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October 1.2001 

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

Attention: Tim Murphy, FCDMC 

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. 

8 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 Vallev. Sauceda, Vuilotosa 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 1-10 has been increased 
in scale to ln=200'. Additionally callouts have been moved to improve readability. 
To make it easier to read the maps the area around Hacker Wash at 1-10 has been increased 
in scale from 1"=400' to 1"=200'. 
All ERMs located on the drawings have descriptions located in the legend. 



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

Floodvlain Delineation Sheets (individual) 

Sheet 1 
No additional review comments 

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

Edited per review comments, adjusted floodways, and removed a Zone A between Quilotosa 
and West Quilotosa Washes 

Edited Matchline text per review comments and adjusted floodways 

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

e e d  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 

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. 

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 lie within the 
floodway. BFE 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. An inside plastic cover is now provided to keep cover page from sticking to binder 
e3. 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 which are 

proposed. 
6. Edited text to "downstream watercourse". 
7. Included figures 1-1 and 1-2 in the report. 
8. Revised all FEMA forms for FCDMC to sign instead of Gila Bend. 
9. The text "figure X" in 1'' paragraph of section 4.1 was replaced with "on the two exhibits 

titled "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. 



6 
Subject: 

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

Lloyd, 

I 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. Report needs to be sealed and signed. 
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, 1st paragraph, last sentence: What is figure X? 
'0. Table 4.5.1 - some of the table is cut off. 

8 Was a full printout of the HEC-RAS models provided? 

ris Perry, P.E. 
Flood Control District of Maricopa County 
602-506-4001 Phone 
602-506-4601 Fax 



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

a TDN 
1 .  The CD enclosed with the TDN should he labeled with the following information: 

a. Full study name and contract number 
b. Consultant name 
c. Date 
d. General descriptions of contents 

2. The CD should include the following files: 
a. README text file (ASCII) with all applicable information specified in Chapter 11 of FEMA 37 
h. Scanned images of sealed draw~ngs 
c. Scanned images or digital copies of all final drawings, exhibits, etc. 
d. TDN in electronic format 

3. The TDN should contain a printed copy of the README file adjacent to the CD. 
4. Change filenames of Unnamed Wash RAS files to match the given wash names on delineation sheets 
5. 

Cover Sheet 
1.  Provide a cover sheet with the followinp information: - ~ ~ - 

a. Studv Name and Contract Number , 
Prime consultant's name, address, and telephone number 
Vicinity map with city limits, roads, and watercourses 
Identification of data sources 

e. General notes as necessary 
f. Events being modeled (100 yr, 24 hr) 
z. Delineation of existing floodplains ., - 
h. Dates and sources of mapping flights and field surveys 

Photo Gntrol h i n t s  
No comment 

Map of Aerial Mamine Limits 
No comment 

Ap~roximate Delineations of Citrus Valley, Sauceda, Quilotosa, and Hacker Washes 
1. Remove photo background and provide topographic background. 
2. Provide road names and identifiable reference points. 
3. Plot in black and white only. 

HEC-1 Schematic Sheets 
1. Remove Burgess and Niple title block and instead provide reference to previous study. 
2. Fix t v ~ o  on West Ouilotosa Wash. - , . 
3. Color plot is OK, but align all text so information is still conveyed on black and white copies. 

Delineation Sheets 
All Sheets -typical 
1. Show existing designated floodplains. 
2. Remove vegetation from background. 
3. W/FW callouts on several washes (e.g. Bender Wash North Tributary) are hard to read. Further screen 

background or move the callouts to make it easier to read the text. 
4. 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. 
5.  Provide descriptions for all ERMs identified on drawing, or remove ERMs for which there is no 

a description available. 
6. 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 Wash 

Sheet 4 
1. 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 to RM 1.210) 

Sheet 6 
1. BFE at confluence of Evans, Cemetary, and 1-8 East shown as 757'. Change to correct elevation 

( 7 5 4 3  
2. As shown, BFE fluctuates from 756'10 754'10 755'between sections RM 0.695 and RM 0.198 

S h t 7  
1. Incorporate floodway district between Bender Wash and Sand Tank Wash at 1-8. Will encroachment 

to floodway limit contain previously calculated weir flow from Bender to Sand Tank across Zone A? 
Encroachment will also increase depth at 1-8 culverts, increasing diversion along 1-8. 

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. At cross-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 he moved out to match the 
floodway? 

3. At cross-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. 

a 2. Presented the Area drainage Master Plan by 
Describing the existing drainage problems 
Describing how the ADMP can be used as a floodplain management tool for 
future development 
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-0-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 aria, 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 O F  A PUBLIC MEETING 

GILA BEND TOWN COUNCIL 
June 12, 2001; 6:00 p.m. 

Council Chambers, 644 West Pima Street 
AGENDA 

I. CALL TO ORDER 
A. Call to order 
B. Pledge of Allegiance 
C. Invocation 

II. ROLL CALL 
A. 'Mayor ChuckTurner 
B. Vice-Mayor Fred Hull 
C. Council Member Bill Henry 
D. Council Member Steve Holt 

E. Council Member Christopher Riggs 
F. Council Member Richard Stuart 
G. Council Member James "Bud Turner 

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

IV. 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) 
A. Approval of the May 23, 2000, meeting minutes 
B. Approval of Employee Vision Service Plan for Fiscal Year 2001/2002 (PINK) 
C. Award bid for Asphalt Preservation Seal on Town Streets (GREEN) 
D. Approve purchase of 15 passenger van (YELLOW) 
E. Approval to call for Request for Qualifications for Inspection Services for 

DG0007 Main & Martin Street Improvements (LAVENDER) 
F. Approval of Intergovernmental Agreement with Maricopa Counfy for 

Municipal Court Services (SALMON) 
G. Approval of Intergovernmental Agreement with Maricopa County for 

Janitorial services for the Gila Bend Justice Court (BLUE) 

V. 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) 

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

VII. ACCOUNTS PAYABLE (Discussion only) 

VIII. CALLTO THE PUBLIC (At this point any citizen may speak about any subject not 

a listed on the agenda when recognized and subiect to reasonable time, space and 
manner restrictions; Council members, however, may not discuss these subjects 
because they are not specifically listed on the agenda). 



IX. SUMMARY OF CURRENT EVENTS 
A. Mayor 
B. Town Manager 

1.  ~unds  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 Rate Study and Water Analysis Report (Southwest Civic Professionals) 

(GREEN) 

XI. 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 

XII. ADJOURNMENT 

6/8/200 1 
Date posted 

ACCESSIBILITY FOR ALL PERSONS WITH DISABILITIES WILL BE PROVIDED UPON REQUEST. PLEASE 
TELEPHONE YOUR ACCOMMODATION REQUEST (683-2255 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. 



AFFIDAVIT OF PUBLICATION 

State of Arizona 
SS 

County of Maricopa I ILE COPY 
I, Glen Birchfield, editor of 

The Gila Bend Sun, 

a newspaper in generalcirculation, 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 

Subscribed and sworn to before rc 

My Commission e DARAH 8.  MANN 
May 29,2005 Notary Public - Arizona 

MARICOPA COUNTY 

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 to RS 2.720, why? 

Response: This item was resolved in the November 2nd 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 2.553, 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 

I )  ATRS 5.464, the ROB ineffectivejlows 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. 

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 3207? 

Response: This item was resolved in the November 2nd 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 



Flood Control District of Maricopa Counly 
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 

a "~ 
. . 

3) There is no separate RAS for "west" tributary, labeled 0.046 through 0.91 1. 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) At RS 3.577 through 3.398, what is the need for the ROB ineffective areas? 

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 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 shallow depth (less 
than 1/27, 

Gila Bend Canal 
1) Change title to "East of Quilotosa". 
2) At R; 1.359, the canal isnot modeled in the cross-section. 
3) In the HEC-2 analysis, the cross-section stationing doesn't match drawing. 
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? 

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. 

Unnamed #1 
D O  < ." 

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 ADMPIADMP 
FCDMC No. 99-18 
EEC No. 99541 
Meeting with FEDMC 
Location: FCDMC Annex 
November 16,2000 
11:OO a.m. to l:00 p.m. 

Meeting Minutes 
By Lloyd Vick 

Attendees Lloyd Vick 
Tony Regis 
Amir Motamedi 
Chris Perry 
Dave Johnson 
Joe Tram 
Geza Kmetty 
Russ Miracle 
Mark Gavan 

EEC 
Premier 
FCDlEng 
FCDIEng 
FCDIReg 
FCDlEng 
FCDIPPM 
FCDPlan 
EEC 

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 newirevised diversions result in two major changes. First. much 
more flow splits out of Sand Tank Wash, upstream of 1-8, 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 Siut A::,matives: 

Delineate area between canal and 1-8 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 1-8. 

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.e., collection channels downstream of 1-8 
instead of improving conveyance through the Canal). This alternative will require that 
the area between the Canal and 1-8 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 to 4:30 pm 

Meeting Minutes 
By Lloyd 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 1-8. 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. 

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 1-8; increasing flows downstream of 1-8. 
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 corridors 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 1-8 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 S L ~ L  ,venue 
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 nsk for other 
properties. This will also prevent development in the Zone A, split flow areas. At 1-8 
there is a diversion of flow along the highway embankment toward Scott Avenue Wash. 
In order to maintain this conveyance corridor, a floodwav 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 

e downstream peak discharges on sand ~ a n k  Wash. 



Scott Avenue Wash 
The floodway for the main wash is discussed above in the section on Sand Tank Wash. 
At 1-8, therc's a diversion of flow along the highway cmbankrnent toward Unnamed 
Wash No. 4. In order to maintain a conveyance corridor, a floodway will be delineated, 
along the highway, through thc borrow pit, to the junction of Unnamed Washes No. 3 
and 4. This floodway will bc coincident with thc 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 1-8. A diversion takes place at 1-8 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. 

Ouilotosa 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 area 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. 
F& 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.  he 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 I- 
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 and 1-8 
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 AE) should be delineated 
as Zone A. 

Delineate floodways where possible using normal, equal encroachment methods. 
Delineate floodways, coincident with the floodplain limits, along 1-8 and the Gila 
Bend Canal where necessary to maintain conveyance and not alter existing split flow 
conditions.. 
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. 
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 ADIMP. 
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 Waters 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 Hoicomb FCDMC 602-506-4074 
Lloyd Vick EEC 602-248-7702 
Geza Kmetty FCDMC 602-506-1501 
Tony Regis Premier 480-829-6000 
Wayne Kjllgore 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: 

1-8 collector channel 
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 FPIFW to simulate conditions "non-natural" which 

would result in a wider FPIFW. 
3. Use of "Risk Analysis" on setback limits [higher factor of safety] 

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

I. 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 look 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. 
5. The question was raised on whether the basins should have a drain. 
6. 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. Altiioug': 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 COE, for the area behind the 
Painted Rock Dam. Lloyd will look into this. 

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 ADMSIADMP 
FCDMC NO. 99-18 

@ EEC No. 99541 
Meeting with Section 35 Developers 
Location: EEC Office 
February 14,2000 
09:OO a.m. to 10:30 a.m. 

Meeting Minutes 
By Lloyd Vick 

Attendees Mark Gavan 
Lloyd Vick 
Shane McClara 
Tom Zirbes 
Rick Napolitano 
Carl Stephani 
Woody Scoutten 
Jack Gilmore 
Kent Myers 

EEC 
EEC 
Hook Eng. 

SASI 
Town of Gila Bend 
Town of Gila Bend 
Gilmore 
Gila Bend Ranch 

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 canied 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 fa1i.i: j .csidential 
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 (1-8) 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 desimers 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 comer 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 ADMSIADMP 
FCDMC NO. 99- 18 

@ EEC No. 99541 
Brainstorming Meeting 
Location: EEC Office 
February 7,2000 
09:OO a.m. to 3:00 p.m. 

Meeting Minutes 
By Lloyd Vick 

Attendees Mark Gavan 
Lloyd Vick 
Chris Perry 
Woody Scoutten 
Geza Kmetty 
Tony Regis 
Bob Stevens 
Greg Rodzenko 
Carl Stephani 
Steve Waters 

EEC 
EEC 
FCDMC 
Town of Gila Bend 
FCDMC 
Premier 
FCDMC 
EEC 
Town of Gila Bend 
FCDMC 

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 5. 

Steve Waters gave an introduction to the District's Flood Warning department. He 
proposed to install a raidstream gage at Sand Tank Wash and 1-8 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 bamcade 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:OO 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 
a Extend MCDOT's roadside channel as far as possible 

Martin and Main Streets are slated for improvements in near future 
Locate low points along Main Street at each of the following nortWsouth 
intersections: Capitol Ave, Cleveland Ave., and St. Louis Ave. These low points 
will concentrate flows and redlrect 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. Repavelgrade 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 1-8, 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 low 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 
Lloyd 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 
withinGila Bend if flooding problems exist. Steve also mentioned the possibility of 
instaIling a stream gage at 1-8 and Sand Tank Wash; which would notify local firelpolice 
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 

Eliminate the major channelization alternatives 
Keep the Dam alternative 
Keep the Detention Basin alternatives, but relocatedlrealign fill areas to reduce 
overburden, excavation along washes 
Look at the possibility of several upstream smaller dams instead of one large dam 
Alternatives need phasing 
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 
ProgressReview Meeting 
Location: FCDMC-Main Complex 
January 27,2000 
09:OO a.m. to 12:OO p.m. 

Meeting Minutes 
by Lloyd Vick 

Attendees Mark Gavan 
Lloyd Vick 
Tony Regis 
Geza Kmetty 
Amir Motarnedi 
Chris Perry 
Joe Tram 
Bob Stevens 

EEC 602-248-7702 
EEC 602-248-7702 
Premier 480-829-6000 
FCD 602-506-1501 
FCD 602-506-4871 
FCD 602-506-4001 
FCD 602-506-4607 
FCD 

Geza opened the meeting with a introduction and schedule for the meeting: 
Discuss review comments of Data Collection Report 
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. 

1. 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 1-8 floodplain west of the TI 
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. 



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 followed 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 u/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: 
Generating field notes to include in the TDN 
Should we carry the Planning Area flows through Scott Avenue Wash 
Can we put together a Tech Memol Interim Report for the Core Arsa 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. 



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

Public Meeting 

Gila Bend City Hall 
October 19, 1999 

Meeting Minutes 
by Lloyd Vick 

Attendees Mark Gavan EEC (602) 248-7702 
Lloyd Vick EEC 

'6 

Geza Krnetty 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: 

p u w s e  of the project . - 

schedule for the project 
1. Develop Conceptual Alternatives 
2. Level 1, 2 and 3 Studies 
3. Additional Public Meetings 
4. Deliverables 

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 

Descrivtion o f  the overall area 

@ 
Description of the Planning Area 



Detention-Diversion 
Up-size culverts to increase capaciry 
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 Turner - Is it possible to reduce the 100-year floodplain boundaries? 

R1. 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 
FCDMCNo 
EEC No. 99541 
ProgressIReview Meeting 
FCDMC- Annex 
October 13, 1999 
10:00 a.m. to 2:30 p.m. 

Meeting Minutes 
By Lloyd Vick 

Attendees Mark Gavan 
Lloyd Vick 
Jeff Holtzmeister 
Tony Regis 
Geza Krnetty 
Imir Motamedi 
Chris Perry 
Joe Tram 
Kathryn Gross 
Carl Stephani 

EEC 
EEC 
Premier 
Premier 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
Gila Bend 

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

Mark delivered a project status update including: 
the ground control is completed 
the 2' mapping is expected to be completed on Nov. loth 
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. 
the preliminary alternatives report is due in mid December 

Carl 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 comer of Citrus Valley Rd. and 
Watermelon Rd. (750 MWatts) 

2. the second site may be the northeast comer of Stout Road (299th Ave.) and 
Watermelon Rd. (2000 MWatts) 

Mark then reviewed the existing conditions mnoff 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 askng Tony to contact ADOT and find out if they have a documented history 
of flooding problems along 1-8. 

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 1-8 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 town) 
1. reduce flows through Bender & Sand Tank Washes to amounts which existing 

structures can contain. 
2. eliminate flow reaching Scott Ave. Wash 
3. Contain divert flow using detention basins 
4. Store flow using a dam upstream 
5. Large diversion channel 

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 said 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 1 9 ~  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. Flow 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 

detentiodretention basin. 
3. Build a larger basin at the northeast comer of sub-basin 4 and lower the relief pipe 

through the dikellevee to accommodate a larger storage basin. 
4. Collect sub-basins 1&2 at Main Street and divert with channel oi s:xm 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. Detentiodretention 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 V i s imck  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 
Carl Stefani Gila Bend (Town Manager) (520) 683-2255 
Gene Menitt Gila Bend (Streets) (520) 683-2255 
Woody Scoutin G.B. City Engineer (602) 993-5686 

The meeting started with Mr. Stefani and Mr. Memitt 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 S. Scott Avenue, on the comer 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 Hanington 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 1-8 adjacent to Martin Ave. ponds water. 

The wastewater treatment plant sits in the Gila River floodplain and flooded in 1993. 
It was rebuilt an additionai5 ft. higher. 



a 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 local Indian community (520) 683-6315 

Proposed Development 

MCDOT is planning road improvements to Main Street from Barnes Street to 
Business Route 1-8. 
Paloma Ranch is considering a RV Park in Section 35 
Palo Verde Heights Subdivision by Steve Bernard 
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. 





a ARIZOIA S T A T 1  B O A R D  Ol C 1 O C R A P H I C  AID H I S T O E I C  IANES 

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

December 26,2001 

Engineering and Environmental Consultants (EEC) 
Maricopa County Flood Control District 
3003 N. Central 
Phoenix, Arizona 8501 2 

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: . 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: 
Accepted the name West Quilotosa Wash. The name is official for use in all state documents 
and maps. 

The proposals for Citrus 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 will 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. If you have any questions, 
please call. 

Sincerely, 

C: Lloyd A. Vick, E.I.T. 



RECEIVED JUL 1 9 2001 

ARIZONA STATE BOARD ON GEOGRAPHIC AND HISTORIC NAMES 

State Capitol Chair: Tim J. 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 (5) names for washes 
in the Gila River watershed area. 

- Cemetery Wash - Reiected. 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 rescuelsafety 
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 - Reiected. 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. 

I 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, I have 
included copies of the pertinent sections of the PPP's. 

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

Tim r ~ o r t o n  
Chairman 



PRINCIPLES, 
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DOMESTIC GEOGRAPIIIC NAMES POLICIES 

'lllc U.S. illlard on Gcographic Namcs has formulated policies and 
prwdurcs thal deal wilh particular naming problcmr or issues. 
Tl~csc policies have hccn dcvclopcd ever ihc past i(K, years to 
ctla>uragc and permit unifi,r~nily and r~hjcclivily is 111e dccision- 

making prircm and lo assist in national standardi~aliol,. Whilc 
most proposed geographic namc situations and condilions will bc 
addrcsscd by lhcsc pnlicicr. them. may k certain inrtmccs in which 
olhcr faclt~rs mun he conridcrctl lo arrive at a suiiahic dccirion. 

I 
!T'O!.!<.'y 1: Geographic names and their applicalions spccilicaliy cr~ahlished hy 

an act o l  Congress arc olficial by law. and thcrcforc. lake 
' NAMbS I I l i lN~:  pmcdcncc over dccisianr o l  the Board. Occuianally, s name or 

CONSIDEREI) BY namc-change proposal submitted to lhc Board becomes at the same 
CONCRFSS lime a matter of proposed legislation belorc Cangrcrs. To prevent 

poss~blc conflicling action by the bodies, thc Board Z%":o$c rol,owing policy: 

Policy The U.S. Board on Gmgrephic Names wil l  not rcnder a deeisian 
on a namc or ik application il the mallcr is alio helng 
mnsidercd hy lhc Congress or thc Unltcd Staler. I f  Congrers 
dab  not act on thc pmposcd lcglslallon by the c ~ ~ d  or 11s scco~sd 
suslon. the 1)ourd w i l l  not s r l  sn lhc case lo r  %I days iufler 11le 
bcginnillg ol'lllc ncxl spsiun or Cangrers. Il Cosgrcss lonnnlly 
dcclina l o  act at1 pmposed naming Icgidallon, thc Rowd will 
wail 90 days i~elorc drrldlng on the case, unlms ncw lcgirlatios is 
inlroduccd during thal period. 

Approved by: Approved by: 
Board on Gcogmphic Namcr Sccrctary ol l l lu lnicrior 
March 12. 1981 April 20. 1981 

!y!KI!l; Geographic names, as do othcr categories of proper inamcr, perform 
an imponall rclcrcnee or labcl function in language, Each nanlc 

NAMI I  CllANCES idcnlifics a pariicular geographic lcaturc. place. or rrer. 'I.hir 
lunction rcquircs a high dcgrce oldability in  thc spokcn and wii~tcn 
lormr o l  namcs and their applicalions. Conscqucntly, changcr in 
cxisting namcr should not he madc wilhoul good reason. Tlte U.S. 
Board on Gcographic Namcs willconsider every proposal involving 
a namc changc on an individual hair, and lhc merils ofcach cart 
will bc camfully cvaiuatcd. 

'Nunc changc' m m s  formally changing thc propcr minc of a 
place, fcalurc, or arca in thc United Slates or ils lcrrilorier and 

& see. I 

see. 2 

outlying mu presently rccogniled by lhc U.S. Board on 
Geographic Nmna u oflicial for use on Fed& maps and in othcl 
Fcdcral publicalions. Thc Road rccngni7.c~ thrcc clarscs 01 name 
changes: 

a. Tho% madc lo bring I:cdnal official usage into agrccmcnt 
w11h wdlsslablishcd lccal usage. 

b. 'Ihosc madc lo dinlinalc particular name prnblmnr as in 
casu involvingdmgalory namcs, name duplication. and 
namu originally anthorixd on 111c basis o l  incnrrccl 
inlormalion. 

c. Thore made at the request of persons or organialions. 
public or privne, lor cnmmcmorativc or other rcaxrns 
important lo the pnrpnser. 

Cenersl: The U.S. Board on Geographic Name doer no1 
cnmuragc changa i n  oMclal gmgrnphlc n a m a  I t  rill sol  
lnilialc chnnga In domrrlic g q r s p h l c  nama cxccpt in rnrc 
case such u those lnvolvlngnrlaln dcrcngnloq nsma  and nannc 
dupllcalions. A l l  nnmc changc pmplrPIs are evaluated in 
caopralion wlth S1.w gmgraphic mmcs authorilia. Fcdcrsl, 
State, and lr ibal agencies, local govcrnmcnls, other aulhorltalivc 
bodles, and the public. 

~ o n f o r n t i " ' ~  l o  I m a l  Usagsi I t  b lltc p~ l i cy  or 1l1c llnard lo 
fol lowpmcnlday lml u s n ~ e w l ~ c n c v c r p i b l r .  II~~wcvcr,t l lr 
Uoard wil l  mnsidcr pmplsals 10 chnngc uf l idsl  nunles t l lal do 
not agree wlth wcll-ertablishcd local wagc or its oppiicnliors. 
Considcrullons othcr than Inn1 urogc nsty hc nrcrridisg i n  
eertsin individunl eua. helm such a* Uoard plicies. 
documcnl wage, population dnslly. and Slalc, tribal and locsl 
govcrnmfnlal nmds are olvayr considered in  iienrd dccislonr. 

D c r t p ! _ o m :  Thc lloard hvs u l i n u  ptlicy pml~ibi l ing tllc - 
Inellaion of a word I n  an nll ldal g~g raph i c  nantc mnsidcrcd 1,y 
the Board l o  he dcmgslorj lo any r rchl ,  dhnic. pcmdcr, nr 
rdlglous group (see Policy V: 1)crngatnry Namer). 

U u d l e a l ~  Nsma: Conm~ou nsmer are oltcn npplicd over and 
over sgnln In the naming pmca.. Where duplirslian leads l o  
conlusion. the Board cnmurago rcquals to change nzma in  
order l a  ~ l l m l n s l ~  dupticali~ws (see Policy VII: Nnme 
1)uplirntion). 

Approvcd by: Approved by: 
Board on Gcographic Naacs Sccrclary of tllc lnlcrior 
March 12.1981 April 20. 1981 

.IS. 



polto ss. i 

6's. 2 

SEC. 3 

Wllhin wildemeu anas, lhc U.S. Board on Cmgraphle Nama 
will not approve proposed nama for unnamed fentura, nama In 
local use bul  no1 published on a barn seda mnp, or unpublished 
ndrninhlnillve numn ised hy ~tdntlnlslcrln~ u~e~,ela, unlerx an 
omriding necd exlsls, such as for purposa olsalely, educallon, 
or a r e  admlnlslrallon. 

I Namc pmpsalr commemorating persoru are discouraged and 
will not be eonsidered unleu the er l ta is In S a l o n  1 and the 
CommcmoratlveNama Policy are m d  (see Policy 111). 

All new nnrnc prnposals involving wildemas sreas musl meel the 
same basic criteria rqu i red of any other namc proposal. These 
criteria also apply to namu i n  arms being eonsldered fur 
p ~ s i b l e  drsignatlon by Congrcy as w l l d m e u  areas. 

The administering Federal agcncy will review new name proposals 
and advise the U.S. Board on Geographic Names of its lindings 
rclativc to overriding necd. Final approval or disapproval will bc 
made by lhc Board. 

! 
Persons wishing10 name an unnamed .fcalure in a wiidcrnus arca 
should Mordinmc thcir proposal with lhc Federal agency raponsiblc 
for the administration olthc arca. 

Approvcd by: Approvcd by: 
Board on Geographic Narncs SCCrclary of lhe lnicrior 
April 16. 1985 June 21, 1985 

POLICY V: Tho guiding principle of lhc U.S. Board on Geographic Namcr lor 
Ihe namu ofplaccs. fcalures, and m u  in ihe Unilcd States and in 

DEROGATORY NAMES leniloria is lo adopl lor omcial Fcdcral. ure l l ~ e  names found in 
present-day local usagc. An cxccption l o  this principle accun when 
a namc is shown lo be highly offenrive or dcrogata~ to a pafiicular 
racial or ethnic group, gcndcr, or religious group. in such instances, 
the Baud doer not approve urc of the names for 1;cdeial maps, 
chaos, an11 othcr publications. 

'Chc Board. Iiowcvcr, is conscrvalive in  this matter and prclctr io 
inlcrfcrc as lialc ar possible within the use of namer in  everydav . . 
language bccaux attitudes and pcrcmtionr o l  words considered in 
be prjorauve v u y  bctwccn indhvtdualr and can changc connotallon 
lrom one gcnrratian lo anolt~er Ceograph~c names arc pan o l  (he 
hlslor~cal r m r d  o l  lne Unllhl Slates, and lhal m o i J  may bc e.lher 
distorted or disrupted by the ciiminalion of n m s  srrociucd with 
paniculu groups of Amcriculs. Such unwarranted aclion by the 
Boud wuld, in lime, be a dissewice lo lhc pmple the process is 
mcanl to prolecl. 

I n  the cm oldomatlc gmgnphlc nama. the U.S. l loard on 
Ccogrsphk Nsma wlll nc4 adapt a name Iar Fcd'~dm1 msgc 1l1;1l 
Is d a m n i d  bylhe Lloard to be dnopnlory In n pnlcadar ntr1;ol 
or ct011ie pnmp, gmdcr. or r e l l p l ~ ~ m  gnsa11. 

Any individual or agcncy may r c q w  the b a r d  to chmgc 1 

w m l l y  used nlme on gmunds the n a m  Is derogalory or p;ntvllliy 
oflensive. 

Requests for name changer should be in the form o l  .m applicalion 
lo the Born) including reasons why lhe prcwnl namc should nnt k 
used. Thc rcquatn must offn an dlcmuivc namc pan ~ ~ l ' l l t c  
application following Board guidclina for subrniltal of nanc 
proposals. 

Upon rcccipl of a rcqucrt to change a dcmgatury nntne. ~ h c  Ilc,;!rd 
will invaigale LC background for lhc cunent name and will odicit 
from the appmpriate State e m u  authority lhal orgasiration'.; views 
on the propused changc, Including any allcrnalivcs. 

In considering a change proposal, ihc Board wil l  givc careful 
wnsideralion to all rclcvant fauon, including the crlenl and 
dirtribulion of usage, his lor id contexl, user perc~.plic>la tnrl itllclll. 
and lcxical manings. 

The Board wil l  nor adopt a namc pmpnsal that includcs the wurd 
'lap'or lhc word 'Nigger' whclhcr or not it is in curccnt Itxz~l . 
usage and regardless of by whom pmpuxd. 

In lhc event of a n a m  changc. thc prior lorm will api,car in lllc 
permanen1 m r d  as a variant. 

Approved by: ~pproved hy: 
Board on Geographic Names Sfcrclary o l  the lnlcrior 

iunc 23. 1983 July 2R. 19x3 

m,w!: 'Ihe U.S. Doard on Gmgraphic Names has no1 curton~arily 
rccogniad Men1 or other diacritical nlarkr as pan v l lhc  r(r.ililli: 

USE OF I)IACRI'FICAI, of geographic n m  in the Onilcd Statu (see Prinei1,lc I). Sllcll 

MARKS marks PC d m 1  nwcr U S C ~  in  English, bul they constitute p:wl 1 4  

Ihc spelling In many other languagcr, including Spanish and I'n.8ch 
lmm which nummus placcnamq in the Uniled Staes arc drrircd. 
Mort grographi namcs adopled from "on-English ianguagcr l~.~vc 



wnvcy special information such u pronunciation, namc origin, or word 
listing of such vpriant namcs in a tabular or diclionary format in order to 

meaning. A slamment explaining lhe purpose of the tablc or dictionary and 
why the names listed vary from ollicial namcs should be included. 

An example o l  thc use o l  varianl names in lhis manner dcvciopcd aitcr a 
national aystem of scenic, hislotic. Md m a t i o n  trails wac authorized by 
Public Law 90-543on October 2. 1968(amendcd November 10. 1978). There 
nalional trails may coincidc in pan wilh trails having wcllsstablished namer 
that diffci from lhc omcial namcs lixed by lcgisiation. When lhis occun, and 
thnc is a nccd to main the oidcr ulabiishcd namc lor rcfercnec or 
idmtification, i t  is rmmmmdcd that the oldcr name bc shown in 
parcnthacs a f ln  the official namc. Example: 'PacificCrest National Scenic 
Trail (John Muir Trail).' 

Possible reasons for use of varianl names include: 

a. To $haw an allernalive namc in currcnl or rcccnt local use 

b. To show a former name that has been changcd. 

c. To rho* a foreign name for a leaurre crossing an international 
baundw. 

d. To show a I d  namc that applies only to pan of a feature, 

Approved by: Approved by: 
Board on Gcagraphic Namcs Sccmary o f  the Interior 
Fcbmary 9. 1984 March 23. 1984 

y l . lCm:  Almost sincc its inception. the U.S. Board on Geographic Names has 
cxprcsscd a prcfcrcncc against long and clumsily eonslruclcd domestic 

I.ONf; NAMES geographic names. Although the Board d m  not spccilically dcfine what 
1 constilutcs an unacccp~ably long name, i f  the length of a namc is such that i t  
! is difficult or ~mbsraomc lo use in written or spoken lorn, thcn such a 
! name generally wilinol be approved by the Board. 

I 'Ibis statcmcnl dcals will1 thrcc spccilic categories n l  Ihng namcs, as loiiows: 

a. Legislated namcs lor mrcwoirs, dams, and othcr fcalurcr, assigned to 
commemratc some individual and typicallyusing hisher lull namc. 
mCsc ate tcrmed 'legislated lcaturc names." Example3 includc 
Richard 0. Russell Dam and Lake (Gmrgia) and Bob Marshall 
Wilderness Arca (Montana). I f  such n m s  arc arriencd bv an act a l  - ,  ~ ~ 

Congress, lhcy arc not subjcct to modincalion by lhe Board on 
Gcograpltic Namn. 

b. Namcs adoplcd to eommcmoras an individual, using more than the 
surname so ss 10 make the refercnt p n o n  unmistdable. These namcs 
are dislinguishable from category 'a'bccausc their motive is to avoid 

see. 3 

am.. Ex,,. ambiguity. Ihy are termed 'fullwmmnrorati 
includc W d t a  E. &ma LaLc (Tcxu). Claude Birdscyc Poinl (Arizona). 
and George R. ~tcwan-~cak (California). 

c. Names of s t r m  forks or branches lhal mighl be rcgardcd as 
incomplete without Including thc namu of thcir main nnnns. Thelc 
arc l c d  ' logstrum nam: Examplu includc East Fork Nonh 
Fork N m h  Fork American Rivcr and North I:<,rk of Middle I'ork 
American Rivcr. 

W r  names oldomestlc gmgmphlc imtures alnhllshcd lry s 
Ig ts ln i rc  body olhcr than Crmgrm. the Itward IIII G q m p h i c  
Names wilt tollow ilr p m m l  poilcy rclativc l o  lhc MC o l  pmenal 
nama. Under that policy,tht lu l l  name o l  a prrlln 8s lhc 
sprriflc part of a gmgraphlc namc normally is net approved. 

'I.hls.pollcy also applin to pn,poruls to use en i#n~livldu;d'r 1t~11 
nntne to crnphs ia  the m~mcrnorat i rc inlrnl ef llbe nnne. 
Execptiom sre -ionally made by the h a r d  when s pcnun's 
fu l l  mme, o r  pa* o f8  l u l l  mmc, are short and ntphonleur or 
whcrcthc surname used alone would be an~t?lguuus. 

Nnmrr o l l r ibu~mr la  vill be spprovcd by the Board pr ollicial 
nma r i ( h o u t d m  t o  lhdr prm( r l m m ,  pm*tded they arc 
unambiguomnnd me* the Board's other guldclines lo r  
a p p y l n g a  nsmc. I l a  t r ibutaq namc is dccmcd l o  he 
antbiguaur without thc mmc  ol its parent stream, thc !%l~~n! will 
consider (I) encndinfl the name or the plrcnt strcum lo tllc 
t r ihu lnq or (2) rcqrating an altcrnatlvc prnpoa~l. I l nu i l l ~c r  of 
lhdc ~I tcnut ives  h paslblc, the Basrd will mnsidcr including 
the nvmc o l  the p r m t  strmm in ll lc appnlvcd nnme u l  lllc 
trll~ulary. - 

In reviewing kgislatcd geographic f a u r c  namcr, llte lloard vill utnridcr 
adopting the full lcglslatcd namc with sclativc undcrscorillg 1u s~~cci ly the 
rt$rnrmc portion (lor cxamplc. J01111 11. McClir!li~k Ilatn) 

I'roposals lnr adoption of lull eontttaemrativc nnn~.s arc conridercd 
individually ss pan of lhc ovcrall rcv lw o l  thc appropriateness ol the namcs 
If the full namc is approved to avoid ambiguity, sclcctivc undcscoring will 
no1 bc adopted to permit usc o l l l ~ c  surnamc purlictn ill tltc nailre :~lo!lc. 

Il a rlrcam namc is approval that includcs the nanlc o l  the pan'ta strcam. 
only ihc lul l  approved name ulay hc uscd. not a shartcncd loon 111.81 omits 
l i ~ c  prrcnt strcam namc. 

Approvcd by: Approved by: 
uoard on Geographic Names kdury of the Intcrinr 

April 22. 1986 May 27. 1986 



All-& names arc to be submitted to thc B( 

PROCEDURES AND GUIDELINES 

SIJIIMI'I'I'IN(; NAMX 'i'ijc Naiivi~iti (icographic Nilmcs Dillabasc witl!iu llic ticogrilpi~ic 
CORRECrlONS AND Namcs lnformation System (GNIS) contains the geographic names 
CHANGES approvcd for use on Federal maps and chans and other 

publicalians. A corrccrion or change lo an oficial gcogrilphic-name 
rccord in thc dalabasc can be initiated by submitting ihc 
approprialc information to the Executive Sarclary for Domcslic 
Geographic Namcs. U.S. Board on Gcographic Namcs. Such 
carrcctions ar changes are generally based on discavcred 
typographical errors or evidence that local or predominant 
publishedllcgal usage is in conflict with the official record. 
Proposed changes must bc submitted lo the Board for rcvicw and 
approval before they can be used in Fcderal publications (see page 
5 ) .  

The Board's procedure far reviewing namc conflicts inciudes 
submitting the cases lo local, Federal, and Statc agencies, and 
where the conflict relates to a major geographic feature, i t  also 
includcs pqbiicidng it in the ncws media. This pioccdurc d e n s  1he 
agencies aqd the general public to the problem and solicits their 
commenu and recommendations. Where a name eonflicl is 
associated wilh a feature on an international boundary wilh Canada 
or Mexico, lhc r e R w  proccdurc includes contact with appropriatt 
Canadian or Mexican namcs authorities for their comrncnlr. 

In approving namer for publication or official recognition. the key 
factor is lo submit the requested camclion or change lo lhc Uoard 
well in advance of the publication d a a  in order to allow adequate 
time for the corrcctian or approval pmess.  This leadtime can vary 
between I to 6 or more months depending on the natuic of the 
submitlal. Typographical corrections, for cramplc, can bc rnadc by 
thc Board's support staff in a few days while some con~rovcrsial 
changes may takc several months. 

Upon rcquest, in emergency casts. the Board and iu naff wiil 
allcmpt lo expcditc the review and approval process. If, howcvcr. 
approval is no1 received before a publication dcadiinc, the namc or 
namcs involvedshould bc used as indicated in the database or lcft 
off msirs and chans. 

SUBMPrI'ING A nonrccordcd name is one lhat is not currently in lhc Geographic 
NONRECORDEU Names Information System (GNIS). It is a name rccently collccled 
NAMES and rcprescntcd as being in local usage or in cstabiished publicalion 

or lcgal usc. 

be pmepwd, approved, or rejmed, in less than 30 calendar days., 
Thc penon o r  agency submitting the names will be notified 
itnn~cdiaicly ul'thc scliuns lakcn. 

PROCEDURE FOR Proposals lo change an official name, is spelling, or application can 
SUBMITTING be made by submilling appropriate information lo the Exautive 
CORRECTIONS, Secretary for Domestic Geographic Namcs. U.S. Board on 
CHANCES. AND NON- Geographic Names. This caz be done by lelter, by using the 
RECORDED NAMES standard Domestic Geographic N ~ n e  Report (see Appndix C), or 

by established telecommunication or other procedures. ~ l l  
proposals should dcariy identify the fea tn~e~  and include rcquircd 
evidence supporting the proposal. If the communication is by lcttcr 
or n p o n  form. feature identifiation can be done by map 
annotation. Other prosrduru q u i r e  idcntif~calian by means of 
accurate geographical soordinatsr. The Board's dccision m y  drffcr 
in name, choice, form, spelling, or application from that 
r c c o d e d  by IIU proposing agency or individual. However, all 
Federal agencies are required to nssspt the Board's decision and to 
c o r n  their maps and npoN ncsordingly before publicadon, or, if 
already published, at the limc the map or maps are next printed. 

Nonrecorded names and obvious typographical errors may be 
submirtcd by telaommunicaticm mnhods or by mola ted  map or 
maps. Here again. clcar idatification of the fcamre is imponant. 
The information submitled or annotated on a map should indicate 
the source of the name (c.g. 'local uuge-8 people'; 'county 
highway map. 1994")or the nature of the typographical error. (Scc 
also page 6). 

PROPOSING NAMES Although the principal guide for dctmnining domestic standard 
FOR UNNAMED names is present-day spoken and written local usage. B e  Board 
DOMESTIC FEATURES realizes that there arc occasional n a d s  for reference or 

wmmemonlivc p u m ~  to namc featurn that are ~rr tcnt lv 
unnamed. The U.S: Board on Omgraphic Namu d k s  nolinitia~c 
naming of unnamed domestic featuru, but is authorized to consider 
proposals for new names for use with Fcdcral maps and 
publicalions. and for other UM. Any person or organization, public 
or private, may submit a namc proposal to thc Board for 
conridcration. 

A new name willaffwt many people for a long limc; thus i t  must 
be acceptable to local eitizznr. involved local. State, and Federal 
agenciu, and other users. The. Board's wpontibilily is lo evaluale 
each name proposal as to appmpriaieness, acceplability, and need 
(relalive to the fcature, its laation, and thc user community) before 
it is adopld. This is done In E w p n t i m  with Stale geographic 
names authoritiu, Federal. State, and tribal agencies, l o u l  



to namcr conridercd ohscenc or hlasphcmoos in a prcscnt-day 
~ l l ~ r a l  context. 

Procedures for A proposed name for an unnamcd fcaturc must be approved by the 
Ropmlng n Name U.S. Board on Geographic Names before it can he used on Federal 
for  oran Unnamed maps or in other Federal publications. In each case a proposal 

P* (see Appcndix C) must be submitted to the Board in writing along 
with the following information: 

a.  Full farm ofthc gcagraphic namc bcing proposcd 

b. lacation and clear identification of the feature to be named. 

c, Reason for naming the lealurc. 

d. Origin or meaning of the proposed name. 

e. Basis of knowledge that the feature is unnamed. 

If !he proposed name commemorates a person (persons), addilional 
information is needed: 

a.  Full name of each person 

b. Binh and death dater a i  cach pcrson if known 

c. A rhon biography of thc pcrson to be honored indicating his or 
her association with the feature or area. 

A map markcd to show thc csact dclincation o l  the fcatuie lo be 
named is helpful. Preferahiy this should be a Fcdcral, State, or 
county topographic map with appropriate grids and scales for 
measuring distances and dctcirnining precise locations. 

Board review o i  a proposal wiil hc crpedited i f the proposer 
furnishes some evidence of local suppon for a proposed namc. 
Such cvidence may he in the form of: 

a. Leuerr from appropriate Federal. State, tribal, or local 
administrative authorities and State or tribal geographic namcs 
authorities. 

b. Petitions for the namc signed by local residents. 

c. Newspaper clippings of articles and laters to the editor 
showing public awareness and endoncmcnt of the proposed 
name. 

Without such cvidcnce of suppon. final action on a proposal may 
take 3 io 6 (or more) months because the Board works closely with 
State geographic names authorities or committws and with 

interested Federal and State agcnciu and local citizens bcforc 
deciding on r name. A name proposal for a feature on an 
international boundary may require additional time for pmcrsing 
baause the Board will fowrrd the proposal to the appropriate 
foreign name authority for its endonemcnl bcforc taking any 
action. 

Proposals or inquiries may be dirccted to: 

Exrmtivc Secrelaly 
D o m t i c  Omgraphic Namcs Conlmilln 
U.S. Board on Gmgraphic Names 
c/o U.S. Geological Survey 
523 National Ccnlcr 
Reston, VA 20192-0523 
Tel: (703) 6484544 
Far: (703) 648-4165 

Approved by: Approvcd by: 
Board on Geographic Nama Secretary of the Interior 
September 8,1977 January 21, 1980 

Proposals to make a name official far all Arizona s h k  maps, 

records, docurnmts and other publicrtionr, or inquiries, may be  

directed to: 

Tim Norton. Chair 

Arizona State Board on Geographic and Historic Name, 

1700 W. Washington, Sullc 200 

Phoenix, Arizona 85007 

Tel: 1602) 542.4035 

Fax: (602) 5424972 

Email: amame~@dlrpr.llb.~r.ur 

Once a name is official in Arizona. the pmporai will be f o ~ a r d ~ d  

to the Domestic Geographic Name, Committee, U.S. Board on 

Geographic Names, for ltr conriderrtion to make the name official 

for all federPl maps, records, docummt., m d  other publirrtionr. 

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

name has been considered by the Arizona Board for Hale use. 



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. 

a Sincerely, 

Lloyd Vick, E.I.T. 
Engineering and Environmental Consultants, Inc 



. ,. 

Domestic Geographic 
Name Report 

Use VIIS t o m  to recommend a leaure 3. On cho reveno ude 01 Ihll form glve 5. Return mls lorm to: 
m or to suggen a name mange. inlormanon on me local usage MO autnamy Arizona Stale Board on Geographic 

for remmmemed name. and Historic Nam- 
For leaurea on Federar lands. mormnate 

4. For m r e  n t o r m  abour the Geaqrapolc do Department of Library, Archives uests wltn me agency 1U.S. Forest 
Names Inlormanon System or me Nat-a and Public Records mce. Natlonal Park Semce. aureau of 

M Management etcl tor the admlnis- Ga~eaeerwoglam. mmaame U.S. Boar0 on West Washingtone 
we  area tn wnich me teamre 1s located. Gecqrapntc Names at 703-648-4544. Phoenix. Arizona 85007 

.tion requoatod: Recommended name 

Proposed new name 1-8 Wash West 

Application change Istat' A r i z o n a  

Other I Admintstratwe area - 
flc area coverad: 

Name cnange 

a 47 'BE Mouth End Center a t i t a x  _16' 2 @S Longitude: 4 5  

atitude: 32 ' 56 ' 06 '@s Longitude: 112 46 22 BE Heading End 

County or equivalent 
M a r i c o p a  

ection(s) Townsh~p(s) Range@) Meridian Elevation film. 

ype 01 leature (stream. mountain. populated place, etc.): D r v  Wash 

; the feature identified (induding other names), in the Geographic Names Infor~3!irin.Systern (GNIS)? 
! yes no unknown Ii yes, please indicate how n is listed: 

)oscrlptlon ot leaturn (physical sha~e. length, width. direction of flow, etc.): 

L e n g t h  i s  a p p r o x i m a t e l y  0.7 m i l e s .  F l o w  i s  f r o m  wes t  t o  e a s t .  D i v e r t e d  f l o w  from 

Sauceda Wash t o  West Q u i l o t o s a  Wash a l o n g  1-8. 

~ 

I I 
niormaton such as origin. meaning of the recommended name. historical signilicance. Diographical data (if commemorative). 

nature ot usage or application, or any other ceninent inlormaturn: 

rlapa and o lha .ourcos using m e ~ k  
nama (Includa salm and &la) I Map. and otha aourcea ualng oUla nama 

O l h n  nama (varlsnta) or appllutlon (Induda K.(. and date) 

I 
I I 
I I 



Domestic Geograpi-lic 
Name Report 

-- - 

. Use mls t o m  to reaomrnend a feaure 3. On chs reverse ude of this form glve 5. R e ~ m  mls form to: 
amo or to suggest a name mange. informanon on me local usage ana 8uvKInty 

lor rsODmmenaea name. Arizona State Board on Geographic 
and Historic N a k  . For feaarres on Federa lands. momnate 

squests wlln me agency 1U.S. Forest 4. F a  more nformam abour me Geoqrapcuc do Department of Library. Archives 

;erwce. Nauonal Park Semce. Bureau of Names Intormaurn System or me Nationa! and Public Records 

.ma Management etcl for me adminis- Gazeaeer orcgram mrnacttne U.S. Boara on 1m Washin~ton. 

.awe area in wnich me leatura is locared. Geograpnlc Names at 703-6484544. Phoenix. Arizona 85007 

4dlon requestad: 

3i Proposed new name 

3 Applicarion change 

(Recommended name 

1 Citrus Valley Wash 

State Arizona 

3 Name cnange 

I: Other 

County or equivalent Marico a 

Adminisrrmwe area 

? -ciflc area Covered: 

5 9 '  1 3 . @  Longttude: 112' 4 7 '  25  * @ E  ,?f@€nd~enter 

Longitude: I f 2 *  4 5  ' 38 .BE @ =€nd 

Section(s) Township(s) Range@) Meridian Elevation film. 

Type of feature (stream. mountain, populated place, elc.): Dry Wash 

Is the feature identilied (induding other names), in the Geographic Names Information System (GNIS)? 
yes a no 3 unknown M yes, please indicate how if is list&! 

Dorcrlption of  featura cphyslcal shaoe. length, width. d~reciion of flow. etc.): 

Tributary to the Gila River. Flows from south to north. Length is approximately 

I 1  miles long. 

Mapa and othor sou- udng ra~am I I M a p  and other aourcaa ualng olha name 
nsmm (Includa sala and &la) O l h n  name (variants) or mppltutlon (Indude u d a  and datm) 

I I 

~nlormalmn sum as origin, meaning of the recammended name. historical significance. oiographical data (it commemorative). 
01 usage or applicaun, or any other peninenl infonatnn: 



Domestic Geographic 
Name Report 

Use mls form to reaommend a feature 3. On 010 reveno ude of thls form qlve 5. Return m ~ s  form to: 
me or to suggest a name mange. informaaon on ihe leu( Usago Ma Wmnl Arizona State Board on Geographic 

tor mmmelxrea name. and Historic Nnmn 
For features on Federal lands. cooranate 

4. For m r e  l n f o r m  a m  the Geoqrapruc do Department of L ib ra~ ,  Archives 
wests wltn me agency 1U.S. Forest 

N-s Intormanon System or the Natlona and Public Records 
m e .  Natlonal Park Semce. aureau of 
m Management etcl for me adnunls- 1700 West Washington, Room 200 Gazeaeerwogram. mmaclme U.S. Boar0 on 

85007 m e  area in wnldr the feature 1s lamed. Geoqrapn~c Names at 703-&18-4544. 

d o n  requeatnd: ( Recummended name 

Propasad new name I West Q u i l o t o s a  Wash 

Application change 

*u. 5 6 '  3 2  - 0 s  Congdude:]12' 4 5  ' 29 ' @ E  & w ~ n d  Center 

42  ' 09 ' @ E  @-~nd atkude: 32 ' 48 ' 00  . @S L o n g r t u d e : u  

State Arizona  

, Name cnange 

1 Other 

'ype of feature (stream. mountain, populated place, etc.): Dry Wash 

Counry or equwaient a 

Adm~n~stralve area 

s the feature identilied (induding other names), in the Geographic Names Infor.nat!on System (GNIS)? 
2 yes 8! no 3 unknown It yes, please indicate how n is  listed: 

l f l c  area coverod: 

loscrlptlon of featuro lphyslcal shaoe, length, width. direction of fbw. etc.): 

Flows s o u t h  t o  n o r t h ,  l o c a t e d  p a r a l l e l  and between Sauceda Wash on t h e  w e s t  s i d e  and 

Q u i l o t o s a  Wash on t h e  e a s t  s i d e .  R e j o i n s  Q u i l o t o s a  Wash j u s t  n o r t h  of 1-8 highway. 

Approx imate ly  10.5 m i l e s  l o n g  

Umpm and otha wurcsr udng w.!alk I Map. mnd otha mourms using OIhW name 
name (Include male mnd d.1.) OUln name (vmrianlm) or apptlutlon (Indude scda .nd data) 

I I 

i I 

niormarlon such as origin, meaning of the recommended name. historical significance. oiographical data (il commemorative). 
nature of usage or applicatian, or any other peninent information: 



Domestic Geographic 
Name Report 

- - -- - -- - - 

Use vlls form to recommend a IeaIuro 
ns or to suagen a name cnange. 

For feawres on Federa lands, momnate 
uests wltn me warn 1U.S. Forest 

wr Mancement etcl for me aamlnls- 
we area in wnlm me loature IS locateo. 

3. On cho revsne ude of this form qlve 
inlormanon on me (ocal usage ma auvromy 
lor recOrnmenaad name. 

4. For m r e  n f w m  abcut the Geyrawc  
Names Informanon System w me Natlona 
Gaznnear wogram, mntacz me U.S. Boaro m 
Geograpn~c Names at 703-648-4544. 

5. R e m  mls form to: 
Arizona Slate Board on Geographic 

and Historic Namn 
do Department of Library. Archives 

and Public Records 
1700 West Washington. Room Zoo 
Phoenix. Arizona 89007 

*on requestad: (Recommended name 

Proposed new name 

Application change 

Cemetery Wash 

'late Arizona 

Name cnange 

Other 

Caunty or equivalent Maricopa 

Administratwe area 

!Ic area covered: 

%!it* 32 55 5 3  0 s  Longiludo: 4 3  ' 38 - @ E  $ M u l h  Endcenter 

atitude: 32' 51 01 @S Longitude: 112" 4 1 ' 4 2  - @ E @ Heading End 

eaion(s) Townsh~p(s) Range(s) Meridian Elevation ftlm. 

ype of  feature (stream. rnounta~n. populated place. etc.): Dry Wash 

;the feature identilied (induding other names). in the Geographic Names lntorc i i~on System (GNIS)? 
yes no 3 unknown tl yes, please indicate how n is listed: 

)orcrlptlon of featurn [physical shaoe. length, width. direclion of fbw, etc.): 

Flows from south to north. Length is approximately 6 miles long. 

Uapa and 0th- wurcsr udng I Map. and otha aourwa ualng olha numa 
namm (Induda aala and 61.) 1 0Uln  nam. (variant.) or mppllutlon (Indudm scda and data) 

I I 

I I 
iormavrn such as ongin. meaning of the recommended name. historical significance. biographical data (il commemorative). 

nature ol  usage or aoplicmion, or any other oeninent informm~on: 



en1 of the lntem 

Domestic Geograpi-~ic 
Name Report 

Use mls form lo recommend s feature 3. On che revene ude of this form alve 5. Return rnls form to: 
ns or lo suggest a name mange. inlormauon on me loul usage m a  &mnty 

lor reoomrnemed name. Arizona State Board on Geographic 
and Historic Nama 

For features on Federa lards. monnnate 
uests w~tn me agency 1U.S. Forest 4. F u  m r e  nformawn a- me Geoqrwc  do Department of Libnry, Archives 

w e .  National Park S e ~ c e .  Bureau of Names Intormaom System or me Natmai and Public Records 

la Management, etcl for me admlnts- Gazeoeor wogram, ooma me U.S. Boara on lmO West Washingt0n. Room 

we area in wn~& the fealure Is locared. Geograpn~c Names at 703-648-4544. Phoenix. Arizona 85007 

A o n  requoatad: 

Propsed new name I Reoommenaed name 

Evans Wash 

56 ' 36 @S Longitude: 112' 44 ' 09 ' 6) E $i e n d  Center 

ztitude: 32 ' 49 02 .@s Longitude: 112 4 l  lo @E $?! B ~ n d  

Appl~catlon change 

Name cnange 

Other 

ection(s) Township(s) Range@) Meridian Elevation ftJm. 

State A r i z o n a  

County or equwalent 
M a r i c o p a  

Adm~n~stratwe area 

ype of feature (stream. mountatn. populated place. etc.): Dry  Wash 

flc area covered: 

;the feature Identified (induding other names), in the Geographic Names Intcmatinn System (GNIS)? 
1 yes no 3 unknown il yes, please indicate how f l  is listea: 

loscrlptlon o f  feature lphysical shaoe, length, width. direct~on of flow, etc.): 

L e n g t h  i s  a p p r o x i m a t e l y  9 m i l e s .  F lows  f r o m  s o u t h  t o  n o r t h .  

Alp8 and o tha a r u m  using wsmk I Map8 =nd o lha aourcaa ualng olha name 
namm (Include .ale and &I*) OLhn name (variants) or appllullon (Indud* ads and dare) 

I I 
rorminvrn such as orqln, rneanlng of the recummended name. h~noncal slgndicance. o~ographtcal data (It comrnemorattve). 

nature of usage or applIcatlOn, or any other oenlnent ~nformavrn: 



Domestic Geograpnic 
Name Report 

Use mls form to remmmend a feature 3. On mo revene ude of thls tarm alvo 5. R e m  m ~ s  form to: ~-~ 

ms w to suggest a name cnange. intormauon on me (oul usago m a  &mmy Arizona State Board on Geographic 
for rnwmmnoea name. and Historic Naha 

For feaures on Federal lands. momnate 
uests wttn me agency 1U.S. Forest 4. For m r e  nformamn abornthe G-rapnrc do Department of Library, Archives 

mca. National Park Semce. aweau of Names mnformauon System w me Nation= and Public Records 

m M a n ~ e m e n t  e t a  lor me admlnis- ~areaew wogram, m m a  me U.S. Boara m 1700 West Room 200 
w e  area in wnich me feature IS located. Geograpn~c Names at 703.648-4544. Phoenix. Arizona 85007 

f l c  area covered: 

rtlon requostad: 

Proposed new name 

Appllcatton change 

Name cnange 

Other 

longitude: 1 12 ' 4 5  ' 23 '@E X@EndCenter 

alitude: 32  a 53 ' 33 .@s Longitude:= 4 3  ' 44  -@€ a e d  

Recammended name 

Hacker Wash 

'late Arizona 

County or equwalent Marico a 

Admlnlstratwe area 

.eclion(s) Township(s) Range@) Meridian Elevation ft Jm 

-- 

'ypo o f  feature (stream. mountain. populated place, etc.): Dry Wash 

i the feature identilied (induding other names), in the Geographic Names Info.rnalion System (GNIS)? 
2 yes 81 no 3 unknown ii yes, please indicate how il is listed: 

)exr ipt ion of feature (physical shaoe. lengfh, wldth. direct~on of flow. etc.): 

Flows from s o u t h  t o  n o r t h ,  Length  i s  a p p r o x i m a t e l y  5 m i l e s  l o n g .  Wash p a s s e s  th rough  

a borrow p i t  j u s t  s o u t h  of  G i l a  Bend Canal where i t  j o i n s  w i t h  f low from Evans Wash. 

p~ ~ 

Uapa and otha  -run u4ng ms?zlt I I Map. and otha sources uaLng olha name 
name (Includa sola and &te) O l h n  name (variant*) or apptkalton (Indude s d e  .nd date) 

I I 
tonnatnn such as ongin. meaning of the reoommended name. hinorizal signilicance. oiographical data (it commemorative). 

nature of usage or application, or any other oeninent informallan: 



Domestic Geographic 
Name Report 

Use ln1s lonn to recommend a leaure 
me or lo suggest a n a m  cnange. 

For features on Federal lands. coormnae 
Nests wotn me agency 1cl.S. Forest 
mce. Nallonal Park Semce. Bureau 01 
M ManacemenL etcl tor me aomtnls. 
we  area in wnlm me feature 1s loaea. 

3. On (ha revens udo 01 tnts form qlve 
intomanon on me (oul usaqo MO aumnty 
lor recOmmenaed name. 

4. F a  more nformaoon awur me Geoqrapntc 
Names Intormanon System or me NatunaI 
Gazeaeer orogram c o m a  me U.S. Boaro on 
Gecqrapn~c Names at 703-648-4544. 

5. Relum mts form to: 
Arizona State Board on Geographic 

and Historic N a h n  
do Department of Library, Archives 

and Public Records 
1700 Wmt Washington. Room200 
Phoenix. Arizona 85007 

*Ion requoatad: Recommended name 

Proposed new name 1-8 Wash' East 

Application change 
(state Arizona 

Name cnange County or equivalent a 

1 Other I Adminiswatwe area 

lflc aroa coverod: 

ection(s) Townsh~p(s) Range@) Meridian Elevation tt Jm 

- -- - 

ype o f  feature (stream. mounta~n, populated place, etc.): Dry Wash 

;the feature identified (induding other names), in the Geographic Names lnlnrmation System (GNIS)? 
1 yes 8? no 3 unknown il yes, please indicate how n is listeu: 

)exr lp t lon  of  leaturo lphyslcal shaoe. length, width. direcfion of fbw, etc.): 

Diversion from Scott Avenue Wash at 1-8 is routed through borrow pit to confluence 

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

I I 
~niorrnarvrn such as origin, meaning of the recommended name. hinorkal significance. Diographical data (it commemorative). 

nature of usage or appl'iatlon, or any other oeninent infomatlon: 



,. D e m e n t  or tne Intenor 
;. GeOlalCW SUN~V 

Domestic Geograpnic 
Name Report 

Use cnts t o m  to recommend a lealure 
,mu or to suggest a narra mange. 

For lealures on F edara lands. morrnnae 
wests warn the agency tU.S. Foreat 
mce. National Park Semcs. aweau of 
M M a n ~ e m e n r  e t c )  lor me admtnts- 
w e  area In wnldl lhe feantre IS locared. 

3. On me revane ude of thla form gtve 
informauon on me local usago ma auuvrnv 
tor remmmenaea name. 

4. For m r e  n l o r m  aoout me Geoarapnlc 
Names Intormanon System M me Natvnar 
Gareaeer orcaram mmaU me U.S. Boar0 cn 

5. Relurn tnls form to: 

Arizona State Board on Geographic 
and Historic Namn 

do Department of Library, Archives 
and Public Records 

1700 West Washington. Room 200 
Phoenix. Arizona 85007 

A o n  requested: Reoommenaed name 

Proposed new name acker Wash Diversion 

Application change 

Name cnange 

Other 

State Arizona 

County or equivalent Marico a 

I Administrarve area 

flc area coverod: 

5 6  35 ' 0 s  Longitude: 112' 44 25 -@€ 2-nd center 

a t i t u d e : x  ' 24 .fi> Longitude: 112. 44  ' 02 '@ a - ~ n d  

ec(ion(s) Township(s) Range@) Meridian Elevation H Jm. 

'ypo o f  feature (stream, mountain, populated place, elc.): Dry Wash 

; the feature identified (induding other names), in the Geographic Names Informm!;s- System (GNIS)? 
3 yes X? no 7 unknown H yes, please indicate how R is listed: 

)escrlptlon of feature tphysical shaoe, length, width, directIan of flow. etc.): 

Diversion from Hacker Wash at 1-8 follows this diversion wash until'it reaches 

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

from east to west. Length is approximately 0 . 5  miles. 

Uapa and otha wurca8udng I I Map. and orha sources usLng oIhanlms 
-name (Incfuds sala and &la) O l h n  nams (variants) or appllutton (Indud* .ulo and date) 

I I 
iomatwn such as ongin, meaning of the remmmended name. historical signaicance. oiographical data (it commemorative). 

nature of usage or application, or any other pertinent informaon: 



Domestic Geograpnic 
Name Report 

Use tnls form to recommend a learnre 3. On me revena ude 01 this form qlve 5. Return mls form to: 
ne or to suggest a name mange. inlormanon on me local usage an0 authont-y Arizona Stale Board on Geographic 

lor reODmmeBam name. and Historic Namn 
For features on Federa lands. mormnate 
uests witn me agency 1U.S. Forest 4. Fw more mlormawn aborn me Geoqraporc do Department of Library,  chives 

Names Informanon System or Ute Natkma and Public Records mca. tiattonal Park Semce, aweau of 
M Management etcl for me admlnls- Gazenew wogram cornact me U.S. Boar0 on I" Washington+ 
w e  area in wnidr the leature is lomed. Geograpnic Names at 703.648444. Phoenix. Arizona 85007 

~ l o n  requested: 

Prapased new name 

Application change 

I Recnmmenaed name 

Gila Bend Canal Wash 

'late Arizona 

32 55 '@s Longitude: 44 ' 0 0  '00 z w ~ n d  center %tit* - 
atitude: 32 ' 56 ' 24 .@s Longitude: 4 5  ' 05 ' @E , & ? ? e n d  

Name cnange 

Other 

eaion(s) Township(s) Range(s) Meridian Elevation ttJm. 

County or equivalent Maricopa 

Admtntstratrve area 

'ype of feature (stream. mountain. populated place, etc.): Dry Wash 

- - 
lf lc area covered: 

i the leature ldentrtied (induding other names), in the Geographic Names Infoira;inn System (GNIS)? 
1 yes 82 no 3 unknown n yes, please ~ndicate how n is !istea: 

)escrlptlon 01 leatura (physical shaoe. length, width. direction of fbw. etc.): 

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. 

Uapa and otha .wrcsr udng mw.m I I Map. and olha aourws uahg oUIa name 
name (Includa sale and d.1.l Olhu  name (variants) or appllutlon (Indude 8uk and date) 

I I 

I I 
niormaton sucn as origin, meaning of the recommended name, hinorkal significance. Diographical data (if commemorative). 

nature of usage or application, or any other oeninent inlormaton: 



Gila Bend ADMSIADMP 
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 

0 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 2nd meeting. 

2) At cross sectiorzs 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"' n~ t~ r ing .  

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 ofReach 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 needfor 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 

I )  AT RS 5.464, the ROB ineffectiveflows area should include the channel section 
from station 10300 to I0700 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 ne~e-hary? 

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 

I )  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 

a (less than 0.5ft.). 

Response: Premier will evaluate. 

Gila Bend Canal Wash 

I )  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 3207? 

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

General 

I) 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. a 
2) Round discharge values to the nearest whole number from 10 to 1000 cfs, and to 

three significantfigures 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 



a 
civil engineering 

October 16,2000 

Mr. Shane D. Dille, Town Manager 
Town of Gila Bend 
644 W. Pima Street 

transporfation Gila Bend, Arizona 85337 

:ronmental sewices / Re: Gila Bend Area Drainage Master Plan 
I FCD No. 99-18 

waterresources 

EEC No. 99541 

Dear Mr. Dille: 

This letter is to inform you that many of the 100-year, flood flows that were 
1 identified with the previous hydrologic analysis will most likely change due flow 

landsurveying 1 diversions on Bender Wash and Sand Tank Wash; upstream of 1-8. 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 ~ e ~ o p m e n l  our detailed floodplain mapping and hydraulic modeling of the washes upstream of 
the freeway. The Flood Control District is currently reviewing the floodplain 
calculations and the revised peak flows, and therefore, the analysis is not final and 

1 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. 

rdscape architecture 1 The results of our preliminary analysis indicate ;!.it the 100-year peak discharge on I 
I ! 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 
I the design of the development in Section 35. 
I 

I Please feel hee to call me if you have any questions. I will keep you informed ofthe 
i District's review and final determination on the existing condition flood flows. 
! 
I 

/ Sincerely. 

/ 

Mark T Gavan, P.E. 

c: Geza E. Kmetty, FCDMC 

Engineering and Environmental Consultants. inc. 
3501 N. 16th Street . Phoenix, Arizona 85016 

Phone: 602-2&-7702 Fax: 602-248-7851 



- 
October 6,2000 

civilengineering 

Mr. Geza Kmetty, P.E. 
Project Manager 

,nspo,tjon Flood Control District of Maricopa County 
2801 West Durango Street 

1 Phoenix, Arizona 85009-6399 
I 

ronmentalse~ces I Re: Gila Rend ADMP, Change Order NO. 2 

PCD NO. 99-18 
EEC Job No. 99541 

water resources I Dear Geza: 
i 
1 In order to have enough time to incorporate flooding problems identified with the 

Iandsurveymg I new detailed floodplain delineation work into the ADMP, we are requesting an 

i increase in the contract time (please refer to attached justification). The original 
! schedule for this project had the ADMP and floodplain delineation work on a 

s e e / o p n l e n t  ' parallel track. The detailed floodplain delineations, however, have identified 
I 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 
necessary. 

hydrology 

PROPOSED TIME EXTENSION 

idscape archrtecture We propose a time extension of 120 days in ordzr to have adequate time to i incorporate flooding problems identified with the floodplain delineation work. 
I 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 A n 

Mark T. Gavan, P.E. 1 Project Manager 



Gila Bend ADMP 
Justification for Change Order No. 2 (requesf to revise the completion date 
front 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 is a corresponding decrease in 
peak discharge on Sand Tank Wash from 18,100 cfs 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 111% new hydrology and associated 
flooding problems into 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 
U.S. Fish and Wildlife Service 

2321 W. Royal Palm Road, Suite 103 
Phoenix, Ariuona 85021-4951 

(602)640-2720 FAX (602)640-2730 
In Reply Refer To: 
AESOlSE 
2-21-99-1-254 June 30, 1999 

Mr. Michael Collins 
Vice President, Environmental Services 
EEC Civil Engineering & Environmental Services 
3501 North 16th Street 
Phoenix, Ariuona 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, hamla. 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 



2 

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, 

f u David L. Harlow 
Field Supervisor 

Enclosure 



f ,. LISTED, PROPOSED, AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY: MARlCOPA 
03/25/1999 

1) LISTED 

NAME: ARIZONA AGAVE AGAVE ARlZONlCA 

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: NO CFR: 49 FR 21055. 05-18-1984 

DESCRIPTION: HAS ATTRACTIVE ROSETTES OF BRIGHT GREEN LEAVES WlTH DARK 
MAHOGANY MARGINS. FLOWER: BORNE ON SUB-UMBELLATE 
INFLORESCENCES. 

C0UNTIES:GILA. YAVAPAI, MARICOPA 

ELEVATION 
RANGE: 3000-6000 FT. 

HABITAT: TRANSITION ZONE BETWEEN OAK-JUNIPER WOODLAND 8 MOUNTAIN MAHOGANY-OAK SCRUB 

SCAnERED CLONES IN NEW RIVER MOUNTAINS AND SIERRAANCHA. USUALLY FOUND ON STEEP. ROCKY 
SLOPES. POSSIBLY MAZATAL MOUNTAINS. SHOULD BE LOOKED FOR WHEREVER THE RANGES OF Agave 
toumeyana var. bella AND Agave chrystantha OVERLAP. 

NAME: ARIZONA CLIFFROSE 

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

SHREDDY. YOUNG 1WIGS WlTH DENSE HAIRS. LEAVES 1-5 LOBES AND 
EDGES CURL DOWNWARD (REVOLUTE). FLOWERS 5 WHITE OR YELLOW ELEVATION 
PETALS <0.5 INCH LONG. 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 HEDGEHOG CACTUS ECHINOCEREUS JRIGLOCHIDIA JUS ARIZONICUS 

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: No CFR: 44 FR 61556.10-15.1979 

DESCRIPTION: DARK GREEN CYLlNDROlD 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. ELEVATION 
FLOWER: BRILLIANT RED, SIDE OF STEM IN APRIL- MAY RANGE: 3700-5200 FT. 

COUNTIES: MARICOPA, GILA, PlNAL 

HABITAT: ECOTONE B E M E N  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 WlTH VARIETIES MELANCANTHUS AND 
NEOMUICANUS CAUSING SOME CONFUSION IN IDENTIFICATION. 



) r .  LISTED. PROPOSED. AND CANDIDATE SPECIES FOR THE FOLLOWING COUNTY: 

0312511 999 

MARICOPA 

NAME: GILA TOPMtNNOW POECILIOPSIS OCCIDENTALIS OCCIDENTALIS 

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001.03-1 1-1967 

DESCRIPTION: SMALL (2 INCHES). GUPPY-LIKE, LIVE BEARING. LACKS DARK SPOTS ON 
ITS FINS. BREEDING MALES ARE JET BLACK WlTH YELLOW FINS. 

ELEVATION 
RANGE: c4500 FT. 

COUNTIES: GILA. PINAL. GRAHAM. YAVAPAI. 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: 55 FR 21 154. 05-22-1990; 
DESCRIPTION: LARGE (UP TO 3 FEETAND UP TO 16 POUNDS) LONG, HIGH SHARP- 59 FR 13374.03-21-1994 

EDGED KEEL-LIKE HUMP BEHIND THE HEAD. HEAD FLAlTENED ON TOP. 
OLIVE-BROWN ABOVE TO YELLOWISH BELOW. ELEVATION 

RANGE: 6 0 0 0  FT. 

C0UNTIES:GREENLEE. MOHAVE, PINAL, YAVAPAI. YUMA. LA PAZ. MARICOPA (REFUGIA). GILA COCONINO. GRAHAM 

HABITAT: RlVERlNE 8 LACUSTRINE AREAS. GENERALLY NOT IN FAST MOVING WATER AND MAY USE BACKWATERS 

SPECIES IS ALSO FOUND IN HORSESHOE RESERV0.R (MARICOPA C0UNTY)CRITICAL HABITAT INCLUDES THE 100- 
YEAR FLOODPLAIN OF THE RlVER THROUGH GWND CANYON FROM CONFLUENCE WITH PARlA RlVER TO HOOVER 
DAM: HOOVER DAM TO DAVIS DAM: PARKER DAM TO IMPERIAL DAM. ALSO GlLA RlVER FROM AUNM BORDER TO 
COOLIDGE DAM; AND SALT RIVER FROM HWY 60lSR 77 BRIDGE TO ROOSEVELT DAM VERDE RlVER 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 WlTH 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 COCH SE YAVAPAI GlLA PINAL PlMA 
GREENLEE GRAHAM YUMA 

HABITAT: CLIFFS AND STEEP TERRAIN USUALLY NEAR WATER OR WOODLANDS WlTH ABUNDANT PREY 

THIS IS A WIDE-RANGING MIGRATORY BIRD THAT USES A VARIEN 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 



-. 

LISTED. PROPOSED. AND CANDlbnTE SPECIES FOR THE FOLLOWING COUNTY: MARiCOPA 
0312511999 

*ME: SOUTHWESTERN WILLOW FLYCATCHER EMPIDONAX TRAlLLll 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: 4500 FT. 

C0UNTIES:YAVAPAI. GILA. MARICOPA, MOHAVE. COCONINO. NAVAJO. APACHE. PINAL, LA PAZ. GREENLEE. GRAHAM, 
YUMA. PIMA. COCHISE. SANTA CRUZ 

HABITAT: COTTONWOODMJILLOW 8 TAMARISK VEGETATION COMMUNITIES ALONG RIVERS & STREAMS 

MIGRATORY RIPARIAN OBLIGATE SPECIES THAT OCCUPIES BREELNG HABITAT FROM A T E  APRIL TO 
SEPTEMBER. DISTRIBUTION WITHIN ITS RANGE IS RESTRICTED TO RIPARIAN CORRIDORS. DlFFCULT TO .- 
DlSTlNGUlSH FROM OTHER MEMBERS OF THE EMPIDONAX COMPLEX BY SlGHTALOhE TRAINING SElAlNAR 
REQUIRED FOR THOSE CONDUCT.NG FLYCATCHER SURVEYS CRlT CAL HABITAT ON PORTIONS OF THE 100-YEAR 
FLOODPLAIN ON SAN PEDROAND 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 Or: THE LITTLE COLORADO RIVER. REFERENCE 60 CFR 67 FR 39129. 7 77197 

NAME: YUMA CLAPPER RAIL RALLUS LONGlROSTRlS YUMANENSIS 

STATUS: ENDANGERED CRITICAL HAB No RECOVERY PLAN: Yes CFR: 32 FR 4001. 03-11-67; 48 
DESCRfpTION: 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 WlTH NARROW VERTICAL STRIPES ELEVATION 
PRODUCING A BARRING EFFECT. RANGE: <4500 FT. 

0UNTIES:YUMA. LA PAZ, MARICOPA. PINAL. MOHAVE 

HABITAT: FRESH WATER AND BRACKISH MARSHES 

SPFCIFS IS ASSOCIATED WITH DENSE EMERGENT RIPARIAN VEGETATION REQUIRES WET SUBSTRATE - . - - . - . . . - - 

(MUDFLAT. SANDBAR) WITH DENSC IIFRBACCOJS 011 WOOD'/ VCGFTATIOI. FOR hESTINC; Ah'D FORAG NG 
CHANNCI.IU\TION AhD MARS4 DCVk.LOPMEhT ARE Pf<lh'Al<Y SOURCES <IF rlABI7Al LOSS 



co"""irsi.n.r,: 
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W. Ham Gib~ap .  Phanir  
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Joe Caner. Saffwd 

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

www.gf.state.az.us 
Depury Director 
Save K. Ferrcll 

June 29.1999 

Mr. Michael Collins 
EEC 
3501 North 16"' Street 
Phoenix. Arizona 850 16-641 9 

RECEIVED JU L - 6 tgs 

Dear Mr. Collins: 

Re: Special Status Species; Within Twenty Miles 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 1\T.<%_ME STATUS 
California snakewood Colubrina californica S 
Harris' hawk Pavabuteo 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 Deoartment's listing of Wildlife of S~ecial  Concern in Arizona (WSCA, in  rep.). - - & .  

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

An Equal Opportunity Reasonable Accommodations Agency 



Mr. Michael Collins 
' ' June 29,1999 

9 

H - 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, 

V 
Nancy Olson 
Project Evaluation Specialist 
Habitat Branch 

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



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 
Jan Brewer 

2801 West Durango Street Phoenix, Ar~zona 85009-6399 Fulton Brock 
Telephone (602) 506-1 501 Andrew Kunasek 

Fax (602) 506-4601 Don Stapley 
TT (602) 506-5897 Mary Rose Garrldo W~lcox 

March 9,2000 

Mark Gavin, P.E 
EEC 

RECEIVED 114R 9 2m 
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 well 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, A 

Chris Perry, P.E. 
V 

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 "sn~all"? 

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). 

Qnilotosa Wash 

5) Inspection of vegetation factors for this wash show il~consiste~icies 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 o^Tr~egillarity. 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, 113, 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 
= 0.023 - 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 
tnodel for lower flow conditions sllould be very cautious and maybe the model should contairl a 
statement to that effect. 



LETTER OF TRANSMITTAL 

ENGINEERING AND ENVIRONMENTAL CONSULTANTS, INC. 

3501 North 16th Street, Phoenix, Arizona 85016-6419 - - 

Telephone: (602) 248-7702 Facsimile: (602)248-7851 

To: Flood Control District of Maricopa County 

2801 West Durango 

Phoenix, AZ 85009 

JE ARE SENDING YOU 

Date:2/29/00 

ATTACHED - VIA 

Job No.99541 

Description 

N-Value Report 

Change Order Request for Additional Floodplains 

Proposed HECRAS Cross Section Locations (2 maps) 

Attention: Mr.Geza Kmetty 

Re: Gila Bend ADMP 

Change Order Request 

N-Value Report 

Proposed HECRAS Cross Septions Locations 



civil engineering 

transporialion 

February 28,2000 

Mr. Geza Krnetty, P.E. 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 

?nvironmentaiservices j Re: Gila Bend ADMP, Change Order No. I 
FCD NO. 99-18 
EEC Job No. 99541 

water resources ' 

' Dear Geza: 

landsurveying 
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 
com~lete the additional work. The additional work is for floodplain delineations 

i that ;ere not anticipated in the original scope of work. 

e development 
SCOPE OF  WORK for ADDITIONAL FLOODPLAINS 

The existing scope of work includes approximately 18 stream miles of detailed 
hydrology floodplain delineations on 8 different washes. The eight washes iuclude 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 

landscapearchilecture I delineations for the flow along 1-8 acl  !kc 5ila Bend Canal. It also includes two 
additional washes on the west side of theplanning area. Refer to the proposed 1 cross section map submitted with this change order request for the wash locations 

/ and proposed cross sections. The additional delineations include: .. 
i 
I 

1-8, Unnamed Wash #4 to Bender Wash (approx. 1.9 miles) . 

1-8, 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 SR85 (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 Environmenfal Consulfanfs, Inc. 



Mr. Geza E. m e t t y ,  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 
complete 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, 

Mark T. Gavan, P.E 
Project Manager 



PROJECT ESTIMATING SHEET 

Change Order No. 1 

Total 
Amount 

4,090.72 

5,307.28 

13,688.40 

10,226.80 

14,103.28 

( 47,416.48 

Total Direct 
Labor Fees 

H n  Dollars 

56: 4,090.72 

84: 5,307.28 

1961 13,688.40 

1401 10,226.80 

2321 14,103.28 

708) 47,416.48 

Word 
Processor 

H n  43.18 

O! 
i 

32! 1,381.76 

O! 
01 

40; 1,727.20 

721 3,108.96 

CADD 
Technician 

Hrs 56.13 

01 

01 - 
40; 2,245.20 

0; 

120; 6,735.60 

1601 8,980.80 

Engineer 
Hydrologist 

Hrs 69.08 

4'5 3,115.84 

131 2,763.20 

132; 9,11856 

120: 8,289.60 

48: 3,3 15.54 

3881 26,803.04 

Type ofwork 
and Task 

- 
1. Field Recon 

2. N-ValueRecon 
Report 
3. Floodplain 
Delineation 
4. Floodway 
Delineation 
5. Technical Data 
Notebook 
Totals 

Project 
Manager 

Hrs 96.86 

8; 774.88 

12; 1,162.32 

24; 2,324.64 

20; 1,937.20 

24; 2,324.64 

88: 8,523.68 



dvil engineering 

transportation 

January 25,2000 

Ms. Ernestine Marquez 
San Lucy Village 
Tohono O'odharn Nation 

wafer resources 

Re: Gila Bend Area Drainage Master Plan 
FCD NO. 99-1 8 
EEC No. 99541 

/ Dear Ms. Marquez: 

; Our firm is preparing the Gila Bend Area Drainage Master Plan for the Flood 
I Control District of Maricopa County. The purpose of the project is to 1) identify 

&eveioornent existing drainage problems, 2) develop corrective measures to the problems, and 3) 
prepare an overall drainage plan for the area that will provide a plannlng 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 

h~droioQY notice that the San Lucy Village, as well as the sewage disposal ponds, is located 
within the study area. 

landscape architecture 
I Currently, we are identifying existing problems such as flood~ng along Scott Avenue 

Wash as it Dasses through Town. Sh i e  cT 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 

i to this study? 

L.,y,,.l" .... ",,- L.....V...., ".,.". I"..l".." ...-. ( .,,". 
3501 N. 16th Street Phoenix. Arizona 85016 

Phone: 602-248-7702 Fax: 602-248-7551 



Ms. Emistinc Lvlarquez 
January 25,2000 
Page 2 

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

Sincerelv, 

ark T. Gavan, P.E. W/& 
Project Manager 

c: Mr. Geza Kmetty 
Flood Control District of Maricopa County 



i Mr. Frank R. Taylor 
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! 
I Cooper Aerial Surveys Co. 

nvironrnenialservices 1 11402 North Cave Creek Road 
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Phoenix, Arizona 85020 
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wafer resources \ Re: Gila Bend Area Drainage Master Plan 
! 

i 
FCD NO. 99-18 
EEC No. 99541 

i 

civilengineering 1 
I 
I 

landsurveying I 
i Dear Frank: 
! 

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

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 

hydrology 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 o u ~  

coordinates. The main reason for the difference is that the District had used US 
I 

landscape archilecture , Feet instead of International Feet to cdculate English unit coordinates. It is 
I supposed to be done using International Feet. 
! 
i If you have any questions, please give me a call. 
i 
i 
i Sincerely, 
I 

EEC n 

Mark T. Gavan, P.E. 
Project Manager I 

Engineering and Environmenla/ Consu/lanfs. Inc. 
3501 N. 16th Sfreel - Phoenix, Arizona 85016 

Phone: 602-248-7702 Fax: 602-248-7851 



. . . ... . . 

Project: Gila Bend Photo Control (994014) .* . 
: 

Coordinate System: Arizona State Plane, Central Zone 
Datum: NAD83 (Horizontal) NAVD88 (Vertical) 
Coordinate Units: International Feet .. . . 

Elevation Units: US Survey Feet . . 
... . . .  

. . . . 
. . . . 

Printed: 7 Oct 99 . . 
. . 

Point North East 1988 Elev 1929 Elev Diff. Desc 

1 707228.3270 444657.2770 724.621 0 722.7380 1.8830 BASE 
110 N A N A 789.8000 787.8700 1.9300 R-I GRID . . . . 
111 N A N A 735.9800 733.9600 2.0200 X-13 GRID 
112 N A N A 735.8300 733.8100 2.0200 B-361 GRID 

735.3900 1.8500 CEDA GRID 
. . 

201 704753,1730 4341 1 1.6540 737.2400 
202 706739.3140 443994.6720 729.5900 727.7200 1.8700 TOSA GRID 
203 705896.5120 452582.6800 753.7600 751.9100 1.8500 COY GRID 

i 

701406.9390 466416.7420 821.2000 819.2400 1.9600 GIANT GRID 204 
1.8930 CEDA MEA 901 764753.2050 4341 11.7100 737.2610 735.3680 . . 

1.8830 TOSA MEA 902 706739.3070 443994.6510 729.5740 727.6910 
903 705896.4770 452582.5770 753.6580 751.7520 1.9060 COY MEA .. 

904 701406.9490 466416.8100 821.2100 819.2410 1.9690 GIANT MEA 
910 696676.4710 448547.9180 789.8640 787.9380 1.9260 BM R-I MEA 
91 1 720775.6500 465317.3860 735.9820 733.9940 1.9880 BM X-13 MEA 
912 725247.1220 468030.5890 735.8610 733.8470 2.0140 BM 8361 MEA & EEC ERM4 .. 

951 704753.1980 4341 11.7090 737.2080 737.2080 901 CK 9/27 
707470.0450 427636.0520 716.5240 714.6380 1.8860 PP 1 1001 

1002 701 996.1890 427441.2030 742.3990 740.5030 1.8960 PP 2 
1.9030 PP 3 

. . 
1003 696726.1690 427159.0950 758.4000 756.4970 . . 

1004 702072.1240 430812.4240 732.9940 731.0980 1.8960 PP 4 



Point - 
1005 

North 
707433.4020 

East 
434365.0450 

1988 Elev 
732.4590 

1929 Elev 
730.5730 

Diff. Desc 
1.8860 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 
PP 29 
PP 30 
PP 31 
PP 32 
PP 33 
PP 34 
PP 35 
PP 36 
PP 37 SEC S1 NL IN PIPE 
PP 38 
PP 39 
PP 40 



Point North East 1988 Elev 1929 Elev Diff. Desc 
1041 71 7928.7150 455890.8260 689.721 0 687.7820 1.9390 PP 41 
1042 71 2661.5000 4571 32.6320 723.4630 721.5470 1.9160 PP42 

1.9160 PP 43 
1.9750 PP 44 
1.9490 PP 45 
1.9230 PP 46 
1.9130 PP 47 
1.9230 PP 48 
1.9290 PP49 
1.9690 PP 50 
1.9520 PP51 
1.9230 PP 52 
1.9360 PP 53 
2.0140 PP 54 
1.9490 PP 55 
1.9520 PP 56 
1.9750 PP 57 
1.9590 PP 58 
1.9520 PP 59 
1.9550 PP 60 
1.9590 PP 61 
2.0210 PP 62 
2.0050 PP 63 
1.9880 PP 64 
1.9420 EEC ERM 1 
1.9190 EEC ERM 6 
1.9360 EEC ERM 8 



- - 

SINCE 1966 

FAX MESSAGE 

D 11402 N. Cave Creek Road 
Phoenix. Arizona 85020 
Phone: (602) 678-5111 
Fax: ($02) 670-5228 

0 1692 W. Grant Road 
Tucson. Arizona 85745 
Phone: (520) 884-7580 
Fax: 1520) 623-7952 

Total pages, tnoluding cover sheet: A 

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECEIVED 

Items discussed /comments or action 
rewired: 

- - - 

Signed: .- 

II there is any discrepancy between iha above statement and the cmversani's inrerpreration of the 
conversarlon, please twtify Caper  Aerial Sur\,eys Co. irnrnvdiately. 
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To, 
'Mark Brewer. 
Database Administrator, 
Fload Controi District of Maiicopa County, 
2801 W Durango Sweet 
Phoeni~, A2 85009 

Mr. Brewer. 

Re: Gila Bend Flood Insurance Studv CIS Submittal (PCD99 18) -Fdl 
submittal 

Please find enclosed along with this submiltd the aforementioned data 
. . . . . . . .  . . 

You should receive one CD-ROM c6"tainjig Arc inf;, GIS topa and ,mrvey coverages 
and info rables. Dtm data is also being delivered. .... . 

. . : . .  . . . 
. . . . , : .  ., . . . 

We have been given to iindersulnd:by~r. ~ ~ k ~ & \ ; a n $ i t h ~ ~ ~ , r $ s r  . . .  . . no CORVERS data 
was cel!ected and c.onsequer~tly that you nay.nbi r.cwi.v++ sucl? infbfhation !ken> thii 
projen. ~ ~ n h e k ~ . ,  u i ' a re  iivezi lo und&&$that ~ C T L F C D  ciah $MI be delivered 
directly to the FCD ona later date by EEC and that Coopw AeriG.Sunsevs Company sliall 
not pracrss this survey dnta into Arc Infcs GIS deliver8bles. kis e~irhei noied thzt some 
of the points in the 200 scde napping weradso used in the 409 scde mapping; !ience k? 
such cases the dataquality id has been assign& to firsi use of the corresponding mapping 
scale. 

Please direct any questions you may have to our ar:,x:*r.: 

Thank you for your time and consideration 

Since e!)~ Yours, 

% 
Hans ~hannaraj 

CC 

Geza Krnetty, Flood Control District 
Mark Gavan, EEC, Inc 
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011402 N. Cave Creek Road 0 1692 W. Grant Road 
Phoenix, Arizona 85020 Tucson. Arizona 85745 
Phone: (602) 678-5111 Phone: (520) 884-7580 
Fax: (602) 678-5228 Fax: (520) 623.7952 

SINCE 1966 1-800-229-2279 1-888-884-7580 

Date: r*b.ll, 3060 
From: Wmt C \ ~ a w e j  
TO: t E 6  1)hC Attention: h ~ k  Q Q V ~  
Fax Number: b 0 & ~ 3 4 &  - 3 4 ~ 1  
Total pages, including cover sheet: 

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECEIVED 

items discussed / comments or aclion 
required: 

.- .. -, . 

. 
d &Ibta'vLA 

- 

- 

- 
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Signed: 

a If th?re is an). diwrepancy between tha above statemenl and the cmversant's inrerpretation of the 
conversarion, please notity Caoper Aerial Su~aeys Co. immodialely. 
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To. 
Mark Brewer. 
Database Administrator, 
Flood Control District of Maricopa County, 
2801 W Durango Street 
Phoenix, AZ 85009 Februaty 11th 2000 

Mr. Brewer. 

Re: Gita Bend Flood Insurance Studv GIS Submittal (FCD99 18) -Full 
suhmitta1 

Please find enclosed along with this submittal the aforementioned data. 
. . . ' ~. . . . .. . 

. .  . .  . . . . , . , 

You slrould receive O ~ ~ C D - R O M  cdntai~ng k c  Info GIS t&po and survey coverages 
and info rables. DG data is also being delivered. ,. . . . . . . 

. , ,  . , . .. , . . :..,.. . .:.. 

We have been given to unders&nd?vMr Mark. &<&with EQC that no COWERS data 
was collected and consequently that you m a y . n o ~ r e o e i ~ ~ s u ~ . l ~ ~ i . n f o ~ t i o n  from t! i i  
projecr. Furtherinore, weare iiki to ~i~de&d'tbai I+;PCTLFCD datasiidl be delivered 
directly to the FCD ona  later date by EEC and that Cooper AeriakSun~eyg Company shall 
not process this survey data into Arc Info GIS deliverbbles. I!'is fdrther noted that some 
of the points in the 2@0 scale mapping weredso used in the 400 scde mapping; hence in 
aich cases the dataquality id hns been assigned to firs; use of the co~ospondiig mapping 
scale. 

Please direct any questions you may have to our attt&,.x 

Thank you for your time and consideration. 

Hans ~hannaraj 

CC 

Creza het ty ,  Flood Control District 
Mark Cmvan, EEC. Inc 

i,A;2 ~. Ca:t Crcdi G*d &mu. LJ. 85020 ' . .161)2 \b! +mt L e d  Tww. bZ 847& 
Tiionr (602; 67&5lll Fax (602) 678-5228 , . .  ?ha4 (5203 GSd-7580 Fax (5201 62-52 

1600-229.P275 i a a d - 7 5 0 0  
. . 
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Phone: (602) 678-5111 Phone (520) 884-7580 
Fax: (602) 678-5228 Fax: (520) 623-7952 

SINCE 1966 1 -800-229-2279 1-888-884-7560 

Dale c , April. S o e o  
From: C C ~ K L  tbrrfiavg 
TO: E. E c  1 19C. Attention: Cv\iavlc: G&VOIY\ - 

Fax Number: 2 Y a-q 8~ ' \  
Total pages, including Cover sheet: 1 

PLEASE NOTIFY US AT ONCE IF ALL PAGES ARE NOT RECElVED 

Items discussed 1 comments or adbn 
required: a \ L  & e E w .  /-b~a(\?P 
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If there is any discrepancy between the above statement and tne conversant's intetpretation of the 
wnvsrsation, please notify Cooper Aerial Surveys Cc. immediately. 
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Gila Bend Area brainage Master Plan FCb 99-18 

2 -29 -2000  

The ~lood 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/RIS Arc/Info deliverables. 
Reviewed by: Eric Feldman, GIs Programmer Analyst. 

This memo is for the review of the G I s  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 
[ I need to be addressed. Comments denoted as [XI 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: 
I. 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. To avoid this situation, it is 
recommended that the District's automated review program be run before making 
a submittal. The program will point out these situations. The program is 
provided free of charge. 

BRIDGE 
l.[x] Coverage tentatively accepted pending hard copy maps & written report 

delivery. 

CART0 
2 4 . [  I Some pseudo nodes can be removed. There will most likely be additional 

7 data entered into the K i T 7  -overage in the second part of this 
project so it may be wise to postpone delivery of the CARTO coverage 
until the true final delivery which will include hydrology. 

CNL 7 1. 1 No CNL coverage was delivered. This coverage needs to be delivered if - there are canals in the project area. 

CORNERS 
1.[ I No CORNERS coverage was delivered. This coverage needs to be delivered 

if there are section corners in the project area. This coverase mav - - 
not be required. 

'5 1.[XI Coverage tentatively accepted pending hard copy maps & written report 
delivery. 
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Gila Bend Area brainage Master Plan FCD 99-18 
CULVERT 
I .  1.1 Coverage tentatively accepted pending hard copy maps & written report 
delivery. 

DTM Data 
1.  [XI Data accepted 

ELV 
l . [ X ]  Coverage tentatively accepted pending hard copy maps & written report 
delivery. 

LAKE 
1 . 1  I No LAKE coverage was delivered. This coverage needs to be delivered if 

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

NDXPRJ 
1 .  1 1 No NDXPRJ coverage was delivered. This coverage needs to be delivered. 

P R J  
7 1 .  1 1 No PRJ coverage was delivered. This coverage needs to be delivered. 

RIVER 
11.c 1 Coverage has dangle errors that can be eliminated. 

1 6 . 1  1 Please verify and/or correct the following error(s) for item RR-NM: 
Record(s) have no valuesjblank. Written verification is needed on true 
blank values. 
Record(s) appear to be coded with wrong values. 

1 8 . c  I When doing an unsplit rra//rr-nm versus unsplit none, there is a 
different amount of arcs left. Please verify and/or correct. 

1 8 . c  I Some pseudo nodes can be removed. 

. 
STRCT 
l . [ X l  Coverage tentatively accepted pending hard copy maps & written report 

delivery. 

STRTDTL 
1 7 . c  I Some pseudo nodes can be removed 

UTLTY 
- 1 . L  I No UTLTY coverage was delivered. This coverage needs to be delivered 

if there are utilities in the project area. This coverage may not be 
required. 

DQ. TBL 
1 . 1 X 1  Table tentatively accepted pending hard copy maps & written report 
delivery. 
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Gila Bend Area Drainage Master Plan FCD 99-18 
PRJDAT . TBL 
l . [ 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-£is-02-15-00 
h:\hd\documents\~ila Bend ADMP #1 
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EXHIBIT A 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

SCOPE OF WORK 

Gila Bend Area Drainage Master Plan 
FCD # 99-18 
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1.0 GENERAL DESCRIPTION * 1.1 PROrnCT 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 alternative 
solutions, and preparation of preliminaly 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 Area and develop alternative solutions to reduce 
flooding. This effort is limited to the area bounded by Indian Road on the North, Stout Road on the East, 
% Mile South of South Main Street on the South 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) ~lanning perimeter of the Town area. Out fall alternatives will be identified where natural out falls 
do not exist. The plan will. develop preliminary costs, alig~nents, 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 beprepared. 

1.3 LOCATION * 1.3.1 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, '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 stmctural or non-sbuctural solutions, 
which can mitigate the impacts of local flooding. 

1.3.1.2 The I; ,.:...rig Area Study is between the Bany Goldwater Gunnery 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 Boundaly, and evaluate 
alternative structural andlor 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 
Community, 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 



1.6 PROJECT REFERENCES 

1.6.1 The DISTRICT will make available to the CONSULTANT the following project related 
references and information: 
Gila Bend Area Contour Maps, Aerial Photos, Gila Bend Canal Floodplain Delineation Study, FIS Soil 
Maps and Sub-basin Maps. 
proposed Flood ~onbroi~roject  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 ~echnicalbocumentation Notebooks. 
Six (6) HEC-I models for the Gila Bend FDS includimg the three main watersheds in the area: the Sand 
TanWBender Watershed, the SaucedaIQuilitosa Watershed, and the Unnamed Washes Watershed. For 
each of these watersheds there is a 100-year 24-hour and 6-hour HEC-I model. 
Eight (8) HEC-l models For the Gila Bend Canal FDS: the Rainbow Wash, Paloma Wash, Getzweiler 
Wash and Butterfield Wash, with 100-year 24-hour and 6-hour HEC-1 models. 

2.0 SPECIFIC TASKS 

2.1 DATA COLLECTION & EMSTING 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 andlor Revisions, drainage reports, 
site plans and future drainage improvement plans and other pertinent information. Interviews should be 
arranged with appropriate agencies For information on drainage problems in the area. The 
CONSULTANT shall prepare a list summarizing the collected data. 

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, Imgation Districts, Private Property Owners and 
other sources. This list will be used in identifying drainage alternatives. 

2.1.3 The CONSULTANT shall prepare an inventoxy of drainage facilities that are being planned by 
other public jurisdictions, imgation 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 CONSULinNT shall develop 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 
altematives. 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 collect 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 concerns or discrepancies concerning modeling to the 
attention of the DISTRICT. 



2.1.8 The CONSULTANT shall develop sub-area hydrologic models for the Town Core Area, 
(Starting at the 1-8 Interstate Highway sttuctures) using 2, 5, 10 and 25-year frequency storms wlth a 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 lands~aping concepts as provided by involved jurisdictions. 

2.2 LEVEL I ANALYSIS - ALTERNATIVES FORMATION/PRELIMlNARY ANALYSIS 

2.2.1 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 members 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 tv 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 fust choice and rigid structures as last resort. In addition, all 
alternatives should mimic the natural drainage comdors and m i n i  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 sued and designed to incorporate recreational amenities. Basins should 
be located off lme to allow the passage of sediment and to minimize maintenance. 

. . 

2.2.2 Based on the brainstorming session results, the CONSULTANT shall identify a minimum of three 
(3) possible project alternatives for the outiall of storm water from the study area either 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) Workhop, for the purpose 
of evaluating the proposed alternatives and to select the combination of alternatives to be studied 
further. Thost -::"I":. 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 fmal selection of alternatives. 

2.2.4 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 prior 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 I1 ANALYSIS - ALTERNATIVE ANALYSIS 

2.3.1 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 
sues 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 Area alternatives will be based on the revised existing 
Hydrologic models. The cost estimates shall include major construction items, rights-of-way, utility 
relocations, contingencies, and recreation and landscaping costs. 

2.3.2 The CONSULTANT shall delineate 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.I. mapping. The 
100-year flood plain delineation shall include flood routing of the 100-year storm through the previously 
delineated areas north of 1-8, and the Town Core Area, with the proposed flood reduction alternatives 
incorporated into the model. 

2.3.3 The CONSULTANT shall participate witb the Review Committee in an Alternative Evaluation 
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 fmal "preferred" alternative. 

2.3.4 The CONSULTANT shall prepare an Alternatives Analysis Report presenting the alternatives 
and details of the evaluation process used to select the preferred alternative. 

2.4.1 The CONSULTANT shall refine the design and cost estimate for the preferred alternatives for 
the Core Area, the Planning Area and the preferred ahernative for the out fall identified in the 
Alternatives .Analysis Report. 

2.4.2 The CONSULTANT shall prepare Preliminary Design Plans which will identify 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, tnmk mains, 
culverts, detentiodretention basins, hydraulic grade l ies ,  and typical cross sections. Preliminary 
landscaping, recreation and aesthetic features shall be included in the project drawings and cost estimates. 

2.4.3 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. 

2.5.1 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 hnding 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 CONSULTANTshall prepare a Conditional Letter of Map Revision (CLOMR) submittal in 
accordance with 44 CRF 565.8 Review of Proposed Projects and 44 CFR 565.6 Revision of Base Flood 
Elevation Determinations. 





3.3 HYDROLOGIC ANALYSIS 

3.3.1 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. 

3.3.2 The CONSULTANT shall develop new hydrology using the rational method to evaluate 
alternatives for the Town Core Area Study notth 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 storms, 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 which properties will be 
affected by the preferred alternatives. ?he DISTRICT will provide digital copies of the land ownership 
information. 

3.4.2 The CONSULTANT shall identify permanent and temporary 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 Enhy letters. 

3.5 ENVIRONMENTAL PERMITS AND APPROVALS 

3.5.1 The CONSULTANT shall be responsible for providing information to assist the DISTRICT in 
obtaining the required permits. 

3.5.1.1 ?' .w Gisiict will be responsible for coordination with the US Army 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 Depament 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 prefe~~ed 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 1 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 
photographs for submittal with the 404 application. 

3.5.1.3 The Consultant shall provide the total surface area, in acres, of impact within the 
jurisdictional boundaries and shall 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 e 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 (i.e., 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 avoid impacting significant cultural resources. If 
avoidance is not practicable, the costs of additional archeological investigation and mitigation must be 
included in eachof the project's altematives 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. 

3.6.2 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 
listing) cultural or historic properties in the project area. This map will be prepared eleclronically and a 
copy of the final map delivered to the District in conformance with approved GISMIS Standards in 
Section 5.3 of this document. 

3.7 ENVIROMMENTAL REGULATORY RECORDS REVIEW 

3.7.1 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. 

3.7.2 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 sltes. The 
CONSULTANT shall include a brief description of the regulatory sltes which should include, if 
available, the boundaries and descriptive location of the site, the type of regulated substance or waste at 
the site, the extent of the contamination, the status of the site (i.e. closed or open status), remed~ation 
plans of the site, and the named potentially responsible party@). 

3.7.3 The CONSULTANT shall recommend altematives locations and/or solutions to avoid costly 
remediation if any of the proposed alternatives appears to require land that is listed as a regulatory site or 
may be affected by a regulatory site. 



3.8 ECOLOGICAL ASSESSMENT 

3.8.1 The CONSULTANT shall identify any ecologically significant areas (i.e., areas with native or 
natural vegetation) withim the study area. The consultant will further deliniate those areas that would be 
impacted as a result of each of the projecfs altematives. 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 areas, and a list of the significant flora and fauna in the area. 

3.8.2 The CONSULTANT shall qualitatively estimate the mitigation expense for the impacted areas. 
These must be used in the alternative analysis. 

3.8.3 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 lime item. The CONSULTANT shall contact each 
utility 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 determined from field surveys as 

e appropriate. 

3.9.2 The CONSULTANT shall include existing utility locations on the alternative sketches and in 
profile on the Preliminary plan submittal. 

3.10 SITE VISITS 

3.10.1 The CONSULTANT shall make site visits as necessary to become familiar with ex~sting 
conditions. 

3.10.2 The CONSULTANT will make at least three site visits as follows: 

3.10.2.1 The purpose of the fust site visit is to orient the CONSULTANT and the DISTRICT with 
the project area, and to determine any initial conflicts or oppo~iunities. 

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 fmal stages of the project. 

3.11 MEETINGS 

3.11.1 The CONSULTANT shall meet with the jurisdictions, other affected agencies and utilities as 
required and shall generally be held at their offices. The DISTRICT shall be kept informed ofall such 
meetings, and shall attend the meetings whenever possible as required. The DISTRICT shall be copied on 
all meeting minutes. 



3.1 1.2 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.. 

. . 3.1 1.3 The CONSULTANT shall participate in the following project meetings generally held at the 
CONSULTANT'S office: 

3.11.3.1 Kick Off Meeting - 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 Collection 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 fust Perfomnce Evaluation shall be 
completed at this time. 

3.1 1.3.3 Review Committee Meeting No. 1 -A brainstorming session with the Review Committee 
members to discuss existing flooding problems, existing studies and to identify potential solutions. 

3.11.3.4 Review Committee Meeting No. 2 - A meeting with Review Committee members to 
evaluate the alternatives. 

3.11.3.5 Landscaping and Aesthetics Committee Meeting No. 1 -A meeting with the DISTRICTS'S 
Landscaping and Aesthetics Committee 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. 

3.1 1.3.7 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 calculations completed up to 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. 

3.1 1.3.10 Final (100%) Submittal Meeting - The CONSULTANT shall meet with the DISTRICX 
Project Manager to make the fmal submittal of the hydrology and hydraulic analyses, the alternative 
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 verslon 12 format. A 
Final Performance Evaluation will be completed at this time. 



3.12 PUBLIC INVOLVEMENT • 3.12.1 The CONSULTANT will plan and conduct three open houses in conjunction with this study. 

3.12.1.1 The fust 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 
regardingthe 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 111e CONSUI.'TAN'I' shall be responsible i j r  the prcparatio~i of handouts and displ:ry 
boards. l'jrpical handouts are a fact sheet explaining the purpose of the study, bow it is cot~ducted, a 
description of the study area, and a study map. 

3.12.1.3 The CONSULTANT shall 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 will provide, in digital 
and printed format, an exhibit (8 112 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 3': !'ciX 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 being studied. 

3.12.4.1 The DISTFUCX 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, 

3.12.4.2 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 eeatments 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 
History, customs, and attitudes that conbibute 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 as 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 Dishict 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 
Imgation alternatives 
Inert ground coverings 
Grading for aesthetics 
Aesthetic treatments of flood control structures 
ADA considerations 
Graphic illustration and general guidance for landscape implementation 

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. 

4.1.2 The CONSULTANT shall develop the project schedule in a computerized format that 
cantains 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 shall 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. 



4.2.1 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 submitted 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. 

4.2.2 The CONSULTANT will submit monthly invoices which reflects work accomplished during 
the invoice period. The DISTRICT will provide a general fonnat 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. 

4.3 PROJECT 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. 

4.3.2 The CONSULTANT's Project Manager shall submit to the DISTRICT a Project Status 
Update on the first of each month activities for the same time period as included ul 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: 

4.3.2.1 The status of the project to date. 

4.3.2.2 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 
;--t f: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 

4.3.3 The CONSULTANT will develop and implement a Quality ControllQuality Assurance 
(QAIQC) program in accordance with its project management procedures. . 

4.4 SUBCONTACTOR MANAGEMENT 

4.4.1 The CONSULTANT shall 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 submittal for 
review by the DISTRIa. In particular, all calculation sheets shall be initialed and datedby both a 
designer and a checker. 



4.5 REPORTS 

4.5.1 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. 

4.5.2 Data Collection Report - The Data Collection Repott 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 he shown on the Existing Facilities Exhibit to be submitted with the 
Data Collection Report. The Existing Facilities Exhibit will be prepared in AutoCAD format. 

4.5.2.1 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 Fuhue Development Plans 
Areas and locations of Potential Flooding 
Existing and Future Drainage Facilities 

Environmental Concerns 
Environmental Permits and Approvals 
Biological Survey Analysis 
Cultural Resources 
Environmental Regulatory Records Review 

Land 
Parcel ownership 
Rights-of-Enby Requirements 

HydrologyMydraulics Models 
Summary of ModelsiConditions 
Concerns 

Major Utilities 
Existing Facilities Exhib~t 
Refereuces/Figures 

4.5.3 All.irl"vf. Analysis 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. 

4.5.3.1 The Alternatives Analysis Report Format should include the following; 

Summary 
Description of Study Area ' 
Scope of Project 
Alternatives Descriptions1 Sketches 

Outfall Alternatives 
Altematives Eliminated 
Cost Estimates 
Evaluation CriteriaMatrix 
Evaluation of Alternatives 
ReferencesIFigures 



4.5.4 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 include 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 
References1Figure.s 
Disk Copies of applicable hydrologic, hydraulic models 

4.5.4.2 Preliminary Design Plans 

Indicate existing topography. 
Color ortho photo of Town Core Area 
Indicates cultural, biological, environmental impact areas 
Indicates conveyance criteria: approximate size and configuration, invert, fypical 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, andtor hydraulic models 

4.5.5.1 The CONSULTANT shall submit a Final Design Submittal with fmal versions of all 
reports applicable to the Project including: 

Data Collection Report 
Alternatives Analysis Report 
I,.s??ml7,cndea Design Report 

Project Survey Report Annex 
Technical Report Annex 
Administrative Report Annex 

4.5.5.2 The CONSULTANT shall prepare a separate, reproducible Executive Summary of the 
Final Design Submittal . 

4.5.6 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 shall be included. 

4.5.7 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 include, but not limited to, the following sections as appropriate to the 
project: 



Lateral design, configuration, alignment, and feature locations 
Right-of-way and easement information 
Special project features, including unusual construction techniques, special materials, 
andlor 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 prelirninaly plans for the 
accurate incorporation of all final comments. If incomplete andlor incorrect incorporation of those 
comments is found, the original documents shall be returned to the CONSULTANT for correction and 
resubmittal. 

4.6.2 The CONSULTANT shall submit computer files of the information to the DISTRICT 
delivered 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 shall submit three (3) copies for each DRAFT report, estimates, 
schedules or drawings to the DISTRICT and one (1) copy for each DRAFT report, estimates, 
schedules or drawings to each participating agency. 

4.6.4 The CONSULTANT shall submit five (5) copies for each FINAL report, estimates, schedules 
or drawings to the DISTRICT and two (2) copies for each FMAL 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 tiles. 

5.0 REFENCES AND STANDARDS 

This section provides general requirements, methodologies, and procedures to be followed in completing work 
for the DISTRICT. If tbe 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 
Governments (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 Uniform 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 

5.2.1 "Drainage Design Manual for Maricopa County, Arizona, Volume I Hydrology", latest 
edition. 

5.2.2 "Drainage Design Manual for Maricopa County Arizona,VolumeII Hydraulics", latest edition. 

5.2.3 "Drainage Design Manual for Maricopa County, Arizona, Volume 111 Erosion Control", latest 
edition. 

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

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

5.2.6 "Policy on Geometric Design of Highways and Streets", AASHTO, 1990, commonly referred 
to as the "Green Book", and "Maricopa County Department of Transportation Roadway Design 
Manual" latest edition and revisions shall be used, unless otherwise requested by FCDMC. 

5.2.7 "Roadside Design Guide", 1989, AASHTO, to be used to establish clear 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 "Chamel 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 

5.3.1 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: 

FCD Project map index 
Project boundaries 
Cartographic features 
Comers 
Miscellaneous control survey points 
Structures 
Data quality 
Project Identification 
Bridge 
Canals 



Culverts 
FCD Project facility 
Railroads 
Street Detail 
Utilities 
Elevation contours/Spot elevation 
Lakes 
River 

5.3.1.2 Hydrology andHydrauIics: 
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: 

FCD Project map index 
Project boundaries 
Data quality 
Project Identification 
Floodplain baseline route system 
FCD Reference marks 
FCD Water surface elevation 
Floodplain x-sections 
Floodplain FCD zone 
HEGRAS Output 
Bridge 
Drainage basins 
Drainage path 

The format of the files shall be ASCII dxf as stated on the HIS data delivery specs book 

5.3.2 HYDROLOGY 

5.3.2.1 The CONSULTANT shall use the 1991 U.S. Army Corps of Engineers computer 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. 

5.3.2.2 The CONSULTANT will develop the hydrologic base maps for the Town Core area using 
the topogrzpl7i'. mapping supplied by the DISTRICT. For those areas not covered by the supplied 
mapping, u.b. 13iological 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 DISTRICTS Dishibution(s). Peak discharges and peak 
volumes for the 100-year 24-hour storm will be estimated using the SCS Type I1 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 MCUHP 1. 

5.3.2.5.4 NOAA HYDRO-40 will be used with the 24 hour rainfall reduction. Copies can be 
obtained from the DISTRICT. 

5.3.2.5.5 Rainfall 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 MCUHP 1. 

5.3.2.7 Time of Concentration: The Papadakis and Kazan method should be used with the Clark 
unit hydrograph, along with the MCUHPl computer program, to determine the time of 
concentration. If this method 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 Muskiigum- 
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 DISTRICi at each of the following 
steps: 

Watershed boundary maps 
HEC-1 parameter estimation 
Flow diagram and input parameters 
777.  . icC 1 results 

5.3.2.1 1 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 results are normal to the 
scope. 

5.3.2.13 Evely 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 he carried out using the rational 
method as outlined in the Drainage Design Manual for Maricopa County, Arizona: Volume I, 
Hydrology. 



5.3.3 HYDRAULICS 

5.3.3.1 The CONSULTANT shall follow the procedures outlined in the "Drainage Design Manual 
for Mancopa County, Volume I1 Hydraulics" for all hydraulics calculations. 

5.3.3.2 The CONSULTANT shall provide HEC-I1 Cross Section Files data files of the DTM data 
which will allow extrapolation of HEC-I1 cross-sections. 

5.3.3.3 The final submittal 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. 

5.3.4 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 ( F E U )  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 shall be listed in 
the text regarding the control and survey information provided to 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 Technical 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 I929 
datum, with conversions to NAVD88 vertical datum. Elevation Reference Marks ( ERMS) shall 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-built 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. TI.:$ ::?.mation should be reduced and compiled into an 1 lux  17" (maximum size) drawing 
for inclusion in the DSR. The information presented in the drawing should be in a format 
appropriate 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 Documentation 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 include the following: 

5.3.4.7 Copies of all survey note books and office calculations or printout of digital files developed 
with data collectors. 

5.3.4.8 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. 



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 A11 topographic features including 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. S w e y  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 shall be included. 

5.3.4.16 The final submittal shall include a permanent, reproducible set of the survey and mapping 
information on 3 mil mylar sheets and shall be sealed by a registered land surveyor. 

5.3.4.17The 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. 

5.3.5 DRAFTING 

5.3.5.1 Design plans and construction documents will include, but not limited to: 

Flood Control DISWCT standard cover sheet 
Plan and pluS:.:. 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 techniques 
that will not reproduce clearly using this form of reproduction. . . 

5.3.5.4 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 Iu=400' Horizontally, .I" = 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: 

118" Lettering and Notes 
5/32" 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 fmal(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 seal 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. 

5.3.6 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 shall 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 111 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. 

5.3.6.3 inc .erson 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 conrplete in detail, independently checked in 
the CONSULTANTS 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 Tl~e  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 
R1 

X13 
B361 

CEDA 
TOSA 
COY 

GIANT 

PID Horiz.Nert. 
DA0499 Vert. Only 
DA0695 Vert. Only 
DA0694 Vert. Only 
DA0709 Horiz./Vert. 
DA0685 Horiz./Vert. 
DA0680 Horiz./Vert. 
DA0672 Horiz.Only 

Professional Responsibility for Survey and Mapping: 
MarkT. 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: 
t at thew 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 5 square miles for 1"=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 
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 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. 



@ 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. 



GILA  BEN^ 
Area Drainage Master Plan 

MAP OF AERIAL MAPPING LIMIT! 

.EGEND 

MIST. 1'=400: 4' CONTOUR MAPPiNG 

l l i l ~ l l ~ i l ~ l l l  NEW 1'=4OU, CCONTOUR MAPPING 

s\\\y MIST. TV=200', YCONTOUR MAPPING 

1 7  NEW 1'=200', Y CONTOUR MAPPING 

Engineering and Environmental Consultants. 
3003 N. Central Avenue, Suite 600 
Phoenix, Arizona 85012-2905 
TEL: (602)248-7702 FAX: (602)248-7851 



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. 



Pr0ject:Gila 'Bend Photo Control (994014) 
Coordinate, System: Arizona State Plane, Central Zone 
~,at"m: fjAD83(Horizontd) N ~ V ~ 8 8 [ ~ ~ r t i , c a l ) ' :  ' ' 

.. '.. . . .  . . 

. . coordinate Units:' International Feet 
..El.e~E!tiw. U jits:.llS.Syr,yey,.Fe.et. .. ... . . 

. . 
, ., . .. . .' _.. . . .  . .  . . .,  ;.' . . . "  . . , . . . . . . . . . . , .  .. . . . . 

, . . . . Pi'.int&di 7..oct~9; , .... ~. . . , , . . . . . , , .. . . 

Point North East Elev Desc 

724.6210, BASE 
789.8000, R-1 GRID-- 
735.9800, X-13 GRID 

8-361 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 

735.8610; BM 8-361 MEA & EEC ERM 4 
737.2080, 901 CK 9/27 



@_, . - . , ' . ~ :East- . -, , ,  Ele" . Desc. . . . . 
. . . .  . . . . . . . . .  . ,  . 

. . 
PP 29 
'PP 3 0  , . .  

. . . . . ,: . .. . . . . ,:. .: .. .. . 

PP 31 
PP 32  
PP 33  
PP 3 4  
PP 35  
PP 36  
PP 37 SEC S 1  NL I N  PIPE 
PP 38  
PP 39 
PP 40 
PP 41 
PP 42  
PP 43 
PP 44 
PP 45 
PP 46  
PP 47 
PP 48 
PP 49 
PP 50 

PP 56 
PP 57 
PP 58 
PP 59 
PP 60  
PP 6 1  
PP 62 
PP 63 
PP 64 
EEC ERM 1 
EEC ERM 6 
EEC ERM 8 



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 

BASE 
R-I GRlD 
X-13 GRlD 
8-361 GRlD 
CEDA GRlD 
TOSA GRlD 
COY GRlD 
GIANT GRlD 
CEDA MEA 
TOSA MEA 
COY MEA 
GIANT MEA 
BM R-I MEA 
BM X-13 MEA 
BM 8-361 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 



Point North East 1988 Elev 1929 Elev Diff. Desc 
1010 708353.2430 441506.7310 709.5450 707.6650 1.8800 PP 10 

PP I 1  
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 
PP 29 
PP 30 
PP 31 
PP 32 
PP 33 
PP 34 
PP 35 
PP 36 
PP 37 SEC S1 NL IN PIPE 
PP 38 
PP 39 
PP 40 
PP 41 
PP 42 
PP 43 
PP 44 
PP 45 



Point North East 1988 Elev 1929 Elev Diff. Desc 
1046 712665.2850 459535.4470 733.7250 731.8020 1.9230 PP 46 

PP 47 
PP 48 
PP 49 
PP 50 
PP 51 
PP 52 
PP 53 
PP 54 
PP 55 
PP 56 
PP 57 
PP 58 
PP 59 
PP 60 
PP 61 
PP 62 
PP 63 
PP 64 
EEC ERM 1 
EEC ERM 6 
EEC ERM 8 
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/ 
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LEGEND 

PHOTO CONTROL POINTS 

Engineering and Environmental Consultonts. I 
3003 N. Central Avenue, Suite 600 
Phoenix, Arizona 85012-2905 
TEL: (602)248-7702 FAX: (602)248-7851 



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 a DATABASE = Svbase ,PROGRAM = datasheet, VERSION = 5.91 
Starting ~atasheet- Retrieval.. . 
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999 
DAo4gg ....................................................................... 
DA0499 DESIGNATION - R 1 
DA0499 PID - DA0499 
DA0499 STATE/COUNTY- AZ/MARICOPA 
DA0499 USGS QUAD - GILA BEND (1976) 

*CURRENT SURVEY CONTROL -. . - . . . ~ ~ 

DA0499 
DA0499* NAD 83(1986)- 32 54 45. (N) 112 44 09. (w) SCALED 
DA0499* NAVD 88 - 240.732 (meters) 789.80 (feet) ADJUSTED 
DA0499 
DA0499 GEOID HEIGHT- -31.27 (meters) GEOID96 
DA0499 DYNAMIC HT - 240.449 (meters) 788.87 (feet) COMP 
DA0499 MODELED GRAV- 979,456.9 (mgal) NAVD 88 
DA0499 
DA0499 VERT ORDER - FIRST CLASS I1 
DA0499 
DA0499.The horizontal coordinates were scaled from a topographic map and have 
DA0499.an estimated accuracy of +/- 6 seconds. 
DA0499 
DA0499.The orthometric height was determined by differential leveling 
DA0499.and adjusted by the National Geodetic Survey in June 1991. 
DA0499 
DA0499.The geoid height was determined by GEOID96. 
DA0499 
DA0499.The dynamic heiqht is computed by dividing the NAVD 88 - 
~~0499.~eo~otentia1 number by thk normai gravity~value computed on the 
DA0499.Geodetic Reference Svstem of 1980 (GRS 80) elli~soid at 45 
DA0499.degrees latitude (G 980.6199 gals. ) . 
DA0499 
DA0499.The modeled gravity was interpolated from observed gravity values. 
DA0499 
DA0499; North East Units Estimated Accuracy 
DA0499;SPC AZ C - 212,350. 136,740. MT (+/- 180 meters Scaled) 
DA0499 
DA0499 SUPERSEDED SURVEY CONTROL 
DA0499 
DA0499 NGVD 29 - 240.144 (m) 787.87 (f)ADJUNCH 1 2  
DA0499 
DA0499.Superseded values are not recommended for survey control. 
DA0499.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0499.See file dsdata.txt to determine how the superseded data were derived. 
DA0499 
DA0499 MARKER: DD = SURVEY DISK 
~~0499-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
~~0499-STAMPING: R 1 1930 
~~0499-PROJECTION: PROJECTING 10 CENTIMETERS 
~~0499-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~~~?STABILITY: SURFACE MOTION 
DA0499 
DA0499 HISTORY - Date Condition Recov. By 
DA0499 HISTORY - 1930 MONUMENTED USGS 
DA0499 HISTORY - 1953 GOOD NGS 
DA0499 HISTORY - 1980 GOOD NGS 
DA0499 HISTORY - 1980 GOOD NGS 
DA0499 HISTORY - 1980 GOOD NGS 



Data Sheet Retrieval Page 2 of 2 

STATION DESCRIPTION 
DA0499 
DA0499'DESCRIBED BY NATIONAL GEODETIC SURVEY 1953 
DA0499'2.7 MI S FROM GILA BEND. 
DA0499'2.7 MILES SOUTH ALONG STATE HIGHWAY 85 FROM THE SOUTHERN PACIFIC 
DA0499'COMPANY RAILROAD STATION AT GILA BEND, 0.1 MILE NORTH OF THE T 
DA0499'JUNCTION OF A GRAVELED ROAD LEADING WEST TO A CEMETERY, 5 FEET EAST OF 
DA0499'MILEPOLE 3 OF THE TUCSON, CORNELIA AND GILA BEND RAILROAD, 90 FEET 
DA0499'WEST OF THE WEST RAIL, 83 FEET SOUTHWEST OF A 1 MILE TO STATION SIGN, 
DA0499'49 FEET EAST OF THE CENTER LINE OF THE HIGHWAY, 1.2 FEET SOUTH OF A 
DA0499'WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOP OF A 
DA0499'CONCRETE POST PROJECTING 0.3 FOOT ABOVE THE GROUND. 
DA0499 
DA0499 STATION RECOVERY (1980) 
DA0499 
DA0499'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0499'RECOVERED IN GOOD CONDITION. 
DA0499 
DA0499 STATION RECOVERY (1980) 
DA0499 
DA0499'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0499'RECOVERED IN GOOD CONDITION. 
DA0499 
DA0499 STATION RECOVERY (1980) 
DA0499 
DA0499'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0499'4.1 KM (2.55 MI) SOUTHWEST ALONG THE TUCSON, CORNELIA AND GILA BEND 
DA0499'RAILWAY FROM THE MARTIN AVENUE CROSSING IN GILA BEND, AT RAILWAY 
DA0499'MILEPOLE 3, 27.4 METERS (90.0 FT) NORTHWEST OF THE NORTHWEST RAIL OF 
DA0499'THE TRACKS, 25.3 METERS (83.0 FT) WEST-SOUTHWEST OF A 1 MILE STATION 
DA0499'RAILWAY SIGN, 20.1 METERS (66.0 FT) SOUTHEAST OF THE CENTERLINE OF 

@ DA0499'STATE HIGHWAY 85, 1.8 METERS (6.0 FT) SOUTHEAST OF THE SOUTHEAST 
DA0499'RIGHT-OF-WAY FENCE, 1.5 METERS (5.0 FT) SOUTHEAST OF THE MILEPOST. 
DA0499'THE MARK IS 0.3 METERS SW FROM A WITNESS POST. 
DA0499'THE MARK IS 0.6 M BELOW THE TRACKS. 

***  retrieval complete. 
Elapsed Time = 00:00:02 
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The NGS Data Sheet * DATABASE = Sybase ,PROGP.AM = datasheet, VF,RSION = 5.91 
Starting Datasheet Retrieval... 
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999 
DA0695 ....................................................................... 
DA0695 DESIGNATION - X 13 
DA0695 PID - DA0695 
DA0695 STATE/COUNTY- AZ/MARICOPA 
DA0695 USGS QUAD - GILA BEND (1976) 
DA0695 
DA0695 *CURRENT SURVEY CONTROL 
DA0695 
DA0695* NAD 83(1986)- 32 58 44. (N) 112 40 54. (W) SCALED 
DA0695* NAVD 88 - 224.328 (meters) 735.98 (feet) ADJUSTED 
DA0695 
DA0695 GEOID HEIGHT- -31.25 (meters) GEOID96 
DA0695 DYNAMIC HT - 224.063 (meters) 735.11 (feet) COMP 
DA0695 MODELED GRAV- 979,451.5 (mgal) NAVD 88 
DA0695 
DA0695 VERT ORDER - FIRST CLASS I1 
DA0695 
DA0695.The horizontal coordinates were scaled from a topographic map and have 
DA0695.an estimated accuracy of +/- 6 seconds. 
DA0695 
DA0695.The orthometric height was determined by differential leveling 
DA0695.and adjusted by the National Geodetic Survey in June 1991. 
DA0695 
DA0695.The qeoid heiqht was determined by GEOID96. 
DA0695 @ DA0695.The dynamic height is computed by dividing the NAVD 88 
DA0695.aeovotential number by the normal qravity value computed on the 
~~0695.Geohetic Reference system of 1980 ~ G R S  85) ellipsoid at 45 
DA0695.degrees latitude (G = 980.6199 gals.). 
DA0695 
DA0695.The modeled gravity was interpolated from observed gravity values. 
DA0695 
DA0695; North East Units Estimated Accuracy 
DA0695;SPC AZ C - 219,670. 141,860. MT (+/-  180 meters Scaled) 
DA0695 
DA0695 SUPERSEDED SURVEY CONTROL 
DA0695 
DA0695 NGVD 29 - 223.712 (m) 733.96 (f) ADJ UNCH 1 2 
DA0695 
DA0695.Superseded values are not recommended for survey control. 
DA0695.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0695.See file dsdata.txt to determine how the superseded data were derived. 
DA0695 
DA0695 MARKER: DB = BENCH MARK DISK 
~~0695-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
DAO~~~-STAMPING: X 13 1927 734.100 
~~0695-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~~~+STABILITY: SURFACE MOTION 
DA0695 
DA0695 HISTORY - Date Condition Recov. By 
DA0695 HISTORY - 1927 MONUMENTED CGS 
DA0695 HISTORY - 1967 GOOD NGS 
DA0695 HISTORY - 1981 GOOD 0 ~~~J~~ HISTORY - 19941202 GOOD 

NGS 
USPSQD 

DA0695 STATION DESCRIPTION 
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DA0695 
DA0695'DESCRIBED BY NATIONAL GEODETIC SURVEY 1967 
DA0695'3.1 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 
DA0695'ROAD, OLD U. S. HIGHWAY 80, IN SECTION 21, T 5 S, R 4 W, 0.2 MILE 
DA0695'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 
DA0695'FEET WEST OF A FENCE, ABOUT 2 FEET ABOVE THE LEVEL OF THE HIGHWAY, AND 
DA0695'SET IN THE TOP OF A CONCRETE POST PROJECTING 10 INCHES. 
DA0695 
DA0695 STATION RECOVERY (1981) 
DA0695 
DA0695'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
DA0695'RECOVERED IN GOOD CONDITION. 
DA0695 
DA0695 STATION RECOVERY (1994) 
DA0695 
DA0695'RECOVERY NOTE BY US POWER SQUADRON 1994 
DA0695'RECOVERED IN GOOD CONDITION. 

*** retrieval complete. , 
Elapsed Time = 00:00:02 
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C 
The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91 - 
Starting Datasheet Retrieval... 
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999 
DA0694 ....................................................................... 
DA0694 DESIGNATION - B 361 
DA0694 PID - DA0694 
~ ~ 0 6 9 4  STATE/COUNTY- AZ/MARICOPA 
DA0694 USGS QUAD - GILA BEND (1976) 
DA0694 
DA0694 *CURRENT SURVEY CONTROL 
DA0694 
DA0694* NAD 83(1986)- 32 59 29. (N) 112 40 23. (w) SCALED 
DA0694* NAVD 88 - 224.281 (meters) 735.83 - (feet) ADJUSTED 
DA0694 
DA0694 GEOID HEIGHT- -31.23 (meters) GEOID96 
DA0694 DYNAMIC HT - 224.017 (meters) 734.96 (feet) COMP 
DA0694 MODELED GRAV- 979,453.9 (mgal) NAVD 88 
DA0694 
DA0694 VERT ORDER - FIRST CLASS I1 
DA0694 
DA0694.The horizontal coordinates were scaled from a topographic map and have 
DA0694.an estimated accuracy of +/- 6 seconds. 
DA0694 
DA0694.The orthometric height was determined by differential leveling 
DA0694.and adjusted by the National Geodetic Survey in June 1991. 
n n n m d  -- . - - - - 
DA0694.The geoid height was determined by GEOID96. 
DA0694 
DA0694.The dynamic height is computed by dividing the NAVD 88 
DA0694.geopotential number by the normal gravity value computed on the 
DA0694.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DA0694.degrees latitude (G = 980.6199 gals.). 
DA0694 
DA0694.The modeled gravity was interpolated from observed gravity values. 
DA0694 
DA0694; North East Units Estimated Accuracy 
DA0694;SPC AZ C - 221,050. 142,670. MT (+/- 180 meters Scaled) 
DA0694 
DA0694 SUPERSEDED SURVEY CONTROL 
DA0694 
DA0694 NGVD 29 - 223.665 (m) 733.81 (f) ADJ UNCH 1 2 
DA0694 
DA0694.Superseded values are not recommended for survey control. 
DA0694.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0694.See file dsdata.txt to determine how the superseded data were derived. 
DA0694 
DA0694 MARKER: DB = BENCH MARK DISK 
DAO~~~-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
DAO~~~-STAMPING: B 361 1967 
~~0694-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~~~?STABILITY: SURFACE MOTION 
DA0694 
DA0694 HISTORY - Date Condition Recov. By 
DA0694 HISTORY - 1967 MONUMENTED CGS 
DA0694 HISTORY - 1981 GOOD 
DA0694 HISTORY - 19941202 GOOD a DA0694 

NGS 
USPSQD 

STATION DESCRIPTION 
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DA0694'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 
DA0694'4.1 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 ARLINGTON-HASSAYAMPA 
DAO694'ROAD, OLD U. 5. HIGHWAY 80, IN SECTION 16, T 5 S, R 4 W, 49 111 FEET 
DA0694'NORTHWEST OF THE CENTER LINE OF THE HIGHWAY, 35 1/2 FEET SOUTHWEST OF 
DA0694'THE CENTER LINE OF A GRAVELED ROAD LEADING NORTHWEST, 189 FEET 
DA0694'SOUTHWEST OF THE SOUTHWEST END OF THE NORTHWEST CONCRETE HEAD WALL OF 
DA0694'A CULVERT UNDER THE HIGHWAY, 1 FOOT EAST OF A FENCE, 1.7 FEET WEST OF 
DA0694'A METAL WITNESS POST, ABOUT LEVEL WITH THE HIGHWAY, AND SET IN THE TOP 
DA0694'OF A CONCRETE POST PROJECTING 6 INCHES. 
DA0694 
DA0694 STATION RECOVERY (1981) 
DA0694 
DA0694'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
DA0694'RECOVERED IN GOOD CONDITION. 
DA0694 
DA0694 STATION RECOVERY (1994) 
DA0694 
DA0694'RECOVERY NOTE BY US POWER SQUADRON 1994 
DA0694'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 
DAo70g ....................................................................... 
DA0709 DESIGNATION - CEDA 
DA0709 PID - DA0709 
DA0709 STATE/COUNTY- AZ/MARICOPA 
DA0709 USGS QUAD - SGRR (1977) 

*CURRENT SURVEY CONTROL -~~~ ~ 

DA0709 
DA0709* NAD 83(1992)- 32 56 03.79292(N) 112 46 59.88137(W) ADJUSTED 
DA0709* NAVD 88 - 224.712 (meters) 737.24 (feet) ADJUSTED 
DA0709 
DA0709 LAPLACE CORR- 0.81 (seconds) DEFLEC96 
DA0709 GEOID HEIGHT- -31.31 (meters) GEOID96 
DA0709 DYNAMIC HT - 224.449 (meters) 736.38 (feet) COMP 
DA0709 MODELED GRAV- 979,465.6 (mgal) NAVD 88 
DA0709 
DA0709 HORZ ORDER - SECOND 
DA0709 VERT ORDER - FIRST CLASS I1 
DA0709 
DA0709.The horizontal coordinates were established by classical geodetic methods 
DA0709.and adjusted by the National Geodetic Survey in August 1993. 
DA0709 
DA0709.The orthometric height was determined by differential leveling 
DA0709.and adjusted by the National Geodetic Survey in June 1991. 
DA0709 
DA0709.The Laplace correction was computed from DEFLEC96 derived deflections. 
DA0709 
DA0709.The geoid height was determined by GEOID96. 
DA0709 
DA0709.The dynamic height is computed by dividing the NAVD 88 
DA0709.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 = 980.6199 gals.). 
nnn7ns - . - - . - - 
DA0709.The modeled gravity was interpolated from o served ravity values. 
DA0709 
DA0709; 

1oqJ53.173 qlll, I \  1.~9 P i h b u g - 5 ~ )  
North East Units Scale Converg. 

DA0709;SPC AZ C - 214,808.767 132,317.232 MT 0.99998096 -0 28 16.3 
DA0709;UTM 12 - 3,645,424.003 333,277.222 MT 0.99994274 -0 58 11.2 
DA0709 
DA0709: Primary Azimuth Mark Grid Az 
DA0709:SPC AZ C - I8 STA 4896+00 728.58 067 49 54.2 
DA0709:UTM 12 - I8 STA 4896tOO 728.58 068 19 49.1 
DA0709 
~~07091---------------------------------------------------------------------1 

DA07091 PID Reference Object Distance Geod. Az I 
DA0709 1 dddmmss. s I 
DA07091 DA1550 FNG GILA BENC GBN APPROX. 6.5 KM 0664046.8 1 
DA0709 1 I8 STA 4896tOO 728.58 0672137.9 1 
DA07091 DA0710 CEDA RM 1 13.350 METERS 08203 I 
DA0709 1 CEDA AZ MK 2623344.5 1 
DA07091 DA0708 CEDA RM 2 15.610 METERS 34916 I 
DAO7091---------------------------------------------------------------------1 
DA0709 
DA0709 SUPERSEDED SURVEY CONTROL 
DA0709 
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DA0709 NAD 83(1986)- 32 56 03.78584(N) 112 46 59.88598(W) AD( 1 2  
DA0709 NAD 27 - 32 56 03.61750(N) 112 46 57.27970(W) AD( ) 2 . . . . 
DA0709 NGVD 29 - 224.148 (m) 735.39 (f)ADJUNCH 1 2  
DA0709 
DAO709.Su~erseded values are not recommended for survev control. 

2 

DA0709.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0709.See file dsdata.txt to determine how the superseded data were derived. 
DA0709 
DA0709 MARKER: DS = TRIANGULATION STATION DISK 
~~0709-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
DAO~O~-STAMPING: CEDA 1960 
~~0709-PROJECTION : PROJECTING 3 CENTIMETERS 
~~0709-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~O~TSTABILITY: SURFACE MOTION 
DA0709 
DA0709 HISTORY - Date Condition Recov. By 
DA0709 HISTORY - 1960 MONUMENTED CGS 
DA0709 HISTORY - 1960 GOOD CGS 
DA0709 HISTORY - 1974 GOOD NGS 
DA0709 HISTORY - 1980 GOOD NGS 
DA0709 HISTORY - 1980 GOOD NGS 
DA0709 HISTORY - 1980 GOOD NGS 
DA0709 
DA0709 STATION DESCRIPTION 
DA0709 
DA0709'DESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH) 
DA0709'THE STATION IS 4.0 MILES WEST OF GILA BEND FROM THE JUNCTION OF 
DA0709'U.S. HIGHWAY 80 AND STATE HIGHWAY 85, ON THE SUMMIT OF A 
DA0709'SLIGHT RISE BETWEEN ABANDONED HIGHWAY 80 AND THE RAILROAD, 
DA0709'6-1/2 POLES WEST OF RAILROAD MILE POST 852, 102 FEET SOUTH OF THE 
DA0709'CENTERLINE OF THE ABANDONED HIGHWAY, 78 FEET FAST OF TELEPHONE 
DA0709'POLE NO. E 48, 46 FEET NORTH OF THE NORTH RAIL OF THE RAILROAD 
DA0709'AND 4 FEET NORTHWEST OF A METAL WITNESS POST WITH SIGN. 
DA0709' 
DA0709'TO REACH FROM THE JUNCTION OF U.S. HIGHWAY 80 AND STATE HIGHWAY 
DA0709'85 AT GILA BEND GO WEST ON U.S. HIGHWAY 80 FOR 4.0 MILES TO 
DA0709'THE STATION ON THE RIGHT. 
DA0709' 
DA0709'THE STATION, WITH UNDERGROUND MARK, STAMPED CEDA 1960, IS A 
DA0709'STANDARD DISK SET IN A SQUARE CONCRETE POST PROJECTING 2 INCHES. 
DA0709' 
DA0709'REFERENCE MARK NO. 1, STAMPED CEDA NO 1 1960, IS A STANDARD 
DA0709'DISK SET IN A SQUARE CONCRETE POST PROJECTING 5 INCHES, 43-1/2 
DA0709'FEET NORTH OF THE NORTH RAIL OF THE RAILROAD, 36 FEET WEST OF 
DA0709'TELEPHONE POLE F AND ABOUT 1 FOOT HIGHER THAN THE STATION. 
DA0709' 
DA0709'REFERENCE MARK NO. 2, STAMPED CEDA NO 2 1960, IS A STANDARD 
DA0709'DISK SET IN A SQUARE CONCRETE POST PROJECTING 4 INCHES, 51 
DA0709'FEET SOUTH OF THE CENTERLINE OF THE ABANDONED HIGHWAY AND 
DA0709'ABOUT THE SAME ELEVATION AS THE STATION. 
DA0709' 
DA0709'THE AZIMUTH MARK, STAMPED CEDA 1960, IS A STANDARD DISK 
DA0709'CEMENTED IN A DRILL HOLE IN THE CONCRETE FLOOR OF A INTERCHANGE, 
DA0709'17 FEET SOUTH OF THE CENTERLINE OF THE EAST BOUND TRAFFIC 
DA070g1LANE, 4.8 FEET WEST OF THE EAST EDGE OF THE CONCRETE FLOOR, 
DA0709'2.4 FEET NORTH OF THE SOUTH CURB AND FLUSH WITH THE ROADWAY. 
DA0709'TO REACH FROM THE STATION GO WEST ON U.S. HIGHWAY 80 (INTERSTATE 
DA0709'8) FOR 1.2 MILES TO A INTERCHANGE AND THE MARK. 
DA0709 
DA0709 STATION RECOVERY (1960) 

:?::::'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960 
DA0709'4.0 MI W FROM GILA BEND. 
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DA0709'4.0 MILES WEST ON U.S. HIGHWAY 80 FROM THE JUNCTION OF STATE HIGHWAY 
DA0709'85 AT GILA BEND, 6 1/2 POLES WEST OF MILE POST 852, 102 FEET SOUTH OF 
DA0709'THE CENTERLINE OF THE ABANDONED HIGHWAY, 78 FEET EAST OF TELEPHONE 
DA0709'POLE E 48, 51.21 FEET SOUTH OF R.M. 2, 46 FEET NORTH OF THE NORTH 
DA0709'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. 
DA0709 
DA0709 STATION RECOVERY (1974) 
DA0709 
DA0709'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1974 (CN) 
DA0709'THE STATION MARK AND REFERENCE MARKS 1 AND 2 WERE RECOVERED 
DA0709'AS DESCRIBED. THE AZIMUTH MARK IS BURIED UNDER THE HIGHWAY 
DA0709'SURFACE AND A NEW AZIMUTH MARK WAS ESTABLISHED AT THIS TIME. 
DA0709' 
DA0709'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. 
DA0709' 
DA0709'TO REACH THE STATION FROM THE INTERSECTION OF CAPITAL AVENUE 
DA0709'AND U.S. 80 IN GILA BEND, GO WEST ALONG U.S. 80 FOR 2.2 MILES 
DA0709'TO INTERSECTION WITH AN 1-8 OFF RAMP AND THE SOUTH FRONTAGE 
DA0709'ROAD. BEAR LEFT ALONG THE FRONTAGE ROAD FOR 1.8 MILES TO THE 
DA0709'STATION ON THE LEFT ON TOP OF A LOW RISE. 
DA0709' 
DA0709'HEIGHT OF LIGHT ABOVE STATION MARK 5 FEET. 
DA0709' 
DA0709'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--4 MILES WEST 
DA0709'OF GILA BEND 
DA0709 
DA0709 STATION RECOVERY (19801 
DA0709 
DA0709 ' RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0709'6.4 KM (4.0 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE 
DA0709'MARTIN AVENUE CROSSING IN GILA BEND, 0.3 KI4 (0.2 MI) SOUTHWEST OF 
DAO709'RAILROP.D MILEPOLE 852, 14.1 METERS (46.0 FT) NORTHWEST OF THE 
DA0709'NORTHWEST RAIL, 30.8 METERS (101 FT) SOUTHEAST OF THE CENTERLINE OF 
DA0709'THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80). 
DA0709'THE MARK IS 1.0 METERS W FROM A WITNESS POST. 
DA0709'THE MARK IS 1.5 M ABOVE THE TRACKS. 
nan7ns 

STATION RECOVERY (1980) 

DA0709'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0709'6.4 KM (4.0 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE 
DA0709'MARTIN AVENUE CROSSING IN GILA BEND, 0.3 KM (0.2 MI) SOUTHWEST OF 
DA0709'RAILROAD MILEPOLE 852, 14.1 METERS (46.0 FT) NORTHWEST OF THE 
DA0709'NORTHWEST RAIL, 30.8 METERS (101 FT) SOUTHEAST OF THE CENTERLINE OF 
DA0709'THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80). 
DA0709'THE MARK IS 1.0 METERS W FROM A WITNESS POST. 
DA0709'THE MARK IS 1.5 M ABOVE THE TRACKS. 
DA0709 
DA0709 STATION RECOVERY (1980) 
DA0709 
DA0709'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0709'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 
DAO685 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DA0685 DESIGNATION - TOSA 
DA0685 PID - DA0685 
DA0685 STATE/COUNTY- AZ/MARICOPA 
DA0685 USGS QUAD - SMURR (1977) 
DA0685 
DA0685 *CURRENT SURVEY CONTROL 
DA0685 
DA0685* NAD 83(1992)- 32 56 24.23295(N) 112 45 04.11137(W) ADJUSTED 
DA0685* NAVD 88 - 222.378 (meters) 729.59 (feet) ADJUSTED 
DA0685 
DA0685 LAPLACE CORR- 0.67 (seconds) DEFLEC96 
DA0685 GEOID HEIGHT- -31.30 (meters) GEOID96 
DA0685 DYNAMIC HT - 222.118 (meters) 728.73 (feet) COMP 
DA0685 MODELED GRAV- 979,461.7 (mgal) NAVD 88 
DA0685 
DA0685 HORZ ORDER - SECOND 
DA0685 VERT ORDER - FIRST CLASS I1 
DA0685 
DA0685.The horizontal coordinates were established by classical geodetic methods 
DA0685.and adjusted by the National Geodetic Survey in August 1993. 
DA0685 
DA0685.The orthometric height was determined by differential leveling 
DA0685.and adjusted by the National Geodetic Survey in June 1991. 
DA0685 
DA0685.The Laplace correction was computed from DEFLEC96 derived deflections. 
DA0685 
DA0685.The geoid height was determined by GEOID96. 
DA0685 
DA0685.The dynamic height is computed by dividing the NAVD 88 
DA0685.geopotential number by the normal gravity value computed on the 
DA0685.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DA0685.degrees latitude (G = 980.6199 gals.). 
DA0685 
DA0685.The modeled gravity was interpolated from obs rved gravity v lues. 
DA0685 
DA0685: 

7~G173-331'-1 L\%3,'?9q,G12 [ ~ 6 u %  -$PC\ 
North East Units Scale Convera. 

DA0685;SPC AZ C - 215,414.143 135,329.576 MT 0.99997505 -0 27 13:6 
DA0685;UTM 12 - 3,646,003.118 336,294.595 MT 0.99993045 -0 57 08.7 
DA0685 
DA0685: Primary Azimuth Mark Grid Az 
DA0685:SPC AZ C - U 319 257 00 59.9 
DA0685:UTM 12 - U 319 257 30 55.0 
DA0685 
DAO6851---------------------------------------------------------------------1 

DA06851 PID Reference Object Distance Geod. Az I 
DA0685 1 dddmmss . s I 
DA06851 DA1165 TOSA RM 3 15.043 METERS 00526 1 
DA06851 DA1550 RNG GILA BENC GBN APPROX. 3.5 KM 0564301.7 1 
DA06851 DA0684 TOSA RM 1 18.237 METERS 08941 I 
DA06851 DA0600 U 319 2563346.3 1 
DA06851 DA0686 TOSA RM 2 18.072 METERS 28627 I 
DAO6851---------------------------------------------------------------------1 
DA0685 
DA0685 SUPERSEDED SURVEY CONTROL 
DA0685 
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DA0685 NAD 83(1986)- 32 56 24.22571(N) 112 45 04.11588(W) AD( 1 2  
DA0685 NAD 27 - 32 56 24.05980(N) 112 45 01.51390(W) AD( ) 2 
DA0685 NGVD 29 - 221.809 (m) 727.72 ( f )  ADJ UNCH 1 2 @ DA0685 
DA0685.Superseded values are not recommended for survey control. 
D A O ~ ~ ~ . N G S  no longer adjusts projects to the NAD 27 O~-NGVD 29 datums. 
DA0685.See file dsdata.txt to determine how the superseded data were derived. 
DA0685 
DA0685 MARKER: DS = TRIANGULATION STATION DISK 
~~0685-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
DAO~E~-STAMPING: TOSA 1960 
~~0685-PROJECTION: PROJECTING 10 CENTIMETERS 
~~0685-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~E~?STABILITY: SURFACE MOTION 
DA0685 
DA0685 HISTORY - Date Condition Recov. By 
DA0685 HISTORY - 1960 MONUMENTED CGS 
DA0685 HISTORY - 1960 GOOD CGS 
DA0685 HISTORY - 1974 GOOD NGS 
DA0685 HISTORY - 1980 GOOD NGS 
DA0685 HISTORY - 1980 GOOD NGS 
DA0685 HISTORY - 1980 GOOD NGS 
DA0685 
DA0685 STATION DESCRIPTION 
DA0685 
DA0685'DESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH) 
DA0685'THE STATION IS 2.1 MILES WEST ALONG U.S. HIGHWAY 80 FROM THE 
DA0685'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, 50 FEET NORTH OF THE NORTH 
DA0685'RAIL OF THE RAILROAD, 34-1/2 FEET NORTHWEST OF A TELEPHONE 
DA0685'POLE AND 5.2 FEET SOUTH OF A METAL WITNESS POST WITH SIGN. 
DA0685' 
DA0685'THE STATION, WITH UNDERGROUND MARK, STAMPED TOSA 1960, IS A 
DA0685'STANDARD DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 
DA0685'5 INCHES. 
DA0685' 
DA0685'REFERENCE MARK NO. 1, STAMPED TOSA NO 1 1960, IS A STANDARD 
DA0685'DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 4 INCHES, 
DA0685'38 FEET NORTH OF THE NORTH RAIL OF THE RAILROAD AND 26 FEET 
DA0685'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 PAIL OF THE RAILROAD AND 47-1/2 FEET SOUTHEAST OF 
DA0685'A POWER POLE. 
DA0685' 
DA0685'THE BENCH MARK (AZIMUTH MARK), STAMPED U 319 1952, IS A 
DAO685'STANDARD DISK CEMENTED IN A DRILL HOLE IN THE TOP OF THE 
DA0685'NORTHWEST CONCRETE ABUTMENT OF A RAILROAD BRIDGE, 11-1/2 
DA0685'POLES EAST OF MILE POLE 853 AND 6 FEET NORTH OF THE NORTH PAIL 
DA0685'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 
DA0685'2.1 MI W FROM GILA BEND. 
DA0685'2.1 MILES WEST ON U.S. HIGHWAY 80 FROM THE JUNCTION OF STATE HIGHWAY 
DA0685'85 AT GILA BEND, 0.7 MILE WEST OF HIGHWAY MILE POST 118, 143 FEET 
DA0685'SOUTH OF THE CENTERLINE OF THE HIGHWAY, 19.83 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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DA0685'RAILROAD, 34 1/2 FEET NORTHWEST OF A TELEPHONE POLE, 5.2 FEET SOUTH OF 
DA0685'A METAL WITNESS POST WITH SIGN, SET IN A CYLINDRICAL CONCRETE POST 
DA0685'PROJECTING 5 INCHES. 

@ DA0685 
DA0685 STATION RECOVERY (1974) 
DA0685 
DA0685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1974 (CN) 
DA0685'THE STATION MARK, REFERENCE MARK 2 AND THE AZIMUTH MARK WERE 
DA0685'RECOVERED AS DESCRIBED AND FOUND IN GOOD CONDITION. REFERENCE 
DA0685'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 
DA0685'48 FEET WEST OF WITNESS POST AND SIGN, 2 FEET SOUTH OF A 
DA0685'RAILROAD TIE SET VERTICALLY IN FENCELINE. THE MARK PROJECTS 
DA0685'6 INCHES. 
DA0685' 
DA0685'HEIGHT OF LIGHT ABOVE STATION MARK 5 FEET. 
DA0685' 
DA0685'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--2 MILES 
DA0685'WEST OF GILA BEND 
DA0685 
DA0685 STATION RECOVERY (1980) 
DA0685 
DA0685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0685'3.4 KM (2.1 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE 
DA0685'MARTIN AVENUE CROSSING IN GILA BEND, 1.0 KM (0.6 MI) SOUTHWEST OF 
DA0685'THE INTERSTATE HIGHWAY 8 OVERPASS, 15.3 METERS (50.0 FT) NORTHWEST OF 
DA0685'THE NORTHWEST RAIL, 29.4 METERS (96.5 FT) SOUTHEAST OF THE EXTENDED 
DA0685'CENTERLINE OF THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80), 15.0 METERS 
DA0685'(49.0 FT) SOUTHEAST OF THE SOUTHEAST RIGHT-OF-WAY FENCE. 
DA0685'THE MARK IS 1.8 METERS SE FROM A WITNESS POST. 
DA0685'THE MARK IS ABOVE LEVEL WITH THE TRACKS. 

STATION RECOVERY (1980) - 
DA0685 
DA0685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0685'3.4 KM (2.1 MI) SOUTHWEST ALONG THE SOUTHERN PACIFIC RAILROAD FROM THE 
DA0685'MARTIN AVENUE CROSSING IN GILA BEND, 1.0 KM (0.6 MI) SOUTHWEST OF 
DA0685'THE INTERSTATE HIGHWAY 8 OVERPASS, 15.3 METERS (50.0 FT) NORTHWEST OF 
DA0685'THE NORTHWEST RAIL, 29.4 METERS (96.5 FT) SOUTHEAST OF THE EXTENDED 
DA0685'CENTERLINE OF THE FRONTAGE ROAD (OLD U.S. HIGHWAY 80), 15.0 METERS 
DA0685'(49.0 FT) SOUTHEAST OF THE SOUTHEAST RIGHT-OF-WAY FENCE. 
DA0685'THE MARK IS 1.8 METERS SE FROM A WITNESS POST. 
DA0685'THE MARK IS ABOVE LEVEL WITH THE TRACKS. 
DA0685 
DA0685 STATION RECOVERY (1980) 
DA0685 
DA0685'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0685'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 
DA0680 ....................................................................... 
DA0680 DESIGNATION - COY 
DA0680 PID - DA0680 
DA0680 STATE/COUNTY- AZ/MARICOPA 
DA0680 USGS QUAD - GILA BEND (1976) 
DA0680 
DA0680 *CURRENT SURVEY CONTROL 
DA0680 
DA0680* NAD 83(1992)- 32 56 16.55592(N) 112 43 23.26795(W) ADJUSTED 
DA0680* NAVD 88 .. 229.748 (meters) 753.76 (feet) ADJUSTED 
DA0680 
DA0680 LAPLACE CORR- 0.59 (seconds) DEFLEC96 
DA0680 GEOID HEIGHT- -31.28 (meters) GEOID96 
DA0680 DYNAMIC HT - 229.478 (meters) 752.88 (feet) COMP 
DA0680 MODELED GRAV- 979,456.4 (mgal) N A W  88 
DA0680 
DA0680 HORZ ORDER - SECOND 
DA0680 VERT ORDER - FIRST CLASS I1 
DA0680 
DA0680.The horizontal coordinates were established by classical geodetic methods 
DA0680.and adjusted by the National Geodetic Survey in August 1993. 
DA0680 
DA0680.The orthometric height was determined by differential leveling 
DA0680.and adjusted by the National Geodetic Survey in June 1991. 
DA0680 
DA0680.The Laplace correction was computed from DEFLEC96 derived deflections. 
DA0680 
DA0680.The geoid height was determined by GEOID96. 
DA0680 
DA0680.The dynamic height is computed by dividing the NAVD 88 
DA0680.geopotential number by the normal gravity value computed on the 
DAO68O.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DA0680.degrees latitude (G = 980.6199 gals.). 
DA0680 
DA0680.The modeled gravity was interpolated from obs rved gravity values. 
~ ~ 0 6 8 0  105,Bqb.513 45Z1582.b&~ [ C ~ ~ L U ~ H  -~PC) 
DA0680; North East Units Scale Converg . 
DA0680;SPC AZ C - 215,157.257 137,947.201 MT 0.99997010 -0 26 18.7 
DA0680;UTM 12 - 3,645,723.475 338,909.761 MT 0.99991997 -0 56 13.6 
DA0680 
DA0680: Primary Azimuth Mark Grid Az 
DA0680:SPC AZ C - M 298 140 57 52.2 
DA0680:UTM 12 - M 298 141 27 47.1 
DA0680 
DAO6801---------------------------------------------------------------------1 
DA06801 PID Reference Object Distance Geod. Az I 
DA0680 1 dddmms s . s I 
DA06801 DA1550 RNG GILA BENC GBN APPROX. 2.2 KM 0084134.7 1 
DA06801 DA0682 COY RM 1 16.900 METERS 13930 I 
DA06801 DA0646 M 298 1403133.5 1 
DA06801 DA0681 COY RM 2 17.308 METERS 23835 I 
DAO6801---------------------------------------------------------------------/ 
DA0680 
DA0680 SUPERSEDED SURVEY CONTROL 
DA0680 
DA0680 NAD 83(1986)- 32 56 16.54853(N) 112 43 23.27245(W) AD( ) 2 
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DA0680 NAD 27 - 32 56 16.38390(N) 112 43 20.67360(W) AD( ) 2 
DA0680 NGVD 29 - 229.184 (m) 751.91 (f)ADJUNCH 1 2  
DA0680 
DA0680.Superseded values are not recommended for survey control. 
DA0680.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0680.See file dsdata.txt to determine how the superseded data were derived. 
DA0680 
DA0680 MARKER: DS = TRIANGULATION STATION DISK 
~~0680-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
~~0680-STAMPING: COY 1960 
~~0680-STABILITY: C = MAY HOLD. BUT OF TYPE COMMONLY SUBJECT TO 
DAO~~OTSTABILITY: SURFACE MOTION 
DA0680 
DA0680 HISTORY - Date Condition Recov. By 
DA0680 HISTORY - 1960 MONUMENTED CGS 
DA0680 HISTORY - 1960 GOOD CGS 
DA0680 HISTORY - 1980 GOOD NGS 
DA0680 HISTORY - 1980 GOOD NGS 
DA0680 HISTORY - 1980 GOOD NGS 
DA0680 HISTORY - 1981 GOOD NGS 
DA0680 HISTORY - 19941202 MARK NOT FOUND USPSQD 
DA0680 
DA0680 STATION DESCRIPTION 
DA0680 
DA06801DESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH) 
DA06801THE STATION IS 0.6 MILE SOUTH OF THE CENTER OF GILA BEND AT 
DA06801THE PROPOSED SITE OF AN INTERCHANGE FOR THE INTERSTATE ROUTE 
DA0680'85. 
DA0680' 
DA0680'TO REACH THE STATION FROM THE POST OFFICE IN GILA BEND, 
DA0680'PROCEED SOUTH ALONG STATE ROUTE 85 FOR 1 MILE TO THE STATION 
DA0680'ON THE RIGHT AT ABOUT THE CENTER OF A CURVE TO THE SOUTH, 
DA06801ABOUT 150 FEET WEST OF THE HIGHWAY AND 4 FEET NORTH OF A METAL 
DA06801WITNESS POST WITH SIGN ATTACHED. 
DA0680' 
DA0680'THE STATION, WITH UNDERGROUND MARK, STAMPED COY 1960 IS A 
DA06801STANDARD DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 
DA0680'4 INCHES. 
DA0680' 
DA0680tREFERENCE MARK 1, STAMPED COY NO 1 1960, IS A STANDARD DISK 
DA0680tSET IN A CYLINDRICAL CONCRETE POST PROJECTING 6 INCHES. 
DA0680' 
DA06801REFERENCE MARK 2, STAMPED COY NO 2 1960, IS A STANDARD DISK 
DA0680'SET IN A CYLINDRICAL CONCRETE POST PROJECTING 6 INCHES. 
DA0680' 
DA0680'THE AZIMUTH MARK, STAMPED M 298 1951, IS A STANDARD BENCH 
DA06801MARK DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 
DA068011NCHES. IT IS 60 FEET WEST FROM THE CENTER LINE OF A GRAVELED 
DA0680rROAD AND 2-1/2 FEET NORTH OF A WOODEN WITNESS POST. 
DA0680' 
DA0680tT0 REACH THE AZIMUTH MARK FROM THE STATION, GO EAST ALONG 
DA068O'STATE ROUTE 85 FOR 0.4 MILE TO A CURVE TO THE NORTH, TURN 
DAO68O'RIGHT, SOUTH, ONTO A GRAVELED ROAD AND FOLLOW IT FOR 0.7 MILE 
DA06801T0 THE MARK ON THE RIGHT, WEST, SIDE OF THE ROAD. 
DA0680 
DA0680 STATION RECOVERY (1960) 
DA0680 
DA0680'RECOVERY NOTE BY COAST AND GEODETIC SURVEY 1960 
DA0680'1.0 MI S FROM GILA BEND. 
DA0680'1.0 MILE SOUTH ON STATE HIGHWAY 85 FROM THE JUNCTION OF U.S. HIGHWAY 
DA0680'80 AT GILA BEND, 150 FEET WEST OF THE CENTERLINE OF THE HIGHWAY, 56.78 
DA0680'FEET NORTHEAST OF R.M. 2. 55.45 FEET NORTHWEST OF R.M. 1. 4 FEET NORTH 
DA068010F A METAL WITNESS POST WITH SIGN, SET IN A CYLINDRICAL CONCRETE POST 
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DA0680'PROJECTING 4 INCHES. 
DA0680 -.-. . . ~ 

DA0680 STATION RECOVERY (1980) 
DA0680 
DA0680'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0680'RECOVERED IN GOOD CONDITION. 
DA0680 
DA0680 STATION RECOVERY (1980) 
DA0680 
DA06801RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0680tRECOVERED IN GOOD CONDITION. 
DA0680 
DA0680 STATION RECOVERY (1980) 
DA0680 
DA0680'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1980 
DA0680tRECOVERED IN GOOD CONDITION. 
DA0680 
DA0680 STATION RECOVERY (1981) 
DA0680 
DA06801RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 (BWM) 
DA0680'THE STATION, RM 1 AND RM 2 WERE RECOVERED AS DESCRIBED. 
DA0680 
DA0680 STATION RECOVERY (1994) 
DA0680 
DA06801RECOVERY NOTE BY US POWER SQUADRON 1994 
DA0680'MARK NOT FOUND. 

*** retrieval complete. 
Elapsed Time = 00:00:02 
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a The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 5.91 
Starting Datasheet Retrieval... 
1 National Geodetic Survey, Retrieval Date = SEPTEMBER 7, 1999 
DAO672 ....................................................................... 
DA0672 DESIGNATION - GIANT 
DA0672 PID - DA0672 
DA0672 STATE/COUNTY- AZ/MARICOPA 
DA0672 USGS QUAD - GILA BEND (1976) 
DA0672 
DA0672 *CURRENT SURVEY CONTROL 
DA0672 
DA0672* NAD 83(1992)- 32 55 33.15376(N) 112 40 40.56720(W) ADJUSTED 
DA0672* NAVD 88 - 250.31 (+/-2cm) 821.2 (feet) VERTCON 
DA0672 
DA0672 LAPLACE CORR- 1.61 (seconds) DEFLEC96 
DA0672 GEOID HEIGHT- -31.25 (meters) GEOID96 
DA0672 
DA0672 HORZ ORDER - FIRST 
DA0672 VERT ORDER - SECOND CLASS 0 (See Below) 
DA0672 
DA0672.The horizontal coordinates were established by classical geodetic methods 
DA0672.and adjusted by the National Geodetic Survey in August 1993. 
DA0672 
DA0672.The NAVD 88 height was computed by applying the VERTCON shift value to 
DA0672.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.) 
DA0672.The vertical order pertains to the superseded datum. 
DA0672 
DA0672.The Laplace correction was computed from DEFLEC96 derived deflections. 
DA0672 
DA0672.The geoid height was determined by GEOID96. 
~ ~ 0 6 7 2  7~1,qob.qj;q c\bGIY\G.l#Z ( ~ ~ m ~ d - 5 ~ ~ )  
DA0672; North East Units Scale Converg. 
DA0672;SPC AZ C - 213,788.835 142,163.823 MT 0.99996248 -0 24 49.7 
DA0672;UTM 12 - 3,644,318.495 343,114.089 MT 0.99990349 -0 54 44.0 
DA0672 
DA0672: Primary Azimuth Mark Grid AZ 
DA0672:SPC AZ C - M 354 RESET 289 20 44.1 
DA0672:UTM 12 - M 354 RESET 289 50 38.4 
DA0672 
DAO6721---------------------------------------------------------------------1 

DA06721 PID Reference Object Distance Geod. Az I 
DA0672 I dddmmss. s I 
DA06721 DA0670 GIANT FW 1 16.109 METERS 05633 I 
DA06721 DA0671 GIANT FW 2 21.392 METERS 17443 I 
DA06721 DA0674 M 354 RESET 2885554.4 1 
DA06721 DA0673 M 354 2900944.4 1 
DAO6721---------------------------------------------------------------------1 
DA0672 
DA0672 SUPERSEDED SURVEY CONTROL 
DA0672 
DA0672 NAD 83(1986)- 32 55 33.14601(N) 112 40 40.57142(W) AD( ) 1 
DA0672 NAD 27 - 32 55 32.98480(N) 112 40 37.97500(W) AD( 

- ) 1 
DA0672 NGVD 29 249.706 (m) 819.24 ( f )  ADJ UNCH 2 0 
DA0672 
DA0672.Superseded values are not recommended for survey control. 
DA0672.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DA0672.See file dsdata.txt to determine how the superseded data were derived. 
DA0672 
DA0672 - MARKER: DS = TRIANGULATION STATION DISK 
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DA0672 SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
~~0672-STAMPING: GIANT 1960 
~~0672-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DAO~~~?STABILITY: SURFACE MOTION 
DA0672 
DA0672 HISTORY - Date Condition Recov. By 
DA0672 HISTORY - 1960 MONUMENTED CGS 
DA0672 HISTORY - 1971 SEE DESCRIPTION NGS 
DA0672 HISTORY - 1971 GOOD NGS 
DA0672 
DA0672 STATION DESCRIPTION 
DA0672 
DA067ZtDESCRIBED BY COAST AND GEODETIC SURVEY 1960 (WWH) 
DA0672'THE STATION IS 2 MILES SOUTHEAST OF GILA BEND ON THE OPEN 
DA0672'DESERT ABOUT 300 FEET SOUTH OF THE CENTER OF THE INTERSTATE 
DA0672'ROUTE ON A SLIGHT RISE. 
DA0672 ' 
DA0672'TO REACH THE STATION FROM THE JUNCTION OF U.S. HIGHWAY 80 AND 
DA0672'STATE ROUTE 84, 1 MILE EAST OF THE CENTER OF GILA BEND PROCEED 
DA0672'SOUTHEAST ALONG STATE ROUTE 84 FOR 2.5 MILES TO A STEEL GATE 
DA0672'IN THE RIGHT OF WAY FENCE LINE ON THE RIGHT (KEY NEEDED), TURN 
DA0672'RIGHT, SOUTHERLY, FOR 0.2 MILE TO THE PROPOSED INTERSTATE 
DA0672'ROUTE, TURN RIGHT, WEST, FOR 0.5 MILE TO THE STATION ON THE 
DA0672'SOUTH SIDE OF THE HIGHWAY 4 FEET SOUTH OF A METAL WITNESS POST 
DA0672'WITH SIGN. 
DA0672' 
DA0672'THE STATION, WITH UNDERGROUND MARK, STAMPED GIANT 1960 IS A 
DA0672'STANDARD DISK SET IN A SQUARE CONCRETE POST PROJECTING 4 INCHES. 
DA0672' 
DA067Z1REFERENCE MARK 1, STAMPED GIANT NO 1 1960, IS A STANDARD DISK 
DA0672'SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES. 
DA0672 ' 
DA0672'REFERENCE MARK 2, STAMPED GIANT NO 2 1960, IS A STANDARD 
DA0672'DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES. 
DA0672 ' 
DA0672'THE AZIMUTH MARK, STAMPED M 354 1960, IS A STANDARD BENCH 
DA0672'MARK DISK SET IN A CYLINDRICAL CONCRETE POST PROJECTING 8 INCHES 
DA0672'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 
DA0672'OF THE HIGHWAY. 
DA0672 ' 
DA0672'A 2-WHEEL DRIVE STATION. 
DA0672 
DA0672 STATION RECOVERY (1971) 
DA0672 
DA0672'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1971 (WMJ) 
DA0672'THE STATION MARK, REFERENCE MARK 1 AND REFERENCE MARK 2 WERE 
DA0672'RECOVERED IN GOOD CONDITION. BENCH MARK M 354 WAS DESTROYED 
DA0672'AND RESET IN 1969. DISTANCES AND DIRECTIONS TO THE REFERENCE 
DA0672'MARKS COMPARED WITH 1960 OBSERVATIONS. A COMPLETE NEW DESCRIPTION 
DA0672'FOLLOWS. 
DA0672 ' 
DA0672'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 
DA067Z11NTERSTATE HIGHWAY. 
DA0672 ' 
DA0672'TO REACH THE STATION FROM ONE BLOCK SOUTH OF THE POST OFFICE 
DA0672'IN GILA BEND, GO EAST ON U.S. HIGHWAY 80 FOR 1.15 MILES TO 
DA0672'THE JUNCTION OF STATE HIGHWAY 84. TAKE STATE HIGHWAY 84 
DA0672'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. 
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DA0672'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 ' 
DA0672'THE STATION MARK IS A STANDARD DISK STAMPED GIANT 1960, SET 
DA0672'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. 
DA0672 ' 
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 AZIMUTH 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 
DA0672'OF A BRIDGE. IT IS 35.6 FEET NORTH OF THE CENTER OF THE WEST 
DA0672'BOUND LANE OF INTERSTATE HIGHWAY 8, 36.6 FEET WEST OF THE 
DA0672'EAST END AND 1.6 FEET EAST OF THE WEST END OF THE ABUTMENT. 
DA0672' 
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 
DA0672'MARK ON THE RIGHT. 
DA0672 ' 
DA0672'AIRLINE DISTANCE AND DIRECTION FROM NEAREST TOWN--2 MILES 
DA0672'SOUTHEAST OF GILA BEND 
DA0672 
DA0672 STATION RECOVERY (1971) 
DA0672 
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 
DA0672'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 
DA0672'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 
DA0672'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 Calculator - Version 3.09 

Date: 09/13/99 Time: 10:52:21 
U 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Ceda Mea Ceda Mea 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 28' 16.43493" 
Scale Factor: 0.999980946842 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
h-*No geodetic da,tum 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 3.79324 

Longitude: 112 46 59.88070 

MSL Height: 737.261 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.893 feet 

Converted t o  N G M  29 height: 735.368 feet 



The Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 10:46:16 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Base Base 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 27' 9.58443" 
Scale Factor: 0.999974653014 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Anput 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 29.12306 

Longitude: 112 44 56.38204 

MSL Height: 724.621 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.883 feet 

Converted t o  NGVD 29 height: 722.738 feet 



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) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 27' 13.72882" 
Scale Factor: 0.999975041000 

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 - - - - -  

h The input, and output geodetic datum transformations are equivalent. 
No geodetlc 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 

Lati tude: 32 56 24.23286 

Longitude: 112 45 4.11162 

MSL Height: 729.574 f t  

D a t u m  s h i f t  (NAVD 88 - NGW 29) : 1.883 f e e t  

Converted t o  NGVD 29 height:  727.691 f e e t  



The Geographic Calculator - Version 3.09 

Date: 09/13/99 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) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 18.79159" 
Scale Factor: 0.999970090789 

system: 
Datum Transf. : 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
@No giodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Quest ions  concerning t h e  VERTCON process  may b e  mai led t o  NGS 
Latitude: 32 56 16.55556 

Longitude: 112 43 23.26914 

MSL Height: 753.658 ft 

Datum shift (NAM 88 - NGVD 29) : 1.906 feet 

Converted to NGVD 29 height: 751.752 feet 



The Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:00:45 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Giant Mea Giant Mea 

Convergence: (Degrees) -0" 24' 49.82252" 
Scale Factor: 0.999962471822 

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,. The input and output geodetic datum transformations are equivalent. 
N o  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 
Lati tude: 32 55 33.15387 

Longitude: 112 40 40.56642 

MSL Height: 821.21 f t  

D a t u m  s h i f t  (NAVD 88 - NGM 29) : 1.969 f e e t  

Converted t o  NGVD 29 height: 819.241 f e e t  

http //www ngs noaa govlcgl-binNERTCONIvert 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 FAX (207) 582-7001 

BM R-1 Mea BM R-1 Mea 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht . : (Meters) 
Convergence: (Degrees) -0" 26' 42.98127" 
Scale Factor: 0.999972395811 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The lnput and output geodetic datum transformations are equivalent. 
No g.odetic 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 

Lati tude: 32 54 45.02467 

Longitude: 112 44 9.76790 

MSL Height: 789.864 f t  

D a t u m  s h i f t  (NAW 88 - N G W  29)  : 1.926 feet 

Converted t o  NGVD 29 height :  787.938 f e e t  



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht . : (Meters ) 

BM X-13 MEA BM X-13 MEA 

Convergence: (Degrees) -0" 24' 59.87943" 
Scale Factor: 0.999963060560 

System: 
Datum Transf . : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
'No gLocietic 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 58 44.71101 

Longitude: 112 40 55.11571 

MSL Height: 735.982 ft 

Datum shift ( N A ~  88 - NGvD 29) : 1.988 feet 

Converted to NGVD 29 height: 733.994 feet 



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 

EM 6-361 MEA 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 24' 43.23656" 
Scale Factor: 0.999961610701 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The lnput and output geodetic datum transformations are equivalent. 
N o  g;odetic 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 59 29.14612 

Longitude: 112 40 23.64317 

MSL Height: 735.861 ft 

Datum shift (NAVD 88 - NGVD 29) : 2.014 feet 

Converted to NGVD 29 height: 733.847 feet 



The Geographic Calculator - Version 3.09 

Date: 10/25/99 Time: 13:52:29 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 28' 58.24040" 
Scale Factor: 0.999984937664 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

,.-.The input,and output geodetic datum transformations are equivalent. 
No geodetlc 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 30.13983 n 

Longitude: 112 48 16.12557 

MSL Height: 716.524 f t  

Datum s h i f t  (NAM 88 - N ~ D  29) : 1.886 feet 

Converted to  NGVD 29 height: 714.638 feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 28' 58.48456" 
Scale Factor: 0.999985059518 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

h u e  The input, and output geodetic datum transformations are equivalent. 
No geodetxc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



a Questions concerning the VERTCON process may be mailed to Jf@ 

Latitude: 32 55 35.96622 

Longitude: 112 48 17.87042 

MSL Height: 742.399 f t  

Datum s h i f t  (NAW 88 - NGVD 29) : 1.896 feet 

Converted to  NGVD 29 height: 740.503 feet 



The Geographic Calculator - Version 3.09 

Date: 10/25/99 Time: 13:55:59 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 28' 59.32102" 
Scale Factor: 0.999985235961 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
he 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 
,~..~ . ~ ~ ~ - ~ ~ . ~ ~ ~  .... ~ . . . ~  .... ~~~-~ .. . . ~  ~ ---- ~ -~ . . ~~~ ----- ~ ~~. ..,. ~~~ 

Latitude: 32 54 43.80193 

Longitude: 112 48 20.65857 

MSL Height: 758.400 f t  

Datum s h i f t  (NAVD 88 - NOVD 29) : 1.903 feet 

Converted to  NGVD 29 height: 756.497 feet 



The Geographic Calculator - Version 3.09 

- 
Date: 10/25/99 Time: 13:56:35 

Blue Marble Geoqraphics - - 

46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



Questions concerning the VERTCON process may be mailed to 
.~ - ~ .  . ~~ ~ ~ - . ~ ~ ~ ~  ~- ~ ~ ~ ~ - ~ . . .  . ~ ~~ . .~ ~~ ~ ..,. ~~ 

Lati tude:  32 55 36.99688 

Longitude: 112 47 38.32811 

MSL Height: 732.994 f t  

Datum s h i f t  (NAVD 88 - NWD 29) : 1 . 8 9 6  feet 

Converted to NGVD 29 h e i g h t :  731.098 feet 



. .  . :. . (* 

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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht . : (Meters ) 
Convergence: (Degrees) -0" 28' 15.29568" 
Scale Factor: 0.999980792533 

System: 
Datum Transf . : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

I,,@ The input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to J@S 
. ~ . . ~ ~ .  . .. ~- . . ~ .... ~.~~ ~.~~~~ ...  ~ ~ ~ . .  ~ . . - ~ ~ ~ ~  ~ .~ -~~ 

Lat i tude:  32 56 30.33138 

Longitude: 112 46 57 .16683  

MSL Height:  732 .459  f t  

Datum sh i f t  (m 88 - NGVD 29) : 1 . 8 8 6  feet 

Converted to NGVD 29 h e i g h t :  730 .573  feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 28' 13.46377" 
Scale Factor: 0.999980798103 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
gLodetic datum shift has been computed ox applied. 

Geodetic datum information is for reference purposes only. 



a .  
Questions concerning the VERTCON process may be mailed to NGS 

~~~ 
~ ~ --.. ~ ~~~ .~~- ----. .. ~ ~ ~ 

Latitude: 32 54 45.48627 

Longitude: 112 46 56.24315 

MSL Height: 768.055 ft 

Datum sh i f t  (NAVD 08 - NGVD 29) : 1.913 feet 

Converted to  NGVD 29 height: 766.142 feet 



The Geographic Calculator - 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 27' 52.13273" 
Scale Factor: 0.999978599185 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

N O .  The input, and output geodetic datum transformations are equivalent. 
No geodet~c datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed t o  NGS 
. ~ ~- .. ~~ ~~- .... ~ ~ -~ ~~.~ ..... ~~~ ~~~ .. . ~ . . ~ ~ ~ ~  ~. . ~~~~~~ ~. .. 

Latitude: 32 56 30.82167 

Longitude: 112 46 14.57003 

MSL Height: 716.664 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.883 feet 

Converted to NGVD 29 height: 714.781 feet 



The Geographic Calculator - Version 3.09 

- 
Date: 10/25/99 Time: 13:59:26 

Blue Marble Geographics 
46 Water Stxeet, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 27' 50.65294" 
Scale Factor: 0.999978548811 

System: 
Datum Transf. : 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



Questions concerning the VERTCON process may be mailed to NGS 
. ~ ~ -~ ~.. .. .... .. ---- ~ .... .. ~ ..... ~~ 

Latitude: 32 55 37.73811 

Longitude: 112 46 13.06975 

MSL Height: 745.187 f t  

Datum s h i f t  (NAVD 88 - NGW 29) : 1.900 feet 

Converted t o  N G M  29 height: 743.287 feet 



The Geographic 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 27' 50.36446" 
Scale Factor: 0.999978608075 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



- 
Questions concernina the VERTCON process may be mailed to NGS - - - - - 
~~~ ., . ~ . ~ .  . ~.~ ~ ~-~~ .~ .  . ~ .. ~.~ . ~~ 

Latitude: 32 54 46.07386 

Longitude: 112 46 13.72779 

MSL Height: 772.737 ft 

Datum shift (NAVD 88 - NW 29) : 1.916 feet 

Converted to NGVD 29 height: 770.821 feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 27' 29.88297" 
Scale Factor: 0.999976506564 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



a Questions concerning the VERTCON process may be mailed t o  E S .  
-~ ~-~ . . ~  ---- ......... . 

Latitude: 32 56 40.00513 

Longitude: 112 45 33.45502 

MSL Height: 709.545 f t  

Datum s h i f t  (NAW 88 - NGW 29) : 1.880 feet 

Converted t o  N G M  29 height: 707.665 f e e t  



The Geographic Calculator - Version 3.09 

Date: 10/25/99 Time: 14:01:05 

Blue Marble Geographics . . 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht . : (Meters ) 
Convergence: (Degrees) -0" 27' 27.45945" 
Scale Factor: 0.999976467440 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

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. 



Questions concerning the VERTCON process may be mailed to - N s  
~ ~~~~ ~~~ .~ ~~ ~ ~ .~ ~ ~ . .  ~~ ~~ -~~ ~ ., ~ ~~ .~ . ~~ ~~~ . ~~~~~ . . ~ . ~  ~~~~~~ . . ~ ~ ~  ~~~- 

L a t i t u d e :  32  54 45 .89406  

Longitude:  112 45 31 .58750  

MSL He ight :  7 7 6 . 3 2 5  f t  

Datum sh i f t  (NAM 88 - NGVD 29) : 1 . 9 1 9  feet 

Converted to  NGVD 2 9  h e i g h t :  774 .406  feet 



'he Geographic C a l c u l a t o r  - Vers ion  3 .09 

l a t e :  10/25/99 Time: 14:22:01 

3lue Marble Geographics  
16 Water S t r e e t ,  Gard ine r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

i o r t h i n g :  ( F e e t )  
Zas t ing :  ( F e e t )  

L a t i t u d e :  (Degrees)  
Longitude:  (Degrees )  
3 l l i p .  H t .  : (Meters) 

'onvergence: (Degrees )  -0" 2 7 '  5.28574" 
Scale  F a c t o r :  0.999974341269 

system: 
3atum T r a n s f .  : 
3 l l i p s o i d :  
Zone: 

U n i t e d  S t a t e s  S t a t e  P lane  1983 Geode t i c  
North  American Datum 1983 North  American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

\TO' h e  i n p u t  and o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  e0 g e o d e t i c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
G e o d e t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  o n l y .  



Questions concerning the VERTCON process may be mailed to NGS .~ ..., .. ~ ~.~~~ ~~. ~~ .. .~ ~~~ . . ~  ~~. . . . ~  - 
Latitude: 32 55 37.53018 

Longitude: 112 44 49.63255 

MSL Height: 754.975 f t  

Datum s h i f t  (NAVD 88 - ~ r n  2s) : 1.903 feet 

Converted to NGVD 29 height: 753.072 feet 



''-0 Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:02:22 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

iorthing: (Feet) 
3asting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
3llip. Ht. : (Meters) 

Zonvergence: (Degrees) -0" 26' 58.17178" 
Scale Factor: 0.999973330846 

system: 
laturn Transf. : 
3llipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

W*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. 



I 
Ouestions concernina the VERTCON process may be mailed to NGS 

t - - - 
. ~. ~~~ . .  . .~ ~ -~~~ ~~~~~~ 

~.~ . .~ -~ ~~~~~~~ ~ ~ ~. - ~ ~ . .  ~.. ~~ - - ~  ~ ~ ~ . .- . . . ~ ~ ~ ~ ~ ~ ~  ~ ~ - ~ -  

L a t i t u d e :  3 2  5 9  2 8 . 4 7 1 2 3  

L o n g i t u d e :  1 1 2  44 3 1 . 4 1 3 9 6  

MSL H e i g h t :  6 3 4 . 7 5 2  f t 

Datum s h i f t  (NAVD as -  ow 29) : 1 . 9 4 9  feet 

C o n v e r t e d  to NGVD 2 9  height: 6 3 2 . 8 0 3  feet 



I?-= Geographic Calculator - Version 3.09 

- 

late: 10/25/99 Time: 14:02:54 

3lue Marble Geoqraphics - .  
16 Water Street, Gardiner, Maine 04345 USA 
!207) 582-6747 FAX (207) 582-7001 

iorthing: (Feet) 
3asting: (Feet) 

>atitude: (Degrees) 
Longitude: (Degrees) 
3llip. Ht. : (Meters) 

:onvergence: (Degrees) -0" 26' 56.69189" 
Scale Factor: 0.999973229588 

System: 
latum Transf. : 
Zllipsoid: 
<one: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

<~*~he input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to Z S  

Latitude: 32 59 7.39866 

Longitude: 112 44 29.16390 

MSL Height: 644.955 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.939 feet 

Converted to NGVD 29 height: 643.016 feet 



rb- Geographic Calculator - Version 3.09 

- 

Sate: 10/25/99 Time: 14:03:40 

alue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 55.71533" 
Scale Factor: 0.999973222263 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

The Input and output geodetic datum transformations are equivalent. 
"*No giodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to 
.~ ~ ~ - ~ - - ~ ~ ~ .  .. ~- ~ ~~~ .~ ., -.~ ~ - - ~ ~ -  ~ ~~~. ~ ~ -. . , ~ . ~ . ~ ~  

Latitude: 32 58 15.27406 

Longitude: 112 44 28.52617 

MSL Height: 660.940 ft 

Datum shift (~ULVD 88 - NOVD 29) : 1.916 feet 

Converted to NGVD 29 height: 659.024 feet 



P Geographic Calculator - Version 3.09 

3ate: 10/25/99 Time: 14:04:15 

Slue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 49.06636" 
Scale Factor: 0.999972657653 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

N O e T h e  input.and output geodetic datum transformations are equivalent. 
No geodet~c 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 57 51.47708 

Longitude: 112 44 16.83709 

MSL Height: 699.955 ft  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.906 f e e t  

Converted to  NGVD 29 height: 698.049 feet 



TI-? Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:05:01 

Blue Marble Geographies . . 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

Lati tude: 32 57 23.14367 

Longitude: 112 44 27.08803 

MSL Height: 702.596 f t  

D a t u m  s h i f t  (NAVD 88 - NGVD 29) : 1.890 f e e t  

Converted t o  NGVD 29 height:  700.706 f e e t  



TL- Geographic Calculator - Version 3.09 

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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Lonaitude: (Dearees) . - 
~11;~. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 50.08698" 
Scale Factor: 0.999972819365 

system: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

The input and output geodetic datum transformations are equivalent. 
N~ No geodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Quest ions  concerning t h e  VERTCON process m a y  be mai led  t o  NGS 

Latitude: 32 57 6.57461 

Longitude: 112 44 19.70574 

MSL Height: 710.536 f t  

Datum s h i f t  (NAVD 88 - NGW 29) : 1.883 feet 

Converted t o  NGVD 29 height: 708.653 feet 



T' 3 Geographic 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 53.31881" 
Scale Factor: 0.999973134865 

System: United States State Plane 1983 Geodetic 
~atum Transf. : 
Elli~soid: 

North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 

Zone: 202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
".No giodetic 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 Height: 720.386 f t  

Datum S ~ ~ ~ ~ ( N A V D  88 - NGVD 29) : 1.883 feet 

Converted t o  NGVD 29 height: 718.503 feet 



The Geographic Calculator - Version 3.09 '. 
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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 55.65713" 
Scale Factor: 0.999973415678 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 concerninq the VERTCON process may be mailed to NGS - - . - 

L a t i t u d e :  3 2  5 6  7 . 8 7 3 2 0  

L o n g i t u d e :  1 1 2  4 4  3 1 . 2 4 8 2 1  

MSL H e i g h t :  7 3 8 . 4 7  ft 

Datum s h i f t  (NAVLI ss - NGVD 29) : 1 . 8 9 6  feet 

C o n v e r t e d  to  NGVD 2 9  h e i g h t :  7 3 6 . 5 7 4  feet 



Th- 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 26' 55.14850" 
Scale Factor: 0.999973415571 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

Ne The input,and output geodetic datum transformations are equivalent. 
No geodetlc 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 - - - - 

L a t i t u d e :  32  55 38.35018 

L o n g i t u d e :  1 1 2  44  30 .96922 

MSL Height: 755.169 f t  

D a t u m  s h i f t  (NAW 88 - NGVD 29) : 1 . 9 0 6  feet 

C o n v e r t e d  t o  N G W  29 height: 753 .263  feet 



P L -  Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:04:56 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Xorthing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Zonvergence: (Degrees) -0' 26' 36.52148" 
Scale Factor: 0.999971411038 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

N O e T h e  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 -= 
. . ~~ ~ - ~ ~ .  . . . ~ . . . ~  ~. ~. - ~~~~~.~ . . ~ ~.~ -~~~ . ..~ ~~~~~.~ ., 

Latitude: 32 59 9.22802 

Longitude: 112 43 52.08312 

MSL Height: 652.252 f t  

Datum s h i f t  (NAW 88 - NOOD 2s) : 1.949 feet 

Converted to NGVD 29 height:  650.303 feet 



' Geographic C a l c u l a t o r  - V e r s i o n  3.09 

l a t e :  10/25/99 Time: 14:05:37 

3lue Marble Geographics  
16 Water s t r e e t ;  G a r d i n e r ,  Maine 04345 USA 
(207 )  582-6747 FAX (207)  582-7001 

{or th ing :  ( F e e t )  
3as t ing :  ( F e e t )  

La t i tude :  (Degrees )  
Longitude: (Degrees )  
311ip. H t .  : (Mete r s )  

Zonvergence: (Degrees )  -0" 26 '  42.85864" 
Scale F a c t o r :  0.999972060186 

jystem: 
laturn T r a n s f .  : 
S l l i p s o i d :  
Cone: 

Uni ted  S t a t e s  S t a t e  P lane  1983 Geode t i c  
North  American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - - 

. I O a T h e  i n p u t ,  and o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
No g e o d e t ~ c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
G e o d e t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  o n l y .  



Questions concerning the VERTCON process may be mailed to NGS 
~~.~ . .. ~ . .  .... - --.. 

Latitude: 32 58 16.23996 

Longitude: 112 44 4.88583 

MSL Height: 666.815 f t 

Datum s h i f t  (NAVD 88 - NGVD 29) : 1 . 9 1 9  feet 

Converted t o  NGVD 29 height: 664.896 f ee t  



" 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 43.02041" 
Scale Factor: 0.999972155440 

system: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 23.61869 

Longitude: 112 4 4  6.34155 

MSL Height: 700.89 f t  

Datum s h i f t  (NAVD 8s - NGVD 29) : 1.896 feet 

Converted t o  NGVD 29 height: 698.994 feet 



'P' 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht . : (Meters ) 
Convergence: (Degrees) -0" 26' 42.03841" 
Scale Factor: 0.999972115624 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
N ~ ~ N ~  g;odetic 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 51.95660 

Longitude: 112 44 5.23402 

MSL Height: 717.429 f t  

Datum s h i f t  (NAVLI 88 - NGW 29) : 1.886 feet 

Converted t o  NGVD 29 height: 715.543 feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 26' 45.01960" 
Scale Factor: 0.999972400373 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

NO@ The input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Quest ions concerning t h e  VERTCON process may be mailed t o  NGS 
Lati tude: 32 56 41.49041 

Longitude: 112 44 10.94516 

MSL Height: 725.978 f t  

Datum s h i f t  (NAVD 88 - ~ o v ~  29) : 1.890 feet 

Converted t o  NGVD 29 height:  724.088 f e e 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 40.46061" 
Scale Factor: 0.999972087428 

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. 
NOeNo 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 JKZ 

Lati tude:  32 55 37.71980 

Longitude: 112 44 3.96825 

MSL Height: 759.061 f t  

D a t u m  s h i f t  (NAW 88 - NGVD 29) : 1.909 feet 

Converted t o  NGVD 29 height:  757.152 f e e t  



- .  Geographic C a l c u l a t o r  - V e r s i o n  3.09 

l a t e :  10/25/99 Time: 14:06:12 

31ue Marble Geographics  
16 Water S t r e e t ,  G a r d i n e r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

i o r t h i n g :  ( F e e t )  
Zas t ing:  ( F e e t )  

La t i tude :  (Degrees )  
Longitude: (Degrees)  
3 l l i p .  H t .  : (Meters) 

2onvergence: (Degrees )  -0" 2 6 '  43.16092" 
k a l e  F a c t o r :  0.999972411008 

System: 
latum T r a n s f .  : 
3 l l i p s o i d :  
Zone: 

U n i t e d  S t a t e s  S t a t e  P l a n e  1983 Geode t i c  
North  American Datum 1983 North  American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

+The i n p u t ,  and  o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
N o  g e o d e t l c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
Geode t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  o n l y .  



a 
Questions concerning the VERTCON process may be mailed to 

~~~~~ . .. ~ . ~~ ~~ ~ -.-- ~ - - ~  

Latitude: 32 54 45.69261 

Longitude: 112 44 10.08370 

MSL Height: 788.684 f t  

Datum s h i f t  (NAVD 88 - NOVD 29) : 1.926 feet 

Converted to  NGVD 29 height: 786.758 feet 



Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:15:19 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 25.92864" 
Scale Factor: 0.999970626401 

System: United States State Plane 1983 Geodetic 
Datum Transf. : North American Datum 1983 North American Datum 1983 
Ellipsoid: GRS 1980 GRS 1980 
Znne: 202 - Arizona Central - - - - -  

N e  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 t o  NGS 

Latitude: 32 57 22.72234 

Longitude: 112 43 34.94955 

MSL Height: 717.839 f t  

Datum s h i f t  (NAVD 8s - NGVD 29) : 1.903 feet 

Converted t o  NGVD 29 height: 715.936 feet 



" "Geographic Calculator - Version 3.09 

- 
Date: 09/13/99 Time: 11:16:01 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 29.38422" 
Scale Factor: 0.999971039083 

System: 
Datum Transf. : 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 13.46640 

Longitude: 112 43 42.81380 

MSL Height: 751.931 f t  

Datum s h i f t  (NAVD 88 - NGVD 29)  : 1.903 f e e t  

Converted t o  N G W  29 height: 750.028 f e e t  



P Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:06:56 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

iorthing: (Feet) 
3asting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
311ip. Ht. : (Meters) 

:onvergence: (Degrees) -0" 26' 17.13291" 
3cale Factor: 0.999969587426 

System: 
3atum Transf. : 
Zllipsoid: 
Zc-e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

\IO'il)The input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to 
~ ~ .. ~... .. .~ ~~. ~ ~~~~ ---- . ~. . .~ 

Latitude: 33 0 16.62534 

Longitude: 112 43  15.02160 

MSL Height: 651.643 f t  

Datum s h i f t  (NAVD 88 - NOVD 29) : 1.991 feet 

Converted to  NGVD 29 height: 649.652 feet 



Geographic Calculator - Version 3.09 

3ate: 10/25/99 Time: 14:07:33 

31ue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 17.59066" 
Scale Factor: 0.999969808504 

System: 
Datum Transf.: 
Ellipsoid: 
Zcxe : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

X O a T h e  input, and output geodetic datum transformations are equivalent. 
No geodet~c datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may M mailed to 05 

Lati tude:  32 58 14.72866 

Longitude: 112 4 3  18.49885 

MSL Height: 686 .842  f t 

Datum sh i f t  (NAVD 88 - NGVD 29) : 1 . 9 2 9  feet 

Converted to NGVD 29 h e i g h t :  684.913 feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 26' 17.12695" 
Scale Factor: 0.999969901432 

System: 
Datum Transf.: 
Ellipsoid: 
Znne: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 44.54515 

Longitude: 112 43 19.60113 

MSL Height: 739.26 f t  

Datum s h i f t  (NAW 88 - N G W  29) : 1.900 feet 

Converted t o  NGVD 29 height: 737.360 feet 



2 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 15.62996" 
Scale Factor: 0.999969813054 

System: 
Datum Transf. : 
Ellipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

Latitude: 32 56 14.74382 

Longitude: 112 43 17.49499 

MSL Height: 755.159 ft 

Datum s h i f t  (NAW 88 - NGVD 29) : 1.906 feet 

Converted to N G M  29 height: 753.253 feet 



2 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 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 16.83489" 
Scale Factor: 0.999969974510 

System: 
Datum Transf.: 
Ellipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

L a t i t u d e :  32 55 38.02988 

Longi tude :  112  43  20.50733 

MSL H e i g h t :  763.729 f t  

Datum s h i f t  (NAVD 88 - NOW 29) : 1 .919  feet 

Conver t ed  t o  NGVD 29 h e i g h t :  761.810 feet 



. 2 Geographic 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 26' 2.83385" 
Scale Factor: 0.999968635573 

System: 
Datum Transf.: 
El lipsoid: 

2: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

N O a T h e  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 

Lat i tude:  32 56 47.74473 

Longitude: 112 42 53.25648 

MSL Height: 739.34 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.903 feet 

Converted t o  NGVD 29 height:  737.437 f e e t  



l'i~e Geographic Calculator - Version 3.09 

- 
Date: 09/13/99 Time: 11:20:13 

Blue Marble Geoqraphics - - 

46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 3.31370" 
Scale Factor: 0.999968779418 

system: 
Datum Transf.: 
C' ' ipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
Na 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 
7 

Latitude: 32 55 38.20379 

Longitude: 112 42 55.63436 

MSL Height: 774.38 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.923 feet 

Converted to NGVD 29 height: 772.457 feet 



Ptle Geographic C a l c u l a t o r  - Vers ion  3.09 

- 
l a t e :  10/25/99 Time: 14:08:10 

31ue Marble Geographies 
16 Water s t r e e t ,  G a r d i n e r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

Rorthing: ( F e e t )  
Eas t ing :  ( F e e t )  

L a t i t u d e :  (Degrees )  
Longitude: (Degrees )  
3 l l i p .  H t .  : (Mete r s )  

Zonvergence: (Degrees )  -0" 26 '  2.83102" 
Sca le  F a c t o r :  0.999968812323 

System: 
Datum T r a n s f . :  
F" i p s o i d :  
L 2: 

Uni ted  S t a t e s  S t a t e  P l a n e  1983 Geode t i c  
North  American Datum 1983 North  American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

The I n p u t  and  o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
"*No g;odetic datum s h i f t  h a s  been computed o r  a p p l i e d .  

G e o d e t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  only. 



0 Questions concerning the VERTCON process may be mailed to N G S  
.... . . ~~ . .-.-- ~- ~~~~ ~~~- ~ -- 

Latitude: 32 54 46.71402 

Longitude: 112 42 55.85495 

MSL Height: 797.398 f t  

~atum s h i f t  (NAM 8s - NGW 29) : 1.936 feet 

Converted to  NGVD 29 height: 795.462 feet 



- 
rhe 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 55.49650" 
Scale Factor: 0.999967700446 

System: United States State Plane 1983 Geodetic 
Datum Transf.: North American Datum 1983 North American Datum 1983 
F' ipsoid: GRS 1980 GRS 1980 
i 2: 202 - Arizona Central - - - - -  

N D a T h e  input,and output geodetic datum transformations are equivalent. 
No geodet~c 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 
- ~ . ~ ~~ ~ ~~~.~ ~~~~~ .... ..... 

Lat i tude:  33 0 10.27579  

Longitude: 112 42 35.44426 

MSL Height:  647.178 f t  

D a t u m  sh i f t  (NAW 88 - NGVD 29) : 1 . 9 9 5  feet 

Converted to NGVD 29 h e i g h t :  645.183 feet 



Pha Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:09:19 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

gorthing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Jonvergence: (Degrees) -0' 25' 52.27705" 
Scale Factor: 0.999967502418 

system: 
Datum Transf. : 
?-- ; .psoid: 

i I: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

N O e T h e  input,and output geodetic datum transformations are equivalent. 
No geodet~c 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 59 13.16085 

Longitude: 112 42 30.75004 

MSL Height: 662.403 f t  

Datum s h i f t  (NAVD 88 - NOM 29) : 1.969 f ee t  

Converted to  NGVD 29 height: 660.434 feet 



- 
& 

P1.- Geographic Calculator - Version 3.05) 

3ate: 10/25/99 Time: 14:09:49 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Zonvergence: (Degrees) -0" 25' 59.65208" 
Scale Factor: 0.999968228420 

System: 
Datum Transf.: 
El ' i-psoid: 
i :  

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The lnput and output geodetic datum transformations are equivalent. 
giodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to 
.. ~~ ~ .... . ... .. ~ .... .. ~~~~~~. ~ ...... ~~~~ 

Latitude: 32 58 15.85168 

Longitude: 112 42 45.51940 

MSL Height: 689.721 f t  

Datum s h i f t  (NAW 88 - NGW 29) : 1.939 feet 

Converted t o  NGVD 29 height: 687.782 feet 



llie 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 50.86169" 
Scale Factor: 0.999967536223 

System: 
Datum Transf. : 
P'' ipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
N~ 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 f t  

Datum s h i f t  (NAVD as - NGVD 29) : 1.916 feet 

Converted t o  NGVD 29 height: 721.547 feet 



'i~e 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 49.84555" 
Scale Factor: 0.999967550550 

System: 
Datum Transf. : 
F" ' ipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The znput and output geodetic datum transformations are equivalent. 
No giodetic 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 s h i f t  (NAVD 88 - NGW 29) : 1.916 feet 

Converted t o  NGVD 29 height: 757.789 feet 



C L . ~  Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:10:21 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Torthing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
2llip. Ht. : (Meters) 

Jonvergence: (Degrees) -0" 25' 36.33931" 
scale Factor: 0.999966130948 

System: 
Oatum Transf.: 
3' ' ipsoid: 
i ': 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - - 

T ~ e T h e  input, and output geodetic datum transformations are equivalent. 
No geodetlc 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 59 7.83987 

Longitude: 112 42 1.59518 

MSL Height: 677.036 ft 

Datum s h i f t  (NAVD 88 - NW 29) : 1.975 feet 

Converted to  NGW 29 height: 675.061 feet 



rhc Geographic Calculator - Version 3.09 

3ate: 10/25/99 Time: 14:10:54 

31ue Marble Geographics - - 

46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

:onvergence: (Degrees) -0" 25' 35.10879" 
Scale Factor: 0.999966097200 

System: 
Datum Transf. : 
Eq - 'psoid: 
a :  

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

NO*~ input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to -NP 
..- ~ . . -~ ~ ~ ~~. . . .~.~. . ~ ~. .. . ~... ~- 

Latitude: 32 58 16.48530 

Longitude: 112 42 0.41719 

MSL Height: 708.955 f t  

Datum s h i f t  (NAM 88 - NGVD 29) : 1.949 feet 

Converted t o  NGVD 29 height: 707.006 feet 



T t ~ a  Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:22:03 

Blue Marble Geoqraphics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 35.52072" 
Scale Factor: 0.999966206475 

System: 
Datum Transf.: 
F' ' ipsoid: 

=. -. 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

Na 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 24.04571 

Longitude: 112 42 2.27988 

MSL Height: 733.725 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.923 f e e t  

Converted t o  NGVD 29 height: 731.802 f e e t  



'he Geographic 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 25' 37.58797" 
Scale Factor: 0.999966427408 

System: 
Datum Transf . : 
F- 'ipsoid: 

e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
N o  geodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Questions concerning t h e  VERTCON process m a y  be mailed t o  NGS 

Lati tude: 32 56 53.91937 

Longitude: 112 42 6.71582 

MSL Height: 740.012 f t  

Datum s h i f t  ( N A ~  88 - NGWI 29) : 1.913 feet 

Converted t o  N G W  29 height: 738.099 f e e t  



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 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 35.51552" 
Scale Factor: 0.999966308428 

System: 
Datum Transf. : 
'' ' ipsoid: 
. .e: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
Ne 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 (NAVD 88 - NGVD 29) : 1.923 feet 

Converted to NGVD 29 height: 761.002 feet 



Tne Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:23:59 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 34.87693" 
Scale Factor: 0.999966299381 

System: United States State Plane 1983 Geodetic 
Datum Transf.: North American Datum 1983 North American Datum 1983 
' ipsoid: GRS 1980 GRS 1980 

. .c: 202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
N9 No geodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Questions concerninq the VERTCON process may be mailed t o  NGS - - - - 

Latitude: 32 55 38.71644 

Longitude: 112 42 3.32029 

MSL Height: 779.611 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.929 feet 

Converted to NGVD 29 height: 777.682 feet 



Phe Geographic C a l c u l a t o r  - Vers ion  3.09 

l a t e :  10/25/99 Time: 14:11:30 

31ue Marble Geoqraphics  - - 

16 Water S t r e e t ,  Gard ine r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

Vorthing: ( F e e t )  
Eas t ing :  ( F e e t )  

La t i tude :  (Degrees )  
Longitude:  (Degrees )  
Z l l i p .  Fit. : (Meters) 

'onvergence: (Degrees )  -0" 25 '  21.67780" 
Sca le  F a c t o r :  0.999964916008 

System: 
Datum T r a n s f .  : 
F' ' p s o i d :  
L :: 

Uni ted  S t a t e s  S t a t e  P lane  1983 Geode t i c  
North  American Datum 1983 North  American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - - 

++The i n p u t ,  and  o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
No g e o d e t l c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
G e o d e t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  o n l y .  



- 
Questions concerninu the VERTCON Drocess mav be mailed to NGS 

Longitude: 112 41 35.29347 

MSL Height: 709.976 f t  

Datum s h i f t  ( ~ V D  88 - NGVD 2s) : 1.969 feet 

Converted t o  N G M  29 height: 708.007 feet 



:he Geographic C a l c u l a t o r  - V e r s i o n  3 .09 

l a t e :  10/25/99 Time: 14:12:04 

31ue Marble  Geographics  
16 Water S t r e e t ,  Gard ine r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

i o r t h i n g :  ( F e e t )  
Sas t ing:  ( F e e t )  

i a t i t u d e :  (Degrees )  
Longitude: (Degrees)  
311ip. H t .  : (Mete r s )  

:onvergence: (Degrees )  -0" 2 5 '  17.64397" 
j c a l e  F a c t o r :  0.999964642544 

System: 
laturn T r a n s f .  : 
S l l i p s o i d :  
!one : 

U n i t e d  S t a t e s  S t a t e  P lane  1983 Geode t i c  
North  American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - - 

.r h e  i n p u t  and o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
No g e o d e t i c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
Geode t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  o n l y .  



Questions concerning the VERTCON process may be mailed to 
~~.~~ ...... . ..... ~ ~ ~. . ~.~ ~-~ ~~ 

Latitude: 32 57 46.88781 

Longitude: 112 41 28.94913 

MSL Height: 737.710 f t  

Datum s h i f t  (NAVD 88 - NOVD 29) : 1.952 feet 

Converted t o  NGVD 29 height: 735.758 f e e t  



The Geographic Calculator - Version 3.09 

3 ate: 09/13/99 Time: 11:24:58 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 24.89278" 
Scale Factor: 0.999965336595 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The input and output geodetic datum transformations are equivalent. 
N o  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 

MSL Height: 756.441 ft 

Datum shift (NAM 88 - NGVD 29) : 1.923 feet 

Converted to  NGVD 29 height: 754.518 feet 



The Geographic Calculator - Version 3.09 

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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Lonaitude: (Dearees) 

Convergence: (Degrees) -0" 25' 22.03412" 
Scale Factor: 0.999965148758 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The lnput and output geodetic datum transformations are equivalent. 
@No giodetic 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 
A 

Latitude: 32 56 11.76102 

Longitude: 112 41 39.00653 

MSL Height: 773.255 ft 

Datum shift (NAVD 88 - NGM 29) : 1.936 feet 

Converted to NGVD 29 height: 771.319 feet 



?he Geographic C a l c u l a t o r  - Version 3.09 

l a t e :  10/25/99 Time: 14:14:18 

3lue Marble Geographics 
16 Water S t r e e t ,  Gard iner ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

i o r t h ing :  ( F e e t )  
3as t ing :  ( F e e t )  

Lat i tude:  (Degrees)  
Longitude: (Degrees) 
3 l l i p .  H t .  : (Meters) 

:onvergence: (Degrees)  -0" 25' 10.68093" 
Scale  Fac tor :  0.999963854948 

system: 
3atum Transf .  : 
3 l l i p s o i d :  
Zone: 

Uni ted  S t a t e s  S t a t e  Plane 1983 Geode t ic  
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

'. *he i n p u t , a n d  o u t p u t  g e o d e t i c  datum t r ans fo rma t ions  a r e  e q u i v a l e n t .  
No g e o d e t l c  datum s h i f t  has  been computed o r  a p p l i e d .  
Geodet ic  datum in fo rma t ion  i s  f o r  r e f e r e n c e  purposes  on ly .  



Questions concerning the VERTCON process may be mailed to NGS 
~ .~ ~~~~ ~-~~ ...~ 

Lat i tude:  33 0 10.89662 

Longitude: 112 41  13 .17011  

MSL Height: 674 .760  f t  

Datum shi f t  (NAVLI 88 - NGVD 29) : 2 . 0 1 4  feet 

Converted to NGVD 29 h e i g h t :  672.746 feet 



The Geographic C a l c u l a t o r  - Vers ion  3.09 

D* 
Date: 09/13/99 Time: 11:26:17 

Blue Marble Geographics  
46 Water S t r e e t ,  G a r d i n e r ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

Northing: ( F e e t )  
Eas t ing :  ( F e e t )  

L a t i t u d e :  (Degrees )  
Longitude:  (Degrees )  
E l l i p .  H t . :  (Mete r s )  

Convergence: (Degrees )  -0" 25 '  11.56883" 
S c a l e  F a c t o r :  0.999964154411 

System: 
Datum T r a n s f . :  
E l l i p s o i d :  
Zone: 

Uni ted  S t a t e s  S t a t e  P lane  1983 G e o d e t i c  
North  American Datum 1983 North  American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

0 The i n p u t  and  o u t p u t  g e o d e t i c  datum t r a n s f o r m a t i o n s  a r e  e q u i v a l e n t .  
No g e o d e t i c  datum s h i f t  h a s  been computed o r  a p p l i e d .  
Geode t i c  datum i n f o r m a t i o n  i s  f o r  r e f e r e n c e  purposes  on ly .  



Page 1 of 1 

Questions concerning t he  VERTCON process m a y  be mailed t o  

Lati tude: 32 57 26.11891 

Longitude: 112 41 18.21720 

MSL Height: 755.254 f t  

D a t u m  s h i f t  (NAVD 88 - NGVD 29) : 1.949 f e e t  

Converted t o  NGVD 29 height:  753.305 f e e t  



The Geographic Calculator - Version 3.09 

8a 
Date: 09/13/99 Time: 11:26:49 

Blue Marble Geographics 
46 Water street; Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 10.96254" 
Scale Factor: 0.999964249950 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

D. 
Ouestions concernina the VERTCON process may be mailed to NGS - - - - 

Latitude: 32 55 38.46474 

Longitude: 112 41 19.34020 

MSL Height: 796.536 ft 

Datum shift (NAW 88 - NGVD 29) : 1.952 feet 

Converted to NGVD 29 height: 794.584 feet 



Phe Geographic C a l c u l a t o r  - Version 3.09 

me 
3ate:  10/25/99 Time: 14:15:05 

31ue Marble Geographics 
q6 Water S t r e e t ,  Gardiner ,  Maine 04345 USA 
(207) 582-6747 FAX (207)  582-7001 

gor thing:  ( F e e t )  
East ing:  ( F e e t )  

La t i tude :  (Degrees) 
Longitude: (Degrees)  
3 l l i p .  H t . :  (Meters) 

-0nvergence: (Degrees)  -0" 25 '  3.05886" 
Scale  Fac tor :  0.999963368906 

System: 
Datum Trans f .  : 
Zl l i p so id :  
Zone: 

Uni ted  S t a t e s  S t a t e  Plane 1983 Geodet ic  
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona C e n t r a l  - - - - -  

The i n p u t  and o u t p u t  g e o d e t i c  datum t r ans fo rma t ions  a r e  e q u i v a l e n t .  
No g e o d e t i c  datum s h i f t  has  been computed o r  a p p l i e d .  
Geodet ic  datum in fo rma t ion  i s  f o r  r e f e r e n c e  purposes  on ly .  



puestions concerning the M R T M N  process may be mailed to 
~...~ ~.~~ ~ ~ ~ ~ - - ~ p - - ~ ~  ~p-~-- ----- ~~~ 

Latitude: 32 58 14.47842 

Longitude: 112 41 1.57915 

MSL Height: 751.856 f t  

Datum s h i f t  (NAVD 88 - NGM 29) : 1.975 feet 

Converted t o  NGVD 29 height: 749.881 f ee t  



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 1.62803" 
Scale Factor: 0.999963312884 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

Latitude: 32 57 26.50876 

Longitude: 112 40 59.93985 

MSL Height: 765.119 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.959 f e e t  

Converted t o  NGVD 29 height:  763.160 f e e t  



1 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 25' 1.11348" 
Scale Factor: 0.999963311672 

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 

a 
Questions concerning the VERTCON process may be mailed to NGS 

Latitude: 32 56 55.18714 

Longitude: 112 40 59.64041 

MSL Height: 779.142 f t  

Datum S ~ ~ ~ ~ ( N A V D  88 - NGVD 2 9 ) :  1.952 feet 

Converted t o  NGVD 29 height: 777.190 feet 



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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

convergence: (Degrees) -0" 25' 2.13973" 
Scale Factor: 0.999963454488 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

a 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 13.52270 

Longitude: 112 41 2.38769 

MSL Height: 793.415 ft 

Datum shift (NAM 88 - N G M  29) : 1.955 feet 

Converted to NGVD 29 height: 791.460 feet 



The Geographic Calculator - 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 0.50863" 
Scale Factor: 0.999963362549 

System: United States State Plane 1983 Geodetic 
Datum Transf.: North American Datum 1983 North American Datum 1983 
Ellivsoid: 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. 



Questions concerning the VERTCON process may be mailed to 

Latitude: 32 55 39.55267 

Longitude: 112 41 0.08992 

MSL Height: 804.931 f t  

D a t u m  s h i f t  (NAW 88 - N G W  29) : 1.959 f e e t  

Converted t o  NGVD 29 height:  802.972 f e e t  



Phe Geographic Calculator - Version 3.09 

late: 10/25/99 Time: 14:15:37 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Torthing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Zllip. Ht. : (Meters) 

Zonvergence: (Degrees) -0" 24' 51.27766" 
jcale Factor: 0.999962225106 

system: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The lnput and output geodetic datum transformations are equivalent. 
@tio g,odetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed to -= 
- .- -.... ..... . ..... .. .. ... ..... ~ 

Latitude: 33 0 11.00597 

Longitude: 112 40 37.55214 

MSL Height: 705.952 ft 

Datum shift (NAVD 88 - NGVD 29) : 2.021 feet 

Converted to NGVD 29 height: 703.931 feet 



:he Geographic Calculator - Version 3.09 

)ate: 10/25/99 Time: 14:16:19 

31ue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Jorthing: (Feet) 
3asting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
3llip. Ht . : (Meters) 
'onvergence: (Degrees) -0' 24' 49.62669" 
kale Factor: 0.999962166958 

system: 
laturn Transf. : 
3llipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

V. e h e  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 59 10.77699 

Longitude: 112 40 35.75148 

MSL Height: 734.051 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 2.005 feet 

Converted t o  NGVD 29 height: 732.046 feet 



!he Geographic Calculator - Version 3.09 

)ate: 10/25/99 Time: 14:16:53 

3lue Marble Geographics 
16 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

iorthing: (Feet) 
3asting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
3llip. Ht . : (Meters) 
:onvergence: (Degrees) -0" 24' 47.73963" 
jcale Factor: 0.999962081377 

System: 
latum Transf. : 
3llipsoid: 
Cone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

"- @The input, and output geodetic datum transformations are equivalent. 
No geodetlc datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTCON process may be mailed t o  
- ~ . . . . . ~ ~  -. .. . .. ~ - - ~ ~  ~ . . .... ~ ~~~ - .  

Lat i tude:  32 58 16 .34123  

Longitude: 112 40 33.39737 

MSL Height: 752.075 f t  

D a t u m  s h i f t ( ~ ~ V D  88 - NovD 29) : 1 . 9 8 8  feet 

Converted to NGVD 29 h e i g h t :  750.087 feet 



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) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 9.42904" 
Scale Factor: 0.999964002369 

System: 
Datum Transf.: 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.942 f e e t  

Converted t o  NGVD 29 height: 764.182 feet 



The Geographic Calculator - Version 3.09 

Date: 09/13/99 Time: 11:30:44 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

ERM 6 ERM 6 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 27.83174" 
Scale Factor: 0.999965580033 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

The Input and output geodetic datum transformations are equivalent. 
.No giodetic datum shift has been computed or applied. 

Geodetic datum information is for reference purposes only. 



Page 1 of 1 

Questions concerning t he  VERTCON process m a y  be mailed t o  NGS 

Latitude: 32 56 59.01520 

Longitude: 112 41 48.67444 

MSL Height: 782.667 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.919 feet 

Converted to NGVD 29 height: 780.748 feet 



The Geographic Calculator - Version 3.09 

 ate: 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 16.94901" 
Scale Factor: 0.999964675972 

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 t o  NGS 

Latitude: 32 56 39.52217 

Longitude: 112 41 29.07660 

MSL Height: 770.038 f t  

Datum s h i f t  (NAVD 88 - NGW 29) : 1.936 feet 

Converted t o  NGVD 29 height: 768.102 feet 





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 

TABLE OF CONTENTS 

1. Map of Elevation Reference Marks 

2. Elevation Reference Marks Coordinates/Elevations (NAVD 1988) 

3. Elevation Reference Marks Coordinates/Elevations (NGVD 1929) 

4. Elevation Reference Mark Descriptions 

5. ERM Conversion Calculation (NAVD 1988 to NGVD 1929) 

6. Mapping Check Profiles 

7. Survey Data for Mapping Check Profiles 

8. Field Surveyed Cross Sections for Approximate Floodplain 
Delineations 



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. 



GILA BEND 
Area Drainage Master Plan 

ELEVATION REFERENCE MARKS 

LEGEND 

@ 
ERM 3 1 E'E"A,,N REFERENCE ,R, 

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



2. ELEVATION REFERENCE MARKS COORDINATES 1 
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 
Name 
1101 
1102 
1103 

Northing 
723145.526 
717915.545 
712573.712 
707669.749 
710203.416 
710656.324 
704828.752 
701406.949 
703166.117 
696805.024 
696739.746 
703927.898 
703320.740 
703051.561 
702504.444 
696676.471 
702090.292 
701091.409 
706739.307 
705682.199 
704501.917 
704287.990 
707419.731 
717983.406 
722015.868 
712690.566 
707337.590 
712599.954 
717951.980 
717282.957 
712783.010 
700044.713 
702977.493 
703882.703 
720775.650 
725247.122 
723170.289 
696950.164, 
696827.540, 
696805.934, 

East ing 
454433.982 
454367.031 
454254.207 
448766.209 
459355.929 
463571.188 
466812.401 
466416.810 
454796.377 
454834.312 
458733.206 
443480.135 
437476.630 
433636.327 
428932.786 
448547.918 
446081.016 
450665.965 
443994.651 
437261.390 
430780.918 
427716.593 
427722.313 
447313.983 
449010.637 
449012.495 
454899.511 
459603.171 
459622.531 
463742.438 
464695.252 
470771.708 
462096.091 
458656.929 
465317.386 
468030.589 
459712.099 
428307.573, 
438075.598, 
441546.395, 

Elevation 
661.234 
686.912 
719.655 
729.571 
743.617 
765.982 
808.403 
821.210 
768.734 
797.537 
806.224 
744.354 
744.738 
739.909 
741.982 
789.864 
756.367 
767.332 
729.574 
727.447 
723.093 
732.770 
714.323 
660.904 
655.830 
699.957 
746.656 
734.219 
709.248 
735.643 
767.421 
857.316 
787.973 
775.557 
735.982 
735.861 
677.130 
764.480, 
768.439, 
776.534, 

Feature code 
CK ERM 1 
CK ERM 2 
CK ERM 3 
CK ERM 4 
CK ERM 5 
CK ERM 6 
CK ERM 10 

REC ERM 12 
CK ERM 13 
CK ERM 14 
CK ERM 16 

ERM 17 
ERM 18 
ERM 19 
ERM 20 
ERM 21 
ERM 22 
ERM 23 
ERM 24 
ERM 25 
ERM 26 
ERM 27 
ERM 28 
ERM 29 
ERM 30 
ERM 31 
ERM 32 
ERM 33 
E m  34 
ERM 35 
ERM 36 
ERM 37 
ERM 38 
ERM 39 
ERM 40 
ERM 41 
ERM 42 
E m  43 
ERM 44 
ERM 45 



a 3. ELEVATION REFERENCE MARKS COORDINATES 1 
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 

1101 7231 45.526 454433.982 

Elev 1929 

659.275 
684.976 
717.746 
727.678 
741.708 
764.04 

806.434 
819.241 
766.81 5 
795.601 
804.282 
742.461 
742.842 
738.01 3 
740.086 
787.938 
754.461 
765.41 6 
727.691 
725.557 
721.2 

730.877 
712.437 
658.988 
653.891 
698.061 
744.75 

732.287 
707.299 
733.674 
765.462 
855.325 
786.031 
773.631 
733.994 
733.847 
675.1 55 
762.574 
766.523 
774.61 5 

Descriptions 

CK ERM 1 
CK ERM 2 
CK ERM 3 
CK ERM 4 
CK ERM 5 
CK ERM 6 
CK ERM 10 
REC ERM 12 
CK ERM 13 
CK ERM 14 
CK ERM 16 
ERM 17 
ERM 18 
ERM 19 
ERM 20 
ERM 21 
ERM 22 
ERM 23 
ERM 24 
ERM 25 
ERM 26 
ERM 27 
ERM 28 
ERM 29 
ERM 30 
ERM 31 
ERM 32 
ERM 33 
ERM 34 
ERM 35 
ERM 36 
ERM 37 
ERM 38 
ERM 39 
ERM 40 
ERM 41 
ERM 42 
ERM 43 
ERM 44 
ERM 45 



9 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 Floodplain 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 . I5  miles west of 
Highway 85 along the Gila Bend Canal, on the south side of north canal road. Section 3, T 6 S, R 5 W. 

18 Chiseled square at centerline of headwall at gate valve, north side of canal, +I- 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. 
Section 4, T 6 S, R 5 W. 

19 Chiseled square at the northeast corner of 9.5' x 9.5' 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, T 6 S, R 5 W. 

20 Chiseled square at the northwest corner of bridge over canal at base 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, 
R 5 W .  

21 NGS Point "R-I". (PID DA0499) Located SW of Gila Bend along the E side of SR 85, 1.9 miles S of 
1-18. 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, T 6 S, R 5 W. 

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. 
T 6 S , R 5 W .  

23 NGS Point "J-331". (PID DA0498) 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 pole SW of railway milepole 
2, at a dip 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 rail of the tracks, 46.0 feet SE of the centerline of the old highway, 5.0 feet NE 0th 
the telegraph pole, 2 ft. SW from a witness post, and 1 ft. below the tracks. 
Section 12 T 6 S, R 5 W. 



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 1-8 overpass. 50 feet north of the north rail, and 
96.5 feet south of the extended centerline of the 1-8 frontage road Section 3, T 6 S, R 5 W, 

25 Chiseled square on top of headwall at northwest corner of bridge on west bound lnterstate 8. 0.25 
miles east of milepost 113. Section 4, T 6 S, R 5 W. 

26 ADOT Brass Cap marked "4855.71" at centerline of headwall on north side of west bound lnterstate 
8. +I- 120 feet east of milepost 112. Section 5, T 6 S, R 5 W. 

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 lnterstate 8 off ramp. Section 6, T 6 S, R 5 W. 

28 Top of 114" iron bar in handhole at the center of Citrus Valley Road, 0.6 miles north of lnterstate 8, 
Section 6, T 6 S, R 5 W. 

29 Chiseled square at centerline of headwall, on the north side of Watermelon Road, 0.3 miles west of 
315th Ave. Section 23. T 5 S. R 5 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 +I- 200 feet. 
Mark on left. Section 23. T 5 S, R 5 W. 

31 Stone in handhole at the intersection of Indian Road and Gila Blvd. Section 24, T 5 S, R 5 W 

32 1" iron pipe, 2.8 feet east and I .O foot north of a utility pole and 2.6 feet north of a #4 rebar with cap 
stamped "LS 9087, +I- 30 feet south of a building corner and +I- 150 feet west of the intersection of Main 
St. and Martin Ave. Section 31, T 5 S, R 5 W. 

33 il5 rebar in handhole at the intersection of Stout Road and Indian Road. Section 29. T 5 S, R 4 W. 

34 Chiseled square in top of ditch at angle point, +I- 70 feet north and +I- 43 feet west of the 
intersection of Stout Road and Watermelon Road, +I- 18 feet northwest of the end of a culvert, 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, T 5 S, 
R 4 W .  

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, T 5 S. R 4 W. 

36 ADOT 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, T 5 S, R 4 W. 

37 ADOT Brass Cap marked "157x8848, south side of lnterstate 8, 2.9 feet east of ROW marker 
marked "POT 157c88.48 EB", 40 feet east of a cattle guard. From Exit 119 on lnterstate 8, southeast on 
frontage road 0.45 miles from eastbound offrarnp to a cattle guard. Mark on right. Section 10, T 6 S, R 4 W. 

38 ADOT Brass Cap marked "786.19" on headwall on the north side of west bound lnterstate 8, 0.8 
miles west of milepost 119. Section 5, T 6 S. R 4 W. 

39 ADOT Brass Cap marked "Elev 773.79 MED. STA. 5145+22.66", on headwall on north side of west 
bound lnterstate 8, 0.5 miles west of milepost 118 and 0.1 miles west of bridge over Sand Tank Wash. 
Section 6, T 6 S, R 4 W. 

40 NGS Point "X- IT,  (PID DA0695)Located NE of Gila Bend along the w\W 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, T 5 S, R 4  W. 



41, NGS Point "8-361", (PID DA0694) Located NE of Gila Bend along the West side of old US 80. 3.3 
m~les 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, T 5 S, R 4 W. 

42 2112" iron pipe filled with concrete in the centerline of Stout Road, 1.0 miles north of Watermelon 
Road, 0.3' below surface. Section 17, T 5 S, R 4 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 lefl 150 feet to the point. Brass cap lies +/-I5 feet west of a mesquite tree and +/-I45 feet north of 8' 
high metal post. Section 8, T 6 S, R 5 W. 

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, lefl 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 V x 8  post. Section 9, T 6 S, R 5 W. 

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, lefl at Y and south easterly and easterly 1.45 miles to 
a Y, lefl 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. T 6 S, R 5 W. 



a 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. 



I . . 
The Geographic Calculator - Version 3.09 

a t e :  02/16/00 Time: 09:33:45 

I Blue Marble Geoqraphics . . 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 9.81769" 
Scale Factor: 0.999969045018 

System: 
Datum Transf.: 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 YERTCON process may be mailed to 
.. ~ ~~ ~ ~ . . ~  ~ ~ .~~ ~ ~ . .  ~- ....... ~ ~ . ~ - ~ ~  ~~ ~~~ ~ ~ ~ - ~ - - ~  ~ ~ 

Latitude: 32 59 7.36 

Longitude: 112 43 3.09 

MSL Height: 661.234 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.959 feet 

Converted to NGVD 29 height: 659.275 feet 



.. -., 
The Geographic Calculator - Version 3.09 

@te: 02/16/00 Time: 08:39:45 

Blue Marble Geoqraphics - .  
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 9.38442" 
Scale Factor: 0.999969082889 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



I Questions concerning the VERTCON proses. may be mailed to 
. . . ~~~. . . .. . . . . ~ ~.~ ~.. ~ ~-~~ . . ~  ~~ . . .  ~~~ . . .... ~~ ........... ~ ~~ . 

Latitude: 32 58 15.61 

I Longitude: 112 43 3.40 

i 
: MSL Height: 686.912 f t  
i 
! 

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.936 feet 

i Converted t o  NGVD 29 height:  684.976 feet 



~he'~eo~?aphic Calculator - Version 3.09 

, a t e :  02/16/00 Time: 08:41:29 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 26' 9.22543" 
Scale Factor: 0.999969146589 

System: 
Datum Transf.: 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

OTE: The input and output geodetic datum transformations are equivalent. C No geodetic datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VEBTCON process m a y  he mailed to 

Latitude: 32 57 22.75 

Longitude: 112 43 4 . 2 5  

MSL Height: 719.655 ft 

Datum shift (NAVD 88 - NOVD 29) : 1.909 feet 

Converted to NGVD 29 height: 717.746 feet 



' a  

The Geographic Calculator - version 3,09 

e e :  02/16/00 Time: 08:43:06 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 26' 43.43929" 
Scale Factor: 0.999972269690 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
. .. . . .  . . . . . . . . .  ~ ~ . .~~~ ..... ~~ . . . ~ ~  . . . .  ~ . .  ~~ ~~~~ 

~ ~~ .. . .. ~ ~. ..... ~ ~ ~ ~. .... .~~ 

Lati tude:  32 56 3 3 . 8 1  

Longitude: 112 44 8 . 2 1  

MSL Height: 729 .571  f t  

Datum s h i f t  (NAVD 88 - NOVD 29) : 1 . 8 9 3  feet 

Converted to  NGVD 29 h e i g h t :  727.678 feet 



( The Geographic Calculator - Verslon 3.99 

eate: 
02/16/00 Time: 08:44:57 

Blue Marble Geographics I -16 Water Street, Gardiner, Maine 04345 US& 
] (207) 582-6747 FAX (207) 582-7001 

I 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 25' 36.26998" 
Scale Factor: 0.999966305464 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 

Latitude: 32 56 59.67 

Longitude: 112 42 4.17 

MSL Height: 743.617 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.909 feet 

Converted to NGVD 29 height: 741.708 feet 



. . 1 

The Geographic Calculator - Version 3.09 

te: 02/16/00 Time: 08:46:41 

Blue Marble Geoara~hics 
< - 

46 Water street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 25' 9.43479" 
Scale Factor: 0.999964002877 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 N O S  

Latitude: 32 57 4.46 

Longitude: 112 41 14.74 

MSL Height: 765.982 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.942 feet 

Converted to  NGVD 29 height: 764.040 feet 



TlTe Geographic Calculator - Version 3.09 

m 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

system: 
Datum Transf. : 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

NOTE: The input and output geodetic datum transformations are equivalent. 

l No geodetic datum shift has been computed or applied. Geodetic datum information is for reference purposes only. 



Questions concerning the WRTCON process may be mailed to 1105 
- 

Lati tude:  32 56 7 . 0 4  

Longitude: 112 40 3 6 . 2 1  

MSL Height: 808.403 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1 . 9 6 9  feet 

Converted to NGVD 29 h e i g h t :  806 .434  feet 



- .  .. 
The Geographic Calculator - Version 3.09 

e e :  02/16/00 Time: 08:51:21 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 
North American Datum 1983 
GRS 1980 
202 - Arizona Central 

Geodetic 
North American Datum 1983 
GRS 1980 
- - - - - 

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 

Latitude: 32 55 33.15 

Longitude: 112 40 40.57 

MSL Height: 821.210 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.969 feet 

Converted to  NGVD 29 height: 819.241 feet 



1 ~ 6 e  ~edgraphic Calculator - Version 3.09 

e e :  02/16/00 Time: 08:52:41 

' Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 26' 4.21860" 
Scale Factor: 0.999968842205 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 m a y  be mailed to 

Latitude: 32 55 49.71 

Longitude: 112 42 57.05 

MSL Height: 768.734 ft 

Datum shift (mm 88 - NGW 29) : 1.919 feet 

Converted to NGVD 29 height: 766.815 feet 



The Geographic Calculator - Version 3.09 

0 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 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 Y.RTCON process may be mailed to i*DS 

Lat i tude:  32 54 46 .77  

Longitude: 112 42 5 6 . 0 4  

MSL Height: 797.537 f t  

D a t u m  sh i f t  (NAVD 88 - NGVD 29) : 1 . 9 3 6  feet 

Converted to  NGVD 29 h e i g h t :  795.601 feet 



.. * 
The Geographic Calculator - Version 3.09 

e t e :  02/16/00 Time: 08:55:02 
- 
Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 38.06959" 
Scale Factor: 0.999966649613 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



0 Questions concerning the VERTCON process may be mailed to -w 
Latitude: 32 54 46.42 

Longitude: 112 42 10.30 

MSL Height: 806.224 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.942 feet 

Converted to NGVD 29 height: 804.282 feet 



- 
The Geographic Calculator - Version 3.09 

e e :  02/16/00 Time: 08:56:04 

: Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 

I (207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf. : 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 WRTCON process may be mailed to 

Latitude: 32 55 56.38 

Longitude: 112 45 9.89 

MSL Height: 744.354 ft 

t 
Datum shift (NAVD 88 - N m  29) : 1.893 feet 

Converted to NGVD 29 height: 742.461 feet 



@ a t e :  02/16/00 Time: 08:57: 15 
P 

I Blue Marble Geographics 
46 Water Street, Gardlner, Mame 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 27' 54.71723" 
Scale Factor: 0.999978911019 

System: 
Datum Transf.: 
Ellipsoid: 

i zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



I * ,- 

Questions concerning the VERTCON process may be mailed to -2 
~ .. ~ . . . ~. . ~~~~. .. ~ ~ ... ~ . .... ~~ ~ ~~ ... . ~~ . ~ .... .~ . . . .  . . . ~  . ~ . . . .  ~~ . 

Latitude: 32 55 49.89 

Longitude: 112 46 20.26 

MSL Height: 744.738 ft 

s 
? Datum S ~ ~ ~ ~ ( N A V D  88 - NGVD 29)  : 1.896 feet 

Converted to NGVD 29 height: 742.842 feet 



I T k  Geographic Calculator - Version 3.09 

@ a t e :  02/16/00 Time: 08:58:21 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 
(207) 582-6747 FAX (207) 582-7001 

1119 

USA 

Northing: (Feet) 
Easting: (Feet) 

1 Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 28' 19.16400" 
Scale Factor: 0.999981236638 

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. 



B 
Questions concerning the VFRl'Cca* process may be mailed t o  JES 

. . . .. . . .. . . . . . . .  ~.~ ......... . . . . . . . . . . . . . . . . . . . . .  . . ~ .. .... ~~ ~~ . .  . .. . . . .. . . . . . ... . . ~ ~ ~ ~ 

Latitude: 32 55 46.92 

Longitude: 112 47 5.29 

? 8 MSL Height: 739.909 ft 

Datum shift (NAVD 88 - NW 29) : 1.896 feet 

Converted to NGVD 29 height: 738.013 feet 



i ~iie Ge~graphic Calculator - Version 3.09 

*ate: 02/16/00 Time: 08:59:57 

Blue Marble Geographics 
4 6  Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 28' 49.06442" 
Scale Factor: 0.999984131047 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 VBRTCON process m y  he mailed to 

Latitude: 32 55 41.12 

Longitude: 112 48 0.42 

MSL Height: 741.982 f t  

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.896 feet 

Converted t o  NGVD 29 height: 740.086 feet 



~he'~eographic Calculator - Version 3.09 

a t e :  02/16/00 Time: 09:01:05 
- 
Blue Marble Geoara~hics - 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 42.98127" 
Scale Factor: 0.999972395811 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

NOTE: The input and output geodetic datum transformations are equivalent 

a No geodetic datum shift has been computed or applied. 
Geodetic datum information is for reference purposes only. 



Questions concerning the VERTMN process lay be mailed to 1DS 

Latitude: 32 54 45.02 

Longitude: 112 44 9.77 

MSL Height: 789.864 ft 

Datum shift (NAVD 88 - NGVD 29) : 1.926 feet 

Converted to NGVD 29 height: 787.938 feet 



>." ate: 02/16/00 Time: 09:02:09 
- 
Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



1 Questions concerning the VERTCCIN process m a y  be mailed to .= 
A 

i 
1 

Latitude: 32 55 38.40 

i Longitude: 112 44 39.20 

MSL Height: 756.367 ft 

Datum shift (NAVD 88 - N G ~ D  29) : 1.906 feet 

Converted to N G W  29 height: 754.461 feet 



I < 

The Geographic Calculator - Version 3.09 

oDate : 02/16/00 Time: 09:04:11 

Blue Marble Geographics 
, 46 Water Street, Gardiner, Maine 04345 USA 

(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



-. 

The Geographic Calculator - version 3.09 

a t e :  02/16/00 Time: 09:03:07 
I 

Blue Marble Geographics 
, 46 Water Street, Gardiner, Maine 04345 USA 

(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 26' 30.21771" 
Scale Factor: 0.999971181126 

system: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



1 Questions concerning the VERTCON process may be mailed to _NC8 
. . . .  .... ~ - ...-. ... ~~. . ~ - ~  . . . ~ ~  ~ ~, 

I 
I Latitude: 32 56 24.23 

! Longitude: 112 45 4.11 

MSL Height: 729.574 FT 

Datum shi f t  (NAVD 88 - NGVD 29) : 1.883 feet 

Converted t o  NGVD 29 height: 727.691 f e e t  



P v 

The Geographic Calculator - Version 3.09 

@ t e :  02/16/00 Time: 09:05:53 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 27' 56.50563" 
Scale Factor: 0.999979040358 

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. 



rage I 01 I 

Questions concerning the VERTCON process may be mailed to NGS 
.. . .  . ~ . . .  ~ ~ ~~ ~ ...... ~~ -~ - -  ~~ ~ ~~.~ ~ ~.. ~ . . ~  

Latitude: 32 56 13.24 

Longitude: 112 46 23.02 1 

MSL Height: 727.447 FT 

Datum shift (NAVD 88 - NGVD 29) : 1.890 feet 

Converted to NGVD 29 height: 725.557 feet 



The Geographic Calculator - Version 3.09 

m e :  02/16/00 Time: 09:07:59 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 28' 37.63764" 
Scale Factor: 0.999982987634 

system: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 JSS 
. ~ ~~ 

~~ ~ ~ ~ - -  ~- p~ -p-p ~ ~-~-p~-pp~p-p~ . .. .. .. .. ~~ 

Latitude: 32 56 1.03 

Longitude: 112 47 38.94 

MSL Height: 723.093 FT 

Datum shift (NAVD 88 - NGVD 29) : 1.893 feet 

Converted to NGVD 29 height: 721.200 feet 



- . 
The Geographic Calculator - Version 3.09 

m e :  02/16/00 Time: 09:09:03 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0' 28' 57.14617" 
Scale Factor: 0.999984887599 

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 
, ~ ~ - ~  ~ .~ -..- ~- ~ .~. ~ . .  . . , . ~ ~ ... ------ ~~ 

Lat i tude:  32 5 5  5 8 . 6 6  

Longitude: 112 48 1 4 . 8 7  

MSL Height:  732.770 FT 

D a t u m  s h i f t  (NAW 88 - NOVD 29) : 1 . 8 9 3  feet 

Converted to NGVD 29 h e i g h t :  730.877 feet 



The Geo&aphic Calculator - Version 3.09 

e te: 02/16/00 Time: 09:10:07 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 28' 57.68079" 
Scale Factor: 0.999984883873 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 a 
~. .~ ~ . .. . ~. ~ - - ~ - ~  -~ ~~ ~- ~~~~ ~ 

Lat i tude:  32 56 2 9 . 6 5  

Longitude: 112 48 1 5 . 1 1  

MSL Height: 714.323 FT 

D a t u m  s h i f t  (NAVD sa -  ow 29) : 1 . 8 8 6  feet 

Converted to NGVD 29 h e i g h t :  712.437 feet 



te: 02/16/00 Time: 09:11:13 

Blue Marble Geoara~hics 
2 

46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 54.45276" 
Scale Factor: 0.999973107154 

System: 
Datum Transf. : 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
~ ~ ~ . .  -- ~ ~~~ . ~~~ . ~ .  ~ ~~~ -~ 

Latitude: 32 58 15.74 

Longitude: 112 44 26.20 

MSL Height: 660.904 FT 

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.916 feet 

Converted to  NGVD 29 height: 658.988 f e e t  



* 
~ h z  Geographic Calculator - Version 3.09 

e e :  02/16/00 Time: 09:12:11 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) 
Scale Factor: 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
. ~ ~~ . .. ~ - . , ~ ~. ~ .. ~ - -  . ~. .. 

Latitude: 32 58 55.77 

Longitude: 112 44 6 .65 

MSL Height: 655.830 FT 

Datum s h i f t  (NAVD 88 - NOW 29) : 1.939 feet 

Converted to NGVD 29 height:  653.891 feet 



The Geographic Calculator - Version 3.09 

g a t e :  02/16/00. Time: 09:14:20 - 
Blue Marble Geoara~hics - - 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 42.71189" 
Scale Factor: 0.999972127847 

System: 
Datum Transf. : 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 MRTCON process may be mailed t o  
.~~ - - ~ -  ~-~~~ - ~ . ~ ~ ~ ~ ~ ~  ~~ ~~~ ~ ~~. . . . ~ ~ ~~. ~~~ ... 

Lat i tude:  32 57 2 3 . 5 0  

Longitude: 112 44 5 . 7 8  

MSL Height:  699.957 FT 

D a t u m  s h i f t  (NAW 88 - NGM 29) : 1 . 8 9 6  feet 

Converted to NGVD 29 h e i g h t :  698 .061  feet 



The Geographic Calculator - Version 3.09 

0 ate: 02/16/00 Time: 09:15:19 

Blue Marble Geographics 
46 Water Street. Gardiner. Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet ) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 26' 4.24554" 
Scale Factor: 0.999968784134 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
. ~~ . . .  ..... ~ . . . .  . ..-- ~~ ... ... ~ . .  - .... ~ ... . ~ ~~ ~ ~ . ~~ - ~ .. . 

Latitude: 32 56 30.99 

Longitude: 112 42 56.21 

MSL Height: 746.656 FT 

Datum s h i f t  (NAW 88 - NOW 29) : 1.906 feet 

Converted to NGVD 29 height: 744.750 f e e t  



. .  . 
The Geographic Calculator - Version 3.09 

Time: 09:16:52 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0"  25' 35.07779" 
Scale Factor: 0.999966169190 

system: 
Datum Transf. : 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 a 
... . ~ ~~ ~~ -- ~~ ~- . . . ~  . . . . .  ---- ~~~~ 

Lati tude:  32 57 2 3 . 4 0  

Longitude: 112 42 1 . 4 8  

MSL Height: 734.219 FT 

D a t u m  s h i f t  (NAVD 88 - NGW 29) : 1 . 9 2 3  feet 

Converted to NGVD 29 h e i g h t :  732.296 feet 



1 

The Geographic Calculator - Version 3.09 

e t e :  02/16/00 Time: 09:18:05 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 35.81635" 
Scale Factor: 0.999966158320 

System: 
Datum Transf.: 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
. ~ 

~ . . ~ . ~  ~. ..... ~~. .. ---- ---- ~~~ . 

Latitude: 32 58 16.36 

Longitude: 112 42 1.72 

MSL Height: 709.248 FT 

Datum s h i f t  (NAVD 88 - NOM 29) : 1.949 feet 

Converted to  NGVD 29 height: 707.299 feet 



The Geographic Calculator - Version 3.09 

@ a t e :  02/16/00 Time: 09:19:15 

Blue Marble Geoqraphics 
: 46 Water Street, Gardiner, Maine 04345 USA 

(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 9.39074" 
Scale Factor: 0.999963909938 

System: 
Datum Transf.: 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



*uestions concerning the YBRTCON process may be mailed to 
. .~ . . . ~ ~  ~~ - ~ ~ ~~-~ .... .... ~ ..... . . . .  . ~~~ ~~~~~~ ~ ~ 

Lati tude:  32 58 1 0 . 0 4  

Longitude: 112 41 1 3 . 3 0  

MSL Height: 735 .643  FT 

Datum sh i f t  (NAVD 88 - NGVD 29) : 1 . 9 6 9  feet 

Converted to NGVD 29 h e i g h t :  733.674 feet 



' 

  he '~eogra~hic Calculator - Version 3.09 

e t e :  02/16/00 Time: 09:20:17 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 25' 2.59457" 
Scale Factor: 0.999963395653 

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 YGRTMI process m y  be mailed to Y08 
. . .  . . .  . ..... ~~~~ ~ --..-- ~~ -~ ..... ~ -~ ~.~ .. .. ~ ~~ . . ~~~~~ .. . . ~~~, 

Latitude: 32 57 25.59 

Longitude: 112 41 1.74 

MSL Height: 767.421 FT 

Datum s h i f t  (NAVD 88 - N O W  29) : 1.959 feet 

Converted to  NGVD 29 height: 765.462 feet 



i The Geographic Calculator - Version 3.09 

e t e :  02/16/00 Time: O9:21: 17 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. fit.: (Meters) 

Convergence: (Degrees) 
Scale Factor: 

system: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 
North American Datum 1983 
GRS 1980 
202 - Arizona Central 

Geodetic 
North American Datum 1983 
GRS 1980 
- - - - -  

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. 



~ - - - 

Longitude: 112 39 4 9 . 3 6  

MSL Height:  857 .316  FT 

D a t u m  s h i f t  (NAVD 88 - NOW 29) : 1 . 9 9 1  feet 

Converted to N G M  29 h e i g h t :  855.325 feet 



The Geographic Calculator - Version 3.09 

*te: 02/16/00 Time: 09:22:18 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 25' 17.62749" 
Scale Factor: 0.999964804314 

System: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 109 
. ~- . . . ~ ~ ~ ~ ~ . . ~ . - - ~  ...- ~ .... ~ ~. . ~~. . .. - ~~. ... -~ ~. ~. ~- 

Latitude: 32 55 48.38 

Longitude: 112 41 31.39 

MSL Height: 787.973 FT 

Datum shift (NAVD 88 - NGM 29) : 1.942 feet 

Converted to NGVD 29 height: 786.031 feet 



.. 
The Geographic Calculator - Version 3.09 

0 te: 02/16/00 Time: 09:23:19 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 2 5 '  39.71004" 
scale Factor: 0.999966691477 

System: 
Datum Transf.: 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 
. ~ . ~ ~  ~ . .  ~ . - - ~ ~  ~ . .~.  ~ ~~.~ ~-~ ....- ~ ~. ~. ~. - 

Latitude: 32 55 57.09 

Longitude: 112 42 11.82 

MSL Height: 775.557 FT 

Datum s h i f t  (NAVD 88 - NGVD 29) : 1.926 feet 

Converted t o  NGVD 29 height: 773.631 feet 



THe-'Geo'graphic Calculator - Version 3.09 

e t e :  02/16/00 Time: 09:24:12 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 24' 59.87943" 
Scale Factor: 0.999963060560 

system: 
Datum Transf.: 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
202 - Arizona Central - - - - -  

NOTE: The input and output geodetic datum transformations are equivalent. 
No geodetic datum shift has b@en computed or applied. 
Geodetic datum information is for reference purposes only. 



Longitude: 112 40 55.12 

MSL Height: 735.982 FT 

Datum shift (NAW 88 - NGM 29) : 1.988 feet 

Converted to NGVD 29 height: 733.994 feet 



.- , - 
The Geographic Calculator - Version 3.09 

w e :  02/16/00 Time: 09:25:08 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 24' 43.23656" 
Scale Factor: 0.999961610701 

System: 
Datum Transf. : 
Ellipsoid: 
Zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 MRTCON process may be mailed to N C S  
- - -. . . . - - - . . . -. . . .  - 

Lati tude:  32 59 2 9 . 1 5  

Longitude: 112 40 2 3 . 6 4  

MSL Height: 735 .861  FT 

D a t u m  sh i f t  (NAM 88 - NGVD 29) : 2 .014  feet 

Converted to  N G W  29 h e i g h t :  733.847 feet 



The Geographic Calculator - Version 3.09 

a t e :  02/16/00 Time: 09:26:21 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 25' 36.08475" 
Scale Factor: 0.999966108818 

System: 
Datum Transf. : 
Ellipsoid: 
zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 VERTCMI process may be mailed to 
~ . .,. ~ ~~ .,... -~~ .. ~ ~ . . ~  ---. ~... ~ . . ~- .. .--. ~ ~ ~ ~ . .  .. , 

Latitude: 32 59 8 .00  

Longitude: 112 42 1.12 

MSL Height: 677.130 FT 

Datum sh i f t (~~VD 88 - NGVD 29) : 1.975 feet 

Converted to N G M  29 height: 675.155 feet 



te: 02/16/00 Time: 09:29:29 

1 Blue Marble Geoora~hics - 
f 46 Water Street, Gardiner, Maine 04345 USA 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0" 28' 52.04153" 
Scale Factor: 0.999984519876 

System: 
Datum Transf. : 
Ellipsoid: 
zone: 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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 YERTCON process may be miled to 
. ..... . .. . .~ ~~~ . . .. . ~ ~~~~ .~ 

Latitude: 32 54 46.11 

Longitude: 112 48 7.21 

MSL Height: 764.480 FT 

Datum shift (NAM 88 - NOM 29) : 1.906 feet 

Converted to N G M  29 height: 762.574 feet 



The Geographic Calculator - Version 3.09 

a t e :  02/16/00 Time: 09:30:34 

Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht.: (Meters) 

Convergence: (Degrees) -0" 27' 49.75811" 
Scale Factor: 0.999978551648 

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. 



e Questions concerning the VERTCON process may be mailed to 
. .... ~ .~~ ~~. ~-~ ~ ~ ~ ~ ~ 

Latitude: 32 54 45.70 

Longitude: 112 46 12.62 

MSL Height: 768.439 FT 

Datum shift (NAVD 88 - NGVD 29) : 1.916 feet 

Converted to NGVD 29 height: 766.523 feet 



The Geographic Calculator - Version 3.09 

Time: 09:31:57 
- 
Blue Marble Geographics 
46 Water Street, Gardiner, Maine 04345 USA 
(207) 582-6747 FAX (207) 582-7001 

Northing: (Feet) 
Easting: (Feet) 

Latitude: (Degrees) 
Longitude: (Degrees) 
Ellip. Ht. : (Meters) 

Convergence: (Degrees) -0' 27' 27.63136" 
Scale Factor: 0.999976483617 

System: 
Datum Transf.: 
Ellipsoid: 
Zone : 

United States State Plane 1983 Geodetic 
North American Datum 1983 North American Datum 1983 
GRS 1980 GRS 1980 
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. 



a 
Questions concerning the VERTCON process may be mailed to 

~~~ ~ . .  - ~ . . . . . ~ . . ~~~~- . -- ~ .. .~ .--- ~~~ .. . . . .  . . .  - ~ ~~~.~~ ~. . ~ ~ ~ .~~~ .. . . 

Latitude: 32 54 45.76 

Longitude: 112 45 31.91 

MSL Height: 776.534 FT 

Datum s h i f t  (NAVD 88 - NGM 29) : 1.919 feet 

Converted to  N O  29 height: 774.615 feet 



6. MAPPING CHECK PROFILES 



March 24.2000 

Mr. Geza Kmetty, P.E. 
Flood Control District of Maricopa County 
2801 W. Durango Street 
Phoenix, Arizona 85009 

Re: Gila Bend Area Drainage Master Plan and FDS 
Mapping Verification Package 
FCD No. 99-1 8 
EEC Job No. 99541 

Dear Geza: 

Preparation of floodplain delineation maps for this project includes verification of the 
accuracy of mapping. The maps produced for this project are at a scale of 1" = 400' with 
a contour interval of 4 feet. 

The method of verification was to plot cross sections from field survey and 
photogrammetric readings. Five check cross sections within the planning area were used. 
The results were visually compared on the cross section plots, which are enclosed with 
this letter. 

The mapping verification method indicates that the mapping meets the Class 1 mappiug 
standards as set forth in the January 1995 FEMA 37 publication for FIRM maps and 
workmaps. It is our recommendation that the mapping be accepted for this project. 

Sincerely, 

Mark T. Gavan, P.E. 
Engineering and Environmental Consultants, Inc 

Enclosures: 5 Cross Section Plots 



GILA BEND 
CHECK SECTION 2 

SCALE = l"=500' 

740 

730 

720 

LEGE 
COOPER AERIAL --- --------------- VERTICAL SCALE = lW=20' 
SURVNET ------------------ 

N: \99541 \dwg\9541 -sec.dwg 



GILA BEND 
CHECK SECTION 3 

SCALE = l"=500' 

790 

780 

770 

LEGEND HORIZONTAL SCALE = lW=200' - - 

VERTICAL SCALE = l"=20' 
SURVNET --.---------------- 

N: \99541 \dwg\9541-sec.dwg 



GILA BEND 
CHECK SECTION 4 

I 

SCALE = 1"=500' 

LEGEND HORIZONTAL SCALE = T=~OO* 
COOPER AERIAL ------------------ VERTICAL SCALE = 1"=20' 
SURVNET ------------------ 

N: \ 9 9 5 4 1 \ d ~ g \ 9 5 4 1 - s ~ ~ . ~ ~ g  



CHECK SECTION 5 
GILA BEND 

I SCALE = 1"=500' I I 
790 790 

780 780 

770 770 

760 760 

L HORIZONTAL SCALE = lW=200' 
COOPER AERIAL ------------------ VERTICAL SCALE = lW=20' 
SURVNET ------------------ 

N \99541\dwg\9541-sec dwg 



7. FIELD SURVEY FOR MAP CHECK PROFILES AND 
STRUCTURE SURVEYS 

The following field survey was done by SurvNet, Inc. to 1) prepare map check profiels, 
2) accurately determine the top of the Gila Bend Canal embankment, and 3) accurately 
determine the top of the railroad. 



Gila Bend ADMP 
Survey 

Point North 

2001 705692.647 
2002 705475.525 
2003 705474.565 
2004 705590.88 
2005 705590.067 
2006 705608.691 
2007 705708.495 
2008 705827.71 7 
2009 705949.343 
201 0 706077.55 
201 1 706078.245 
2012 705544.676 
2013 705499.833 
2014 705465.78 
201 5 705437.697 
2016 705436.905 
2017 705428.912 
2018 705431.992 
2019 703925.709 
2020 703871.696 
2021 703862.39 
2022 703853.737 
2023 703843.542 
2024 703780.159 
2025 703340.627 
2026 703255.61 1 
2027 703293.679 

703297.1 9 @ 703291.974 
2030 703291.654 
2031 703229.66 
2032 703275.386 
2033 701 628.162 
2034 701630.298 
2035 701724.637 
2036 702450.434 
2037 702456.066 
2038 70191 1.809 
2039 701 951.448 
2040 702048.036 
2041 702143.718 
2042 702241.61 1 
2043 702336.534 
2044 702425.675 
2045 702472.701 
2046 702467.997 
2047 702435.657 
2048 702398.1 46 
2049 702322.1 7 
2050 702200.734 
2051 702079.238 
2052 701962.626 
2053 701838.486 
2054 701715.091 
2055 701 569.489 
2056 701492.864 

East 

450399.941 
449854.396 
449849.691 
449832.825 
449826.1 11 
4501 94.327 
450364.876 
450526.443 
450687.454 
450853.686 
450861.322 
450006.319 
44981 1.182 
44961 1 .I79 
449454.188 
449442.468 
449398.453 
449419.805 
443729.633 
443624.349 
443606.377 
443588.693 
443571.965 
443461.308 
437798.958 
437726.509 
437664.012 
437643.302 
437623.026 
437608.759 
437569.514 
437412.358 
430140.736 
430136.867 
4301 99.83 

428941.643 
428919.111 
427387.264 
427453.449 
427633.1 91 
427815.97 
428001.679 
4281 82.026 
428376.504 
428599.908 
428803.242 
428982.41 8 
429076.346 
429189.795 
429364.208 
429539.567 
429707.441 
429890.299 
430070.391 
430296.765 
430482.31 4 

1988 Elev 

733.46 
732.95 
732.88 
729.412 
729.436 
745.957 
745.708 
746.3 

746.563 
747.1 35 
746.826 
745.601 
745.976 
746.254 
746.789 
746.358 
744.675 
745.21 
744.663 
744.1 66 
735.012 
734.392 
743.282 
744.789 
744.398 
746.525 
745.955 
729.783 
729.854 
743.776 
745.258 
744.845 
728.871 
729.05 
725.06 

742.191 
742.328 
742.249 
742.36 
742.337 
742.248 
742.41 6 
742.293 
742.1 02 
742.55 
742.488 
742.804 
742.756 
742.845 
743.081 
742.886 
742.775 
742.626 
742.768 
742.712 
743.176 

1929 Elev 

731.53 
731.02 
730.95 
727.482 
727.506 
744.027 
743.778 
744.37 
744.633 
745.205 
744.896 
743.671 
744.046 
744.324 
744.859 
744.428 
742.745 
743.28 
742.733 
742.236 
733.082 
732.462 
741.352 
742.859 
742.468 
744.595 
744.025 
727.853 
727.924 
741.846 
743.328 
742.91 5 
726.941 
727.12 
723.13 
740.261 
740.396 
740.319 
740.43 
740.407 
740.31 8 
740.486 
740.363 
740.172 
740.62 
740.558 
740.874 
740.826 
740.91 5 
741.151 
740.956 
740.845 
740.896 
740.838 
740.782 
741.246 

Differrence Description 

1.93 FL48"CMP 
1.93 FL48"CMP 
1.93 FL48"CMP 
1.93 FL 4'HX6'W BOX 
1.93 FL 4'HX6'W BOX 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH @HDWL 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH 
1.93 TOPICNL STH @BRDG 
1.93 TOPICNL STH @BRDG 
1.93 CL PVT HWY 85 
1.93 TOPICNL @RD 
1.93 TOPICHUTE 
1.93 TOEICHUTE 
1.93 TOEICHUTE 
1.93 TOPICHUTE 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICHUTE 
1.93 TOEICHUTE 
1.93 TOEICHUTE 
1.93 TOPICHUTE 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 FL 48"CMP 
1.93 FL 48"CMP 
1.93 FL 6'HXS'W BOX 
1.93 TOPICNL @BRDG 
1.93 TOPICNL @BRDG 
1.93 CK SHOT 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 



Gila Bend ADMP 
Survey 

East 

430681.483 
430890.975 
431 094.409 
431 305.42 
431504.165 
431691.917 
431 860.571 
432029.1 34 
432201.731 
432374.085 
432544.732 
432714.455 
432889.342 
433063.545 
433268.767 
433437.1 13 
433609.588 
433799.09 
433994.284 
4341 98.621 
434412.845 
434621.857 
434828.99 
435037.49 
435250.667 
435344.346 
435554.372 
435761.1 13 
435965.145 
4361 76.277 
436376.039 
436577.094 
436803.548 
437006.536 
437207.396 
437901.7 

4381 11.789 
438312.315 
438507.716 
43871 3.682 
438924.287 
439123.414 
439320.225 
439524.229 
439744.133 
439947.649 
4401 44.729 
440346.563 
440554.774 
440755.826 
440959.573 
441 176.458 
441 378.56 
441579.41 
441790.257 
441998.939 

1988 Elev 

743.073 
742.972 
743.1 1 

742.968 
742.796 
743.323 
743.608 
743.529 
743.475 
743.379 
743.534 
743.42 
743.535 
743.755 
743.908 
743.798 
743.679 
743.828 
743.747 
743.681 
743.865 
743.865 
743.914 
743.808 
744.023 
745.588 
743.551 
743.696 
743.345 
743.098 
742.869 
743.132 
743.589 
743.838 
743.745 
743.746 
743.92 
743.981 
744.02 

744.047 
743.71 2 
744.077 
744.302 
743.84 
743.801 
743.758 
743.392 
743.467 
743.403 
743.629 
743.619 
743.605 
743.788 
743.832 
744.148 
745.371 

1929 Elev 

741.143 
741.042 
741.18 
741.038 
740.866 
741.393 
741.678 
741.599 
741 545 
741.449 
741.604 
741.49 
741.605 
741.825 
741.978 
741.868 
741.749 
741.898 
741.817 
741.751 
741.935 
741.935 
741.984 
741.878 
742.093 
743.658 
741.621 
741.766 
741.41 5 
741.168 
740.939 
741.202 
741.659 
741.908 
741.815 
741.816 
741.99 
742.051 
742.09 
742.117 
741.782 
742.147 
742.372 
741.91 
741.871 
741.828 
741.462 
741 537 
741.473 
741.699 
741.689 
741.675 
741.858 
741.902 
742.21 8 
743.441 

Differrence Description 

1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 



Gila Bend ADMP 
Survey 

Point North 

21 13 703204.625 
2114 703241.316 
2115 703313.509 
2116 703408.793 
21 17 703505.646 
21 18 703600.993 
21 19 703698.944 
2120 704001.759 
2121 704098.768 
2122 704200.093 
2123 704298.304 
2124 704398.195 
2125 704490.61 1 
2126 704560.552 
2127 704605.234 
2128 704643.976 
2129 704682.329 
2130 704721.909 
2131 704762.612 
21 32 704802.797 
2133 704842.894 
2134 704882.063 
2135 704919.739 
2136 704958.779 
21 37 704998.406 
2138 705038.826 

East 

442200.079 
442407.596 
442595.948 
442775.832 
442956.16 
4431 33.347 
443312.704 
443876.554 
444054.785 
444239.48 
444421.274 
444607.044 
444793.446 
444985.1 69 
445183.801 
445380.299 
445578.517 
445785.022 
445994.246 
446202.51 
446409.481 
446609.466 
446806.77 
447004.352 
447209.743 
447414.007 
44761 1.563 
447809.073 
448005.733 
44821 6.443 
448422.1 32 
448631.998 
448839.146 
449057.81 9 
449263.127 
448333.698 
44841 6.351 
448495.461 
448576.685 
448638.347 
448694.261 
448742.942 
448783.471 
44881 4.424 
448837.01 1 
448875.754 
448897.616 
44891 9.344 
448941.139 
448963.487 
448985.508 
449007.124 
449029.66 
449051.41 
449072.55 
449094.71 5 

1988 Elev 

744.123 
744.052 
744.2 

744.51 9 
744.829 
744.631 
744.737 
744.823 
745.016 
744.548 
744.221 
744.535 
744.71 7 
744.639 
744.949 
744.523 
744.575 
744.741 
744.467 
744.522 
744.52 
744.351 
744.345 
744.48 
744.457 
744.699 
744.674 
744.775 
744.64 
744.684 
744.755 
745.262 
744.977 
744.645 
745.052 
794.514 
793.351 
792.097 
790.574 
789.292 
787.949 
786.608 
785.306 
783.921 
782.514 

780 
778.471 
776.977 
775.553 
774.253 
772.766 
771.38 
769.837 
768.42 
767.047 
765.602 

1929 Elev 

742.193 
742.122 
742.27 
742.589 
742.899 
742.701 
742.807 
742.893 
743.086 
742.61 8 
742.291 
742.605 
742.787 
742.709 
743.019 
742.593 
742.645 
742.81 1 
742.537 
742.592 
742.59 
742.421 
742.415 
742.55 
742.527 
742.769 
742.744 
742.845 
742.71 
742.754 
742.825 
743.332 
743.047 
742.715 
743.122 
792.584 
791.421 
790.1 67 
788.644 
787.362 
786.01 9 
784.678 
783.376 
781.991 
780.584 
778.07 
776.541 
775.047 
773.623 
772.323 
770.836 
769.45 
767.907 
766.49 
765.117 
763.672 

Differrence Description 

1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 TOPICNL 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CLHWY 85 
1.93 CLHWY 85 
1.93 CLHWY 85 
1.93 CL HWY 85 
1.93 CLHWY 85 
1.93 CL HWY 85 
1.93 CLHWY 85 
1.93 CL HWY 85 



Gila Bend ADMP 
Survey 

Point 

2169 
2170 
2171 
2172 
21 73 
2174 
2175 
21 76 
2177 
2178 
2179 
2180 
2181 
21 82 
21 83 
21 84 
21 85 
2186 
2187 
2188 
2189 
2190 
2191 
2192 
2193 
2194 iiga 
2198 
2199 
2200 
2201 
2202 
2203 
2204 
2205 
2206 
2207 
2208 
2209 
2210 
221 1 
2212 
221 3 
221 4 
221 5 
221 6 
2217 
2218 
2219 
2220 
2221 
2222 
2223 
2224 

North 

701 465.249 
701 703.385 
701 941.934 
7021 83.779 
702428.535 
702675.938 
702925.603 
703177.761 
703431.936 
703686.1 32 
703940.1 46 
704259.048 
704516.71 1 
704771.691 
705023.206 
705273.336 
705524.303 
705772.138 
706015.81 1 
706253.447 
706468.1 27 
703572.83 
703982.23 
70401 4.088 
704044.121 
704075.327 
7041 08.929 
7041 44.449 
7041 69.527 
704191.459 
70421 1.767 
704234.434 
704262.472 
704285.351 
704362.298 
704305.558 
704334.498 
704357.672 
704386.23 
704418.194 
704448.1 79 
704480.946 
704512.685 
704547.587 
704584.1 31 
704622.561 
704663.551 
704707.359 
704750.426 
704795.598 
704842.037 
704888.858 
704935.654 
704983.255 
705022.258 
705062.358 

East 

4491 16.7 
4491 38.64 
4491 60.231 
4491 82.531 
449205.255 
449227.715 
449250.804 
449274.097 
449297.489 
449321.079 
449344.41 5 
449374.374 
449397.692 
44941 7.986 
449429.086 
449428.61 1 
449416.145 
449394.202 
449361.328 
449320.443 
449279.995 
424595.085 
427787.71 9 
427988.784 
4281 92.462 
428404.479 
428628.123 
428871 375 
429073.755 
429279.458 
429494.409 
429720.361 
43001 7.273 
430249.565 
431 009.792 
430483.172 
430761.02 
430996.977 
431232.5 

431 447.648 
431 654.886 
431 867.331 
432066.08 
432275.23 
432485.772 
432703.879 
432920.134 
433144.934 
433360.076 
433583.76 
433814.906 
434049.301 
434281.78 
43451 6.845 
434713.896 
434912.166 

1988 Elev 

764.053 
762.603 
761.258 
759.822 
758.278 
756.899 
755.221 
753.692 
752.213 
750.768 
749.168 
747.475 
746.562 
746.056 
745.616 
745.417 
745.157 
744.083 
742.64 
740.744 
738.086 
729.291 
748.049 
747.41 
745.18 
742.071 
737.538 
732.224 
729.397 
728.377 
727.792 
727.185 
726.43 
725.853 
726.425 
725.492 
725.723 
726.401 
727.771 
729.129 
730.306 
731.404 
732.563 
733.54 
733.907 
734.196 
734.053 
733.725 
733.176 
732.87 
732.589 
732.125 
731.79 

731.318 
730.852 
730.619 

1929 Elev 

762.123 
760.673 
759.328 
757.892 
756.348 
754.969 
753.291 
751.762 
750.283 
748.838 
747.238 
745.545 
744.632 
744.126 
743.686 
743.487 
743.227 
742.153 
740.71 
738.814 
736.156 
727.361 
746.119 
745.48 
743.25 
740.141 
735.608 
730.294 
727.467 
726.447 
725.862 
725.255 
724.5 

723.923 
724.495 
723.562 
723.793 
724.471 
725.841 
727.199 
728.376 
729.474 
730.633 
731.61 
731.977 
732.266 
732.123 
731.795 
731.246 
730.94 
730.659 
730.195 
729.86 
729.388 
728.922 
728.689 

Differrence Description 

1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL H M  85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CLHWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CL HWY 85 
1.93 CK SHOT 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 



Gila Bend ADMP 
Survey 

Point 

2225 
2226 
2227 
2228 
2229 
2230 
2231 
2232 
2233 
2234 
2235 
2236 
2237 
2238 
2239 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 
2248 
2249 
2250 

:;:; 
2253 
2254 
2255 
2256 
2257 
2258 
2259 
2260 
2261 
2262 
2263 
2264 
2265 
2266 
2267 
2268 
2269 
2270 
2271 
2272 
2273 
2274 
2275 
2276 
2277 
2278 
2279 
2280 

1988 Elev 

730.293 
730.214 
729.953 
729.733 
729.748 
729.475 
729.252 
728.916 
728.802 
728.447 
727.875 
728.013 
728.152 
728.04 
727.905 
727.51 9 
727.232 
726.85 

726.439 
726.179 
725.879 
725.61 
725.199 
724.879 
724.428 
724.082 
723.819 
723.565 
723.307 
723.302 
723.091 
722.937 
722.788 
722.91 7 
723.332 
723.587 
723.859 
723.939 
723.209 
722.532 
722.73 
723.148 
724.088 
724.61 
724.123 
724.004 
724.262 
725.773 
728.682 
733.21 8 
738.73 
744.201 
750.088 
754.204 
756.682 
756.367 

1929 Elev 

728.363 
728.284 
728.023 
727.803 
727.81 8 
727.545 
727.322 
726.986 
726.872 
726.51 7 
725.945 
726.083 
726.222 
726.1 1 
725.975 
725.589 
725.302 
724.92 
724.509 
724.249 
723.949 
723.68 
723.269 
722.949 
722.498 
722.152 
721.889 
721.635 
721.377 
721.372 
721.161 
721.007 
720.858 
720.987 
721.402 
721.657 
721.929 
722.009 
721.279 
720.602 
720.8 

721.218 
722.158 
722.68 
722.193 
722.074 
722.332 
723.843 
726.752 
731.288 
736.8 

742.271 
748.158 
752.274 
754.752 
754.437 

Differrence Description 

1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 



Gila Bend ADMP 
Survey 

Point North 

2281 707176.444 
2282 707098.725 
2283 707033.992 
2284 706968.38 
2285 706902.061 
2286 706835 
2287 706755.74 
2288 706677.641 
2289 706598.626 
2290 706532.24 
2291 706464.712 
2292 706396.818 
2293 706328.443 
2294 706259.217 
2295 706170.204 
2296 706095.244 
2297 706019.733 
2298 705943.365 
2299 705865.62 
2300 705788.996 
2301 705712.489 
2302 705635.775 
2303 705559.772 
2304 705482.655 
2305 705408.076 
2306 705334.03 
2307 705260.794 

705189.444 
705118.794 

2310 705048.534 
231 1 704959.919 
2312 704888.094 
2313 704817.129 
2314 704748.146 
2315 704682.139 
231 6 70461 9.494 
2317 704558.714 
231 8 704500.03 
231 9 704441.255 
2320 704382.541 
2321 704324.174 
2322 704265.987 
2323 704207.61 1 
2324 704150.023 
2325 704092.105 
2326 704034.816 
2327 703976.171 
2328 703917.793 
2329 703859.1 14 
2330 703799.822 
2331 703724.994 
2332 703664.69 
2333 703605.235 
2334 703544.902 
2335 703484.444 
2336 703423.906 

East 

447693.795 
447925.09 
4481 16.473 
448309.938 
448507.1 04 
448704.478 
448939.327 
449172.732 
449405.741 
449601.697 
449802.234 
450003.1 04 
450204.924 
450408.533 
450672.006 
450893.659 
451119.065 
451348.424 
451577.418 
451803.931 
452030.809 
452257.123 
452483.818 
45271 1.91 1 
452933.481 
453153.032 
453369.577 
453581.778 
453790.026 
453997.482 
454261.741 
454476.179 
454689.6 

454906.453 
455121.468 
455333.879 
455546.444 
455762.204 
455978.362 
4561 96.072 
45641 5.588 
456634.209 
456850.382 
457066.952 
457283.884 
457498.614 
457718.395 
457938.423 
4581 56.783 
458377.871 
458658.503 
458883.764 
4591 07.375 
459331.566 
459557.594 
459785.1 95 

1988 Elev 

756.253 
755.958 
755.777 
755.69 
755.332 
755.185 
754.834 
754.76 
754.55 
754.125 
753.896 
753.421 

1929 Elev Differrence Description 

754.323 1.93 SlEDG EB 1-8 
754.028 1.93 SlEDG EB 1-8 
753.847 1.93 WEDG EB 1-8 
753.76 1.93 SlEDG EB 1-8 
753.402 1.93 SlEDG EB 1-8 
753.255 1.93 SlEDG EB 1-8 
752.904 1.93 SlEDG EB 1-8 
752.83 1.93 SIEDG EB 1-8 
752.62 1.93 SIEDG EB 1-8 
752.195 1.93 SIEDG EB 1-8 
751.966 1.93 SIEDG EB 1-8 
751.491 1.93 SIEDG EB 1-8 
751.318 1.93 SIEDG EB 1-8 
750.881 1.93 SIEDG EB 1-8 
750.272 1.93 SIEDG EB 1-8 
750.139 1.93 SIEDG EB 1-8 
752.357 1.93 SlEDG EB 1-8 
756.847 1.93 SlEDG EB 1-8 
763.442 1.93 SlEDG EB 1-8 
769.855 1.93 SlEDG EB 1-8 
774.715 1.93 SlEDG EB 1-8 
778.159 1.93 SIEDG EB 1-8 
780.302 1.93 SlEDG EB 1-8 
781.029 1.93 SIEDG EB 1-8 
780.545 1.93 SIEDG EB 1-8 
779.71 2 1.93 SIEDG EB 1-8 
778.938 1.93 SIEDG EB 1-8 
778.217 1.93 SIEDG EB 1-8 
777.52 1.93 SIEDG EB 1-8 
776.825 1.93 SlEDG EB 1-8 
776.156 1.93 SlEDG EB 1-8 
775.573 1.93 SlEDG EB 1-8 
774.823 1.93 SIEDG EB 1-8 
774.016 1.93 SIEDG EB 1-8 
773.259 1.93 SIEDG EB 1-8 
772.309 1.93 SIEDG EB 1-8 
771.034 1.93 SlEDG EB 1-8 
769.584 1.93 SlEDG EB 1-8 
767.81 1 1.93 SlEDG EB 1-8 
766.548 1.93 SlEDG EB 1-8 
766.438 1.93 SIEDG EB 1-8 
767.117 1.93 SIEDG EB 1-8 
768.33 1.93 SIEDG EB 1-8 
769.588 1.93 S/EDG EB 1-8 
770.489 1.93 SIEDG EB 1-8 
771.233 1.93 SIEDG EB 1-8 
771.804 1.93 SIEDG EB 1-8 
772.221 1.93 SIEDG EB 1-8 
772.801 1.93 SIEDG EB 1-8 
773.269 1.93 SIEDG EB 1-8 
773.978 1.93 SIEDG EB 1-8 
774.537 1.93 SIEDG EB 1-8 
775.104 1.93 SIEDG EB 1-8 
775.628 1.93 SIEDG EB 1-8 
776.15 1.93 SIEDG EB 1-8 
776.887 1.93 SIEDG EB 1-8 



Gila Bend ADMP 
Survey 

Point 

2337 
2338 
2339 
2340 
2341 
2342 
2343 
2344 
2345 
2346 
2347 
2348 
2349 
2350 
2351 
2352 
2353 
2354 
2355 
2356 
2357 
2358 
2359 
2360 
2361 
2362 
2363 
2364 
2365 
2366 
2367 
2368 
2369 
2370 
2371 
2372 
2373 
2374 
2375 
2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 
2385 
2386 
2387 
2388 
2389 
2390 
2391 
2392 

North 

703362.1 29 
703300.2 

703239.21 9 
7031 77.87 

7031 15.907 
703053.724 
702991.028 
702927.855 
702864.676 
702801.931 
702740.299 
702680.047 
702620.245 
702560.615 
702501.681 
702441.76 
702379.481 
70231 7.302 
702255.394 
7021 93.293 
7021 30.404 
702052.044 
701989.612 
701927.018 
701 864.425 
701 802.202 
701 739.338 
701675.615 
70161 1.952 
701 549.377 
701 489.337 
701 429.429 
701 368.91 
701307.805 
701247.877 
701 187.737 
697606.141 
698062.299 
69851 1.29 
699021.376 
698982.572 
699044.918 
899042.125 
699025.348 
699016.401 
699009.867 
898986.764 
698982.01 9 
69941 6.356 
699856.373 
699864.939 
699844.009 
699836.074 
699867.876 
70031 6.557 
700768.637 

East 

460016.92 
460249.903 
460478.633 
460707.333 
460938.716 
461 172.52 
461408.258 
461 645.463 
461882.447 
4621 15.548 
462345.643 
462571.836 
462795.071 
463017.067 
463238.979 
463464.804 
463697.1 93 
463929.092 
464161.445 
464394.409 
464629.34 

464923.579 
4651 59.075 
465391.73 
465624.593 
465857.154 
466091.659 
466330.888 
466569.593 
466802.236 
467030.908 
467255.649 
467481 .I67 
467708.239 
467932.927 
468157.694 
449095.1 04 
44931 4.493 
449530.53 
449775.814 
449767.065 
449797.065 
449798.265 
449769.491 
449786.406 
449782.063 
449770.625 
449768.51 1 
449965.884 
450152.505 
450156.531 
450202.582 
4501 98.603 
450162.976 
450396.745 
450616.397 

1988 Elev 1929 Elev 

779.654 777.724 
780.424 778.494 
781.217 779.287 
782.065 780.135 
782.901 780.971 
783.767 781.837 
784.9 782.97 

786.068 784.138 
787.6 785.67 

789.281 787.351 
790.994 789.064 
792.677 790.747 
794.254 792.324 
795.937 794.007 
797.617 795.687 
799.237 797.307 
800.971 799.041 
802.623 800.693 
804.158 802.228 
805.758 803.828 
807.24 805.31 

809.149 807.219 
81 0.635 808.705 
812.164 610.234 
814.142 812.212 
816.059 814.129 
818.167 816.237 
820.162 818.232 
822.228 820.296 
824.175 822.245 
826.129 824.199 
828.043 626.113 
829.903 827.973 
831.71 9 829.789 
833.425 831.495 
834.872 832.942 
787.254 785.324 
784.671 782.741 
782.182 780.252 
780.008 778.078 
779.487 777.557 
779.153 777.223 
772.602 770.672 
765.994 764.064 
765.451 763.521 
767.79 765.86 
770.193 768.263 
772.645 770.715 
777.293 775.363 
765.753 763.823 
765.743 763.813 
766.436 764.506 
766.56 764.63 
775.356 773.426 
772.71 7 770.787 
771.079 769.149 

Differrence Description 

1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-6 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SIEDG EB 1-8 
1.93 SlEDG EB 1-8 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP TRSL IF 
1.93 TOP TRSL IF 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 TOP WlRAlL 
1.93 FL 70" CMP 
1.93 FL 72" CMP 
1.93 FL 72" CMP 
1.93 FL 72" CMP 
1.93 TOP WIRAIL 
1.93 TOP WlRAlL 
1.93 TOP WlRAlL 



Gila Bend ADMP 
Survey 

Point 

2393 
2394 
2395 
2396 
2397 
2398 
2399 
2400 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
2408 
2409 
2410 
241 1 
2412 
2413 
2414 
241 5 
241 6 
241 7 
2418 

North 

701219.298 
701671.138 
702121.996 
702572.412 
703023.48 
703498.728 
703462.391 
703525.536 
703493.428 
703949.923 
704401.994 
704853.141 
705402.1 12 
703678.67 
703744.956 
703737.544 
703739.83 
703738.169 
703736.405 
703734.797 
703734.856 
703818.71 1 
703891.924 
703965.592 
704038.999 
7041 28.992 

East 

450832.979 
451050.213 
451 267.236 
451 483.847 
451 700.706 
451 929.256 
451 921.855 
451952.193 
451 936.801 
4521 46.463 
452363.872 
452580.753 
452844.697 
427804.843 
428250.528 
428240.166 
428258.232 
428258.053 
428252.136 
428244.237 
428240.916 
428746.409 
429239.773 
429735.008 
430228.91 3 
430834.864 
430858.553 
430816.131 
430831.671 
431 329.887 
431824.74 
432319.915 
432813.123 
433303.354 
433794.028 
430823.109 
430812.471 
430812.225 
430822.1 37 
430817.1 64 
434772.958 
434773.079 
437333.762 
437329.663 
437301.243 
437272.873 
437252.372 
437249.21 8 
437270.1 88 
438592.666 
438587.471 
438596.73 
442525.685 
442507.222 
442524.604 
442539.932 

1988 Elev 

768.21 2 
765.66 
763.106 
760.551 
758.154 
756.46 
756.029 
755.83 
755.817 
755.485 
755.331 
755.335 
755.465 
734.603 
733.777 
732.54 

732.426 
728.532 
727.43 

727.512 
728.505 
732.901 
731.975 
730.703 
729.31 7 
729.01 7 
727.21 1 
727.177 
716.287 
731.165 
734.471 
737.702 
737.527 
735.323 
734.81 5 
715.98 
716.006 
724.786 
724.817 
724.826 
730.333 
725.896 
727.21 3 
728.202 
728.35 

728.388 
728.364 
727.418 
727.269 
726.575 
721.79 
721.81 
722.268 
713.151 
712.503 
71 2.834 

1929 Elev 

766.282 
763.73 
761.176 
758.621 
756.224 
754.53 
754.099 
753.9 

753.887 
753.555 
753.401 
753.405 
753.535 
732.673 
731.847 
730.61 
730.496 
726.602 
725.5 

725.582 
726.575 
730.971 
730.045 
728.773 
727.387 
727.087 
725.281 
725.247 
714.357 
729.235 
732.541 
735.772 
735.597 
733.393 
732.885 
714.05 
71 4.076 
722.856 
722.887 
722.896 
728.403 
723.966 
725.283 
726.272 
726.42 
726.458 
726.434 
725.488 
725.339 
724.645 
71 9.86 
71 9.88 
720.338 
71 1.221 
710.573 
71 0.904 

Differrence Description 

1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP TRSL IF -5.0' TO GRD 
1.93 TOP TRSL IF -10.03T0 GRD 
1.93 EDG BRDG -10.9'TO GRD 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP WIRAIL 
1.93 TOP SlRAlL 
1.93 TOP SIRAIL 
1.93 TPIDCK @IF TRSL 
1.93 TPIDCK @IF TRSL 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SlRAlL 
1.93 TPIABTMT -8.0' TO GRD 
1.93 TPIABTMT -8.9' TO GRD 

GRD 
TOP SlRAlL 
TOP SlRAlL 
TOP SlRAlL 
TOP SlRAlL 
TOP SfRAIL 
TOP SlRAlL 
FL 
FL 
TOP 10'W BX -2.0' TO TOP 
TOP 10'W BX -2.0' TO TOP 
ADTBC 4856+322.5 EL723.27 
ADTBC 4896.00 EL728.54 
FL 4'WX3'H BX 
TOPNVALL -9.8' TO GRD 
TOP/CNC -2.0' TO SFT 
TOPICNC -2.0'ISFT -1O.OlGRD 
TOPICNC -2.0' TO SFT 
TOPICNC -2.0' TO SFT 
TOPNVALL -8.1' TO GRD 
TOPNVALL -8.0' TO GRD 
ADTBC 4985+00 EL 724.77 
FL 9'WX3'H BX 
FL g'WX3'H BX 
ADTBC EL 720.33 
GRD 
GRD 
GRD 



Gila Bend ADMP 
Survey 

Point North 

2449 706529.543 
2450 706522.356 
2451 706109.494 
2452 7061 13.673 
2453 706105.468 
2454 706104.734 
2455 7061 13.706 
2456 706106.103 
2457 704735.699 
2458 704834.258 
2459 704932.47 
2460 705030.753 
2461 705129.137 
2462 705227.241 
2463 705324.082 
2464 705324.744 
2465 705330.161 
2466 705334.824 
2467 705341.734 
2468 705327.461 
2469 705333.666 
2470 705339.621 
2471 705437.997 
2472 705536.751 
2473 705585.3 
2474 705591.656 
2475 705634.793 

705733.049 E!;; 705831.504 
2478 705929.729 
2479 705954.548 
2480 705958.037 
2481 705961.007 
2482 705967.769 
2483 705972.567 
2486 705978.65 
2484 705977.164 
2465 705968.797 
2467 706077.078 
2488 706175.499 
2469 706273.922 
2490 706371.924 
2491 706374.929 
2492 706377.74 
2493 706379.606 
2494 706386.142 
2495 706377.732 
2496 706381.861 
2497 706387.792 
2498 706466.173 
2499 706584.606 
2500 706682.991 
2501 706781.061 
2502 706879.47 
2503 706977.666 
2504 707076.179 

East 

442543.899 
442507.271 
440466.1 27 
440488.127 
440447.943 
440445.91 8 
440489.612 
440450.995 
434283.651 
434775.21 8 
435265.326 
435755.064 
436245.701 
436735.629 
437266.644 
437279.445 
437308.998 
437339.972 
437337.149 
437265.023 
437293.678 
437295.684 
437766.531 
438278.51 1 
438552.791 
438552.299 
438767.567 
439257.7 

439748.043 
440237.605 
440464.955 
440485.304 
440498.629 
440505.3 

440482.294 
440481.43 
440503.972 
440461.755 
440972.027 
441 462.266 
441 952.599 
442504.101 
44251 6.348 
442530.726 
442539.945 
442544.1 16 
442501.241 
442522.294 
442520.191 
443010.656 
443501.421 
443991.703 
444481.342 
444971.892 
445461.95 
445951.569 

1988 Elev 

722.241 
722.301 
722.009 
721.974 
722.027 
721.054 
720.963 
721.995 
734.382 
732.791 
731.59 
731.394 
731.544 
731.582 
721.948 
718.768 
719.093 
719.658 
728.763 
728.743 
726.993 
731.131 
730.488 
729.614 
721.844 
729.134 
728.885 
728.317 
727.854 
727.422 
715.095 
714.956 
714.844 
717.412 
722.954 
727.121 
725.893 
725.895 
727.061 
727.21 9 
727.315 
71 6.647 
715.817 
71 5.742 
715.877 
724.689 
724.71 4 
722.693 
727.225 
727.41 7 
727.872 
728.589 
729.195 
729.752 
730.362 
730.152 

1929 Elev 

720.31 1 
720.371 
720.079 
720.044 
720.097 
719.124 
719.033 
720.065 
732.452 
730.861 
729.66 
729.464 
729.614 
729.652 
720.018 
716.838 
717.163 
717.728 
726.833 
726.813 
725.063 
729.201 
728.558 
727.684 
719.914 
727.204 
726.955 
726.387 
725.924 
725.492 
713.165 
713.026 
712.914 
715.482 
721.024 
725.191 
723.963 
723.965 
725.131 
725.289 
725.385 
714.717 
713.887 
713.812 
713.947 
722.759 
722.784 
720.963 
725.295 
725.487 
725.942 
726.659 
727.265 
727.822 
728.432 
728.222 

Differrence Description 

1.93 TOPNVALL -2.0' TO SFT 
1.93 TOPNVALL -2.0' TO SFT 
1.93 ADTBC EL 720.22 -10.0'IGRD 
1.93 TOPNVALL -2.1' TO SFT 
1.93 TOPNVALL -2.1' TO SFT 
1.93 TOPWALL -6.0' TO GRD 
1.93 TOPMALL -8.7' TO GRD 
1.93 TOPNVALL -9.9' TO GRD 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 TOP ABMT IF 
1.93 TOP ABMT IF 
1.93 SFT 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 FL g'WX4'H BX 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 SFT 
1.93 TOP SlRAlL 
1.93 TOP ABMT IF 
1.93 TOP ABMT IF 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 GRD 
1.93 TOP ABMT IF 
1.93 TOP ABMT IF 
1.93 SFT 
1.93 TOP SlRAlL 
1.93 TOP SlRAlL 
1.93 TOP SIRAIL 
1.93 TOP SlRAlL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SIRAIL 
1.93 TOP SlRAlL 



Gila Bend ADMP 
Survey 

East 

446442.557 
446932.622 
447598.1 76 
448088.798 
448791.033 
448808.94 
44881 0.903 
448795.244 
448781.736 
448773.884 
459368.575 
459312.986 
459260.21 1 
459222.454 
459201.083 
4591 75.948 
459138.556 
459102.157 
459057.537 
459014.087 
458963.1 85 
458919.638 
458871.053 
458871.733 
458877.1 52 
458885.351 
458890.653 
458897.256 
458904.253 
458910.571 
45891 5.992 
458922.728 
458924.291 
458933.349 
458935.605 
458944.125 
458950.691 
458959.543 
458964.1 81 

1988 Elev 

728.991 
728.136 
727.779 
728.282 
730.81 5 
729.543 
719.12 
717.698 
717.508 
728.226 
792.234 
791.748 
791.178 
788.808 
787.834 
788.085 
787.918 
787.946 
787.384 
786.984 
785.435 
785.118 
784.156 
782.976 
782.421 
782.123 
781.376 
780.448 
779.667 
778.926 
778.271 
777.298 
776.129 
774.973 
776.693 
775.513 
774.059 
773.384 
773.056 

1929 Elev Differrence Description 

727.061 1.93 TOP SIRAIL 
726.206 1.93 TOP SIRAIL 
725.849 1.93 TOP SIRAIL 
726.352 1.93 TOP S/RAIL 
728.885 1.93 TOP SIRAIL 
727.613 1.93 TOP ABMT IF 
717.19 1.93 GRD 
715.768 1.93 GRD 
715.578 1.93 GRD 
726.296 1.93 TOP ABMT IF 
790.304 1.93 GRD 
789.818 1.93 GRD 
789.248 1.93 GRD 
786.878 1.93 GRD 
785.904 1.93 GRD 
786.155 1.93 GRD 
785.988 1.93 GRD 
786.016 1.93 GRD 
785.454 1.93 GRD 
785.054 1.93 GRD 
783.505 1.93 GRD 
783.188 1.93 GRD 
782.226 1.93 GRD 
781.046 1.93 GRD 
780.491 1.93 GRD 
780.193 1.93 GRD 
779.446 1.93 GRD 
778.51 8 1.93 GRD 
777.737 1.93 GRD 
776.996 1.93 GRD 
776.341 1.93 GRD 
775.368 1.93 GRD 
774.199 1.93 GRD 
773.043 1.93 GRD 
774.763 1.93 GRD 
773.583 1.93 GRD 
772.129 1.93 GRD 
771.454 1.93 GRD 
771.126 1.93 GRD 



8. FIELD SURVEYED CROSS SECTIONS FOR APPROXIMATE 
FLOOPLAIN DELINEATIONS 

The following field surveyed cross sections were done to help delineate approximate 
floodplain boundaries for Citrus Valley Wash, Sauceda Wash, and Quilotosa Wash. The 
survey was based on an assumed vertical datum, since water surface elevations will not 
be determined. 
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Appendix D.1. Precipitation Data 

This information can be found in the 1992 study preformed by Burgess Bi Niple, 





Appendix D.2. Physical Parameter Calculations a This information can be found in the 1992 study preformed by Burgess & Niple. 

Several revisions were made to the existing model in regards to drainage basin 
boundaries. The following is an itemization of the revisions made to the 1992 HEC-I 
model. 

Summary of Revisions to 1992 HEC-I Model 

Subbasin Revisions 

Operation # 
1 Subdivided subbasin 7A into 7AA, 7AB, and 7AC. This was done to 

calculate peak discharges for the study reach on Scott Avenue Wash. 
2 Subdivided subbasin 3K into 3KA,3KB, 3KC, and 3KD. This was done to 

calculate peak discharges for the study reaches on Unnamed Wash No.'s 2, 
3, and 4. 

3 Modified subbasin 3L to include 3KA. Subbasin 3KA was incorporated into 
3L because it drains to the concentration point for subbasin 3L (C11 on 
Quilotosa Wash) 



Summary of MCUHP2 Lag Time Calculation Parameters 

S-Graph 

+ - - - - - - - - - -  

Valley 
Valley 
Valley 
Valley 
Valley 
Valley 
Valley 

Kn L 
miles 

. . . . . . . . . . . . . . . . . . . . . . . .  
0 .0500  1 . 8 0  
0 .0500 3 .94  
0 .0500  8 . 5 1  
0 .0500  6 .54 
0 .0500  0 . 9 8  
0 .0500  2 . 3 6  
0 .0500  4 . 2 3  

Lca 
miles 

- - - - - - - - 
0 .76 
1 . 8 9  
4 . 1 7  
2 . 4 2  
0 . 5 1  
0 . 7 6  
1 . 9 3  

Slope 
ft/mile 

- - - - - - - - - -  
3 3 . 3 0  
3 4 . 3 0  
3 6 . 9 0  
3 6 . 1 0  
5 . 1 0  
27 .10  
3 7 . 8 0  

Lag 
mins 

- - - - - 
4 1 . 7  
7 8 . 9  
1 4 0 . 0  
1 0 4 . 0  
4 0 . 6  
4 8 . 0  
80 .2  



Summary of MCUHP2 Subbasin Input Parameters 

" I N  I AREA IA DTHETA PSIF XKSAT RTIMP LAG 
sq.miles ins. adj . % mins . 

- - - - - - - - - + - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

3 KA 
3 KB 
3 KC 
3 KD 
7AA 
7AB 
7AC 

0.850 0.350 0.350 2.93 0.940 0 41.7 
2.333 0.350 0.350 4.30 0.400 0 78.9 
3.450 0.350 0.350 3.63 0.570 0 140.0 
2.260 0.350 0.350 3.21 0.780 0 104.0 
0.640 0.350 0.350 2.79 1.060 0 40.6 
0.570 0.350 0.350 3.03 0.890 0 48.0 
1.200 0.350 0.350 2.89 0.980 0 80.2 



Operation No. 1 
Subdivide Subbasin 7A 



LOSS PARAMETERS FOR SUBBASIN: 7AA ----------------- ----------------- 

@ Soil Survey Used Other 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sa.Miles outcrop 

TOTAL = 0.640 Sq.Miles XKSAT = 0.91 %Rock = 0 

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0.35 PSIF = 2.79 
Normal = 0.29 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA 
Sq.Miles Type condition cover in. 

0.640 Desert 100. DRY 25 0 0.35 
OPEN DRY 10 0 0.10 
V.L.D.R NORMAL 3 0 5 0.30 
L.D.R. NORMAL 50 15 0.30 ~~ 

M.D.R. 
M.F.R. 

NORMAL 50 30 0.25 
NORMAL 50 45 0.25 

Ind NORMAL 60 55 0.15 
corn 
Park 
RowCrop 

NORMAL 7 5 80 0.10 
NORMAL 90 0 0.20 
NORMAL 85 0 0.50 

0.05 Low 0.04 
0.02 Min 
0.05 Low 
0.05 Low 
0.05 Low 
0.05 Low 
0.03 Min 
0.02 Min 
0.10 Hi 
0.10 Hi 

0.640 = Total Area Avg.= 25 0% 0.350 

PERCENT OF SUBBASIN DRY = 100. % 
NORMAL= 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 1.06 

IMPERVIOUS AREA: URBAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 % effective = 0 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min 
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N 7AA 
L ( I E  FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
M I,= 1 . 0  L C ~ =  . 5  S= 5 . 1  Kn= , 0 5 0  LAG= 4 0 . 6  .. - 
M PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 



LOSS PARAMETERS FOR SUBBASIN: 7AC ----------------- ----------------- 

a Soil Survey Used Other 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

324 1 .000  83 .3  0 .84  0  
269  0 .200  16.7 0 .84  0  

.................................................... 
TOTAL = 1 .200  Sq.Miles XKSAT = 0 .84  %Rock = 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .35  PSIF = 2 .89  
Normal = 0 .28  
Wet = 0 .00  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

1 .200  Desert 1 0 0 .  DRY 2 5 0  0 .35  0.05 Low 0 .04  
OPEN DRY 1 0  0  0.10 0.02 Min 
V.L.D.R NORMAL 3 0  5  0.30 0.05 Low 
L.D.R. NORMAL 50 1 5  0.30 0.05 Low 
M.D.R. NORMAL 50 3 0  0 .25  0 .05  Low 
M.F.R. NORMAL 5 0  45 0 .25  0 .05  LOW 
Ind NORMAL 60 55 0 .15  0 .03  Min 
Comm NORMAL 7 5 80 0 .10  0 .02  Min 
Park NORMAL 9 0  0  0 .20  0.10 Hi 
Rowcrop NORMAL 85 0  0 .50  0 .10  Hi 

1 .200  = Total Area Avg.= 25 0% 0 .350  

PERCENT OF SUBBASIN DRY= 100 .  % 
NORMAL = 0 .0  % 
WET = 0 .0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 .35  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .98  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 1 0 0  % effective = 0  

% EFFECTIVE IMP. = 0  

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min 



- -  

ENQlNEERlNG CORPORATION 

SHEETNO OF 2- 

JOB filUMBER 9 930 

TITLE /h.i% ~ 0 J . D  WMf 
SUBJECT cwrr #JE dAs+ =L-I . D N A  

MADE BY -DATE b /I~/CSB CHECKED BY DATE 

7 n c  
-7- 23,339 Ih 

* -L 
bra- = 1.223 VLZl 



N 7AC 
M e FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
M L= 4 . 2  Lca= 1 . 9  S= 3 7 . 8  K n =  , 050  LAG= 
M PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
A 1 . 2 0  
G . 35  . 3 5  2 . 8 9  . 98  . O O  



Calculation of Channel Infiltration Loss 
Scott Avenue Wash (Operation R7AC) 

Average Channel Width 20 ft 

Lngth of Routing Reach 8644 ft 

Infiltration Area 172880 ftA2 
3.9687787 ac 

Channel Loss Rate 

Loss for Routing Reach 40 cfs 

Calculation of Channel lnfiltration Loss 
Unnamed Wash # 2 (Operation R3K) 

Average Channel Width 15 ft 

Lngth of Routing Reach 2500 ft 

lnfiltration Area 

Channel Loss Rate 

Loss for Routing Reach 9 cfs 



Irregular Channel 
Normal Depth Analysis - uy: ajr 

Project: Gila Bend ADMP Date: June40 

Subject: Routing Reach R3K Project No.: 9930 

Station Elevation N Value 

0.059 
0.059 
0.059 
0.039 
0.039 

I n p u t :  

s,,: 

output: 

Normal depth =I 7.14 tt 

Wsel =I 99.14 I 
Max. ~e lw i ty= l  7.70 lfps 

Average Velwity =I 5.07 lfps 

Flow Area =I 313.84 lftz 
Wened perimeter =I 459.65 In 

Hydraulic Radius R =I 0.68 Ifi 
Top Width =I 457.27 [It 

Hydraulic Depth =I 0.69 it 

Froude Number =I 1.08 1 
(Q-aCalced)/Q'loO =I 5.12665E-W 1% 

Qcalced = 1 1.589.9918 (CIS 



Irregular Cross Section Normal Depth 

0 50 100 150 200 250 300 350 400 450 500 

Station (ft) 

I t Ground Points +Normal Flow Depth I 



. . . Irregular Channel • ~%E!P%$ Normal Depth Analysis 
By: air 

Project: Glla Bend ADMP Date: June-W 

subject: Routing Reach R7AC Project No.: 9930 

Station Elevation N Value 

0.05 
0.05 

0.043 

Input: 

Slope = 

output: - 
Normal depth =I 2.67 In 

Wsei=) 96 87 I 
Max. velocity=) 4.29 lfps 

Average Velocity =) 3.89 l fps 

Flow Area = m e  
Welled Perimeter =I 32.85 

Hydraulic Radius R = 2.25 1" 
Top Width =) 31.49 ifl 

Hydraulic Depth =I 2.35 In 
Froude Number =I 0.45 I 

(Q-Ocalced)M'l W =I 6.26614E-06 1% 
Qcaiced = 1 288.0000 Ids  



lrreaular Cross Section Normal Death 

Station (ft) 

1 +Ground Points +Normal Flow Depth 1 



LOSS PARAMETERS FOR SUBBASIN: 7AB ----------------- ----------------- * Soil Survey Used Other 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

234 0.110 19.3 0.49 0 
269 0.290 50.9 0.84 0 
324 0.170 29.8 0.84 0 

.................................................... 
TOTAL = 0.570 Sq.Miles XKSAT = 0.76 %Rock = 0 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.35 PSIF = 3.03 
Normal = 0.28 
Wet = 0.00 

LAND USE - - - - - - - - - - - - - - - - 
AREA LAND USE 8 Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

........................................................................... 
0.570 Desert 100. DRY 

OPEN DRY 
2 5 0 0.35 0.05 Low 0.04 
10 0 0.10 0.02 Min 

V.L.D.R NORMAL 3 0 5 0.30 0.05 Low 
L.D.R. NORMAL 50 15 0.30 0.05 Low 
M.D.R. NORMAL 5 0 30 0.25 0.05 LOW 
M.F.R. NORMAL 5 0 45 0.25 0.05 Low 
Ind NORMAL 6 0 55 0.15 0.03 Min 
C o m  NORMAL 75 80 0.10 0.02 Min 
Park NORMAL 9 0 0 0.20 0.10 Hi 
Rowcrop NORMAL 85 0 0.50 0.10 Hi 

0.570 = Total Area Avg.= 25 0% 0.350 

PERCENT OF SUBBASIN DRY= 100. % 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.89 

IMPERVIOUS AREA: URBAN 4 100 % effective = 0 
ROCK OUTCROP 4 100 8 effective = 0 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
- - - - - - - - - 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

............................................................................. 
7AB 0.570 2.36 0.76 0.05 27.1 0.35 0.35 3.03 0.89 0 48 



SHEETNO 2- OF Z 

JOB NUMBER 99 3 

TITLE GI* Beh,,~ h p b f  

SUMECT SWT AJG d ~ t +  M m l n a  H e - 1  D ~ A  

MADE BY ASK DATE b / 13 1- CHECKED BY DATE 

77% 
' I -  Arect = 3.w ru -= o. S7 d E  



4 L= 2.4 Lca= .8 S= 27.1 Kn= ,050 LAG= 48.0 
.I PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
x .57 



Operation No. 2 
Subdivide Subbasin 3K 



LOSS PARAMETERS FOR SUBBASIN: 3KA ----------------- ----------------- 

Soil Survey Used Other 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 

TOTAL = 0.850 Sq.Miles XKSAT = 0 . 8 1  %Rock = 0  

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0 .35  PSIF = 2 . 9 3  
Normal = 0 . 2 8  
Wet = 0.00 

LANE USE - - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMPB IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

........................................................................... 
0.850 Desert 1 0 0 .  DRY 2  5  0  0 .35  0 .05  Low 0 . 0 4  

OPEN DRY 1 0  0  0 .10  0 . 0 2  Min 
V.L.D.R NORMAL 3  0  5  0.30 0 .05  Low 
L.D.R. 
M.D.R. 
M.F.R. 

NORMAL 5  0  1 5  0.30 0 . 0 5  Low 
NORMAL 5  0  30 0 .25  0 .05  Low 
NORMAL 50 45 0 .25  0 . 0 5  Low 

Ind NORMAL 60 55 0 . 1 5  0 .03  Min 
Corn NORMAL 75 80 0 .10  0.02 Min 
Park NORMAL 90 0  0 .20  0.10 Hi 
Rowcrop NORMAL 85  0  0 .50  0.10 Hi 

0.850 = Total Area Avg.= 25  0% 0.350 

PERCENT OF SUBBASIN DRY= 1 0 0 .  % 
NORMAL = 0.0  % 
WET = 0.0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.94 

IMPERVIOUS AREA: URBAN @ 100 % effective = 0  
ROCK OUTCROP @ 100 % effective = 0  

........................ 
8 EFFECTIVE IMP. = 0  

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ft/mi in. adj . % min. 



SHEETNO OF 9 
ENQINEERINQ CORPORATION JOB NUMBER 9930 

TITLE G l  LA- %D A D ~ P  
SUBJECT ~~Ec - I  ~ d s l  ~&4&1orna 

MADEBY hJR DATE 6 113 /@ CHECKED BY DATE 



A # F E o w I N G  P A m E T E R s  WERE PROVIDED FOR T H I S  BASIN 
L= 1.8 Lea= .8 S= 3 3 . 3  Kn= , 0 5 0  LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR T H I S  BASIN 



LOSS PARAMETERS FOR SUBBASIN: 3KB ----------------- ----------------- 

Soil Survey Used Other a ,SAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

324 0.470 2 0 . 1  0.84 0  
VAL 1.480 6 3 . 4  0.25 0  
---------------------------------------------------. 

TOTAL = 2 .333  Sq.Miles XKSAT = 0 .34  %Rock = 0  

DTHETA 
- - - - - - - - - - - - - - - - 
Dry = 0 .35  PSIF = 4 .30  
Normal = 0 .25  
Wet = 0 .00  

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMPB IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type ........................................................................... 

2 .333  Desert l o o .  DRY 2 5 0  0 .35  0.05 Low 0.04 
OPEN DRY 1 0  0  0 .10  0.02 Min 
V.L.D.R NORMAL 3 0 5  0 .30  0 .05  Low 
L.D.R. NORMAL 5 0 15 0.30 0 .05  Low 
M.D.R. NORMAL 5 0  30 0.25 0 .05  Low 
M.F.R. NORMAL 5 0  45 0.25 0.05 Low 
Ind NORMAL 6 0  55 0 .15  0.03 Min 
Comm NORMAL 7 5  80 0 .10  0.02 Min 
Park NORMAL 9 0  0  0 .20  0.10 Hi 
RowCrop NORMAL 85 0  0 .50  0.10 Hi 

........................................................................... 
2 .333  =Total Area Avg.= 25 0% 0 .350  

PERCENT OF SUBBASIN DRY = 1 0 0 .  % 
NORMAL= 0 . 0 %  
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 .40  

IMPERVIOUS AREA: URBAN @ 1 0 0  % effective = 0  
ROCK OUTCROP @ 100  % effective = 0  

% EFFECTIVE IMP. = 0  

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
............................................................................. 
3KB 2.333  3 . 9 4  1 . 8 9  0.05 34 .3  0 .35  0 .35  4 .30  0.40 0  79  



SHEETNO 2 OF Y 
JOB NUMBER 973d 

TITLE &,LA &-w IWPP 
(I) SUBJECT BRSIAJ ??I< WL-I Ph7A 

MADE BY mf- DATE 6 /Y/W CHECKED BY DATE 

LC&> LO, ooo 6 . = 1 .  89 wt: 

6 = 1 3 ~ / ~ , 9 0 0 =  3 4 . 3  .+--e/!,.-: 



II)PIFiKowmG PA-ETERs WERE PRovIDED FOR THIS BASIN 
L= 3.9 ~ c a =  1.9  S= 34.3 Kn= .050 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2.33 
.35 .35 4.30 .40 .OO 



LOSS PARAMETERS FOR SUBBASIN: 3KC ----------------- ----------------- 

a Soil Survey Used Other 

XKSAT - - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT 

Sq.Miles 
....................................... 

% Rock 
Outcrop 

VAL 1.300 37.7 0.25 0 

TOTAL = 3.450 Sq.Miles XKSAT = 0.49 %Rock = 0 

DTHETA - - - - - - - - - - - - - - - - 
Dry = 0.35 PSIF = 3.63 
Normal = 0.26 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA 
Sq.Miles Type condition cover in. 
--------------------------------------------------------. 

3.450 Desert 100. DRY 25 0 0.35 
OPEN DRY 10 0 0.10 
V.L.D.R NORMAL 3 0 5 0.30 
L.D.R. NORMAL 50 15 0.30 
M.D.R. NORMAL 50 30 0.25 
M.F.R. NORMAL 50 45 0.25 
Ind 
corn 
Park 

NORMAL 60 55 0.15 
NORMAL 75 80 0.10 
NORMAL 90 0 0.20 

Rowcrop NORMAL 85 0 0.50 

Kn Kb Kb 
Type 

0.05 Low 0.03 
0.02 Min 
0.05 Low 
0.05 Low 
0.05 Low 
0.05 Low 
0.03 Min 
0.02 Min 
0.10 Hi 
0.10 Hi 

3.450 = Total Area Avg.= 25 0% 0.350 

PERCENT OF SUBBASIN DRY= loo.% 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.57 

IMPERVIOUS AREA: URBAN @ 100 % effective = 0 
ROCK OUTCROP @ 100 % effective = 0 

........................ 
% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 
sq. mi. mi. ftlmi in. adj. % min. 



SHEETNO 3 OF Y 
Joe NUMBER 4 4 3~ - - ~  

TITLE GILA-O A ~ M ?  

SUBJECT RI*~IAJ 3 AAOPIFIEO tte7.-l I~MA 

MADE BY AG- DATE b / 1 3  CHECKED BY DATE 

 ad)^^ fod ~a1uo.s : 3 2 Y  f ,  && 
3 0  I 6. a x  
2 3  q 0. I7 ktL 

L' PrLCS- T' I , 3 0  k:  = 



PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
3.45 

.35 .35 3.63 .57 . O O  
83. 8 3 .  83.  83.  83.  83.  

134.  273. 273.  273.  318.  318.  
406. 431.  444.  458.  465.  483. 
564.  580.  616. 628. 640. 658. 
927.  990.  982.  1101.  1119.  1048.  
819.  789 .  762.  734. 712.  693. 



LOSS PARAMETERS FOR SUBBASIN: 3KD ----------------- ----------------- 

Soil Survey Used Other 

,SAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles Outcrop 
.................................................... 

324 1 .500 66.4 0.84 
234  0 .100 4.4 0.49 
VAL 0.320  14 .2  0.25 

.................................................... 
TOTAL = 2.260 Sq.Miles XKSAT = 0 .67  %Rock = 0 

DTHETA - - - - - - - - - - - - 
Dry = 0 .35  PSIF = 3 .21  
Normal = 0.27 
Wet = 0.00 

LAND USE 
- - - - - - - - - - - - - - - - 
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb 
Sq.Miles Type condition cover in. Type 

2.260 Desert 100.  DRY 2 5 0 0 .35  0.05 Low 0.04 
OPEN DRY 10 0 0 . 1 0  0.02 Min 
V.L.D.R NORMAL 3 0 5 0 .30  0.05 Low 
L.D.R. NORMAL 50 1 5  0 .30  0 .05  Low 
M.D.R. NORMAL 5 0 3 0  0.25 0.05 Low 
M.F.R. NORMAL 5 0 45  0.25 0.05 Low 
Ind NORMAL 6 0 55 0.15 0.03 Min 
Comm NORMAL 7 5 80 0 .10  0.02 Min 
Park NORMAL 9 0 0 0 .20  0 . 1 0  Hi 
Rowcrop NORMAL 85 0 0 . 5 0  0 . 1 0  Hi 

........................................................................... 
2.260 = Total Area Avg.= 25 0% 0.350 

PERCENT OF SUBBASIN DRY = 100. 8 
NORMAL = 0.0 % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.78 

IMPERVIOUS AREA: URBAN @ 100  % effective = 0 
ROCK OUTCROP @ 100  % effective = 0 

% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Length Lca Kn Slope IA DTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
............................................................................. 
3KD 2.260 6.54 2 .42  0.05 36 .1  0.35 0 .35  3 . 2 1  0.78 0 1 0 4  



SHEETNO OF 

JOB NUMBER 49 3a 
.. TITLE GILA @ZPG ADA? 

SUBJECT F5h~lt.J \?lC POQIFJEO l i f z  I D - ATh 

MADE BY /%f$- DATE (o / 13 ,/,% CHECKED BY DATE 



N 3KD 
FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

I I.= 6.5 Lca= 2 . 4  S= 3 6 . 1  Kn= ,050 LAG= 104.0 . - ~ ~ 

I PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 



Operation No. 3 
Modify Suhl~asin 31. to include 3KA 



DM MCUHP2 Gila Bend ADMP 

i BASIN 3L 
[ THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
I L= 4.3 L C ~ =  2.1 S= 31.0 Kn= ,050 LAG= 86.3 
I PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN . 3.34 
1 15 
1 RAINFALL DEPTH OF 4.53 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
1 AN AREAL REDUCTION COEFFICIENT OF ,976 WAS USED 
1 4.421 
1 THE FOLLOWING PC RECORD USED A 24-HOUR SCS TYPE I1 RAINFALL 
: ,000 .002 ,005 ,008 ,011 .014 ,017 .020 .023 
: ,029 ,032 ,035 ,038 ,041 .044 ,048 .052 ,056 
: ,064 ,068 .072 .076 ,080 ,085 .090 ,095 .I00 
: ,110 ,115 ,120 .I26 ,133 ,140 .I47 .I55 ,163 
: ,181 .I91 ,203 .218 ,236 .257 .283 .387 ,663 
: ,735 .758 .776 ,791 ,804 .815 ,825 .834 ,842 
: .856 ,863 ,869 ,875 ,881 .887 ,893 .898 ,903 

.913 ,918 ,922 ,926 ,930 ,934 ,938 ,942 ,946 
: ,953 .956 ,959 ,962 .965 ,968 .971 ,974 ,977 
: ,983 .986 ,989 ,992 ,995 ,998 1.000 





Appendix D.3. Hydrologic Routing Data 

This information can be found in the 1992 study preformed by Burgess Bi Niple. 

However, there were several additions due to the revision made to the original model 
The following is an itemization of the revisions made to the 1992 HEC-1 model. 

Summary of Revisions to I992 HEC-I Model 

Channel Routes 

Operation # 
17 Added 7AC-150 
18 Added R151-12 
19 Divided R12-14 into R12-14A and R14A-14 
20 Added R12-11A 
21 Added R11A-11B 
22 Added R14A-11B 
23 Added RllB-14 
24 Added R11A-11 
25 Added R37A-17 
26 Added R34-17 
27 Added R37A-13A 

a 28 Divided R13-16 into R13-13A and R13A-16 



Operation No. 17 
Added Channel Route 7AC-150 



t G\\P ~ e i  PIU As v%' Project No q 9 5q 1 Date 

Subject k?e\ri%A N Y ~ . F O \ @ ~  51 Prepared By LA\) Checked By Page 

~ b . c x u \ d  P o ~ k  7AC-150 

sw< hue 10 L(V-Y. cc3 ~c3c;sh AJo 3 

j = 2,0051 \ w 

6 
I* 

c 
c 4 

t - 
. -. - - . - - 

0 097 t - - , ~ a  0,0./3 
I 

\/ 
/ 

a 

IZI( - -&.. 
67 I DQ 

t s'7 
2.0 1 94 
v7 9 b  
227 qL9 
733 4 
~t 3'5 
34 

Olel 
t 0 0  



Operation No. 18 
Added Channel Route 151-12 





Operation No. 19 
Divided Channel Route R12-14 into 12-14A and 14A-14 



~ e d  &>IMP project NO. 3F iL  )ate 

Subject PT? Q\ $e +ly3(c>\,., .. Prepared By- Checked By Page 

cl&n\n~C ~ s . y t . ~  R 12- I4 
- b;vde iqh 12-144 cf: lLjA-/y 

f ' I/ ,- I USL CCIG/AJ~,~L J &I&? X - ~ e ~ f l o J  or a~... , w - - . .  

- - I  & Q V / ~ Y  ~ c f l ~ t h  .i hu& 70 & b m h  &Y \ . . \ ~ j ~ a f i  

0 7  K? I % - ) $  

Ntw' IP-I4A -+ L = $L 
- 1  , ~ w  1 ~ A ~ ~ - +  L = /Z@ &,- 



O~eration No. 20 
Added Channel Route 12-1lA 





Operation No. 21 
Added Channel Route 11A-1lB 



P,o@Iae G; \ c %Pnj  Project No. -?%?& Date 



Operation No. 22 
Added Channel Route 14A-llB 



kr @ Title GI& 8 ~ d  4 h P  Project NO. Date 

Subject R ~ V ~ S $  t \y  A( o \ o s q  Prepared B~DIT\~ Checked By Page 

IJm ~ k h n n d  Po~k /qA-Il i3 

7-L c ~ I ~ / s  a\ 14.A ~ b n w 4  C o n y  TL4 ~ISC&-+L- c ~ ~ d s w )  
Yi b~,~;~,bt).h bc14ATi 

E.KCWJ ,&n$ff & ! I B I . ~ ) s  % - Fecm c n e ~ )  
&OL..P c\\cq\.-~'wl 30,; k cp I \  5, 

L ;- 2000 $4 
5:- 0,0035 ;'b/64- 

& a. 
0 

Tcb 
73 6 
734 

3* 732 
12-8c 730 
1453 720 
iq 70 730 
;4yo 732 
IS/O 740 



Ooeration No. 23 
Added Channel Route llB-14 





r 00  @ Title C;\a Project No. 4'?54\ Date 

Subject ~ e \ r ' \ ~ f X  k\u hro\w- Prepared BY- Checked By Page 

d C ~ ~ A A J ~ F L  Q 6 q E  \\:B- ) L f - 1  

&vk OML~S RK 4 I-& -Ln&p en03 anJ G S S C S  
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- .+ 

nroy & . ;., , 

C? I .  . . 
\-' 

- . . 

~7 k! a. - 
L 00 - 7 90 

7 5 0  7q3 

?ti0 7'4 I 
1 b* 72'1 
IQlO: 7 t? 
1075 ?/'I 
J o 3 " f q 4  

105(@ 750 

a 



Gila Bend ADMP - CPIIB (railroad) 
Worksheet for Irregular Channel 

@w over ~ a ; l r o c \ d  

Irregular Channel - CF 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

h u t  Data 

Slope 005000 ftm 
Dischargt 100.00 cfs 

Options 

Current Roughness Methc)ved Loner's Method 
Open Channel Weighting wed Lotler's Method 
Closed Channei Weightini Horton's Method 

Results 

Mannings Coefficiel 0.040 
Water Surface Eiev 726.33 fl 

Elevation Range 1.50 to 730.00 
Flow Area 103.5 fl" 
Welled Perimeter 463.56 fl 
Top Width 463.21 fl 
Actual Depth 1.83 fl 
Critical Elevation 726.20 fl 
Critical Slope 0.046106 Wfl 

e e l o c l t y  0.97 WS 
Velocity Head 0.01 fl 
Specific Energy 726.35 fl 
Froude Number 0.36 
Flow Tvoe Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channei Points 

Station Elevation 
(ft) (fl) 

Notes: rating curve 
Elev & 726.21 
726.51 

500 726.70 
2000 727.33 

Project Engineer: Engineering 8 Environmental Consultants 
untitledfm2 Engineering 8 Environmental Consultants FlowMaster v6.0 [614e] 
09108100 11 :01:35 AM O Haestad Methods, lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Gila Bend ADMP - CPIIB (railroad) 
Worksheet for Irregular Channel 

Project Engineer: Engineenog 8 Environmental Consultants 

untitled.fm2 Engineering 8 Envimnmental Consultants FlowMaster 6.0 1614~1 
09/08/W 11:01:35 AM Q Haestad Methods. lnc. 37 Brookside Road Watetbu~, CT 06708 USA (203) 755-1666 Page 2 of 2 



Gila Bend ADMP - CPIlBb 
Worksheet for Irregular Channel 

F l o w  Ovec fcenb+ 08-  

Irregular Channel - CF 

Flow Element Irregular Channel 

Method Manning's Formula . 
Solve For Channel Depth 

Innut Data 
-- 

Slope 005000 fVft 
Discharg* ,500.00 cfs 

Options 

Current Roughness Methc)ved Lottefs Method 
Open Channel Weighting wed Lotter's Method 
Closed Channel Weiaht~n( Horton's Method 

Results 

Mannings Coefllciel 0.022 
Water Surface Elev 722.70 R 
Elevation Range 1.00 to 728.00 
Flow Area 699.0 ft* 
Welted Perimeter 651.04 ft 
Top Width 650.85 ft 

Actual Depth 2.70 fl 
CriBcal Elevation 722.57 n 
Critical Slope 0.007056 Wil @velocity 5.01 ft/s 
Veloctty Head 0.39 n 
Specific Energy 723.09 fl 
Froude Number 0.85 

Flow Type Subcritical 

- 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(ft) (fl) 

Project Engineer: Engineering 8 Environmental Consultants 
untitled.fm2 Engineering 8 Environmental Consultants FlowMaster w3.O [614e] 
09108100 11:18:58 AM Q Haeslad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 2 



Gila Bend ADMP - CPIlBb 
Worksheet for irregular Channel 

Elev 
722.59 

Project Engineer: Engineering 8 Environmental Consultants 

untitledfm2 Engineering B Envlranmental Consultank FlowMaster ~3.0 [614e] 
09108100 11:18:58 AM O Haestad Methods. lnc. 37 Brookside Road Waterbuw. CT 06708 USA (203) 755-1666 Page 2 of 2 



Operation No. 24 
Added Channel Route 11A-11 
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Operation No. 25 
Added Channel Route 37A-17 
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Operation No. 26 
Added Channel Route 34-17 
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O~eration No. 27 
Added Channel Route 37A-13A 





Operation No. 28 
Divided Channel Route R13-16 into 13-13A and 13A-16 
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Appendix D.4. Reservoir Routing Data 

This information can be found in the 1992 study preformed by Burgess Bi Niple. 

Some of the Reservoir/Storage Routes in the 1992 model were modified to more 
accurately represent conditions found in the field. The following is a list of revisions to 
the hydrology model. 

Summary of Revisions to 1992 HEC-I Model 

Storage Routes 

Ooeration # 
11 Renamed storage route C151 to SR151. C151 is used to combine 

hydrographs from 3KC, 3KD, and the diverted flow from C150. The 
storage route (an old borrow pit) only affects the diversion from C150. 
Therefore, the diversion hydrograph (DC150L) was routed through the 
borrow pit and the outflow was added to the other hydrographs at C151. 

12 Deleted PND2. This was the storage routing routine for the single 
reservoir behind the Gila Bend Canal between Citrus Valley Road and 
SR85. It was determined with the detailed contour mapping, and 
hydraulic calculations, that there isn't sufficient lateral conveyance along 
the Canal embankment for it to behave as one single reservoir. Therefore, 
this one large storage route was eliminated and replaced with smaller 
storage routes at each major wash crossing of the Canal; as described 
below. 

13 Added storage route at C11. This storage route was added to account for 
the storage behind the Gila Bend Canal at Quilotosa Wash. 

14 Added storage route at C34. This storage route was added to account for 
the storage behind the Gila Bend Canal at Unnamed Wash No. 6. 

15 Added storage route at C36. This storage route was added to account for 
the storage behind the Gila Bend Canal at Sauceda Wash. 

16 Added storage route at C53. This storage route was added to account for 
the storage behind the Gila Bend Canal at Unnamed Wash No. 1. 

Revisions to modzFed HEC-I Model (conditions without the Gila Bend Canal) 

Storage Route Revisions 
1. Removed storage route at C12. This storage would not exist without the Canal 

Embankment. 
2. Revised storage route at C11. The storage volume provided by the upstream borrow 

pit remains in the storage route. The storage created by impoundment behind the 
canal embankment, however, was removed. 

3. Removed storage route at C34. This storage would not exist without the Canal 
Embankment. 

4. Removed storage route at C36. This storage would not exist without the Canal a Embankment. 



Operation No. 11 
Eeshc i  Storage Route C151 to SR151 
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Operation No. 12 
Deleted PND2 



Gila Bend ADMP 

calculated by LAV. 07/12/2000 

Pond Behlnd GBC, West of SR-85 
Storage Volume Calculations 

Total 
Area Area Area Area Total C ~ m ~ l a t i v e  

Basin 1 Volume Basin 2 Volume Basin 3 Volume Basin 4 Volume VOlUme Volume 
Stage [ac) lac-ft] [ac] [ac-ftj [ac] [ac-it] [ac] [ac-ftj [ac-ft] [ac-ft] 

Notes: 
The bold values in the Volume column shows that volume just before overtopping occurs within that subbasin. 

e ponding area behind the Gila Bend Canal was broken down into four regions based upon the top of canal elevations. The single 
nd idea in the Burgess & Niple Study repotted PND2 as 1210 Ac-fl at a spill elevation of 740. 

ew suwey shows the top of the canal elevation as ranging from 741 at the west end of the project, near Unnamed Wash No. 1 6. 
to 743 at SR-85. The corresponding storage volume at the surveyed spill elevation of 741 is 912.0 Ac-ft. 

If requirements for a foot of freeboard are used than the storage volume at an elevation of 740 is 610.4 Ac-ft. 

Volume Equation: 

Volume = depth/3*(Atop + Abottom + SQRT(Aup * Abott,,)) 

The results s h w  thar !. ere is an approximate 25 percent reduction in the storage volume compared to that of the Burgess & Nlple report 



Operation No. 13 
Added Storage Route C11 





Ouilotosa Wash - Ponding Area ( C\ i) 
Ca)culated by LAV. 07/14/2000 

Area measured using a planimeter 

Volume = depth * [ area,, + areabon,, + sqrt(areatOp * area,,,)] 
3 

Stage 

Total 
Area lncrem6ntal .s 

Bas~n 1 Volume V O I U ~ ' ~  , 

[acl [ac-ft] [ac-ft] 



Operation No. 14 
Added Storage Route C34 





: Unnamed No 6 - Ponding Area 

by LAV, 07/14/2000 

Area measured using a planimeter 

Volume = depth * [ area,, + areab,,,, + sqrt(area,, * areah,,,)l 
3 

Stage 

Total 
Area Incremental 

Basin 1 Volume Volume 
Lac1 lac-ff] [ac-ft] 



Operation No. 15 
Added Storage Route C36 





'' Sauceda Wash - Ponding Area ( ~ 3 b )  a 
Calculated by LAV, 07/14/2000 

Area measured using a planimeter 

Volume = deptn ' [ area,,, 7 area,,,, + sqfl(area,,, ' 

3 

Stage 

Total 
Area Incremental 

Basin 1 Volume Volume 
[acl [ac-ff] [ac-ft] 



Operation No. 16 
Added Storage Route C53 





! Unnamed No I - Ponding Area (C 5 3 )  

d w i a t e d  by LAY. 0711 412000 

Area measured using a planimeter 

Volume = depth * [ area,Q, + area,,,, + sqrt(area,,, areahno,)] 

3 

Stage 

Total 
Area Incremental 

Basin 1 Volume Volume 
Lac1 [ac-ft] [ac-ft] 





Appendix D.5. Flow Split and Diversion Data 

@ This information can be found in the 1992 study prefcked by ~ u r ~ e s s  8. Niple. 

Some of the flow splits and diversions in the 1992 model were modified to more 
accurately represent conditions found in the field. The following is a list of revisions to 
the 1992 HEC-1 hydrology model. 

Summary of Revisions to 1992 HEC-I Model 

Diversion Revisions 

Operation # 
4 Revised diversion at C82 (operation DC82R and DC82L) on Bender . - 

Wash. This diversion was revised to divert more flow westerly toward 
Sand Tank Wash. The HEC-RAS model on Bender Wash identified split 
flows upstream of 1-8 that weren't accounted for in the original model. 
They were added to the diversion at 1-8 to quantify the total flow diverted 
westerly. 
Revised diversion at C132 (operation DC132R and DC132L) on Sand 
Tank Wash. This diversion was revised to divert more flow westerly 
toward Scott Avenue Wash. The HEC-RAS model on Sand Tank Wash 
identified substantial split flows upstream of 1-8 that weren't accounted for 
in the original model. They were added to the diversion at 1-8 to 
quantify the total flow diverted westerly. 
Added diversion at C14A (operation DC14AR and DCl4AL) on 
Unnamed Wash No. 2. This diversion was added to model the split flow 
on Unnamed Wash No. 2 at the intersection of 1-8 and SR85 that was 
identified with the HEC-RAS floodplain delineation model. 
Added diversion at C11A (operation DC11AR and DC11AL) on Gila 
Bend Canal. This diversion was added to model the flow that overtops the 
Gila Bend Canal, west of SR85. The overtopping problem was identified 
with the HEC-RAS floodplain delineation model for the lateral flow along 
the Gila Bend Canal. 
Added diversion at C34 (operation DC34R and DC34L) on Unnamed 
Wash No. 6 at the Gila Bend Canal. At this point of concentration there 
isn't any structure over or under the Canal. Some of the floodwater travels 
to the Sauceda Wash overchute and the remainder spills over the Canal. 
This diversion was added to model the flow that overtops the Canal. The 
overtopping problem was identified with the HEC-RAS floodplain 
delineation model for Unnamed Wash No. 6. It was determined with the 
detailed hydraulic analysis that approximately 4300 cfs can flow to the 
Sauceda overchute; the remainder will spill over the top of the Canal 
embankment. 
Added diversion at C37 (operation DC37R and DC37L) on Sauceda Wash 
at Interstate 8. At this point of concentration, some of the floodwater 
travels through culverts under the RR and 1-8 and the remainder flows 



O~eration No. 4 
Revised Diversion at C82 



0 
ENGINEERING CORPORATION 

BENDER WASH 
Split Flow Summary 

Flow to Culvert Total 
Xsection Sand Tank Discharge Flow 

ID cfs cfs cfs 

Total Weir Flow to Sand Tank Wash 
Flow to Sand Tank Wash @ 1-8 

Total Diversion to Sand Tank Wash 



BENDER WASH 
Spllt Flow CornputatIan Worksheet 

Culvert Weir WelrAvg Depth Weir Elf. Weir Weir Culvert Total 
Xsection Weir Invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID Eiev. Elevation CWSE n n n n n cts cts cts 

1.904 776.9 772 777 01 5 714 3612 
0.05 0.2631579 135 35.52631579 4 

1.93 777.6 772.5 777.32 -0.28 4.82 500 4116 
0 1 80 80 0 

2.01 778.5 NIA 778.32 -018 NIA 4116 
0 1 65 85 0 

2.066 779.4 775.4 778.62 -0.78 3.22 985 5101 
0 1 160 180 0 

2.131 780.5 N/A 780.06 -0.44 N/A 5101 
011 0.3333333 840 280 81 

2.226 784.5 NIA 784.72 0.22 NIA 5182 
0.315 1 360 360 169 

2.316 766.91 NIA 767.32 0.41 N/A 5350 
0.205 0.2369942 730 173.0057803 180 

2.371 791.2 NIA 789.88 1.32 NIA 5530 

3.341 824.32 NIA 821.14 3.16 NIA 3969 
0.005 0.0031348 450 1.410658307 0 

3.452 825.82 NIA 625.83 001 NIA 3970 
0.005 0.037037 480 17.77777778 0 

3.537 830.1 N/A 829.84 -0.26 N/A 3970 
0 1 420 420 0 

3.63 833.32 NIA 833.15 0.17 N/A 3970 
0 1 780 780 0 

3.713 639.2 N/A 836.6 -2.6 NIA 3970 
Total Welr Flow toSand Tank Wash 433 
Flow to Sand Tank Wash B 14 2898 

Total Diversion to Sand Tank Wash 3331 



Bender Wash Flow Split Rating Curve 

Diversion to 
Inflow, Sand Tank 

cfs Wash, cfs 



~ : ~ ~ ~ ~ k ~  8 

ENGINEERING CORPORATION 

BENDER WASH 
Side Welr Split Flow Computatlon Worksheet 

Culvert Weir Welr Avg Depth Weir Eff. Weir Weir Culvert Total 
Xsectlon Weir invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID Elev. Elevation CWSE fi fl fl fl f i  cfs cf s cfs 

0 
2.131 780.5 NIA 779.78 -0.72 

0 
2.226 784.5 NIA 784 -0.5 

0 
2.316 786.91 NIA 786.85 -0.06 

0 
2.371 791.2 NIA 788.82 -2.38 

Total Welr Flow to Sand Tank Wash 0 
Flow to Sand Tank Wash B 1-8 887 

Total Diversion to Sand Tank Wash 887 



. W l 4 . {  
ENGINEERING CORPORATION 

BENDER WASH 
Side Weir Split Flow Computation Worksheet 

Culvert Weir WeirAvg Depth Weir Eff.Weir Weir Culvert Total 
Xsedion Weir Invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID EIev. Elevation CWSE n n n n n cfs cfs cfs 

772 

772.5 

NIA 

775.4 

NIA 

NIA 

NIA 

NIA 

Total Weir Flow to Sand Tank Wash 28 
Flow to Sand Tank Wash @ 1-8 1508 

Total Diversion to Sand Tank Wash 



@I;I:dqy~a.j rn 
ENGINEERING CORPORATION 

BENDER WASH 
Side Welr Split Flow Computation Worksheet 

Culvert Weir WeirAvg Depth Welr Eff.Weir Weir Culvert Total 
Xsection Weir Invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID Elev. Elevation CWSE it fl  fl f i  f i  cfs cfs cfs 

1.904 776.9 772 775.25 -1.65 3.25 232.14286 2490 
0 135 135 0 

1.93 777.6 772.5 777.1 -0.5 4.6 447.61 905 2938 
0 80 80 0 

2.01 778.5 NIA 778.05 -0.45 NIA 2938 
0 85 85 0 

2.066 779.4 775.4 778.39 -1.01 2.99 940.38462 3878 
0 180 180 0 

0.13 360 360 45 
2.316 786.91 N/A 787.13 0.22 NIA 3929 

0.11 730 85.42553191 71 
2.371 791.2 NIA 789.54 -1.66 NIA 4000 

Total Weir Flow to Sand Tank Wash 122 
Flow to Sand Tank Wash @ 1-8 2258 

Total Diversion to Sand Tank Wash 2380 



m a . 1  
ENGINEERING CORPORATION 

BENDER WASH 
Side Weir Split Flow Computation Worksheet 

Culvert Weir Weir Avg Depth Weir Eff. Weir Weir Culvert Total 
Xsection Weir Invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID Elev. Elevation CWSE ft ft ft ft R cfs cfs cfs 

2.01 778.5 NIA 778.3 -0.2 NIA 3692 
0 85 85 0 

2.066 779.4 775.4 778.63 -0.77 3.23 986.53846 4679 

2.226 784.5 NIA 784.69 0.19 NIA 4744 
0.26 360 360 126 

2.316 786.91 NIA 787.24 0.33 NIA 4870 
0.165 730 137.6571429 130 

2.371 791.2 NIA 789.78 -1.42 NIA 5000 

Total Weir Flow to Sand Tank Wash 321 
Flow to Sand Tank Wash @ 1-8 2957 

Total Diversion to Sand Tank Wash 3278 



.-14.{ 
ENGINEERING CORPORATION 

BENDER WASH 
Side Weir Split Flow Computation Worksheet 

Culvert Weir Weir Avg Depth Weir Eff. Weir Weir Culvert Total 
Xsection Weir invert Depth Depth at Culvert Length Length Discharge Discharge Flow 

ID Eiev. Elevation CWSE n ft ft n n cfs cfs cfs 

2.131 780.5 NIA 780.11 -0.39 NIA 
0.155 840 372 136 

2.226 784.5 NIA 784.81 0.31 NIA 

Total Weir Flow to Sand Tank Wash 589 
Flow to Sand Tank Wash O 1-8 3583 

Total Diversion to Sand Tank Wash 4171 



KK DC82R a Y Main flow at CP82 is in the right channel (C82R) and passes under I- 

KM Diverted flow (DQ record) goes into the left channel (C82L) and runs 
KM west along the south side of 1-8 to C132 at Sand Tank Wash. 
DT DC82L 
* DI 0.0 4465 5508 6900 
* DQ 0.0 0.0 500 1350 
DI 0 2100 3000 4000 5000 5530 6000 
DQ 0 887 1536 2380 3278 4~293- 4171 

3331 



Summary Data 

- 
hol- used - 

C82 Flow Split Hydraulic Calculations Summary Pa 



Flow distribution printout to estimate flow arriving 
at Bender Wash culvert D (next-to-easternmost 
culvert) under 1-8 

Flow to the right of station 10200 = 9.4 cfs 



Operation No. 5 
Revised Diversion at C132 



0 
ENGINEERING CORPORATION 

SAND TANK WASH 
Split Flow Summary 

Weir Weir Q to Inflow Total 
Xsection Discharge West @ 1-8 from Flow 

ID cfs cfs Bender, cfs cfs 

4.917 3921 15573 
130 

5.01 3 15703 
0 

5.112 4 15703 
0 

5.207 15699 
441 

5.299 81 16139 
477 

5.387 16536 
229 

5.482 169 16765 
263 

5.58 180 16859 
0 

5.676 16679 
0 

5.77 16679 
578 

5.862 17257 
920 

5.959 18177 
1636 

6.062 1981 3 
1208 

6.1 51 21 020 
3245 

6.257 24265 

Total Weir Flow to Scott Avenue Wash 
Flow to Scott Avenue Wash @ 1-8 

Total Diversion to Scott Avenue Wash 13047 



W : 4 U  
ENGINEERING CORPORAT.ON 

SAND TANK WASH 
SplH Flow Computation Worksheet 

Avg Weir Eff. Weir Weir Weir 13 to inflow Total 
Xsectlon Weir Depth Depth Length Length Discharge West @ 1-8 from Flow 

ID Elev. CWSE R R fl R cfs cfs Bender, cfs cfs 

Total Weir Flow to Scott Avenue Wash 9126 
Flow to Scott Avenue Wash @ 1-8 3921 

Total Diversion t o  Scott Avenue Wash 13047 



Sand Tank Wash Flow Split Rating Curve 

Outflow to 
Inflow, Scott Ave. 

cfs Wash, cfs 



.L;I:~W~.{ 
ENGINEERING CORPORATION 

SAND TANK WASH 
Spllt Flow Cornputatlon Worksheet 

Ava Weir Eff. Weir Welr Weir Q to Inflow Total 
Xsection Welr Depth ~ e $ h  Length Length Discharge West @ 1-8 from Flow 

ID Elev. CWSE ft ft ft fl CIS cfs Bender, cfs cfs 

Total Welr Flow to Scott Avenue Wash 0 
Flow to Scott Avenue Wash B 1-8 0 

Total Diversion to Scott Avenue Wash 0 

Total Diversion to Scott Avenue Wash 0 



SAND TANK WASH 
Split Flow Computation Worksheet 

Avg Weir Eff. Weir Welr Weir Q to Inflow Total 
Xsectlon Weir Depth Depth Length Length Discharge West @ 1-8 from Flow 

ID Elev. CWSE ft ft ft ft cfs cfs Bender, cfs cfs 

Total Weir Flow to Scott Avenue Wash 89 
Flow to Scott Avenue Wash @I 1-8 51 

Total Diversion to Scott Avenue Wash 140 

Total Diversion to Scott Avenue Wash 89 



• L;l:44fil14.l w 
ENGINEERING CORPORATION 

SAND TANK WASH 
Split Flow Computation Worksheet 

Avg Weir Eff. Weir Weir Weir Q to inflow Total 
Xsection Weir Depth Depth Length Length Discharge West 8 1-8 from Flow 

ID Elev. CWSE ft ft f i  ft cf s cfs Bender, cfs cfs 

Total Weir Flow to Scott Avenue Wash 1149 
Flow to Scott Avenue Wash @ 1-8 839 

Total Diversion to Scott Avenue Wash 1988 



. ~ 1 4 . ~  rn 
ENGINEERING CORPORATiON 

SAND TANK WASH #NIA 
split FIOW Computation Worksheet z/z7/01 1257 

Avg Weir Eff. Weir Weir Weir Q to Inflow Total 
Xsection Weir Depth Depth Length Length Discharge West @ 1-8 from Flow 

ID Elev. CWSE ft ft ft ft cfs cis Bender, cfs cfs 

4.917 769.05 769.09 0.04 2761 13334 
0.02 475 16.37931 4 

5.013 771.15 770.03 -1.12 13338 
0 400 400 0 

5.112 773.54 771.4 -2.14 16 13338 
0 375 375 0 

5.207 775.25 774.41 -0.84 13322 
0.34 600 268.4211 315 

5.299 777.7 778.38 0.68 98 13637 
0.34 650 394.6429 341 

5.387 780.97 780.53 -0.44 13880 
0.24 400 208.6957 125 

5.482 782.4 782.88 0.48 185 14005 
0.24 460 225.3061 143 

5.58 764.8 764.3 -0.5 186 13963 
0 600 600 0 

5.676 788 784.72 -3.28 13777 
0 495 495 0 

5.77 790.1 788.53 -1.57 13777 

5.862 
0.38 500 163.0901 310 

792 792.76 0.76 14087 
0.55 400 400 432 

5.959 794.58 794.92 0.34 14520 

Total Weir Flow to Scott Avenue Wash 5601 
FIOW to scott Avenue Wash @ 1-8 2761 

Total Diversion to Scott Avenue Wash 8362 



SANDTANK WASH 
Split Flow Computation Worksheet 

Avg Weir Eff. Weir Welr Weir Q to Inflow Total 
Xsection Weir Depth Depth Length Length Discharge West @ 1-8 from Flow 

ID Elev. CWSE f l  ft f t  f l  cf s cfs Bender, cfs cfs 

Total Weir Flow to Scott Avenue Wash 10081 
Flow to Scott Avenue Wash @ 1-8 4037 

Total Diversion to Scott Avenue Wash 14118 



KKDC132R 

E Main flow at C132 is in the right channel (C132R) and passes 
under 1-8. Diverted flow (DQ record) goes into the left channel 

KM (C132L) west along the south side of 1-8. 



C132 Flow Split 

0 
C132 Flow Split Hydraulic Calculations Summary Page 1 



Operation No. 6 
Added Diversion at C14A 



4 iversion at C14A 

Multiple iterations of HEC-RAS models Unnamed Wash No. 2 and Unnamed Wash No. 2 West 
led to the following diversion rating curve. 

No. 2 No. 2 West DC14AL 
Total Q Q 

Q Elev. Q Elev. Eiev. Dl DQ 



Operation No. 7 
Added Diversion at C l l A  
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............................. 
WATER -ACE PROFILES . 

?PER * 
Version 4.6.2, Hay 1991 

LTE D 

j16-4687 
RUN DATE 20SEP00 TIME 17~10x15 * 

U.S. M CORPS OF 

* HYDROUXIC ENGINEERING 
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PAGE I 

AEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
.................................... 

PLIT F W W  BEING PERFORMED 

P Split Flow 

W Weir flow over canal between RM 2.241 and 2.333 
S 2 2.241 2.333 -1 2.7 
'C 0 744.10 480 744.28 

W Weir flaw over canal between RM 2.164 and 2.241 
S 2 2.164 2.241 -1 2.7 
JC 0 744.53 410 744.10 

W Weir flow over canal between RM 2.091 and 2.164 
IS 2 2.091 2.164 -1 2.7 
IC 0 744.09 385 744.53 

THIS RUN EXECUTED 20SEP00 

Weir flaw Over canal between RM 2.025 and 2.091 
-1 2.7 

?~ 744.0 350 744.09 



II Weir flow over canal between RM 1.876 and 1.954 
S 2 1.876 1.954 -1 2.7 
C 0 743.65 410 743.7 

Weir flow over canal between RM 1.807 and 1.876 
2 1.807 1.876 -1 2.7 
0 743.4 370 743.65 

W Weir flow over canal between RM 1.733 and 1.807 
S 2 1.733 1.807 -1 2.7 
C 0 743.40 390 743.40 

W Weir flow over canal between RM 1.665 and 1.733 
S 2 1.665 1.733 -1 2.7 
C 0 744.84 360 743.40 

W Weir flow over canal between RM 1.562 and 1.665 
'S 2 1.562 1.665 -1 2.7 
>. 0 743.49 540 744.84 

W @ .  Welr flow over canal between RM 1.457 and 1.567 
IS 2 1.457 1.562 -1 2.7 
T 0 743.57 550 743.49 

W Weir flow over canal between RM 1.358 and 1.457 
IS 2 1.358 1.457 -1 2.7 
IC 0 743.13 520 743.57 

W Weir flow over canal between RM 1.256 and 1.358 
IS 2 1.256 1.358 -1 2.7 
IC 0 743.61 540 743.13 

!1 GILA BEND ADMP 
-2 Gila Bend Canal - Weir flow over canal between SR-85 and Quilotosa Wash 
!3 

Approximately 170 cfa breaks out between FilerQkSR85-7.IH2 
SR-85 and section 1.665. revisions to the Datei 9/20/00 
hyBrology will reduce the Q to account for attenuation due to routing 

17 prior to calculating the weir flow overtopping the canal 
!8 Therefore the original 3393 cfs is reduced to 3350 cfs 
:9 before applying this routine to determine split flow (weir). 
19 

NINV IDIR STRT 5ETRTC WINS Q WSEL FQ 

2 -1 744 





20SEPOO 1 7 ~ 1 0 ~ 1 5  PAGE 



1502.23 744.09 1508.08 738.72 1516.51 738.72 1538.71 743.59 1548.36 6; 1562.59 737.14 1575.75 736.14 1600.72 736.95 1645.83 736.09 1695.69 
L 1697.22 

20SEP00 17r10115 PAGE 

L 2.164 55 1141.31 1246.12 385 385 384.00 
3 1267.20 
3 746.0 0.00 746.01 16.44 745.90 31.37 745.87 45.45 745.40 92.82 
z. 745.3 111.85 745.16 172.10 745.11 180.73 744.87 254.94 744.78 328.25 
z. 744.7 338.76 744.19 403.63 744.28 456.63 744.19 479.01 744.18 506.41 
i 743.9 554.39 743.62 590.23 743.26 629.77 743.02 643.56 742.77 663.77 
2 742.6 695.18 742.09 763.34 741.90 783.28 741.58 859.14 741.60 883.98 
a 741.7 897.15 741.31 923.46 741.15 982.69 741.10 1010.18 740.78 1070.13 
P 740.7 1080.98 740.39 1093.52 739.69 1136.69 739.71 1141.31 737.24 1184.28 
i 736.9 1189.21 737.56 1197.55 736.68 1207.38 736.93 1220.01 738.73 1227.77 
a 743.1 1246.12 743.45 1262.20 744.53 1267.20 741.63 1272.02 738.72 1276.50 
a 738.7 1297.08 744.28 1308.61 744.06 1318.18 744.05 1326.17 742.47 1344.93 
9 739.8 1378.42 739.63 1403.18 738.89 1407.57 737.60 1421.54 736.99 1441.20 

1 2.241 43 857.62 1006.93 410 410 408.00 
3 1031.82 
R 744.0 0.00 743.88 14.75 743.53 90.12 742.98 165.49 742.97 171.30 
R 742.5 241.22 742.01 316.22 741.72 377.68 741.63 391.59 741.58 433.52 
R 741.4 458.85 741.11 466.96 741.20 478.42 741.01 503.47 740.71 564.31 
R 740.3 617.70 740.01 659.59 739.87 693.06 739.81 720.49 739.62 768.43 
R 739.5 789.06 739.18 843.80 739.07 857.62 738.45 919.17 736.99 953.01 
R 737.3 961.07 736.98 973.60 736.93 987.15 742.01 1006.93 743.28 1027.43 

744.1 1031.82 739.39 1040.45 739.39 1062.38 743.18 1069.63 743.94 1072.03 
1088.18 

9:"170.0. 
737.84 1102.15 737.64 1119.03 737.27 1146.65 737.29 1152.17 
736.37 1220.74 736.37 1221.98 

1 2.333 44 776.28 1376.56 480 480 482.56 
R 747.0 0.00 746.56 50.57 746.32 91.17 746.10 134.94 745.92 165.48 
R 745.7 206.54 745.61 243.96 745.41 282.60 745.27 321.83 745.43 364.85 
R 745.0 392.44 744.94 436.03 744.91 507.24 744.90 549.29 744.76 611.93 
R 744.7 656.11 744.46 709.77 744.26 776.28 744.07 809.33 744.02 835.72 
R 744.0 873.88 743.99 899.74 744.12 913.30 744.16 926.51 744.02 991.87 
R 744.0 1024.60 743.97 1087.75 743.75 1124.47 743.65 1153.28 743.70 1192.62 
R 743.7 1218.43 743.83 1228.64 743.72 1273.17 743.73 1294.77 743.85 1329.98 
R 743.9 1349.26 744.00 1375.48 744.28 1376.56 744.14 1404.02 743.89 1435.66 
R 743.8 1456.64 743.65 1479.98 743.55 1482.76 743.60 1505.80 

20SEP00 17810:15 PAGE 

SECNO DEPTH CWSEL CRIWS WSELK EG W nL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME YLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XU)BL XICH XU)BR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PROF 1 

SECNO 1.256 
720 CRITICAL DEPTH ASSUMED 

470 ENCROACHMENT STATIONS- .O 1188.6 TYPE= 1 TARGET= 1188.589 
1.256 .74 735.74 735.74 744.00 735.98 .25 .OO .OO 742.20 

500.0 .O .O 124.9 .O .O .O .O 743.63 
.OO .OO .044 .OOO .a00 .OOO 735.00 556.92 

380. 380. 0 22 0 .OO 254.19 811.11 



165 DIVIDED FLOW 

280 CROSS SECTION 1.36 EXTENDED 3.48 FEET 

102 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.43 

(70 ENCROACHMENT STATIONS- . O  851.7 TYPE- 1 TARGET= 851.729 
1.358 3.49 741.78 741.19 .OO 742.13 .35 6.15 .OO 741.95 
500.0 2.8 497.2 . O  4 .8  104.4 . O  1 .5  2.2 742.95 

.03 .59 4 .76 . O O  .044 .034 .OOO . O O O  738.29 718.24 
.005661 540. 541. 540. 16 26 0 . O O  102.18 825.84 

SECNO 1.457 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.58 

A 7 0  ~NCROACHMENT STATIONS- .O 841.7 TYPE= 1 TARGET- 841.699 

a. DEPTIi CWSEL CRIWS WSELK EG W Hlr 0IX)SS L-BANK ELEV 

Q Q W B  QCH QROB AL47B ACH AROB VOL TWA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCB XNR WTN ELMIN SSTA 

SLOPE XLOBL XGCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SECNO 1.562 
280 CROSS SECTION 1.56 EXTENDED 1.10 FEET 

302 WARNING: CONVEYANCE CXANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.50 

470 ENCROACWNT STATIONS= .O 872.2 TYPE= 1 TARGET- 872.199 
1.562 4.30 742.60 .OO .OO 742.61 . O 1  .10 . O O  741.08 
500.0 60.9 439.0 .1 176.5 588.6 .6 13.7 12.0 742.24 

- 4 0  .34 .75 .15 .044 .034 .034 .OOO 738.30 291.02 
.000119 550. 553. 550.  2 0 0 . O O  555.84 846.87 

SECNO 1.665 
280 CROSS SECTION 1.66 EXTENDED .85 FEET 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .61 

SEC 9 1.733 

PAGE 



170 ENCROACHMENT STATIONS- .O 967.2 TYPE= 1 TARGET- 967.229 
1.733 4.43 742.73 .00 .OO 742.74 .O1 .04 .00 740.83 
500.0 119.5 379.0 1.5 441.0 586.6 6.6 28.1 23.5 741.54 

SECNO DEPPH CWSEL CRIWS WSELK EG X1I IiL O M S S  L-BANK ELEV 

Q QLOS QCH QROB AIaB ACE AROB VOL TWA R-BANK ELEV 
TIbE VLOB VCR VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SECNO 1.807 
280 CROSS SECTION 1.81 EXTENDED 1.79 FEET 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.70 

470 ENCROACHMENT STATIONS= .O 1276.4 TYPE= 1 TARGET= 1276.389 
1.807 5.91 742.74 .OO .OO 742.74 .OO .01 .OO 738.80 
500.0 344.2 155.5 .3 1937.6 487.1 5.8 43.5 31.0 742.14 

.18 Y' 390. 
.32 .05 .044 .034 .034 .OOO 736.83 258.11 

388. 390. 2 0 0 .00 1005.26 1263.37 

SECNO 1.876 
280 CROSS SECTXON 1.88 EXTENDED 4.00 FEET 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .61 

,470 ENCROACHMENT STATIONS- .0 921.0 TYPE= 1 TARGET= 921.049 
1.876 5.22 742.74 .00 .OO 742.75 .OO .OO .OO 740.33 
500.0 138.7 358.3 3.0 631.1 817.8 14.2 60.0 38.1 740.30 
1.47 .22 .44 .21 .044 .034 .034 .OOO 737.52 236.79 

.000019 370. 368. 370. 2 0 0 .OO 665.67 902.46 

SECNO 1.954 
280 CROSS SECTXON 1.95 EXTENDED 6.33 FEET 

:302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.52 

i47O ENCROACHMENT STATIONS- .O 1066.9 TYPE= 1 TARGET= 1066.889 
1.954 6.61 742.75 .00 .OO 742.75 .OO .O1 .00 739.02 
500.0 170.2 329.8 .O 991.6 1021.3 .O 76.4 45.2 742.87 
1.89 .17 .32 .OO .044 .034 .OOO .OOO 736.14 199.23 

.000008 410. 412. 410. 2 0 0 .OO 838.75 1037.97 



SECNO DEDTH CWSEL CRIWS WSELK EC W HL O M S 8  L-BANX ELEV 
QUlB 

mB 

W H  QROB AM8 ACH AROB VOL TWA R-BANK ELEV 
VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

S W P E  X M B L  X W H  X M B R  ITRIAL I W  ICONT CORAR TOPWID ENDST 

XECNO 2.025 

165 DIVIDED FWW 

180 CROSS SECTION 2.03 EXTENDED 6.07 FEET 

1 302 WARNING: CONVEYANCE CHANGE OUTSTDE OF ACCEPTABLE RANGE, W T Z O  = .42 

(70 ENCROACHMEW STATIONS- .O 896.7 TYPE- 1 TARGET= 896.659 
2.025 6.72 742.75 .OO .OO 742.76 . O 1  . O 1  .OO 739.68 
500.0 219.2 273.6 7.2 632.3 337.3 17.0 89.2 51.4 739.24 

2.06 .35 .81  .42 .044 .034 .034 . O O O  736.03 90.68 
.000048 370. 370. 370. 2 0 0 .OO 624.26 865.29 

SECNO 2.091 
280 CROSS SECTION 2.09 EXTENDED 6.66 FEET 

302 WARNINGz CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.27 

470 ENCROACHMEW STATIONS- .O 1508.1 TYPE= 1 TARGET= 1508.079 
2.091 6.67 742.76 .OO .00 742.76 .OO .OO .OO 739.25 
500.0 150.8 346.3 2.9 1216.6 1363.1 23.7 103.6 57.9 739.37 

SECNO 2.164 
280 CROSS SECTION 2.16 EXTENDED 5.77 FEET 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .35 

470 ENCROACHMENT STATIONS= .O 1267.2 TYPE= 1 TARGET= 1267.199 
2.164 6.08 742.76 .OO .OO 742.76 .01 .OO .00 739.71 
500.0 176.7 323.3 .O 625.7 461.3 .O 119.9 64.9 743.10 

2.71 .28 .70 .OO -044 .034 .OOO .OOO 736.68 665.70 
.000035 385. 384. 385. 2 0 0 .OO 578.99 1244.69 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL O M S S  L-BANK ELEV 

Q Q M B  W H  QROB A W B  ACH AROB VOL TWA R-BANK ELEV 
TIXE VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XWH XU)BR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SECNO 2.241 
280 CROSS SECTION 2.24 EXTENDED 6.40 FEET 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.86 

@;ACHMENT STATIONS- .O 1031.8 TYPE= 1 TARGET- 1031.819 
6.40 742.77 .OO .OO 742.77 .00 . O 1  .OO 739.0; 



!65 DIVIDED PLOW 

:80 CROSS SECTION 2.33 EXTENDED 

i85 20 TRIALS ATTEMPTED WSEL,CWSEL 
i93 PROBABLE ldTNII4UW SPECIFIC EmRGY 
l20 CRITICAL DEPTH ASSUMED 

2.333 .61 744.16 744.16 
500.0 .O 369.1 130.9 
3.15 .OO 2.55 3.61 

.021628 480. 483. 480. 

.56 FEET 

PW Weir flow over canal between Rld 2.241 and 2.333 

ASQ QCOMP ERRRC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.770 744.158 2.241 2.333 

TIY weir flow over canal between RM 2.164 and 2.241 

QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO 2 742.759 742.770 2.164 2.241 

TW Weir flow over canal between RM 2.091 end 2.164 

ASQ QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.760 742.759 2.091 2.164 

TW Weir flow over canal between RM 2.025 and 2.091 

ASP QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.751 742.760 2.025 2.091 

TW Weir flow over canal between F34 1.954 and 2.025 

ASP WOMP ERRAC TASQ l'CQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.750 742.751 1.954 2.025 

TW Weir flow over canal between RM 1.876 and 1.954 

W Q  QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.744 742.750 1.876 1.954 

TW Weir flow over canal between RM 1.807 and 1.876 

ASP WOMP ERRAC TASQ TCQ TABER NITER DSWS USWS USSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.741 742.744 1.807 1.876 

Weir flow over canal between RM 1.733 and 1.807 

ASQ W O W  ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSN( 



PAGE 

w Weir flow over canal between RM 1.665 and 1.733 

ASP (1CoMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO -00 .OO 2 742.678 742.731 1.665 1.733 

W weir flow over canal between RM 1.562 and 1.665 

ASP QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.599 742.678 1.562 1.665 

3l weir flow over canal between RM 1.457 and 1.567 

ASQ '&OMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 742.496 742.599 1.457 1.562 

?w Weir flow over canal between RM 1.358 and 1.457 

ASP QCOMP ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
.OO .OO .OO .OO .OO .OO 2 741.784 742.496 1.358 1.457 

m Weir flow wer canal between RM 1.256 and 1.358 

QCOMP e0 .oo 
ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 

.OO .OO .OO .OO 2 735.735 741.784 1.256 1.358 

XOFILE FOR STREAM 

XTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE.1-1NVERT.C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BAI4K.M-LOWER END ST1 

SEVATION 735. 736. 737. 738. 739. 740. 741. 742. 743. 744. 
SECNO CUMDIS 

1.26 0. I W E  . L .M R . 
50. . I C W E  . L M  R .  
100. . I .  C W.E . L . R .  
150. . I. C W E .  M .L . R 
200. . . I  C W  E . M  .L . R 

1.36 550. . . I . C W LE R 
600. C . I M .  WL. E R 
650. C . I . M LW. E . R 
700. C . I M .  L W E  .R 
750. C . I . M L .W E . R 
800. C . I M .  L . W E  . R 
850. C . I . ML . WE . R 
900. C . I . L M .  WE . R 
950. C . I . L . MWE . R 
1000. C . I . L W E M .  R .  - 1050. C . I .L . E . H R  . 





I M 
I M. 
I M .  
I M .  

:lot15 
.................................... 
XEC-2 WATER SURFACE PROFILES 

.I 
IM. 

E .  
R .  E .  
. R E .  

E .R 
E R 
E .  
RE . 

R E .  
. R E .  
. R E .  
. R E .  
R E .  
R E .  . R E. 
. R .E 

R . E  
R WE 

L .  . R  WE . 
. L . R W E  . 

I .  L .  RWE . 
. IM . L  WE . IM . W E  

THIS RUN EXECUTED 20SEP00 

4.6.21 May 1991 
............................. 

JTE- ASTERISK ( * I  AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

UbQ4ARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD 
EA .01K 

CWSEL 

735.74 

741.78 

742.50 

742.60 

742.68 

742.73 

742.74 

742.74 

CRIWS 

735.74 

741.19 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

PAGE 



PRINTOUT TABLE 150 

SECNO 

1.256 

a::: 
1.562 

1.665 

1.733 

1.807 

1.876 

1.954 

2.025 

2.091 

2.164 

2.241 

2.333 

CWSEL 

735.74 

741.78 

742.50 

742.60 

742.68 

742.73 

742.74 

742.74 

742.75 

742.75 

742.76 

742.76 

742.77 

744.16 

DIFWSP 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

DIFKWS 

-8.26 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

TOPWTD 

254.19 

102.18 

459.17 

555.84 

515.83 

664.40 

1005.26 

665.67 

838.75 

624.26 

1005.12 

578.99 

818.14 

686.32 

.T@lARY OF ERRORS AND SPECIAL NOTES 

1.256 PROFILE- 1 CRITICAL DEPTH ASSUME1 



UWING SECNO= 

UWINQ SECNO- 

W I N G  SECNO- 

m I N G  SECNO= 

UWING sECNO= 

W I N G  SECNO= 

m 1 N G  SECNO= 

RNING SECNO- 

MINING SECNO- 

DRNING SECNO= 

AUTION SECNO= ~ ~ 

AUTION SECNO= 
bUTION SECNO= 

PROPILE- 

PROFILE- 

PROFILE= 

PROFILE= 

PROFILE= 

PROFILE- 

PROFILE- 

PROFILE= 

PROFILE= 

PROFILE= 

PROFILE- 

PROFILE- 

PROFILE= 
PROFILE= 
PROFILE= 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W E  

1 CONVEYANCE CRANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLG RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE P.ANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CXANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE W E  

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 



-Y PRINTOUT TABLE 150 

SECNO Q CWSEL I 

1.256 965.48 736.02 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.00 

.oo 

.oo 

.oo 

.00 

.oo 

.oo  

.oo 

CWSEL 

736.02 

742.40 

743.24 

743.35 

743.42 

743.48 

743.50 

743.50 

743.51 

743.52 

743.53 

743.53 

743.55 

744.30 

IIFWSP DIFWSX DIFKWS TOPWID XLCH 

.OO .00 -7.98 285.61 .OO 

.OO 6.39 . O O  196.44 541.29 

.OO .84 .OO 587.09 519.26 

.OO .10 .OO 749.13 553.49 

. O O  .08 . O O  706.95 544.74 

.OO .06 .00 783.33 362.0s 

VCH 

.00 

5.93 

1.29 

.94 

1 . 5 1  

.85 

.48 

.65 

.50 

1.12 

.40 

1.00 

.57 

3.38 

PAGE 





. m y  PRINTOLfT TABLE 150 

ELTRD ELL€ ELMIN Q CWSEL CRIWS ED IO'KS VCR 
.01K 

-Y PRINTOUT TABLE 1 5 0  

SECNO Q CWSEL DIFWSP DIFWSX DIPKWS TOPWID XLCH 





tARY PRINTOUT TIBLE 150 a 
SECNO XLCH ELTRD ELLC E M I N  Q CWSEL CRIWS ED 10'KS VCH 

ZOSEPOO 17:14129 PAGE 

PRINTOUT TABLE 150 

SECNO Q CWSEL DIFWSP DIFWSX DIFFWS TOPWID XLCH 

1.256 1266.94 736.17 .OO .00 -7.83 302.45 .OO 

1.358 1266.94 742.69 .OO 6.52 .OO 371.77 541.29 

1.457 1266.94 743.55 .00 .86 .OO 695.23 519.26 

1.562 1308.37 743.67 .OO .I1 .OO 782.32 553.49 





W Y  PRINTOUT TABLE 1 5 0  • SECNO 
XLCH ELTRD E L K  E U T N  Q CWSEL CRIWS ECI lO*KS VCX 

ZOSEPOO 1 7 1 1 6 : 0 2  

m Y  PRINTOUT TABLE 1 5 0  

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

PAGE 





150 

ELTRD 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CWSEL 

736.28 

742.88 

743.73 

743.86 

743.98 

744.07 

744 .ll 

744.12 

744.17 

744.19 

744.29 

744.28 

744.40 

744.90 

CRIWS 

736.28 

742.88 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

-00 

744.90 

VCH 

.oo 

6.27 

1.55 

1.30 

1.98 

1.27 

.97 

1.54 

1.32 

2.84 

1.13 

2.70 

1.57 

5.33 

ZOSEPOO 17r17:20 

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

1.256 1494.31 736.28 .OO .OO -7.72 314.54 .OO 

1.358 1494.31 742.88 .OO 6.60 .OO 405.21 541.29 

1.457 1508.14 743.73 .OO .85 .OO 747.52 519.26 

1.562 1717.10 743.86 .OO .13 .OO 799.71 553.49 





Operation No. 8 
Added Diversion at C34 



Diversion at C34 

To determine the diversion of flows between Unnamed Wash No 6 and Sauceda Wash 
the following operation was performed. 

HEC-RAS models were run for both washes with a combined discharge rate equaling the 
total of the two washes. Iterations of the two models were performed to balance the 
water surface elevation between the two washes uvstream of the Gila Bend Canal. The 
discharge rates for each wash overtopping the canal was determined when the two 
washes had a combined total runoff equaling the total initial discharge rate and were at a 
balanced water surface elevation.  he difference between the inflow and the runoff 
overtopping the canal at Unnamed Wash No 6 is the flow which migrates to the Sauceda 
Wash overchute 

This was found to be approximately 4300 cfs. 



Operation No. 9 
Added Diversion at C37 



a Diversion at C37 

The SPRR structure at Sauceda Wash restricts discharge passing though it. This causes 
an upstream ponding condition allowing runoff the opportunity to breakout. Once runoff 
has broken out it is conveyed along the railroad toward the railroad structure at Unnamed 
Wash No. 6.  

To determine the rating curve for the potential breakout multiple iterations of the HEC- 
RAS models for Sauceda Wash and for 1-8 Wash West were run with different discharge 
rates. These iterations resulted in the following data: 

Sauceda Wash 1-8 Wash West Combined DC37L DC37R 
Elev [Ql Elev [Ql Elev {Dl) (DQ) 

0 0 0 0 0 
725.16 3000 725.16 3000 3000 0 
725.6 3500 725.6 3500 3500 0 

726.78 4000 726.7 100 - 726.78 4100 4000 100 
727.27 4250 727.24 1500 727.27 5750 4250 1500 
727.91 4500 727.89 3000 727.91 7500 4500 3000 
728.01 4750 728.04 3500 728.01 8250 4750 3500 
728.5 4875 728.32 4500 728.32 9330 4830 4500 

729.01 5000 728.67 6000 728.67 10910 4910 6000 



Operation No. 10 
Added Diversion at C37A 



.~. 

,-@ctntie G;/R F P ~ A  A D ~ P  project NO. Date 

Subject &v!'5.?i Hydro 10:: r-f Prepared By / 4 Checked BY Page 

bivevs;ur\ a+ Dc37 A 

D,\re.r$eJ -(!.0c3 \ o e ~ L ~ e f r \  C.37 GI? bchji-d I .  sPg12. 
,.. - -,? 3 . , . , ~ ~ , - ~ 4 ~ , k  , 1-2 cs . :cd l~ . fec ]  . G L - 

II'.t '< /v\~'?ri_L ? 1- ?!I21 
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b ~ L L  - i o i \ O d i f i j  #esd lk 
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9000 3960 4D 
5000 : -0 



WATER SURFACE PROFILES 

NTER • 
Version 4.6.2; May 1991 

ITE D " 

616-4687 * 
RUN DATE 25SEP00 TIME 10843r30 * 

THIS RON EXECUTED 25SEP00 

HEC-2 WATER SURFACE PROFILES 

version 4.6.2; May 1991 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IPLIT FLOW BEING P E R F 0 m D  

W Weir flow over Railroad between Sections 0.428 and 0.520 
1s 2 0.428 0.520 -1 2.7 
IC 0 726.75 485 727.80 

W weir flow over Railroad between Sections 0.332 and 0.428 
VS 2 0.332 0.428 -1 2.7 
iC 0 725.80 505 726.75 

PW Weir flow over Railroad between Sections 0.235 end 0.332 
VS 2 0.235 0.332 -1 2.7 
VC 0 725.25 510 725.80 

flow over Railroad between Sections 0.163 and 0.235 
0.163 0.235 -1 2.7 

MC 0 726.40 380 725.25 

* U.S. AFJdY CORPS OF 

HYDROLOGIC ENGINEERING 

* 609 SECOND STREET, 

* DAVIS, CALIFORNIA 

* (916) 756-1104 

PAGE 



sir flow over Railroad between Sections 0.078 and 0.163 
: 0.078 0.163 -1 2.7 

0 725.91 448 726.40 

1 GILA BEND ADMP 
2 Southern Pacific Railroad between Sauceda Wash and Unnamed No. 6 
3 
8 Side weir flow from diverted runoff at Sauceda File:RXeast.IH2 
5 Wash which then overtops the RlR on its way to Date: 8/28/00 
5 unnamed Wash No. 6 revised: 9/25/00 
7 
9 
3 

1 ICXECK INQ N T W  IDIR STRT METRIC W I N S  Q WSEL FQ 

2 726.70 

2 NPROF I P M T  PRFVS XSECV XSECH FN ALLDC IBW CIINIM ITRACE 

3 VARIABLE CODES FOR S-Y PRINTOUT 

PAGE 

25SEP00 10~43:30 PAGE 



SECNO DEPTH CWSEL CRIWS WSELK EG HV 
Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE W B L  XLCH XLOBR ITRIAL IDC ICON2 

PROF I 

SECNO .078 

470 ENCROACHMENT STATIONS= 208.8 1467.9 TYPE= 1 TARGET= 
.078 7.00 726.70 .00 726.70 726.70 .OO 
32.5 .O 5.4 27.1 .O 297.2 1571.2 
.00 .00 .02 .02 .OOO ,044 .035 

.000000 0. 0. 0. 0 0 0 

SECNO .I63 

:302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 

?70 ENCROACHMENT STATIONS= 209.2 1392.4 TYPE= 1 TARGET- 
6.40 726.70 .OO .OO 726.70 .OO 

.O 4.7 27.8 .O 157.3 910.5 
.OO .03 .03 .OOO .044 .035 

nL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 

PAGE 



102 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO P .66 

170 ENCROACHMENT STATIONS- 179.2 1322.3 TYPE- 1 TARGET= -179.200 
.235 5.52 726.70 .OO .OO 726.71 .OO .OO .OO 725.25 

426.0 .O 27.4 398.6 .O 62.0 774.7 23.4 11.7 725.28 
4.29 .00 .44 .51 .a00 .044 .035 .OOO 721.18 179.20 

.000070 380. 383. 380. 2 0 0 .00 550.77 729.97 

iECNO .332 

102 WARNING: CONVEYANCE CHANGE OUTSIDE OP ACCEPTABLE PANGE, KRATIO = 2.38 

170 ENCROACHMENT STATIONS= 156.5 1507.7 TYPE= 1 TARGET= -156.500 
-332 6.68 726.80 .00 .OO 726.83 -04 .13 .OO 725.80 

2298.7 .O 767.7 1531.1 .O 453.3 1069.4 37.2 18.8 723.56 
4.39 .OO 1.69 1.43 .OOO .044 .035 .OOO 720.12 156.50 

.000360 510. 512. 510. 3 0 0 .00 672.02 828.52 

SECNO DEPTH CWSEL CRIWS WSELK EG XV HL OLOSS L-BANK ELEV 
Q QU)B QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 

VLOB VCH VROB XNL XNCA XNR W N  ELMIN SSTA 
XtCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

SECNO .428 

302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .55 

670 ENCROACHMENT STATIONS= 182.6 1684.4 TYPE= 1 TARGET= -182.550 
,428 6.82 727.10 .00 .OO 727.25 .15 -41 .OO 726.75 

3072.1 .O 750.3 2321.8 .O 190.2 831.3 52.0 26.5 722.28 
4.43 .OO 3.94 2.79 .OOO .044 .035 .OOO 720.28 182.55 

.002134 505. 508. 505. 2 0 0 .OO 644.12 826.67 

SECNO .520 

265 D M D E D  FLOW 

470 ENCROACHMENT STATIONS= 153.9 1567.7 TYPE= 1 TARGET= -153.920 
.520 4.42 727.97 .OO .00 728.08 .I2 .83 .00 727.80 

3245.0 .O 619.2 2625.8 .O 231.8 960.2 64.3 33.4 724.93 

Weir flow over Railroad between Sections 0.428 and 0.520 

QCOUP ERRAC T S Q  TCQ TABER NITER DSWS USWS DSSNO USSN( 



172.90 172.83 .04 172.90 172.83 .04 8 727.097 727.966 .428 .520 

W weir flow over nailroad between Sections 0.332 and 0.428 

ASP W O M P  ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
773.37 773.33 .O1 946.27 946.16 .01 8 726.797 727.097 .332 .A28 

PW Weir flow over Railroad between Sections 0.235 and 0.332 

ASP Worn ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
1872.71 1872.78 .00 2818.98 2818.94 .OO 8 726.701 726.797 .235 .332 

I.pT Weir flow over Railroad between Sections 0.163 and 0.235 

ASP QCOMP ERRAC T W Q  TcQ TABER NITER DSWS USWS DSSNO USSNO 
886.70 886.72 .OO 3705.68 3705.66 .OO 8 726.700 726.701 .I63 .235 

iW Weir flow over Railroad between Sections 0.078 and 0.163 

ASP QCOW ERRAC TASQ TCQ TABER NITER DSWS USWS DSSNO USSNO 
496.54 499.12 .52 4202.22 4204.78 .06 8 726.700 726.700 .078 .I63 

ROPTLE FOR STREAM 

-ED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE.1-1NVERT.C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END ST1 

. R . L  E 

. R .L E 

. R L E  
R L  E 
R L. E 
RL . E 
L .  E 
. E 
R L .  E 



c I 
C I 
C I 
C I 
C I .  
C I .  
C I .  

L W E .  
L E .  
L E .  
L W E .  
L W E .  
Lrn . 
L m. 
LWE. 
L E. 
LWE 
LE 
LWE 
LE 
LWE 
LWE 

THIS RUN EXECUTED 25SEP00 

:43:30 
............................... 

3EC-2 WATER SURFACE PROFILES 

rersion 4.6.2; May 1991 
.................................... 

3TE- ASTERISK ( * )  AT LEFT OF CROSS-SECTION NUMBER INDICATES KESSAGE IN SDMMARY OF ERRORS LIST 

0 @ PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH 
Eli . OlK 

lWSiRY PRIWOUT TABLE 150 

PAGE 

PAGE 

Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLC? 



SDlmARY OF ERRORS AND SPECIAL NOTES 

ARNING SECNO= .I63 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

ARNING SECNO= .235 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PlRNING SECNO= .332 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE P.ANGE 

APJIING SECNO= .428 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



tllRY PRIWI'OUF TABLE 150 

ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10'KS VCH 

PRINTOUT TABLE 150 

Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

5.00 726.70 .OO .OO .OO 802.16 .OO 



ARY PRINTOUT TABLE 150 

ELTRD E m  ELnIN Q CWSEL CRIWS EQ lO*KS VCH 

2 .01K 

.mNARY PRINTOUT TABLE 150 

Q CWSEI. DIFWSP DIFWSX DIFKVTS TOPWID XLCH 

10.00 726.70 .00 .OO .OO 802.16 .OO 



m Y  PRINTOUT TABLE 1 5 0  • SECNO 
XLCH ELTRD ELLC E m I N  Q CWSEL CRIWS EG 10'KS VCH 

PRINTOUT TABLE 1 5 0  

Q CWSEL DIFWSP DIEWSX DIFKWS TOPWID XZCH 

2 0 . 0 0  7 2 6 . 7 0  . O O  .OO . O O  8 0 2 . 1 6  .OO 



ARY PRINTOVT TA8LE 150 

C -H ELTIU) ELLC ELMIN Q CWSEL CRIWS EG 10'KS VCH 
3 .01K 

IUWiRY PRINTOUT TABLE 150 

Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH 

30.00 726.70 .00 .OO .00 802.16 .OO 



'aRY PRINTOUT TABLE 1 5 0  

ELTRD ELL€ ELMIN Q CWSEL CRIWS El3 10'KS VCH 

m Y  PRINTOUT TABLE 1 5 0  

Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XL€H 

4 0 . 0 0  7 2 6 . 7 0  .OO .OO .OO 8 0 2 . 1 6  - 0 0  

PAGE 



M Y  PRINTOm TABLE 1 5 0  

ELTRD ELU: ELMIN Q CWSEL CRIWS EG 10'KS VCH 

:VmXARY PRINTOUT TABLE 1 5 0  

Q CWSEL DIFWSP DIEWSX DIFKWS TOPWID XLCH 6: 5 0 . 0 0  7 2 6 . 7 0  . O O  .OO .OO 8 0 2 . 1 6  .OO 

PAGE 





Appendix D.6. Hydrologic Calculations 

a Per the discussion, under the special problems section in Appendix 8.1.. HEC-I models 
were run for conditions behind the Gila Bend Canal. These models represent existing 
conditions with and without the canal in place. Output for these two hydrologic models 
are included in this appendix. 





P M O D  HYDROORAPH PACKAGE (HEC-1) ~ 

Y 1991 " 

VERSION 4 -0.1E 
ZEET 

~ a h e y  P77L-EN132 version 5.01 
516 * 

Ddson & Associates, Inc. 

RON DATE 03/16/01 TIME 07r03r01 * 

* 

* U.S.AQJdYCORPSOF 

* XYDROLOGrC ENGINEERINQ 

609 SECOND 

DAVIS. CAGIFORNIA 

(916) 551-1748 

* 

THIS PROORAN REPLACES m L  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAYE CHANGED FRON THOSE USED WITH THE 1973-STYLE INPUT 
'RUCTURE. 

THE DEFINITION OF -AMSKK- ON RN-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 

NEW OmIONS; DANBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, USS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVPL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINENATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

LINE ID. 

FLOOD CONTROL DISTRICT OF DlRRICOPA COUNTY 
GILA BEND AREA DRAINAGE MASTER PLAN 

EAST SIDE 
Bender and sand Tank Washes (Major Basins 1, 2, and 7) 
Basin 7A broken down into three subbasins for floodplain delineation work by 
EEC and Premier (6/14/001 
Quilotosa and sauceda Washes (Major Basins 3, 4, 5, and 6) 
Basin 3K broken down into three subbasins, 3KB. 3KC. and 3KD for floodplain d 
work by EEC and Premier (6/14/00) 

WEST SIDE work by EEC and Premier (AugISept 2000) 
New Subbasin 3KA was added to existing Subbasin 3L. 
single connnon storage pond removed from Burgess-Nigle (PNDZI and replaced wit 
individual storage ponds at the intersections of Unnamed No. 1, Sauceda, Un 
NO. 6 and Quilotosa Washes with the GBC. (ponds at C531, C361, C341 and C11 

Existing Diversion at SR-85 and GBC modified by changes in hydrology to the e 
which led to increased flow in DC12L. This caused side weir flow over the 
modeled by HEC-2, the new diversion is at CP11A. The remaining flow contin 
to PNDZD at Quilotosa wash. The diverted flow is routed (11AllB) to CP11B. 

D/S of CP12 a new concentration point was added at CP14A. a new channel route 
added (R12-l4A). and a diversion (DC14AL) takes place at Unnamed No. 2 and 
to limited conveyance through culverts, flow is diverted to CP11B. DIS of 
mdifed channel route (R14A-14) conveys remaining flow in Unnamed No. 2 to 

~t C P ~ ~ B  routed flows 1 1 ~ 1 1 ~  and 14B11A is combined together. 
Overtopping analysis of the Railroad and 1-8 frontage road indicate that the 
will flow through the overpass from CPllB back towards CP14. 

New Diversion between unnamed No. 6 and Sauoeda Wash based on rating curve de 
using HEC-RAS iterations of weir flow over canal and channel conveyance be1 



ID canal. 
ID A new diversion at the Railroad and Sauceda diverts flow beck toward unnamed 
ID D C ~ ~ R .   hen HEC-2 side weir is used to identify flow split over the canal. 
ID this divert DC37AR reduces flow to CP99, with diverted flow DC37AL overtopp 
ID and 1-8 highway. This diverted flow is routed (3734-16) end joina flow in Q 
ID Wash at CP16. 
ID A new diversion on Hacker wash just north of Pima Road. This diverts the maj 
ID the flow from Hacker Waeh Overland where it rejoins Quilotosa Waeh at water 
ID ~oad. The remaining flow stays in the diversion channel along 1-8 and join 
ID Quilotosa Wash on the north side of 1-8. 
ID 
ID 100-Year 24-Hour Duration S t o m  
ID 
ID 04/06/92 Input Filenames from Burgess & Niple 1992 studyt BPST24.Hl and S 
ID 09/18/00 Modified Filenames GB083100.DAT 
ID 
ID Green & AMPT Loss Rate Method 
ID S-Graph Unit Hydrograph 
ID Normel Depth Routing 
" 
*DIAGRAM 

IT 3 13-92 1200 600 
I0 5 

HEC-1 INPUT PAGE 2 

...................................... 

* START e 

START BENDER WASH (UajOr Ba='-l .?.I * " 
..................................... 

KK 1B 
IW SUB-BASIN 1B At C61 
BA 2.10 
LG 0.33 0.35 4.29 0.47 2.00 
01 106 106 106 106 106 314 364 405 482 512 
UI 555 587 621 664 712 769 819 886 1016 1208 
UI 1302 1382 1222 1104 1014 944 884 836 783 720 
UI 665 62 6 579 533 502 457 403 303 277 187 
UI 187 182 173 173 160 106 106 106 106 101 
UI 32 32 32 32 32 32 32 32 32 32 

KK R61-62 
m Chamel Route From C61 To C62 
m Representative Of X-SECT. 1El 
RS 5 FLOW -1 
RC 0.060 0.046 0.060 3600 0.006 
RX 3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 4423.0 5423.0 



HEC-1 INPUT 

LINE 

1C 
SUB-BASIN 1C 

1A 
SUB-BASIN 13 

C62 
Combine R61-62 + lC + 1A 
3 

R62-64 
Channel Route From C62 To C l i 4  
X-SECT. 1El 
8 F I A W  -1 

0.060 0.046 0.060 4800 0.006 
3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 
99.6 94.6 94.1 90.0 90.6 94.0 

1.38 90.0 

HEC-1 INPUT PAGE 4 

LINE ID. 

1D 
SUB-BASIN 1D At C63 



KM Channel Route From C63 To C64 
KM Representative of X-SECT. 1L1 
R8 29 PLOW -1 
RC 0.070 0.058 0.070 33400 0.019 
RX 3914.5 4027.0 4038.0 4057.0 4070.0 4076.0 4103.0 5283.0 
RY 102.5 97.5 94.6 91.1 91.0 93.3 96.6 102.5 
RL 2.93 91.0 
t 

KK C64 
KM Combine R62-64 + R63-64 
HC 2 
* 

KK 
KM 
Kbl 
RS 
RC 
RX 
RY 
RL 
* 

R64-65 
Channel Route Prom C64 TO C65 
Representative Of X-SECT. 1El 
5 FLOW -1 

0.060 0.046 0.060 2800 0.006 
3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 4423.0 5423.0 

99.6 94.6 94.1 90.0 90.6 94.0 94.6 99.6 
1.61 90.0 

1E 
SUB-BASIN 1E 

3.91 
0.35 0.35 4.03 

HEC-1 INPUT 

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK 
Kbl 
BA 
LC 
UI 
UT 
UI 
UI 
01 
UI 
UI 
UT 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI . 

SUB-BASIN 
5.55 
0.26 0.35 
170 170 
488 592 

KK C65 
KM Combine R64-65 + 1E + 1F 
HC 3 
* 

KK R65-67 
KM channel Route From C65 To C67 
KM X-SECT. 111 

PAGE 5 



RS 6 FJAW -1 
RC 0.060 0.038 0.060 6600 0.008 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 

1J 
SUB-BASIN 1J At C66 

0.62 
0.26 0.20 9.40 0.02 9.00 
50 50 50 122 174 229 
465 575 528 374 326 297 
207 194 175 157 136 126 
82 75 64 64 56 54 
38 28 24 24 24 24 
10 10 10 10 10 10 
10 10 10 10 0 0 
0 0 0 0 0 0 

HEC-1 INPUT PAGE 6 

LINE 

R66-67 
Channel Route From C66 To C67 
X-SECT. 111 

35 FLOW -1 
0.060 0.038 0.060 33600 0.016 

3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 
99.9 94.9 94.6 91.2 90.7 93.5 

8.29 90.7 

C67 
Combine R66-67 + 11 
3 

KK R67-71 
KM Channel Route From C67 To C71 
KM Re~resentative Of X-SECT. 111 
RS 2 FLOW -1 
RC 0.060 0.038 0.060 2200 0.006 
RX 3800.0 4300.0 4351.0 4375.0 4458.0 4468.0 
RY 99.9 94.9 94.6 91.2 90.7 93.5 
RL 1.74 90.7 
" 

KK 1G 
KN SUB-BASIN 10 At C70 
BA 3.78 



144 
PAQE 7 

LINE ID. 

Channel R o u t e  F r o m  C70 To C71 
X-SECT. 1x1  

20 P M W  -1 
0 . 0 6 0  0 .038  0 .080  20400 0 .013 

1H 
SUB-BASIN 1H 

6.77 

C71R 
Combine R70-71 + 1X 

2 

LINE ID. 

1K 
SUB 

1 . 0 8  



332 WP Channel Route Prom C68 To C71 
333 FW X-SECT. lL1 
334 RS 20 PLOW -1 
335 RC 0.070 0.058 0.070 29400 0.017 
336 RX 3914.5 4027.0 4038.0 4057.0 4070.0 4076.0 4103.0 5283.0 
337 RY 102.5 97.5 94.6 91.1 91.0 93.3 96.6 102.5 
338 RL 2.19 91.0 " 

339 KR 1L 
340 RM SUB-BASIN 1L 
341 BA 4.69 
342 LG 0.33 0.39 5.67 0.20 2.00 
343 UI 144 144 144 144 144 144 144 144 329 472 
344 01 472 550 550 638 660 701 718 768 793 812 
345 UI 847 880 912 949 1001 1058 1092 1125 1188 1281 
346 UI 1398 1499 1738 1729 1935 1865 1709 1604 1511 1425 
347 01 1359 1301 1250 1204 1162 1125 1083 1027 971 926 
348 UI 893 864 825 777 749 702 689 660 608 550 
349 UI 512 413 413 358 254 254 254 254 243 236 
350 UI 236 236 236 195 144 144 144 144 144 144 
351 UI 144 142 44 44 44 44 44 44 44 44 
352 US 44 44 44 44 44 44 44 44 44 44 
353 UI 44 44 44 44 44 44 44 44 44 0 
354 UI 0 0 0 0 0 0 0 0 0 0 
355 UT 0 0 0 0 0 0 0 0 0 0 " 

356 KK C71L 
357 KM Combine R68-71 + 1L 
358 HC 2 

* 
EEC-1 INPUT PAGE 9 

LINE ID.. ..... 1.......2........3.......4.......5.......6.......7.......8.......9......10 

359 KK C71 
360 KM Combine R67-71 + C71R(R70-71 + 1x1 + C71L(R68-71 + 1L) 

a 361 HC 3 
* 

362 KR R71-73 
363 KM Charnel Route From C71 To C73 
364 RM Representative Of X-SECT. 1P1 
365 RS 6 F W W  -1 
366 RC 0.060 0.050 0.060 7000 0.008 
367 RX 3668.7 4142.0 4202.0 4208.0 4253.0 4276.0 4405.0 5131.9 
368 RY 99.5 94.5 94.0 91.5 91.5 94.3 94.1 99.5 
369 RL 1.10 91.5 

" 

370 KR 1M 
371 IW SUB-BASIN 1M At C72 
372 BA 2.19 
373 LO 0.25 0.20 9.40 0.02 10.00 
374 UI 117 117 117 117 154 336 391 469 563 685 
375 UI 730 786 852 894 945 1062 1208 1402 1357 971 
376 UI 860 779 727 695 672 635 605 578 554 529 
377 UI 496 472 451 418 392 364 326 309 290 286 
378 UI 271 269 250 245 220 192 192 169 150 150 
379 UI 150 133 128 128 128 115 90 90 90 90 
380 UI 90 88 57 57 57 57 57 57 57 57 
381 UI 57 51 22 22 22 22 22 22 22 22 
382 UI 22 22 22 22 22 22 22 22 22 22 
383 UI 22 22 22 22 22 22 22 0 0 0 
384 UI 0 0 0 0 0 0 0 0 0 0 

* 

385 KK R72-73 
386 KM Channel Route From C72 To C73 
387 IW. X-SECT. IN1 
388 RS 32 FLOW -1 e ::: RC 0.060 0.048 0.060 28600 0.017 

RX 3760.9 4093.0 4156.0 4162.0 4207.0 4237.0 4366.0 5786.0 
391 RY 101.5 96.5 93.4 91.7 92.3 94.4 94.4 101.5 
392 RL 1.99 91.7 

* 



1N 
SUB-BASIN 1N 

35 
35 

PAGE 10 

LINE ID. 

C73 
Combine R71-73 + RR72-73 + IN 

R73-74 
Cha~lel Route From C73 TO C74 
X-SECT. 1P1 

13 PLOW -1 
0.060 0.050 0.060 13400 0.007 

3668.7 4142.0 4202.0 4208.0 4253.0 
99.5 94.5 94.0 91.5 91.5 

1.43 91.5 

1P 
SUB-BASIN 1P 

10 
SUB-BASIN 10 

5.23 
0.28 0.35 3.67 0.69 10.00 

634 
508 
350 
280 
218 
145 
102 
102 

PAGE 11 a LINE ID. 



C74 
Combine R73-74 + 1P + lo 

R74-77 
Channel Route From C74 To C77 
X-SECT. 101 

25 FLOW -1 
0.050 0.039 0.050 29800 0.011 
3469.0 4354.0 4597.0 4609.0 4776.0 4785.0 

1u 
SUB-BASIN 1U 

3.19 
0.35 0.35 3.21 0.93 0.00 

92 92 92 92 92 92 
302 317 352 352 419 423 
515 539 553 571 601 624 

C77R 
Combine ~74-77 + 1U 

HEC-1 INPUT PAGE 1 

LINE ID. 

IQ 
SUB-BASIN 1Q At C75 

5.30 
0.31 0.38 6.96 0.15 
142 142 142 142 
465 465 496 543 
758 794 806 835 

1083 1111 1161 1237 
1857 1734 1616 1532 
1163 1126 1097 1055 
814 748 738 693 
407 407 393 251 
233 233 233 233 
142 142 142 133 
43 43 43 43 
43 43 43 43 
43 43 43 43 
0 0 0 0 

R75-76 
Channel Route From C75 TO C76 
Representative Of X-SECT. IT1 
3 FLOW -1 

0.060 0.052 0,060 3200 0.013 
3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 



KK 1R 
KM SUB-BASIN 1R 

PAGE 13 

LINE 

KM Combine R75-76 + 1R 
HC 2 

KK R76-77 
KM Channel Route From C76 To C77 
KM X-SECT. 1T1 
RS 34 FLOW -1 
RC 0.060 0.052 0.060 34600 0.011 
RX 3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 4259.0 

IT 
SUB-BASIN IT 

4.67 

KK C77L 
KM Combine R76-77 + IT 

KK C77 
KM Combine C77R(R74-77 + 1U) + C77L(R76-77 + IT) 
HC 2 
* 

KM Charnel Route From C77 To C79 
KM X-SECT. lWl 



6 P W W  -1 
0.050 0.034 0.070 8400 0.008 

3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 4372.0 4427.0 
96.6 91.6 91.0 88.9 88.3 91.1 93.9 98.9 

HEC-1 INPUT PAGE 14 

ID. 

1W 
SUB-BASIN 1W 

0.53 
0.29 0.35 3.44 0.81 
34 34 34 35 
216 237 260 286 
289 269 243 221 
64 61 58 56 
11 11 11 11 
11 0 0 0 
0 0 0 0 

C79RUP 
Combine R77-79 + 1W 
2 

1s 
SUB-BASIN 1 

4.77 
0.25 0.35 
138 138 
398 400 
903 939 

1439 1562 
885 855 

DC78R 
Main flow at C78 is in the right channel (DC78R) 
Diverted flow (DQ recor8) goen into the left channel (DC78L) 

DC78L 
0.0 25.0 270.0 1115.0 3200.0 7100.0 11900.0 18200.0 
0.0 0.0 90.0 390.0 1400.0 3700.0 6900.0 11000.0 

HEC-1 INPUT PAGE 15 

LINE ID., 

78R-79 
channel Route From C78 To C79 
Representative Of X-SECT. lW1 

7 3  w,nw -1 

1v 
SUB-BASIN S1V 



LINE 

KK C79LUP 
KM Combine R78R-79 + 1V 
HC 2 

KK C7 9 
KM Combine C79RUP(R77-79 + 1W) + C79LUP(R78R-79 + 1V) 

KK DC79R 
KM Main flow at C79 is in the right channel (DC79R) 
KM Diverted flow (DQ record) goes into the left channel (DC79L) 

KK 7911-81 
KM Channel Route From C79R To C81 
KM X-SECT. 1x1 

1.76 91.9 

HEC-1 INPUT 

KK BDC79L 
KM Bring Back Flow Split Diverted Hydrograph DC79L 
DR DC79L 
* 

KK 79L-80 
KM Channel Route From C791, .ro c. 0 
KM Representative Of X-SECT. 1x1 
RS 4 FLOW -1 
RC 0.050 0.040 0.060 5200 0.009 
FX 3762.5 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
RY 100.6 95.6 94.8 91.9 92.0 93.9 92.7 100.6 
RL 1.93 91.9 

KK DC80R 
KM Main flow at C80 is in the right channel (C80R) 
KM Diverted flow (DQ record) goes into the left channel (C80L) 
DT DC80L 
DI 0.0 170.0 1300.0 2500.0 4950.0 5275.0 11240.0 
DQ 0.0 170.0 1300.0 2500.0 4900.0 5200.0 10900.0 

KK 80R-81 
KM Channel Route From CBOR To C81 
Wb Representative Of X-SECT. 1x1 
RS 25 FLOW -1 
RC 0.050 0.040 0.060 12600 0.009 
RX 3762.5 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
RY 100.6 95.6 94.8 91.9 92.0 93.9 92.7 100.6 
RL 7.87 91.9 
* 

PACE 16 

. .10 



LINE 

KK 1X 
KM Basin 1X 
KM ~ a g  used - 66.0 minutes 
KM The Phoenix Valley S-Graph was used for this basin. 
an 2.62 

UI 0 0 0 0 0 0 0 0 0 " 
XEC-I INPUT 

KK C81 
KM Combine R79R-81 + R80R-81 + 1X 
KM Area: 77.13sm. 1X=2.628m 
HC 3 79.75 
" 

KK DC8lR 
KM uain flow at C81 is in the right ohamel (C81R) 
KM Diverted flow (DQ record) goes into the left channel (C81L) 
M DC81L 
DI 0.0 50.0 110.0 655.0 3060.0 9600.0 16600.0 
W 0.0 50.0 95.0 580.0 2600.0 6200.0 9600.0 
* 

KK 81R-82 
KM Channel Route From C81R To C82 
KM X-SECT. lY2 
RS 37 FLOW -1 
RC 0.050 0.041 0.050 23400 0.008 
RX 3316.7 4150.0 4322.0 4328.0 4344.0 4349.0 4458.0 5043.8 
RY 99.8 94.8 94.7 92.2 92.0 93.8 93.0 99.8 
RL 0.95 92.0 
" 

KK BDC8lL 
KM Bring Back Flow Split Diverted Hydrograph DC8lL 
DR DC814 
" 

KM Chamel Route From C81:. To 082 
RM X-SECT. lY1 
RS 32 FLOW -1 
RC 0.050 0.036 0.060 24000 0.008 
RX 3804.0 4294.0 4315.0 4325.0 4362.0 4370.0 4412.0 5892.0 

KK 1Y 
KM Basin 1Y 
KM Lag Used = 91.0 minutes 
KM The Phoenix Valley S-Graph was used for this basin. 

UI 55 55 55 55 55 55 55 55 55 
AEC-I INPUT 

PAGE 17 

589 
1094 
2152 
1504 
934 
317 
179 
55 
55 

PAGE 18 

LINE ID. ...... 1.......2.......3.......4.......5.......6.......7.......8.......9. 



KK C82 
KM Combine R81R-82 + R81L-82 + 1Y At Interstate 8 
KM Arear 79.75m, 1Y-5.32sm 
KC 3 85.07 
* 
Dc82R mdified by Premier Engineering Corp. 8/15/00 to reflect results of 
hwraulic analysis . 

KK DC82R 
KM Main flow at CP82 is in the right chamel (C82R) and gasses under 1-8 
KM Diverted flow (DQ record) goes into the left channel (C82L) and runs 
KM vest along the south side of 1-8 to C132 at Sand Tank Wash. 
DT DC82L 
* DI 0.0 4465 5508 6900 
DQ 0.0 0.0 500 1350 

DI 0 2100 3000 4000 5000 5530 6000 
W 0 887 1536 2380 3278 3331 4171 

KK 82-135 
KM Channel Route From C82 To C1351 
KM Bender wash AEC-2 Section 1.172 
RS 6 FLOW -1 
RC 0.030 0.035 0.030 7000 0.006 
RX 9361.4 10095.4 10469.3 10482.5 10645.3 10695.3 10747.9 10999.7 
RY 757.5 752.5 751.5 748.5 751.1 751.6 752.2 757.5 
R L  2.63 748.5 " 

- .  . 
SUB-BASIN 2 W  

3.74 
0.34 0.34 3.49 

PAGE 19 

LINE ID... .... 1.......2.......3.......4.......5.......6.......7.......8...,...9......10 

C1351 
Combine R82-135 + 2 W  At The Gila Bend Canal 

2 1 
2 

******.. ............................................... 
* END e 

* BENDER WASH (Major Basin 1) At The Gila Bend Canal * 
* . 
***********.*******"~~***~~*""*"*".*t*t***~*~~~"~"*"". 

.................................. 
* START * 
SAND TANK WASH (Major Basin 2) * 

* * 
*****..************"*"~""*"****tlX 



790 KK 2D 
791 KM WB-BASIN 2D At C87 
792 BA 1.75 
793 LG 0.25 0.20 9.40 0.02 10.00 
794 UI 92 92 92 92 108 265 299 360 428 535 
795 UI 569 609 661 695 735 805 917 1056 1130 841 a UI 691 636 585 552 536 512 486 464 444 426 

01 399 379 364 348 316 295 281 243 239 225 
798 UI 222 212 209 192 192 161 151 151 125 118 
799 01 118 118 102 101 101 101 87 71 71 71 
800 UI 71 71 69 45 45 45 45 45 45 45 
801 UI 45 45 44 18 18 18 18 18 18 18 
802 UI 18 18 18 18 18 18 18 18 18 18 
803 01 18 18 18 18 18 18 18 18 0 0 
804 UI 0 0 0 0 0 0 0 0 0 0 

805 KK R87-89 
806 XM Channel Route From C87 To C89 
807 KM Representative Of X-SECT. 2x1 
808 RS 8 FLOW -1 
809 RC 0.050 0.047 0.050 7000 0.013 
810 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
811 RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
812 RL 0.89 86.0 

" 

813 KK 2F 
814 KM SUB-BASIN 2F At C88 
815 BA 0.75 
816 LG 0.25 0.20 9.40 0.02 10.00 
817 UI 51 51 51 66 145 186 226 295 319 353 
818 01 381 409 473 561 605 424 359 324 302 288 

HEC-1 INPUT PAGE 20 

LINE ID. ...... 1.. ..... 2... .... 3.......4.......5.......6.......7.......8.......9......10 
819 UI 270 255 240 226 210 198 183 167 153 134 
820 UI 126 122 116 111 106 91 83 77 65 65 

2:: UI 61 55 55 55 41 39 39 39 39 27 
UI 25 25 25 25 25 25 25 10 10 10 

823 UI 10 10 10 10 10 10 10 10 10 10 
824 US 10 10 10 10 10 10 10 0 0 0 
825 UI 0 0 0 0 0 0 0 0 0 0 

826 KK R88-89 
827 XM Channel Route From C88 To C89 
82 8 IQl Regresentative Of X-SECT. 2x1 
829 RS 4 F M W  -1 
830 RC 0.050 0.047 0.050 3200 0.033 
831 RX 3061.0 4061.0 4109.0 4116.0 (144.0 4147.0 4166.0 4187.0 
832 RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
833 RL 1.27 86.0 

* 

834 KK C89 
835 XU4 Combine R87-89 + R88-89 
836 HC 2 

* 

837 KK R89-91 
838 XM Channel Route From C89 To C91 
839 la X-SECT. 
840 RS 6 F M W  -1 
841 RC 0.050 0.047 0.050 6000 0.018 
842 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
843 RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
844 RL 0.89 86.0 

845 KK 2E 
846 KM SUB-BASIN 2E a 88:; BA 1.00 

M 0.32 0.36 7.32 0.12 3.00 
849 UI 91 91 125 314 388 459 515 574 659 747 
850 UI 965 1152 1043 881 775 694 604 533 460 398 
851 UI 299 202 161 150 134 91 91 64 28 21 



852 UI 28 2 8 28 28 28 28 0 0 0 0 
853 UI 0 0 0 0 0 0 0 0 0 0 

854 KK 2G 
855 KM SUB-BASIN 20 * ::; BA 1.13 

M 0.31 0.33 7.78 0.10 4.00 
858 UI 81 81 81 154 279 333 386 431 466 511 
859 UI 567 623 710 890 1021 988 846 751 685 632 
860 01 564 506 461 409 378 306 233 161 143 135 
861 UI 133 103 81 81 81 27 25 25 25 25 
862 UI 25 25 25 25 25 25 0 0 0 0 
863 UI 0 0 0 0 0 0 0 0 0 0 . 

BEC-1 INPUT PAGE 21 

LINE ID.......1.......2.......3.......4.......5,......6.......7.......8.......9......10 

864 KK C91 
865 KM Combine R89-91 + 2E + 2G 
866 HC 3 

* 

867 KK R91-92 
868 RM Chamel Route From C91 To C92 
869 KM Representative Of X-SECT. 2x1 
87 0 RS 4 FLOW -1 
871 RC 0.050 0.047 0.050 4400 0.014 
872 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
873 RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
874 RL 0.50 86.0 

* 

875 KK 21 
876 KM SUB-BASIN 21 
877 BA 0.87 
878 M 0.25 0.20 9.40 0.02 10.00 * :;: UI 73 73 73 201 275 371 449 505 558 621 

UI 764 875 600 500 447 421 389 360 337 306 
881 UI 286 256 229 195 182 173 165 153 129 120 
882 UI 97 94 87 80 80 64 56 56 56 43 
883 UI 36 3 6 36 36 36 27 14 14 14 14 
884 UI 14 14 14 14 14 14 14 14 14 14 
885 UI 14 0 0 0 0 0 0 0 0 0 
886 UI 0 0 0 0 0 0 0 0 0 0 

887 KK 2H 
888 KM SUB-BASIN 28 
889 BA 1.59 
890 LG 0.33 0.40 6.60 0.18 2.00 
891 01 114 114 114 217 393 468 543 606 656 718 
892 UI 798 877 999 1252 1437 1390 1190 1057 964 889 
893 UI 793 712 649 576 531 431 327 226 202 190 
894 UI 187 145 114 114 114 37 35 35 35 35 
895 UI 35 35 35 35 35 35 0 0 0 0 
896 UI 0 0 0 0 0 0 0 0 0 0 

897 KK C92 
898 KM Combine R91-92 + 21 + 2H 
899 HC 3 

* 

900 KK R92-95 
901 KM Channel Route From C92 To C95 
902 KM Representative Of X-SECT. 2x1 
903 RS 4 FLOW -1 
904 RC 0.050 0.047 0.050 4200 0.011 
905 RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
906 RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
907 RL 0.45 86.0 

REC-1 INPUT PAGE 22 

LINE ID... .... l.......2.......3.......4.......5.......6.......7.......8.......9......1i 



KK 2K 
KM SUB-BASIN 2K 
BA 2.19 
LO 0.25 0.20 9.40 0.02 10.00 
UI 81 81 81 81 81 81 
UI 311 359 397 467 490 515 
UI 643 677 743 801 904 991 

R93-94 
Channel Route Prom C93 To C94 
Representative Of X-SECT. 2x1 
5 PLOW -1 

0.050 0.047 0.050 4800 0.023 
3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 
92.2 87.2 87.8 86.5 86.0 87.5 

0.99 86.0 

2L 
SUB-BASIN 2L 

0.94 
0.28 0.25 8.20 
44 44 44 

249 266 284 
553 458 349 
225 217 209 
137 12 6 116 
90 72 72 

INPUT PAGE 23 

LINE 

KX C94 
KM Combine R93-94 + 2L 

KX R94-95 
KM Channel Route Prom C94 To C95 
KM X-SECT. 2M1 
RS 3 PLOW -1 
RC 0.060 0.048 0.060 5800 0.020 
RX 3030.0 4030.0 4067.0 4081.0 4127.0 4163.0 
RY 100.7 95.7 93.6 89.6 89.6 92.1 
RL 2.27 89.6 
* 

KX 2M 
KM SUB-BASIN 2M 
BA 1.40 



2J 
SUB-BASIN 25 

1.16 

KK C95 
KM Combine R92-95 + R94-95 + 2M + 2J 
xc 4 
* 

HEC-1 INPUT PAGE 24 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7......,8.......9......10 

R95-96 
Channel Route From C95 To C96 
ReDresBntatiVe Of X-SECT. 201 

13 FLOW -1 
0.070 0.043 0.060 11600 0.012 
3030.0 4030.0 4372.0 4385.0 4427.0 

2A 
SUB-BASIN 

4.33 
0.30 0.30 
144 144 
545 553 
909 951 

1668 1923 
1183 1142 
729 706 
255 255 
144 144 
44 44 
44 44 
0 0 
0 0 

KK R83-84 
KM Channel Route From C83 TO C84 
KM Re~resentative Of X-SECT. 2x1 
RS 6 FLOW -1 
RC 0.050 0.047 0.050 8200 0.033 
RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 

KK DC84L 
KM Main flow at C84 is in the left channel (DC84L) 
KM Diverted flow (DQ record) goes into the right channel (DC84R) 
DT DC84R 
DI 0.0 200.0 1000.0 1110.0 3590.0 7400.0 12900.0 18100.0 
W 0.0 0.0 0.0 10.0 190.0 1000.0 2900.0 4600.0 . 



1030 KK 84L-85 
1031 KM Channel Route Prom C84L To C85 
1032 KM X-SECT. 261 
1033 RS 10 P W W  -1 
1034 RC 0.060 0.039 0.080 8800 0.020 ;::; RX 3022.0 4022.0 4622.0 4629.0 4656.0 4661.0 4761.0 4779.0 

RY 98.9 93.9 94.4 93.4 93.2 94.1 93.7 99.5 
RL 0.52 93.2 
" 

HEC-1 INPUT PAGE 25 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

1038 KK 2B 
1039 KM SUB-BASIN 2B 
1040 BA 3.31 
1041 LG 0.33 0.40 6.29 0.20 2.00 
1042 UI 153 153 153 153 153 293 502 560 613 703 
1043 UI 747 808 850 893 943 1011 1087 1154 1217 1351 
1044 UI 1534 1777 1949 1987 1771 1612 1490 1384 1309 1236 
1045 UI 1182 1086 1012 950 898 830 771 730 683 585 
1046 01 482 439 311 270 270 259 251 251 232 153 
1047 UI 153 153 153 153 90 47 47 47 47 47 
1048 UI 47 47 47 47 47 47 47 47 47 47 
1049 UI 47 47 0 0 0 0 0 0 0 0 
1050 UI 0 0 0 0 0 0 0 0 0 0 

" 

1051 KK C85 
1052 KM Combine R84L-85 + 2B 
1053 HC 2 

1054 KK R85-96 
1055 KM Channel Route F m  C85 To C96 
1056 KM Representative Of X-SECT. 2P1 
1057 RS 16 F M W  -1 
1058 RC 0.060 0.044 0.070 10800 0.015 

:::: RX 3050.0 4050.0 6850.0 6859.0 5014.0 5026.0 5251.0 5271.0 
RY 99.2 94.2 94.4 92.8 92.0 94.8 97.0 100.0 

1061 RL 0.71 92.0 
* 

1062 KK BDC84R 
1063 KM Bring Back Diverted Flow DC84R 
1064 DR DCB4R 

1065 KK 84R-86 
1066 KM Charnel Route From C84R To C86 
1067 KM Representative Of <-SECT. 201 
1068 RS 17 F M W  -1 
1069 RC 0.070 0.043 0.060 7200 0.022 
1070 RX 3030.0 4030.0 6372.0 4385.0 4427.0 4437.0 4543.0 4563.0 
1071 RY 91.9 86.9 89.9 86.7 86.8 88.5 95.0 100.0 
1072 RL 2.24 86.7 " 

1073 KK 2N 
1074 KM SUB-BASIN 2N 
1075 BA 2.20 
1076 LO 0.33 0.40 6.29 0.20 2.00 
1077 UI 135 135 135 135 376 47 9 558 639 697 753 
1078 UI 810 873 965 1040 1158 1359 1626 1783 1554 1377 
1079 UI 1248 1151 1073 990 890 824 752 681 633 543 
1080 UI 434 361 238 238 225 221 202 135 135 135 
1081 UI 134 41 41 41 41 41 41 41 41 41 

HEC-1 INPUT PAGE 26 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

1082 UI 41 41 41 41 0 0 0 0 0 0 a loa3 

UI 0 0 0 0 0 0 0 0 0 0 

1084 KK C86 
1085 KM Combine R84R-86 + 2h 





C97 
Combine ~96-97 + 2P 
2 

97-100 
Channel Route From C97 To ClOO 
Interpolated X-SECT. Between 2Ul and 2P1 
6 F W W  -1 

0.060 0.046 0.065 6200 0.012 
3033.0 4033.0 4458.0 4471.0 4586.0 4610.0 4741.0 

29 
SUB-BASIN 29 At C98 

2.93 

HEC-1 INPUT 'AGE 28 

LINE ID. 

R98-99 
Channel Route From rl8.Ta C99 
Interpolated X-SECT. Becween 2U1 and 2P1 
8 F W W  -1 

0.060 0.046 0.065 12400 0.015 
3033.0 4033.0 4458.0 4471.0 4586.0 4610.0 4741.0 
101.0 96.0 95.4 91.4 90.9 93.7 94.7 

8.16 90.9 

2R 
SUB-BASIN 2R 

2.67 

C99 
Combine R98-99 + 2R 
2 



99-100 
Chamel Route Prom C99 To ClOO 
Interpolated X-SECT. Between 2U1 and 2P1 
6 PLOW -1 

0.060 0.046 0.065 9800 0.012 
3033.0 4033.0 4458.0 4471.0 4586.0 4610.0 
101.0 96.0 95.4 91.4 90.9 93.7 

4.99 90.9 

PAGE 29 

.. .10 LINE ID. 

28 
SUB-BASIN 2S 

ClOO 
Combine R97-100 + R99-100 + 2S 

100101 
Charnel Route Prom ClOO To ClOl 
Representative Of X-SECT. 2U1 
4 PLOW -1 

0.060 0.047 0.060 4600 0.011 
3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 

2T 
SUB-BASIN 2T 

PAGE 30 HEC-1 INPUT 

LINE ID. 

ClOl 
Combine 8100-101 + 2T 
2 



KK 101102 
KM X-SECT. 2U1 
RS 6 FLOW -1 
RC 0.060 0.047 0.060 7600 0.011 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.0 
RY 102.7 97.7 96.3 90.0 89.7 92.6 92.4 102.7 
RL 2.15 89.7 
" 

2u 
SUB-BASIN 2U 

C102 
Combine R101-102 + 2U 
2 

102103 
Charnel Route From C102 To C103 
Representative Of X-SECT. 201 
5 FLOW -1 

0.060 0.047 0.060 5400 0.010 
3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 

2v 
SUB-BASIN 2V 

7.57 

462 
1264 
1822 
1538 
1143 
881 
649 
481 

PAGE 31 

1357 1413 1493 1531 1568 
2069 2255 2421 2646 2529 
1413 1339 1301 1264 1234 
1081 1045 1029 1001 985 
843 807 801 766 717 
552 552 546 511 511 

HEC-1 INPUT 

LINE ID. 

C103 
Combine R102-103 + 2V 
2 

103107 
Charnel Route From C103 To C107 
X-SECT. 2Yl 

22 FLOW -1 
0.050 0.050 0.050 24200 0.009 

3841.4 4219.0 4294.0 4322.0 4337.0 4347.0 



1328 RY 97.7 92.7 93.7 91.2 91.6 93.6 93.6 97.7 
1329 RIA 0.55 91.2 

* 

1330 KK 2W 
F3f SW-BASIN 2W At Cl04 iii BA 6.29 
LD 0.28 0.25 8.40 0.05 7.00 

1334 LIT 210 210 210 210 210 210 210 311 603 603 
1335 UI 716 804 891 965 1172 1238 1286 1341 1418 1496 
1336 UI 1546 1595 1649 1709 1832 2015 2171 2373 2641 2483 
1337 UI 2021 1674 1566 1478 1404 1340 1271 1246 1225 1204 
1338 UI 1148 1116 1089 1048 1022 1005 965 944 893 871 
1339 UI 846 823 804 759 720 701 652 652 575 554 
1340 01 554 519 513 513 492 482 482 468 438 438 
1341 UI 438 380 344 344 344 344 275 268 268 268 
1342 UI 268 268 235 230 230 230 230 230 230 176 
1343 UI 161 161 161 161 161 161 161 161 161 121 
1344 u1 103 103 103 103 103 103 103 103 103 103 
1345 UI 103 103 103 103 103 49 40 40 40 40 
1346 UI 40 40 40 40 40 40 40 40 40 40 
1347 UI 40 40 40 40 40 40 40 40 40 40 
1348 UI 40 40 40 40 40 40 40 40 40 40 
1349 UI 40 40 40 40 40 0 0 0 0 0 
1350 UI 0 0 0 0 0 0 0 0 0 0 

* 
HEC-1 INPUT PACE 32 

LINE ID.......1.......2.,....3.......4........5.......6...,...7.......8.......9......10 

1351 KK 104105 
1352 KM Channel Route Prom ClO4 To C105 
1353 KM X-SECT. 2x1 
1354 RS 20 F L O W  -1 
1355 RC 0.060 0.034 0.060 30400 0.015 
1356 RX 3933.3 4100.0 4156.0 4173.0 4331.0 4336.0 4389.0 4579.9 
1357 RY 98.0 93.0 93.2 92.3 92.4 93.4 93.8 98.0 
1358 RL 2.38 92.3 

1359 

* 

KK 2X 
1360 KM SUB-BASIN 2X 
1361 BA 10.31 
1362 LG 0.29 0.25 8.60 0.06 6.00 
1363 UI 235 235 235 235 235 235 235 235 235 235 
1364 UI 235 522 674 674 674 833 899 899 1033 1079 
1365 UI 1154 1349 1370 1420 1454 1499 1556 1587 1684 1708 
1366 UI 1740 1791 1822 1860 1924 2012 2126 2259 2345 2564 
1367 UI 2690 2839 3088 2650 2396 1927 1833 1771 1686 1620 
1368 UI 1587 1499 1482 1420 1407 1383 1369 1349 1320 1284 
1369 UI 1263 1226 1215 11'3 1173 1127 1124 1099 1079 1071 
1370 UI 999 999 976 946 946 917 899 899 837 805 
1371 UI 805 778 729 729 729 652 620 62 0 620 601 
1372 UI 574 574 574 574 547 539 539 539 539 498 
1373 UI 490 490 490 490 447 385 385 385 385 385 
1374 01 385 342 300 300 300 300 300 300 300 300 
1375 UI 273 257 257 257 257 257 257 257 257 257 
1376 UI 236 180 180 180 180 180 180 180 180 180 
1377 UI 180 180 180 180 180 149 115 115 115 115 
1378 UI 115 115 115 115 115 115 115 115 115 115 
1379 UI 115 115 115 115 115 115 115 115 95 45 
1380 UI 45 45 45 45 45 45 45 45 45 45 
1381 UI 45 45 45 45 45 45 45 45 45 45 
1382 UI 45 45 45 45 45 45 45 45 45 45 
1383 UI 45 45 45 45 45 45 45 45 45 45 
1384 UI 45 45 45 45 45 45 45 45 45 45 
1385 UI 45 45 45 45 45 45 45 0 0 0 
1386 UI 0 0 0 0 0 0 0 0 0 0 

* 

1387 KK C105 
1388 m Combine R104-105 + 2X 

HC 2 " 

1390 KK 105107 
1391 KM Channel Route Prom C105 To ClO? 

I 



KM X-SECT. 2Y2 
RS 44 FLOW -1 
RC 0.050 0.051 0.050 36800 0.009 
RX 3063.0 4063.0 4156.0 4162.0 4177.0 
RY 99.7 94.7 93.2 90.9 90.5 
RL 0.59 90.5 " 

BEC-1 INPUT PAGE 33 

9 10 ..... ...... LINE 

KM SUB-BASIN 2Y 
BA 13.40 
LG 0.33 0.35 4.03 0.36 2.00 
UI 318 318 318 318 318 318 318 318 
UI 400 1044 1044 1044 1183 1218 1218 1452 

KK C107 
m Combine R103-107 + R105-107 + 2Y 
HC 3 . 
* NO Route P e r f o m d  From C107 To C113. Reach length is too short. 
* 

SUB-BASIN 288 At C 
2.40 
0.29 0.25 8.60 
144 144 144 

KK 108111 
Kid Charnel Route From C108 TO Clll 
KM X-SECT. 2AA1 
RS 16 FLOW -1 

1.02 91.4 

HEC-1 INPUT PAGE 34 

..... 9 ...... 10 LINE 



110111 
Channel Route From C110 To Clll 
X-SECT. 2AA2 

20 FLOW -1 
0.050 0.045 0.050 21000 0.011 

3827.9 4081.0 4184.0 4193.0 4236.0 4246.0 
100.0 95.0 94.9 93.9 93.8 94.9 

1.67 93.8 

2AA 
SUB-BASIN 

3.73 

HEC-1 INPUT PAGE 3 5 

LINE ID. 

Clll 
Combine R108-111 + R110-111 + ZAA 
3 

. .. , 

111113 
Charnel Route From Clll To C113 
Representative Of X-SECT. ZCCZ 

40 FTX)W -1 
0.050 0.046 0.050 33200 0.008 

3896.5 4069.0 4210.0 4220.0 4245.0 4250.0 
97.9 92.9 93.4 91.9 91.5 93.3 

1.12 91.5 

2CC 
SUB-BASIN 

4.38 



113127 
Channel Route From C113 To C127 
Representative Of X-SECT. 2 W l  
6 FLOW -1 

0.050 0.038 0.050 8200 0.006 
3516.0 4516.0 5083.0 5094.0 5148.0 
99.7 94.7 93.9 91.6 92.1 

0.80 91.6 

HEC-1 INPUT PAGE 36 

LINE ID, 

ZDD 
SUB-BASIN 2DD 

C127R 
Combine R113-127 + 2DD 

2 m  
SUB-BASIN ZGG At C114 

6.69 
0.31 0.30 8.05 0.09 
207 207 207 207 
690 792 792 938 

1219 1280 1327 1384 
2070 2313 2390 2641 
1927 1845 1773 1708 
1253 1214 1174 1080 
627 594 594 383 
339 339 324 207 
207 98 63 63 
63 63 63 63 
63 63 63 63 
0 0 0 0 

114115 
Charnel Route From C114 To Cll5 
Representative Of X-SECT. 3B1 

17 FLOW -1 
0.050 0.049 0.060 14000 0.013 

3484.0 4129.0 4153.0 4159.0 4184.0 
101.0 96.0 94.7 91.0 90.8 

1.37 90.8 

2HH 
SUB-BASIN 2MI 



HEC-1 INPUT PAGE 37 

.. .10 LINE 

1574 

ID. 

C115 
Combine R114-115 + ZHH 

115116 
Channel Route From C115 To C116 
Renresentative Of X-SECT. 3B1 

10 FLOW -1 
0.050 0.049 0.060 9600 0.015 

3484.0 4129.0 4153.0 4159.0 4184.0 4193.0 
101.0 96.0 94.7 91.0 90.8 93.8 

0.79 90.8 

211 
SUB-BASIN 211 

2.22 

KK C116 
W Combine R115-116 + 211 
HC 2 

HEC-1 INPUT PAGE 38 

... .10 LINE 

KK DC116R 
W Main flow at C116 is in the right channel (DC116R) 
W Diverted flow (DQ record) goes into the left channel (DC116L) 
DT DC116L 
DI 0.0 15.0 75.0 490.0 1450.0 3300.0 5950.0 8900.0 11400.0 
DQ 0.0 15.0 35.0 175.0 490.0 1100.0 2050.0 3200.0 4000.0 

KK 116119 
KM Channel Route From C116R To C119 
RM Representative Of X-SECT. 2KKl 
RS 17 FLOW -1 
RC 0.050 0.055 0.050 14200 0.014 
RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 

KK 2EE 
W SUB-BASIN ZEE At CllU 



1630 BA 4.13 
1631 M 0.28 0.25 8.20 0.04 7.00 
1632 01 170 170 170 17 0 17 0 170 396 488 573 650 
1633 UI 765 881 997 1049 1109 1181 1242 1290 1349 1433 
1634 UT 1584 1757 1959 2137 1773 1359 1256 1171 1100 1040 
1635 UI 1008 984 949 911 879 848 814 792 765 722 

:::; UI 692 676 650 610 582 540 527 469 448 436 
UI 415 415 395 390 388 355 355 351 279 279 

1638 UI 279 265 217 217 217 217 207 186 186 186 
1639 UI 186 186 154 130 130 130 130 130 130 130 
1640 UI 113 83 83 83 83 83 83 83 83 83 
1641 UI 83 83 83 57 33 33 33 33 33 33 
1642 UI 33 33 33 33 33 33 33 33 33 33 
1643 UI 33 33 33 33 33 33 33 33 33 33 
1644 UI 33 33 33 33 33 33 0 0 0 0 
1645 UI 0 0 0 0 0 0 0 0 0 0 

* 

1646 KK 118119 
1647 KM Channel Route From Cll8 To C119 
1648 KM Representative Of X-SECT. 2 x 1  
1649 RS 6 FLOW -1 
1650 RC 0.050 0.055 0.050 5400 0.013 
1651 RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
1652 RY 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
1653 RL 0.97 91.0 . 
1654 KK 255 
1655 KM SUB-BASIN 2JJ 
1656 BA 0.89 
1657 Lo 0.35 0.35 3.50 0.28 0.00 
1658 UI 59 59 59 71 193 222 265 294 322 346 
1659 UI 376 417 453 509 624 722 754 646 573 521 

HEC-1 INPUT PAGE 39 

LINE ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

1660 UI 481 444 398 364 331 297 275 231 177 137 
1661 UI 104 102 97 97 63 59 59 59 19 18 
1662 UI 18 18 18 18 18 18 18 18 18 18 
1663 UI 0 0 0 0 0 0 0 0 0 0 
1664 UI 0 0 0 0 0 0 0 0 0 0 

" 

1665 KK C119 
1666 KM Comblne R116R-119 + R118-119 + 255 
1667 HC 3 

1668 KK 119120 
1669 Kld Channel Route From C119 To C1ZO 
1670 KM X-SECT. ZKRl 
1671 RS 45 FLQW -1 
1672 RC 0.050 0.055 0.050 43600 0.011 
1673 RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
1674 RY 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
1675 RL 0.91 91.0 

* 

1676 KK ZKK 
1677 KM SUB-BASIN 2KK 
1678 BA 4.19 
1679 LD 0.35 0.35 3.55 0.29 0.00 
1680 UI 101 101 101 101 101 101 101 101 101 101 
1681 UI 162 331 331 331 386 386 402 464 464 489 
1682 01 493 524 539 557 565 587 594 624 634 662 
1683 UI 685 704 748 762 778 799 849 898 960 1023 
1684 01 1125 1202 1193 1337 1359 1273 1199 1137 1083 1035 
1685 UI 994 958 926 891 864 841 821 799 775 748 
1686 UT 724 682 666 644 619 610 580 574 527 525 
1687 UI 493 493 468 4 64 423 386 386 317 290 290 
1688 UI 290 180 178 178 178 178 178 167 166 166 

2:: UI 166 166 166 140 101 101 101 101 101 101 
UI 101 101 101 101 55 31 31 3 1 31 31 

1691 01 31 31 31 31 31 31 31 31 31 31 
1692 UI 31 31 31 31 31 31 31 3 1 31 31 
1693 UI 31 31 31 31 31 31 31 31 31 I 



KK C12OR 
M Combine R119-120 + 2KX 
KM Arear 200-211=15.67, 2KK-4.19, 233=0.89, 2EE-4.13 

HEC-1 INPUT PAGE 40 

LINE 

- ~ 

RM SUB-BASIN 2LL 

KK BC116L 
KM Bring Back Flow Split Diverted Hydrograph DC116L 

KK 116120 
m Channel Route From C116L To C120 
M Interpolated X-SECT. Between 2LLl and 2LL2 
RS 86 FLOW -1 
RC 0.055 0.051 0.060 59400 0.011 
RX 3949.7 4059.0 4146.0 4167.0 4221.0 4231.0 4378.0 4533.2 
RY 99.6 94.6 94.4 93.0 92.9 95.0 94.0 99.6 
RI. 1.79 92.9 
* 

rn combine ~120~(~119-120 + ZKK) + 2LL + R116L-120 
HC 3 30.06 

KK 120121 
M Charnel Route From C120 To C121 
M Representative Of X-SECT. 2FF3 
RS 8 FLOW -1 
RC 0.050 0.051 0.050 9000 0.008 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 4830.6 

1.20 91.8 

HEC-1 INPUT PAGE 41 

LINE 

KK 2MM 
KM SUB-BASIN 2MN 



KK C121 
KM Combine R120-121 + 2MM 
xc 2 
* 

KK 121123 
KM Channel Route From C121 To C123 
WI Representative Of X-SECT. 2FP3 
RS 11 FLOW -1 
RC 0.050 0.051 0.050 10000 0.007 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 
RY 98.1 93.1 94.2 91.9 91.8 
RI. 0.75 91.8 
* 

2FF 
SUB-BASIN ZFF 

5.51 

PAGE 42 INPUT 

LINE 

KK C123 
KM Combine R121-123 + 2FF 
KC 2 " 

KK 123140 
KM Chamel Route From C123 To C140 
KM Representative Of X-SECT. 2FF3 
RS 4 FLOW -1 
RC 0.050 0.051 0.050 3800 0.006 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 
RY 98.1 93.1 94.2 91.9 91.8 
RI. 0.80 91.8 
" 

2NN 
SUB-BASIN 2NN At C124 



Kx 
Khl 
BA 
M 
UI 
UI 
UI 

200 
SUB-BASIN 200 At Cl24 

0.85 

HEC-1 INPUT 

LINE ID. 

C124 
Combine 2NN + 200 
2 

124125 
Chamel Route From C124 To C125 
Representative Of X-SECT. 2 ~ x 1  

18 F W W  -1 
0.050 0.055 0.050 14600 0.008 

3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 
97.7 92.7 95.0 91.0 92.1 94.0 94.7 

0.93 91.0 

2PP 
SUB-BASIN 2PP 

1.78 

C125 
Combine R124-12s + 2PP 
2 

125126 
Chams1 Route From C125 To C126 
Representative Of X-SECT. 2FF3 

18 F W W  -1 
0.050 0.051 0.050 14800 0.007 

3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 
98.1 93.1 94.2 91.9 91.8 94.4 92.8 

1.24 91.8 

2QQ 
SUB-BASIN 2QQ 

1.67 



27 
27 

PAGE 44 

LINE 

C126 
Combine R125-126 + 2QQ 
2 

126140 
Channel Route From C126 To C140 
Representative Of X-SECT. 2 W l  

15 FLOW -1 
0.050 0.038 0.050 9200 0.007 

3516.0 4516.0 5083.0 5094.0 5148.0 5160.0 5298.0 
99.7 94.7 93.9 91.6 92.1 93.4 94.0 

0.85 91.6 

C140 
Combine R123-140 + R126-140 

140127 
Channel Route From C140 To C127 
Representative Of X-SECT. 2 W 1  
8 FLOW -1 

0.050 0.038 0.050 6800 0.006 
3516.0 4516.0 5083.0 5094.0 5148.0 5160.0 5298.0 
99.7 94.7 93.9 91.6 92.1 93.4 94.0 

0.93 91.6 

2 m  
SUB-BASIN 2RR 

0.93 
0.35 0.35 4.15 
41 41 41 

197 210 224 

2 W  
SUB-BASIN 2 W  

1.12 
0.35 0.35 3.36 0.90 0.00 
47 47 47 47 47 47 131 
214 227 242 255 266 280 295 

HEC-1 INPUT PAGE 45 

LINE ID. 



KK C127L 
WP Combine Rl4O-127 + 2RR + 2 W  
HC 3 

KK 127131 
I(M Channel Route Prom C127 To C131 
KM Representative Of X-SECT. 2 W 1  
KO 21 
RS 6 F W W  -1 
RC 0.050 0.038 0.050 4800 0.004 
RX 3516.0 4516.0 5083.0 5094.0 5148.0 
RY 99.7 94.7 93.9 91.6 92.1 
RL 0.77 91.6 
* 

KK BDC78L 
KM Bring Back Flow Split Diverted Hydrograph LY278L 
DR LY278L " 

KK 785128 
KM Channel Route Prom C78L To C128 
KX Representative Of X-SECT. 2TT1 
RS 20 F W W  -1 
RC 0.060 0.039 0.060 10000 0.009 
RX 3066.0 4066.0 4102.0 4112.0 4150.0 4158.0 4208.0 4253.0 

KM SUB-BASIN ZSS 
BA 3.83 

1565 1745 1631 1509 1393 
1042 1006 958 903 858 

HEC-1 INPUT 

LINE ID. 

KK 
Kbl 
Kbl 
HC 
* 

C128 
Combine R78L-128 + 2SS 
Area: BLY278L=4.77m, 2SS=3.83sm 

128129 
Channel Route Prom C128 To C129 
X-SECT. 2TT1 
25 F W W  -1 

0.060 0.039 0.060 14200 0.010 
4066.0 5066.0 5102.0 5112.0 5150.0 

93.8 88.8 91.3 89.0 89.6 
1.53 88.8 

ZTT 
SUB-BASIN 2Tl 



KK 129130 
KM Channel Route From C129 To C130 
KM X-SECT. 2 W 2  
RS 12 FLOW -1 
RC 0.050 0.055 0.050 9600 0.009 
RX 4225.0 5225.0 5375.0 5409.0 5464.0 5494.0 5794.0 5990.4 
RY 98.9 93.9 94.2 90.9 90.0 93.9 95.7 98.9 
RL 1.48 90.0 " 

HEC-1 INPUT PAGE 47 

. . . .10 LINE 

KK BDC80L 
m Bring Back Flow Split Divened Hydrograph DC80L 

KK 80L130 
KM Charnel Route From C80L To C130 
KM X-SECT. 2 W 2  
RS 12 F W W  -1 
RC 0.050 0.055 0.050 12000 0.009 
RX 3662.5 4225.0 4375.0 4409.0 4464.0 4494.0 4794.0 4990.4 

KK C130 
KM Combine R80L-130 + 2SS + 2TT 
KM Rrea: MJ80L=77,13sm, 2SS + 2TT 8.43sm 
HC 2 85.56 . 
-~~~ -~ - 

KM Channel Route From C130 To C131 
XM X-SECT. 2 W l  

KK C131 
KM Combine R127-131 + R130-131 
HC 2 
* 

131132 
Channel Route F r m  C131 To C132 
Interpolated X-SECT. Between 6Pl and 2 W 1  
6 F W W  -1 

0.050 0.055 0.050 4400 0.004 
3432.0 5432.0 5783.0 5849.0 5909.0 6027.0 6271.0 7648.0 
98.3 92.3 91.9 90.4 90.8 92.4 93.4 98.3 

0.70 90.4 



KK 2 w  
KM SUB-BASIN 2 W  
BA 8.10 
M 0.35 0.35 3.81 0.65 0.00 
UI 168 168 168 168 168 168 168 168 168 168 
UI 168 168 392 553 553 553 627 645 645 718 
UI 774 774 817 824 849 900 900 944 944 982 

KEC-1 INPUT PAGE 48 

LINE ID.... ... 1.......2.......3.......4.......5.......6... 

KK BDC82L 
KM necall rlow split Diverted Hyarograph DC82L 
DR DC82L 

KK C132 
KM Combine Rl31-132 + 2DO + C82L at Interstate 8 
HC 3 330.40 " 
* DC132R modified by Premier Engineering Corp. 8/15/00 to reflect hydraulic 
* analysis 

KK DC132R 
KM Main flow at C132 is in the right channel (C132R) and passes 
KM under 1-8. Diverted flow (DQ record) goes into the left channel 
KM (C132L) west along the south side of 1-8. 
DT DC13ZL 

I 0.0 3550.0 5850.0 8750.0 12850.0 18450. 24000. 25400. 33600. 
* DQ 0.0 0.0 300.0 1000.0 2500.0 5400.0 8700.0 9600.0 15000.0 
DI 0 1100 3550 8750 18450 24274 25400 
DQ 0 0 89 1988 8362 13156 14118 * 

132133 
Channel Route From C132 To c133 At The Gila Bend Canal 
Representative Of X-SECT. 6P1 
6 FLOVl -1 

0.050 0.072 0.050 5000 0.006 
3969.8 5348.0 5483.0 5603.0 5669.0 5894.0 6244.0 7544.0 

95.8 89.8 89.8 89.1 89.4 91.3 92.7 95.8 
0.81 89.1 

HEC-1 INPUT PAGE 49 

LINE ID.. ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK C1331 
KM Combine R132-133 + C1351(R82-135 + 2 W )  
HC 2 334.14 

KK PND3 
KM Reservoir Route at POND3 (C133 + C135) At The Gila Bend Canal 
RS 1 ELEV 731.3 



PND3N 
Main flow at C133 north in main channel. 
Diverted flow (DQ record) goes over the levee to the west into 
sub-basin 7A. 

DPND3W 
0.0 17502.0 18353.0 18824.0 19305.0 19926.0 20541.0 21317.0 25570.0 
0.0 0.0 100.0 200.0 300.0 400.0 495.0 640.0 1400.0 

Dl330 
Main flow at C1330 is in the left ChaMel (R1330-141) 
Diverted flow (DQ record) goes into the right channel (R1350-141) 

split reaerv~ir route hydrograph downstream of GBC To siromlate 
outflow from C133 and C135. The diverted hydrograph is the 
outflow from the 30" CMP culverts at C135 plus flow diverted from 
Sand Tank Wash into Bender Wash downstream of the Gila Bend Canal 
by the Southern Pacific Railroad. 

01350 

2119 KK 133141 
2120 RM Charinel Route From C1330 To C141 
2121 KM Sand Tank Wash HEC-2 Section 3.470 

AEC-1 INPUT PAGE 50 

L I m  ID., ..... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

2127 KK ED1350 
2128 KM Bring Back diverted hydrograph Dl350 
2129 DR Dl350 " 

135141 
Channel Route From C1350 To C141 
Bender Wash HEC-2 Section 0 ,.!d 
5 F M W  -1 

0.035 0.030 0.035 3400 0.004 
8926.2 9926.2 9971.9 9995.2 10000.0 10018.9 
728.6 723.6 722.9 717.5 717.1 721.6 

0.60 717.1 

KK C141 
KM Combine C1331 + 2 W  
m Area: 330.40 + 3.74 = 334.14 sm 

2142 KK 141149 
2143 KM Charnel Route From C141 TO C149 
2144 KM Sand Tank wash HEC-2 Section 2.147 

RS 6 F M W  -1 
RC 0.060 0.030 0.050 6500 0.006 
RX 8945.8 9945.8 9953.5 9980.0 10000.0 10078.2 10116.8 11396.8 
RY 699.3 694.3 692.2 686.5 686.2 692.9 692.9 699.3 
RL 0.61 686.2 " 

KM SUB-BASIN 2WW at C1361 
BA 5.82 



1.00 
144 
552 
828 
1143 
1790 
1184 
835 
552 
247 
144 
44 
44 
44 
44 
0 

INPUT PAGE 51 

LINE 

KX C1360 
KM Reservoir Route at C136 At The Gila Bend Canal 
RS 1 ELEV 731 

KX 136149 
KM Chamel Route From C136 To C149 
m X-SECT. 2XXl ~ r o m  200-Scale ibapping 
RS 20 FLOW -1 
RC 0.040 0.045 0.040 9500 0.005 
RX 8505.0 9330.0 9450.0 9520.0 9760.0 9920.0 10120.0 10905.7 

KX 149137 
KM channel Route From C149 TO C137 
m Sand Tank Wash HEC-2 Sectioll &.66: 
RS 6 F W W  -1 
RC 0.060 0.030 0.040 5400 0.005 
RX 8890.5 9890.5 9917.5 9993.1 10000.0 10018.7 10040.3 11220.3 
RY 680.2 675.2 671.4 670.0 670.0 672.0 674.3 680.2 
RL 0.50 670.0 
* 

2XX 
SUB-BASIN 2XX 

2.17 
0.33 0.34 3.86 
96 96 96 

460 489 523 
867 982 1129 
787 751 705 
400 364 276 
147 96 96 
29 29 29 
29 29 29 
0 0 0 

HEC-1 INPUT PAGE 52 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8....,..9......10 



Combine R149-137 + 2XX 
2 

****. ***.****..t.t***~""..****""**""*"....******""". 
" END 
* BENDER AND SAND TANK WASHES (Major Basins 1 6r 2) * 

" 
.................................................... 

..................................... 
* START 

SCOTT AVENUE WASH (Major Basin 7) . 
7AC 

EASIN 7AC 
THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 4.2 Lca= 1.9 S= 37.8 Kn= .050 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
1.20 
.35 .35 2.89 .98 0 
50. 50. 50. 50. 50. 50. 148. 

232. 247. 264. 278. 290. 305. 322. 
408. 448. 506. 588. 617. 672. 609. 
452. 426. 407. 390. 363. 338. 319. 
248. 237. 219. 193. 158. 145. 112. 
83. 83. 83. 71. 50. 50. 5 0. 
15. 15. 15. 15. 15. 15. 15. 
15. 15. 15. 15. 15. 15. 15. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

KK 7AC150 
KM CHANNEL ROUTE 7AC TO CP AT 1-8 
RS 12 FLOW -1 
RC .049 .050 .043 8644 .0051 
RX 0 1 201 207 227 233 433 
RY 100 99 99 96 9 6 99 99 
RL 40 

KK 7AB 
KM BASIN 7AB 
ICM THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.4 Lca= .8 S= 27.1 Kn= .050 LAG= 
KM PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
BA .57 
LO .35 .35 3.03 .89 J 
UI 40. 40. 40. 69. 136. 161. 189. 

HEC-1 INPUT 
247. 

PAGE 53 

LINE 

KK C7AB 
KM COMBINE R7AC AND 7AB AT 1-8 
KO 2 1 
HC 2 
" 

KK BC132L 
KM Recall Flow Split Diverted Hydrograph DC132L 
DR DC132L " 

KR C150 
IW Combine C7A and DC1321 



RK DCISOR 
m slain flow is through 1-8 via culverts and Scott Ave. (C150R). 
m Diverted flow ( W  record) goes west along the south side of 
Kt4 1-8 (C150L) 
DT DC15OL 
DI 0 2850 4800 7450 11800 18625 26500 
W 0 0 1600 4000 8000 14500 22000 

150142 
Channel Route flow through culverts and Scott Ave. (C150R) 
from 1-8 to CP142. 
Representative of HEC-2 X-sect. "Scott Ave Wash 4.911" 
4 FLOW -1 

0.035 0.050 0.035 3680.0 0.004 
9793 9952.7 9981.1 10000.0 10005.9 10013.1 10044.4 10201.9 

749.0 748.9 744.7 742.3 742.7 745.5 745.0 749.9 
1.05 742.3 

7AA 
BASIN 7AA 
THE FOLLOWING PARAKdTERS WERE PROVIDED FOR THIS BASIN 
L- 1.0 Lea= .5 S= 5.1 Kn= .050 LAG= 40.6 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
.64 
.35 .35 2.79 1.06 0 
53. 53. 53. 161. 207. 251. 283. 311. 346. 391. 

441. 559. 668. 633. 536. 472. 427. 381. 336. 299. 
264. 228. 7 4  123. 94. 89. 87. 58. 53. 53. 
26. 16. 16. 16. 16. 16. 16. 16. 16. 16. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 54 

KM COMBINE 150142 AND 7AA AT GBC 
HC 2 332.17 

KK BPND3W 
KM Recall Flow Split Diverted Hydrograph DPND3W 
DR DPND3W 
* 

- 
KK C1421 
KM Combine 7A + DC133W 
HC 2 336.59 " 

KK C1420 
KM Reservoir 
RS 1 ELEV 
SV 0.0 0.0 

Route at C1420 At The Gila Bend Canal 
732 
0.0 1 2 4 8 14 24 34 
59 64 69 74 79 84 

734 735 736 737 738 739 740 741 
743.5 744 744.5 745 745.5 746 

40 73 112 143 170 190 212 234 
289 345 569 1022 2502 7402 
0.84 732.0 

KK DC142R 
KM Main flow is into Sub-hasin 7D and reach 142139 (Cl42R) 
Kt4 Diverted flow ( W  reoord) flows over over the Gila Bend Canal west 
m of C142 into Sub-basin 7B and reach 142-18 (C150L) 
DT DC142L 
DI 0.0 1146.0 1304.0 1545.0 1936.0 2502.0 3190.0 4072.0 5084.0 6243.0 
DI 7402.0 
W 0.0 0.0 7.0 57.0 206.0 422.0 707.0 1082.0 1531.0 2059.0 



KK 142139 
KM Channel Route Prom C1420 To C139 
KM Scott Avenue Wash XEC-2 Section 3.292 
RS 15 PLOW -1 
RC 0.035 0.070 0.035 12600 0.006 
RX 8929.2 9929.2 10040.5 10055.8 10065.5 10084.8 10148.6 10407.5 
RY 710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 
RL 1.03 701.3 " 

HEC-1 INPUT PAGE 55 

.... 10 LINE 

KK 7D 
KM SUB-BASIN 7D 
BA 1.17 

KM Combine R1420-139 + 70 
nc 2 

KK 7C 
KM SUB-BASIN 7C at C138 
BA 0.60 
LG 0.35 0.35 2.99 1.01 1.00 
01 53 53 64 180 222 262 296 328 373 
UI 511 657 654 542 473 425 376 328 290 
UI 211 152 94 92 87 67 53 53 28 
UI 16 16 16 16 16 16 16 0 0 
UI 0 0 0 0 0 0 0 0 0 

KX BC142L 
KM Recall F l m  Split Diverted Hydrograph DC142L 
DR DC142L 
* 

KX 142-18 
KM Channel Route From C142L 7h (118 
KM Re~resentative of Scott Avenue Wash HEC-2 Section 3.292 

KK 78 
KM SUB-BASIN 7B at Cl8 

UI 429 457 481 511 551 594 631 677 768 
UI 985 1104 997 894 817 758 711 669 635 
UI 541 506 476 432 405 381 328 280 238 
UI 146 146 139 136 136 108 83 83 83 
UI 64 25 25 25 25 25 25 25 25 

HEC-1 INPUT PAGE 56 

LINE 

:::: 



KK Cl8 
KM Combine ~142-18 + 78 
HC 2 338.26 
* 

KK NULL1 
IM NULL COMBINE TO REDUCE NUMBER OF OPEN HYDRMjRAPHS 
HC 4 
* 
* MOVB to C151 and route Sand Tank Wash overflow to Quilotose Wash 
* at C12 

watershed 

KM Recall Plow Split Diverted Hydrograph DC150L 
DR DC150L 

SR151 
Reservoir Route just east of CP151 
1 ELEV 742 

0.0 2 3 12 24 45 83 124 
241 252 296 321 333 365 380 408 
742 743 744 745 746 747 748 749 

751.2 751.4 752 752.4 752.6 753 753.2 753.5 
0.0 700 1300 1900 2500 3200 3800 4400 

* ............................... 

* * END 

* SCOTT AVENUE WASH (Major Basin 7 * 
* * " 
* .................................... 

* 

3KC 
BASIN 3KC 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 8.5 Lca= 4.2 S= 36.9 Kn= .050 LAG= 140.0 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
3.45 
.35 .35 3.63 .54 .OO 
83. 83. 83. 83. 83. 83. 83. 83. 

134. 273. 273. 273. 318. 318. 331. 382. 
406. 431. 444. 458. 465. 483. 489. 514. 

01 564. 580. 616. 628. 640. 658. 699. 739. 
UI 927. 990. 982. 1101. 1119. 1048. 988. 936. 
UI 819. 789. 762. 734. 712. 693. 676. 658. 
UI 596. 561. 548. 530. 509. 502. 478. 473. 

HEC-I INW- 

LINE 

3 W  
BASIN 3KD 
THE FOLMWING P W T E R S  WERE PROVIDED FOR THIS BASIN 
L- 6.5 Lca- 2.4 S= 36.1 Kn= .050 LAG- 104.0 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
2.26 
.35 .35 3.21 .78 .OO 
73. 73. 73. 73. 73. 73. 73. 78. 

264. 280. 310. 337. 353. 363. 391. 404. 
452. 471. 492. 518. 546. 564. 586. 633. 
876. 857. 979. 956. 871. 816. 763. 721. 
629. 605. 583. 564. 533. 505. 481. 461. 



C151 
COMBINE 3KC AND 3KD AT RAILROAD TRACKS WITH SR151 

21 
3 337.88 

151-12 
CHANNNEL ROUTE FROM CP151 TO CP 12 

3 F W W  -1 
.044 .059 .039 2500 .0068 

0 1 201 222 237 258 458 459 
115 99 99 92 92 99 99 115 
9 

-~ - 
BASIN 3KB 
THE FOLWWING PARAKETERS WERE PROVIDED FOR THIS BASIN 
L= 3.9 boa= 1.9 S= 34.3 Kn= .050 LAG= 78.9 
PHOENIX VALLEY S - G W H  WAS USED FOR THIS BASIN 
2.33 
.35 .35 4.30 .37 .OO 

100. 100. 100. 100. 100. 100. 316. 333. 382. 422. 
HEC-1 INPUT PAGE 58 

LINE ID. 

Combine 3KB + R151-12 
2 339.24 

C120 
R e s e ~ ~ i r  Route at C12 At The Gila Bend Canal 

1 ELEV 730 

DClZR 
Main flow at C12 is in the right channel (C12R) 
Diverted flow (DQ record) goes into the left channel (C12L) 
C12R is outflow from the 2 sets of culverts plus weir flow over 
the Gila Bend Canal north into Rl2-14. The diverted flow is 
channel routed to Cll. 

DC12L 
0.0 637.8 1152.6 2529.6 5419.8 9836.1 
0.0 0.0 90.8 594.5 1836.5 3814.3 

12-14A 
Channel Route F r m  C12 To C14 
Representative Of X-SECT. 3M2 
4 F W W  -1 



KK DC14AR 
KM Main flow at Cl4A is in main channel an8 passes trhough 1-8 culverts 
KM Diverted flow (DQ record) goes into the left channel (C14L) 
KM Runoff spilling out of the main channel at the 1-8 culvert 
KM spills to the west toward Concentration point CllB 
DT DC14AL 
DI 0.0 1000 2000 2400 3085 3700 4890 5940 7070 8220 

HEC-1 INPDT PAGE 59 

LINE 

KK 1411-14 
KM Channel Route From C14A tc C14 
KM Representative Of X-SECT. 3162 
RS 4 FLOW -1 
RC 0.035 0.033 0.035 1200 0.001 

KM Recall Plow Split Diverted Hydrograph DC125 
DR DClZL 
* 

KK 12-1111 
KM Route from SR-85 to mid point between SR-85 and Quilotosa Wash, parallel 
KM to canal 
RS 1 FLOW -1 

KK DClIAR 
KM Main flow overtops the canal and is routed to SPRR 
KM Diverted flow IDQ record) flows behind canal to Quilotosa Wash and 

E X  llAllB 
KM channel Route From CllA to CllB 
KM Route from midpoint between Qilotosa Wash and SR-85, north side of canal 
KM to SPRR. 
RS 1 F W W  -1 
RC 0 4  .034 0 4  2250 .007 
RX 0 650 930 1080 1110 1260 1600 1800 
RY 733 732 730 729 729 730 732 733 

KK DC14AL 
KM Recall Flow Split Diverted Hydrograph D C ~ ~ A L  
DR DCI4AL . 

XEC-1 INPUT PAGE 60 

LINE 

KX 14A118 
KM Channel Route From DC14AL to CPllB 
KM ~0ut.e from unnamed No. 2 at 1-8 to SPRR 
RS 1 FLOW -1 
RC .04 .035 .04 2000 .On35 
RX 0 300 880 1280 1450 1470 1490 1511 



LINE 

KK CllB 
KM Combine local runoff from 14AllB with llAllB 
KO 21 
BC 2 

KK 118-14 
KM channel Route From CllB to C14 
KM Route flow east along 1-8 frontage road through ovelpass to C14 
RS 1 PLOW -1 
RC 0 4  .034 4 2400 .002 
RX 600 600.1 990 1000 1010 1025 1039.9 1040 
RY 750 743 741 729 729 741 743 750 
* 

RK C14 
KM Combine flow from 118 with routed flow from R14A-14 

KK E 1 4 L  
KM Remaining flow in diversion charnel. diverted flows overland 
KM to Q ~ i l o t o ~ a  wash at watermelon Road. 
KM Divert all hut 450 cfs. 
DT E1 4 R  
DI 0 450 451 1000 2000 5000 10000 15000 
DQ 0 0 1 550 1550 4550 9550 14550 " 

KK R14-13 
KM Channel Route remainder from Cl4 to C13 
KM X-SECT. 3M2 
RS 6 FLOW -1 
RC 0.035 0.033 0.035 6200 0.003 
RX 4010.0 5010.0 5055.0 5072.0 5087.0 5102.0 5147.0 5483.8 
RY 100.6 95.6 95.9 85.6 85.6 94.8 94.2 100.6 
RL 10.00 85.6 

Move to Top of Major Basin 3 

HEC-1 INPUT 

KK 3F 
KM SUB-BASIN 3F at Cl 
BA 12.14 

PAGE 61 

,...I0 



2600 W1 Chamel Route From C1 TO C3 
2601 lU4 X-SECT. 3Gl 
2602 RS 22 FLOW -1 
2603 RC 0.060 0.049 0.070 13600 0.010 
2604 RX 4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 5242.0 7602.0 

::: RY 99.7 94.7 93.4 90.2 91.7 94.7 92.9 99.7 
RL 0.65 90.2 " 

2607 KK 3E 
2608 KM SUB-BASIN 3E at C2 
2609 BA 8.24 
2610 M 0.23 0.35 4.24 0.42 4.00 
2611 UI 224 224 224 224 224 224 224 224 224 431 
2612 UI 643 643 683 858 858 979 1029 1194 1286 1353 
2613 UI 1386 1429 1507 1563 1618 1660 1711 1755 1805 1883 
2614 UI 2020 2168 2302 2504 2656 2916 2504 2145 1810 1715 
2615 UI 1609 1545 1492 1429 1371 1347 1319 1300 1286 1229 
2616 UI 1214 1170 1150 1119 1096 1072 1051 1029 996 953 
2617 UI 943 903 903 865 858 825 768 768 725 695 
2618 UI 695 640 591 591 591 550 547 547 546 515 
2619 UI 515 515 515 472 468 468 468 430 368 368 
2620 UT 368 368 368 320 286 286 286 286 286 286 
2621 UI 280 245 245 245 245 245 245 245 245 211 
2622 UI 172 172 172 172 172 172 172 172 172 172 

HEC-1 INPOT PAGE 62 

LINE ID... .... 1.......2.......3.......4.......5.......6.......7.......8.....,.9......10 
2623 UI 172 167 109 109 109 109 109 109 109 109 
2624 UI 109 109 109 109 109 109 109 109 109 109 
2625 UI 109 67 43 43 43 43 43 43 43 43 
2626 UI 43 43 43 43 43 43 43 43 43 43 
2627 UI 43 43 43 43 43 43 43 43 43 43 
a628 UI 43 43 43 43 43 43 43 43 43 43 
2629 UI 43 43 43 43 43 43 43 43 43 43 
2630 UI 0 0 0 0 0 0 0 0 0 0 
2631 01 0 0 0 0 0 0 0 0 0 0 

* 

2632 KK R2-3 
2633 I(ld Charnel Route From C2 TO C3 
2634 m Representative Of X-SECT. 3G1 
2635 RS 12 F W W  -1 
2636 RC 0.060 0.049 0.070 7200 0.010 
2637 RX 4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 5242.0 7602.0 
2638 RY 99.7 94.7 93.4 90.2 91.7 94.7 92.9 99.7 
2639 RI. 0.70 90.2 

" 

2640 KK 30 
2641 KM SUB-BASIN 3G 
2642 BA 5.12, 
2643 LD 0.26 0.35 4.14 0.42 4.00 
2644 UI 187 187 187 187 187 187 187 520 539 627 
2645 UI 718 812 888 1077 1128 1180 1241 1314 1373 1420 
2646 UI 1473 1531 1681 1831 2016 2210 2364 1965 1515 1408 
2647 UI 1320 1247 1185 1134 1105 1082 1047 1012 979 939 
2648 UI 915 895 862 827 798 761 751 718 696 643 
2649 UI 628 582 582 497 495 484 458 458 447 431 
2650 UI 431 417 392 392 392 309 308 308 308 260 
2651 UI 239 239 239 239 233 205 205 205 205 205 
2652 UI 205 160 144 144 144 144 144 144 144 144 
2653 UI 116 92 92 92 92 92 92 92 92 92 
2654 01 92 92 92 92 85 36 36 36 36 36 
2655 UT 36 36 36 36 36 36 36 36 36 36 
2656 UI 36 36 36 36 36 36 36 36 36 36 
2657 UI 36 36 36 36 36 36 36 3 6 36 36 
2658 UI 36 0 0 0 0 0 0 0 0 0 
2659 UI 0 0 0 0 0 0 0 0 0 0 

" 

2660 KK C3 

:::: m Combine R1-3 + R2-3 + 3G 
KC 3 
" 

2663 KK R3-5 



2664 
2665 
2666 
2667 
2668 

"" 
LINE 

KM 
KM 
RS 
RC 
RX 
RY 

ID. 

R I ,  
* 

KK 
m 
BA 
LO 
UT 
UI 
UI 
01 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
01 
UI 
UI 
UI 
UI 
UI 
UI 
* 

KK 
KM 
XC 

m 
KM 
KM 
RS 
RC 
RX 
RY 
RL 

m 
KM 
BA 
LG 
UI 
UI 

ID. 

Channel Route From C3 TO C5 
X-SECT. 3x1 
8 FLOW -1 

0.060 0.043 0.070 14000 0.011 
4006.0 5006.0 5012.0 5030.0 5099.0 
101.6 96.6 94.9 89.5 91.2 

HEC-1 INPUT PAGE 63 

.... 10 

3x 
SUB-BASIN 3X 

6.78 
0.26 0.35 4.03 0.39 3.00 
148 148 148 148 148 
148 202 426 426 426 
682 757 852 870 897 

1072 1100 1122 1139 1176 
1538 1649 1731 1861 1872 

C5 
Combine R3-5 + 3H 
2 

R5-7 
Channel Route Pram C5 To C7 
Representative Of X-SECT. 3IJI 
12 FLOW -1 

0.060 0.044 0.050 11200 0.010 
4066.0 5066.0 5129.0 5159.0 5291.0 

3C 
SUB-BASIN 3C st C4 

11.27 
0.28 0.35 3.98 0.37 1.00 
281 281 281 281 281 
624 808 808 822 1077 

HEC-1 INPUT 

281 
1616 

PAGE 64 

LINE 



... . 
Channel Route From c4 To c7 
X-SECT. 3D1 
15 FLOW -1 

0.060 0.044 0.050 14800 0.011 

3D 
SUB-BASIN 3D 

6.51 
0.33 0.35 3.61 0.31 0.00 
196 196 196 196 196 
643 729 750 834 900 

1143 1176 1217 1284 1337 

PAGE 65 

LINE ID.. 

KK C7 
KM Combine R5-7 + R4-7 + 30 
HC 3 

R7-90 . =. 
Channel Route From C7 To C9G 
Representative Of X-SECT. 3D1 
8 FLOW -1 

3A 
SUB-BASIN 3A at C6 

11.19 
0.24 0.35 4.20 0.46 4.00 
230 230 230 230 230 
230 230 414 660 660 
1017 1057 1067 1321 1321 
1554 1646 1662 1704 1733 
2088 2203 2297 2463 2593 
1887 1796 1752 1651 1619 



2790 UI 294 294 294 268 252 252 252 252 252 252 
2791 UI 252 252 252 252 242 176 176 176 176 176 
2792 01 176 176 176 176 17 6 176 176 176 176 176 
2793 UI 176 129 112 112 112 112 112 112 112 112 
2794 UI 112 112 112 112 112 112 112 112 112 112 
2795 UI 112 112 112 112 112 112 110 44 44 44 

:;:; UI 44 44 44 44 44 44 44 44 44 44 
UI 44 44 44 44 44 44 44 44 44 44 

2798 UI 44 44 44 44 44 44 44 44 44 44 
2799 UI 44 44 44 44 44 44 44 44 44 44 
2800 UI 44 44 44 44 44 44 44 44 44 44 
2801 UI 44 44 44 44 44 44 44 44 44 44 
2802 UI 44 44 0 0 0 0 0 0 0 0 
2803 UI 0 0 0 0 0 0 0 0 0 0 

* 

2804 KK R6-90 
2805 Wn Charnel Route From C6 To C90 
2806 IGY X-SECT. 3B1 
2807 RS 44 FLOW -1 
2808 RC 0.050 0.049 0.060 34000 0.014 
2809 RX 4129.0 5129.0 5153.0 5159.0 5184.0 5193.0 5355.0 7275.0 

HEC-1 INPUT PAGE 66 

LINE ID....,..1.......2.......3.......4.......5.......6.......7.......8.......9......10 

2810 RY 101.0 96.0 94.7 91.0 90.8 93.8 91.4 101.0 
2811 RL 0.79 90.8 . 
2812 KK C90 
2813 m Combine R7-90 + R6-90 
2814 HC 2 

" 

2815 KK R90-8 
2816 KM Channel Route From C90 To C8 
2817 m Representative Of X-SECT. 311 
2818 RS 6 FLOW -1 
2819 RC 0.050 0.059 0.050 7200 0.009 
2820 RX 5069.1 5261.0 5330.0 5365.0 5392.0 5402.0 5996.0 6122.0 
2821 RY 96.7 91.7 94.1 91.0 90.7 94.0 94.2 98.5 
2822 RL 0.64 90.7 . 
2823 KK 3B 
2824 KM SUB-BASIN 3B 
2825 BA 6.42 
2826 I.G 0.35 0.35 3.50 0.29 0.00 
2827 UI 198 198 198 198 198 198 198 198 490 652 
2828 UI 662 760 760 900 918 970 1006 1061 1104 1132 
2829 US 1170 1228 1274 1328 1392 1471 1520 1567 1671 1806 
2830 UI 1986 2219 2294 2535 2681 2486 2321 2161 2039 1938 
2831 UI 1850 1771 1701 1639 1583 1533 1456 1382 1321 1267 
2832 01 1202 1165 1126 1037 1001 970 922 910 760 760 
2833 01 602 570 570 367 351 351 351 346 326 326 
2834 UI 326 326 311 198 198 198 198 198 198 198 
2835 UI 198 94 61 61 61 61 61 61 61 61 
2836 UI 61 61 61 61 61 61 61 61 61 61 
2837 UI 61 61 61 61 61 61 61 61 0 0 
2838 UI 0 0 0 0 0 0 0 0 0 0 

* 

2839 KK C8 
2840 m Combine R90-8 + 3B 
2841 HC 2 

* 

2842 KK R8-9 
2843 FM Chamel Route From C8 To C9 
2844 €34 X-SECT. 311 
2845 RS 45 FLOW -1 
2846 RC 0.050 0.059 0.050 42000 0.009 * ;::; RX 5069.1 5261.0 5330.0 5365.0 5392.0 5402.0 5996.0 6122.0 

RY 96.7 91.7 94.1 91.0 90.7 94.0 94.2 98.5 
2849 RL 0.64 90.7 . 

HEC-1 INPUT PAGE 6' 



LINE 

Kx R9-10 
m Channel Route From C9 To C10 
KM Revised Interpolation of X-SECTS. 351 and 
RS 53 FLOW -1 
RC 0.050 0.050 0.060 47000 0.007 
RX 4940.4 5089.0 5172.0 5191.0 5236.0 5252.0 

35 
SUB-BASIN 35 

11.25 
0.35 0.35 3.82 
189 189 189 
189 189 189 
726 726 726 
973 1013 1013 

1177 1236 1245 
1502 1539 1613 
2166 2429 2562 
1969 1894 1847 
1556 1506 1502 
1210 1197 1146 
927 927 927 
617 544 544 
335 335 335 
311 311 311 

HEC-1 INPUT PAGE 68 

LINE 

KM Combine R9-10 + 35 
HC 2 



KM Channel Route From C10 To C11 
KM X-SECT. 3L1 
RS 24 FLOW -1 
RC 0.600 0.053 0.060 13000 0.005 
RX 4829.0 4829.1 5108.0 5116.0 5124.0 5129.0 7368.9 7369.0 
RY 110 99.1 92.9 89.9 89.8 91.6 99.1 110 
RL 0.36 89.8 " 

3L 
m-BASIN 3L 
This drainage basin was enlarged to include drainage area 3KA 

BDC11A 
Recall flow split diverted hydrograph DCllAL 

DCllAL 

11A-11 
Channel Route From CllA to C11 
~ o u t e  from midpoint to Quilotosa Wash, parallel to canal 
1 FLOW -1 

.044 .034 .034 2850 .0015 
0 0.1 180 260 350 365 419.9 420 

755 744 742 741 740 739.5 742.5 755 

HEC-1 INPUT PAGE t 

..... 10 ID. 

KK CllI 
KM Combine R10-11 + 3L + remaining diverted flow from C12 
HC 3 " 

KK CllO - - - -  

KM storage ~ o u t e  at Quilotosa wash and the Gila Bend Canal 
RS 1 ELEV 733 xz 
SY 0.0 5.0 12.0 22.0 36.0 52.0 62 75 

KK Rll-17 
KM Channel Route From C11 TO C17 
KM Representative Of X-SECT. 5C2 
RS 1 FLOW -1 
RC 0.035 0.030 0.035 3000 0.009 
RX 4905.8 4905.9 5204.0 5222.0 5292.0 5309.0 6228.9 6229.0 
RY 110 101.5 97.0 90.9 90.6 96.7 101.5 110 
RL 8.69 90.6 
* 
* Move to Top of Major Basin 4 

KK 4A 
KM SUB-BASIN 4A at C26 
BA 11.75 
Ui 0.23 0.35 4.26 0.43 4.00 
UI 235 235 235 235 235 235 235 235 235 235 
UI 235 235 288 677 677 677 677 821 903 903 
UI 953 1083 1083 1213 1354 1371 1425 1434 1504 1513 
01 1593 1612 1693 1714 1747 1786 1805 1867 1892 1934 



2968 UI 2052 2141 2257 2354 2513 2647 2766 2966 2999 2641 
2969 UI 2441 1934 1873 1805 1716 1693 1593 1584 1504 1498 
2970 OI 1425 1425 1391 1389 1362 1354 1320 1290 1279 1231 
2971 UI 1231 1193 1177 1171 1128 1128 1108 1083 1083 1031 
2972 01 1003 1003 970 950 950 930 903 903 896 808 

OI 808 808 784 732 732 732 713 623 623 623 

i:! UI 
623 608 576 576 576 576 575 542 542 542 

OI 542 542 520 492 492 492 492 492 463 387 
2976 OI 387 387 387 387 387 387 349 301 301 301 
2977 01 301 301 301 301 301 301 285 258 258 258 
2978 OI 258 258 258 258 258 258 258 258 211 181 
2979 01 181 181 181 181 181 181 181 181 181 181 
2980 01 181 181 181 181 181 128 115 115 115 115 
2981 OI 115 115 115 115 115 115 115 115 115 115 
2982 OI 115 115 115 115 115 115 115 115 115 115 
2983 UI 115 82 45 45 45 45 45 45 45 45 
2984 UI 45 45 45 45 45 45 45 45 45 45 
2985 UI 45 45 45 45 45 45 45 45 45 45 
2986 US 45 45 45 45 45 45 45 45 45 45 
2987 UI 45 45 45 45 45 45 45 45 45 45 

HEC-1 INPUT PAGE 70 

LINE 1~.......1.......2......3.......4........5.......6.......7.......8.......9......10 

2988 OI 45 45 45 45 45 45 45 45 45 45 
2989 UI 45 45 45 45 45 45 45 45 0 0 
2990 UI 0 0 0 0 0 0 0 0 0 0 . 
2991 KK R26-27 
2992 KM Channel Route From C26 To C27 
2993 KM X-SECT. 481 
2994 RS 11 FLOW -1 
2995 RC 0.060 0.051 0.060 17800 0.010 
2996 RX 4600.0 5100.0 5175.0 5180.0 5264.0 5336.0 5386.0 6626.0 
2997 RY 100.6 95.6 94.5 90.3 89.6 94.1 94.4 100.6 
2998 RI. 5.67 89.6 

* 

2999 
3000 

KK 4B 
KM SW-BASIN 48 

3001 BA 6.14 
3002 LG 0.30 0.35 3.87 0.38 0.00 
3003 UI 205 205 205 205 205 205 205 325 673 673 
3004 UT 773 785 923 953 1002 1059 1104 1148 1195 1238 
3005 UI 1289 1349 1427 1513 1564 1617 1733 1909 2082 2432 
3006 UI 2365 2727 2680 2440 2280 2125 2009 1912 1826 1749 
3007 UI 1678 1619 1562 1471 1385 1319 1264 1216 1175 1070 
3008 UI 1033 1002 944 899 785 736 588 588 463 3 62 
3009 UI 362 362 358 336 336 336 336 275 205 205 
3010 UI 205 205 205 205 205 102 63 63 63 63 
3011 UI 63 63 63 6 3  63 63 63 63 63 63 
3012 UI 63 63 63 63 63 63 63 63 63 63 
3013 UI 0 0 0 0 0 0 0 0 0 0 
3014 OI 0 0 0 0 0 0 0 0 0 0 

* 

3015 KK C27 
3016 KM Combine R26-27 + 4B 
3017 HC 2 

" 

3018 KK R27-28 
3019 KM Channel Route From C27 To C28 
3020 KM X-SECT. 4C1 
3021 RS 45 FLOW -1 
3022 RC 0.060 0.043 0.060 24800 0.006 
3023 RX 4054.0 5054.0 5066.0 5076.0 5133.0 5151.0 5214.0 6054.0 
3024 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
3025 RL 1.56 92.8 

3026 KK 4C 

:,o,z; IW SUB-BASIN 4C 
BA 12.33 

3029 LO 0.31 0.35 3.77 0.38 0.00 
3030 UI 264 264 264 264 264 264 264 264 264 264 
3031 UT 2 64 264 847 869 869 912 1014 1014 1046 121( 



3032 01 1216 1259 1294 1304 1414 1414 1472 1483 1536 1559 
HEC-1 INPUT PAGE 71 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 * it; UI 1614 1644 1710 1738 1830 1861 1962 1996 2027 2094 
01 2166 2258 2433 2585 2706 2989 3174 3053 3455 3577 
UI 3458 3261 3094 2951 2827 2720 2626 2534 2442 2376 

3036 UI 2318 2252 2186 2145 2097 2038 1992 1901 1833 1789 
3037 UI 1707 1689 1606 1600 1525 1520 1402 1382 1333 1294 
3038 UI 1287 1216 1216 1120 1014 1014 928 760 760 760 
3039 UI 717 468 468 468 468 468 468 456 434 434 
3040 01 434 434 434 434 431 264 264 264 264 264 
3041 UI 264 264 264 264 264 264 264 84 81 81 
3042 UI 81 81 81 81 81 81 81 81 81 81 
3043 01 81 81 81 81 81 81 81 81 81 81 
3044 UI 81 81 81 81 81 81 81 81 81 81 
3045 UI 81 81 81 81 81 81 0 0 0 0 
3046 UI 0 0 0 0 0 0 0 0 0 0 

* 

3047 KK C28 
3048 KM C h i n e  R27-28 + 4C 
3049 HC 2 

* 

3050 KK R28-29 
3051 KM Channel Route From C28 To C29 
3052 KM Representative Of X-SECT. 4Cl 
3053 RS 6 FLOW -1 
3054 RC 0.060 0.043 0.060 7000 0.022 
3055 RX 4054.0 5054.0 5066.0 5076.0 5133.0 5151.0 5214.0 6054.0 
3056 RY 101.2 96.2 95.8 92.8 93.3 95.5 97.0 101.2 
3057 XI. 2.17 92.8 

* 

3058 KK 4E 
3059 KM SW-BASIN 4E at C20 
3060 BA 4.88 iiii LO 0.25 0.35 4.11 0.48 7.00 

UI 124 124 124 124 124 124 124 124 124 124 
UI 330 358 358 401 477 477 546 573 647 716 

3064 UI 744 757 795 819 842 895 912 931 954 984 
3065 UI 1010 1055 1125 1204 1268 1382 1461 1605 1480 1311 
3066 UI 1034 973 930 895 842 818 795 757 749 734 
3067 UI 724 716 689 682 653 651 623 622 597 596 
3068 UI 576 573 545 530 522 502 502 483 477 471 
3069 UI 427 427 420 387 387 387 333 329 329 327 
3070 UI 305 305 305 305 287 286 286 286 272 260 
3071 UI 260 260 260 220 204 204 204 204 204 179 
3072 UI 159 159 159 159 159 159 159 145 136 136 
3073 UI 136 136 136 I? h 136 136 120 95 95 95 
3074 UI 95 95 95 95 95 95 95 95 95 89 
3075 UI 61 61 61 61 61 61 61 61 61 61 
3076 UI 61 61 61 61 61 61 61 61 61 61 
3077 UI 42 24 24 24 24 24 24 24 24 24 
3078 UI 24 24 24 24 24 24 24 24 24 24 
3079 UI 24 24 24 24 24 24 24 24 24 24 
3080 UI 24 24 24 24 24 24 24 24 24 24 
3081 UI 24 24 24 24 24 24 24 24 24 24 

HEC-1 INPUT PAGE 72 

LINE ID.... ... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

3082 UI 24 24 24 0 0 0 0 0 0 0 
3083 UI 0 0 0 0 0 0 0 0 0 0 

3084 KK RZO-21 
3085 m Channel Route From CZO To C21 
3086 KM Representative Of X-SECT. 401 
3087 RS 8 FLOW -1 
3088 RC 0.070 0.049 0.060 15400 0.013 

:go9809 RX 4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 5149.0 6249.0 
RY 101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 

3091 RL 2.58 90.6 



4F 
SUB-BASIN 

6.16 
0.27 0.35 
216 216 
828 855 

1646 1705 
1656 1553 

KK R21-23 
EW Charnel Route From C21 TO C23 
RM X-SECT. 401 
RS 11 FLOW -1 
RC 0.070 0.049 0.060 8000 0.010 
RX 4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 5149.0 6249.0 
RY 101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 
RL 0.84 90.6 
* 

HEC-1 INPUT PAGE 73 

LINE 

KK 4D 
KM SUB-BASIN 4D st C22 
BA 4.57 

KK R22-23 
KM Charnel Route From C22 To C23 
RM X-SECT. 4G2 



LINE 

- - 

SUB-BASIN 4G 
7.70 
0.27 0.35 4.08 0.00 

229 
1055 
1765  
2027 
1 3 0 1  

977 
713  
52 8 
377 
251  

INPUT 

480 465 
293 293 
251 237 

PAGE 74 

KM Combine R21-23 + R22-23 + 4G 
xc 3 

KK R23-29 
KM C h e ~ l e l  Route  From C23 To C29 
KM X-SECT. 451 
RS 4 1  F L O W  -1 
RC 0.060 0.040 0.070 38800 0.009 
RX 4010.0 5010.0 5106.0 5118.0 5187.0 5202.0 5499.0 6039.0 

4 s  
SUB. 

6.09 
0 .33 

163 
535 
870 

1245  
2134 
1337 

936 
468 
267 
163 

50 
50 
50 

0 

KM Combine R28-29 + R23-29 + 4 5  
XC 3 

KK R29-31 
KM C h a m e l  Route  From C29 T o  C31 

PAGE 75  



X-SECT. 4Kl 
12 F W W  -1 

0.070 0.031 0.060 18000 0.008 
4949.3 5180.0 5280.0 5286.0 5380.0 5386.0 
95.8 90.8 88.7 87.0 86.6 89.1 

3.03 86.6 

4K 
SUB-BASIN 4K 

C31 
Combine R29-31 + 4K 
2 

R31-32 
Chams1 Route From C31 TO C32 
Representative Of X-SECT. 4Kl 
12 FLOW -1 

0.070 0.031 0.060 20600 0.010 
4949.3 5180.0 5280.0 5286.0 5380.0 5386.0 

4x 
SUB-BASIN 4H at C24 

1756 
1186 
894 
686 

PAGE 76 

LINE ID. 

R24-25 
Channel Route From C24 To C25 
Representative Of X-SECT. 681 
59 F W W  -1 

0.070 0.045 0.060 20000 0.001 
4662.5 5037.5 5075.0 5088.0 5133.0 5146.0 
101.0 96.0 95.5 91.5 90.0 96.8 



- - 

SUB-BASIN 41 
15.52 
0.29 0.35 4.14 0.40 4.00 

HEC-1 INPUT PAGE 77 

LINE ID. 

KR 
Kld 
nc 

C25 
Combine R24-25 + 41 

R25-30 
Chamel Route From C25 To C30 
X-SECT. 4L2 
35 FLOW -1 

0.050 0.047 0.050 34000 0.012 
4033.0 5033.0 5069.0 5084.0 5129.0 
100.6 95.6 94.8 91.7 91.0 

1.68 91.0 

6A 
SUB-BASIN 6A at C39 

R39-40 
Chamel Route From C39 To C4C 



Rld X-SECT. 6B1 
RS 10 BLOW -1 
RC 0.070 0.045 0.060 11400 0.009 
RX 4662.5 5037.5 5075.0 5088.0 5133.0 5146.0 5196.0 5566.0 
RY 101.0 96.0 95.5 91.5 90.0 96.8 97.3 101.0 
RL 1.10 90.0 . 

HEC-1 INPUT PAGE 78 

...... 10 LINE 

KK 6B 
a SUB-BASIN 6B 
R I  10.95 

KK C40 
KM Combine R39-40 + 68 
nc 2 " 

KK DC4OR 
m Main flow at C40 is in the Right channel (C4ORl 
m Diverted flow (DQ record) goes into the left channel (C40Ll 
M DCdOL 

KK 4OR-30 
KM Channel route right flow split at C40 from C4O To C30 
KM X-SECT. 4L1 
RS 32 F W W  -1 
RC 0.050 0.051 0.050 26600 0.009 
RX 4015.0 5015.0 5159.0 5204.0 5261.0 5266.0 5283.0 6383.0 

KK 4L 
Klb SUB-BASIN 4L 
BA 9.49 

HEC-1 INPUT PAGE 79 

LINE ID.. . 
UI 
01 
UI 
01 
UI 
UI 
UI 
UI 



3404 UI 212 212 145 65 65 65 65 65 65 65 
3405 UI 65 65 65 65 65 65 65 65 65 65 
3406 UI 65 65 65 65 65 65 65 65 65 65 
3407 UI 65 65 65 65 65 65 65 65 65 65 
3408 UI 0 0 0 0 0 0 0 0 0 0 

"" 
UI 0 0 0 0 0 0 0 0 0 0 

3410 KK C30 
3411 KM Combine R25-30 + R4O-30 + 4L 
3412 HC 3 

* 

3413 KK R30-32 
3414 KM Charnel Route From C30 To C32 
3415 KM Representative Of X-SECT. 4L2 
3416 RS 18 FLOW -1 
3417 RC 0.050 0.047 0.050 20600 0.009 
3418 RX 4033.0 5033.0 5069.0 5084.0 5129.0 5138.0 5168.0 5426.8 
3419 RY 100.6 95.6 94.8 91.7 91.0 93.2 96.0 100.6 
3420 RL 0.90 91.0 

3421 KK 4M 
3422 KM SUB-BASIN 4M 
3423 BA 3.42 
3424 LD 0.35 0.35 3.50 0.27 0.00 
3425 UI 124 124 124 124 124 124 124 370 407 454 
3426 UI 475 554 580 606 653 67 8 703 731 770 808 
3427 UI 853 906 943 978 1065 1175 1275 1480 1546 1661 
3428 UI 1533 1398 1309 1221 1159 1103 1048 1006 969 921 
3429 UI 865 818 778 744 712 654 625 603 570 520 
3430 UI 475 396 356 331 219 219 219 217 203 203 
3431 01 203 203 139 124 124 124 124 124 124 65 
3432 UI 38 38 38 38 38 38 38 38 38 38 
3433 UI 38 38 38 38 38 38 38 38 38 38 
3434 UI 38 38 0 0 0 0 0 0 0 0 
3435 UI 0 0 0 0 0 0 0 0 0 0 

" 

3436 KK C32 
3437 KM Combine R31-32 + R30-32 + 4M 
3438 HC 3 

* 
HEC-1 INPUT PAGE 80 

LINE 10.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 

3439 KK DC32R 
3440 KM Main flow at C32 is in the right channel (C32R) 
3441 KM Diverted flow I sir r6:ord) goes into the left channel (C32L) 
3442 M DC32L 
3443 DI 0 105 615 1875 4250 7900 12700 15000 
3444 DQ 0 30.0 275.0 775.0 1500.0 3100.0 4500.0 5300.0 

3445 KK R32-33 
3446 KM Chamel Route From C32 TO C33 
3447 KM Interpolated XSECT. between 4N1 and 4N2 
3448 RS 45 FLOW -1 
3449 RC 0.040 0.041 0.040 48400 0.007 
3450 RX 4350.0 5350.0 5421.0 5430.0 5479.0 5500.0 5583.0 5867.7 
3451 RY 99.8 94.8 93.6 90.4 90.5 94.0 95.4 99.8 
3452 RL 1.21 90.4 

* 

3453 KK 4N 
3454 KM SUB-BASIN 4N 
3455 BA 7.61 
3456 LG 0.35 0.35 3.50 0.27 0.00 
3457 Ul 143 143 143 143 143 143 143 143 143 143 
3458 UI 143 143 143 234 470 470 470 478 549 549 

:::; UI 549 606 658 658 681 700 700 748 766 772 
UI 803 803 833 844 862 890 899 941 946 998 

3461 01 1006 1062 1072 1097 1116 1135 1199 1294 1317 1392 
3462 UI 1450 1496 1819 1595 1736 1890 1937 1878 1784 1704 
3463 UI 1635 1568 1505 1459 1419 1372 1330 1303 1266 123: 



C33 
Combine R32-33 + 4N 
2 

R33-34 
Charnel Routte From C33 To C34 
Representative Of X-SECT. 5Bl 
27 FLOW -1 

0.060 0.048 0.060 19200 0.006 
3447.0 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5647.0 

HEC-1 INPUT PAGE 81 

LINE ID. 

40 
SUB-BASIN 40 

5.50 

'2341 
Combine R33-34 + 40 

C340 
ReSeTVOir Route at C34 at The Gila Bend Canal (no obvious outfall) 

Route all flow from C34, (Unnamed Wash No 6) 
1 ELEV 736 

0.0 6.7 44.8 148.0 166.6 185.2 203.8 222.4 241.0 259.6 
278.2 296.8 315.4 334.0 
736.0 738.0 740.0 742.0 742.2 742.4 742.6 742.8 743.0 743.2 
743.4 743.6 743.8 744.0 

0 750 3000 6785 8180 10250 12765 16215 20000 24000 
28000 32000 36000 40000 

8.5 737 

DC34L 
Vain flow at C34 follows canal to Sauceda Wash at C36. 
Diverted flow (DQ record) overtops canal. 

DC34R 
0 750 2500 4300 4900 6785 8180 10250 12900 
0 0 0 0 600 2485 3880 5950 860( 



* Return to Drainage Area 5 . 
HEC-1 INPUT PAGE 82 

.... 10 

m Recall flow split diverted hyarograph C32L 
DR DC32L 

32L-35 
Channel Route From left C32 flow split from C32 To C35 
Intergolated XSECT. between 5A1 and 5AZ 

49 FLOW -1 
0.050 0.054 0.050 45000 0.007 

4777.8 5125.0 5259.0 5274.0 5297.0 5313.0 5406.0 5787.3 
100.1 95.1 92.7 90.4 90.1 93.6 95.8 100.1 

1.15 90.1 

5A 
SUB-BASIN 5A 

KK C35 
KM Combine ~32L-35 + 5A 
HC 2 127.35 

R35-36 
Channel Route From C35 To c36 
X-SECT. 581 
25 FMW -1 

0.060 0.048 0.060 24600 0.006 
4974.6 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5842.0 

97.3 92.3 91.3 89.2 89.7 91.1 95.0 97.4 
1.82 89.2 

HEC-1 INPUT PAGE 83 

. . .10 LINE 

5B 
SUB-BASIN 5B 

4.88 
0.35 0.35 3.82 0.36 0.00 
144 144 144 144 144 144 144 144 
474 521 552 588 663 681 705 747 
827 850 894 924 960 1005 1067 1098 

1279 1392 1487 1749 1679 1917 1906 1772 
1467 1397 1336 1282 1233 1190 1152 1117 
973 921 888 862 829 775 752 705 
624 552 543 414 414 409 255 255 



LINE 

KK C360 
KM Reservoir Route at C36 At The Gila Bend Canal (Sauceda Wash) 
KM Route all flow from C11, C36, and overflow from C12 
RS 1 ELEV 726 
SV 0 0 0 4.7 18.0 48.7 115.1 227.8 243.7 259.6 

KK R36-37 
KM C h a m 1  Route From C36 To C37 
KM X-SECT. 5C2 
RS 2 R W W  -1 
RC 0.035 0.030 0.035 2200 0.005 
RX 4905.8 4905.9 5204.0 5222.0 5292.0 5309.0 6228.9 6229.0 
RY 105 101.5 97.0 90.9 90.6 96.7 101.5 105 
RL 8.54 90.6 
* 

HEC-1 INPUT 

KK DC37R 
KM Main flow at C37 follows railraod to Unnamed Wash No 6 (C370). 
KM Diverted flow (DQ record) passes through railroad and highway at 
KM Sauceda wash. 

RK DC37AR 
KM Main flow at C37A flows along RIR to Unnamed No 6 
KM Diverted flow (DQ record) overtops R/R and Highway, overland flow to 
KM Quilotosa Wash at C16 
DT DC37AL 
DI 0 500 1000 2000 3000 3245 4000 5000 
DQ 0 495 990 1980 2970 3213 3960 4950 . 
1M Channel Route From C37 to C17 
KM X-SECT. 3M1 
RS 16 F W W  -1 
RC .038 .038 .038 3150 .0013 

KK BDC34R 
KM Recall flow split diverted hydrograph C34R 

PAGE 84 



LINE 

KK R34-17 
KM Channel Route From C34 To C17 
KM X-SECT. 3M1 
RS 16 PLOW -1 
RC .04 .035 .04 3100 .On65 
RX 0 240 345 350 360 365 
RY 732 728 726.5 725.6 725.6 726.5 
RL 25 726.5 

KK C17 
KM combine Rll-17 + R34-17 + 37A-17 
KM Combine before passing through multiple conveyance structures 
ma for Quilotosa and Quilotosa West at RlR and Highway 
KO 21 

* ROUTE F W W  THROUGH RR k HIGHWAY 
* 

HEC-1 INPUT 

KK R17-13 
KM Channel Route From C17 To C13 
KM X-SECT. 3Nl 
RS 16 F W W  -1 

KK C13 
fa4 Combine R14-13 + R17-13 
HC 2 350.76 

KX 13-13A 
KM Channel Route From C13 To C13A 
KM X-SECT. 3M1 
RS 16 F W W  -1 
RC 0.030 0.035 0.030 4300 0.004 
RX 4925.4 4925.5 5139.0 5147.0 5192.0 5202.0 6237.9 6238.0 

KM Recall flow split diverted hydrograph DC37AL 
DR DC37AL 

KK 37L13A 
KM Channel Route From C37AL to C13A 
RS 16 P W W  -1  

KK 13A-16 
KM Channel ~ o u t e  From C13A To C16 
KM X-SECT. 3M1 
RS 16 P W W  -1 
RC 0.030 0.035 0.030 7500 0.004 
RX 4925.4 4925.5 5139.0 5147.0 5192.0 5202.0 6237.9 6238.0 
RY 110 99.1 94.9 89.6 89.7 95.1 99.1 110 
RL 9.61 89.6 
* 

HEC-1 INPUT 

PAGE 85 

.10 

PAGE 86 



LINE 

3M 
SUB-BASIN 

3.64 
0.44 0.10 
179 179 
878 950 

1802 2089 
1390 1277 
567 516 
179 179 
55 55 

3M. reduced by 0.25 sq. miles to account for basin 3MA(8/28/00) 

KK DCl4R 
KM Recall flow split diverted hydrograph DC14R 
DR DC14R . 
KK R14-16 
KM Challrlel Route Pram C14 to C16 
RS 12 FLOW -1 
RC 0.030 0.035 0.030 13300 .0045 
RX 1000 1200 1450 1490 1510 1550 1800 1950 
RY 100 95 90 87 87 90 95 100 
RL 9 87 
* 

KK C16 
KM Combine R13A-16 + 3M 
HC 3 354.40 

Return to Drainage Area 5 at Sauceda Wash and 1-8 
" 

KK BDC37L 
KM Recall flow split diverted hydrograph C37L 

~ ~ 

Channel Route From C37 To C38 
X-SECT. 5C1 
10 F M W  -1 

0.030 0.036 0.030 13200 0.005 
4925.4 5103.0 5139.0 5148.0 5208.0 5219.0 5255.0 6255.0 

99.1 94.1 94.9 88.9 89.1 95.1 94.1 99.1 
2.2n 38.9 

'AGE 87 HEC-1 INPUT 

LINE 

5C 
SUB-BASIN 5C 

2.41 
0.45 0.09 3.54 
105 105 105 
500 529 568 
928 1044 1223 
881 841 794 
482 404 354 
173 138 105 
32 32 32 
32 32 32 
0 0 0 

KM Combine R37-38 + 5C 
Kn 



LINE 

TOP of Drainage Area 6N 

6N 
SUB-BASIN 6N at C53 

7.84 
0.35 0.35 3.71 
208 208 208 
683 683 717 

1112 1157 1172 
1578 1617 1672 
2776 2590 2432 
1726 1677 1632 
1195 1151 1086 
618 598 598 
341 341 341 
208 208 208 
64 64 64 
64 64 64 
64 64 64 
0 0 0 

C530 
Reservoir Route at C53 at The Gila Bend Canal (Unnamed Wash No 1) 

Route all flow from C53 (drainage Area 6N) 
1 ELEV 728 

0.0 0.0 0.8 4.0 14.1 38.7 87.8 170.5 226.4 232.7 
239.0 245.3 251.6 257.9 264.1 270.4 

727 728 730 732 734 736 738 740 741 741.1 
741.2 741.3 741.4 741.5 741.6 741.7 
0.0 29 90 164 225 272 322 375 520 633 

1000 1433 1910 2495 3080 3795 
10 728 

HEC-1 INPUT PAGE 88 

ID, ...... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK R53-56 
XM Channel Route From C53 To C56 
XM X-SECT. 6Q2 
RS 3 FLOW -1 
RC 0.035 0.037 0.035 3200 0.005 
RX 4850.0 5100.0 5200.0 5213.5 5231.5 5245.0 5345.0 5595.0 
RY 101.5 96.5 94.5 90.0 90.0 94.5 96.5 101.5 
RL 9.91 90.0 . 

R56-59 
Channel Route )'-em e.6 To C59 
X-SECT. 691 
20 FLOW -1 

0.030 0.036 0.030 14800 0.004 
4871.9 5066.0 5149.0 5174.0 5191.0 5217.0 5242.0 
100.0 95.0 94.3 88.2 88.4 94.8 94.8 

10.00 88.2 

6Q 
SUB-BASIN 6Q 



KO 
HC 2 " 
* Move to Top of xajor Basin 6 " 

KK BDC4OL 
m Recall stored hydrograph from C40 diversion left channel 

HEC-1 INPUT PAGE 89 

...... 9 ...... 10 LINE 

4OL-41 
Channel route left diversion from C4O To C41 
X-SECT. 6Cl 
18 FLOW -1 

0.050 0.044 0.050 18000 0.009 
4808.0 5048.0 5099.0 5110.0 5131.0 5136.0 5166.0 5346.0 
101.0 96.0 95.9 91.4 91.2 95.2 96.6 101.0 

0.73 91.2 

6C 
SUB-BASIN 

KK C4 1 
KM Combine R40L-41 + 6C 
HC 2 28.82 
* 

KK R41-43 
ItM Channel Route From C41 To C43 
m Renresentative Of X-SECT. 6F2 
RS 82 FLOW -1 

KK 6D 
KM SUB-BASIN 60 
BA 9.98 
LO 0.30 0.30 8.05 0.09 5.00 
UI 242 242 242 242 242 242 242 242 
UI 431 794 794 808 927 927 986 1112 

HEC-1 INPUT 

242 242 
1112 1183 
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ID.. ..... 1 ....... 2.......3.......4.......5.......6.......7.......8.. LINE 



3862 UI 1183 1157 1112 1102 927 927 864 695 695 695 
3863 UI 544 428 428 428 42 8 428 411 397 397 397 
3864 01 397 397 389 242 242 242 242 242 242 242 
3865 UI 242 242 242 175 74 74 74 74 74 74 
3866 UI 74 74 74 74 74 74 74 74 74 74 
3867 UI 74 74 74 74 74 74 74 74 74 74 

0 :::: UI 74 74 74 74 74 74 74 74 0 0 
01 0 0 0 0 0 0 0 0 0 0 . 

3870 KK 6E 
3871 KM SW-BASIN 6E at C42 
3872 BA 7.12 
3873 LO 0.24 0.25 8.20 0.04 10.00 
3874 UI 155 155 155 155 155 155 155 155 155 155 
3875 UI 155 188 445 445 445 445 590 593 593 698 
3876 UI 711 765 889 900 936 950 988 1012 1046 1089 
3877 01 1112 1147 1163 1186 1220 1242 1270 1359 1432 1503 
3878 UI 1566 1698 1780 1879 2044 1759 1617 1276 1225 1186 
3879 UI 1113 1090 1046 1013 988 951 936 918 912 895 
3880 UI 889 861 847 828 808 800 773 773 746 741 
3881 UI 730 711 711 670 659 659 624 624 622 593 
3882 US 593 593 534 531 531 506 481 481 481 433 
3883 UI 409 409 409 404 378 378 378 378 371 356 
3884 UI 356 356 356 351 323 323 323 323 323 291 
3885 UI 254 254 254 254 254 254 241 198 198 198 
3886 UI 198 198 198 198 198 198 171 169 169 169 
3887 UI 169 169 169 169 169 169 165 119 119 119 
3888 UI 119 119 119 119 119 119 119 119 119 119 
3889 UI 119 119 94 76 7 6 76 76 7 6 76 76 
3890 UI 76 76 76 76 76 76 76 76 76 76 
3891 UI 76 76 76 76 76 7 6 62 30 30 30 
3892 01 30 30 30 30 30 30 30 30 30 30 
3893 UI 30 30 30 30 30 30 30 30 30 30 
3894 UI 30 30 30 30 30 30 30 30 30 30 
3895 UI 30 30 30 30 30 30 30 30 30 30 
3896 UI 30 30 30 30 30 30 30 30 30 30 
3897 UI 30 30 30 30 3 0 30 30 30 0 0 
3898 UI 0 0 0 0 0 0 0 0 0 0 

0 3899 KK R42-43 
3900 KM Channel Route From C42 To C43 
3901 KM Representative Of X-SECT. 6FZ 
3902 RS 13 F W W  -1 
3903 RC 0.050 0.051 0.050 13000 0.008 
3904 RX 4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
3905 RY 96.0 91.0 89.9 85.1 86.6 89.6 94.5 96.0 
3906 RL 1.95 85.1 

* 
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LINE ID.....,.1.......2.......3.......4.......5.,.....6..,....7.......8.......9......10 

3907 KK C43 
3908 Ihl Combine R41-43 + 6D + R42-43 
3909 HC 3 . 
3910 KK R43-44 
3911 KM Channel Route From C43 To C44 
3912 KM Interpolated XSECT. between 6Fl and 6F2 
3913 RS 32 FLOW -1 
3914 RC 0.055 0.051 0.050 31000 0.007 
3915 RX 4797.5 5135.0 5239.0 5250.0 5286.0 5301.0 5372.0 5812.0 
3916 RY 96.9 91.9 91.2 86.9 87.4 92.0 94.7 96.9 
3917 RL 0.98 86.9 

" 

3918 KK 6F 
3919 KM SUB-BASIN 6F 
3920 BA 5.05 

0 :;:: LO 0.32 0.35 3.82 0.32 4.00 
UI 113 113 113 113 113 113 113 113 113 113 

3923 UI 113 222 370 370 370 425 432 432 508 518 
3924 UI 530 551 551 602 602 627 632 657 664 693 
3925 UI 700 738 748 785 811 835 862 877 893 95! 



c44 
Combine R43-44 + 6F 
2 

R44-69 
Channel Route From C44 To C69 
X-SECT. 651 
10 FLOW -1 

0.050 0.069 0.050 8000 0.005 
4867.1 5144.0 5192.0 5217.0 5237.0 5285.0 5395.0 
99.4 94.4 94.1 89.5 89.6 91.6 93.5 

0.89 89.5 
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.... 9......10 
HEC-1 INPUT 

LINE ID. 

6H 
SUB-BASIN 6H 

4.97 
0.32 0.35 3.87 0.34 5.00 
120 120 120 120 12 0 120 120 
192 393 393 393 458 458 477 

61 
SUB-BASIN 61 

6.97 

C46 
Combine 6H + 61 
2 



" 

3990 KK R46-69 
3991 KM Charnel Route From C46 To C69 
3992 RM Representative Of X-SECT. 6K1 

RS 13 FLOW -1 
@ i: RC 0.060 0.047 0.050 7200 0.004 

RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
3996 RY 100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 
3997 RL 0.55 90.9 
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LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

3998 KK C69 
3999 KM Combine R44-69 + R46-69 
4000 HC 2 . 
4001 KK R69-47 
4002 RM Channel Route From C69 To C47 
4003 KM Representative Of X-SECT. 6K1 
4004 RS 8 FLOW -1 
4005 RC 0.060 0.047 0.050 4800 0.003 
4006 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
4007 RY 100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 
4008 RL 0.49 90.9 

* 

4009 KK 65 
4010 KM SUB-BASIN 65 
4011 BA 4.47 
4012 I& 0.33 0.35 3.87 0.36 4.00 
4013 UI 148 148 148 148 148 148 148 208 485 485 
4014 UI 549 566 652 681 722 753 789 828 853 883 
4015 UI 918 970 1019 1075 1119 1156 1227 1331 1468 1663 
4016 UI 1693 1931 1968 1821 1671 1572 1480 1399 1336 1280 

:::; UI 1230 1185 1144 1085 1025 976 934 893 853 808 
UI 770 722 703 679 595 566 467 424 424 265 

4019 UI 261 261 261 251 242 242 242 242 167 148 
4020 UI 148 148 148 148 148 148 48 45 45 45 
4021 UI 45 45 45 45 45 45 45 45 45 45 
4022 UI 45 45 45 45 45 45 45 45 45 45 
4023 UI 45 0 0 0 0 0 0 0 0 0 
4024 UI 0 0 0 0 0 0 0 0 0 0 

4025 KK C47 
4026 KM C W i n e  R69-47 + 65 
4027 HC 2 . 
4028 KK DC47R 
4029 m Main flow at C47 is in the right channel (C47R) 
4030 KM Diverted flow (DQ record) goes into the left channel (C47L) 
4031 DT DC47L 
4032 DI 0 100 500 1000 2000 4000 8000 16000 32000 
4033 DQ 0 50 250 500 1000 2000 4000 8000 16000 

* 

4034 XK 47R-48 
4035 KM Channel Route From C47R To C48 
4036 KM X-SECT. 6Kl 
4037 RS 15 FLOW -1 
4038 RC 0.060 0.047 0.050 9600 0.005 
4039 RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
4040 RY 100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 
4041 RL 0.55 90.9 
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....... ....... ID 1 2.......3.......4.......5.......6.......7.......8.......9...... 10 

4042 KK 6K 
4043 KM SUB-BASIN 6X 



C48 
Combine R47R-48 + 6K 

DC48R 
Main flow at C48 is in the right channel (C48R) 
Diverted flow (DQ record) goes into the left channel (C48L) 

DC48L 
0 100 500 1000 2000 4000 8000 16000 32000 
0 50 250 500 1000 2000 4000 8000 16000 

488-50 
Channel Route Pram C48R To C50 
Representative Of X-SECT. 6L2 

66 
SUB-BASIN 6G at C45 

6.37 
0.35 0.35 3.50 0.27 0.00 
129 129 129 12 9 129 129 129 129 129 
129 12 9 210 425 425 425 453 495 495 
594 594 606 632 632 674 691 702 725 
762 762 799 803 843 849 897 906 959 
991 1015 1034 1101 1155 1213 1292 1349 1576 

971 
1473 
1292 
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. .- - 

1555 1709 l i - f l  1679 1589 1512 1446 1389 1340 
HEC-1 INPUT 

LINE 

KK R45-50 
KM Channel Route P r m  C45 To C50 
KM Interpolated XSECT. between 6L1 and 612 
RS 48 FMW -1 
RC 0.050 0.062 0.05 22600 0.005 
RX 4257.0 5257.0 5479.0 5501.0 5573.0 5604.0 5717.0 
RY 98.6 93.6 94.5 91.3 90.7 93.5 94.4 
RL 1.54 90.7 



KK 6L 
KM SW-BASIN 6L 
BA 6.34 
LQ 0.35 0.35 3.50 0.27 0.00 
UI 140 140 140 140 140 140 140 140 
01 140 226 458 458 458 512 535 535 
UT 645 683 683 727 746 764 783 799 

PAGE 96 

... 10 LINE 

KK R50-52 
KM Channel Route Prom C50 To C52 
XM X-SECT. 602 
KO 21 
RS 25 FLOW -1 
RC 0.050 0.050 0.050 13400 0.005 
RX 4255.0 5255.0 5450.0 5603.0 5891.0 6002.0 6302.0 6437.0 
RY 98.9 93.9 93.2 92.6 93.9 94.4 96.0 99.2 
RL 4.71 92.6 . 
KK BDC47L 
KM Recall diverted hydrograph C47L 
DR DC47L 
* 

47L-49 
Channel Route Prom C47L To C49 
Representative Of X-SECT. 6K1 
30 FLOW -1 

0.060 0.047 0.050 19400 0.005 
4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 

0.56 90.9 

KM Recall diverted hydrograph C48L 
DR DC48L 

KK 48L-49 
KDl Chamel Route From C48L To C49 
KM Representative Of X-SECT. 6L2 
RS 24 PLOW -1 
RC O.OS0 0.070 0.050 10600 0.005 
RX 4213.0 5213.0 5570.0 5595.0 5707.0 5761.0 5887.0 6887.0 
RY 99.5 94.5 94.5 92.8 91.3 93.4 94.5 99.5 

4164 KK 6M 
4165 XM SUB-BASIN 6M 



4166 BA 3.86 
4167 LG 0.34 0.35 3.55 0.29 1.00 
4168 UI 137 137 137 137 137 137 137 361 449 487 
4169 UI 524 587 630 669 702 738 767 802 834 873 
4170 UI 918 972 1026 1062 1122 1222 1353 1553 1582 1808 

UI 1799 1634 1518 1409 1333 1264 1200 1150 1105 1064 ;:: 01 
1008 948 898 856 820 787 720 691 668 629 

UI 581 524 451 393 389 242 242 242 242 226 
4174 UI 225 225 225 183 137 137 137 137 137 137 
4175 UI 118 42 42 42 42 42 42 42 42 42 
4176 UI 42 42 42 42 42 42 42 42 42 42 
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LINE ID ....... 1.. ..... 2 3.......4.......5.......6.......7.......8.......9...... 10 ....... 
4177 UI 42 42 42 42 0 0 0 0 0 0 
4178 UI 0 0 0 0 0 0 0 0 0 0 

* 

4179 Kx C49 
4180 KM Combine R47L-49 + R48L-49 + 6M 
4181 KC 3 77.19 

* 

4182 KK R49-51 
4183 m Channel Route From C49 To C51 
4184 KM X-SECT. 601 
4185 RS 22 F L O W  -1 
4186 RC 0.050 0.069 0.050 15000 0.005 
4187 RX 4013.0 5013.0 5076.0 5093.0 5100.0 5112.0 5229.0 5849.0 
4188 RY 95.0 90.0 88.8 84.9 84.9 89.7 91.9 95.0 
4189 RL 0.65 84.9 

* 

4190 Kx 60 
4191 KM SUB-BASIN 60 
4192 BA 8.13 
4193 M 0.37 0.30 3.66 0.31 0.00 
4194 UI 288 288 288 288 288 288 288 760 947 1026 it5 UI 1105 1237 1327 1410 1479 1554 1616 1688 1757 1838 

UI 1934 2048 2161 2238 2363 2573 2849 3271 3332 3808 
UI 3789 3442 3198 2968 2808 2662 2527 2421 2327 2241 

4198 01 2123 1996 1891 1803 1727 1657 1517 1455 1406 1325 
4199 UI 1224 1105 950 828 820 510 510 510 510 477 
4200 01 473 473 473 385 288 288 288 288 288 288 
4201 UI 250 88 88 88 88 88 88 88 88 88 
4202 UI 88 88 88 88 88 88 88 88 88 88 
4203 UI 88 88 88 88 0 0 0 0 0 0 
4204 UI 0 0 0 0 0 0 0 0 0 0 " 

4205 KK C511 
4206 KM Combine R49-51 + 60 
4207 KC 2 

" 

4208 KK CPNDl 
4209 KM Combine R50-52 + C51I 
4210 HC 2 98.03 

* 

4211 KK PNDl 
4212 KM Res-oir Route at PNDl (C51 + C52) At The Gila Bend Canal 
4213 RS 1 ELEV 727.5 
4214 SV 0.0 0.0 1.0 3.0 7.0 12.0 22.0 41.0 74.0 129.0 
4215 SY 226.0 369.0 561.0 662.0 801.0 921.0 1041.0 
4216 SE 727.5 728.0 729.0 730.0 731.0 732.0 733.0 734.0 735.0 736.0 
4217 SE 737.0 738.0 739.0 739.5 740.0 740.5 741.0 
4218 SQ 0.0 10.0 30.0 75.0 135.0 233.0 287.0 377.0 400.0 442.0 
4219 SQ 479.0 515.0 546.0 582.0 2834.6 11355.1 27511.5 
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LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9...... 10 

4220 RL 0.47 727.5 

4221 KK C510 



LINE 

Main flow at C510 is in the left channel (R51-54) 
Diverted flow (DQ record) goes into the right channel (R52-55). 

split reservoir route hydrograph dawnstream of GBC to simulate 
outflow from C51 and C52. 

C520 
0.0 135.0 233.0 287.0 377.0 400.0 442.0 479.0 515.0 546.0 

582.0 2834.6 11355.1 27511.5 
0.0 0.0 8.0 12.0 27.0 40.0 47.0 54.0 60.0 66.0 

87.0 192.0 1698.3 6480.3 

KK R51-54 
KM Channel Route F r m  C51 To C54 
KM Representative Of X-SECT. 6P2 
RS 1 FLOW -1 
RC 0.035 0.034 0.035 1800 0.004 
RX 4799.4 5078.0 5091.0 5121.0 5136.0 5166.0 5177.0 5548.3 
RY 98.9 93.9 88.7 87.2 87.6 88.5 92.3 98.9 
RL 1.82 87.2 
" 

KM Channel Route From C54 To C57 
KM X-SECT. 6P2 
RS 6 FLOW -1 
RC 0.035 0.034 0.035 7600 0.004 

KM Recall diverted hydrograph C520 
DR '2520 

KX R52-55 
KM Channel Route From C52 To C55 
KM Representative Of X-SECT. 6P4 
RS 1 FLOW -1 

RY 98.9 93.9 90.2 88.6 88.6 89.8 98.0 98.9 
RL 4.07 88.6 
* 

HEC-1 INPUT 

R55-57 
Cham-i Ro te From C55 To C57 
X-SECT. 6P4 
4 FLOW -1 

0.035 0.034 0.035 6600 0.005 
4033.0 5033.0 5042.0 5062.0 5072.0 5082.0 5097.0 5277.0 

98.9 93.9 90.2 88.6 88.6 89.8 98.0 98.9 
4.16 88.6 

KK C57 
KM Combine R54-57 + R55-57 
HC 2 98.03 " 

R57-58 
Channel Route From C57 To C58 
X-SECT. 6P3 
13 FLOW -1 

0.060 0.065 0.050 10400 0.004 
4795.5 5240.0 5318.0 5333.0 5357.0 5382.0 5532.0 5982.0 
99.2 94.2 94.0 92.0 92.0 93.7 93.9 99.3 

0.79 92.0 

6P 
SUB-BASIN 6P 

5.21 
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4292 KK C58 
4293 Fa Combine R57-58 + 6P 
4294 HC 2 

* 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
:mUT 
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW 
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I**') RUNOFF ALSO COMPUTED AT THIS LOCATION 
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* 

FlAOD HYDROGRAPH PACKAGE (HEC-1) * 
iQINEERS . 

MAY 1991 * 
ZNTER * 

VERSION 4.0.1E " 
CREET " 

Lahey F77L-EM132 version 5.01 " 
i616 * 
* I Dodson & Associates, 1nc. 

&ATE 03/16/01 TIME 07:03:01 

* 

U.S. ARMY CORPS OF 

XYDROUXiIC ENGINEERING 

* 609 SECOND 

* DAVIS, CALIFORNIA 

" (916) 551-1748 . 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
GILA BEND RREA DRAINAGE MASTER PLAN 

EAST SIDE 
Bender and sand Tank washes (Major Basins 1, 2, and 7) 
Basin 7A broken down into three subbasins for floodplain delineation work by 
EEC and Premier (6/14100) 
Quilotosa and Sauceda washes (Major Basins 3, 4, 5, and 6) 
Basin 3K broken down into three subhasins, 3XB. 3KC. and 3Ko for floodplain d 
work by EEC and Premier (6/14/00) 

WEST SIDE work by EEC and Premier (Aug/Sept 2000) 
New Suhhasin 3KA was added to existing Subbasin 3L. 
Single c o m n  Storage pond removed from Burgess-Niple (PNDZ) and replaced wit 

individual storage ponds at the intersections of Unnamed No. 1, Sauceda, un 
No. 6 and Puilotosa Washes with the GBC. (ponds at C531, C361, C341 and cll 

Existing Diversion at SR-85 and GBC modified by changes in hydrology to the e 
which led to increased flow in DC12L. This caused side weir flow over the 
modeled by HEC-2, the new diversion is at CP11A. The r-ining flow contin 
to PND2D at Quilotosa wash. The diverted flow is routed (11A11B) to CP11B. 

DIS of CP12 a new concentration point was added at CP14A. a new channel route 
added (R12-14A). and a diversion (DC14AL) takes place at Unnamed No. 2 and 
to limited conveyance through culverts, flow is diverted to CPllB. D/8 of 
modifed channel route (R14A-14) conveys remaining flow in Unnamed No. 2 to 

At CPllB routed flows 11AllB and 14BllA is combined together. 
Overtopping analysis of the Railroad and 1-8 frontage road indicate that the 
will flow through the overpass from CPllB back towards CP14. 

New Diversion between Unnamed No. 6 and Sauceda Wash based on rating curve de 
using HEC-RAS iterations of weir flow over canal and channel conveyance be1 



canal. 
A new diversion at the Railroad and Sauceda diverts flow back toward Unnamed 
DC37R. Then HEC-2 aide weir is used to identify flow split over the canal. 
this divert DC37AR reduoee flow to CP99, with diverted flow DC37AL wertopp 
and 1-8 highway. This diverted flow is routed (371-161 and joins flow in Q 
Wash at CP16. 

A new diversion on Hacker Wash just north of Pima Road. This diverts the maj 
the flow from Backer Wash overland where it rejoins puilotoaa wash at Water 
Road. The remaining flow stays in the diversion channel along 1-8 and join 
Quilotosa wash on the north side of 1-8. 

100-year 24-~our Duration Stonn 

04/06/92 Input Filenames from Burgess & Niple 1992 study: B&ST24.H1 and S 
09/18/00 Modified Filename: GB083100.DAT 

Green B AMm Loss Rate Method 
S-Graph unit Hydrograph 
Nonnal Depth Routing 

50 I0 OUTPUT CONTROL VARIABLES 
IPRMT 5 PRINT CONTROL . - - - - - . . . . - - - - 

I P M T  0 PLQT CONTROL 
QSCAL 0. HYDROGRAPH P M T  SCALE 

IT HYDROGRAPH TIME DATA 
NMIN 3 MINUTES IN COMPUTATION INTERVAL 
IDATE 13MAR92 STARTING DATE 
ITIME 1200 STARTING TIME 

NQ 600 NUUEER OF HYDROGRAPH ORDINATES 
NDDATE 14MAR92 ENDING DATE 
NDTIME 1757 ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL 0.05 HOURS 
M T A L  TIME BASE 29.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW C W I C  FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

52 J D  INDEX STORM NO. 1 
STRM 4.53 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

53 PI PRECIPITATION PATTERN 
0.00 0.io 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 



63 JD INDEX STOFSd NO. 2 
STRM 4.44 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITXON DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

64 JD INDEX STORM NO. 3 
STRM 4.30 PRECIPITATION DEPTli 



TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 4 
8TRM 4.00 
TRDA 50.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

66 JD INDEX STORM NO. 5 
STRII 3.90 PRECIPITATION DEPTX 
TRDA 80.00 TPANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 



0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

JD INDEX STORM NO. 6 
STRM 3.85 PRECIPITATION DEPTH 
TRDA 100.00 TPANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
c 'P 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.OU 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

68 JD INDEX STORM NO. 7 
STRM 3.71 PRECIPITATION DEPTH 
TRDA 200.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 



69 JD INDEX STORM NO. 8 
STRM 3.53 
TRDA 500.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEE'PH 
TRANSPOSITION DRAINAGE AREA 



0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 a 0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

WARNING EXCESS AT PONDING L E S S  TXAN ZERO M R  PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD.  EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 

7 8 8  KO OUTPUT CONTROL VARIABLES 
I P R N T  5 PRINT CONTROL 
I P W T  0 P M T  CONTROL 
QSCAL 0. HYDROGRAPH P M T  SCALE 
IPNCH 0 PUNCH COXPUTED XYDROGRAPH 

TOUT a 1  SAVE WDROGWH ON THIS UNIT 
I S A V ~  1 F I R S T  ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

T I M I N T  0.050 TIME INTERVAL I N  HOURS 

WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD.  
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDINO L E S S  THAN ZERO FOR PERIOD. 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. 

EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 
EXCESS S E T  TO ZERO 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P L O T  0 PLOT CONTROL 
Q S U  0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED XYDROGRRPX 

IOUT 2 1  SAVE XYDROGRAPH ON T H I S  U N I T  
ISAVI 1 F I R S T  ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

T I M I N T  0.050 TIME INTERVAL I N  HOURS 

WARNING EXCESS AT PONDZNG L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 



939 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 IAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

026 KO OUTPUT CONTROL 
IPRNT 
IPLOT 
OSCAL - 
IPNCH 
IOUT 
ISAV1 
ISAV2 

TIMINT 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTROL 
0. AmROGRAPH PLOT SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THTS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAYED 
0.050 TIKE INTERVAL IN HOURS 

!253 KO OUTPUT CONTROL 
IPRNT 
I P M T  
QSCAL 
IPNCH 
IOUT 
ISAV1 
ISAV2 

TIXINT 

VARIABLES 
5 PRINT CONTROL 
0 P M T  CONTROL 
0. HYDROGRAPH PLOT SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 
0.050 TIME INTERVAL IN HOURS 

: KO OrlTPDT CONTROL VARIABLES - -~ 

IPRNT 
IPLOT 

5 PRINT CONTROL 
0 PLOT CONTROL 

QSCAL 0, HYDROGRAPH PLOT SCALE 
TPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOOT 21 SAVE HYDROGRAPH ON THIS UNIl 



ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TINE INTERVAL IN HOURS 

** e *** *** I*. .*. *.* .** *** .*. ***  ***  t.. t** *** *". *** *** tt* *** +*. ***  *tt **t tt* ***  *.* *** ttt .** 
* *.* *** 

,**.********** 
" * 

543 KK * CllB * . " 
*.**.****.**** 

545 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDRUGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
TSAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIEIE INTERVAL IN HOURS 

.** *** *** *** .+* *** .** **I **. t** .t* *.. *** *** .** *** *** *** *** t** **. *** + * *  tt* *** +.* *** *t* *** .** .. .** *** 

********.***** 
" " 

z554 KK * C14 
* * 
******.******* 255e OUTPUT CONTROL VARIABLES 

IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. KYDROGRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

*** t*" *** I** t** *** **. *** .** *** ***  ***  *** *.- ***  t*t *.* ,** *** *** tt* r.t *** *** *** *** **. .** ... *** 
.I* **. **. 

,****.****+*** 
* 

3588 KK * C36 * 
" 
.**********..* 

3590 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 P W T  CONTROL 
QSCAL 0. HYDROGRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

*.* *** .'* *** *** *** *** *-• *** *** "t* *** *** *.* *t* **t **. *** *** "** ***  *** "** tt* I*" *** ***  *** *** **. 



.". **" 

****.******.** . " 
C17 ' 

* 
*.*t****t.**** Q ) :  

650 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROORAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TINE INTERVAL IN HOURS 

.* *** *** .** *** ***  *.t *** *** *** *** .** *** **. *** .** *** ..* *** *.* *** .. t *** **. I** **I tt* **. * * *  **. 
* f f *  *.. 

************** 

741 KK * C38 * 
* 
*******.*****. 

3743 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIWINT 0.050 TINE INTERVAL IN HOURS 

.*. t** I** It* * * *  ***  ***  ***  tt* * * *  *** *** ***  * * *  t t *  *** ***  ***  ***  * * *  t*. * * *  *.* * * *  * * *  ***  .** * * *  ***  ***  

.* *.. ***  

*,****.*.****. 
* . 

1804 KK * C59 * 
* 
************** 

3806 KO OWPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAVl I FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

TIDIINT 0.050 TIME INTERVAL IN HOURS 

.** ..t *** X*. *** ***  .** *** t** *** *** *** *** *** *** *.* *** *** *** ..* *"*  tt* *** .*. *** *.t ***  *.* **I **. 
L." " f f  ***  

,****+.*.***** e f * 
406 C48 

.******..***** 



0 6 2  KO OUTPUT CONTROL VARIABLES 
I P m  5 PRINT CONTROL 
I P W T  0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COBlPUTED HYDRWRAPH 

IOUT 2 1  SAVE WDROGRAPH ON T H I S  UNIT 
I S A V l  1 F I R S T  ORDINATE PUNCHED OR SAVED 
ISAV2 6 0 0  LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0 . 0 5 0  TIME INTERVAL I N  HOURS 

.I31 KO OUTPUT CONTROL 
IPRNT 
I P W T  
QSCAL 
IPNCH 

IOUT 
ISAV1 
1SAv2  

TIMINT 

VARIABLES 
5 
0 

0. 
0 

2 1  
1 

6 0 0  
0 . 0 5 0  

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 
PUNCH COMPUTED HYDROGRAPH -~~~ ~~ 

SAVE LFlDROGlUPH ON T H I S  UNIT 
FIRST ORDINATE PUNCHED OR SAVED 
LAST ORDINATE PUNCHED OR SAVED 
TIME INTERVAL I N  HOURS 

,*. **. *** ***  *** ***  .** .** *** *** *** *** ***  **. -** I** **. ***  If* *** *** *** *** **. *** *** ***  ***  * * *  *.t 
r* tt* *** 

1 1 3 6  KO OUTPUT CONTROL 
IPRNT 
I P W T  
QSCAL 
IPNCH 

TOUT 
I S A V l  
ISAV2 

TIMINT 

IME OF 
OPERATION STATION 

HYDROGRAPH AT 
18 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTROL 

0 .  HYDROGRAPH PU3T SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

2 1  SAVE HYDROGRAPH ON T H I S  UNIT 
1 F I R S T  ORDINATE PUNCHED OR SAVED 

6 0 0  LAST ORDINATE PUNCHED OR SAVED 
0 . 0 5 0  TIME INTERVAL I N  HOURS 

ROUTED TO 
R 6 1 - 6 2  

RUNOFF S W Y  
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM 

FLOW PEAK AREA STAGE MAX 



3 COMBINED AT 
C62 4265. 13.05 1101. 286. 230. 8.03 

ROUTED TO 
R62-64 4024. 13.45 1090. 282. 226. 8.03 

HYDROORAPH AT 
1D 452. 12.20 100. 28. 22. 0.34 

ROUTED TO 
R63-64 307. 13.65 65. 16. 13. 0.34 

2 COMBINED AT 
C64 4215. 13.50 1149. 296. 238. 8.37 

ROUTED TO 
R64-65 4081. 13.75 1141. 293. 235. 8.37 

HYDROGRAPH AT 
1E 1911. 13.25 521. 130. 104. 3.91 

KYDROGRAPH AT 
1F 1892. 13.20 710. 210. 169. 5.55 

3 COMBINED AT 
C65 6348. 13.50 2197. 588. 472. 17.83 

ROUTED TO 
R65-67 6207. 13.85 2166. 571. 458. 17.83 

HYDROGRAPH AT 
1J 731. 12.30 182. 50. 40. 0.62 

ROUTED TO 
R66-67 114. 14.05 12. 3. 2. 0.62 

HYDROGWH AT 
11 1980. 13.25 540. 135. 108. 4.11 

3 COMBINED AT 
C67 7228. 13.75 2611. 683. 547. 22.56 

ROUTED TO 
R67-71 7178. 13.85 2599. 677. 543. 22.56 

HYDROGRAPH AT 
1G 1421. 13.05 517. 159. 128. 3.78 

ROUTED TO 
R70-71 1210. 14.05 468. 133. 107. 3.78 

HYDROGRAPH AT 
1H 2052. 13.25 788. 234. 188. 6.77 

2 COMBINED AT 
C71R 2304. 13.95 1189. 350. 282. 10.55 

HYDROGRAPH AT 
1X 998. 12.60 315. 87. 70. 1.08 

ROUTED TO 
R68-71 860. 13.55 280. 72. 57. 1.08 

HYDROGRAPH AT 
1L 2362. 13.50 744. 189. 152. 4.69 

2 COMBINED AT 
C71L 3177. 13.50 1003. 258. 207. 5.77 

3 COMBINED AT 
C71 11330. 13.70 4426. 1188. 953. 38.88 

ROUTED TO 
R71-73 11118. 14.05 4386. 1172. 939. 38.88 

HYDROGRAPH AT 
1M 2018. 12.60 638. 177. 142. 2.15 



ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

KYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 



2 COIWINED AT 

2 COMBINED AT 

@ DIVERSION M 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

ROOTED TO 

• 2 COMBINED AT 

ROOTED TO 

HYDR-RAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

amROGRAPH AT 

3 COMBINGD A T  

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

e HYDROGRAPH AT 

ROUTED m 



HYDRWRAPH AT 
2B 2263. 12.95 514. 131. 105.  3.31 

2 COMBINED AT 
C85 2720. 14.15 1298. 334. 268. 7.64 a ROOTED TO 

R85-96 2548. 14.95 1263. 323. 259. 7.64 

HYDRWRAPH AT 
BDC84R 129.  13.70 25. 6 .  5.  4.33 

ROUTED TO 
84R-86 81. 14.60 13 .  3. 3. 4.33 

HYDRWRAPH AT 
2N 1872. 12.65 342. 87. 70. 2.20 

2 COMBINED AT 
C86 1830. 12.65 347. 88. 71. 6.53 

ROUTED TO 
R86-96 1568. 13.60 334. 83. 67. 6.53 

HYDROGRAPH AT 
2C 1950. 12.70 672. 187. 150.  2.32 

HYDROGRAPH AT 
20 2985. 12.65 978. 271. 218. 3.37 

5 COMBINED AT 
C96 12315. 13.50 5392. 1457. 1169. 32.64 

ROUTED TO 
R96-97 11514. 14.25 5175. 1379. 1105. 32.64 

HYDROGRAPH AT 
2P 2330. 12.65 616. 165. 133. 3.51 

() 2 COMBINED AT 
C97 11891. 14.25 5619. 1513. 1213. 36.15 

ROUTED TO 
97-100 11570. 14.60 5571. 1490. 1194. 36.15 

HYDROGRAPH AT 
2 9  1660. 12.85 498. 136. 109.  2.93 

ROUTED TO 
R98-99 1313. 13 .25  313. 78. 63. 2.93 

HYDROGRAPH AT 
2R 1343. 12.80 293. 78. 62. 2.67 

2 COMBINED AT 
C99 2243. 13.05 597. 154. 123. 5.60 

ROUTED TO 
99-100 2039. 13.40 501. 125. 100.  5.60 

HYDROGRAPH AT 
2 s  1143. 12.50 192. 50. 40. 1 .82 

3 COMBINED AT 
ClOO 11974. 14.55 6011. 1611. 1291. 43.57 

ROUTED TO 
100101 11801. 14.75 5976. 1598. 1281. 43.57 

HYDROGRAPH AT 
2T 2329. 13.50 952. 267. 214. 4.90 

a 2 COMBINED AT 
ClOl 12686. 14.75 6726. 1815. 1455. 48.47 

ROUTED M 
101102 12367. 15.10 6628. 1777. 1424. 48.4: 



HYDROGRAPH A T  
2U 727. 12.65 139. 37. 29. 1.38 I 

_ ROUTED TO 
102103 12182. 15.30 6625. 1787. 1432. 49.85 

HYDROGRAPH AT 
2V 3205. 13.40 1231. 345. 277. 7.57 

2 COMBINED AT 
C103 12871. 15.30 7502. 2067. 1657. 57.42 

HYDROGRAPH AT 
2W 3882. 13.10 1461. 390. 313. 6.29 I 

HYDROGPAPH AT 
2X 4574. 13.75 2066. 584. 469. 10.31 

ROOTED TO 
105107 6071, 16.15 2945. 804. 645. 16.60 

HYDROGPAPH AT 
2Y 4610. 14.00 1760. 455. 365. 13.40 

3 COMBINED AT 
C107 17469. 16.35 10352. 3054. 2448. 87.42 

ROUTED TO 
108111 1920. 13.25 513. 129. 103. 2.40 

HYDROGRAPH AT 
22 2733. 13.25 1029. 275. 221. 5.10 

ROUTED TO 
110111 2297. 14.30 888. 230. 184. 5.10 

HYDROGRAPH AT 
2AA 2471. 13.05 605. 154. 123. 3.73 

3 COMBINED AT 
C l l l  3957. 13.20 1822. 483. 387. 11.23 

HYDROGRAPH AT 
ZCC 1600. 13.75 548. 138. 110. 4.38 

ROUTED TO 
113127 19236. 16.70 11630. 3454. 2768. 103.03 



ROUTED TO 
114115 3585. 14.35 1229. 311. 249. 6.69 

HYDROORAPH AT 
2WH 4129. 13.10 1063. 273. 219. 6.76 

@ 2 COMBINED AT 
C115 4400. 14.00 2161. 556. 446. 13.45 

ROUTED To 
115116 4293. 14.50 2113. 544. 436. 13.45 

HYDROGRAPH AT 
211  1509. 12.95 530. 140. 113.  2.22 

2 CO-INED AT 
C116 4850. 13.75 2553. 668. 535. 15.67 

DIVERSION TO 
DC116L 1656.  13.75 866. 232. 186. 15.67 

HYDROGRAPH AT 
DC116R 3194. 13.75 1687. 436. 349. 15.67 

ROUTED TO 
116119 3109. 14.55 1649. 426. 341. 15.67 

HYDROGRAPH AT 
2EE 3050. 12.85 1041. 275. 220. 4.13 

ROUTED TO 
118119 2947. 13.15 1031. 271. 218. 4.13 

XYDROCRAPH AT 
2 JJ 817. 12.55 139. 35. 28. 0.89 

3 COMBINED AT 
C119 4308. 14.30 2618. 697. 558. 20.69 

ROUTED TO 
119120 3950. 16.55 2420. 652. 523. 20.69 

HYDRWRAPH AT 
2 KK 1686. 13.95 635. 161. 129. 4.19 

2 COMBINED AT 
Cl2OR 4048. 16.50 2572. 788. 631. 24.88 

HYDROGRAPH AT 
2LL 1701. 14.55 764. 198. 159. 5.18 

XYDROGRAPH AT 
BC116L 1656. 13.75 866. 232. 186.  15.67 

ROUTED TO 
116120 1160. 18.10 565. 142. 114.  15.67 

3 COMBINED AT 
Cl20 4526. 16.35 3421. 1087. 871. 30.06 

ROUTED TO 
120121 4416. 16.80 3348. 1061. 850. 30.06 

HYDROGRAPH AT 
2MM 495. 12.60 86.  22. 17 .  0.91 

2 COMBINED AT 
C121 4416. 16.80 3348. 1078. 864. 30.97 

ROUTED TO 
121123 4322. 17.35 3286. 1057. 847. 30.97 

HYDROORAPH AT 
2FF 1641. 14.60 745. 194. 156.  5.51 

2 COMBINED AT 
C123 4460. 17.35 3590. 1212. 971. 36.41 



ROUTED TO 

HYDROGWH AT 

@ HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

a HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPX AT 

ROUTED TO 

HYDROGFSIPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

1 2 0 3 .  

3 5 3 .  

3 3 .  

3 8 2 .  

3 7 2 .  

67.  

4 3 5 .  

4 0 7 .  

4 1 .  

4 4 4 .  

4 3 0 .  

1 5 6 2 .  

1 5 4 2 .  

2 8 .  

2 5 .  

1 5 8 3 .  

4 7 5 8 .  

4 7 3 5 .  

5 2 .  

3 5 .  

I l l .  

1 3 9 .  

1 1 0 .  

1 4 7 .  

2 3 9 .  

2 2 8 .  



ROOTED IY) 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED M 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

RYDRWRAPH AT 

ROUTED TO 

2 CONWINED AT 

DIVERSION TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRRPH AT 

ROUTED TO 



2 COMBINED AT 

ROUTED M 

2 COMBINED A T  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

HYDROGIIAPH AT 

2 COMBINED AT 

ROUTED M 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED M 



HYDROGRAPH AT 

2 COMBINED AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

78 

C 1 8  

NULL1 

BD150L 

S R 1 5 1  

3KC 

3xD 

C 1 5 1  

1 5 1 - 1 2  

3KB 

C 1 2 1  

C l 2 0  

D c l Z L  

DCl2R 

1 2 - 1 4 A  

DC14AL 

DC14AR 

14A-14  

BDc12L 

1 2 - l l A  

D C l l A L  

DCl lAR 

l l A l l B  

DC14AL 

1 4 A 1 1 B  

C l l B  



ROUTED TO 
118-14 4244. 19.35 1676. 419. 336. 339.24 

2 COMBINED AT 
C14 7135. 19.35 3861. 1129. 904. 339.24 

DIVERSION M 
DC14R 6685. 19.35 3411. 854. 684. 339.24 

XYDRDGRAPH AT 
DC14L 450. 16.75 450. 274. 220. 339.24 

ROUTED TO 
R14-13 419. 17.40 419. 250. 200. 339.24 

HYDROGRAPH AT 
3F 3798. 13.55 1575. 466. 376. 12.14 

ROUTED TO 
R1-3 3374. 14.65 1550. 456. 367. 12.14 

HYDROGRAPH AT 
3E 2834. 13.40 1064. 290. 233. 8.24 

ROUTED TO 
R2-3 2610. 14.05 1053. 286. 229. 8.24 

HYDROGRAPH AT 
30 2297. 12.95 706. 186. 149. 5.12 

3 COMBINED AT 
C3 5468. 14.45 3040. 864. 694. 25.50 

ROUTED TO 
R3-5 5370. 14.85 2979. 839. 672. 25.50 

XYDROGRAPH AT 
3H 2039. 13.85 862. 243. 195. 6.78 

a 2 COMBINED AT C5 6235. 14.70 3685. 1042. 836. 32.28 

ROUTED TO 
R5-7 6028. 15.35 3586. 997. 799. 32.28 

HYDROGRAPH AT 
3C 3632. 13.55 1408. 378. 303. 11.27 

ROUTED TO 
R4-7 3159. 14.35 1278. 335. 268. 11.27 

XYDROGRAPH AT 
3D 3044. 13.50 960. 240. 192. 6.51 

3 COMBINED AT 
C7 9053. 14.40 5304. 1469. 1177. 50.06 

ROUTED TO 
R7-90 8758. 14.80 5223. 1436. 1151. 50.06 

HYDROGRAPH AT 
3A 2925. 14.00 1289. 373. 300. 11.19 

ROUTED TO 
R6-90 2319. 16.10 1142. 330. 264. 11.19 

2 COMBINED AT 
C90 8875. 15.95 5943. 1697. 1360. 61.25 

ROUTED TO 
R90-8 8790. 16.25 5884. 1685. 1350. 61.25 

a HYDROGRAPH AT 38 3140. 13.50 969. 242. 194. 6.42 

2 COMBINED AT 
C8 8915. 14.95 6333. 1873. 1501. 67.6: 



ROUTED TO 
R8-9 8522. 16.65 5961. 1786. 1431. 67.67 

HYDROQRAPH AT 
3 1  2046. 13.95 765. 194. 155.  5.10 

2 COMBINED AT 
C9 8614. 16.65 5961. 1934. 1550. 72.77 

ROUTED TO 
R9-10 7974. 18.90 5590. 1787. 1432. 72.77 

HYDROGRAPH AT 
3 5  2882. 14.90 1397. 371. 298. 11.25 

2 COldBINED AT 
C10 8079. 18.90 5590. 2085. 1670. 84.02 

ROUTED TO 
R10-11 7849. 20.15 5497. 2030. 1627. 84.02 

HYDROGRAPH AT 
3L 1979. 13.15 514. 132. 106. 3.34 

XYDROGRAPH AT 
BDCllA 1431. 19.05 946. 238. 191. 339.24 

ROUTED TO 
11A-11 1424. 19.30 939. 238. 191. 339.24 

3 COldBINED AT 
C111 9237. 20.10 6181. 2422. 1941. 87.36 

ROUTED TO 
CllO 9173. 20.15 6124. 2380. 1907. 87.36 

ROUTED TO 
Rll-17 9095. 20.25 6072. 2341. 1876. 87.36 

a HYDROGRAPH AT 
4A 3079. 14.05 1371. 399. 321. 11.75 

ROUTED TO 
R26-27 2608. 14.60 1136. 300. 241. 11.75 

HYDROGRAPH AT 
4B 2913. 13.35 836. 209. 168. 6.14 

2 COMBINED AT 
C27 3404. 13.55 1784.  483. 387. 17.89 

ROUTED TO 
R27-28 3144. 16.00 1675. 450. 361. 17.89 

HYDROGRAPH AT 
4C 3830. 14.20 1565. 400. 320. 12.33 

2 COMBINED AT 
C2 8 5031. 14.30 2955. 805. 645. 30.22 

ROUTED TO 
R28-29 4918. 14.60 2923. 792. 635. 30.22 

XYDROGRAPH AT 
4E 1631. 13.50 648. 183. 147. 4.88 

ROUTED TO 
R20-21 1495. 14.00 613. 163. 131. 4.88 

HYDROQRAPH AT 
4F 2626. 13.00 867. 242. 194. 6.16 

a 2 COMBINED AT 
C21 3159. 13.15 1388. 386. 310. 11.04 

ROUTED TO 
R21-23 3000. 13.75 1379. 381. 306. 11.0< 



HYDROGRAPH AT 
4D 1400. 13.75 566. 153. 123. 4.57 

ROUTED TO 
R22-23 1269. 14.45 546. 147. 118. 4.57 

HYDROGRAPH AT 
40 2724. 13.25 938. 242. 194. 7.70 

3 COMBINED AT 
C23 5670. 13.50 2633. 716. 574. 23.31 

ROUTED TO 
R23-29 4973. 15.60 2374. 619. 496. 23.31 

HYDROGRAPH AT 
4J 2619. 13.75 907. 228. 183. 6.09 

3 COMBINED AT 
C29 9294. 15.30 5581. 1511. 1210. 59.62 

ROUTED To 
R29-31 9013. 15.90 5384. 1435. 1150. 59.62 

HYDROGRAPH AT 
4K 1893. 13.55 607. 152. 122. 3.91 

2 COMBINED AT 
C31 9099. 15.75 5753. 1552. 1244. 63.53 

ROUTED TO 
R31-32 8791. 16.30 5518. 1464. 1173. 63.53 

HYDROGRAPH AT 
4H 2851. 13.30 1073. 303. 244. 6.11 

ROUTED TO 
R24-25 2302. 16.30 1039. 290. 232. 6.11 

HYDROGRAPH AT 
41 5001. 13.50 1926. 528. 424. 15.52 

2 COMBINED AT 
C25 4918. 13.50 2765. 782. 629. 21.63 

ROUTED TO 
R25-30 4252. 15.20 2648. 729. 584. 21.63 

HYDROGRAPH AT 
6A 4582. 13.40 1878. 523. 420. 9.04 

ROUTED TO 
R39-40 4337. 13.95 1860. 515. 413. 9.04 

HYDROGRAPH AT 
68 6008. 13.15 2185. 593. 476. 10.95 

2 COMBINED AT 
C40 8551. 13.25 3847. 1060. 852. 19.99 

DIVERSION TO 
X40L 2827. 13.25 1454. 387. 310. 19.99 

HYDROGRAPH AT 
DC4OR 5724. 13.25 2392. 673. 542. 19.99 

ROOTED TO 
4OR-30 5142. 15.00 2310. 630. 505. 19.99 

HYDRODRAPH AT 
4L 3312. 14.15 1339. 350. 281. 9.49 

• AT C30 10427. 15.05 5648. 1579. 1266. 51.11 

ROUTED TO 
R30-32 10062. 16.00 5581. 1550. 1242. 51.11 



HYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TQ 

DIVERSION TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

WDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COWINED AT 

2 COMBINED AT 

ROUTED TO 

ROOTED TO 

DIVERSION TO 

DIVERSION TO 



HYDROGRAPH AT 
DC37AR 39. 20.40 26. 7. 5. 263.40 

ROUTED TO 
37A-17 37. 21.30 26. 7. 5. 263.40 a HYDROORAPH AT 
BDC34R 6018. 19.40 2305. 576. 462. 131.17 

ROUTED TO 
R34-17 5990. 19.50 2287. 572. 458. 131.17 

3 COMBINED AT 
C17 12005. 20.30 7034. 2458. 1970. 350.76 

ROUTED TO 
R17-13 11994. 20.30 7019. 2445. 1959. 350.76 

2 COMgINED AT 
C13 12413. 20.30 7436. 2695. 2159. 350.76 

ROUTED TO 
13-13A 12186. 20.50 7281. 2624. 2103. 350.76 

XYDROGPAPH AT 
DC37AL 3871. 20.40 2591. 652. 522. 263.40 

ROUTED TO 
37L13A 3855. 20.80 2582. 652. 522. 263.40 

2 COMBINED AT 
C13A 15540. 20.55 9726. 3250. 2604. 350.76 

ROUTED TO 
13A-16 15032. 20.90 9395. 3114. 2496. 350.76 

HYDROGRAPH AT 
316 2520. 12.90 568. 145. 116. 3.64 

a WDROGmPH AT DC14R 6685. 19.35 3411. 854. 684. 339.24 

ROUTED TO 
R14-16 6180. 19.80 3104. 777. 622. 339.24 

3 COMBINED AT 
C16 19565. 20.80 12204. 3978. 3188. 354.40 

HYDROGRAPH AT 
BDC37L 4755. 20.65 4467. 1887. 1512. 263.40 

ROUTED TO 
R37-38 4669. 21.25 4388. 1842. 1476. 263.40 

WDROGRAPH AT 
5C 1381. 12.95 321. 81. 65. 2.41 

2 COMBINED AT 
C38 4683. 21.20 4396. 1910. 1531. 242.09 

HYDROGRAPH AT 
6N 3207. 13.75 1111. 279. 224. 7.84 

ROUTED TO 
C530 2188. 14.25 621. 221. 177. 7.84 

ROUTED TO 
R53-56 2079. 14.65 599. 209. 168. 7.84 

ROUTED TO 
R56-59 1811. 15.15 498. 158. 127. 7.84 

a XYDROGRAPH AT 6P 1647. 13.05 402. 101. 81. 2.86 

2 COMBINED AT 
C59 1813. 15.20 823. 252. 202. 10.7( 



HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

AmROGRAPH AT 

HYDROGRAPH AT 

ROOTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

WDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 



DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDRODRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROOTED TO 

Ki'DROGRAPH A T  

ROUTED TO 

HYDROCRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

e ROOTED TO 

ROUTED TO 
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HYDROLOGIC ENGINEERING 

" 609 SECOND 
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* (916) 551-1748 

" 

TKTS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73). HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT 
s- -cTURE. 

THE DEFINITION OF -AMSKK- ON Rld-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 

NEW OPTIONS8 DAMBREAK OUTFLOW SUX-IERGENCE , SINGLE EVENT DAPdAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCUL~TION INTERVAL LOSS RATEIGREEN AND AMPT INFILTRATION 
KINEbmTIC WAVE: NEW FINITE DIFFERENCE IIIXiORITm 

HEC-1 INPUT PAGE 1 

LINE ID. 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
GILA BEND AREA DRAINAGE MASTER PLAN 

EAST SIDE 
Bender and Sand Tank Washes (Major Basins 1, 2, and 7) 
Basin 7A broken down into three subbasins for floodplain delineation work by 
EEC and Premier (6114100) 
Quilotosa and Sauceaa Washes (Major Basins 3, 4, 5, and 6 )  
Basin 3K broken d m  into three subhasins, 3KB. 3KC. and 3KD for floodplain d 
work by EEC and Premier (6/14/00) 

WEST SIDE work by EEC and Premier (Aug/Sept 2000) 
New Subbasin 3KA was added to existing Subbasin 3L. 
Removed the storage Routes to reflect the absence of the Gila Bend Canal, wit 

the exception of the pond at C11 which was reduced to only include the borr 
Removed Diversions at C12, C11A. and C34. 
D/S of CP12 a new concentration point was added at CP14A, a new channel route 

added (Rl2-14A). and a diversion (DC14AL) takes place at Unnamed No. 2 and 
to limited conveyance through culverts, flow is diverted to CP11B. D/S of 
modifed channel route (R14A-14) conveys remaining flow in Unnamed No. 2 to 

At CPllB routed flow 14BllA is routed back to C14. Overtopping analysis of t 
Railroad end 1-8 Erontage road indicate that the runoff will flow through t 
OverRass from c P l l ~  back towards CP14. 

New Diversion between Unnamed No. 6 and Sauceda Wash based on rating curve de 
using HEC-MS iterations of weir flow over Canal and channel conveyance beh 
canal. 

A new diversion at the Railroad and Sauceda diverts flow back toward Unnamed 
DC37R. Then HEC-2 side weir is used to identify flow split over the canal. 
this divert DC37P.R reduces flow to CP99, with diverted flow DC37AL overtop1 



LINE 

ID and 1-8 highway. This diverted flow is routed (37L-13A) and joins flow in 
ID wash at CPl3A. 
ID Add a new divert at Hacker Wash just north of Pima Road. The remaining flow 
ID in the diversion channel to join Quilotosa Wash at CP13, while the diverted 
ID sheet flow overland following the Original Hacker Wash alignment. 
ID 
ID 100-Year 24-Hour Duration S t o n  
ID 
ID 04/06/92 Input Filenames from Burgess & Niple 1992 study2 BPST24.Hl and S 
ID 09/18/00 Modified Filenamei Nocanal.DAT 
ID 
ID Green & W T  Loss Rate Method 
ID S-~raph Unit Hydrograph 
ID NO-1 Depth Routing 

4.53 0.01 
0.000 0.002 0.005 0.008 0.011 0.014 0.017 0.020 0.023 0.026 
0.029 0.032 0.035 0.038 0.041 0.014 0.048 0.052 0.056 0.060 
0.064 0.068 0.072 0.076 0.080 0.085 0.090 0.095 0.100 0.105 
0.110 0.115 0.120 0.126 0.133 0.140 0.147 0.155 0.163 0.173 

HEC-1 INPUT PAGE 2 

ID ....... 1. ...... 2.......3 ....... 4. ...... 5.......6.......7.......8.......9......10 
PC 0.181 0.191 0.203 0.218 0.236 0.257 0.283 0.487 0.663 , 0.707 
PC 0.735 0.758 0.776 0.791 0.804 0.815 0.825 0.854 0.842 0.849 
PC 0.856 0.863 0.869 0.875 0.881 0.887 0.893 0.898 0.903 0.908 
PC 0.913 0.918 0.922 0.926 0.930 0.934 0.938 0.942 0.946 0.950 
PC 0.953 0.956 0.959 0.962 0.965 0.968 0.971 0.974 0.977 0.980 
PC 0.983 0.986 0.989 0.992 0.995 0.998 1.000 
J D  4.44 5.0 
JD 4.30 10.0 
JD 4.00 50.0 
JD 3.90 80.0 
JD 3.85 100.0 
JD 3.71 200.0 
JD 3.53 500.0 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a ,t START * 
* START BENDER WASH (Major Basin 1) * 

* f * 
* ..................................... 
* 

la 
SUB-BASIN 1B At C61 

KK R61-62 
KM Channel Route From C61 To C62 
KM Representative Of X-SECT. 1El 
RS 5 FLOW -1 
RC 0.060 0.046 0.060 3600 0.006 
RX 3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 4423.0 
RY 99.6 94.6 94.1 90.0 90.6 94.0 94.6 
RL 1.20 90.0 
" 

KK 1C 
KM SUB-BASIN 1C 
BA 3.83 



LIT 1497 1405 1333 1273 1214 1155 1077 1012 958 
UI 862 801 751 719 669 588 495 441 375 
UI 272 272 257 252 252 252 170 154 154 

HEC-1 INPUT 

LINE 

KK 1A 
KM SUB-BASIN 1A 
m 2.10 
I& 0.21 0.35 4.05 0.51 13.00 

KK C62 
KM Combine R61-62 + 1C + 1A 
HC 3 
* 

KM Channel Route From C62 To C64 
KM X-SECT. 1El 
RS 8 FLOW -1 
RC 0.060 0.046 0.060 4800 0.006 

KK 1D 
KM SUB-BASIN 1D At C63 
BA 0.34 

01 26 26 26 21 16 16 16 16 14 
UI 6 6 6 6 6 6 6 6 6 
UI 6 6 0 0 0 0 0 0 0 
01 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 4 

LINE 

KK R63-64 
KM Channel Route From C63 To C64 
KM Reoreeentative Of X-SECT. 1L1 - 
RS 29 FLOW -1 
RC 0.070 0.058 0.070 33400 0.019 
RX 3914.5 4027.0 4038.0 4057.0 4070.0 4076.0 4103.0 5283.( 



C64 
Combine R62-64 + R63-64 
2 

R64-65 
Channel Route From C64 To C65 
Representative Of X-SECT. 1El 
5 F W W  -1 

0.060 0.046 0.060 2800 0.006 
3228.6 4300.0 4330.0 4347.0 4380.0 4393.0 
99.6 94.6 94.1 90.0 90.6 94.0 

1.61 90.0 

SUB-BASIN 
3.91 
0.35 0.35 
139 139 

SUB-BASIN 1F 
5.55 
0.26 0.35 3.44 0.80 14.00 
170 17 0 170 170 170 170 488 

1112 
1881 
1042 
814 
583 
416 
279 

PAGE 5 

488 592 651 708 781 899 
1162 1221 1260 1297 1337 1381 
2004 2189 1875 1535 1339 1261 
1018 1002 978 955 930 891 
785 779 724 721 685 685 
566 528 528 480 449 449 
392 391 391 380 355 355 

HEC-1 INPUT 

LINE ID. 

C65 
Combine R64-65 + 1E + 1F 
3 

Channel Route From C65 To C67 
X-SECT. 111 
6 FLOW -1 

0.060 0.038 0.060 6600 0.008 



SUB-BASIN 1J At C66 
0.62 
0.26 0.20 9.40 0.02 9.00 
50 50 50 122 174 

R66-67 
Channel Route From C66 To C67 
X-SECT. 111 

35 FLOW -1 
0.060 0.038 0.060 33600 0.016 

1 

LINE 

HEC-1 INPUT PAGE 6 

...... 8.......9......10 ID. 

11 
SUB-BASIN 11 

4.11 

C67 
Combine R66-67 + 11 
3 

R67-71 
Channel Route From C67 To C71 
Representative Of X-SECT. 1x1 
2 FLOW -1 

0.060 0.038 0.060 2200 0.006 
3800.0 4300.0 4351.0 4375.0 4458.0 
99.9 94.9 94.6 91.2 90.7 

1.74 90.7 

- - 

SUB-BASIN 10 At C70 
3.78 
0.27 0.35 2.86 



HEC-1 INPUT PAGE 7 

LINE ID. 

R70-71 
Channel R a t e  From C70 To C71 
X-SECT. 1x1 

20 FLOW -1 
0.060 0.038 0.080 20400 0.013 
3919.1 4208.0 4286.0 4291.0 4321.0 4326.0 4336.0 4346.0 
96.6 91.6 92.0 90.8 90.6 92.0 95.0 98.0 

1.59 90.6 

SUB-BASIN 
6.77 
0.29 0.35 
200 zoo 

C71R 
Combine R70-71 + 1H 

1K 
SUB-BASIN 1K At C68 

- ~ 

11 11 11 11 11 11 11 11 11 11 
11 11 11 11 11 11 11 0 0 0 

HEC-1 INPUT PAGE 8 

LINE 

325 

ID. 

R68-71 
Chams1 Route From C68 To C71 
X-SECT. 1L1 



SUB-BASIN 1L 
4.69 
0.33 0.39 5.67 

C71L 
Combine R68-71 + 1L 

C71 
Combine R67-71 + C71R(R70-71 + IH) + C71L(R68-71 + 1L) 
3 

R71-73 
Channel Route From C71 To C73 
Representative Of X-SECT. 1P1 
6 FLOW -1 

0.060 0.050 0.060 7000 0.008 
3668.7 4142.0 4202.0 4208.0 4253.0 4276.0 4405.0 5131.9 

HEC-1 INPUT PAGE 9 

LINE ID. 

1M 
SUB-BASIN lM At C72 

2.19 
0.25 0.20 9.40 0.02 10.00 
117 117 117 117 154 336 391 469 
730 786 852 894 945 1062 1208 1402 
860 779 727 695 672 635 605 578 
496 472 451 418 392 364 326 309 
271 269 250 245 220 192 192 169 
150 133 128 128 12 8 115 90 90 

R72-73 
Channel Route From C72 To C73 
X-SECT. IN1 

32 FLOW -1 
0.060 0.048 0.060 28600 0.017 

3760.9 4093.0 4156.0 4162.0 4207.0 4237.0 4366.0 5786.0 
101.5 96.5 93.4 91.7 92.3 94.4 94.4 101.5 

1.99 91.7 

IN 
SUB-BASIN 1N 

2.75 
0.35 0.35 4.18 0.49 0.OC 



KK C73 
m Combine R71-73 + RR72-73 + lN 

KK R73-74 
KM Channel Route From C73 To C74 
Fa X-SECT. 1P1 
RS 13 F M W  -1 
RC 0.060 0.050 0.060 13400 0.007 
RX 3668.7 4142.0 4202.0 4208.0 4253.0 4276.0 4405.0 5131.9 

HEC-1 INPUT PAGE 10 

. . .10 LINE ID.. ..... 1.......2.......3.......4.......5.......6.......7.......8.......9... 

1P 
SUB-BASIN 1P 

4.56 

SUB-HASIN 
5.23 
0.28 0.35 
132 132 
332 381 

PAGE 1: 



LINE ID. 

C74 
Combine R73-74 + lP + 10 
3 

R74-77 
Cha~lel Route Prom C74 To C77 
X-SECT. 101 

25 FLOW -1 
0.050 0.039 0.050 29800 0.011 

3469.0 4354.0 4597.0 4609.0 4776.0 
98.3 93.3 93.1 90.9 89.3 

2.81 89.3 

1u 
SUB-BASIN 1U 

3.19 
0.35 0.35 3.21 0.93 0.00 
92 92 92 92 92 

302 317 352 352 419 

C77R 
Combine R74-77 + 1U 

487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
500 
501 

1 

LINE 

502 
503 
504 

IQ 
SUB-BASIN 1Q At C75 

5.30 
0.31 0.38 6.96 0.15 4.00 
142 142 142 142 142 
465 465 496 543 543 
758 794 806 835 864 
1083 1111 1161 1237 1333 

43 43 43 43 43 
HEC-1 INPUT PAGE 12 

ID. 

R75-76 
Chamel Route From C75 TO C76 
Representative Of X-SECT. IT1 
3 F M W  -1 

0.060 0.052 0.060 3200 0.013 
3928.3 4099.0 4162.0 4170.0 4210.0 
99.1 94.1 94.2 93.0 92.7 

1.51 92.7 



KM SUB-BASIN 1R 

KK C76 
KM Combine R75-76 + 1R 
HC 2 " 

KM Channel Route From C76 To C77 
KM X-SECT. IT1 
RS 34 F M W  -1 
RC 0.060 0.052 0.060 34600 0.011 
RX 3928.3 4099.0 4162.0 4170.0 4210.0 4234.0 
RY 99.1 94.1 94.2 93.0 92.7 94.6 
RL 2.11 92.7 " 

HEC-1 INPUT 

LINE 

KK 1T 
Wb SUB-BASIN 1T 

- - 

UI 577 542 542 515 509 471 
UI 318 318 217 196 196 196 
UI 182 182 182 182 178 111 
UI 111 111 111 Ill 111 98 

KK C77L 
KM Combine R76-77 + lT 
HC 2 
* 

KX C77 
Combine C77R(R74-77 + 1U) + C77L(R76-77 + 

HC 2 

KK R77-79 
KM Channel Route From C77 To C79 
IW X-SECT. 1W1 
RS 6 F L O W  -1 
RC 0.050 0.034 0.070 8400 0.008 
RX 3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 



1 

LINE 

- 

KM SUB-BASIN 1W 

* 
HEC-1 INPUT PAGE 14 

KX C79RUP 
KM Combine R77-79 + 1W 
HC 2 
* 

KK 1s 
KM SUB-BASIN IS At C78 
BA 4.77 

KK DC78R 
KM Main flow at C78 is in the right channel (DC78R) 
KM Diverted flow (DQ record) goes into the left channel (DC78Ll 

KK 78R-79 
KM Channel Route F r m  C78 To C79 
KM Re~resentative Of X-SECT. 1W1 
RS 13 BLOW -1 
RC 0.050 0.034 0.070 18200 0.009 
RX 3116.0 4116.0 4199.0 4210.0 4307.0 4318.0 4372.0 4427.0 
RY 96.6 91.6 91.0 88.9 88.3 91.1 93.9 98.9 
RL 8.51 88.3 
* 

KM SUB-BASIN SlV 

UI 478 513 543 570 601 638 686 737 769 845 
HEC-1 INPUT PAGE 15 



LINE 

KX C79LUP 
m Combine R78R-79 + 1V 
HC 2 
* 

KK C79 
Wb Combine C79RUP(R77-79 + 1W) + C79LUP(R78R-79 + 1V) 
HC 2 
* 

KK DC79R 
KM Main flow at C79 is in the right channel (DC79R) 
IW Diverted flow (DQ record) goes into the left channel (DC79L) 

KR 79R-81 
I 0 l  Chamel Route From C79R TO C81 
IW X-SECT. 1x1 
RS 12 B W W  -1 
RC 0.050 0.040 0.060 17000 0.010 
RX 3762.5 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
RY 100.6 95.6 94.8 91.9 92.0 93.9 92.7 100.6 
RL 1.76 91.9 
* 

KK BDC79L 
IW Bring Back Flow Split Diverted Hydrograph DC79L 
DR DC79L 
* 

KX 791.40 
m Channel Route From C79L To C80 
m Representative Of X-SECT. 1x1 
RS 4 FLOW -1 
RC 0.050 0.040 0.060 5200 0.009 
RX 3762.5 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 

HEC-1 INPUT 

KK DC80R 
KM Main flow at C80 is in the right ChaMel (C80R) 
m Diverted flow (DQ record) goes into the left channel (C80L) 

80R-81 
Channel Route From C80R To C81 
Representative Of X-SECT. 1x1 

25 F W W  -1 
0.050 0.040 0.060 12600 0.009 

3762.5 4075.0 4162.0 4172.0 4223.0 4239.0 4260.0 4480.8 
100.6 95.6 94.8 91.9 92.0 93.9 92.7 100.6 

7.87 91.9 

KK 1X 
m Basin 1X 
m Lag Used = 66.0 minutes 
m   hi Phoenix Valley S-Graph was used for this basin. 
BA 2.62 

'AGE 16 



LINE 

KK C81 
m Combine R79R-81 + R80R-81 + 1X 
KM Area: 77.13sm, 1X-2.62sm 
HC 3 79.75 
* 

KK DC8lR 
m Main flow at C81 is in the right channel (C81R) 
m oiverted flow (DQ record) goes into the left channel (C81L) 

HEC-1 INPUT 

m Channel Route From C81R To C82 
KM X-SECT. 1Y2 
RS 37 FLOW -1 
RC 0.050 0.041 0.050 23400 0.008 
RX 3316.7 4150.0 4322.0 4328.0 4344.0 4349.0 4458.0 5043.8 

KK BDC81L 
Kid Bring Back Flow Split Diverted Hydrograph DC8lL 
DR DC8lL 

81L-82 
Channel Route From C81L To C82 
X-SECT. 1Y1 

32 FLOW -1 
0.050 0.036 0.060 24000 0.008 
3804.0 4294.0 4315.0 4325.0 4362.0 4370.0 4412.0 5892.0 
101.2 96.2 96.3 93.6 93.4 95.2 93.8 101.2 

1.26 93.4 

KK 1Y 
m Basin 1Y 
m Lag used - 91.0 minutes 
KM The Phoenix Valley S-Graph was used for this basin. 
BA 5.32 

KK C82 
la Combine R81R-82 + R81L-82 + 1Y At Interstate 8 
m Areat 79.758m. 1Y=5.32sn 

PAGE 17 

..... 10 



HC 3 85.07 . 
* DC82R modified by Premier Engineering Corp. 8/15/00 to reflect results of 
hydraulic analysis . 

HEC-1 INPUT PAGE 18 

KX DC82R 
KM Main flow at CP82 is in the right channel (C82R) and passes under 1-8. 
KM Diverted flow (DQ record) goes into the left channel (C82L) and runs 
KM west along the south side of 1-8 to C132 at Sand Tank Wash. 
DT DC82L 
* D I  0.0 4465 5508 6900 
* DQ 0.0 0.0 500 1350 
DI 0 2100 3000 4000 5000 5530 6000 
DQ 0 887 1536 2380 3278 3298 4171 * 

KX 82-135 
KM Channel Route From C82 To C1351 
KM Bender Wash HEC-2 Section 1.172 
RS 6 FLOW -1 
RC 0.030 0.035 0.030 7000 0.006 
RX 9361.4 10095.4 10469.3 10482.5 10645.3 10695.3 10747.9 10999.7 

E x  2 W  
KM SUB-BASIN 2 W  
BA 3.74 

C1351 
Combine R82-135 + 2 W  At The Gila Bend Canal 

2 1 
2 

*+*t*t*t****~*****t***~*~~"~~"*~******~**"~~*"*~.*** . END * 
BENDER WASH (Major Basin 1) At The Gila Bend Canal * . * ...................................................... 

*****+*++************"******"*"**" 
e START 

f SAND TANK WASH (Major' Basin 2) * 
* * 
.................................. 

* 
* 

HEC-1 INPUT PAGE 19 1 

LINE 

KK 2D 
KM SUB-BASIN 2D At C87 



KK R87-89 
KM Channel Route From C87 To C89 
KM Representative Of X-SECT. 2x1 
RS 8 FLOW -1 
RC 0.050 0.047 0.050 7000 0.013 

2F 
SUB-BASIN 2F 4t C88 

0 .75  

KK R88-89 
KM C h a ~ e l  Route From C88 To C89 
m Representative of X-SECT. 2x1 
RS 4 FLOW -1 
RC 0.050 0.047 0.050 3200 0.033 
RX 3061.0 4061.0 4109.0 4116.0 4144.0 
RY 92.2 87.2 87.8 86.5 86.0 
RL 1.27 86.0 

HEC-1 INPUT 1 

LINE 

PAGE 20 

KK C89 
m Combine R87-89 + R88-89 
HC 2 

KK R89-91 
m Channel Route prom C89 To C91 
KM X-SECT. 
RS 6 FLOW -1 
RC 0.050 0.047 0.050 6000 0.018 
RX 3061.0 4061.0 4109.0 4116.0 4144.0 
RY 92.2 87.2 87.8 86.5 86.0 
RL 0-89 86.0 
* 

KK 2E 
RM SUB-BASIN 2E 



la SUB-BASIN 20 
BA 1.13 
LG 0.31 0.33 7.78 0.10 4.00 
UI 81 81 81 154 279 333 386 431 
UI 567 623 710 890 1021 988 846 751 
UI 564 506 461 409 378 306 233 161 
UI 133 103 81 81 81 27 25 25 
UI 25 25 25 25 25 25 0 0 
UI 0 0 0 0 0 0 0 0 
* 

KK C91 
KEd Combine R89-91 + 2E + 20 
HC 3 " 

KK R91-92 
Kld Channel Route From C91 To C92 
IW Representative Of X-SECT. 2x1 
RS 4 FLOW -1 
RC 0.050 0.047 0.050 4400 0.014 
RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
RI. 0.50 86.0 

HEC-1 INPUT PAGE 21 1 

LINE 

KK 21 
RM SUB-BASIN 21 

KK 2H 
KM SUB-BASIN 2H 

KK C92 
len Combine R91-92 + 21 + 2H 

KK R92-95 
m Chamel Route From C92 To C95 
m Representative Of X-SECT. 2x1 
RS 4 FLOW -1 
RC 0.050 0.047 0.050 4200 0.011 
RX 3061.0 4061.0 4109.0 4116.0 4144.0 4147.0 4166.0 4187.0 
RY 92.2 87.2 87.8 86.5 86.0 87.5 96.5 97.5 
RL 0.45 86.0 . 
KK 2K 
KM SUB-BASIN 2K 



LINE 

1 

LINE 

UI 
UI 
UI 
UI 
UI 
UI 

ID. 

UI 
UI 
01 
LIT 
UI 
UI 
UI 

Kx 
KM 
Kbl 
RS 
RC 
RX 
RY 
m 
" 

KK 
KM 
BA 
LD 
01 
01 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
UI . 
KK 
Kbl 
HC 
* 

Kx 
KM 
Kbl 
RS 
RC 
RX 
RY 
RL 
" 

ID.. 

KK 
KM 
BA 
T.0 
UI 
01 
UI 
UI 
UI " 

R93-94 
Channel Route From C93 To C94 
Representative of X-SECT. 2x1 
5 FLOW -1 

0.050 0.047 0.050 4800 0.023 
3061.0 4061.0 4109.0 4116.0 4144.0 
92.2 87.2 87.8 86.5 86.0 

0.99 86.0 

2L 
SUB-BASIN 2L 

0.94 
0.28 0.25 8.20 
44 44 44 

249 266 284 
553 458 349 
225 217 209 
137 12 6 116 
90 72 72 
48 48 48 
31 22 22 
22 22 9 
8 8 8 
8 8 8 
0 0 0 
0 0 0 

C94 
Combine R93-94 + 2~ 
2 

R94-95 
Channel Route From C94 TO C95 
X-SECT. 2x1 
3 FLOW -1 

0.060 0.048 0.060 5800 0.020 
3030.0 4030.0 4067.0 4081.0 4127.0 
100.7 95.7 93.6 89.6 89.6 

2.27 89.6 

HEC-1 INPUT 

2P 
SUB-BASIN 2P 

405 
278 
186 
104 
89 
51 

PAGE 22 

PAGE 23 

.. .10 



-. 
IW SUB-BASIN 2J 

C95 
Combine R92-95 + R94-95 + 2M + 2J 
4 

KK R95-96 
KM Channel Route From C95 To C96 
m Representative Of X-SECT. 201 
RS 13 FLOW -1 
RC 0.070 0.043 0.060 11600 0.012 
RX 3030.0 4030.0 4372.0 4385.0 4427.0 4437.0 4543.0 4563.0 
RY 91.9 86.9 89.9 86.7 86.8 88.5 95.0 100.0 
RL 0.21 86.7 
" 

2A 
SUB-BASIN 2A At C83 

4.33 
0.30 0.30 8.05 0.08 5.00 
144 144 144 144 144 144 144 229 474 
545 553 651 672 706 747 778 810 842 
909 951 1006 1067 1103 1140 1222 1346 1469 

1668 1923 1890 1721 1608 1499 1417 1348 1288 
1183 1142 1101 1037 977 930 891 858 829 
729 706 666 634 553 519 415 415 326 

HEC-1 INPUT 

1234 
755 
255 

PAGE 24 

ID... .... 1. ...... 2.......3.......4.......5.......6.......7.......8.......9... LINE 

KK R83-84 
m Channel Route From C83 To C84 
m Representative Of X-SECT. 2x1 
RS 6 F M W  -1 

KK X 8 4 L  
m Main flow at C84 is in the left channel (DC84L) 
IW Diverted flow (DQ record) goes into the right channel (X84R) 

KK 84L-85 
m Channel Route From C84L To C85 
KM X-SECT. 281 
RS 10 PLOW -1 
RC 0.060 0.039 0.080 8800 0.02C 



~~~~ 

KM SUB-BASIN 28 

HEC-1 INPUT PAGE 25 

....... ....... ID ....... I....... 2 3 4.......5....... 6. LINE 

KK C85 
KM Combine R84L-85 + 
HC 2 
* 

KK R85-96 
K3d Channel Route From C85 To C96 
KM Representative Of X-SECT. 2P1 
RS 16 P O W  -1 
RC 0.060 0.044 0.070 10800 0.015 
RX 3050.0 4050.0 4850.0 4859.0 5014.0 5026.0 
RY 99.2 94.2 94.4 92.8 92.0 94.8 
RL 0.71 92.0 
* 

KK BDC84R 
KM Bring Back Diverted Flow DC84R 
DR DC84R " 

KK 84R-86 
KM Channel Route From C84R To C86 
KM Reoresentative Of X-SECT. 201 

2N 
SUB-BASIN 2N 

2.20 
0.33 0.40 6.29 0.20 2.00 
135 135 135 135 376 479 
810 873 965 1040 1158 1359 

1248 1151 1073 990 890 824 
434 361 238 238 225 221 
134 41 41 41 41 41 
41 41 41 41 0 0 
0 0 0 0 0 0 

KK C86 
KM Combine R84R-86 + 2N 
KM Areax DC84R=4.33sm, 2N=2.20sm 
HC 2 6.53 " 

HEC-1 INPUT 

LINE 

PAGE 26 

.... 10 



KM chamel Route From C86 To C96 
Kid X-SECT. 201 
RS 18 PLOW -1 
RC 0.070 0.043 0.060 12200 0.015 
F Z  3030.0 4030.0 4372.0 4385.0 4427.0 
RY 91.9 86.9 89.9 86.7 86.8 
RL 0.34 86.7 

- - 

RM SUB-BASIN 2C 
BA 2.32 
M 0.25 0.20 9.40 0.02 10.00 
UI 107 107 107 107 107 
UI 588 641 680 732 779 

20 
SUB-BASIN 20 

3.37 
0.25 0.20 9.40 
169 169 169 

1011 1080 1168 
1509 1267 1169 
796 759 716 
433 414 406 
246 216 216 
130 130 130 

KK C96 
KM Combine R95-96 + R85-96 + R86-96 

HEC-1 INPUT 'AGE 27 

LINE 

KK R96-97 
KM Channel Route From C96 To C97 
$34 X-SECT. 2Pl 
RS 15 FLOW -1 
RC 0.060 0.044 0.070 16600 0.014 
RX 3050.0 4050.0 4850.0 4859.0 5014.0 

2P 
SUB 

3.51 
0.28 
169 
984 

1979 
836 
473 
277 
185 
83 
32 



97-100 
Channel Route Prom C97 To ClOO 
Interpolated X-SECT. Between 201 and 2P1 
6 FLOW -1 

0.060 0.046 0.065 6200 0.012 
3033.0 4033.0 4458.0 4471.0 4586.0 4610.0 
101.0 96.0 95.4 91.4 90.9 93.7 

1.63 90.9 

KK 2Q 
KM SUB-BASIN 2Q At C98 

UI 193 193 193 162 150 150 150 150 135 129 
HEC-1 INPUT PAGE 28 

LINE 

KK R98-99 
KM Channel Route Prom C98 To C99 
KM Intemolated X-SECT. Between 2U1 and 2P1 
RS 8 FLOW -1 

2R 
SUB-BASIN 2R 

KK C99 
KM Combine R98-99 + 2R 
HC 2 
t 

KK 99-100 
KM channel Route From C99 To ClOO 
KM Interpolated X-SECT. Between 201 and 2P1 
RS 6 FLOW -1 



25 
SUB-BASIN 25 

1.82 
0.32 0.35 3.35 0.85 4.00 
128 128 128 221 433 
870 967 1072 1290 1566 

HEC-1 INPUT 
1119 1027 

PAGE 29 

LINE ID. 

C100 
Combine R97-100 + R99-100 + 2S 

100101 
Channel Route From ClOO To ClOl 
Representative Of X-SECT. 2U1 
4 FLOW -1 

0.060 0.047 0.060 4600 0.011 
3015.0 4015.0 4066.0 4083.0 4158.0 

2T 
SUB-BASIN 

4.90 
0.27 0.33 
128 12 8 
368 368 
774 799 
1061 1132 
1004 957 
735 702 
585 545 
439 404 
313 313 
267 219 
163 163 
140 140 
98 98 
63 63 
63 63 
25 25 

ClOl 
Combine R100-101 + 2T 
2 

1 

LINE 

HEC-1 INPUT PAGE 30 

ID.. 

M 101102 
KT4 X-SECT. 2Ul 
RS 6 FLOW -1 
RC 0.060 0.047 0.060 7600 0.011 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 4194.0 4230.0 6290.C 



KK 2u 
KM SUB-BASIN 2U 
BA 1.38 

KK Cl02 
KM Combine Rl01-102 + ZU 
HC 2 " 

KK 102103 
KM Channel Route From ClO2 To C103 
KM Representative Of X-SECT. 2Ul 
RS 5 FLOW -1 
RC 0.060 0.047 0.060 5400 0.010 
RX 3015.0 4015.0 4066.0 4083.0 4158.0 
RY 102.7 97.7 96.3 90.0 89.7 
RL 1.24 89.7 
* 

KK 2v 
KM SUB-BASIN 2V 

UI 160 160 160 160 160 160 
UI 102 102 102 102 102 102 

HEC-1 INPUT 
102 

PAGE 31 

ID.... ... 1. ...... 2.......3.......4.......5.......6. LINE 

C103 
Combine R102-103 + 2V 

103107 
Channel Route From C103 To C107 
X-SECT. 2Y1 

22 F W W  -1 
0.050 0.050 0.050 24200 0.009 
3841.4 4219.0 4294.0 4322.0 4337.0 4347.0 
97.7 92.7 93.7 91.2 91.6 93.6 

0.55 91.2 



1 

LINE 

SUB-BASIN 
6.29 

KK 104105 
KM Channel Route From C104 To C105 
I v l  X-SECT. 2x1 

2.38 92.3 

HEC-1 INPUT 

IW SUB-BASIN 2X 
BA 10.31 
M 0.29 0.25 8.60 0.06 6.00 
UI 235 235 235 235 235 235 235 235 

KK C105 
KM Combine R104-105 + 
HC 2 
" 

PAGE 2 

.... 9......10 



KK 2Y 
Iin SUB-BASIN 2Y 
Ba 13.40 

UI 3288 3857 3553 3996 4299 4199 3939 3718 
HEC-1 INPUT 

3529 3365 
PAGE 33 

LINE 

KK C107 
KM Combine R103-107 + ~105-107 + ZY 
HC 3 

* NO Route Performed From C107 To C113. Reach length is too short. 

KK 2BB 
KM SUB-BASIN 2BB At C108 
BA 2.40 
U: 0.29 0.25 8.60 0.07 6.00 
UI 144 144 144 144 335 444 563 690 

UI 111 Ill 111 111 111 73 71 71 
UI 71 71 71 64 28 28 28 2 8 
UI 28 28 28 28 28 28 28 2 8 

KK 108111 
KM Channel Route From C108 To Clll 
 in X-SECT. aaai 
RS 16 B W W  -1 
RC 0.050 0.065 0.050 12200 0.009 
RX 3711.2 4055.0 4145.0 4157.0 4183.0 4234.0 4309.0 4504.7 
RY 99.4 94.4 94.2 91.5 91.4 94.4 93.4 99.4 
RL 1.02 91.4 
t 

UI 1737 1900 1889 1618 1259 1177 1112 1059 
01 928 913 900 882 853 835 801 785 

HEC-1 INPUT 

1014 977 
767 742 

PAGE 34 



110111 
Channel Route From CllO To Clll 
X-SECT. 2AA2 

20 FLOW -1 
0.050 0.045 0.050 21000 0.011 

3827.9 4081.0 4184.0 4193.0 4236.0 
100.0 95.0 94.9 93.9 93.8 

1.67 93.8 

2AA 
SUB-BASIN 2AA 

3.73 
0.33 0.39 5.98 0.18 2.00 
157 157 157 157 157 
725 768 826 867 907 
1276 1403 1587 1837 1949 

Clll 
Combine R108-111 + R110-111 + ZAA 
3 

111113 
Channel Route From Clll To C113 
Representative of X-SECT. 2cc2 

40 FLOW -1 
0.050 0.046 0.050 33200 0.008 

3896.5 4069.0 4210.0 4220.0 4245.0 
97.9 92.9 93.4 91.9 91.5 

1.12 91.5 

XEC-1 INPUT PAGE 35 

. . .10 ID. LINE 

2CC 
SUB-BASIN 2CC 

4.38 
0.35 0.35 4.30 
117 117 117 
385 385 410 
626 657 666 
895 918 959 
1535 1433 1336 
961 931 906 
673 619 610 
336 336 325 
192 192 192 



C113 
Combine C107 + nlll-113 + 2CC 

113127 
Channel Route From C113 To C127 
Representative Of X-SECT. 2WJ1 
6 FLOW -1 

0.050 0.038 0.050 8200 0.006 
3516.0 4516.0 5083.0 5094.0 5148.0 
99.7 94.7 93.9 91.6 92.1 

0.80 91.6 

2DD 
SUB-BASIN 2DD 

C127R 
Combine R113-127 + 2DD 

HEC-1 INPUT PAGE 36 

.... 10 LINE ID. 

SUB-BASIN 2GG At C114 

114115 
Channel Route From C114 To C115 
Representative Of X-SECT. 381 

17 FLOW -1 
0.050 0.049 0.060 14000 0.013 

3484.0 4129.0 4153.0 4159.0 4184.0 

2HR 
SUB-BASIN 2HH 

6.76 



KK C115 
KM Combine Rll4-I15 + 2mi 
HC 2 
* 

HEC-1 IUPUT PAGE 37 

LINE 

KK 115116 
KM Channel Route From C115 To C116 
KM Representative Of X-SECT. 381 
RS 10 FLOW -1 
RC 0.050 0.049 0.060 9600 0.015 
RX 3484.0 4129.0 4153.0 4159.0 4184.0 4193.0 4355.0 6275.0 
RY 101.0 96.0 94.7 91.0 90.8 93.8 91.4 101.0 
RL 0.79 90.8 " 

KM SUB-BASIN 211 
BA 2.22 
LG 0.28 0.25 8.40 0.05 7.00 
UI 83 83 83 83 83 83 99 239 239 294 
01 318 376 420 483 504 531 561 596 618 640 

KK C116 
KM Combine R115-116 + 211 
HC 2 
* 

KK MJ116R 
KM Main flow at C116 is in the right channel (DC116R) 
KM Diverted flow (DQ record) goes into the left channel (DC116L) 
DT Dc116Tr 
DI 0.0 15.0 75.0 490.0 1450.0 3300.0 5950.0 8900.0 11400.0 
DQ 0.0 15.0 35.0 175.0 490.0 1100.0 2050.0 3200.0 4000.0 " 

KK 116119 
KM Chamel Route Prom C116R To C119 
IW Representative Of X-SECT. 2KK1 
RS 17 FLOW -1 
RC 0.050 0.055 0.050 14200 0.014 
RX 3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 
RY 97.7 92.7 95.0 91.0 92.1 94.0 94.7 97.7 
RL 0.97 91.0 

HEC-1 INPUT 1 

LINE 

PAGE 38 

Kx 2EE 
KM SUB-BASIN 2EE At C118 
BA 4.13 
LO 0.28 0.25 8.20 0.04 7.00 
UI 170 170 170 170 17 0 170 396 488 573 650 
UI 765 881 997 1049 1109 1181 1242 1290 1349 1433 
01 1584 1757 1959 2137 1773 1359 1256 1171 1100 104( 



118119 
Channel Route From C118 To C119 
Representative Of X-SECT. 2KK1 
6 F W W  -1 

0.050 0.055 0.050 5400 0.013 
3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 

255 
SUB-BASIN 255 

0.89 

C119 
Combine R116R-119 + R118-119 + 255 
3 

Charnel Route From C119 To C120 
X-SECT. 2KK1 

3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 
HEC-1 INPUT PAGE 39 

LINE ID.. 

2KK 
SUB-BASIN 2KK 



KM Combine R119-120 + 2KK 
KM Area: 2~-211-15.67. 2KK-4.19, 2JJ=0.89, ZEE=4.13 
HC 2 
* 

KK ZLL 
KM SUB-BASIN 2LL 
BA 5.18 
LO 0.35 0.35 3.50 0.29 0.00 
UI 99 99 99 99 99 99 99 99 
UI 99 99 99 195 324 324 324 340 
UI 378 435 453 453 477 482 484 527 

* 
HEC-1 INPUT 1 

LINE 

PAGE 40 

KK BC116L 
Kld Bring Back Flow Split Diverted Hydrograph DC116L 
DR DC116L 
* 

KK 116120 
KM Channel Route From C116L To cl2O 
KM Intemolated X-SECT. Between 2LLl and 2LL2 

KK C120 
KM Combine C120R(R119-120 + 2KKI + 2LL + R116L-120 

KK 120121 
KM Channel Route From ClZO To ClZl 
KM Representative Of X-SECT. 2FF3 
RS 8 FLOW -1 
RC 0.050 0.051 0.050 9000 0.008 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 4830.6 
RY 98.1 93.1 94.2 91.9 91.8 94.4 92.8 98.1 
RL 1.20 91.8 

KK 2 m  
KM SUB-BASIN 2MM 
BA 0.91 



KM Combine R120-121 + 2MM 
HC 2 
* 

KK 121123 
KM channel Route From C121 To C123 
Ktd Representative Of X-SECT. 2FF3 
RS 11 FLOW -1 
RC 0.050 0.051 0.050 10000 0.007 

PAGE 41 

LINE 

2FF 
SUB-BASIN 

5.51 
0.35 0.35 
102 102 
102 102 
393 415 
571 575 

KK C123 
KM Combine R121-123 + 2FF 

KK 123140 
m Channel Route From C123 To C14O 
m Representative Of X-SECT. 2FF3 
RS 4 FLOW -1 
RC 0.050 0.051 0.050 3800 0.006 
RX 3689.3 4225.0 4325.0 4337.0 4357.0 

KK 2NN 
i(hl SUB-BASIN 2NN At C 
BA 9.61 
LD 0.35 0.35 3.50 
UI 199 199 199 
UI 199 199 427 
01 913 913 955 
01 1171 1201 1234 
UI 1546 1574 1678 
01 2615 2686 2585 

0.29 0.00 
199 199 
652 652 
971 987 
1268 1304 
1748 1837 
2443 2323 
HEC-1 INPUT 

1903 
PAGE 42 

LINE 



SUB-BASIN 200 At C124 
0.85 
0.35 0.35 3.50 0.29 
52 52 52 52 

C124 
Combine 2NN + 200 
2 

124125 
Cha~lel Route From C124 To C125 - ~ 

Representative of X-SECT. 2 ~ ~ 1  
18 PLOW -1 

0.050 0.055 0.050 14600 0.008 
3854.0 4219.0 4339.0 4352.0 4384.0 4402.0 4465.0 4966.8 

1 

LINE 

HEC-1 INPUT PAGE 43 

ID. 

C125 
Combine R124-125 + ZPP 
2 

125126 
Channel Route From C125 To C126 
Representative of X-SECT. 2PF3 

18 FLOW -1 
0.050 0.051 0.050 14800 0.007 
3689.3 4225.0 4325.0 4337.0 4357.0 4367.0 4391.0 4830.6 
98.1 93.1 94.2 91.9 91.8 94.4 92.8 98.1 

1.24 91.8 

2QQ 
SUB-BASIN 299 

1.67 
0.35 0.35 3.48 0.80 0.00 
87 87 87 87 90 284 308 345 401 

466 492 522 557 605 652 693 779 909 
1153 1045 933 849 785 734 694 648 597 
515 476 437 411 370 322 249 212 153 



C126 
Combine R125-126 + 2QQ 

126140 
Channel Route From C126 To C140 
Representative Of X-SECT. 2 W 1  

15 FLOW -1 
0.050 0.038 0.050 9200 0.007 
3516.0 4516.0 5083.0 5094.0 5148.0 5160.0 5298.0 5480.4 
99.7 94.7 93.9 91.6 92.1 93.4 94.0 99.7 

0.85 91.6 

C140 
Combine R123-140 + R126-140 
2 

HEC-1 INPUT PACE 44 

LINE ID. 

140127 
Channel Route From Cl4O To C127 
Rep+BSentative Of X-SECT. 2 W 1  
8 FLOW -1 

0.050 0.038 0.050 6800 0.006 

2RR 
SUB-BASIN 2RR 

0.93 
0.35 0.35 4.15 0.54 0.00 
41 41 41 41 41 58 135 144 
197 210 224 235 247 262 279 299 
372 421 484 535 535 479 437 404 

2YY 
SUB-BASIN 2 W  

1.12 
0.35 0.35 3.36 0.90 0.00 

C127L 
Combine R140-127 + 2RR + 2YY 

C127 
Combine C127L(R140-127 + 2RR + 2 W )  + C127~(R113-127 + 2DDI 



LINE 

1 

LINE 

HEC-1 INPUT PAGE 45 

KK 127131 
KM Channel Route From C127 To C131 
KM Representative Of X-SECT. 2 W 1  
KO 21 
RS 6 F W W  -1 
RC 0.050 0.038 0.050 4800 0.004 
RX 3516.0 4516.0 5083.0 5094.0 5148.0 5160.0 5298.0 5480.4 
RY 99.7 94.7 93.9 91.6 92.1 93.4 94.0 99.7 
RL 0.77 91.6 " 
KK BDC78L 
m Bring Back Flow Split Diverted Hydrograph DC78L 
DR DC78L 
* 

KK 78L128 
KM channel Route From C78L To C128 
KM Representative Of X-SECT. 2TT1 
RS 20 F W W  -1 
RC 0.060 0.039 0.060 10000 0.009 
RX 3066.0 4066.0 4102.0 4112.0 4150.0 4158.0 4208.0 4253.0 

KK 255 
KM SUB-BASIN ZSS 
BA 3.83 

KK C128 
KM Combine R78L-128 + 2SS 
KM Area: BDC78L=4.77smr 2SS=3.83sm 
HC 2 8.60 

HEC-1 INPUT PAGE 46 

KK 128129 
m Channel Route From Cl28 To C129 
KM X-SECT. 2TTl 
RS 25 F W W  -1 
RC 0.060 0.039 0.060 14200 0.010 
RX 4066.0 5066.0 5102.0 5112.0 5150.0 5158.0 5208.0 5253.0 
RY 93.8 88.8 91.3 89.0 89.6 90.9 89.4 94.8 
RL 1.53 88.8 " 

KK ZTT 
KM SUB-BASIN 2TT 



C129 
Combine R128-129 + 2TT 
2 

129130 
Chamel Route From C129 To C130 
X-SECT. 2 W 2  
12 FLOW -1 

0.050 0.055 0.050 9600 0.009 
4225.0 5225.0 5375.0 5409.0 5464.0 5494.0 5794.0 5990.4 

98.9 93.9 94.2 90.9 90.0 93.9 95.7 98.9 
1.48 90.0 

Bring Back Flow Split Diverted Hydrograph DC80L 
DC8OL 

80L130 
Chamel Route From C80L To C130 

HEC-1 INPUT PAGE 47 

. .10 ID. 

C130 
Combine R80L-130 + 28s + 2TT 
wear ~C80L=77.13sm, 2SS + 2 m  8.43~~1 

2 85.56 

130131 
Chamel Route From C130 TO C131 
X-SECT. 2 W 1  

21 
32 FLOW -1 

0.050 0.038 0.050 27400 0.007 
4516.0 5516.0 6083.0 6094.0 6148.0 6160.0 6298.0 6480.4 
99.7 94.7 93.9 91.6 92.1 93.4 94.0 99.7 

0.94 91.6 

C131 
Combine R127-131 + R130-131 
2 

131132 
Charnel Route From C131 TO C132 
Interpolated X-SECT. Between 6P1 and 2 W l  
6 FLOW -1 

0.050 0.055 0.050 4400 0.004 
3432.0 5432.0 5783.0 5849.0 5909.0 6027.0 6271.0 7648.0 

2 W  
SUB-BASIN 2 W  

8.10 
0.35 0.35 3.81 0.65 0.OC 



1 

LINE 

HEC-1 INPUT 

ID.... ... I.... ... Z.... ... 3.......4..5. ...... 6.......7.......8.......9......10 

KM necall rlow split Diverted Hydrograph DC82L 
DR DC82L 

KK C132 
KM c h i n e  ~131-132 + 2 w  + C82L at Interstate 8 
HC 3 330.40 " 
* DCl32R modified by Premier Engineering Corp. 8/15/00 to reflect hydraulic 
analysis 

* 

KK DC132R 
KM Main flow at C132 is in the right channel (C132Rl and passes 
KM under 1-8. Diverted flow (DQ record) goes into the left channel 
KM (C132L) west along the south side of 1-8. 
DT DC132L 
* DT 0.0 3550.0 5850.0 8750.0 12850.0 18450. 24000. 25400. 33600. 
DQ 0.0 0.0 300.0 1000.0 2500.0 5400.0 8700.0 9600.0 15000.0 

DT 0 1100 3550 8750 18450 24274 25400 
W 0 0 89 1988 8362 13156 14118 " 

KK 132133 
m Channel Route From C132 To C133 At The Gila Bend Canal 
I(M Representative Of X-SECT. 6P1 
RS 6 FLOW -1 
RC 0.050 0.072 0.050 5000 0.006 
RX 3969.8 5348.0 5483.0 5603.0 5669.0 5894.0 6244.0 7544.0 

KK C1331 
I(M C h i n e  R132-133 + C135I(R82-135 + 2 W )  
HC 2 334.14 
* 

PND3 
Reservoir Route at POND3 ('2133 + C135) At The Gila Bend Canal 
1 ELEV 731.3 

0.0 26.0 38.0 54.0 81.0 127.0 226.0 
731.3 740 741 742 743 744 748 

0.0 2000.0 5035.0 8275.0 11092.0 14799.0 17002.0 18353.0 19926.0 20541.0 
21317 25570.0 
731.3 735.2 738.2 740.4 742.3 744.5 745.5 746.0 746.3 746.4 
746.5 746.9 

0.67 731.3 

PAGE 48 

HXC-1 INPUT PAGE 49 

LINE 



LINE 

KK PND3N 
KM Main flow at C133 north in main channel. 
KM Diverted flow (DQ record) goes over the levee to the west into 
KM sub-basin 7A. 

Dl330 
Main flow at C1330 is in the left channel (R1330-141) 
Diverted flow (DQ record) goes into the right channel (R1350-141) 

Split reservoir route hydrograph downstream of GBC To simulate 
outflow from C133 and C135. The diverted hydrogra~h is the 
outflow from the 30" CMP culverts at C135 plus flow diverted from 
Sand Tank wash into Bender Wash downstream of the Gila Bend Canal 
by the Southern Pacific Railroad. 

Dl350 
0.0 100 350 900 1500 1800 2350 3550 5050 6600 
8600 11500 19200 24100 27600 

0 0 0 0 0 0 50 350 750 1250 
1900 2500 3200 3300 3600 

KK 133141 
KM Channel Route From C1330 TO C141 
KM Sand Tank Wash HEC-2 Section 3.470 
R S  6 FLOW -1 

KK BD1350 
KM Bring Back diverted hydrograph Dl350 
DR Dl350 
" 

KK 135141 
KM Channel Route Prom C1350 To C141 
KM Bender Wash HEC-2 Section 0.224 
RS 5 P W W  -1 
RC 0.035 0.030 0.035 3400 0.004 

. 
HEC-1 INPUT PAGE 50 

KK C141 
KM Combine C1331 + 2 W  
KM Areai 330.40 + 3.74 = 334.14 sm 
HC 2 334.14 

KK 141149 
KM Channel Route From Cl4l To C149 
KM Sand Tank Wash HEC-2 Section 2.147 
as 6 FLOW -1 

KK 2WW 
KM SUB-BASIN 2WW at C1361 
BA 5.82 
LG 0.34 0.35 3.49 0.78 1.00 
UI 144 144 144 144 144 144 144 144 144 144 
UI 333 473 473 505 552 552 627 663 680 705 
UI 724 771 783 808 828 850 882 897 947 972 
I 1004 1066 1088 1112 1143 1216 1290 1384 1471 166: 



C1360 
Reservoir 
1 ELEV 

0.0 0.0 
130;O 196.0 
731 732 
741 742 
0.0 30.0 

550.0 585.0 

Route at C136 ~t   he Gila Bend Canal 

1 

LINE 

HEC-1 INPUT PAGE 51 

..... 10 

KK 136149 
KM Channel Route From C136 To C149 
KM X-SECT. 2XX1 From 200-Scale Mapping 
RS 20 F W W  -1 
RC 0.040 0.045 0.040 9500 0.005 
RX 8505.0 9330.0 9450.0 9520.0 9760.0 9920.0 10120.0 10905.7 

KK C149 
m Combine Rl4l-149 + R1360-149 

KK 149137 
m Channel Route From C149 To C137 
KM Sand Tank Wash HEC-2 Section 1.608 
RS 6 F W W  -1 
RC 0.060 0.030 0.040 5400 0.005 
RX 8890.5 9890.5 9917.5 9993.1 10000.0 10018.7 10040.3 11220.3 
RY 680.2 675.2 671.4 670.0 670.0 672.0 674.3 680.2 
RI. 0.50 670.0 
" 

2XX 
SUB-BASIN 

2.17 
0.33 0.34 
96 96 

460 489 
867 982 
787 751 
400 364 
147 96 
29 2 9 
29 29 
0 0 

KK C137 
KM Combine R149-137 + 2XX 
HC ' 2 
* 
* .................................................... 

e e END " 
* BENDER AND SAND TANK WASHES (Major Basins 1 & 2) * 

* " 
................................................ 



" . 
* ...................................... 
* START 

* SCOTT  AYE^ WASH (Major Basin 7) * 
* f 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 

HEC-1 INPUT L 

LINE 

PAGE 52 

7AC 
BASIN 7AC 
THE FOLLOWING PARANETERS WERE PROVIDED FOR THIS BASIN 
L= 4.2 Lca= 1.9 S= 37.8 Kn= .050 LAG= 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 
1.20 
.35 .35 2.89 .98 0 
50. 50. 50. 50. 50. 50. 148. 

232. 247. 264. 278. 290. 305. 322. 
408. 448. 506. 588. 617. 672. 609. 
452. 426. 407. 390. 363. 338. 319. 
248. 237. 219. 193. 158. 145. 112. 
83. 83. 83. 71. 50. 50. 50. 
15. 15. 15. 15. 15. 15. 15. 
15. 15. 15. 15. 15. 15. 15. 
0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

KK 7AC150 
KM CHANNEL ROUTE 7AC TO CP AT 1-8 
RS 12 FLOW -1 
RC .049 .050 .043 8644 .0051 
RX 0 1 201 207 227 233 433 434 
RY 100 99 99 96 96 99 99 100 
rU, 40 
* 

7AB 
BASIN 7AB 
THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
I= 2.4 Lca= .8 S= 27.1 Kn= .050 LAG= 48.0 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

- ~~ ~ 

KM COMBINE R7AC AND 7AB AT 1-8 
KO 21 

1 

LINE 

HEC-1 INPUT PAGE 53 

KK BC132L 
KM Recall Flow Split Diverted Hydrograph DC132L 
DR DC132L 
* 

KK C150 
KM Combine C7A and DC132L 
HC 2 332.17 " 

KK DC150R 
KM Main flow is through 1-8 via culverts and Scott Ave. (CISOR). 



KM Diverted flow ( D Q  record) goes west along the aouth side of 
KM 1-8 (C150L) 
DT DC150L 
DI 0 2850 4800 7450 11800 18625 26500 
DQ 0 0 1600 4000 8000 14500 22000 
t 

KK 150142 
IW Channel Route flow through culverts and Scott Ave. (C150R) 
KM from 1-8 to CP142. 
KM Representative of HEC-2 X-Sect. "Scott Ave Wash 4.911" 
RS 4 P W W  -1 
RC 0.035 0.050 0.035 3680.0 0.004 
RX 9793 9952.7 9981.1 10000.0 10005.9 10013.1 10044.4 10201.9 

7AA 
BASIN 7AA 
THE FOLLOWING PAFSXETERS WERE PROVIDED FOR THIS BASIN 
L= 1.0 Lca= .S S= 5.1 Kn= .050 LAG= 40.6 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

KK 7AA 
KM COKBINE 150142 AND 7AA AT GBC 
HC 2 332.17 
* 

HEC-1 INPUT PAGE 54 

KK BPND3W 
KM Recall Plow Split Diverted HYarograph DPND3W 
DR DPND3W 
" 

KK C1421 
KM Combine 71 + DC133W 
HC 2 336.59 " 

KK C1420 
KM Reservoir Route at C1420 At The Gila Bend Canal 
RS 1 ELEV 732 
SV 0.0 0.0 0.0 1 2 4 8 14 24 34 
SV 44 54 59 64 69 74 79 84 
SE 732 733 734 735 736 737 738 739 740 741 
SE 742 743 743.5 744 744.5 745 745.5 746 
SQ 0 12 40 73 112 143 170 190 212 234 
SQ 256 278 289 345 569 1022 2502 7402 
FL 0.84 732.0 " 

DC142R 
Main flow ia into Sub-hasin 7D and reach 142139 (C142R) 
Diverted flow (DP record) flows over over the Gila Bend Canal west 
of C142 into Sub-basin 7B and reach 142-18 (C150L) 

DC142L 
0.0 1146.0 1304.0 1545.0 1936.0 2502.0 3190.0 4072.0 5084.0 6243.0 

7402.0 
0.0 0.0 7.0 57.0 206.0 422.0 707.0 1082.0 1531.0 2059.0 

2587 .O 

142139 
Channel Route Prom C1420 To C139 
Smtt Avenue Wash HEC-2 Section 3.29; 



15 FLOW -1 
0.035 0.070 0.035 12600 0.006 
8929.2 9929.2 10040.5 10055.8 10065.5 10084.8 10148.6 10407.5 
710.5 705.5 704.1 702.7 701.3 703.9 707.1 710.5 

1.03 701.3 

7D 
SUB-BASIN 

1.17 
0.30 0.33 
69 69 

402 436 
687 628 
282 229 
69 69 
21 21 
0 0 

PAGE 55 1 

LINE ID.... ... 1.......2.......3.......4.......5.......6.......7.......8.. 

KK C139 
KM Combine Rl420-139 + 70 
HC 2 . 
K x  7C 
KM SUB-BASIN 7C at C138 
BA 0.60 
LO 0.35 0.35 2.99 1.01 1.00 
UI 53 53 64 180 222 262 296 328 
UI 511 657 654 542 473 425 376 328 
UI 211 152 94 92 87 67 53 53 
UI 16 16 16 16 16 16 16 0 
UI 0 0 0 0 0 0 0 0 
* 

XX BC142L 
KM Recall Flow Split Diverted Hydrograph DC142L 
DR DC142L 

KK 142-18 
KM Channel Route From C142L To C18 
KM Representative of Scott Avenue Wash AEC-2 Section 3.292 
RS 22 FLOW -1 
RC 0.035 0.070 0.035 14800 0.006 
RX 8929.2 9929.2 10040.5 10055.8 10065.5 10084.8 10148.6 10407.5 

KM WB-BASIN 78 at C18 

KK Cl8 
Dl Combine R142-18 + 7s 
HC 2 338.26 

HEC-1 INPUT 



KK NULL1 
l0l NULL COMBINE TO REDUCE NUMBER OF OPEN HYDRCQRAPHS 
HC 4 
* 
* Move to C151 and route Sand Tank Wash overflow to Guilotosa Wash watershed 
at Cl2 

" 

KK BDl5OL 
KM Recall Flow Split Diverted Hydrograph DC150L 
DR DCl5OL 
* 

R e s e m i r  Route just east of CP151 
1 ELEV 742 

0.0 2 3 12 24 45 83 124 
241 252 296 321 333 365 380 408 
742 743 744 745 746 747 748 749 

751.2 751.4 752 752.4 752.6 753 753.2 753.5 

.............................. 

t END * 
SCOTT AVENUE WASH (Major Hasin 7 * 

* 
.**************.**********""""."tt** 

BASIN 3KC 
THE FOLLOWING P W T E R S  WERE PROVIDED FOR THIS BASIN 
L= 8.5 Lca= 4.2 s= 36.9 Rn= .050 LAG= 140.0 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

.54 .oo 
83. 83. 

273. 318. 
458. 465. 
628. 640. 

1101. 1119. 
734. 712. 
530. 509. 
382. 349. 
147. 147. 
116. 83. 
83. 45. 
25. 25. 
25. 25. 
25. 25. 
0. 0. 

HEC-1 INPUT 'AGE 57 

LINE ID.. 

BASIN 3 W  
THE FOLLOWING PARAKETERS WERE PROVIDED FOR THIS BASIN 
L- 6.5 Lca= 2.4 S= 36.1 Kn= .050 LAG= 104.0 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 



LINE 

KK C151 
KM COMBINE 3KC AND 3 W  AT RAILROAD TRACKS WITH SR151 
HC 3 337.88 
* 

KK 151-12 
KM CHAMUNEL ROUTE FROM CP151 TO CP 12 
RS 3 F W W  -1 
RC .Oh4 .059 .039 2500 .0068 
RX 0 1 201 222 237 258 458 459 
RY 115 99 99 92 92 99 99 115 

3KB 
BASIN 3KB 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS =SIN 
L= 3.9 Lca= 1.9 S= 34.3 Kn= .050 LAG= 78.9 
PHOENIX VALLEY S-GRAPH WAS USED FOR THIS BASIN 

HEC-1 INPUT 

KK C12 
KM combine 3- + ~151-12 
HC 2 339.24 " 

KK 12-14A 
KM Channel Route From C12 To C14 
KM Representative Of X-SECT. 3P2 
RS 4 FLOW -1 
RC 0.035 0.033 0.035 aooo 0.001 
RX 4010.0 4011 5055.0 5072.0 5087.0 5102.0 5483 5483.8 

DC14AR 
Main flow at C14A is in main channel and passes trhough 1-8 culverts 
Diverted flow (DP record) goes into the left channel (C14L) 
Runoff spilling out of the main channel at the 1-8 culvert 
spills to the west toward concentration point CllB 

KK 14A-14 
KM Channel Route From C14A to C14 
KM Representative Of X-SECT. 3162 
RS 4 FLOW -1 
RC 0.035 0.033 0.035 1200 0.001 
RX 4010.0 4011 5055.0 5072.0 5087.0 5102.0 5482 5483.8 

PAGE 58 



1 

LINE 

LINE 

2537 

KM Recall Flow Split Diverted Hyarograph DClI?.L 
DR DC14AL 

XK 14AllB 
KM Charnel Route From DC14AL to CPllB 
KM Route from Unnamed No. 2 at 1-8 to SPRR 
RS 1 F M W  -1 

" 
HEC-1 I N P ~  PAGE 59 

ID ....... l....... 2 ....... 3 ....... 4.......5.......6.......7.......8.......9...... 10 

KK 118-14 
KM Channel Route From CllB to C14 
KM Route flow east along 1-8 frontage road through overpass to C14 
RS 1 FLOW -1 
RC .044 .034 4 2400 .002 
RX 600 600.1 990 1000 1010 1025 1039.9 1040 

KK C14 
KM Combine flow from 118 with routed flow from R14A-14 

KK DCl4L 
KM Divert flow into old Hacker wash alignment. Remainder flow stays 
KM in diversion channel and joins Quilotosa Wash at CP13. 
KM Diverted flows overland to join Quilotosa Wash at CP16 (Watemlon Road) 
DT DC14R 
DI 0 450 451 1000 1500 2000 4000 8000 16000 
DQ 0 0 1 550 1050 1550 3550 7550 15550 

KK R14-13 
W Charnel Route From C14 To C13 
KM X-SECT. 3M2 

RY 100.6 95.6 95.9 85.6 85.6 94.8 94.2 100.6 
RL 10.00 85.6 
t 

Move to Top of Major Basin 3 
* 

KK 3F 
KM SIJB-BASIN 3F at Cl 
BA 12.14 

HEC-1 INPUT PAGE 60 



R1-3 
Channel Route From C1 To C3 
X-SECT. 3G1 - - -  

22 FLOW -1 
0.060 0.049 0.070 13600 0.010 

4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 
99.7 94.7 93.4 90.2 91.7 94.7 

3E 
SUB-BASIN 3E 

R2-3 
Channel Route From C2 To C3 
Representative Of X-SECT. 301 
12 FLOPl -1 

0.060 0.049 0.070 7200 0.010 
4012.0 5012.0 5054.0 5064.0 5121.0 5136.0 

HEC-1 INPUT PAGE 61 

.... 10 LINE 

30 
SUB-BASIN 30 



C3 
Combine R1-3 + RZ-3 + 30 
3 

R3-5 
Channel Route Frm C3 To C5 
X-SECT. 3x1 
8 FrnW -1 

3~ 
SUB-BASIN 3H 

6.78 
0.26 0.35 4.03 
148 148 148 
148 202 426 
682 757 852 

1072 1100 1122 
1538 1649 1731 
1065 1024 1003 
850 812 812 
687 682 669 
568 540 509 
392 392 392 
341 341 341 
244 244 244 
189 189 189 

775 
631 
507 
363 
310 
244 
189 

INPUT 

244 
189 
162 

PAGE 62 

ID. LINE 

C5 
Combine R3-5 + 3H 

R5-7 
Chamel Route Fsom C5 To C7 
Representative of X-SECT. 3D1 
12 FMW -1 

0.060 0.044 0.050 11200 0.010 
4066.0 5066.0 5129.0 5159.0 5291.0 
98.1 93.1 94.7 91.2 90.0 

2.09 90.0 

3C 
SUB-BASIN 3C at C4 

11.27 



HEC-1 INPUT PAGE 63 

LINE ID. 

R4-7 
Chamel Route From C4 To C7 
X-SECT. 301 
15 F W W  -1 

0.060 0.044 0.050 14800 0.011 
4066.0 5066.0 5129.0 5159.0 5291.0 

3D 
SUB-BASIN 3D 

6.51 
0.33 0.35 3.61 0.31 0.00 
196 196 196 196 196 
643 729 750 834 900 

1143 1176 1217 1284 1337 
1820 1981 2248 2224 2544 
1920 1833 1757 1689 1629 

C7 
Combine R5-7 + R4-7 + 30 
3 

R7-90 
Chamel Route From C7 To C90 
Representative of X-SECT. 301 
8 F W W  -1 

3A 
SUB-BASIN 3A at C6 

11.19 
0.24 0.35 4.20 0.46 4.00 
230 230 230 230 230 

2271 
1390 

PAGE 64 
1887 1796 1752 1651 1619 

HEC-1 INPUT 

LINE ID. 



R6-90 
Channel Route Prom C6 To C90 
X-SECT. 381 
44 PLOW -1 

0.050 0.049 0.060 34000 0.014 
4129.0 5129.0 5153.0 5159.0 5184.0 

C90 
Combine R7-90 + R6-90 
2 

R90-8 
Channel mute Prom C90 To C8 
Representative Of X-SECT. 311 
6 PLOW -1 

0.050 0.059 0.050 7200 0.009 
5069.1 5261.0 5330.0 5365.0 5392.0 
96.7 91.7 94.1 91.0 90.7 

38 
SUB-BASIN 38 

6.42 
0.35 0.35 3.50 0.29 0.00 
198 198 198 198 198 
662 760 760 900 918 

1170 1228 1274 1328 1392 
REC-1 INPUT 'AGE 65 

LINE ID. 

C8 
Combine R90-8 + 38 
2 

R8-9 
Channel Route Prom C8 To C9 
X-SECT. 311 



45 FLOW -1 
0.050 0.059 0.050 42000 0.009 
5069.1 5261.0 5330.0 5365.0 5392.0 5402.0 
96.7 91.7 94.1 91.0 90.7 94.0 

0.64 90.7 

31 
SUB-BASIN 31 

5.10 
0.35 0.35 3.50 
124 124 124 

C9 
Combine R8-9 + 31 
2 

HEC-1 INPUT PAGE 66 

. . .10 LINE ID. 

R9-10 
C ~ B M B ~  Route From C9 TO ClO 
ReviseB Intergolation of X-SECTS. 351 end 
53 FLOW -1 

0.050 0.050 0.060 47000 0.007 
4940.4 5089.0 5172.0 5191.0 5236.0 5252.0 
99.9 93.9 93.9 89.1 88.9 94.1 

1.73 88.9 

SUB-BASIN 3J 
11.25 
0.35 0.35 3.82 

C10 
Combine R9-10 + 35 
2 



" 

2854 KK R10-11 
2855 KM Channel Route From C10 To C11 
2856 XM X-SECT. 3L1 
2857 RS 24 FLOW -1 a :::; RC 0.600 0.053 0.060 13000 0.005 

RX 4829.0 4829.1 5108.0 5116.0 5124.0 5129.0 7368.9 7369.0 
2860 RY 110 99.1 92.9 89.9 89.8 91.6 99.1 110 
2861 RL 0.36 89.8 

* 
I HEC-1 INPUT PAGE 67 

LINE I0 ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

2862 KR 3L 
2863 M SUB-BASIN 3L 
2864 KM This drainage basin was enlarged to include drainage area 3KA 
2865 BA 3.34 
2866 LO 0.36 0.31 3.82 0.33 3.00 
2867 UI 130 130 130 130 130 130 245 428 455 500 
2868 UI 564 607 638 688 718 747 782 822 869 925 
2869 UI 980 1018 1088 1214 1336 1545 1643 1734 1578 1448 
2870 UI 1337 1258 1183 1127 1077 1027 979 914 861 816 
2871 UI 777 739 681 643 618 591 500 454 375 366 
2872 UI 231 231 231 225 214 214 214 189 130 130 
2873 UI 130 130 130 130 69 40 40 40 40 40 
2874 01 40 40 40 40 40 40 40 40 40 40 
2875 UI 40 40 40 40 40 0 0 0 0 0 
2876 UI 0 0 0 0 0 0 0 0 0 0 

* 

2877 KK CllT 
2878 KM Combine RlO-11 + 3L 
2879 HC 2 

2880 KK CllO 
2881 KM Storage Route at Quilotosa Wash and the Gila Bend Canal 

:::: i(hl ~evised to only include the borrow pit 
RS 1 ELaV 733 

2884 SV 0.0 5.0 12.0 22.0 36.0 36.0 36.0 36.0 
2885 SE 733.0 735.0 736.0 738.0 740.0 742 743 744 
2886 SQ 0 390 726 2620 4440 6075 9000 14000 
2887 FZ 8.75 734 " 

2888 KK Rll-17 
2889 KM Channel Route From C11 To C17 
2890 KM Representative Of X-SECT. 5C2 
2891 RS 1 FLOW -1 
2892 RC 0.035 0.030 0.035 3000 0.009 
2893 RX 4905.8 4905.9 5204.0 5222.0 5292.0 5309.0 6228.9 6229.0 
2894 RY 110 101.5 97.0 90.9 90.6 96.7 101.5 110 
2895 RL 8.69 90.6 

* 
* Move to Top of Major Basin 4 

2896 KK 4A 
2897 KM SUB-BASIN 4A at C26 
2898 BA 11.75 
2899 LC 0.23 0.35 4.26 0.43 4.00 
2900 UI 235 235 235 235 235 235 235 235 235 235 
2901 UI 235 235 288 677 677 677 677 821 903 903 
2902 UI 953 1083 1083 1213 1354 1371 1425 1434 1504 1513 
2903 UI 1593 1612 1693 1714 1747 1786 1805 1867 1892 1934 
2904 UI 2052 2141 2257 2354 2513 2647 2766 2966 2999 2641 
2905 UI 2441 1934 1873 1805 1716 1693 1593 1584 1504 1498 

1 XEC-1 INPUT PAGE 68 

LINE ID ....... 1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

2906 UI 1425 1425 1391 1389 1362 1354 1320 1290 1279 1231 
2907 UI 1231 1193 1177 1171 1128 1128 1108 1083 1083 1031 
2908 UI 1003 1003 970 950 950 930 903 903 896 808 
2909 UI 808 808 784 732 732 732 713 623 623 62: 



R26-27 
Channel Route From C26 To C27 
X-SECT. 481 
11 FLOW -1 

0.060 0.051 0.060 17800 0.010 
4600.0 5100.0 5175.0 5180.0 5264.0 

48 
SUB-BASIN 4B 

6.14 
0.30 0.35 3.87 
205 205 205 
773 785 923 
1289 1349 1427 
2365 2727 2680 
1678 1619 1562 
1033 1002 944 
362 362 358 
205 205 205 
63 63 63 
63 63 63 
0 0 0 
0 0 0 

INPUT PAGE 69 

LINE ID. 

R27-28 
Channel Route From C27 TO C28 
X-SECT. 4C1 
45 FLOW -1 

0.060 0.043 0.060 24800 0.006 
4054.0 5054.0 5066.0 5076.0 5133.0 



C28 
Combine R27-28 + 4C 
2 

R28-29 
Channel Route From C28 To C29 
Representative Of X-SECT. 4C1 
6 F I n W  -1 

XEC-1 INPUT PAGE 70 

LINE ID. 

-- 

SUB-BASIN 4E at C20 
4.88 
0.25 0.35 4.11 

R20-21 
Channel Route From C2O To C21 
Representative Of X-SECT. 401 
8 FLOW -1 

0.070 0.049 0.060 15400 0.013 
4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 5149.0 6249.0 
101.7 96.7 93.9 90.6 91.0 95.0 96.2 101.7 

2.58 90.6 

4F 
SUB-BASIN 4F 

6.16 



70 
41 

PAGE 71 
UI 41 41 41 41 41 41 

HEC-1 INPUT 
- 

LINE 

KK C2 1 
m Combine R20-21 + 4F 
RC 2 
t 

KK R21-23 
m Charnel Route From C21 To C23 
KM X-SECT. 401 
RS 11 FLOW -1 
RC 0.070 0.049 0.060 8000 0.010 
RX 4015.0 5015.0 5070.0 5080.0 5110.0 5119.0 
RY 101.7 96.7 93.9 90.6 91.0 95.0 
RL 0.84 90.6 . 
KK 4D 
a SUB-BASIN 4D at C22 
BA 4.57 
IG 0.25 0.35 4.24 0.40 0.00 

105 
303 
665 
870 
933 
622 
509 
412 
286 
242 
173 
135 
115 
81 
52 
52 
52 
20 
20 
2 0 
20 
20 
0 
0 

INPUT PAGE 72 

LINE 

KK R22-23 
m Charnel Route From C22 To C23 
KM X-SECT. 402 
RS 13 FLOW -1 
RC 0.050 0.050 0.050 14200 0.011 
RX 4015.0 5015.0 5030.0 5048.0 5084.0 5096.0 
RY 103.6 98.6 97.7 89.5 88.0 92.3 
RG 1.45 88.0 
* 

KK 4G 
RM SUB-BASIN 4 0  
BA 7.70 



KK 
Rld 
HC 

C23 
Combine R21-23 + R22-23 + 4G 
3 

m 
Rld 
RS 

Channel Route From C23 To C29 
X-SECT. 4J1 

HEC-1 INPUT PAGE 73 

LINE ID. 

4s 
SUB-BASIN 4J 

6.09 
0.33 0.35 3.61 0.30 0.00 
163 163 163 163 163 

Rld 
YK 
HC 

Combine R28-29 + R23-29 + 4J 

KK 
Rld 
1W 
RS 
RC 
RX 
RY 
RL " 

R29-31 
Channel Route From C29 TO C31 
X-SECT. 4x1 
12 FLOW -1 

0.070 0.031 0.060 18000 0.008 
4949.3 5180.0 5280.0 5286.0 5380.0 
95.8 90.8 88.7 87.0 86.6 

3.03 86.6 



SUB-BASIN 
3.91 
0.35 0.35 
115 115 
379 417 
662 681 

1025 1115 
1175 1120 
779 738 
500 443 
203 190 
115 115 
35 35 
35 35 
35 35 
0 0 

HEC-1 INPUT PAGE 74 

LINE 

KK C31 
KM Combine R29-31 + 4K 
HC 2 
* 

KK R31-32 
KM Charnel Route From C31 To C32 
KM Re~resentative Of X-SECT. 4Kl 

KK 4H 
KM SUB-BASIN 4H at C24 

KK R24-25 
KM Channel Route From C24 To C25 
KM Representative Of X-SECT. 661 
RS 59 FLOW -1 
RC 0.070 0.045 0.060 20000 0.001 

* 
HEC-1 INPUT PAGE 75 

LINE 

KK 41 
KM SUB-BASIN 41 



C25 
Combine R24-25 + 41 
2 

R25-30 
Channel Route From C25 To C30 
X-SECT. 4L2 
35 FLOW -1 

0.050 0.047 0.050 34000 0.012 
4033.0 5033.0 5069.0 5084.0 5129.0 
100.6 95.6 94.8 91.7 91.0 

1.68 91.0 

.-~ 
SUB-BASIN 

9.04 
0.26 0.25 10.00 

247 
949 
1802 
3017 
1498 
1190 
949 
628 

INPUT 'AGE 76 

LINE ID. 

R39-40 
Channel Route From C39 TO C40 
X-SECT. 6B1 
10 FLOW -1 

0.070 0.045 0.060 11400 0.009 
4662.5 5037.5 5075.0 5088.0 5133.0 5146.0 5196.0 
101.0 96.0 95.5 91.5 90.0 96.8 97.3 



6B 
SUB-BASIN 68 

10.95 
0.26 0.28 8.28 0.08 9.00 
354 354 354 354 354 354 355 372 1019 1019 
1105 1359 1406 1631 1810 2044 2146 2233 2330 2444 

C40 
Combine R39-40 + 6B 
2 

HEC-1 INPUT PAGE 77 

LINE ID. 

DC4OR 
Main flow at C40 is in the Right ChaMel (C4OR) 
Diverted flow (DQ record) goes into the left channel (C4OL) 

DC4OL 
0 15 60 110 345 900 1660 3500 6800 15300 

0.0 0.0 0.0 15.0 125.0 350.0 760.0 1400.0 2600.0 3700.0 

4OR-30 
Channel route right flow split at C4O from C4O To C30 
X-SECT. 4L1 
32 FLOW -1 

0.050 0.051 0.050 26600 0.009 
4015.0 5015.0 5159.0 5204.0 5261.0 5266.0 5283.0 6383.0 

4s. 
SUB-BASIN 4L 

9.49 



R30-32 
Channel Route From C30 To C32 
Representative Of X-SECT. 4L2 
18 FLOW -1 

0.050 0.047 0.050 20600 0.009 
4033.0 5033.0 5069.0 5084.0 5129.0 5138.0 5168.0 5426.8 
100.6 95.6 94.8 91.7 91.0 93.2 96.0 100.6 

0.90 91.0 

HEC-1 INPUT PAGE 78 

LINE ID. 

C32 
Combine R31-32 + R30-32 + 416 

DC32R 
Mein flow at C32 is in the right channel (C32R) 
Diverted flow (DO record) goes into the left channel (C32L) 

DC32L 
0 105 615 1875 4250 7900 12700 15000 
0 30.0 275.0 775.0 1500.0 3100.0 4500.0 5300.0 

R32-33 
Channel Route From C32 To C33 
Interpolated XSECT. between 4N1 and 4N2 

45 FLOW -1 
0.040 0.041 0.040 48400 0.007 

4350.0 5350.0 5421.0 5430.0 5479.0 5500.0 5583.0 5867.7 
99.8 94.8 93.6 90.4 90.5 94.0 95.4 99.8 

1.21 90.4 

4N 
SUB-BASIN 4N 

7.61 
0.35 0.35 3.50 
143 143 143 
143 143 143 
549 606 658 
803 803 833 
1006 1062 1072 
1450 1496 1819 
1635 1568 1505 

0.27 0.00 
143 143 
234 470 
658 681 
844 862 
1097 1116 
1595 1736 
1459 1419 
1135 1108 
866 842 
658 658 

HEC-1 INPUT 

143 
549 
772 
998 
1392 
1704 
1232 
968 
721 
412 

PAGE 79 

ID.. 



C33 
Combine R32-33 + 4N 
2 

R33-34 
Channel Route Prom C33 To C34 
Representative Of X-SECT. 5B1 
27 PLOW -1 

0.060 0.048 0.060 19200 0.006 
3447.0 5090.0 5240.0 5247.0 5289.0 5299.0 5377.0 5647.0 

98.4 92.3 91.3 89.2 89.7 91.1 95.0 98.4 
0.76 89.2 

3443 
3444 
3445 

1 

LINE 

C34 
Combine R33-34 + 40 

HEC-1 INPUT PAGE 80 

..... 9......10 ID. 

R34-17 
Channel Route From C34 To C17 
X-SECT. 3161 
16 PLOW -1 
.04 .035 .04 3100 .0065 
0 240 345 350 360 365 650 92 0 

732 728 726.5 725.6 725.6 726.5 728 732 
25 

Return to Drainage Area 5 

BDC32L 
Recall flow split diverted hydrograph C32L 

DC32L 

32L-35 
Chamel Route From left C32 flow split from C32 To C35 
Interpolated XSECT. between 5A1 and 5AZ 
49 FLOW -1 

0.050 0.054 0.050 45000 0.007 
4777.8 5125.0 5259.0 5274.0 5297.0 5313.0 5406.0 5787.3 
100.1 95.1 92.7 90.4 90.1 93.6 95.8 100.1 



5A 
SUB-BASIN 5A 

9.29 
0.35 0.35 3.50 
180 180 180 
180 180 180 
706 827 827 
1008 1041 1060 
1334 1355 1378 
2056 2172 2022 
1913 1851 1797 
1453 1426 1388 
1088 1088 1037 
827 827 767 
455 318 318 
295 295 295 

PAGE 81 

LINE 

KK R35-36 
m Channel Route From C35 To C36 
WM X-SECT. 561 
RS 25 FLOW -1 
RC 0.060 0.018 0.060 24600 0.006 

5B 
SUB-BASIN 5B 

4.88 
0.35 0.35 3.82 
144 144 144 
474 521 552 
827 850 894 
1279 1392 1487 
1467 1397 1336 
973 92 1 888 
624 552 543 
253 237 237 
144 144 144 
44 44 44 
44 44 44 
44 44 44 

0 0 0 

KK C36 
m Combine R35-36 + 58 
KO 21 
HC 2 132.23 

m Charnel Route From C36 To C37 
md X-SECT. 5C2 



LINE 

LINE 

HEC-1 INPUT PAGE 82 

KK DC37R 
KM Main flow at C37 follows railraod to u ~ a m e d  Wash No 6 (C370). 
KM Diverted flow (DQ record) passes through railroad and highway at 
KM Saucsda Wash. 

KK DC37AR 
KM Main flow at C37R flows along R/R to U ~ a m e d  No 6 
KM Diverted flow (DQ record) overtops R/R and Highway, overland flow to 
KM Quilotosa Wash at C16 
DT DC37AL 
DI 0 500 1000 2000 3000 3245 4000 5000 
DQ 0 495 990 1980 2970 3213 3960 4950 
* 

-~ ~ 

KM. Charnel Route From C37 to C17 
KM X-SECT. 3M1 
RS 16 FLOW -1 
RC .038 .038 .038 3150 .On13 
RX 0 5 10 47 125 

KK C17 
KM combine Rll-17 + R34-17 + 37A-17 
KM Combine before passing through multiple conveyance structures 
KM for Quilotosa and Quilotosa West at R/R and Highway 
KO 21 
HC 3 
* 

KK R17-13 
KM Channel Route From C17 To C13 
KM X-SECT. 3161 
RS 16 FLOW -1 
RC .04 .035 .04 1700 .003 
RX 0 0.1 40 50 80 
RY 750 716 715 712 712 
RL 15 711 

KK C13 
KM Combine R14-13 + R17-13 
HC 2 350.76 " 

HEC-1 INPUT 

KK 13-13A 
KM Chamel Route From C13 TO C13A 
KM X-SECT. 3M1 
RS 16 FLOW -1 
RC 0.030 0.035 0.030 4300 0.004 
RX 4925.4 4925.5 5139.0 5147.0 5192.0 5202.0 6237.9 6238.0 

KK DC37AL 
KM Recall flow split diverted hydrograph SC37AL 
DR DC37AL 

PAGE 83 



LINE 

RM Channel Route From C37AI. to C13A 
RS 16 FLOW -I 
RC .04 .035 .04 6500 .0045 
RX 0 200 300 400 500 650 800 1100 

KK 13A-16 
RM Channel Route From C13A To C16 
KM X-SECT. 3M1 
RS 16 F W W  -1 
RC 0.030 0.035 0.030 7500 0.004 
RX 4925.4 4925.5 5139.0 5147.0 5192.0 5202.0 6237.9 6238.0 
RY 110 99.1 94.9 89.6 89.7 95.1 99.1 110 
RL 9.61 89.6 
* 

RM SUB-BASIN 3Ed. reduced by 0.25 sq. miles to account for basin 3m(8/28/00) 
ax 3 .64  

HEC-1 INPUT 

KK W 1 4 R  
KM Recall flow split diverted hydrograph X14R 
DR W 1 4 R  . 
RM Channel Route From C14 to C16 
RS 12 F W W  -1 
RC 0.030 0.035 0.030 13300 .a045 
RX 1000 1200 1450 1490 1510 1550 1800 1950 

KK C16 
RM Combine R13A-16 + 3rd 
HC 3 354.40 
* 

Return to Drainage Area 5 at Sauceda Wash and 1-8 
" 

KK BIK37L 
RM Recall flow split diverted hydrograph C37L 
DR W 3 7 L  " 

R37-38 
Channel Route From C37 To C38 
X-SECT. 5C1 
10 F W W  -1 

0.030 0.036 0.030 13200 0.005 
4925.4 5103.0 5139.0 5148.0 5208.0 5219.0 5255.0 6255.0 
99.1 94.1 94.9 88.9 89.1 95.1 94.1 99.1 

2.24 88.9 

PAGE E 



SUB-BASIN 5C 

HEC-1 INPUT PAGE 85 

LINE ID, 

Top of Drainage Area 6N 

6N 
SUB-BASIN 6N at C53 

7.84 
0.35 0.35 3.71 0.32 0.00 

- - ~ 

Channel Route From C53 To C56 
X-SECT. 6Q2 
3 FLOW -1 

0.035 0.037 0.035 3200 0.005 

R56-59 
Channel Route From C56 To C59 
X-SECT. 6Ql 
20 FLOW -1 

0.030 0.036 0.030 14800 0.004 
4871.9 5066.0 5149.0 5174.0 5191.0 5217.0 
100.0 95.0 94.3 88.2 88.4 94.8 

6Q 
SUB-BASIN 6Q 

2.86 
0.47 0.05 3.64 0.68 1.00 
117 117 117 117 117 117 
540 568 602 638 666 698 

HEC-1 INPUT 

309 386 437 465 
736 780 833 884 

PAGE 86 

ID. 



KR C59 
RBI C h i n e  R56-59 + 69 
KO 21 
HC 2 

* Move to Top of Major Basin 6 

KR BDC4OL 
RM Recall stored hydrograph from C4O diversion left channel 

KK 4OL-41 
RBI Channel route left diversion from C40 To C41 
RM X-SECT. 6C1 
RS 18 FLOW -1 
RC 0.050 0.044 0.050 18000 0.009 
RX 4808.0 5048.0 5099.0 5110.0 5131.0 5136.0 5166.0 5346.0 
RY 101.0 96.0 95.9 91.4 91.2 95.2 96.6 101.0 
RL 0.73 91.2 . 
KR 6C 
1W SUB-BASIN 6C 

2674 
1952 
1425 
1021 
684 
488 
326 
228 
145 
57 
57 
57 
57 
0 
0 

INPUT PAGE 87 

LINE 

KR C41 
RM Combine R4OL-41 + 6C 
HC 2 28.82 . 
KR R41-43 
$Jd Chams1 Route From C41 TO C43 
RM Representative Of X-SECT. 6F2 
RS 32 FLOW -1 
RC 0.050 0.051 0.050 29600 0.009 
RX 4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
RY 96.0 91.0 89.9 85.1 86.6 89.6 94.5 96.0 
RL 1.77 85.1 
* 

KR 6D 
RM SUB-BASIN 60 
BA 9.98 
LD 0.30 0.30 8.05 0.09 5.00 
UT 242 242 242 242 242 242 242 242 



6E 
SUB-BASIN 6E at C42 

356 
291 
198 
169 
119 

PAGE 88 

LINE ID. 

R42-43 
Channel Route Prom C42 To C43 
Representati~e Of X-SECT. 6P2 
13 F M W  -1 

0.050 0.051 0.050 13000 0.008 
4066.0 5066.0 5240.0 5250.0 5300.0 5318.0 5418.0 5718.0 
96.0 91.0 89.9 85.1 86.6 89.6 94.5 96.0 

1.95 85.1 

KX 
m 
Ktd 

C43 
Combine R41-43 + 6D + R42-43 
3 

R43-44 
Channel Route From C43 TO C44 
Interpolated XSECT. between 6Fl and 6F2 

32 FLOW -1 
0.055 0.051 0.050 31000 0.007 
4797.5 5135.0 5239.0 5250.0 5286.0 5301.0 5372.0 5812.0 
96.9 91.9 91.2 86.9 87.4 92.0 94.7 96.9 

0.98 86.9 

6P 
SUB-BASIN 68 



602 589 
362 324 
198 185 
113 113 
35 35 
35 35 

HEC-1 INPUT 

LINE 

C44 
Combine R43-44 + 6F 
2 

R44-69 
Cha~lel Route From C44 To C69 
X-SECT. 651 
10 FLOW -1 

0.050 0.059 0.050 8000 0.005 
4867.1 5144.0 5192.0 5217.0 5237.0 

99.4 94.4 94.1 89.5 89.6 
0.89 89.5 

6H 
SUB-BASIN 6H 

61 
SUB-BASIN 61 

6.97 
0.31 0.35 4.08 0.38 
206 206 206 206 
676 744 789 840 

1181 1214 1277 1320 
1827 1988 2124 2498 
2095 1996 1908 1831 
1389 1315 1269 1232 
891 789 775 592 
362 338 338 338 

HEC-1 

1371 
2398 
1762 
1184 
592 
338 

INPUT 

2530 2340 2209 
1595 1524 1451 
1007 992 947 
364 364 3 64 
206 206 206 

PAGE 90 

LINE ID. 



KK C46 
m Combine 6H + 61 

KK R46-69 
m Channel Route Prom C46 To C69 
m Representative Of X-SECT. 6Kl 
RS 13 FLOW -1 
RC 0.060 0.047 0.050 7200 0.004 
RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 

KK C69 
m Combine R44-69 + ~46-69 
HC 2 

KK R69-47 
m Charnel Route From C69 To C47 
m Representative of X-SECT. 6Kl 
RS 8 FLOW -1 
RC 0.060 0.047 0.050 4800 0.003 
RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 
RY 100.1 95.1 93.1 91.2 90.9 94.1 92.5 100.1 
RL 0.49 90.9 

KK 65 
la SUB-BASIN 65 

UI 770 722 703 679 595 566 467 424 424 
UI 261 261 261 251 242 242 242 242 167 
UI 148 148 148 148 148 148 48 45 45 
UI 45 45 45 45 45 45 45 45 45 
UI 45 45 45 45 45 45 45 45 45 
UI 45 0 0 0 0 0 0 0 0 
UI 0 0 0 0 0 0 0 0 0 
* 

HEC-1 INPUT PAGE 91 

ID. ...... 1.......2.. ..... 3.......4......,5.......6.......7.......8.......9... LINE 

m Combine R69-47 + 6s 
HC 2 

KK DC47R 
m Main flow at C47 is in the right ChaMel (C47R) 
Wb Diverted flow (DQ record) goes into the left channel (C47L) 
DT lX47L 
DI 0 100 500 1000 2000 4000 8000 16000 32000 
DQ 0 50 250 500 1000 2000 4000 8000 16000 " 

KK 47R-48 
KM Channel Route From C47R To C48 
KM X-SECT. 6K1 
RS 15 FLOW -1 
RC 0.060 0.047 0.050 9600 0.005 
RX 4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 



6K 
SUB-BASIN 6K 

PAGE 92 

.... 10 
1 

LINE 

HEC-1 INPUT 

ID. 

DC48R 
Main flow at C48 is in the right channel (C48R) 
Diverted flow (DQ record) goes into the left channel (C48L) 

48R-50 
Channel Route From C48R To C50 
Representative Of X-SECT. 6L2 
24 F m W  -1 

0.050 0.070 0.050 10600 0.005 
4213.0 5213.0 5570.0 5595.0 5707.0 5761.0 5887.0 6887.0 

SUB-BASIN 60 at C45 
6.37 
0.35 0.35 3.50 
129 129 129 

R45-50 
Channel Route From C45 To C5C 



KM Interpolated XSECT. between 6L1 and 6L2 
RS 48 FLOW -1 
RC 0.050 0.062 0.05 22600 0.005 
RX 4257.0 5257.0 5479.0 5501.0 5573.0 5604.0 5717.0 6557.0 

" 
HEC-1 INPUT PAGE 93 

..... 10 LINE 

6L 
SUB-BASIN 6L 

6.34 
0.35 0.35 3.50 
140 140 140 
140 226 458 
645 683 683 
867 894 917 

1198 1284 1375 
1692 1604 1530 
1171 1146 1107 
855 844 809 
642 577 535 
247 247 247 
229 229 167 
140 140 140 
43 43 43 
43 43 43 
43 43 43 
43 43 0 
0 0 0 

KK C50 
I(M Combine R48R-50 + R45-50 + 6L 

R50-52 
Channel Route From C50 TO C52 
X-SECT. 602 

21 
25 FLOW -1 

0.050 0.050 0.050 13400 0.005 
4255.0 5255.0 5450.0 5603.0 5891.0 6002.0 6302.0 6437.0 

98.9 93.9 93.2 92.6 93.9 94.4 96.0 99.2 
4.71 92.6 

KK BDC47L 
KM Recall diverted hydrograph C47L 

47L-49 
Channel Route From C47L TO C49 
Representative of X-SECT. 6K1 
30 FLOW -1 

0.060 0.047 0.050 19400 0.005 
4300.0 5300.0 5963.0 5972.0 5994.0 6012.0 6357.0 7008.4 

HEC-1 INPUT PAGE 94 

.... 10 LINE 

KK BDC48L 
WI Recall diverted hydrograph C48L 
DR DC48L 

KK 48L-49 
KM Channel Route From C48L To C4S 



KM Representative Of X-SECT. 6L2 

616 
SUB-BASIN 616 

3.86 

KK C49 
Ktd Combine R47L-49 + R48L-49 + 616 

KX R49-51 
KM Channel Route From C49 To C51 
KM X-SECT. 601 
RS 22 FU3W -1 
RC 0.050 0.069 0.050 15000 0.005 
RX 4013.0 5013.0 5076.0 5093.0 5100.0 5112.0 5229.0 5849.0 
RY 95.0 90.0 88.8 84.9 84.9 89.7 91.9 95.0 
RL 0.65 84.9 
" 

KK 60 
KM SW-BASTN 60 

1026 
1838 
3808 

PAGE 95 

. - -- ~ ~ 

01 1934 2048 2161 2238 2363 2573 2849 3271 
HEC-1 INPUT 

LINE 

KK C511 
KM Combine R49-51 + 60 
HC 2 
* 

KK CPNDl 
WI Combine R50-52 + C511 
HC 2 98.03 . 
KK PNDl 
REI Resewoir ~ o u t e  at PNDl (C51 + C52) At The Gila  end Canal 
RS 1 ELEV 727.5 
SY 0.0 0.0 1.0 3.0 7.0 12.0 22.0 41.0 
SV 226.0 369.0 561.0 662.0 801.0 921.0 1041.0 
SE 727.5 728.0 729.0 730.0 731.0 732.0 733.0 734.0 
SE 737.0 738.0 739.0 739.5 740.0 740.5 741.C 



C510 
Main flow at C510 is in the left channel (R51-54) 
Diverted flow (DQ record) goes into the right channel (R52-55). 

Split reservoir route hydrograph downstream of GBC to simulate 
outflow from C51 and C52. 

C520 
0.0 135.0 233.0 287.0 377.0 400.0 442.0 479.0 515.0 546.0 

582.0 2834.6 11355.1 27511.5 
0.0 0.0 8.0 12.0 27.0 40.0 47.0 54.0 60.0 66.0 
87.0 192.0 1698.3 6480.3 

KK R51-54 
W Channel Route From C51 To C54 
W1 Representative Of X-SECT. 6P2 
RS 1 FLOW -1 
RC 0.035 0.034 0.035 1800 0.004 
RX 4799.4 5078.0 5091.0 5121.0 5136.0 5166.0 5177.0 5548.3 

" 
HEC-1 INPUT 

KK R54-57 
XEI Channel Route From C54 To C57 
WI X-SECT. 6P2 
RS 6 FLOW -1 
RC 0.035 0.034 0.035 7600 0.004 
RX 4799.4 5078.0 5091.0 5121.0 5136.0 5166.0 5177.0 5548.3 
RY 98.9 93.9 88.7 87.2 87.6 88.5 92.3 98.9 
RL 1.96 87.2 
* 

KK BC520 
KN Recall diverted hydrograph C520 

KK R52-55 
Wb Channel Route From C52 To C55 
KM Representative Of X-SECT. 6P4 
RS 1 FLOW -1 
RC 0.035 0.034 0.035 2400 0.004 
RX 4033.0 5033.0 5042.0 5062.0 5072.0 5082.0 5097.0 5277.0 

KK R55-57 
ICN Channel Route From C55 To C57 
KM X-SECT. 6P4 

KK R57-58 
m Channel Route From C57 To C58 
I(M X-SECT. 6P3 
RS 13 FLOW -1 
RC 0.060 0.065 0.050 10400 0.004 

PAGE 96 



INPUT 
LINE 

NO. 

65 

0.79 92.0 

HEC-1 INPUT 

LINE ID ....... 1.......2.......3.......4.......5.......6.......7.......8.......9.. 
6P 
SUB-BASIN 63 

5.21 
0.42 0.13 4.07 0.50 2.00 
177 177 177 177 177 177 177 343 582 
679 696 815 840 867 941 971 1001 1045 

1142 1199 1266 1331 1376 1450 1574 1731 1941 
2289 2368 2189 2005 1884 1766 1673 1596 1528 

KK C58 
KM Combine R57-58 + 6P 
HC 2 " 
ZZ 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FUlW 

(.) CONNECTOR (i---) RETURN OF DIVERTED OR PUXPED FLOW 
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(***) RUNOFF RLSO COMPUTED AT THIS LOCATION 
......................................... 
"**t..**t*t*t******~*~******************* . * 
* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

ENQINEERS * 
" MAY 1991 

r %R * 
VERSION 4.0.1E 

~- - 

* DoBson B Associates, Inc. 
" 

RUN DATE 03/16/01 TIldE 0 7 , 2 5 2 3 7  

" 

U.S. APNY CORPS OF 

HYDROLOGIC ENGINEERING 

609 SECOND 

DAVIS, CALIFORNIA 

* (916) 551-1748 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
GILA BEND AREA DRAINAGE MFiSTER PLAN 

EAST SIDE 
Bender and Sand Tank Washes (Major Basins 1, 2, and 7) 
Basin 7A broken down into three subbasins for floodplain delineation work by 
EEC and Premier (6/14/00) 
Quilotosa and sauceda Washes (Major Basins 3, 4, 5, and 6) 
Basin 3K broken down into three subbasins. 3KB, 3KC, and 3KD for floodplain d 
work by EEC and Premier (6/14/00) 

WEST SIDE work by EEC and Premier (Aug/Sept 2000) 
New Subbasin 3KA was added to existing Subbasin 3L. 
Removed the Storage Routes to reflect the absence of the Gila Bend Canal, wit 
the exception of the pond at C11 which was reduced to only include the borr 

Removed Diversions at C12, CllA, and C34. 
D/s of CPl2 a new concentration point was added at CPl4A, a new channel route 
added (~12-14A). and a diversion (DC14AL) takes place at Unnamed No. 2 and 
to limited conveyance thmugh culverts, flow is diverted to CP11B. D/S of 
mdifed channel route (R14A-14) conveys remaining flow in UMamed No. 2 to 

At CPllB routed flow 14B11A is routed back to C14. Overtopping analysis of t 
Railroad and 1-8 frontage road indicate that the runoff will flow through t 
overpass from CPllB back towards CP14. 

New Diversion between Unnamed No. 6 and Sauceda Wash based on rating curve de 
using HEC-RAS iterations of weir flow over canal and channel conveyance beh 
canal. 

A new diversion at the Railroad and Sauceda diverts flow back toward Unnamed 
DC37R. Then HEC-2 side weir is used to identify flow split over the canal. 
this divert DC37AR reduces flow to CP99, with diverted flow DC37AL overtopp 
and 1-8 highway. This diverted flow is routed (37L-13A) and joins flow in 
Wash at CP13A. 

Add a new divert at Hacker wash just north of Pima Road. The remaining flow 
in the diversion channel to join Quilotosa Wash at CP13, while the diverted 
sheet flow overland following the Original Hacker Wash alignment. 

100-Year 24-Hour Duration S t o m  

04/06/92 Input Filenames frmBurgess k Niple 1992 studyr B&ST24.H1 and S 
09/18/00 Mcdified Filenamei NoCanal.DAT 

Green & AMPT LOBS Rate Method 
s-Graph Unit HydrograDh 
Normal Depth Routing 

OUTPUT CONTROL VARIABLES 
IP8NT 5 PRINT CONTROL 
I P M T  0 PLOT CONTROL 
QSCAL 0. AmROGRAPIi PLOT SCALE 

IT HYDROGRAPH TIldE DATA 
NMIN 3 MINUTES IN COMPUTATION INTERVAL 
IDATE 13MAR92 STARTING DATE 
ITIXE 1200 STARTING TIME 

NO 600 NUMBER OF HYDROGRAPH ORDINATES - 
NDDATE 1 4 m 9 2  ENDING DATE 
NDTIME 1757 ENDING TIME 
ICENT 19 CENTURY MARX 

COMPUTATION INTERVAL 0.05 HOURS 
TOTAL TIME BASE 29.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 

0 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOUTNE ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 



47 JO INDEX STORM NO. 1 
STRM 4.53 PRECIPITATION DEPTH 
TRDA 0.01 TRANSPOSITION DRAINAGE AREA 

a PI PRECIPITATION PATTERN 

58 JD INDEX STORM NO. 2 
STRM 4.44 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



INDEX STORld NO. 3 
STRld 4.30 
TUDA , 10.00 

PRECIPITATION PATTERN 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



INDEX STORM NO. 4 
STRM 4.00 
TRDA 50.00 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

61 JD INDEX STOW NO. 5 
STRM 3.90 
TRDA 80.00 

PRECIPITATION PATTERN 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

INDEX STORM NO. 6 
STRM 3.85 
TRDA 100.00 

PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



63 J D  INDEX STORM NO. 7 
STRM 3.71 PRECIPITATION DEPTH 
TRDA 200.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.04 0.04 
0.01 0.01 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

64 J D  INDEX STOF34 NO. 8 
STRM 3.53 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 



0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.01 
0.04 0.04 0.04 0.04 0.04 0.04 
0.01 0.01 0.01 0.01 0.01 0.01 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 0.00 

WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P L O T  0 PLOT CONTROL 
QSCAL 0. HYDROGRAPHPLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 

TOUT 21 SAVE HYDROGRAPH ON TIITS UNIT  
I S A V l  1 F I R S T  ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL I N  HOURS 

WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING L E S S  THAN ZERO FOR PERIOD. EXCESS S E T  TO ZERO 
WARNING EXCESS AT PONDING LESS  THAN ZERO FOR PERIOD. EXCESS S E T  M ZERO 



1 5 3 6  KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P M T  0 P W T  CONTROL 
OSCAL 0. HYDROGRAPH P W T  SCALE - - 

IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON T H I S  UNIT 

I S A V l  1 F I R S T  ORDINATE PUNCHED OR SAVED 
1SAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0 . 0 5 0  TINE INTERVAL I N  HOURS 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

1 9 3 4  KO OUTPUT CONTROL VARIABLES 
TPRNT 5 PRINT CONTROL 
I P M T  0 P W T  CONTROL 
OSCAL 0 .  HYDROGFaPX PLOT SCALE 

~~ 
~ ---- ~~~ 

IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 2 1  SAVE RIDROGRAPH ON T H I S  W I T  

ISAV1 1 F I R S T  ORDINATE PUNCHED OR SAVED 
ISAVZ 6 0 0  LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0 . 0 5 0  TINE INTERVAL I N  HOURS 

2 0 2 1  KO OUTPUT CONTROL 
IPRNT 
I P M T  
QSCAL . 
IPNCH 

IOUT 
ISAV1 
ISAVZ 

TTMINT 

VARIABLES 
5 PRINT CONTROL 
0 PLOT CONTROL 

0 .  HYDROGRAPH P W T  SCALE 
0 PUNCH COMPUTED KYDROORAPH 

2 1  SAVE RIDROGRAPH ON T H I S  UNIT 
1 F I R S T  ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 
0 . 0 5 0  TIME IWERVAL I N  HOURS 



OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PIOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 T I E  INTERVAL IN HOURS 

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO 

**' HEC-1 ERROR 1 *** INVALID CARD IDENTIFICATION CODE OR CARD OUT OF SEQUENCE 
CARD NO. 3149 yK 0 2 1  

3518 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
TPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGMH ON THIS UNIT 
ISAVl 1 FIRST ORDIWATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 T I E  INTERVAL IN HOURS 

3553 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 T I E  INTERVAL IN HOURS 

3646 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 



IPWT 0 P W T  CONTROL 
QSCAL 0. HYDROGRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON TEIS UNIT 

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAVZ 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

3698 KO OUTPUT CONTROL 
IPRNT 
I P W T  
OSCAL - 
IPNCH 
IOUT 

ISAVl 
ISAV2 

TIMINT 

VARIABLES 
5 PRINT CONTROL 
0 P W T  CONTROL 
0. HYDROGRAPH P W T  SCALE 
0 PUNCH COMPUTED HYDROGRAPH 

21 SAVE HYDROGRAPH ON THIS UNIT 
1 FIRST ORDINATE PUNCHED OR SAVED 

600 LAST ORDINATE PUNCHED OR SAVED 
0.050 TIME INTERVAL IN HOURS 

3954 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 P W T  CONTROL 
QSCAL 0. HYDROQRAPH P W T  SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT 

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 IAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

4023 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P W T  0 P W T  CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
TOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 LAST ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 



4028 KO OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 
IPNCH 0 PUNCH COMPUTED HYDROGRAPH 
IOUT 21 SAVE HYDROGRAPH ON THIS UNIT 
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED 
ISAV2 600 U S T  ORDINATE PUNCHED OR SAVED 

TIMINT 0.050 TIME INTERVAL IN HOURS 

RUNOFF S-Y 
PLOW IN CUBIC FEET PER SECOND 

T T m  IN HOURS, AREA IN SQUARE MILES 

PEAK TIE3 OF AVERAGE FLOW FOR MAXIMOM PERIOD 
TIrn OF 

OPERATION STATION FLOW PEAK 
STAGE 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ 1B 1288. 12.80 271. 69. 55. 

ROUTED TO 
R61-62 1249. 13.05 268. 67. 54. +. HYDROGRAPH AT 

1C 2254. 13.10 561. 140. 112. 

HYDROGRAPH AT 
+ 1A 925. 13.00 314. 89. 72. 

3 COMBINED AT 
+ C62 4265. 13.05 1101. 286. 230. 

ROUTED TO 
+ R62-64 4024. 13.45 1090. 282. 226. 

ROUTED TO 
+ R63-64 307. 13.65 65. 16. 13. 

2 COMBINED AT 
+ C64 4215. 13.50 1149. 296. 238. 

ROUTED TO 
+ R64-65 4081. 13.75 1141. 293. 235. 

HYDROGRAPH AT 
+ 1E 1911. 13.25 521. 130. 104. 

HYDROGRAPH AT 
+ 1F 1892. 13.20 710. 210. 169. 

3 COMBINED AT 
C65 6348. 13.50 2197. 588. 472. 

+ a ROUTED TO R65-67 6207. 13.85 2166. 571. 458. 
- 

HYDROGRAPH AT 
+ 1.7 731. 12.30 182. 50. 40. 

BASIN XP7XIMOM 

AREA STAGE WAX 



ROUTED TO 

HYDROORAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROORAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

DIVERSION TO 

AmROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROOPAPH AT 



3 COMBINED AT 

DIVERBION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROORAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 



ROUTED TO 

HYDRWRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

4 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

DIVERSION TO 

HYDRODRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

5 COMBINED AT 



ROUTED TO 

HYDROORAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROORAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROORAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

R96-97 

2 P  

C 9 7  

9 7 - 1 0 0  

2 9  

R 9 8 - 9 9  

2R 

C 9 9  

9 9 - 1 0 0  

2 8  

ClOO 

1 0 0 1 0 1  

2 T  

C l O l  

1 0 1 1 0 2  

2U 

C 1 0 2  

1 0 2 1 0 3  

2 v  

C 1 0 3  

1 0 3 1 0 7  

2W 

1 0 4 1 0 5  

2X 

C 1 0 5  

1 0 5 1 0 7  



HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDRODRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ZY 

C107 

ZBB 

108111 

22 

110111 

2RR 

Clll 

111113 

ZCC 

C113 

113127 

2DD 

C127R 

200 

114115 

2HH 

C115 

115116 

211 

C116 

DC116L 

DC116R 

116119 

2EE 

118119 



HYDROGRAPH AT 

3 COMBTNED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROOTED TO 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBTNED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROOTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 



2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

XYDROGRAPH AT 

XYDROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 



ROUTED TO 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

XYDROORAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

XYDROORAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

XYDROORAPH AT 

2 COMBINED AT 

XYDROORAPH AT 

ROUTED TO 

XYDROGRAPH AT 

2 COMBINED AT 

XYDROORAPH AT 

2 COMBINED AT 

DIVERSION TO 



HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

WDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

DIVERSION TO 

HYDROGPAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

HYDROGPAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

4 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

K Y D R O G W H  AT 

2 COMBINED AT 



ROUTED TO 

DIVERSION TO 

HYDROORAPH AT 

ROUTED TO 

HYDROORAPH AT 

ROUTED TO 

ROUTED TO 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

RDUTED TO 

HYDROORAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 



HYDROGRAPH AT 

ROUTED TO 

2 COKBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED aT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3A 

R6-90 

C90 

R90-8 

38 

C8 

R8-9 

31 

C9 

R9-10 

3J 

C10 

R10-11 

3L 

CllI 

CllO 

Rll-17 

4A 

R26-27 

4B 

C27 

R27-28 

4C 

C28 

R28-29 

4E 



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDRODRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROCRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

ROUTED TO 

XXDROORAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
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