685'HEIGHT CF LIGHT ABOVE STATION MARK 5 FEET.

DAOB85" '

DAQOEBS5'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--2 MILES

DAQ685 'WEST OF GILA BEND

DA0E85

DADB85 STATION RECOVERY (1980)

DADB85

DAO685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980

DAO68573.4 KM (2.1 MI} SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE
DAO685"MARTIN AVENUE CROSSING IN GILA BEND, 1.0 KM (0.6 MI) SCUTHWEST OF
DAO685'THE INTERSTATE HIGHWAY 8 OVERPASS, 15.3 METERS (50.0 FT) NORTHWEST OF
DAQ685'THE NORTHWEST RAIL, 29.4 METERS (96.5 FT) SCUTHEAST OF THE EXTENDED
DAOG8S'CENTERLINE OF THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80}, 15.0 METERS
DAQ685' (49.0 FT) SOUTHEAST OF THE SOUTHEAST RIGHT-OF-WAY FENCE.

DAC6BS'THE MARK IS 1.8 METERS SE FROM A WITNESS POST.

DAO685'THE MARK IS ABOVE LEVEL WITH THE TRACKS.

DAO685

DAOGB5 STATION RECOVERY (1980}

DA0G85

DAQ685 'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980

DA0685'3.4 KM (2.1 MI) SOUTHWEST ALCNG THE SOUTHERN PACIFIC RAILRCAD FROM THE
DA0O685'MARTIN AVENUE CROSSING IN GILA BEND, 1.0 KM (0.6 MI) SOUTHWEST OF
DAQO685'THE INTERSTATE HIGHWAY 8 OVERPASS, 15.3 METERS (50.0 FT) NORTHWEST OF
DAO685*THE NORTHWEST RAIL, 29.4 METERS (96.5 FT) SOUTHEAST OF THE EXTENDED
DAO685'CENTERLINE OF THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80), 15.0 METERS
DAO685' {49.0 FT) SOUTHEAST OF THE SOUTHEAST RIGHT-OF-WAY FENCE.

DAOG685'THE MARK IS 1.8 METERS SE FROM A WITNESS POST.

DAQG85'THE MARK IS ABOVE LEVEL WITH THE TRACKS.

DA0G8S5

DADE85 STATION RECOVERY (1980)

DAQ68B5

DAO685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980

DAO685'RECOVERED IN GOOD CONDITION.

*** retrieval complete.
Elapsed Time = 00:00:03
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The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91

Starting Datasheet Retrieval...

1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999
DAOGBO hkhhhkhhhkhkhkhhrhbhrhhbhddbhhbdrdrhdhhrdhbhrhhbhdhdhhkhdkhkdhhhdhhhhhohbhbhhbdihhkhhdkhidhhik
DAO680 DESIGNATION - COY
DAO680 PID ~ DAD68O
DA0680 STATE/COUNTY- AZ/MARICOPA
DAQGB0 USGS QUAD - GILA BEND (1976}

DAO680
DAOGBO *CURRENT SURVEY CONTROL
DAOG8O
DAO680* NAD 83(1992})- 32 56 16.55592(N) 112 43 23.26795(W) ADJUSTED
DAO680* NAVD 88 - 229.748 (meters) 753.76 {feet) ADJUSTED
DAQO680
DAQOE80 LAPLACE CORR- 0.59 {seconds) DEFLECS6
DAD&80 GEOID HEIGHT- -31.28 (meters) GEOID96
DA0O68B0 DYNAMIC HT - 229.478 (meters) 752.88 (feet) COMP
DA0680 MODELED GRAV-~ 979,456, 4 (mgal) NAVD 88
DAOG8O
DAOE80 HORZ ORDER - SECOND
DAO680 VERT ORDER -~ FIRST CLASS IX
DAOB8B0
DAQ680.The horizontal coordinates were established by classical geodetic methods
DAO680.and adjusted by the National Geodetic Survey in August 1993.
DAOGBO
DAOGB0.The orthometric height was determined by differential leveling
_ DAO680.and adjusted by the Natiohal Geodetic Survey in June 1991.

DAQGBO

. DA0680.The Laplace correction was computed from DEFLECS6 derived deflections.
DADG80
DAGEB0.The geoid height was determined by GEOID96.
DAOEBO
DAOG680.The dynamic height is computed by dividing the NAVD 88

DAD6B0.geopotential number by the normal gravity value computed on the
DAQ680.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45
DAOG80.degrees latitude (G = 880.6199 gals.).

DAQE80

DA0680.The modeled gravity was interpolated from observed gravity values.

DA0680 165,896-513 152,582,680 (ENGUSH -5
DA0G8O; North East Units Scale Converg.
DAQ€80;SPC AZ C - 215,157.257 137,947.201 MT 0.99997010 -0 26 18.7
DAO680;UTM 12 - 3,645,723.475 338,909.761 MT 0.99991997 -0 56 13.6
DADE8O
DAQGSO: Primary Azimuth Mark Grid Az
DAQOGBO:SPC AZ C - M 298 140 57 52.2
DAOGBO:UTM 12 - M 298 141 27 47.1
DAOGSBO
DAOGB O | mm e e |
DAOCG80O| PID Reference Object Distance Geod. Az |
DAGB8O| dddmmss.s |
DAOGBO| DALS50 RNG GILA BENC GBEN APPROX. 2.2 KM 0084134.7 |
DAOGB0O| DAO6E8B2 COY RM 1 16.900 METERS 13930
DAQ680 DAOG46 M 298 1403133.5 |
DAOGB0O| DAOG8B1 COY RM 2 17,308 METERS 23835 |
DABB [ mm e ——— e ——————— }
DAQE80

. DADGS0 SUPERSEDED SURVEY CONTROL
DAQ680
DAO680 NAD 83(1986)- 32 56 16.54853(N) 112 43 23.27245(W) AD({ 12
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DAO680 NAD 27 - 32 56 16.38390 (N} 112 43 20.67360(W) AD({ )
DAOG6BC NGVD 29 - 229.184 {(m) 751.91 {f) ADJ UNCH

=N

DAD68O

. DAQOG80. Superseded values are not recommended for survey control.
DA0O680.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
DAOGA0.See file dsdata.txt to determine how the superseded data were derived.
DAOB80
DAQ0680 MARKER: DS TRIANGULATION STATION DISK
DAO680_SETTING: 7 SET IN TOP OF CONCRETE MONUMENT
DA0680_STAMPING: COY 1960
DA0O680_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
DAQO680+STABILITY: SURFACE MOTION

DAOG80

DAOG680 HISTORY - Date Condition Recov. By
DAO680 HISTORY ~ 1960 MONUMENTED CGS
DAOS680 HISTQORY - 1960 GOCD CGS
DADE80D HISTORY - 1980 GOOD NGS
DAOG80 HISTORY - 1980 GOOD NGS
DAO680 HISTORY - 1980 GOOD NGS
DAOE80 HISTORY - 1981 GOOD NGS
DAO680 HISTORY ~ 19941202 MARK NOT FOUND USPSQD
DA0680

DAOGSO STATION DESCRIPTION
DACG8O

DAC680'DESCRIBED BY COAST AND GEODETIC SURVEY 1960 {WWH)
DAOG680'THE STATION IS 0.6 MILE SOUTH OF THE CENTER OF GILA BEND AT
DA0O6B0!'THE PROPOSED SITE OF AN INTERCHANGE FOR THE INTERSTATE ROUTE
DADGE0'85.
DAOGSO’
DAO680'TO REACH THE STATION FROM THE POST OFFICE IN GILA BEND,
DAO680'PROCEED SOUTH ALONG STATE ROUTE 85 FOR 1 MILE TO THE STATION
} DAO680'ON THE RIGHT AT ABOUT THE CENTER OF A CURVE TO THE SOUTH,

. DAOG80'ABOUT 150 FEET WEST OF THE HIGHWAY AND 4 FEET NORTH OF A METAL
DACGE80 'WITNESS POST WITH SIGN ATTACHED.
DAOGS80! :
DAOG80'THE STATION, WITH UNDERGROUND MARK, STAMPED COY 1960 IS A
DAOGGE0' STANDARD DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING
DAOGS0'4 INCHES.
DAO680!
DAQ680 'REFERENCE MARK 1, STAMPED COY NO 1 1960, IS A STANDARD DISK
DAOGS0O'SET IN A CYLINDRICAL CONCRETE POST PROJECTING 6 INCHES.
DAOGSO "
DAOG680'REFERENCE MARK 2, STAMPED COY WO 2 1960, IS A STANDARD DISK
DAO680'SET IN A CYLINDRICAL CONCRETE POST PROJECTING 6 INCHES.
DRO680O"
DAO680'THE AZIMUTH MARK, STAMPED M 298 1951, IS A STANDARD BENCH
DAOG8Q'MARK DISK SET IN A CYLINDRICAIL CONCRETE POST PROJECTING 8
DAOG80O'INCHES. 1IT IS 60 FEET WEST FROM THE CENTER LINE OF A GRAVELED
DAOG80TROAD AND 2-1/2 FEET NORTH OF A WOODEN WITNESS POST.
DAO680"
DAO680'TO REACH THE AZIMUTH MARK FROM THE STATION, GO EAST ALONG
DACGB0'STATE ROUTE 85 FOR 0.4 MILE TO A CURVE TO THE NORTH, TURN
DAOG80'RIGHT, SOUTH, ONTO A GRAVELED ROAD AND FOLLOW IT FOR 0.7 MILE
DAO680'TO THE MARK ON THE RIGHT, WEST, SIDE OF THE ROAD.
DADG8O
DAD6G80 STATION RECOVERY (1960}
DADGSO
DAO680'RECOVERY NOTE BY COAST AND GECDETIC SURVEY 1960
DAO680'1.0 MI S FROM GILA BEND.
DAOG80'1.0 MILE SOUTH ON STATE HIGHWAY 85 FROM THE JUNCTION OF U.S. HIGHWAY

. DAO680'80 AT GILA BEND, 150 FEET WEST OF THE CENTERLINE OF THE HIGHWAY, 56.78
DAO680'FEET NORTHEAST OF R.M. 2, 55.45 FEET NORTHWEST OF R.M. 1, 4 FEET NORTH
DAO680'OF A METAL WITNESS POST WITH SIGN, SET IN A CYLINDRICAL CONCRETE POST
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DAO680'PROJECTING 4 INCHES.

DADG8O
DAO0G80 STATION RECOVERY (1980)

DAOGS0

. DAOG80'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980
DA0680 'RECOVERED IN GOOD CONDITION.
DAO6E8O
DADO680 STATICN RECCOCVERY (1980}
DA0680
DAO680'RECOVERY NOTE BY NATIONAL GECDETIC SURVEY 1980
DA0680'RECOVERED IN GOOD CONDITICN.
DADG68BO
DAQ680 STATION RECOVERY (1980)
DAO680
DAQ680'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1880
DA0O680'RECOVERED IN GOOD CONDITION.
DADG80
DAOGBO STATION RECOVERY (1981)
DAO680
DAG680'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 (BWM)
DAOGBO'THE STATION, RM 1 AND RM 2 WERE RECOVERED AS DESCRIBED.
DAOG80O
DAO680 STATION RECOVERY (1994}
DAO680
DAO680'RECOVERY NOTE BY US POWER SQUADRON 19%4
ba0680 'MARK NOT FOUND.

**+* retrieval conmplete.
Elapsed Time = 00:00:02
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~ The NGS Data Sheet

DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91
Starting Datasheet Retrieval...
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999
DA06'72 ER R R R R R R R R R R R R b R R R T R T LY N I 1Y R

DAOG672 DESIGNATION -~ GIANT

DAQGT72 PID - DAmO67T2

DAQG72 STATE/COUNTY- AZ/MARICCPA

DAOBTZ2 USGS QUAD - GILA BEND ({1976)

DAO672

DAOGT2 *CURRENT SURVEY CONTROL

DAOGT2

DAQ672* NAD 83(1992)- 32 55 33,15376(N) 112 40 490.56720(W) ADJUSTED
DAOGT72* NAVD 88 - 250.31 {+/-2cm) 821.2 {feet) VERTCON
DAOGT2

DAO672 LAPLACE CORR- 1.61 (seconds) DEFLEC96
DAO672 GEOID HEIGHT- -31.25 (meters) GEQID96
DAQ672

DAQ672 HORZ ORDER - FIRST

DAQ672 VERT ORDER - SECOND CLASS 0 (See Below)

DAOGT2

DA0672.The horizontal coordinates were established by classical geodetic methods
DAQ672.and adjusted by the National Geodetic Survey in Augqust 1993,

DAQ6T2

DA0672.The NAVD 88 height was computed by applying the VERTCON shift value to
DAOG672.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.}
DAOG72.The vertical order pertains to the superseded datum,

DAO672

. DAQ672.The Laplace correction was computed from DEFLEC96 derived deflections.
DAQ&72
DAQ672.The geoid height was determined by GEQID96. _
DA0672 201, Hob A% Wbl Hib1dz (ENGI s -5PC)
DAOG72; North Fast Units Scale Converd.
DAQ672;8PC AZ C - 213,788.835 142,163.823 MT 0.99996248 -0 24 49.7
DAO6T72;UTM 12 - 3,644,318.495 343,114.089 MT 0.99990349 -0 54 44.0
DAO672
DAQ672: Primary Azimuth Mark Grid Az
DAQ672:53PC AZ C -~ M 354 RESET 289 20 44.1
DAQ672:UTM 12 -~ M 354 RESET 289 50 38.4
DAOGET2
DA G T 2 | m o e e e ———— '
DAOG&72| PID Reference Object Distance Geod. Az |
DAOGT2 | dddmmss.s |
DAOE72] DAOG70 GIANT RM 1 16.109 METERS 05633 |
DAQG72| DAO671 GIANT RM 2 21.382 METERS 17443 |
DAO672] DA0O674 M 354 RESET 2885554.4 |
DAO672{ DAO673 M 354 2900944.4 |
DAOE T |~ |
DAOGE72
DAGET72 SUPERSEDED SURVEY CONTROL
DA0GT2
DAOG72 NAD 83(1986)- 32 55 33.14601(N) 112 40 40.57142 (W) AD( )1
DAD672 NAD 27 — 32 55 32.98480(N) 112 40 37.97500(W) AD({ ¥ 1
DAO672 NGVD 29 - 249.706 (m) 819.24 {f) ADJ UNCH 20
DAO672

DAO672.Superseded values are not recommended for survey control.
DAQE72.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums.
. DA0672.5ee file dsdata.txt to determine how the superseded data were derived,
DAGE72
DAO672NMARKER: DS = TRIANGULATION STATION DISK




Data Sheet Retrieval Page 2 of 3

DAOGTZ_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

DA0672 STAMPING: GIANT 1960

DAO672 STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO
. DAOGT72+STABILITY: SURFACE MOTION

DAQB72

DA0O672 HISTORY - Date Condition Recov. By
DAQ672 HISTORY - 1960 MONUMENTED CG3
DAOG72 HISTORY - 1971 SEE DESCRIPTION NGS
DAO672 HISTORY - 1971 GOOD NGS
DACGT2

DAQ672 STATION DESCRIPTION
DAO672

DAOG72'DESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH)

DAQ672'THE STATION IS 2 MILES SOUTHEAST OF GILA BEND ON THE OPEN
DAG672 'DESERT ABOUT 300 FEET SOUTH OF THE CENTER OF THE INTERSTATE
DAO672'ROUTE ON A SLIGHT RISE.

DAQ672"

DAO0672'TO REACH THE STATION FROM THE JUNCTION OF U.3. HIGHWAY 80 AND
DAOET72'STATE ROUTE 84, 1 MILE EAST OF THE CENTER OF GILA BEND PROCEED
DAO672'SOUTHEAST ALONG STATE RCOUTE 84 FCR 2.5 MILES TO A STEEL GATE
DAOE72'IN THE RIGHT OF WAY FENCE LINE ON THE RIGHT (KEY NEEDED), TURN
DAQO6ET72'RIGHT, SOUTHERLY, FOR (0.2 MILE TO THE PROPOSED INTERSTATE
DA0672'ROUTE, TURN RIGHT, WEST, FOR 0.5 MILE TO THE STATION ON THE
DAQ672'S0OUTH SIDE OF THE HIGHWAY 4 FEET SOUTH OF A METAL WITNESS POST
DAO672'WITH SIGN,

DAQET 2!

DAOG672'THE STATION, WITH UNDERGROUND MARK, STAMPED GIANT 1960 IS A
DAQG672'STANDARD DISK SET IN A SQUARE CONCRETE POST PROJECTING 4 INCHES.
DAOET72!

DAOGT72'REFERENCE MARK 1, STAMPED GIANT NO 1 1960, I3 A STANDARD DISK
DAOGT72'SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8§ INCHES.

DAGE72"

. DA0672'REFERENCE MARK 2, STAMPED GIANT NO 2 1960, IS A STANDARD
DA0672'DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES.
DAOG72"

DA0672'THE AZIMUTH MARK, STAMPED M 354 1960, IS A STANDARD BENCH
DAOG72'MARK DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES
DAO672'AND IS 0.9 MILE WEST OF THE STATION ALONG THE INTERSTATE ROUTE
DA0672'FROM THE STATION AND ABOUT 300 FEET NORTH OF THE CENTER LINE
DAO672'OF THE HIGHWAY.

DA0G72"

DAO672'A 2-WHEEL DRIVE STATION.

DA0672

DA0672 STATION RECOVERY (1971)

DA0672

DAOG72 'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1971 (WMJ)
DAOG72'THE STATION MARK, REFERENCE MARK 1 AND REFERENCE MARK 2 WERE
DA0672'RECOVERED IN GOOD CONDITION. BENCH MARK M 354 WAS DESTROYED
DAOG672'AND RESET IN 1969. DISTANCES AND DIRECTIONS TO THE REFERENCE
DA0672 'MARKS COMPARED WITH 1960 OBSERVATIONS. A COMPLETE NEW DESCRIPTION
DAO672 ' FOLLOWS .

DAOE72 !

DAO672'THE STATION IS ABOUT 2 MILES SOUTHEAST OF GILA BEND, 0.5 MILE
DA0672'WEST OF THE PROPOSED EAST GILA BEND EXIT OF INTERSTATE HIGHWAY
DA0672'8, AND 156 FEET SOUTH OF THE SOUTH RIGHT-OF-WAY FENCE OF THE
DA0672 ' INTERSTATE HIGHWAY.

DA06E72"

DA0672'TO REACH THE STATION FROM ONF BLOCK SOUTH OF THE POST OFFICE
DA0G72'IN GILA BEND, GO EAST ON U.S. HIGHWAY 80 FOR 1.15 MILES TO
DAO672'THE JUNCTION OF STATE HIGHWAY 84. TAKE STATE HIGHWAY 84

. DAOG72 ' SOUTHERLY FOR 2.45 MILES TO A WIRE GATE ON THE RIGHT. PASS
DA0672'THROUGH THE GATE AND GO SOUTHWEST FOR ABOUT 100 YARDS TO THE
DA0672 'NEARLY CONSTRUCTED EAST BOUND LANE OF INTERSTATE HIGHWAY 8.




Data Sheet Retrieval _ Page 3 of 3

DAO672'TURN RIGHT AND GO WEST ON THE EAST BOUND LANE FOR 0.5 MILE
DA0672'TO THE STATION ON THE LEFT. (WHEN THE INTERSTATE HIGHWAY IS
DA0672'COMPLETED, THE STATION WILL HAVE TO BE REACHED FROM THE WEST

. DA0672'GILA BEND EXIT.)
DA0672"
DAO672'THE STATION MARK IS A STANDARD DISK STAMPED GIANT 1960, SET
DA0G72 "IN THE TOP OF A 12-INCH CYLINDRICAL CONCRETE POST PROJECTING
DA0672'4 INCHES ABOVE THE GROUND. IT IS 156 FEET SOUTH OF THE SOUTH
DA0672 'RIGHT-OF-WAY FENCE AND 3.9 FEET SOUTH OF A METAL WITNESS POST
DA0672"WITH SIGN ATTACHED.
DAO672"
DA0672'REFERENCE MARK 1 IS A STANDARD DISK STAMPED GIANT NO 1 1960,
DA0672'SET IN THE TOP OF A 12-INCH CYLINDRICAL CONCRETE POST PROJECTING
DA0672'6 INCHES ABOVE THE GROUND. IT IS 118 FEET SOUTH OF THE
DA0672 'RIGHT-OF~WAY FENCE AND 51.5 FEET NORTHEAST OF THE METAL WITNESS
DA0672 ' POST,
DA0672"
DA0672'REFERENCE MARK 2 IS A STANDARD DISK STAMPED GIANT NO 2 1960,
DA0672'SET IN THE TOP OF A 12-INCH CYLINDRICAL CONCRETE POST PROJECTING
DA0672'6 INCHES ABOVE THE GROUND, IT IS 222 FEET SOUTH OF THE
DA0672 ' RIGHT-OF-WAY FENCE AND 74 FEET SOUTH OF THE METAL WITNESS
DA0672 ' POST.
DA0672"
DA0672'BENCH MARK M 354 RESET 1969 WAS USED AS THE AZTMUTH MARK.
DA0672'IT IS A STANDARD BENCH MARK DISK STAMPED M 354 RESET 1969,
DA0672'CEMENTED IN A DRILL HOLE IN THE WEST END OF THE NORTH ABUTMENT
DAO672'OF A BRIDGE. IT IS 35.6 FEET NORTH OF THE CENTER OF THE WEST
DAG672'BOUND LANE OF INTERSTATE HIGHWAY 8, 36.6 FEET WEST OF THE
DAO672'EAST END AND 1.6 FEET EAST OF THE WEST END OF THE ABUTMENT.
DAD672"
DA0672'TO REACH THE AZIMUTH MARK FROM THE STATION, GO WEST ON THE
DA0672'WEST BOUND LANE OF THE INTERSTATE HIGHWAY FOR 0.9 MILE TO THE

. DAO672'MARK ON THE RIGHT.
DA0672"
DA0672 'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--2 MILES
DA0672 ' SOUTHEAST OF GILA BEND
DA0672
DAO672 STATION RECOVERY (1971)
DAD672
DA0672 'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1971
DA0672'2 MI SE FROM GILA BEND.
DA0672'1.15 MILES EAST ON U.S. HIGHWAY 80 FROM 1 BLOCK SOUTH OF THE POST
DAO672'OFFICE IN GILA BEND TO JUNCTION OF STATE HIGHWAY 84, THENCE SOUTHERLY
DA0672'ON STATE HIGHWAY 84 FOR 2.45 MILES TO A WIRE GATE ON THE RIGHT, PASS
DA0672 ' THROUGH GATE AND GO SOUTHWEST FOR ABOUT 100 YARDS TO THE NEARLY
DA0672'CONSTRUCTED EAST BOUND LANE OF INTERSTATE HIGHWAY 8, THENCE WEST ON
DAO672'THE EAST BOUND LANE FOR 0.5 MILE TO MARK ON THE LEFT, 156 FEET SOUTH
DA0672'OF THE SOUTH RIGHT-OF-WAY FENCE, 70.19 FEET NORTH OF R.M. 2, 52.85
DAD672'FEET SOUTHWEST OF R.M. 1, 3.9 FEET SOUTH OF A METAL WITNESS POST WITH
DA0672'SIGN ATTACHED, SET IN TOP OF A 12-INCH CYLINDRICAL CONCRETE POST
DA0672' PROJECTING 4 INCHES.

**% retrieval complete.
Elapsed Time = (00:00:02




8. VERTICAL DATUM CONVERSION CALCULATIONS (NAVD
1988 TO NGVD 1929)

The field survey for the mapping control was conducted in NAVD 1988. The following
calculations were done to convert the NAVD 1988 elevations to NGVD 1929 Elevations.




The Geographic Calculatecr - Version 3,09

Date: 09/13/92 Time: 10:52:21
&
Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

Ceda Mea Ceda Mea
Northing: (Feet) 704753.205
Easting: (Feet) 434111.710
Latitude: (Degrees) ' 32 56 3.79324 N
Longitude: (Degrees) 112 46 59.88070 W
Ellip. Ht.: (Meters) Q.00
Convergence: (Degrees) -0° 28' 16.43493" - - - - -
Scale Factor: 0.99%9980946842 - - - = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 Neorth American Datum 1983
Ellipseid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = @~ - - - -

I\.,. The input and output geodetic datum transformations are eguivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 3.79324

Longitude: 112 46 59.88070
MSL Height: 737.261 ft
Datum shift (navp 88 - NeVD 29) : 1.893 feet

Converted to NGVD 29 height: 735.368 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert con2.prl 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 10:46:16

Blue Marble Geographics
46 Water Street, Gardiner, Maine (4345 USA
(207) 582-6741 FAY (207) 582-7001

Base Base
Northing: {(Feet) 707228.327
Easting: (Feet) 444657.277
Latitude: {Degrees) 32 56 29,12306 N
Longitude: (Degrees) 112 44 56.38204 W
Ellip. Ht.: {(Meters) 0.00
Convergénce: {Degrees) ~-0° 27* 9.58443 = = - - =
Scale Factor: 0.%99974653014 = a w -
System: United States State Plane 1983 Geeodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zones 202 - Arizona Central = — —- = - -

1. .The input and output gecdetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 29,.12306

Longitude: 112 44 56.38204
MSIL, Height: 724.621 ft
Datum shift (NnavD 88 - NGVD 29) : 1.883 feet

Converted to NGVD 29 height: 722.7738 feet

http://’www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 10:53:29

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

Tosa Mea Tosa Mea
Northing: (Feet) T706739.307
Easting: (Feet) 443994.651
Latitude: (Degrees}) 32 56 24.23286 N
Longitude: (Degrees) 112 45 4.11162 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees) -0° 27' 13.72882 = = = ==
Scale Factor: 0.99%9%75041000 == = =~
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: : 202 - Arizona Central = - - - - -
N The input and output geodetic datum transformations are eguivalent.

No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 24.23286

Longitude: 112 45 4.11162
MSL Height: 729.574 ft
Datum shift (NavD 88 - NGVD 29) : 1.883 feet

Converted to NGVD 29 height: 727.691 feet

http:/fwww.ngs.noaa.gov/cgi-bin/VERTCON/vert con2.pil 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/9%9 Time: 10:59:30

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

Coy Mea Coy Mea
Northing: (Feet) 705896.477
Easting: (Feet) 452582.577
Latitude: (Degrees) 32 56 16.55556 N
Longitude: (Degrees) 112 43 23.26914 W
Ellip, Ht.: {(Meters) 0.00
Convergence: (Degrees) -0° 26' 18.7915%%" - = =« - =
Scale Factor: 0.99997009078¢ = = = = =
System: United States State Plane 1983 Geodetic
Datum Trans€f.: North American Datum 1983 North American Datum 1983
Ellipsocid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = = = - - -

1. .The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 16.55556

Longitude: 112 43 23.26914
MSL Height: 753.658 ft
Datum shift (navp 88 - NGVD 28) : 1.906 feet

Converted to NGVD 29 height: 751.752 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Gecgraphic Calculator - Version 3.09

Date: 09/13/99 Time: 11:00:45

Blue Markle Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

Giant Mea Giant Mea
Northing: (Feet) 701406.949
Easting: (Feet} 466416.810
Latitude: (Degrees) 32 55 33.15387 N
Longitude: (Degrees} 112 40 40.56642 W
Ellip. Ht.: (Meters) 0.00
Convergence: {Degrees) ~-0° 24' 49.82252 - - - = -
Scale Factor: 0.99%%62471822 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
aone: 202 -~ Arizona Central = 0= - - — -

1\-. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 55 33.15387

Longitude: 112 40 40.56642
MSL Height: 821.21 ft
Datum shift (wavb 88 - NevD 29) : 1.969 feet

Converted to NGVD 29 height: 819.241 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99

—‘/——_‘




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:01:57

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207} 582-6747 FAY (207) 582-7001

BM R-1 Mea BM R-1 Mea
Northing: (Feet) 696676.471
Easting: (Feet) 448547.918
Latitude: (Degrees} 32 54 45.024€7 N
Longitude: (Degrees) 112 44 9.76790 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 42.98127 = = - = =
Scale Factor: 0.%%99%723%%812 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: Nerth American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Centxral = - - — - -

i . The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Gecdetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 54 45.02467

Longitude: 112 44 9.76790
MSL Height: 789.864 ft
Datum shift (vavp 88 - NGVD 29) : 1.926 feet

Converted to NGVD 29 height: 787.938 feet

http://www.ngs.noaa.gov/cgi-bin/'VGERTCON/vert_con2.prl 9/13/99




The Geographic Calculator ~ Version 3.09

Date: 09/13/99 Time: 11:35:31

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207} 582-7001

BM X-13 MEA BM X-13 MEA
Northing: {Feet} 720775.650
Easting: (Feet) 465317.386
Latitude: (Degrees) 32 58 44.71101 N
Longitude: (Degrees) 112 40 55.11571 W
Ellip., Ht.: {Meters}) 0.00
Convergence: (Degrees) -0° 24" 59.87943 - = = - =
Scale Factor: 0.9%99%63060560 = e e - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GR3 1980
Zone: 202 - Arizona Central = - - - — =

s .The input and ocutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 58 44.71101

Longitude: 112 40 55.11571
MSL Height: 735.982 ft
Datum shift (wavp 88 - NGVD 29) : 1.988 feet

Converted to NGVD 29 height: 733.994 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2. ptl 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:38:28

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

BM B-361 MEA BM B-361 MEA
Northing: (Feet) 725247.122
Easting: (Feet) 468030.589
Latitude: {Degrees) 32 59 29.14612 N
Longitude: (Degrees) 112 40 23,64317 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 24' 43.23656¢" = - - - -
Scale Factor: 0.999%e6l1610%702 == e - -
System: United States State Plane 1983 Geodetic
Datum Trans£.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - =

. . The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 59 29,14612

Longitude: 112 40 23.64317
MSI, Height: 735.861 ft
Datum shift (nvavp 88 -~ NevD 29) : 2.014 feet

Converted to NGVD 29 height: 733.847 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 13:52:209

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 1 PP 1
Northing: {(Feet} T707470.045
Easting: {Feet) 427636.052
Latitude: ({Degrees) 32 56 30.13983 N
Longitude: (Degrees} 112 48 16.12557 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees} -~Q° 28' 58.24040 = = - = -
Scale Factor: 0.99%984%9376¢064 = = - = =
System: United States State Plane 1983 Gecodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Centyxal = - - - - -

1..,. The input and output geodetic datum transformaticns are eguivalent,
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.
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Questions goncerning___the VERTCON process may be mailed to _NGS
Latitude: 32 56 30.13983 n

Longitude: 112 48 16.12557
MSL Height: 716.524 ft
Datum shift (mavb 88 - NGvD 29) : 1.886 feet

Converted to NGVD 29 height: 714.638 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 13:55:04

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 UsA
(207) 582-6747 FAX (207) 582-7001

PP 2 PP 2

Northing: {Feet) 701996.189

Easting: (Feet) 427441,203

Latitude: (Degrees) 32 55 35.96622 N
Longitude: (Degrees) 112 48 17.87042 W
Ellip. Ht.: (Meters) 0.00
Convergence: {(Degrees) -0° 28' 58.4845¢" = = e - -
Scale Factor: ¢.999985059%18 = = = = =
System: United States State Plane 1983 Geodetic

Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980

Zone: 202 - Arizona Central - - - -~ =~

I\m. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




= VoY 2 Y T

Questions concerning the VERTCON process may e mailed to NGS
Latitude: 32 55 35.96622

Longitude: 112 48 17.87042
MSL Height: 742.399 ft
Datum shift (ravp 88 - NeVD 29): 1.896 feet

Converted to NGVD 29 height: 740.503 feet

hitp://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/26/99




The Geographic Calculator - Version 3,09

Date: 10/25/99 Time: 13:55:59

Blue Marble Geographics :
46 Water Street, Gardiner, Maine 04345 TUSA
{207) 582-6747 FAX (207} 582-7001

PP 3 PP 3
Northing: (Feet) 696726.169
Easting: (Feet) 42715%9,095
Latitude: {(Degrees) 32 54 43.80193 N
Longitude: (Degrees) 112 48 20.65857 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) ~-0°% 28' 59.32102" = - - - -
Scale Factor: 0.999985235%9¢1 - = - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -
N The input and output geodetic datum transformations are equivalent.

No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




.I.“é\/ PN

Questions concerning rt;he VERTCON process may be ma;iled to _NGS
Latitude: 32 54 43.80193

Longitude: 112 48 20.65857
MSIL. Height: 758.400 ft
Datum shift (navp 88 - wevD 29) : 1.903 feet

Converted to NGVD 29 height: 756.497 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 13:56:35
Blue Marble Geographics

46 Water Street, Gardiner, Maine (04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 4 PP 4
Northing: (Feet) 702072.124
Easting: (Feet) 430812.424
Latitude: (Degrees} 32 55 36.99688 N
Longitude: {(Degrees) 112 47 38.32811 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 28' 36.99866" = = - - =
Scale Factor: 0.99%9%82968332 - = - - =
System: United States State Plane 1983 Gecodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - -~ -

N. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Questions concernﬁigg El}gVERTCON process may rbé mailed to NGS
Latitude: 32 55 36.99688

[

Longitude: 112 47 38.32811
MSL Height: 732.994 ft
Datum shift (ravp 88 - NevD 29) : 1.896 feet

Converted to NGVD 29 height: 731.098 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 13:57:13

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 5 PP 5
Northing: (Feet) 707433.402
Easting: (Feet) 434365.045
Latitude: (Degrees) 32 56 30.33138 N
Longitude: (Degrees) 112 46 57.16683 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 28 15.29%e68" - - - - =
Scale Factor: 0.999%80792%33 e m = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum i983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = -~ - - - =

1»..,. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




- - —— -

gpest;9p§wggncerning t@?WYFBFCON process may be mailgd to _NGS
Latitude: 32 56 30.33138

Longitude: 112 46 57.16683
MSL Height: 732.459 ft
Datum shift (ravp 88 - NevD 29) : 1.886 feet

Converted to NGVD 29 height: 730.573 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 13:58:04

Blue Marble Geographics
46 Water Street, Gardiner, Maine (04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 6 PP 6
Northing: (Feet) 696836.519
Easting: (Feet) 434356.734
Latitude: {(Degrees) 32 54 45.48627 N
Longitude: (Degrees} 112 46 56.24315 W
Ellip. Ht.: (Meters) 0.00
Convergence: ({(Degrees) -0° 28' 13.46377" = e e e -
Scale Factor: 0.9%9980798103 = = e e
System: United States State Plane 1983 Geodetic
bPatum Transf.: North American Patum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

I\lu. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes conly.




Questions concerning tlle VERTCON process may be ma_iled to NGS

Latitude: 32 54 45.48627

Longitude: 112 46 56.24315
MSL Height: 768.055 ft
Datum shift (wavD 88 ~ NGVD 29) : 1.913 feet

Converted to NGVD 29 height: 766.142 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculater - Version 3.09

Date: 10/25/99 Time: 13:58:33

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{(207) 582-6747 FAX {207) 582-7001

PP 7 PP 7
Northing: (Feet) 707453.324
Easting: (Feet) 437995.521
Latitude: (Degrees) 32 56 30.82167 N
Longitude: (Degrees) 112 46 14.57003 W
Ellip. Ht.: {(Meters} 0.00
Convergence: {Degrees) -p° 27' s52.,13273 = == - -
Scale Factor: 0.9%99%7859%18 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

No. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purpeoses only.




Quest%gns_gpncerninq the VERTCON process may p§79§§led to,ﬁE§§,"W
Latitude: 32 56 30.82167

Longitude: 112 46 14.57003
MSL Height: 716.664 ft
Datum shift (navp 88 - NevD 29) : 1.883 feet

Converted to NGVD 29 height: 714.781 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculateor - Version 3.0%
Date: 10/25/99 Time: 13:59:26

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 8 PP 8
Northing: (Feet) 702087.365
Easting: (Feet) 438079,914
Latitude: (Degrees) 32 55 37.73811 N
Longitude: {(Degrees) 112 46 13.06975 W
Ellip. Ht.: (Meters}) 0.00
Convergence: {Degrees) -0° 27' 50.65294" e
Scale Factor: 0.99997854¢812. = e = = =
System: United States State Plane 1983 Geodetic
bPatum Fransf.: North American Datum 1983 North American Datum 1983
Ellipsocid: GRS 1980 GRS 18980
Zone: 202 - Arizona Central = - = - - -

NU. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only,




A G s e s

Questjtgns con¢erning the VERTCON process may be mailed to NGS
Latitude: 32 55 37.73811

Longitude: 112 46 13.06975
MSL Height: 745.187 ft
Datum shift(wavp 88 - NevD 29) : 1.900 feet

Converted to NGVD 29 height: 743.287 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert con2.prl 10/25/99




The Geographiec Calculator - Version 3.09

Date: 10/25/99 Time: 13:59:59

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{(207) 582-6747 FAX (207) 582-7001

PP 9 PP 9
Northing: (Feet) 696866.352
Easting: (Feet) 437981.537
Latitude: {(Degrees) 32 54 46.07386 N
Longitude: (Degrees) 112 46 13.72779 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 27' 50.36446" - - = - -
Scale Factor: 0.99%97860807> = - - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

I\Is. The input and cutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




raguv i Vi

gge_s__tions cqncerningi 7the VERTCON process may be mailed to _NGS
Latitude: 32 54 46.07386

Longitude: 112 46 13.72779
MSL, Height: 772,737 ft
Datum shift (wavp 88 - NevD 29) : 1.916 feet

Converted to NGVD 29 height: 770.821 feet

http:/fwww.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




T

The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 14:00:32

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 10 PP 10
Northing: ({Feet} 708353.243
Easting: (Feet) 441506.731
Latitude: (Degrees}) 32 56 40.00513 N
Longitude: (Degrees) 112 45 33.45502 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees) -0° 27 29,8297 = = = - =
Scale Factor: 0.99997¢506564 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

N. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




laE\JA\ILA

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 40.00513

Longitude: 112 45 33.45502
MSL Height: 709.545 ft
Datum shift (Navp 88 - NevD 29) : 1.880 feet

Converted to NGVD 29 height: 707.665 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




-

The Geographic Calculator - Version 3.08

Date: 10/25/99 Time: 14:01:05

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FA¥ (207) 582-7001

PP 11 PP 11
Northing: (Feet) 696819.290
Easting: (Feet}) 441573.728
Latitude: {Degrees) 32 54 45.8%406 N
Longitude: (Degrees) 112 45 31.58750 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees) ~0° 27' 27.45945% = = - - -
Scale Factor: 0.99%9976467440¢ = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

1... The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Gecdetic datum information is for reference purposes only.




LI

Questions conqg;‘ning the__ VERTCON process may bermailed }:o _NGS
Latitude: 32 54 45.89406

Longitude: 112 45 31.58750
MSL Height: 776.325 ft
Datum shift (xavp 8s - wNevp 29) : 1.919 feet

Converted to NGVD 29 height: 774.406 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




‘he. Geographic Calculator - Version 3.08

Jate: 10/25/99 Time: 14:22:01
3lue Marble Geographics

16 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207} 582-7001

PP 12 PP 12
Jorthing: {(Feet) 702009.535
Sasting: (Feet) 445191.373
Latitude: (Degrees) 32 55 37.53018 N
Longitude: (Degrees) 112 44 49.63255 W
2llip. Ht.: {Meters) 0.00
Zonvergence: (Degrees) -0° 27' 5.28574" - = = - =
Scale Factor: 0.99%%8743412690 = = = - =
System: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
Zllipsoid: GRS 1980 GRS 1580
Zone: 202 - Arizona Central = - - - - -

,\IO'L.I‘he input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




J.MEMAUA.‘.

Questior'lwsﬂ concerning the VERTCON process may be ma%led to NGS
Latitude: 32 55 37.53018

Longitude: 112 44 49.63255
MSL Height: 754.975 ft
Datum shift (navp 88 - NeVD 29) : 1.903 feet

Converted to NGVD 29 height: 753.072 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.pri 10/25/99




ra Geographic Calculator - Version 3.09

date: 10/25/99 Time: 14:02:22

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 13 FP 13
Jorthing: (Feet) 725337.556
Tasting: (Feet) 446927.140
Latitude: (Degrees} 32 59 28.47123 N
Longitude: (Degrees) 112 44 31.413%6 W
z1lip. Ht.: (Meters) 0.00
Zonvergence: (Degrees) -0° 26' 58,1778 = = = - -
3cale Factor: 0.999973330846 = = = = =
System: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
3llipsoid: GRS 1980 GRS 1980
ione: 202 - Arizona Central = - - - - -
VO he input and output geodetic datum transformations are equivalent.

No geodetic datum shift has been computed or applied.
Gecdetic datum information is for reference purposes only.




Lage 1 v 1

ng'.-stions cop_gerning }:pgﬂVER'I_fCON process may be mailed to NGS
Latitude: 32 59 28.47123

Longitude: 112 44 31.41396
MSL Height: 634.752 ft
Datum shift (mavp 88 - NGvD 29) : 1.949 feet

Converted to NGVD 29 height: 632.803 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




he Geographic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:02:54
jlue Marble Geographics

16 Water Street, Gardiner, Maine 04345 USA
{207} 582-6747 FAX (207) 582-7001

PP 14 PP 14
forthing: (Feet) 723206,330
Jasting: (Feet) 447102.088
lLatitude: {(Degrees) _ 32 59 7,39866 N
Longitude: (Degrees) 112 44 29.16390 W
illip. Ht.: (Meters) 0.00
lonvergence: (Degrees) -0°® 26' 56.69189 - - - - -
jcale Factor: 0.99%9732295%88 = - = - =
System: United States State Plane 1983 Geodetic
datum Transf.: North American Datum 1983 North American Datum 1983
illipsoid: GRS 1980 GRS 1980
ione: 202 - Arizona Central = - - - - -

\TOT.The input and cutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Kaguo 4 vl a

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 59 7.39866

Longitude: 112 44 29.16390
MSL Height: 644.955 ft
Datum shift (mavp 88 - NGVD 29) : 1.939 feet

Converted to NGVD 29 height: 643.016 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl _ 10/25/99




The Geographic Calculator - Version 3.09

Date: 10/25/99 Time: 14:03:40

3lue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 15 PP 15
Northing: (Feet) 717937.880
Easting: (Feet} 447115.137
Latitude: {Degrees) 32 58 15.27406 N
Longitude: (Degrees) 112 44 28.52617 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 55.7t533 - - - - -
Scale Factor: 0.9%9973222263 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

NO’.The input and output geodetic datum transformations are equivalent.
Nc geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lub\llv;‘.

Qqestjfpns ggpcerning the VERTQON process may be mailed to NGS
Latitude: 32 58 15.27406

Longitude: 112 44 28.52617
MSL Height: 660.940 ft
Datum shift (navp 88 - NevD 29) : 1.916 feet

Converted to NGVD 29 height: 659.024 feet

hitp://www.ngs.noaa.gov/cgi-bin/VERTCON/vert con2.prl : 10/25/99




T+~ Geographic Calculater - Version 3.09

Date: 10/25/99 Time: 14:04:15

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 16 PP 16
Northing: (Feet) 715525,034
Easting: (Feet) 448092.180
Latitude: {Degrees} 32 57 51.,47708 N
Longitude: ({Degrees) 112 44 16.83709 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 49.06636" = = = = =
Scale Factor: 0.9%9972657653 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -~
NO The input and output geodetic datum transformations are egquivalent.

No geodetic datum shift has heen computed or applied.
Geodetic datum information is for reference purposes only.




Lrage (ui L

Quest:_i.ons c_o_pcerning the VERTCON process may be m1lng? _NGS
Latitude: 32 57 51.47708

Longitude: 112 44 16.83709
MSL Height: 699.955 ft
Datum shift (vavp ss - NGvD 29) : 1.906 feet

Converted to NGVD 29 height: 698.049 feet

http://www.ngs.noaa.gov/cgi-bio/VERTCON/vert_con2.prl 10/25/99




Tk~ Geographic Calculator - Version 3.09

Date: 08/13/99 Time: 11:05:01

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582~7001

PP 17 PP 17
Northing: (Feet} 712668.323
Easting: (Feet}) 447196.414
Latitude: (Degrees) 32 57 23.14367 N
Longitude: {Degrees}) 112 44 27.08803 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 54.3033% = = = - -
Scale Factor: - (.999%973175434 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipscid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

N’ The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of |

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 57 23.14367

Longitude: 112 44 27.08803
MSL Height: 702.596 ft
Datum shift (xavD 88 - NGVD 29) : 1.890 feet

Converted to NGVD 29 height: 700.706 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




T% - Geographic Calculator - Version 3.0%

Date: 09/13/99 Time: 11:10:08

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207} 582-6747 FAX (207) 582-7001

PP 18 PP 18
Northing: (Feet) 710988.844
Easting: (Feet) 447812.350
Latitude: (Degrees) 32 57 6.57461 N
Longitude: {(Degrees) 112 44 19.70574 W
Ellip. Ht.: (Meters) 0.00
Convergence: ({(Degrees) -0° 26' 50.08698" = = = = =
Scale Factor: 0.99%972819365 = = = = =
Systems: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central == 0= = — - -

N(. The input and ocutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed cor applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 57 6.57461

Longitude: 112 44 19.70574
MSL Height: 710.536 ft
Datum shift (xavp 88 - NGVD 29) : 1.883 feet

Converted to NGVD 29 height: 708.653 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




TV)EGeographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:06:48

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 19 PP 19
Northing: (Feet) 709505.684
Easting: (Feet) 447266.741
Latitude: (Degrees} 32 56 51.85809 N
Longitude: (Degrees) 112 44 25.97237 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 53.31881 = e - ==
Scale Factor: 0.999973134865 = = - = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1883
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 =~ Arizona Central = = =0@Z— = = — -
NO The input and output geodetic datum transformations are equivalent.

No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 51.85809

Longitude: 112 44 25,97237
MSL Beight: 720.386 ft
Datum shift (navD 88 - nNevD 29) : 1.883 feet

Converted to NGVD 29 height: 718.503 feet

http.//'www ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.08%

Date: 09/13/99 Time: 12:35:28

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 20 PP 20
Northing: (Feet) 705063.852
Easting: (Feet) 446782 .,345
Latitude: (Degrees) 32 56 T7.87320 N
Longitude: (Degrees) 112 44 31.24821 W
Ellip. Ht.: {(Meters) 0.00
Convergence: {Degrees) -0° 26' 55,65%713 = e e - -
Scale Factor: 0.98%9973415%678 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GR3 1980
Zone: 202 - Arizona Central = - — — — -

NO. The input and ocutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 7.87320

Longitude: 112 44 31.24821
MSL Height: 738.47 ft
Datum shift (wavp 88 - NGVD 29) : 1.896 feet

Converted to NGVD 29 height: 736.574 feet

http://’www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




Tr~ Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:11:49

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 21 PP 21
Northing: (Feet) 702079.914
Easting: (Feet) 446782.757
Latitude: {Degrees) 32 55 38.35018 N
Longitude: (Degrees) 112 44 30.96922 W
Ellip. Ht.: (Meters) 0.00
Convergence: {Degrees} -0°® 26' 55.1485%0" = - - - -
Scale Factor: 0.99997341%5%7x = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = 0= =~ = - -

No. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 38.35018

Longitude: 112 44 30.96922
MSL Height: 755.169 ft
Datum shift (navp 88 ~ NevD 29) : 1.906 feet

Converted to NGVD 29 height: 753.263 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert con2.prl 9/13/99




I'* -~ Geographic Calculator - Version 3.08

Jate: 10/25/99 Time: 14:04:56

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207} 582-7001

PP 22 PP 22
Northing: (Feet) 723366.616
Easting: (Feet) 450261.954
Latitude: (Degrees) 32 59 9.22802 N
Longitude: (Degrees) 112 43 52.08312 W
Ellip. Ht.: (Meters) 0.00
Zenvergence: (Degrees) -0°% 26' 36.52148" - - - - -
Scale Factor: 0.99%%71412038¢ = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipscid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

NO’l.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed cor applied.
Geodetic datum information is for reference purposes only.




4 A 1 v

Questions concerning the VERTCON process may be l_nailed to _NGS -
Latitude: 32 59 9.22802

Longitude: 112 43 52,08312
MSL Height: 652.252 ft
Datum shift (navp 88 - NGvD 29) : 1.949 feet

Converted to NGVD 29 height: 650.303 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




»* - Geographic Calculator - Version 3.09

date: 10/25/99 Time: 14:05:37

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 23 PP 23
Jorthing: {Feet) 718019.787
Jasting: (Feet) 449129.841
Latitude: (Degrees) 32 58 16,2399%6 N
wongitude: {(Degrees) 112 44 4.88583 W
2llip. Ht.: (Meters} 6.00
convergence: (Degrees) -0° 26' 42.85864" - - = - -
3cale Factor: 0.999972060186 = = - e -
3ystem: United States State Plane 1983 Geodetic
Jatum TranseE.: North American Datum 1983 North American Datum 1983
illipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = 0= o - - -

JOl.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




LA LWL

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 58 16.23996

Longitude: 112 44 4.88583
MSL Height: 666.815 ft
Datum shift (navp ss - NevD 29) : 1.919 feet

Converted to NGVD 29 height: 664.896 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




™ . Geographic Calculator - Version 3.09

Date: 09/13/99% Time: 11:12:33

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 24 PP 24
Northing: (Feet) 712702.545
Easting: (Feet} 448964 .,490
Latitude: (Degrees) 32 57 23.61869 N
Longitude: {(Degrees) 112 44 6.34155 W
Ellip. Ht.: {(Meters) 0.00
Convergence: {Degrees) -0° 26" 43,0202 === - =
Scale Factor: 0.99997215%440 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980

Zone: 202 - Arizona Central ===00—- - - — -

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 57 23.61869

Longitude: 112 44 6.34155
MSL Height: 700.89 ft
Datum shift (navD 88 - NGVD 28) : 1.896 feet

Converted to NGVD 29 height: 698.994 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.pri 9/13/99




T . Geographic Calculator -~ Version 3.09

Date: 09/13/99 Time: 11:13:23

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 UsA
(207) 582-6747 FAX (207) 582-7001

PP 25 PP 25
Northing: {Feet) 709501.867
Easting: (Feet) 449034.002
Latitude: {Degrees} 32 56 51.95660 N
Longitude: (Degrees) 112 44 5.23402 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26" 42,03841" == - - =
Scale Factor: 0.99997211%624 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = = = = = =

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 51.95660

Longitude: 112 44 5.23402
MSL Height: 717.429 ft
Datum shift (NavD 88 - NGVD 29) : 1.886 feet

Converted to NGVD 29 height: 715.543 feet

http://’www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




T . Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:14:02

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 26 PP 26
Northing: {Feet) 708447.880
Easting: (Feet) 448539,106
Latitude: (Degrees) 32 56 41.49041 N
Longitude: (Degrees}) 112 44 10.9%4516 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees) -0° 26" 45.01%60" - = = - -
Scale Factor: 0.99%972400373 - = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - = - = -
NO The input and output geodetic datum transformations are equivalent.

No gecdetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 41.49041

Longitude: 112 44 10.94516
MSL Height: 725.978 ft
Datum shift (navp 88 - NGVD 29) : 1.890 feet

Converted to NGVD 29 height: 724,088 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




T Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:14:38

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 27 PP 27
Northing: (Feet) 701998,266
Easting: (Feet) 449083.634
Latitude: (Degrees) 32 5% 37.71880 N
Longitude: (Degrees) 112 44 3.96825 W
Ellip. Ht.: (Meters) 0.00
Convergence: {Degrees} -0°® 26" 40.46061 = = = -~
Scale Factor: 0.999972087428 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Patum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central - - - - -

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 55 37.71980

Longitude: 112 44 3.96825
MSL Height: 759.061 ft
Datum shift (vavD 88 - NGVD 29) : 1.909 feet

Converted to NGVD 29 height: 757.152 feet

http://www.ngs.noaa gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




~'. Geographic Calculator - Version 3.09

date: 10/25/99 Time: 14:06:12

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 28 PP 28
Jorthing: (Feet) 696744.186
fasting: (Feet) 448521.522
latitude: (Degrees) 32 54 45.69261 N
Longitude: (Degrees) 112 44 10.08370 W
illip. Ht.: {(Meters) 0.00
Jonvergence: (Degrees) -0° 26' 43,160%2" - - - - -
jcale Factor: 0.99%99%72431008 = = ~ - -
3ystem: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
fllipsoid: GRS 1980 GRS 1980
lone: 202 - Arizona Central 02— = - -~ -

»IO'.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lo L Wl oa

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 54 45.69261

Longitude: 112 44 10.08370
MSL Height: 788.684 ft
Datum shift (navp 88 - NGVD 29) : 1.926 feet

Converted to NGVD 29 height: 786.758 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




-

. Geographic Calculator - Version 3,09

Date: 09/13/9%9 Time: 11:15:19

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{(207) 582-6747 FAX (207) 582-7001

PP 29 PP 29
Northing: ({Feet) 712591.28C
Easting: (Feet) 451638.543
Latitude: (Degrees) 32 57 22.72234 N
Longitude: {(Degrees) 112 43 34.94955 W
Ellip. Ht.: (Meters) . 0,00
Convergence: {Degrees) -0° 26' 25,92864" = = = -
Scale Factor: 0.989970626401 = = = = =
System: United States State Plane 1983 Geodetic
Datum TransE.: North American Datum 1883 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980

Zrne: 202 - Arizona Central = - - - - -

NC. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 57 22.72234

Longitude: 112 43 34.94955

MSL Height: 717.839 ft

Datum shift (Navp 88 - NGVD 29) : 1.903 feet
Converted to NGVD 29 height: 715.936 feet
http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




mii~ Geographic Calculator - Version 3.09

Date: 09/13/99 fTime: 11:16:01

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 30 PP 30
Northing: (Feet) T05597.062
Easting: (Feet) 450914,524
Latitude: ({Degrees) 32 56 13.46640 N
Longitude: {Degrees) 112 43 42.81380 W
Ellip. Ht.: (Meters) 0.00
Convergence: ({Degrees) -0° 26* 29.38422" - - - - -
Scale Factor: 0.999871039083 - - - = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipscid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - — —

NO. The input and output gecdetic datum transfermations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 13.46640

Longitude: 112 43 42.81380
MSL Height: 751.931 ft
Datum shift (wavD 8s - NGvD 29) : 1.903 feet

Converted to NGVD 29 height: 750.028 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2 prl 9/13/99




¢ “Geographic Calculator - Version 3.09

Jate; 10/25/99 Time: 14:06:56

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
{(207) 582-6747 FAY (207} 582-7001

PP 31 PP 31
Jorthing: {Feet) 730153.920
Tasting: (Feet) 453470.794
Latitude: (Degrees) 33 0 16.62534 N
Longitude: (Degrees) 112 43 15.02160 W
Zllip. Ht.: (Meters) 0.00
Zonvergence: (Degrees) -Q° 26' 17.132%1" = = - - =
3cale Factor: 0.999%69587426 = = = - =
Systen: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1583
3llipsoid: GRS 198¢C GRS 1980
iore: 202 - Arizona Central = - - - - -

iO’l.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Ao 1 owid

Questions concerning the VEBTCON process may b_t_; mailed tow NGS
Latitude: 33 0 16.62534

Longitude: 112 43 15.02160
MSL Height: 651.643 ft
Datum shift(wavp 88 - NgvD 29) : 1.991 feet

Converted to NGVD 29 height: 649.652 feet

http://www.ngs.noaa.gov/cgi-bi/VERTCON/vert_con2.prl 10/25/99




I' "Geographic Calculator - Version 3.08

Date: 10/25/99 Time: 14:07:33

3lue Marble Geographics
46 Water Street, Gardiner, Maine 04345 UsA
{207) 582-6747 FAX {207) 582-7001

PP 32 PP 32
Northing: (Feet) 717836.582
Easting: ({Feet) 453080,414
Latitude: (Degrees) 32 58 14.72866 N
Longitude: (Degrees) 112 43 18.49885 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees} -0° 26' 17.5%066" = e e e -
Scale Factor: 0.999969808504 = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Love: 202 - Arizona Central = = = = - =
NQ The input and output geodetic datum transformations are equivalent.

No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lagc L vt d

. Questions concerning the VERTCON process may be mailed to _NGS

S — R : R

Latitude: 32 58 14.72866

Longitude: 112 43 18.49885
MSL Height: 686.842 ft
Datum shift (mavp 88 - NevD 29) : 1.929 feet

Converted to NGVD 29 height: 684.913 feet

http://www.ngs.noaa.gov/cgi-bit/ VERTCON/vert con2.prl 10/25/99




" " Geographic Calculator -~ Version 3.09

Date: 09/13/99 Time: 11:16:40

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 33 PP 33
Northing: {Feet) 708722.860
Easting: (Feet) 452916.800
Latitude: {Degrees) 32 56 44.54515 N
Longitude: (Degrees) 112 43 19.60113 @W
Ellip. Ht.: (Meters) 0.00
Convergence: ({(Degrees) -0° 26% 17.12695* = = - - -
$cale Factor: 0.999969901432 = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 19283
Ellipsoid: GRS 1980 GRS 19280
Zrne: 202 - Arizona Central = - - - - -

Nc’ The input and output geocdetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 44.54515

Longitude: 112 43 19.60113
MSL Height: 739.26 ft
Datum shift (navp 88 - NGVD 29) : 1.900 feet

Converted to NGVD 29 height: 737.360 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99



3 Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:41:33

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 UsA
{(207) 582-6747 FAX ({207) 582-7001

FP 34 PP 34

Northing: (Feet) 705709.611
Easting: (Feet) 453073.267
Latitude: (Degrees) 32 56 14.74382 N
Longitude: (Degrees}) 112 43 17.494%9 W
Ellip. Ht.: {(Meters) 0.00
Convergence: (Degrees) ~0° 26' 15.62998" a4 = = = -
Scale Factor: 0.99996%813054¢ = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipscid: GRS 1980 GRS 1980

s 202 - Arizona Central = - - - - -

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 14.74382

Longitude: 112 43 17.49499
MSL Height: 755.159 ft
Datum shift (navp 88 - NGVD 29) : 1.906 feet

Converted to NGVD 29 height: 753.253 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




- Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:17:45

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FA¥ (207) 582-7001

PP 35 PP 35

Northing: (Feet) 702001.076
Easting: (Feet} 452788.178
Latitude: (Degrees) 32 55 38.02%988 N
Longitude: (Degrees) 112 43 20.50733 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 16,8348 - - -« -
Scale Factor: 0.99%%699745%20 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980

et 202 - Arizona Central = - - - - -

Nf. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 38.02988

Longitude: 112 43 20.50733
MSL Height: 763.729 ft
Datum shift (xavp 88 - NevD 29) : 1.919 feet

Converted to NGVD 29 height: 761.810 feet

http://www.ngs.noaa.gov/cgi-bin/'VERTCON/vert_con2.prl 9/13/99




-f&iGeographic Calculator — Version 3.09

Date: 09/13/99 Time: 11:18:35

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 36 PP 36

Northing: (Feet) 709029.140
Easting: (Feet) 455164.212
Latitude: (Degrees) 32 56 47.74473 N
Longitude: {Degrees) 112 42 53.25648 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0°® 26' 2.83385 - = - - =
Scale Factor: 0,999968635%73 - = - = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 : GRS 1980

2t 202 - Arizona Central = - - - - -

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 47.74473

Longitude: 112 42 53.25648
MSL Height: 739.34 ft
Datum shift (navp 88 - NevD 29) : 1.903 feet

Converted to NGVD 29 height: 737.437 feet

http://'www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




Tue'Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:20:13
Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 37 PP 37

Northing: (Feet} 702002,516
Easting: (Feet) 454908.305
Latitude: ({Degrees) 32 55 38.20379 N
Longitude: (Degrees) 112 42 55.63436 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees}) -0° 26" 3.31370" e e e e .
Scale Factor: 0.9%9%968779418 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
¥ lipsoid: GRS 1980 GRS 1980

e: 202 - Arizona Central = - - - - -

N(‘ The input and output gecdetic datum transformations are eguivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 38.20379

Longitude: 112 42 55.63436
MSL Height: 774.38 ft
Datum shift (Navp 88 - NGVD 29) : 1.923 feet

Converted to NGVD 29 height: 772.457 feet

http://www .ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




lhe Geographic Calculator - Version 3.09

Jate: 10/2%/99 Time: 14:08:10

3lue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA

{207) 582-6747 FAX (207) 582-7001

PP 38 PP 38
Northing: {(Feet} €696798.854
Easting: (Feet) 454850.070
Latitude: {Degrees) 32 54 46,71402 N
Longitude: (Degrees) 112 42 55.85495 W
8llip. Ht.: (Meters) 0.00
lonvergence: {Degrees) -0° 26' 2.83102" = - e = -
Scale Factor: 0.%99%e68812323 = = - = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F**ipsoid: GRS 1980 GRS 1980
L 21 202 - Arizona Central = - - - ~ =

,\IO”The input and ocutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Questions conggrning the VERTCON process may be mailedrtp NGS
Latitude: 32 54 46.71402

Longitude: 112 42 55.85485
MSL Height: 797.398 ft
Dafum.shift(mwnse-mwn29): 1.936 feet

Converted to NGVD 29 height: 795.462 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator -~ Version 3.09%
Date: 10/25/99 Time: 14:08:44
Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 39 PP 39
Northing: (Feet) 729486.603
Easting: (Feet) 456836.302
Latitude: {Degrees) _ 33 0 10.27579 N
Longitude: ({Degrees) 112 42 35.44426 W
Ellip. Ht.: {(Meters) 0.00
Convergence: {(Degrees}) -0° 25' 55,4950 = = = - =
Scale Factor: 0.999%67700446 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F* 7 ipsoid: GRS 1980 GRS 1980
L2 202 - Arizona Central - - - - -

NO.'The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




L thfn 1 s s

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 33 0 10.27579

Longitude: 112 42 35.44426
MSL Height: 647.178 ft
Datum shift (wavo 88 - NevD 29) : 1.995 feet

Converted to NGVD 29 height: 645.183 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




lhe Geographic Calculator - Version 3.09

Jdate: 10/25/99 Time: 14:09:19

3lue Marble Gecgraphics
16 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAY¥ (207) 582-7001

PP 40 PP 40C
Yorthing: (Feet) 723711.217
Fasting: (Feet} 457182.615
Latitude: (Degrees) 32 59 13.16085 N
Longitude: ({(Degrees} 112 42 30.75004 W
Ellip. Ht.: (Meters) 0.00
Zonvergence: (Degrees) -0® 25' 52.27708%" = = = = =
Scale Factor: 0.999%67502418 = - = = =
System: United States State Plane 1983 Gecodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F" " ipsoid: GRS 1980 GRS 1980
Lo 202 - Arizona Central = - - - - -

NO.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




J.u&\.dl LY.F Sy

Questions concerning the VERTCON process may pe mailed to _NGS
Latitude: 32 59 13.16085

Longitude: 112 42 30.75004
MSL Height: 662.403 ft
Datum shift (vavp 88 - NGvD 29) : 1.969 feet

Converted to NGVD 29 height: 660.434 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




] ‘
[t.. Geographic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:09:49

3lue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 41 PP 41
Northing: (Feet) 717928.715
Easting: (Feet) 455890.826
Latitude: (Degrees) 32 58 15.85168 N
Longitude: (Degrees) 112 42 45.51%40 W
Ellip., Ht.: (Meters) 0.00
Convergence: (Degrees) -0°® 25' %9,.45208 - - - - -
Scale Factor: 0.999968228420 = = - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
E1'ipsoid: GRS 1980 GRS 1980
Z : 202 - Arizona Central = = = - — -

NO’.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




rage 1 vl i

Questions concerning the VEARTCON process may be mailed to _NGS
Latitude: 32 58 15.85168

Longitude: 112 42 45.51940
MSL Height: 689.721 ft
Datum shift (vavp 88 - NGVD 29) : 1.939 feet

Converted to NGVD 29 height: 687.782 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




1.ié Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 12:36:11

Blue Marble Geographics
46 Water Street, Gardiner, Maine (04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 42 PP 42

Northing: (Feet} 712661.500
Easting: (Feet) 457132.632
Latitude: (Degrees) 32 57 23.83041 N
Longitude: (Degrees) 112 42 30,47854 W
Ellip. Ht.: (Meters}) 0.00
Convergence: (Degrees) ~0° 25' 50.8616%* = = = = -
Scale Factor: 0.999%67536223 - = - = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
P'Vipsoid: GRS 1980 ' GRS 1980

e 202 - Arizoma Central = - - - - -

N(. The input and ocutput geodetic datum transformations are equivalent,
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 57 23.83041

Longitude: 112 42 30.47854
MSL Height: 723.463 ft
Datum shift (NavD 88 - NeVD 29) : 1.916 feet

Converted to NGVD 29 height: 721.547 feet

http://www ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




1€ Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:21:29

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207} 582-6747 FAX (207) 582-7001

PP 43 PP 43

Northing: (Feet) 705426.621
Easting: (Feet) 457107.401
Latitude: (Degrees) 32 56 12.24629 N
Longitude: {(Degrees) 112 42 30.13653 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25" 49.84555%"  a - 4 -~
Scale Factor: ¢.9999%67550550 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F*iipseoid: GRS 1980 GRS 1980

e: 202 - Arizona Central = - - - - -

NO. The input and ocutput geodetic datum transformationsg are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 12.24629

Longitude: 112 42 30.13653
MSL Height: 759.705 ft
Datum shift (NavD 88 - NGVD 29) : 1.916 feet

Converted to NGVD 29 height: 757.789 feet

http://www.ngs noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




l'ue Geographic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:10:21

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 44 PP 44
Verthing: (Feet} 723154.856
Basting: (Feet) 459671.885
Latitude: (Degrees) 32 59 7.8398B7 N
Longitude: (Degrees) 112 42 1.59%518 W
£llip. Ht.: (Meters) 0.00
lonvergence: (Degrees) ~-0°% 25%' 3¢6.33931" e e e e
3cale Factor: 0.99%966130948 = = = - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
21 'ipsoid: GRS 1980 GRS 1980
L '3 202 - Arizona Central 0 0- - - - -

-.\IO"The input and output geodetic datum transformations are equivalent.
No gecodetic datum shift has been computed or applied.
Gecodetic datum information is for reference purpoeses only.




Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 59 7.83987

Longitude: 112 42 1, 59518
MSL Height: 677.036 ft
Datum shift (mavp sg - NevD 28) 1.975 feet

Converted to NGVD 29 height: 675.061 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:10:54

3lue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 45 ' PP 45
Northing: (Feet) 717963.930
Easting: (Feet) 459733.590
Latitude: (Degrees) ' 32 58 16.48530 N
Longitude: (Degrees) 112 42 0.41719 W
Ellip. Ht.: (Meters) 0.00
Convergence: {(Degrees) -0° 25' 35.1087% = = = = -
Scale Factor: 0.99%8%66087200 = e e = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
B" " ipsoid: GRS 1980 GRS 1980

-

Z 202 - Arizona Central = - - - - -

NO’I.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lrage 1 uii

Ques_t_iqns concerning the VERTCON process may be mailed_ tg j@ _
Latitude: 32 58 16.48530

Longitude: 112 42 0.41719
MSL Height: 708.955 ft
Datum shift (Nvavp 88 - NGvD 29) : 1.949 feet

Converted to NGVD 29 height: 707.006 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/9%




Tue Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:22:03

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 46 PP 46

Northing: (Feet) 712665.285
Easting: (Feet) 4506535.447
Latitude: {Degrees) 32 57 24.04571 N
Longitude: (Degrees}) 112 42 2.27988 W
Ellip. Ht.: (Meters) .00
Convergence: (Degrees) -0° 25* 35.52072 = = - - -
Scale Factor: 0.999966206475 = = - = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F*'ipseid: GRS 1980 GRS 1980

H 202 - Arizona Central = - - - - -

NO. The input and ocutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 57 24.04571

Longitude: 112 42 2.27988
MSL Height: 733.725 ft
Datum shift (NavD 88 - NevD 29) : 1.923 feet

Converted to NGVD 29 height: 731.802 feet

http://www .ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




Tiae Geographiec Calculator - Version 3.09

Date: 09/13/99 Time: 11:22:41

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 47 PP 47

Northing: (Feet) 709623.377
Easting: {(Feet) 459134.787
Latitude: (Degrees) 32 56 53.91937 N
Longitude: (Degrees) 112 42 6.71582 W
Ellip. Ht.: (Meters}) 0.00
Convergence: {Degrees) -0° 25 37.s5%87977 == - = -
Scale Factor: 0.999%66427408 = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
F*'ipsoid: GRS 1980 GRS 1980

e: 202 - Arizona Central = - - - - -

NO. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 53.91937

Longitude: 112 42 6.71582
MSL Height: 740.012 ft
Datum shift (yvavp 88 ~ NGVD 29) : 1.913 feet

Converted to NGVD 29 height: 738.099 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.pil 9/13/99




Tne Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:23:19

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAYX (207) 582-7001

PP 48 PP 48

Northing: (Feet) 705324.,153
Easting: (Feet) 459350,903
Latitude: {(Degrees) 32 56 11.39847 N
Longitude: (Degrees) 112 42 3.80415 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees}) -0 25' 35,51%%2 - - — - -
Scale Factor: 0.99%966308428 = s e e -
System: United States State Plane 19583 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
v "ipsoid: GRS 1980 GRS 1980

el 202 - Arizona Central = = = = = -~

NC. The input and 6utput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to . NGS

Latitude: 32 56 11.39847

Longitude: 112 42 3.80415
MSL Height: 762.925 ft
Datum shift (vavp 88 - NevD 29) : 1.923 feet

Converted to NGVD 29 height: 761.002 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator -~ Version 3.09

Date: 09/13/99 Time: 11:23:59

Blue Marble Gecographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 49 PP 49

Northing: (Feet) 702020.841
Easting: (Feet) 459367.559
Latitude: (Degrees) 32 55 38.71644 N
Longitude: (Degrees) 112 42 3.32029 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) —0° 25" 34.87693" - = - - -
Scale Factor: 0.999%662992381 = e = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
¥ Tipsoid: GRS 1980 GRS 1980

@i 202 - Arizona Central = - - - — -

NC. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 38.71644

Longitude: 112 42 3.32029%
MSL Height: 779.611 ft
Datum shift (navp 88 ~ NevD 29) : 1.829 feet

Converted to NGVD 29 height: 777.682 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




fhe Geographic Calculateor - Version 3.09

Jdate: 10/25/99 Time: 14:11:30

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 50 PP 50
Jorthing: (Feet) 720123.047
Basting: (Feet) 461889.233
Latitude: (Degrees) 32 58 38.00576 N
Longitude: (Degrees} 112 41 35,29347 W
Zllip. Ht.: {(Meters} G.0C
Jonvergence: (Degrees) -0° 25" 21.e67780" = e - - -
3cale Factor: 0.999%64916008 = = = - ~
System: United States State Plane 1983 Geodetic
Datum Transf.: Morth American Datum 1983 North American Datum 1983
F" 4psoid: GRS 1880 GRS 1980
A 202 - Arizona Central =0 02— - - - -

NO’.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




LoUghe 1w s

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 58 38.00576

Longitude: 112 41 35.29347
MSI, Height: 709.976 ft
Datum shift (xavp ss - NGvD 29) : 1.969 feet

Converted to NGVD 29 height: 708.007 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




he Geographic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:12:04

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAY (207) 582-7001

PP 51 PP 51
{jorthing: (Feet) 714952.811
lasting: (Feet) 462392.356
Jatitude: (Degrees) 32 57 46.88781l N
wongitude: (Degrees) 112 41 28.94913 W
3llip. Ht.: (Meters) 0.00
lonvergence:! (Degrees) ~0°® 25" 17.643%7 - - - - -
3cale Factor: 0.99%9964642544 = - = = =
3ystem: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
illipsoid: GRS 1980 GRS 1980
ones: 202 - Arizona Central = - - - - -

\ .Ihe input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




4otape a s s

Questiongrconcerning the VERTCON process may be mailed to NGS
Latitude: 32 57 46.88781

Longitude: 112 41 28.94913
MSL Height: 737.710 ft
Datum shift (navp 88 - NGVD 29) : 1.952 feet

Converted to NGVD 29 height: 735.758 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:24:58

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 52 PP 52
Northing: (Feet) 709497.740
Easting: (Feet) 461120,600
Latitude: (Degrees) 32 56 52.82216 N
Longitude: (Degrees) 112 41 43.4019%94 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25* 24.89278" - - - = =
Scale Factor: 0.999965336595 - - - - -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

. The input and cutput geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 52.82216

Longitude: 112 41 43.40194
MSL Height: 756.441 ft
Datum shift (navp 88 - NGVD 29) : 1.923 feet

Converted to NGVD 29 height: 754.518 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.0%9

Date: 09/13/99 Time: 11:25:42

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207} 582-7001

PP 53 PP 53
Northing: (Feet) 705345.131
Easting: (Feet) 461464.520
Latitude: (Degrees) 32 56 11.76102Z N
Longitude: (Degrees) 112 41 39.00653 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 28t 22,03412 = = - = -
Scale Factor: 0.999%965148758 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - — — =

.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 11.76102

Longitude: 112 41 39.00653
MSL Height: 773.255 ft
Datum shift(wavp 88 - NGVD 29} : 1.936 feet

Converted to NGVD 29 height: 771.319 feet

http://www.ngs noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




"he Geographic Calculator - Version 3.09

date: 10/25/99 Time: 14:14:18

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 54 PP 54
Jorthing: (Feet) 729497.274
Iasting: (Feet) 463843,.233
Latitude: {(Degrees) 33 0 10.89662 N
Longitude: (Degrees}) 112 41 13.17011 w
31lip. Ht.: (Meters) 0.00
lonvergence: (Degrees) -0° 25' 10.68093" = = - - -
jcale Factor: 0.9%99%63854%48 - = = = =
3ystem: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
21lipscoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

% .’l‘he input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




4 sapmw 4 s oa

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 33 0 10.89662

Longitude: 112 41 13.17011
MSL Height: 674.760 ft
Datumm shift (xavp 88 - Nevp 29) : 2.014 feet

Converted to NGVD 29 height: 672.746 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator — Version 3.09

Date: 09/13/99 Time: 11:26:17
Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
(207} 582-6747 FAX (207) 582-7001

PP 55 PP 55
Northing: (Feet) 712847.084
Easting: (Feet}) 463291.315
Latitude: (Degrees) 32 57 26.11891 N
Longitude: (Degrees) 112 41 18.21720 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25' 11.56883" = = - - =
Scale Factor: 0.999964154411 e
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = = - - - -

‘The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 57 26.11891

Longitude: 112 41 18.21720

MSL Height: 755.254 ft

Datum shift (vavD 88 - NGVD 29) : 1.949 feet

Converted to NGVD 29 height: 753.305 feet

http:/’www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl

9/13/99




The Geographic Calculatecr - Version 3.09

Date: 09/13/99 Time: 11:26:49

Blue Marble Geographics
49 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 56 PP 56
Northing: (Feet) 701967.728
Easting: (Feet) 463115.904
Latitude: (Degrees) 32 55 38.46474 N
Longitude: (Degrees) 112 41 19.34020 W
Ellip. Ht.: {Meters) 0.00
Convergence: (Degrees) -0°® 25' 10.,9625%4 = - - - =
Scale Factor: 0,999964249%50 = = - - -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 -~ Arizona Central = - - - - -—

. The input and output geodetic datum transformations are eguivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 55 38.46474

Longitude: 112 41 19.34020

MSL Height: 786.536 ft

Datum shift (wavp 88 - NevD 29) : 1.952 feet

Converted to NGVD 29 height: 794 .584 feet

hitp://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl

9/13/99




The Gecgraphic Calculator - Version 3.09

Jate: 10/25/99 Time: 14:15:05

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 57 PP 57
Jorthing: (Feet) 717724.190
Fasting: {(Feet) 464744.546
Latitude: (Degrees}) 32 58 14.47842 N
Longitude: (Degrees) 112 41 1.57915 W
21llip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25' 3.05886" - - - - .
Scale Factor: 0.999963368%06  ~ - - - -
System: United States State Plane 1985 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Bllipsoid: GRS 1980 GRS 1980
ione: 202 - Arizona Central =0~ - - - -

..The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lags + vl

. Questions concerni_gg_ml:he VERTCON process may be mailed to NGS
Latitude: 32 58 14.47842

Longitude: 112 41 1.57915
MSIL Height: 751.856 ft
Datum shift (NavD 88 - NevD 29) : 1.975 feet

Converted to NGVD 29 height: 749.881 feet

http://'www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3,09

Date: 09/13/99 Time: 11:27:30

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 58 PP 58
Northing: (Feet) 712875.,111
Easting: (Feet) 464848.901
Latitude: (Degrees) 32 57 26.50876 N
Longitude: (Degrees) 112 40 59,93985 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0® 25' 1.62803" = = - = =
Scale Factor: 0.999%63312884 = - - = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsocid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - — -

. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 57 26.50876

Longitude: 112 40 59.93985
MSL Height: 765.119 ft
Datum shift (vavp 88 - NevD 29) @ 1.959 feet

Converted to NGVD 29 height: 763.160 feet

http://www ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:28:08

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 59 PP 59
Northing: (Feet) 709709.405
Easting: {Feet) 464851.375
Latitude: (Degrees) 32 56 55.18714 N
Longitude: (Degrees) 112 40 59.64041 W
Ellip. Ht.: (Meters) 0.00
Convergence: {Degrees) -0°® 25* 1.11348 - - - - -
Scale Factor: 0.9%999633%15%72 - - - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - — = = -

. . The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 55.18714

Longitude: 112 40 59.64041
MSI. Height: 779.142 ft
Datum shift (nvavp 88 - NGvD 29) : 1.952 feet

Converted to NGVD 29 height: 777.1980 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.pt] 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:28:40

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{(207) 582-6747 FAX (207) 582-7001

PP 60 PP 60
Northing: (Feet} 705500.299
Fasting: (Feet) 464586.606
Latitude: (Degrees) 32 56 13.52270 N
Longitude: (Degrees) 112 41 2.38769 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -p°® 25' 2,13%873 e === =
Scale Factor: 0.999963454488 - = - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 19880
Zone: 202 - Arizona Central = = = = - —~ -

. The input and output geodetiec datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes conly.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 13.52270

Longitude: 112 41 2.38769
MSL Height: 793.415 ft
Datum shift (wavD 88 - NevD 29) : 1.955 feet

Converted to NGVD 29 height: 791.460 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculatcor - Version 3.09

Date: 09/13/99 Time: 11:29:17

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 61 PP 61
Northing: (Feet) 702065.703
Easting: (Feet} ~ 464757.452
Latitude: (Degrees) 32 55 39.55267 N
Longitude: {(Degrees) 112 41 0.08992 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) ~Q° 25' 0.50863 = = = - -
Scale Factor: 0.99%98%633625%549 = = - - -
System: United States State Plane 1983 Gecdetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - = = =

. The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 39.55267

Longitude: 112 41 0.0899%92
MSL Height: 804.931 ft
Datum shift (navp 88 - nGvD 29) : 1.959 feet

Converted to NGVD 29 height: 802.972 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




fhe Geographic Calculator - Version 3.08

Jdate: 10/25/99 Time: 14:15:37

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 62 PP 62
Yorthing: (Feet) 729486.255
Basting: (Feet) 466876.530
Latitude: (Degrees) 33 0 11.00597 N
Longitude: (Degrees) 112 40 37.55214 W
Zllip. Ht.: (Meters) ' 0.00
Zonvergence: (Degrees) ~-0° 24 51.27766™ - = - - -
Scale Factor: 0.999%62225106 = = = = =
System: United States State Plane 1983 Gecdetic
batum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 : GRS 1980
Zone: 202 - Arizona Central = = - - = =

N .The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Lagv & Uk 4

Q_}_:fgstions concerning the VERTCON process may be _mailgg 1_;0 _NGS
Latitude: 33 0 11.00597

Longitude: 112 40 37.55214
MSIL Height: 705.952 ft
Datum shift (Navp 88 - NevD 29) : 2.021 feet

Converted to NGVD 29 height: 703.931 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 10/25/99




the Geographic Calculator - Version 3.09

date: 10/25/99 Time: 14:16:19

3lue Marble Geographics
{6 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

PP 63 PP 63
Jorthing: (Feet) 723398.068
fasting: (Feet) 466985.906
Latitude: (Degrees} 32 59 10.77699 N
Longitude: (Degrees) 112 40 35.75148 w
illip. Ht.: {(Meters) 0.00
Jonvergence: {(Degrees) -0° 24" 49,6289 = e e = =
3cale Factor: 0.9999%621669%¢ - = = = - =
System: United States State Plane 1983 Geodetic
Jatum Transf.: North American Datum 1983 North American Datum 1983
2llipsoid: GRS 1980 GRS 1980
ione: 202 ~ Arizona Central = - - - - -
3. he input and output geodetic datum transformations are eqguivalent.

No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




L A

Questions concerni_ng the VERTCON process may be mailed to NGS
Latitude: 32 59 10.77699

Longitude: 112 40 35.75148
MSI, Height: 734.051 ft
Datum shift (vavp 88 - wevp 29) : 2.005 feet

Converted to NGVD 29 height: 732.046 feet

http://www.ngs.noaa.gov/cgi-bin/' VERTCON/vert_con2.prl 10/25/99




’he Geographic Calculator -~ Version 3.09%

sate: 10/25/99 Time: 14:16:53

3lue Marble Geographics
16 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

PP 64 PP G4
Jjorthing: (Feet) 717895.051
fasting: (Feet) 467146.732
latitude: (Degrees) 32 58 16.34123 N
songitude: (Degrees) 112 40 33.39737T W
illip. Ht.: (Meters) 6.00
lonvergence: (Degrees) -0° 24" 47.73%83 = = = - =
3cale Factor: 6.9%9%¢2081377 = = = - =
System: United States State Plane 1983 Geodetic
Jatum Transf.: North American Patum 1983 North American Datum 1983
I1lipscid: GRS 1980 GRS 1980
ione: 202 - Arizona Central = - - - - -

N. .The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




AN e s s

Questions concerning the VERTCON process may be ma;';led to _NGS

Latitude: 32 58 16.34123

Longitude: 112 40 33.39737
MSL Height: 752.075 ft
Datum shift (vavp 88 - NGVD 29) : 1.988 feet

Converted to NGVD 29 height: 750.087 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 10/25/99




The Geographic Calculator - Version 3.09

Date: 09/13/99 Time: 11:30:08

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FaX (207) 582-7001

ERM 1 ERM 1
Northing: (Feet) 710657.871
Easting: (Feet) 463572.127
Latitude: (Degrees) 32 57 4.478%9 N
Longitude: (Degrees) 112 41 14.7335% W
Ellip. Ht.: {(Meters) 0.00
Convergence: (Degrees) -0°® 25+ g9.42%04 = = = = -
Scale Factor: 0.999%96400236¢9 = = - - =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

. . The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 57 4.47899

Longitude: 112 41 14,73359
MSL Height: 766.124 ft
Datum shift (navp 88 - NGVD 29) : 1.942 feet

Converted to NGVD 29 height: 764.182 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Geographic Calculator - Version 3.09

Date: 09/12/992 Time: 11:30:44

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207} 582-7001

ERM & ERM 6
Northing: (Feet) 710126.964
Easting: (Feet) 460675.952
Latitude: (Degrees) 32 56 59.01520 N
Longitude: (Degrees}) 112 41 48.67444 W
Ellip. Ht.: {(Meters) 0.00
Convergence: {Degrees) -Q°® 25' 27.83174 == = - -
Scale Factor: 0.999965580033 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1880 GRS 1980
Zone: 202 - Arizona Central 0= = - - -

.The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Gecdetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS

Latitude: 32 56 59.01520

Longitude: 112 41 48.67444
MSL Height: 782.667 ft
Datum shift (navp 88 - NevD 29) : 1.919 feet

Converted to NGVD 2% height: 780.748 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 9/13/99




The Gecgraphic Calculator - Version 3.09
bDate: 09/13/99 Time: 11:31:17

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FaX (207) 582-7001

ERM 8 ERM 8
Northing: (Feet) 708144.576
Easting: {(Feet) 462331.415
Latitude: (Degrees) 32 56 39.52217 N
Longitude: (Degrees) 112 41 29.07660 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25' 16.94901" = e = e
Scale Factor: 0.999964675972 = = e e -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - — - —

. The input and output geodetic datum transformations are equivalent,
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




Page 1 of 1

Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 56 39.,52217

Longitude: 112 41 29.07660
MSL Height: 770.038 £t
Datum shift (navp 88 - NGVD 29} : 1.936 feet

Converted to NGVD 2% height: 768.102 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl _ 9/13/99




Appendlx C.2

FIELD SURVEY NOTES FOR HYDROLOGIC MODELING




No data for Appendix C.2.

. There were no field notes done for hydrologic modeling with this study. The hydrology
for this study was taken from the “Gila Bend Area Floodplain Delineation Study” by
Burgess and Niple, Inc., dated March 1992.




Appendix C 3

FIELD SURVEY NOTES r OR HYDRAULIC MODELING
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. 1. MAP of ELEVATION REFERENCE MARKS

The following map shows the locations of the ERM’s established with this flood study.

ERM No. 1-6, 10, 12-14, and 16 were established with the previous 1992, Gila Bend
Area Floodplain Delineation Study. The elevations were checked with this study.
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. 2. ELEVATION REFERENCE MARKS COORDINATES /
ELEVATIONS (NAVD 1988)

The following is a list of the ERM’s surveyed by SurvNet, Inc. The ERM’s were
surveyed in January, 2000.




Project name: Gila Bend
. Description: ERM Coordinates
Coordinate System: US State Plane 1983
Zone: Arizona Central 0202
Datum: NAD 1983 (Horizontal) NAVD'88 (Vertical)
Date printed: 1/14/00
Coordinate units: International feet
Elevation units: US survey feet

Point listing

Namnme Northing Easting Elevation Feature code
1101 723145.526 454433.982 661,234 CK ERM 1
1102 717915.545 454367,031 686,912 CK ERM 2
1103 712573.712 454254.207 719.655 CK ERM 3
1104 707669.749 448766.209 729,571 CK ERM 4
1105 710203.416 459355,929 743,617 CK ERM 5
1106 710656.324 463571.188 765.982 CK ERM 6
1110 704828.752 466812.401 808.403 CK ERM 10
1112 701406.949 466416.810 821.210 REC ERM 12
1113 703166.,117 454796.,377 768.734 CK ERM 13
1114 696805.024 454834.312 797.537 CK ERM 14
1116 696739.746 458733.206 806.224 CK ERM 16
13117 703927.898 443480.135 744 .354 ERM 17
1118 703320.740 437476.630 744.738 ERM 18
1119 703051.561 433636.327 739.909 ERM 19
1120 702504.444 428%32.786 741,982 ERM 20
1121 696676.471 448547.918 789,864 ERM 21
1122 702090.292 446081.016 756.367 ERM 22
. 1123 701091.409 450665.965 767.332 ERM 23
1124 706739.307 443994 ,651 729,574 ERM 24
1125 705682.199 437261.390 727.447 ERM 25
1126 704501.917 430780.918 723.093 ERM 26
1127 704287.990 427716.593 732.770 ERM 27
1128 707419,731 427722.313 714,323 ERM 28
1129 717983.406 447313.983 660.904 ERM 29
1130 722015.868 449010.637 655.830 ERM 30
1131 712690.566 449012.495 699,957 ERM 31
1132 707337.590 454899.511 746.656 ERM 32
1133 712599.954 459603.171 734.219 ERM 33
1134 717951.980 459622.531 709.248 ERM 34
1135 717282.957 463742.438 735.643 ERM 35
1136 712783.010 464695.252 767.421 ERM 36
1137 700044.713 470771.708 857.316 ERM 37
1138 702977.493 462096.091 787.973 ERM 38
1139 703882.703 458656.929 775.557 ERM 39
1140 720775.650 465317,386 735.982 ERM 40
1141 725247.122 468030.589 735.861 ERM 41
1142 723170.289 459712.099 677.130 ERM 42
1143, 696950.164, 428307.573, 764,480, ERM 43
1144, 696827.540, 438075.598, 768.439, ERM 44
1145, 696805.934, 441546.395, 776.534, ERM 45




. 3. ELEVATION REFERENCE MARKS COORDINATES /
ELEVATIONS (NGVD 1929)

The following list of ERM’s includes the NGVD 1929 elevations. Refer to attached
conversion calculations from NAVD 1988 to NGVD 1929.




Gila Bend ADMP
Elevation Reference Marks

Point North East Elev 1929 Descriptions
1101 723145526 454433982 659.275 CK ERM 1
1102 717915.545 454367.031 684.976 CKERM 2
1103 712573.712 454254207 717.746 CKERM 3
1104 707669.749 448766.209 727.678 CKERM 4
1105 710203.416 459355.929 741.708 CKERMS5
11086 710656.324 463571.188 764.04 CKERM 6
1110 704828.752 466812.401 806.434 CKERM 10
1112 701406.949 466416.81 819.241 REC ERM 12
1113 703166.117 454796.377 766.815 CK ERM 13
1114 696805.024 454834.312 795.601 CK ERM 14
1116 696739.746 458733.206 804.282 CKERM 16
1117 703927.898 443480.135 742.461 ERM 17
1118 703320.74 437476.63 742.842 ERM 18
1119 703051.561 433636.327 738.013 ERM 19
1120 702504.444 428932.786 740.086 ERM 20
1121 696676.471 448547.918 787.938 ERM 21
1122 702090.282 446081.016 754.461 ERM 22
1123 701091.409 450665.965 765.416 ERM 23
1124 706739.307 443994.651 727.691 ERM 24
1125 705682.199 437261.39 725.557 ERM 25
11286 704501.917 430780.918 721.2 ERM 26
1127 704287.99 427716.593 730.877 ERM 27
1128 707419.731 427722.313 712.437 ERM 28
1129 717983.406 447313.983 658.088 ERM 29
1130 722015.868 449010.637 653.891 ERM 30
1131 712690.566 449012.495 698.061 ERM 31
1132 707337.59 454899.511 74475 ERM 32
1133 712599.954 459603.171 732.287 ERM 33
1134 717951.98 459622 531 707.299 ERM 34
1135 717282.957 463742.438 733.674 ERM 35
1136 712783.01 464695.252 765.462 ERM 36
1137 700044.713 470771.708 855.325 ERM 37
1138 702977.493 462096.091 786.031 ERM 38
1139 703882.703 458656.929 773.631 ERM 39
1140 720775.65 465317.386 733.994 ERM 40
1141 725247122 468030.589 733.847 ERM 41
1142 723170.,289 459712.099 875.155 ERM 42
1143 696950.164 428307.573 762.574 ERM 43
1144 696827.54 438075.598 766.523 ERM 44
1145 696805.934 441546.395 774.615 ERM 45
.




. ‘4. ELEVATION REFERENCE MARK DESCRIPTIONS

The following is a description of the new Elevation Reference Marks established with
this flood study.




ERM Descriptions:

No: Description

1 See 1992 Gila Bend Floodplain Delineation Study
2 See 1992 Gila Bend Floodplain Delineation Study
3 See 1992 Gila Bend Floodplain Delineation Study
4 See 1992 Gila Bend Fleodplain Delineation Study
5 See 1992 Gila Bend Floodplain Delineation Study
6 See 1992 Gila Bend Floodplain Delineation Study

10 See 1992 Gila Bend Floodplain Delineation Study
12 See 1992 Gila Bend Floodplain Delineation Study
13 See 1992 Gila Bend Floodplain Delineation Study
14 See 1992 Gila Bend Floodplain Delineation Study
16 See 1992 Gila Bend Floodplain Delineation Study

17 Chiseled square in north end of headwall, on the west side of canal siphon, 1.15 miles west of
Highway 85 along the Gila Bend Canal, on the south side of north canal road. Section 3, T6 S, R5W.

18 Chiseled square at centerline of headwall at gate valve, north side of canal, +/- 95 feet west of west
side of siphon, 2.3 miles west of Highway 85 along Gila Bend Canal, on the south side of north canal road.
Section4, T6 S, R5W.

19 Chiseled square at the northeast corner of 9.5' x 8.5 masonry foundation at well site, 3.0 miles west
of Highway 85 along the Gila Bend Canal, on the north side of north canal road. Section 5, T6 S, R5W.

20 Chiseled square at the northwest corner of bridge over canal at hase of 4" x 4" metal gatepost, 4.0
miles west of Highway 85 along the Gila Bend Canal, on the south side of north canal road. Section 5, T 6 S,
R5W.

21 NGS Point "R-1", (PID DAQ499} Located SW of Gila Bend along the E side of SR 85, 1.9 miles S of
I-18. Point lies between SR 85 and the Railroad tracks, 66 feet SE of the SR 85 centerline, 90 feet NW rail of
the tracks, and 5 feet SE of Railway milepost 3. Section 14, T6 S, R5W.

22 Chiseled square on the southwest corner of an electrical equipment pad at pump, 25 feet north of a
utility pole, 0.55 miles west of Highway 85 from the intersection of Highway 85 and Thayer Road. Section 2,
TES,R5W.

23 NGS Point "J-331", (PID DAQ498) Located 1.65 mi. SW along the Tucson, Cornelia and Gila Bend
Railway from the Martin Avenue crossing in Gila Bend, at the second telegraph poie SW of railway milepole
2, at adip in the old highway 8, 195,5 feet North of the NW corner of a wooden railway bridge number 21,
95.4 feet NW of the NW rall of the tracks, 46.0 feet SE of the centerline of the old highway, 5.0 feet NE oth
the telegraph pole, 2 ft. SW from a withess post, and 1 ft. below the tracks.

Section12T6S, R5W.




24 NGS Point "TOSA", (PID DA0685) Located West of Gila Bend along the Union Pacific Railroad, 2.1
miles west of Martin Avenue. Point lies 1.6 miles west of the I-8 overpass, 50 feet north of the north rail, and
96.5 feet south of the extended centerline of the {-8 frontage road Section 3, T6 S, R5 W.

25 Chiseled square on top of headwall at northwest corner of bridge on west bound Interstate 8, 0.25
miles east of milepost 113. Section4, T6 S, R5W.

26 ADQT Brass Cap marked "4855.71" at centerline of headwall on north side of west bound Interstate
8, +/- 120 feet east of milepost 112, Section 5, T6 S, R5W.

27 Brass cap in centerline of headwall on the west end of a cattle guard, on the west side of Citrus
Valley Road, 55 feet north of the west bound Interstate 8 off ramp. Section 6, T6 S, R W.

28 Top of 1/4" iron bar in handhole at the center of Citrus Valley Road, 0.6 miles north of interstate 8,
Section6, T6 S, R5W.

29 Chiseled square at centerline of headwall, on the north side of Watermelon Road, 0.3 miles west of
315th Ave. Section 23, T5 S, R&W.

30 Chiseled square at end of ditch at gate valve, south side of a ditch crossing. From the intersection of
Watermelon Road and 315th Ave., north 0.65 miles then left on a farm road to a T then right +/- 200 feet.
Mark on left, Section 23, T5 S, R5 W,

31 Stone in handhole at the intersection of Indian Road and Gila Blvd. Section 24, T58, R5W.

32 1" iron pipe, 2.8 feet east and 1.0 foot north of a utility pole and 2.6 feet north of a #4 rebar with cap
stamped "LS 9087", +/- 30 feet south of a building corner and +/- 150 feet west of the intersection of Main
St. and Martin Ave. Section 31, T5S, R5W.

33 #5 rebar in handhole at the intersection of Stout Road and Indian Road. Section 29, T5S, R4 W,

34 Chiseled square in top of ditch at angle paint, +/- 70 feet north and +/- 43 feet west of the
intersection of Stout Road and Watermelon Road, +/- 18 feet northwest of the end of a cuivert, 3 feet east of
a gate valve, 8 feet south of a second gate valve and 15 feet north of a pump outlet pipe. Section 19, T5 S,
R4W.

35 Chiseled square at north end of headwall on the east side of old Highway 80, 0.1 miles south of
Watermelon Road. Section 29, T58, R4 W.

36 ADQT Brass Cap in headwall on the east side of Highway 85, 0.3 miles northeast of milepost 121
and 0.9 miles northeast of the overpass. Section 32, T55, R 4 W.

37 ADOQOT Brass Cap marked "157X8848", south side of Interstate 8, 2.9 feet east of ROW marker
marked "POT 157+88.48 EB", 40 feet east of a cattle guard. From Exit 119 on Interstate 8, southeast on
frontage road 0.45 miles from eastbound offramp to a cattle guard. Mark on right. Section 10, T8 S, R4 W.

38 ADOQOT Brass Cap marked "786.19" on headwall on the north side of west bound Interstate 8, 0.8
miles west of milepost 119. Section 5, T6 S, R4 W.

39 ADOT Brass Cap marked "Elev 773.79 MED. STA. 5145+22.66", on headwall on north side of west
bound interstate 8, 0.5 miles west of milepost 118 and 0.1 miles west of bridge over Sand Tank Wash.
Section6, T6S, R4 W.

40 NGS Point "X-13", (PID DAQG95)Located NE of Gila Bend along the wiW side of Old us 80, 2.3
miles NE of BR-8. Point lies 66 feet w of the Old 80 Centerline, 137 feet NW across Old 80 from power pole
no. 12-12. Section 21, T5 S, R4 W.




41 NGS Point "B-361", (PID DA0G624) Located NE of Gila Bend along the West side of old US 80, 3.3
miles NE of BR-8. Point lies 49.5 feet W of the Old 80 Centerline, 189 feet SW of the SW end of a culvert
headwall. Section 16, T5S, R4 W.

42 21/2" iron pipe filled with concrete in the centerline of Stout Road, 1.0 miles north of Watermelon
Road, 0.3' below surface. Section 17, T56 S, R4 W,

43 Brass cap in concrete. 4.0 miles west of Highway 85 on the north side of the Gila Bend Canal to a
bridge, then southerly across bridge 0.05 miles to a Y, right at Y then southerly along dirt track 0.95 miles
then left 150 feet to the point. Brass cap lies +/-15 feet west of a mesquite tree and +/-145 feet north of 8'
high metal post. Section 8, T6 S, R5W.

44 Brass cap in concrete. 4.0 miles west of Highway 85 on the north side of the Gila Bend Canal to a
bridge, then southerly across bridge 0.05 miles to a Y, left at Y and south easterly and easterly 1.45 miles to
a Y, right at Y then southeasterly 0.95 miles to a gate in fence. Station at north end of gate, 2 feet north and
2 feet west of a 6"x8" post. Section 9, T6 S, R5W.

45 Brass cap in concrete. 4.0 miles west of Highway 85 on the north side of the Gila Bend Canal to a
bridge, then southerly across bridge 0.05 miles to a Y, left at Y and south easterly and easterly 1.45 miles to
aY, left at Y and continue easterly 0.85 miles to a line of utility poles running north and south, south along
utility line 0.95 miles to a gate in a fence. Station at west end of gate, 2.5' north and 1.5' west of a 6"x8" post.
Section 10, T6 S, R5W.




® 5. ERM CONVERSION CALCULATIONS (NAVD 1988 TO NGVD
1929)

The field survey to establish the ERM’s was done in NAVD 1988. The following
calculations were done to convert the NAVD 1988 elevations to NGVD 1929 elevations.




A .

The Geographic Calculator - Version 3.09

i

.te: 02/16/00 Time: 09:33:45
1 Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

1101 1101
Northing: (Feet) 723145.52¢6
Easting: (Feet) 454433.982
Latitude: (Degrees) 32 59 7.36 N
Longitude: ({Degrees) 1i2 43 3.09 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) ~-0® 26" 9.8x769" - - - - =
Scale Factor: 0.99996%04508 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = -~ - = - =

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




Questions concerning the VERTCON process may @ﬂ@f‘tlecjﬁfq NGS
Latitude: 32 59 7.36

Longitude: 112 43 3.09
MSL Height: 661.234 ft
Datum shift(navp 88 - wevD 29) : 1.959 feet

Converted to NGVD 29 height: 659.275 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




~t -

The Geographic Calculator ~ Version 3.09

.ate: 02/16/00 Time: 08:39:45

Blue Markle Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

11062 1102
Northing: (Feet) 717915.545
Easting: {Feet} 454367.031
Latitude: (Degrees) 32 58 15.61 N
Longitude: (Degrees) 112 43 3.40 W
Ellip. Ht.: (Meters) 0.co
Convergence: (Degrees) -0° 26' 9.38442" = = = = =
Scale Factor: 0.9999¢%08288¢ - - - - =
System: United States State Plane 1983 Geodetic
Datum Transf,: North American Datum 1983 North American Datum 1983
Ellipscid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 58 15.61

Longitude: 112 43 3.40

MSL Height: 686.9212 ft

- oAl P

Datum shift(NavD 88 - NGVD 28) : 1.936 feet

& Converted to NGVD 29 height: 684.976 feet

o

.%o -

TR

¥
t
‘ http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 2/16/00




Thé Geographic Calculator - Version 3.09

. .te: 02/16/00 Time; 08:41:29

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX {207) 582-7001

1103 1103
Northing: ({Feet) 712573.712
Easting: (Feet) 454254.207
Latitude: (Degrees) 32 57 22.75 N
Longitude: {Degrees} 112 43 4.25 W
Ellip. Ht.: (Meters} 0.00
Convergence; (Degrees) -06° 26' 9,22543* - e - = -
Scale Factor: 0.9999691465%89 - = = = -
System: . United States State Plane 1983 Gecodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = = - - - -~

No geodetic datum shifi has been computed or applied.

iOTE: The input and output geodetic datum transformations are equivalent.
Geocdetic datum information is for reference purpcses only.




. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 57 22.75

Longitude: 112 43 4.25
MSL Height: 719.655 ft
Datum shift (Navpb 88 - NGVD 29) : 1.909 feet

Converted to NGVD 29 height: 717.746 feet

i http://www.ngs.noaa.goV/cgi—bin/V ERTCON/vert_con2.prl 2/16/00




* 3

The Geographic Calculator -~ Version 3.09

.te: 02/16/00 Time: 08:43:06

Blue Marble Gecgraphics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAaX (207) 58z2-7001

1104 1104
Northing: {(Feet) 707669.749
Easting: (Feet) 448766.209
Latitude: (Degrees) 32 56 33.81 N
Longitude: (Degrees) 112 44 8.21 W
Ellip. Ht.: ({(Meters) 0.00
Convergence: (Degrees) -Q° 26" 43,43%29 = = - - =
Scale Factor: 0.999%7226%6%0 = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
aone: 202 - Arizona CentraX: = = = = - -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geocdetic datum shift has been computed or applied.

Geodetic datum information is for reference purpocses only.




. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 33.81

Longitude: 112 44 8.21
MSL Height: 729.571 ft
Datum shift (NvavDp 88 - NGVD 29) : 1.893 feet

Converted to NGVD 29 height: 727.678 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




. o

The Geographic Calculator - Version 3.08

.ate: 02/16/00 Time: 08:44:57

Blue Marble Gecographics
46 Water Street, Gardiner, Maine 04345 USH
(207) 582-6747 FAX (207) 582-7001

1105 1105
Northing: (Feet) 710203.416
Basting: (Feet) 459355.929
Latitude: {(Degrees) 32 56 59.67 N
Longitude: (Degrees) 112 42 4.17 W
Ellip. Ht.: (Meters) 0.00
Convergence: {Degrees) -0° 25' 36.26998 - - - 4 .
Scale Factor: 0.999966305%464 - = = =
System: United States State Plane 1983 Gecdetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 -« Arizona Central 00— - - — -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only,




. Questions concerning the VERTCON process may be mailed tc NGS
Latitude: 32 56 59.67

Longitude: 112 42 4.17
MSL Height: 743.617 £t
Datum shift (NavD 88 ~ NGVD 29) : 1.909 feet

Converted to NGVD 29 height: 741.708 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.pri 2/16/00




- A
The Geographic Calculator - Version 3.09

.te: 02/16/00 Time: 08:46:41

Blue Marble Geographics
46 Water Street, Gardiner, Maine (04345 USA
(207) 582-6747 FAX (207) 582-7001

1106 1106
Northing: (Feet) - 710656.324
Easting: (Feet) 463571.188
Latitude: (Degrees}) 32 57 4.46 N
Longitude: (Degrees) : 112 41 14.74 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 25' 9.43479 = - - - -
Scale Factor: 0.9%99%e4002877 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North Zmerican Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone; 202 - Arizona Central 00— - — - -

NOTE: The input and output geodetic datum transformations are eguivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




Latitude: 32 57 4.46

Longitude: 112 41 14.74

MSL Height: 765.982 ft

Datum shift(Navp 88 - NGVD 29) : 1.942 feet

Converted to NGVD 29 height: 764.040 feet

! http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 2/16/00




The Geographic Calculator - Version 3.09

.e: 02/16/00 Time: 08:48:19

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207} 582-6747 FAX (207) 582-7001

1110 111¢C
Northing: {Feet) 704828.752
Easting: (Feet) 466812.401
Latitude: (Degrees) 32 56 7.04 N
Longitude: (Degrees) 112 40 36.21 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 24" 47.83403" e e e e -
Scale Factor: 0,999962260269 e e e e -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = - - - - =

NOTE: The input and output geodetic datum transformations are eguivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 56 7.04

Longitude: 112 40 36.21
MSL, Height: 808.403 ft
Datum shift (NAVD 88 - NGVD 29) : 1.969 feet

Converted to NGVD 29 height: 806.434 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




.. .
The Geographic Calculator - Version 3.0%

.te: 02/16/00 Time: 08:51:21
Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
(207} 582-6747 FAX (207) 582-7001%

1112 1112

Northing: {Feet) 701406.949

Easting: (Feet) 466416.810

Latitude: (Degrees) 32 55 33.15 N
Longitude: (Degrees) 112 40 40.57 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 24' 49,8225%2 = = = = -
Scale Factor: 0.999%62471822 = = = - =
System: United States State Plane 1983 Geodetic

Datum Transf.: North Zmerican Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980

Zone: 202 - Arizona Central = - - - - -

NOTE: The input and output geodetic datum transformations are eguivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




Lapge 1 Ul

. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 55 33.15

Longitude: 112 40 40.57
MSL Height: 821.210 ft
Datum shift (Navp 88 - NGvD 29) : 1.969 feet

Converted to NGVD 29 height: 819.241 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 2/16/00




The Geographic Calculator - Version 3.09

.ate: 02/16/00 Time: 08:52:41
! Blue Marble Geographics

46 Water Street, Gardiner, Maine 04345 USA
{207} 582-6747 FAX (207) 582-7001

1113 1113
Northing: (Feet) 7031l66.117
Easting: (Feet} 454796,377
Latitude: {Degrees) 32 55 4%.71 N
Longitude: (Degrees) 112 42 57.05 W
Ellip. Et.: {(Meters) 0.00
Convergence: (Degrees) -0° 26" 4.2186CG" = = = = =
Scale Factor: 0.99996884220 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Centxral = - - - - -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purpcoses only.




. Questions concerning the VERTCON process may be mailed to NGS
Latitude: 32 55 49.71

Longitude: 112 42 57.05
MSL Height: 768.734 ft
Datum shift (Navb 88 - NGVD 29) : 1.919 feet

Converted to NGVD 29 height: 766.815 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




The Geographic Calculator - Version 3.09

.ate: 02/16/00 Time: 08:54:02

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

1114 1114
Northing: (Feet) 696805.024
FEasting: (Feet) 454834 .,312
Latitude: {Degrees) 32 54 46.77 N
Longitude: {(Degrees) 112 42 56.04 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 26' 2,93248" - - - - -
Scale Factor: 0.9999688211¢0 = = = - -
System: United States State Plane 1983 Geodetic
Datum Transf.: North American Datum 1983 Neorth American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central @ - - - - -

NOTE: The input and output geodetic datum transformaticns are equivalent.
-. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 54 46.77

Longitude: 112 42 56.04
MSL Height: 797.537 ft
Datum shift (NavD 88 - NGVD 29) : 1.936 feet

Converted to NGVD 29 height: 795.601 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




The Geographic Calculator - Version 3.09

.ate: 02/16/00 Time: 08:55:02

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207} 582-6747 FAX (207) 582-7001

1116 1116
Northing: (Feet) 6967398.746
Easting: (Feet} 458733.206
Latitude: {Degrees) 32 54 46.42 N
Longitude: {(Degrees) 112 42 10.30 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -p° 25' 38.0695%* - - - - =
Scale Factor: 0.999966649613 = = = = =
System: United States State Plane 1983 Geodetic
Datum Transf.: i North American Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central = 00— - - - -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be mailed to _HNHGS
Latitude: 32 54 46.42

Longitude: 112 42 10.30
MSL Height: 806.224 ft
Datum shift (NAVvD 88 - NGVD 29) : 1.942 feet

Converted to NGVD 29 height: 804.282 feet

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 2/16/00




The.beographic Calculator - Version 3.09

.te: 02/16/00 Time: 08:56:04

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
: (207) 582-6747 FAX (207) 582-7001

1117 1117
Northing: (Feet) 703927.898
Easting: (Feet) 443480.135
Latitude: {Degrees) 32 55 56,38 N
Longitude: (Degrees) 112 45 9.89 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -p® 27' 1le6.52880 - = = = - =
Scale Factor: 0.999975343067 = = = = -
System: United States State Plane 1983 Geodetic
Datum Transf.: North Bmerican Datum 1983 North American Datum 1983
Ellipsoid: GRS 1980 GRS 1980
Zone: 202 - Arizona Central 0= - - - =

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 56.38

Longitude: 112 45 9.89

MSL Height: 744.354 ft

Datum shift (xavp 88 - NovD 29) :  1.893 feet

Converted to NGVD 29 height: 742 .461 feet

i

http://www.ngs.noaa.gov/cgi-bin/ VERTCON/vert_con2.prl 2/16/00




ThehGéogréphic Calculator -~ Version 3.09

L3

.ate: 02/16/00 Time: 08:57:15

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
{207) 582-6747 FAX (207) 582-7001

1118 1118
Northing: (Feet) 703320,740
Easting: {(Feet) 437476.630
Latitude: (Degrees) 32 55 49.89 N
Longitude: {(Degrees) 112 46 20.26 W
Ellip. Ht.: (Meters) 0.00
Convergence: (Degrees) -0° 27' 54.71723 = = = = =
Scale Factor: 0.e%9978911029 = = = = =
System: United States State Plane 1983 Geodetic
. Datum Transf.: North American Datum 1983 North American Datum 1983
;, Ellipsoid: GRS 1980 GRS 1980
!  Zone: 202 - Arizona Central = - - - - -

NOTE: The input and output geodetic datum transformations are equivalent.
. No geodetic datum shift has been computed or applied.

Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be mailed to _NGS
Latitude: 32 55 49.89%

Longitude: 112 46 20.26
MSL Height: 744.738 ft

Datum shift (NAVD 88 - NGVD 29) : 1.896 feet

- E e

Converted to NGVD 29 height: 742 .842 feet

P A S ET M

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




The Geographic Calculator - Version 3.09

.)ate: 02/16/00 Time: 08:58:21

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 Usa
{207) 582-6747 FAX (207) 582-7001

1113 1119
Northing: (Feet) 733051.561
Easting: (Feet) 433636.327
Latitude: (Degrees) 32 55 46,92 N
Longitude: (Degrees) 112 47 5.29 W
Ellip. Ht.: {(Meters) 0.0C
Convergence: {(Degrees) -0® 28' 19.164G0" - = - = =
Scale Factor: 0.999981236638 = = = = =
i System: United States State Plane 1983 Geodetic
i Datum Transf.: North American Datum 1983 North American Datum 1983
% Ellipsoid: GRS 1980 GRS 1980
{ Zone: 202 - Arizona Central 0= = - - =~

NOTE: The input and output geodetic datum transformations are equivalent.
No geodetic datum shift has been computed or applied.
Geodetic datum information is for reference purposes only.




. Questions concerning the VERTCON process may be ma:.led to NGS
Latitude: 32 55 46.92

Longitude: 112 47 5.29

g MSL Height: 739.909 ft

Datum shift (NAVD 88 - NGVD 29) : 1.896 feet

Converted to NGVD 29 height: 738.013 feet

http://www.ngs.noaa.gov/cgi-bin/VERTCON/vert_con2.prl 2/16/00




s e

The Geographic Calculator - Version 3.09

..‘)ate: 02/16/00 Time: 08:59:57

Blue Marble Geographics
46 Water Street, Gardiner, Maine 04345 USA
(207) 582-6747 FAX (207) 582-7001

1120 1120
Nort