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Preface 

This study was conducted for the Flood Control District of Maricopa County (FCDMC) by JE 
Fuller /Hydrology and Geomorphology, Inc. (JEF) in association with Dibble & Associates 
(Dibble), M&B Aerial Mapping, LLC (M&B), and A Team Professional Associates, Inc (A 
Team). JEF was responsible for the overall management and integration of the work products 
fiom the other team members as well as for the performance of the hydrology and floodplain 
delineation for Galloway Wash and development of as-built plans for all structures modeled in 
this study. Dibble performed the floodplain delineation for Andora Hills Wash using existing 
hydrology provided by the FCDMC in the Technical Data Notebook for the study titled Cave 
Creek Above Carefree Highway Floodplain Delineation Study, FCD 95-28. M&B performed the 
topographic mapping using control surveyed by A Team. A Team also performed the survey in 
support of development of the as-built plans for all structures modeled in this study. 

Three change orders were issued for this project. Change Order 1 was for inclusion of the 
Dream Street Bridge on Galloway Wash, which was constructed after the original study was 
approximately 95% complete. Change Order 2 was for a time extension, and Change Order 3 
was for revisions to the floodway on Andora Hills Wash between river stations 1.266 and 1.609. 
The Change Order 3 revisions were requested by the Flood Control District of Marico~a County - 
as a result of a shift in the floodplain management strategy for that particular reach of Andora 
Hills Wash. JEF performed the subsequent floodway modifications to Andora Hills Wash 
between river stations 1.266 and 1.609 
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SECTION 1: INTRODUCTION 

1.1 Purpose of study 

The purpose of this floodplain delineation study is to develop revised 100-year peak discharges 
for the Galloway Wash watershed and to delineate revised 100-year floodplains and 100-year 
floodways associated with the Andora Hills and Galloway Washes using detailed step-backwater 
modeling methods based on new 2-foot contour interval, 200-scale topographic mapping. The 
100-year peak discharges for Andora Hills Wash were furnished by the Flood Control District of 
Maricopa County, based on discharges developed for a previous Floodplain Delineation; 
however, new hydrology was developed for Galloway Wash during this study. 

This information will be used to update existing floodplain regulations as part of the regular 
phase of the National Flood Insurance Program (NFP). The information will also be used by 
local and regional planners and floodplain administrators to further promote sound land use 
practices and floodplain development. 

This study is contained within portions of the Town of Carefree, Arizona, the Town of Cave 
Creek, Arizona, the City of Scottsdale, Arizona and unincorporated areas of Maricopa County, 
Arizona. This study includes approximately 3.0 river miles of Andora Hills Wash from its 
confluence with Cave Creek, and approximately 4.8 river miles of Galloway wash from its 
confluence with Cave Creek. 

1.2 Authority for study 

JE Fuller I Hydrology and Geomorphology, Inc. (JEF) performed this study under contract with 
the Flood Control District of Mancopa County (FCDMC). JEF's Project Manager for this project 
is Brian Iserman, P.E. The contract number is FCD 99-14. The FCDMC 1s located at 2801 West 
Durango Street, Phoenix, AZ 85009 (602) 506-1501. The Project Manager for the FCDMC is 
David Boggs, P.E. 

1.3 Location of study reach 

The Andora Hills and Galloway Washes are located in north east Maricopa County, Arizona (see 
Figure 1 and Figure 2). The watersheds of both Andora Hills Wash and Galloway Wash 
encompass approximately 24 square miles. The floodplain delineation covers sections 26,27, 
28,29,34,35,36 of Township 6 North, Range 4 East, and sections 30 and 31 of Township 6 
North, Range 5 East (see Figure 2, Reference 1). 

Andora Hills Wash is a well-defined, foothills wash with channel bottom widths typically no 
greater than approximately 20 feet. The channel bed material varies between coarse-grained 
sands and gravels to cobbles and boulders. The upper reaches tend to have more cobbles and 
boulders than the lower reaches. Galloway Wash is also a well defined foothills wash, however 
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it has main channel bottom widths typically greater than 60 feet. The channel bed material is 
uniformly comprised of course sands and gravels. Neither wash has significant overbank flow 
during the 100-year regulatory peak discharge. 

The climate in the area is semi-arid desert with an average annual precipitation of approximately 
12 inches. Precipitation is typically divided into two seasons of comparative rainfall depths: 
summer and winter. The summer storms are associated with warm, moist tropical air masses that 
enter the state from the Gulf of Mexico producing moderate to intense afternoon and evening 
thundershowers. Winter precipitation originates from the Pacific Ocean and produces light to 
moderate precipitation over relatively large areas. 

1.4 Methodology 

1.4.1 Hydrology 

The 100-year peak discharge values used for Andora Hills Wash were provided by the FCDMC 
in the Technical Data Notebook for the study titled Cave Creek Above Carefree Highway 
Floodplain Delineation Study, FCD 95-28'. This same study also provided a limited number of 
100-year discharge values for Galloway Wash. The HEC-1 modeling was done using the 
methodology set forth in the Drainage Design Manual for Maricopa County, Volume I, 
~ ~ d r o l o ~ ~ ~ .  To provide an adequate number of concentration points along Galloway Wash for 
the purpose of detailed hydraulic modeling, this study (FCD 99-14) includes additional 
hydrologic analyses. 100-year peak discharge values for Galloway Wash at additional 
concentration points were determined using the US Army Corps of Engineers (COE) HEC-1 
Computer Program, version 4.0.1E, dated May, 1991 in accordance with the methodology set 
forth in the FCDMC Drainage Design Manual. 

1.4.2 Hydraulics 

The U.S. Army Corps of Engineers HEC-RAS computer program, Version 2.2a, was used to 
determine the 100-year floodplaidfloodway limits and water surface elevations. Cross section 
data were developed using BOSS RiverCAD Version 4.0. The floodplaidfloodway limits and 
base flood elevations were drafted using AutoCAD Land Development Desktop Release 2, 
Service Pack 1. Cross section locations are shown on the work study maps found in the back 
pockets of the Exhibit Maps section of this notebook. 

1.5 Study Results 

This study resulted in the new delineation of approximately 7.8 miles of floodplaidfloodway in 
the Andora Hills and Galloway Washes study area. The new delineation of Andora Hills Wash 
includes modeling of five culverts and two split-flow junctions. The new delineation of 
Galloway Wash includes modeling of one culvert, two bridges, two split-flow junctions and one 
tributary junction. The inundation areas and water surface elevations for the newly delineated 
floodplains and floodways are shown in the maps in Section 5 and the Exhibit Maps at the end of 
this notebook. 
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SECTION 2: ADWRIFEMA Forms and Local GovernmentIADWR 
Abstracts 

2.1 Study Documentation Abstract for FEMA Submittals 

Study Documentation Abstract Initial Restudy CLOMR LOMR X Other 
For FEMA Submittals Study 

Section 2.1: Study Documentation Abstract for FEMA Submittals 
2.1.1 Date Study Accepted 
2.1.2 Study Contractor JE Fuller 1 Hydrology and Geomorphology, Inc. 

Contact(s) Brian R. Iseman, P.E., Jonathan E. Fuller, P.E. 

Address 6101 S. Rural Rd., Suite 110 
Tempe, AZ 85283 

Phone (480) 752-21 24 

Internal Reference Number 
2.1.3 FEMA Technical Review Michael Baker, Jr. 

Contractor 

Contact(s) Pemille Buch-Pederson 

Address 3600 Eisenhower Ave. 
Suite 600 
Alexandria, VA 22304 

Phone 703-3 17-6224 

Internal Reference Number 
2.1.4 FEMA Regional Reviewer Michael Baker, Jr. Engineering 

Phone (703) 960-8800 
2.1.5 State Technical Reviewer Arizona Department of Water Resources 

Phone (602) 41 7-2445 
2.1.6 Local Technical Reviewer Flood Control District of Maricopa County (FCDMC) 

Phone (602) 506-1501 
2.1.7 Reach Description Galloway Wash from confluence with Cave Creek to Pima Rd., 

Andora Hills Wash from confluence with Cave Creek to Burro Rd. 
2.1.8 USGS Quad Sheet(s) with Cave Creek, & Wildcat Hill Arizona 1965, Photo Revised 1981, 

original photo date & latest Original photo date: 1962 
photo revision date 

2.1.9 Unique Conditions and 
Problems 

2.1 .I0 Coordination of Peak FCDMC, 1998, from existing Upper Cave Creek Hydrology 
Discharges FCDMC Contract No. 95-25 and from th~s  current project 
(Agency, Date, Comments) FCDMC Contract No. 99-14 
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2.2 FEMA Forms 

FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL FORM I Expires April 30, 2001 

Public reporting burden for this form is estimated to  average 2.13 hours per response. The 
burden estimate includes the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
burden to: Information Collections Management, Federal Emergency Management Agency, 500  
C Street, S.W., Washington DC 20472; and to  the Office of Management and Budget, 
Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
You are not required to respond l o  thir collection of information unless a valid OMB Control Number is displayed in the upper right corner of thir 

) form. I 
1. REQUESTED RESPONSE FROM FEMA 

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

[XI LOMR A letter from FEMA officially revising the current NFlP map to  show the changes to  floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Parts 6 0  & 65.1 

2. OVERVIEW 
1.  The basis for this revision request is (are): (check all that apply) 
[XI - Physical Change [XI Improved MethodologyIData [XI Floodway Revision I 

1 Other Describe: 
'ote: A photograph is not required, but is very helpful during review 

I 2. Flooding Source: Andora Hills and Galloway Washes 

3. Project Namelldentifier: Floodplain Delineation Study of Andora Hills and Galloway Washes, FCD 99-14 

I 4.  FEMA zone designations affected: Zone AE. Zone X 
(example: A. AH, AO, A1-A30, A99, AE. V, V1-V30, VE. B, C, 0, XI 

5. The NFlP map panel(s1 affected for all impacted communities is (are): 

Community No. 

040037 

040126 

040129 

04501 2 

L PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 

6. The area of revision encompasses the following types of flooding and structures. Check all that apply. 

Form 8189, May 97 

Types of Floodinq 
[XI Riverine 

Coastal 
Alluvial fan 
Shallow Flooding le.g. Zones A 0  and AH) n Lakes 

Revision Requester and Community Official Form 

2-2 

Community Name 

Unincorporated Maricopa County 

Town of Carefree 

Town of Cave Creek 

City of Scottsdale 

Structures 
Channelization 
LeveeIFloodwall 
BridgelCulvert 
Dam 

n Fill 

M T ~ 2  Form 1 Page 1 of 5 

State 

AZ 

AZ 

AZ 

AZ 

Map No. 

0401 3C 

0401 3C 

04013C 

0401 3C 

Panel No. 

805F 808G 
809G 
805F 808G 
809G 
805F 808G 
809G 
805F 808G 
809G 

Effective 
Date 
1213193 

1213193 

1213193 

1213193 



4. ENCROACHMENT INFORMATION 
) 1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP7 

q Yes No I 
Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

approval of the revised floodway by the appropriate State agency. 
2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more 
than 0.000 f e e t 7 0  Yes q No NlA 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the 
base flood elevation to increase at any location by more than one foot lor other increase limit if community or state has adopted 
more stringent criteria - even if a floodway has not been delineated by FEMA17 q Yes €a NO 

I If the answer t o  either items is Yes, please attach documentation that all requirements of Section 65.12 of the NFlP regulations 
have been met, regarding evaluation of alternatives. notice t o  indivi ual legal property owners. concurranca of CEO, and 
certification that no inrurable structuras are impacted. 7 I 

I 1 
5. MAINTENANCE RESPONSIBILITY 

I The community is willing to assume responsibility for U performing U overseeing compliance with the maintenance 1 

I and operation plans of the 
(Name) 

flood control structure. If not performed promptlv bv an owner other than the communitv. the communitv will orovide the I . .  . . . 
necessary services without cost to the ~ederal  government. 
Operation and maintenance plans are attached. Yes No [SI NIA I 

6. REVIEW FEE - . - - - . - - - . - - 

I The review fee for the appropriate request category has been included. U Yes Fee amount: $ 
OR I 

ard P. Harris. P.E. Prolect Manaqer 
Printed Name and Title of Revision Requester 1 

I This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local 
agencies t o  replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 
'31 Yes 

teese see Instructions for Fee Amounts 

7. SIGNATURE 
L 

I District of Maricooa Countv I ~ ~ E ~ t N l ~ m e  

Note: I understand that my signature indieataa that all information 
submitted in aupport of this request is correct 

Signature of Revision Requester 

Jonathon Pearson. Town Administrator 
Printed Name and Title of Community Official 

Town of Carefree. Arizona 
Communitv Name 

Note: Signature indicates that the community understands, from tha 
revision requester, the Impacts of the revblon on flooding conditlonr 
in the community. 

7N- 
SiBnature of Community Officiel 

. . ,~~ 

Telephone No.: I6021 506-1501 Date: / 6 / I I Telephone No.: J4801 488-3686 Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

This certification is in acc rdance with 44 CFR Ch. 1, Sect 65.2 

,luLw.- c / / ~ / o /  
Signature 

Brian iserman. P.E.. Hvdroioaist 
Printed Name and Title of Revision Requester 

Registr No. 29325 Expires (Date1 State 

Type of License/Expertise: 

Check which forms have been included with this 
request 

Form Nama and INumber) Rasuired if ...... 
Hydrologic 131 new or revised discharges 
Hydraulic 14) new or revised water-surface elevations 
Mapping 151 floodplainlfioodway changes 
Channelization 181 channel is modified 
BridgelCulvert 171 additionlrevision of bridgalculvert 
LeveelFloodwall 181 additionlrevision of leveelfloodwall 
Coastal I91 new or revised coastal elevations 
Coastal Structures (1 01 addition/revision of coastal structure 
Dam Ill) additionlrevision of dam 
Alluvial Fan 11 21 structures proposed on alluvial fan 
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4. ENCROACHMENT INFORMATION 
1.  Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes !Xi No I 
~ e ~ a t t a c h ~ c o p y  of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

dpproval of the revised floodway by the appropriate State agency. 
2. Does the developmant in the floodway cause the 1 % annual chance (base) elevation to increase at any location by more 
than 0.000 f e e t ? n  Yes No N/A 
3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the 
base flood elevation t o  increase at any location by more than one foot (or other increase limit i f  community or state has adopted 
more stringent criteria - aven if a floodway has not been delineated by FEMA)? q Yes H No 

I If the answer to either items is Yes. please attach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of altematives, notice to indivi ual legal property owners. concurrence of CEO, and 
certification that no insurable structures are impacted. f I 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is willing t o  assume responsibiltty for U performing U overseeing compliance with the maintenance 1 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the 

necessary services without cost t o  the Federal government. 
Operation and maintenance plans are attached. q Yes No H NlA 

6. REVIEW FEE 
I The review fee for the appropriate request category has been included. U Yes Fee amount: S i 

I OR 
This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 

federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal, State, or local 
agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 
C;4 Yes I 

'ease see Instructions for Fee Amounts I 
7. SIGNATURE 

N O W  I understand that my signature indkates that all Information 
submined In support of this request Is correct 

/ 
Signature 6f Revision Requester 

Richard P. Harris. P.E. Proiect Manaqer 
Printed Name and Title of Revision Requester 

Flood Control District of Marico~a County 
Company Name 

Telephone No.: I6021 506-1 501 Date: O>~ZJ / ( J  

Note: Signature Indicates that the communhy undentanda, from the 

Printed Name and Title of Community Official 

Citv of Scottsdale. Arizana 
Community Name 

Telephone NO: PI301 112-7852 Date: 5bd7 
CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 

AND/OR LAND SURVEYOR 
This ertification is in acc dance with 44 CFR Ch. 1, Sect 65.2 LA& """ ' 

Signature 

Brian Iserman. P.E.. Hvdroloaist 
Printed Name and Title of Revision Requester 

Registr No. 29325 Expires (Date) 9/30/01 State & 

Type of LicenseIExpertise: 

Check which forms have been included kith this 
request 

g Form Hydrologic Name and 131 (Number) Reauired if ...... 
new or revised discharges 

Hydraulic (4) new or revised water-surface elevation8 
C(4 Mappine 15) floodplainlfloodway changes 

Channelization 16) channel is modified 
[XI BrldgelCulvert (7) additionlrevision of bridgelculvart 

LaveelFioodwall 18) additionlrevision of leveelfloodwali 
Coastal 191 new or revised coastal elevations 
Coastal Structures 110) additionlrevision of coastal structure 
Dam 1111 addition/revision of dam 
Alluvial Fan 11 21 structures proposed on alluvial fan 

2rm 81-89, May 97 Revision Requester and Community Official Form MT-2 Form 1 Page 4 of 5 



4. ENCROACHMENT INFORMATION 
) 1. Does the State have ~urisdiction over the floodway or its adoption by communities participating in the NFIP? 

yes (XI NO I 
Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

I 
approval of the revised floodway by the appropriate State agency. 
2. Does the development in the floodway cause the 1 % annual chance (base) elevation to increase at any location by more 
than 0.000 f e e t ? o  Yes No NlA I 
I 3. Does the cumulative effect i f  all develop~ent  that has occurred since the effective SFHA was originally identified cause the 

base flood elevation t o  increase at any location by more than one foot lor other increase limit i f  community or state has adopted 
more stringent criteria - even if a floodway has not been delineated by FEMA)? Yes 1x1 NO I 
I if the answer t o  either items is Yes. please attach documentation that all requirements of Section 65.12 of the NFIP regulatlonr 

have been met, regarding evaluation of alternatives. notice to indivi ual legal property owners, concurrence of CEO, and 
certification that no insurable structures are impacted. 7 I 

I I 
5. MAINTENANCE RESPONSIBILITY 

I The community is willing to assume responsib~lity for U performing U overseeing compliance with the maintenance i 

I 
and operation plans of the 

(Name) 
flood control structure. If not performed promptly by an owner other than the community, the community will provide the 

necessary services without cost to the Federal aovernment. I I Operation end maintenance plans are attached. 
- 

• Yes 0 No NIA I 
6. REVIEW FEE 

I The review fee for the appropriate request category has been included. U Yes Fee amount: S 
OR I 

I This request is based on a federally sponsored flood-control project where 50 percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydrologic and hydraulic studies conducted by Federal. State, or local 
agencies t o  replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee exempt. 
B yes 

lease see Instructions for Fee Amounts I 
7. SIGNATURE 

Nom: I understand that my signature Indicates that all Information 
submmsd in suppart of thls request is correct 

Signature of Revision Requester 

Richard P. Harris. P.E. Proiect Manaaer 
Printed Name and Title of Revision Requester 

Flood Control District of Maricooa County 
Company Name 

Telephone No.: @21 506-1501 Date: QS;/ZA/ I Telephone No.: J4801488-1400 Date: 512 4/200 1 

NOW Signature indicates that the communky understands, from the 
revislon requester. the Impacts of tha revision on flooding condltlon8 

Ysama Abuibarah. Town Manaaer 
Printed Name and Title of Community Official 

Town of Cave Creek. Arizona 
Communitv Name 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER 
AND/OR LAND SURVEYOR 

R ch. 1, sect 65.2 

5 / / g / 0 /  
Signature 

Brian Iserman, P.E.. Hvdrolo~ist 
Printed Name and Title of Revision Requester 

Registr No. U Expires (Date) State & 

Type of LicenseIExpenise: 

Check which forms have been included wlfh this 
request 

Form Name and INumber) Roaulred if ...... rn Hydrologic I31 new or revised discharges 
Hvdmulic 141 new or revised water-surface elevations 
Mapping (51 floodpiainlfloodway changes 
Channelization (6) channel is modified 
BridgeICulve~ (71 additionlrevision of bridgelculven 
LeveelFloodwall 181 additionlrevision of leveelfloodwall 
Coastal 191 new or revised coastal elevations 
Coastal Struetuns 1101 additionlrevision of coastal structure 
Dam Ill1 additionlrevision of dam 
Alluvial Fan 1121 structures proposed on alluvial fan 

)rm 81-89, May 97 Revision Requester and Community Official Form MT-2 Form 1 Page 5 of 5 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
HYDROLOGIC ANALYSIS FORM Expires April 30, 2001 

~ b l i c  reporting burden for this form is estimated t o  average 3.67 hours per response. The burden estimate 
includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed 
data, and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and 
any suggestions for reducing this burden to: Information Collections Management. Federal Emergency 
Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, 
Papework Reduction Project (3067-0148), Washington, DC 20503. 

YOU are not required to respond to this collection of infonnation unless a valid OM6 Control Number is displayed in the uppr rigM comer of this 
. -. . . . . I 

Note: Fill out one form for each flooding source studied 
I 1 

I Community Name: Unincor~orated Maricopa County, Town of Carefree. Town of Cave Creek. City of Scottsdale. Arizona 

I Flooding Source: Gallowav Wash 

Project Namelldentifier: FloodDlain Delineation Studv of Andora Hills and Gallowav Washes. FCD 99-14 I 
1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis rn Improved data rn Changed physical condition of watershed 

I Alternative methodology Proposed Conditions (CLOMR) Other I 
For the reason stated above, please attach a detailed explanation. If a computer programlmodel was used in revising the 
hydrologic analysis, please provide a diskette with the input files for the same flood recurrence intervals contained in the FIS for 
that stream; and at least for the 1 % annual chance (base) flood where no detailed study exists. 
Explanation provided: rn Yes No Diskettes provided: rn Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Data Data Included 
Statistical Analysis of Gage Records Form 3 -Attachment A Yes No 
Regional Regression Equations Form 3 -Attachment C Yes No 
PrecipitationlRunoff Model Form 3 -Attachment D rn Yes No 
Other Back-up computations and supporting data Yes No 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. Yes No [XI Not Required 
If Yes, attach evidence of approval. Approval attached. If No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) 

I See Paae 4-26 in the TDN for an expanded, detailed 
comparison of discharaes at 11 concentration ~oints. - 
- - - - 

Note: When revised discharges are not significantly different than the FIS discharges, FBMA may require a confidence limits 
analysis (see attachment 6) at a later date to complete the review. 
If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 
discharges to the effective discharges. Explanation Included rn Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 

historical data are available for the flooding source please provide: Location, peak dischargedwater-surface elevations and I 
~ates, and source of information. Data Attached [XI Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAIUNG ADDRESS I 
FBAA Form 81-898, MAY 97 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



AlTACHMENT D: PREClPlTATlONlRUNOFF MODEL 

Method or model used: 

Version: 

Date: 

Source of rainfall depth: 

Source of rainfall distribution: 

Rainfall duration: 

Areal adjustment to precipitation (%): 

Maximum overland flow length is 

Hydrograph development method: 

Loss rate method: 

Source of soils information: 
Source of land use information: 

FIS: Revised: 1 
TR-20, HEC-1 

Not Available 

Not Available 

NOAA Atlas II 

Not Available 

Not Available 

Not Applicable 

Mav 1991 

NOAA Atlas II 

SCS Tvpe II 

See Table 2 of FCDMC 
Drainaae Desian Manual. 
Volume I 

NIA. Snvder & Clark Unit N/A.Given Unit Graph used 
Graphs used 
Snvder & Clark The Phoenix Mountain 8 

Desert Ranaeland S-Graphs 
from Table 5.3 of the FCDMC 
Drainaqe Desian Manual. 
Volume I 

Green & Ampt and others NIA Green & Ampt 

Not Available SCS & USFS provided by 
FCDMC diaitally 

Channel routing method: normal depth storage routing Normal Depth 8 others N/A Normal depth storaqe routing 

10. Reservoir routing: 

11. Baseflow considerations: no 

Modified Puls 8 others N/A Modified Puls 

Yes 

Yes 
If Yes, explain below how baseflow was determined: 

IXI No Yes 

Yes 

IXI No 

NO 

12. Snow melt considerations: 

13. Model calibration: 
If Yes, explain below how calibration was performed 

Yes 

Yes 

Yes 

Yes 

14. Future land use condition: 
If Yes, explain why below 

Yes Yes IXI No 

15. Attach precipitationl~noff model, hydmlogic model schematic, curve number calculations, time of concentration 
calculations, and supporting maps, delineating the watelshed boundaly and drainage area divides. 

Information and Maps pmvided? [XI Yes 

LNOTE: FEMA policy is to base flooding on existing conditions. I 
Hydrologic Analysis Form MT-2 Form 3 Page 5 of 5 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires April 30, 2001 

l+blic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
Federal Energency Management Agency, 500 C Street, S.W.. Washington DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction Roject (3067-0148), Washington, DC 20503. 

You are not mquired t o  respond t o  thii collection of infonnation u n l m  a valid OM6 Control Number is displayed In the upper right comer of t h i i  
form. 

Note: Fill out one form for each flooding source studied 
Community Name: Unincorporated Maricooa County. Town of Carefree. Town of Cave Creek. City of Scottsdale. Arizona 

Flooding Source: Andora Hills Wash 

Roject Namelidentifier: Flood~lain Delineation Study of Andora Hills and Gailowav Washes, FCD 99-1 4 

1. REACH TO BE REVISED 
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIW(s) attached depicting area of the revision (highlighted, or circled)? IXI Yes 

Downstream Limit: River mile 0.1 

Upstream Limit: River mile 3.023 

2. MODELS SUBMITTED 
Reuulrements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models listed 
below (items 1-4) and a summary of the source of input parameters used in the models 
lust  be provided. The summary must include a description of any changes made from 
lode1 to modei (eg., Duplicate Effective model to Corrected Effective modei). At a 

minimum, the Duplicate Effective (item I )  and the Revised 
or Post-Roject Conditions (item 4) models must be submitted. See instructions for 
directions on when other models may be required. 

for areas which do not have detailed flooding: 
Only the 100-year (Base) flood profile is required. 
A hydraulic model is not required for areas which 
do not have detailed flooding; however, BFEs may 
not be added to the revised FIRM. If a hydraulic 
model is developed for the area, items 3 and 4 
described below must be submitted. 

If hydraulic models are not davelopd, hydraulic analyses (including all calculations) for existing or pre-project condinions and revised or post- 
project condinions must be submitted. 

1. Duplicate Effective Model Natural File Name - Flwdway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred ta as the effective models (lo-, SO-, loo-, and 500-year multi-profile runs and the flwdway run) 
must be obtained and then reproduced on the requester's equipment to produce the Duplicate Effective model. This i s  required to assure that the effcctive models 
input data has been transferred correctly to the requester's equipment and to assure that the revised data will be integrated into the effective data to provide a 
continuous FIS model upstream and downstream of the revised reach. 

2. Conected Effective Model Natural File Name - Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional cmss sections to the Duplicate 
Effective model, or incorporates more detailed topographic information than that used in the currently effective model. The Correctly Effective model must not 
reflect any man-made physical changes since the date of the effective model. An error could be a technical error in the modeling procedures, or any construction in 
the floodplain that occurred prior to the date of the effcctive model but was not incorporated into the effective model. 

3. Exi i lnu or R e - M i  Conditions Modal IXI Natural File Name Andora.~r[ [XI Flwdway File Name Andora.pri 
The Duplicate Effective modei or Corrective Effective model i s  modified to produce the Existing or Pre-Project Conditions model to reflect any modifications that 
have occurred within the floodplain since the date of the Effective model but prior to the construction ofthe project for which the revision is being requested. If no 
modification has occurred since the date of the effective model, then this modei would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Wvised w Post-Roiect Condition. Model Natural File Name - Floodway R e  Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) i s  revised to reflect revised or post-project 
conditions. This model must incorporate any physical changes to the floodplain since the effective model was produced as well as the effects of the project. When 
the request i s  for the proposed project this model must reflect proposed conditions. 

5 . r -  Please attach a sheet describing all other models submitted along with the file names. Natural [7 Floodway . 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 



3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? !Xl Yes NO 
1OTE: If the effective studv is an aDDroximate studv. the slo~elarea method Is recommended. 

I the situation. 

0 Supercritial depth [XI Critical Depth Drawdowns Negative floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

[XI Water surface elevations h~gher than the end points of cmss sections 

floodway discharge is different than the Natural 100-year (base) flood discharge. 

I Project causes 1 OO-year floodplain or floodway elevations to increase (state if increases are located off the 
requestefs property) 

I Explanation attached wilh Form [XI Explanation pmvided on attached p t i n l d  
If Hydnulic model used io HEC-2, has it been checked with FEMA' S CHECK-2 comwter m r a m  n Yes n N~ . - - - 

) (see Instructions fw Information on how to  obtain CHECK-2) I 
5. W I S E D  FIfUdIFBFM AND FLOOD PROFILES 

1. Mi le Transnion I 
a. 100-Year Water-Surface Oevations - indicate the difference in water surface elevations where the project 100-year 
elevations tie into the existing 100-year water Surface elevations at each end of the project. 

Downstream End: -within (feet) Upstream End - within - (feet) 

b. Floodway Elevations - indicate the difference In water surface elevations where the project floodway elevations tie into 
the existlng floodway water surface elevations at each end of the project. I 
Downstream End: within ( f e e t )  Upstream End -within -(feet) 

C. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing 
floodway width at each end of the project. 

Downstream End within (feet) Upstream End -within (feet) 
Cmss-Section # Cmss-Section # 

M i l e  Checkl i i  (check box if Information has been provided on pmflle) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

(XI Stream Name [XI Community Name [XI Corporate Limits labeled [XI Study limits labeled 

(XI Confluences labeled [XI Channel Stationing [ql Streambed profiled [XI Cross Sections labeled 

[XI Horizontal/Vertical Scales ind~cated [XI 1 OO-year elevs profiled' 

[XI Road Crossings [XI Labeled Low Chord Elevations (XI Top of Road Oevations 

*Al l  recurrence intervals in the effective study must also be profiled. 
Roodway Data Table 
Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 
floodway Data Table Attached (XI Yes Not Required 

I I 
Form 81-89. May 97 Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



Section 3 
Explanation of starting water-surface elevations: 

Normal depth is the basis for the starting water surface elevation for Andora Hills Wash. Starting 
water-surface elevations for tributaries are assumed to equal the computed water surface elevations 
of the main streams just downstream of the confluence (i.e., HEC-RAS junction assuming 
coincident peaks). This assumption is valid because all tributaries in this study originate as 
distributary branches born from the main stream (i.e., the ratio of the tributary watershed area to the 
main stream watershed area is approximately 1.0). 

Section 4 
Explanation of critical depth: 

32 of 86 cross sections modeled default to critical depth. Slopes for the entire study area average 
1.7%. Therefore, critical flow is expected to occur in parts of the study area with the greatest 
slopes. 

Explanation of water surface higher than the endpoints of cross sections: 

All cross sections contain the 100-year discharge, however an inconsequential flow split (i.e., 
breakout flow) of approximately 1 cfs occurs between River Stations 2.090 and 2.124. This 
relatively small flow split was not modeled per the FCDMC's request. A separate HEC-2 split flow 
analysis, which uses the side weir routine, was used to estimate the overflow discharge; this model 
output is located in Appendix E of the TDN. The split discharge estimate was not deducted from 
the discharge used in the floodplain delineations presented in this study. The entire 100-year peak 
discharge continued to be used for further downstream delineation per the FCDMC's request. 

One other breakout of approximately 276 cfs occurs at kve r  Station 1.461. A detailed split flow 
analysis was not conducted for this breakout because the expected flood hazard associated with this 
breakout could not be adequately characterized using the HEC RAS model. Instead, the area 
impacted by this breakout has been modeled using approximate methods to determine an A Zone. 
Supporting documentation for the approximate A Zone delineation is included in Appendix E. The 
split discharge estimate was not deducted from the discharge used in the floodplain delineations 
presented in this study. The entire 100-year peak discharge continued to be used for further 
downstream delineation per the FCDMC's request. 



b FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 I 
R l V W N E  I COASTAL MAPPING FORM I Expires April 30. 2001 

1 Public re~or t ina  burden for this form is estimated to averaae 1.5 hours Der resDonse. The burden estimate includes - 
the t ime'for reviewing instructions, searching existing dGa sources, gathering and maintaining the needed data, 
and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management. Federal Emergency Management 
Agency, 500 C Street, S.W., Washington DC 20472; and t o  the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 

YOU are not required to respond to this collection of information unless a valid OMB Contml Number is displayed in the upper righi comer of thii 

Note: Fill out one form for each flooding source studied 
I 

I Community Name: UnincorDorated MaricoDa Countv. Town of Carefree. Town of Cave Creek, City of Scottsdale, Arizona I I Flooding Source: Andora Hills Wash 

I Project Namelldentifier: Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14 I 
I This is a Manual Diclital submission. Dioital mao submissions may be used to uodate dioital FIRMS IDFlRMs). For I 

a. Revised approximate 100-year floodplain boundaries (Zone A 

2. Stream alignments, road alignments and dam alignments. 
f .  Current community boundaries. 

j. The signed certification of a registered professional engineer 
k. Location and description of reference marks 
I. Vertical datum (example: NGVD, NAVD) 
m. Coastal zone designations tie into adjacent areas not being revised 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... Yes 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ............... q Yes 

I If any items are marked No or NIA please attach an explanation. 

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey. 
May 1979. beach profile. June 1987 etc.)? Aerial maDDinq. flown 9130199. and Field Survey performed throuqhout S~rinq, 
2ooo 
3. What is the scale and contour interval of the following workmaps? 

1 Effective FIS Scale 400 Contour Interval 41 I 
I Revision Request Scale 1"= 200' Contour Interval 21 

NOTE Revised topographic information must be of equal or greater detail than effective. 

I 4.  Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the I - .evisions or adjacent to the area of revision for coastal studies. FIRMIFBFMattached? N Y e s n N o  

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAIUNG ADDRESS I 
Form 81-89D. May 97 Riverine 1 Coastal Mapping Form MT-2 Form 5 Page 1 of 2 



2. EARTH FILL PLACEMENT 
I 

The fill is: Existing Proposed (XI NIA 

Has f ~ l l  beenlwiil be placed in the regulatory floodway? 
If Yes, please attach completed Rverine Hydraulic Analysis Form (Form 4). 

Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? 

If Yes, then complete A, 6,  C, and D below 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? 

Yes 17 NO 

Yes No 

Yes No 

I If Yes, justify steeper slopes I 
Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows with 

velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover of grass, 
vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 100-year flood must. 
at a minimum, be protected by stone or rock riprap.) I b' 

Yes No 

If No, describe erosion protection provided 

Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maxlmum density obtainable with 
the Standard Proctor Test Method or acceptable equivalent method? Yes No 

Can structures conceivably be constructed on the f ~ l l  at any time in the future? Yes No I 
If Yes, attach certification of fill compaction (item 3c. above) by the community' s NFIP permit official, a registered pmfessional 
engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFIP regulations. 

Fill certification attached Yes NO 

Has fill beenlwiil be placed in a V zone? Yes NO 

I If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

No 

If Yes, attach the Coastal Structures Form (Form 10). l Ies 
I I 

RiverineICoastal Mapping Form MT-2 Form 5 Page 2 of 2 
Explanation for Mapping Changes, 1A 

This is a detailed study with no Zone A boundaries. 

Explanation for Mapping Changes, lM, IN, & 1 0 , l I  

No coastal or V- zones. 
Study not for individual property. 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS FORM Expires April 30, 2001 

Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management. 
Federal Emergency Management Agency, 500 C Street, S.W.. Washington DC 20472; and to the Mf ice of Management and Budget, Paperwork 
Reduction Roject (3067-0148), Washington. DC 20503. 

You are not required t o  respond t o  this collection of information unless a valid OM6 Control Number is displayed in the upper right c o m r  of thii 
form. 

Note: Fill out one form for each flooding source studied 
Community Name: Unincor~orated Maricopa Countv. Town of Carefree. Town of Cave Creek. Citv of Scottsdale, Arizona 

Flooding Source: Gallowav Wash 

Roject Namelldentifier: Roodplain Delineation Study of Andora Hills and Gallowav Washes. FCD 99-1 4 

1. REACH TO BE W I S E D  
Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? [XI Yes 

Downstream Limit: River mile 0.035 

Upstream Limit: River mile 4.832 

2. MODELS SUBMITTED 
Reauirements: f w  a m s  which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models listed 
''elow (items 1-4) and a summary of the source of input parameters used in the models 

lust be provided. The summary must include a description of any changes made from 
model to model (e.g.. Duplicate Effective model to Corrected Effective modei). At a 
minimum, the Duplicate Effective (item I) and the Revised 
or Post-Roject Conditions (item 4) models must be submitted. See instructions for 
directions on when other models may be required. 

for areas which do not have detailed flooding: 
Only the 100-year (Base) flood profile is required. 
A hydraulic model is not required for areas which 
do not have detailed flooding; however. BFEs may 
not be added to the revised F I W .  If a hydraulic 
model is developed for the area, items 3 and 4 
described below must be submitted. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing w p p m j e c t  condidions and revised or pmt- 
pmject conditions must be submitted. 

1. Duplicate Effective Model Natural File Name - Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, loo-, and SOO-year multi-profile runs and the tloodway run) 
must be obtained and then reproduced on the requester's equipment to produce the Duplicate Effective model. This is  required to assure that the effective models 
input data has been transferred correctly to the requester's equipment and to assure that the revised data will be integrated into the effective data to provide a 
continuo~~s FIS model upstream and downstream of the revised reach. 

2. Corrected Effective Model C] Natural File Name - Floodway File Name 
The Corrected Effective modei is the model that corrects any errors that occur in the Duplicate Effective modei, adds any additional crass sections to the Duplicate 
Effective model, or incorporates more detailed topographic information than that used in the currently effective modei. The Correctly Effective model must not 
reflect any man-made physical changes since the date of the effective model. An error could be a technical error in the modeling procedures, or any construction in 
the floodplain that occurred prior to the date of the effective model but was not incorporated into t h e  effective model. 

3. Existirm or Re-Fmiect Conditions Model [XI Natural File Name Galiowav.~ri Flmdway File Name Gallowavpri 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to reflect any modifications that 
have occurred within the floodplain since the date of the Effective model but prior to the construction of the project for which the revision i s  being requested. If no 
modification has occurred since the date of [he effective model, then th is  model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised w Post-Fmiect Conditiom Model Natural File Name - Flwdway Rle Name 
The Existing or Pre-Pro;ect Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) i s  revised to reflect revised or post-project 
conditions. This model must incorporate any physical changes to the floodplain since the effective model was produced as well as the effecti of the project. When 
the requesl is for the proposed project this model must reflect proposed conditions. 

J.r - Please attach a sheet describing all other models submitted along w ith the file names. Natural Flwdway 

PLEASE RDER TO THE INSTRUCTIONS FOR THE APPROPRlATE MAIUNG ADDRESS 



3. STARTING WATER-SURFACE ELEVATIONS 
Explain how they were determined. Explanation Attached? [XI Yes No 

3TE  If the effective study is an approximate study, the slopelarea method is recommended. I 
For detailed analysis studies, using a known water-surface elevation is recommended. 

P I 
4. RESULTS (fmm the model used to revise the 100-year water surface elevations) 

If the results indicate anv of the following, attach an explanation - t o  this form, or to  the hvdraulic modei Drintout- as to the reasonableness of I 

I 
. 

the sltuatlon 

Supercrltlal depth [XI Cnteal Depth 1 Drawdowns Negat~ve Floodway Surcharges 

1 floodway Surcharges Greater Than Maximum Allowed by CommunityIState 

IXI Water surface elevations higher than the end points of cross sections 

Floodway discharge is different than the Natural 100-year (base) flood discharge. 

I Project causes 100-year floodplain or floodway eievations to increase (state if increases are located off the 
requester's property) 

I Explanation attached with Form [XI Explanation pmvided on attached printout 
W Hydraulic model lged is HEC-2, has it been checked with m A '  S CHECK-2 computer program Yes No 
(see instructins for infamation on haw t o  obtain CHECK-2) I 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 
1. W i l e  Transition 3 

a. 100-Year Water-Surface Bevations - ~ndicate the difference in water surface elevations where the project 100-year 
elevations tie into the existing 100-year water surface elevations at each end of the project 

Downstream End: -within ( f e e t )  Upstream End -within -(feet) 

b. floodway Revations - indicate the difference In water surface elevations where the project floodway elevations tie into 
the existing floodway water surface eievations at each end of the project. 

Downstream End: within (feet) Upstream End - within - (feet) 

c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing 
floodway width at each end of the project. 

Downstream End within (feet) Upstream End - within -(feet) 
Cross-Seclion # Cross-Secbon # I M i l e  Checklist (check box if Information has been pmvidod on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[XI Stream Name [XI Community Name (XI Corporate Limits labeled [XI Study limits labeled 

[XI Confluences labeled (XI Channel Stationing [XI Streambed profiled 

HorizontalNertlcal Scales indicated 100-year elevs profiled' 

[XI Road Crossings [XI Labeled Low Chord Bevations 

Cross Sections labeled 

[XI Top of Road Bevations 

'Ail recurrence intervals in the effective study must also be profiled. 
Flwdway Data Table 
Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 
flwdway Data Table Attached [XI Yes 1 Not Required 

I I 
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Section 3 
Explanation of starting water-surface elevations: 

Normal depth is the basis for the starting water surface elevation for Galloway Wash. Starting 
water-surface elevations for tributaries are assumed to equal the computed water surface elevations 
of the main streams just downstream of the confluence (i.e., HEC-RAS junction assuming 
coincident peaks). This assumption is valid for all tributaries in this study originating as 
distributary branches born f?om the main stream (i.e., the ratio of the tributary watershed area to the 
main stream watershed area is approximately 1.0). Since a short reach of Grapevine Wash above 
the confluence with Galloway Wash modeled in order to make a smooth transition, the peaks are 
approximately coincident, and therefore, the starting water surface elevation for the tributary of 
Grapevine Wash is assumed to equal the computed water surface elevation on the main branch of 
Galloway Wash. Note that the existing discharge was used for Grapevine Wash in order to 
smoothly join the floodplains. 

Section 4 
Explanation of critical depth: 

132 of 154 cross sections modeled default to critical depth. Because slopes for the entire study area 
average 1.4%, and the relatively smooth, sand-bed channel has very little overbank flow, critical 
flow is expected to occur throughout the study area, especially those areas with the greatest sIopes 
and least obstructions to flow. 

Explanation of water surface higher than the endpoints of cross sections: 

The 100-year discharge exceeds the right endpoint of cross section 4.796 on Galloway Wash, Reach 
5 by approximately 1.2 feet. Since the overflow is in the form of side-weir flow, an HEC-2 analys~s 
was performed separately in order to quantify the discharge of the overflow. Based on the HEC-2 
analysis, an estimated 94 cfs overflows out of the main channel and is captured by another 
hydraulically separate channel which is not part of the study 

An inconsequential flow split of approximately 60 cfs occurs at Galloway Wash, Reach 6, between 
River Stations 3.504 and 3.514. This relat~vely small flow split was not modeled per the FCDMC's 
request. The calculations to determine the above described flow splits/overflows are located in 
Appendix E of the TDN. The split discharge est~mates were not deducted from the discharges used 
in the floodplain delineations presented in this study. The entire 100-year peak discharge continued 
to be used for further downstream delineation per the FCDMC's request. 

Another inconsequential flow split of approx~mately 206 cfs occurs at Galloway Wash, Reach 6, 
between River Stations 3.364 and 3.374. This flow split was not modeled per the FCDMC's 
request. The calculations to determine the above described flow splits/overflows are located in 
Appendix E of the TDN. The split discharge estimates were not deducted from the discharges used 
in the floodplain delineations presented in thls study. The entire 100-year peak discharge continued 
to be used for further downstream delineation per the FCDMC's request. 



1 FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RIVWNE I COASTAL MAPPING FORM Expires April 30, 2001 

Public reporting burden for this form is estimated t o  average 1.5 hours per response. The burden estimate includes 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, 
and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of Management and Budget, Papework 
Reduction Project (3067-0148), Washington, DC 20503. 

YOU are not required to respond to thii collection of information unless a valid OM6 Contml Number is displayed in the upper right comer of this 
form. 

Note: Fill out one form for each flooding source studied 

Community Name: Unincorporated Marico~a  count^ Town of Carefree, Town of Cave Creek, City of Scottsdale Arizona 

Flooding Source: Gallowav Wash 

Project Namelldentifier: Floodplain Delineation Studv of Andora Hills & Gallowav Washes. FCD 99-14 

This is a (XI Manual Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): 

a. Revised approximate 100-year floodplain boundaries (Zone A Yes No (XI NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. Yes No NIA 
c. Revised floodway boundaries Yes No NIA 

Location and alignment of a Yes No [7 NIA 
. Stream alignments, road alignments and dam alignments. Yes No NIA 
f. Current community boundaries. Yes No NIA 
g. Effective 100- year floodplain an 

enlarged to the scale of the Yes No NIA 
h. Tieins between the effectiv Yes No NIA 
i. The requester's property boundaries and community easements Yes No (XI NIA 
j. The signed certification of a registered professional engineer Yes No NIA 
k.  Location and description of reference marks Yes No NIA 
I. Vertical datum (example: NGVD, NAVD) IXI Yes No NIA 
m. Coastal zone designations tie into adjace Yes No NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... Yes No NIA 
0. V-zone has been delineated to extend landward to the heel of the primary frontal dune ...............[7 Yes No (XI NIA 

If any items are marked No or NIA please attach an explanation. 

2. What is the source and date of the updated topographic information (example: orthophoto maps. July 1985; filed survey. 
May 1979, beach profile, June 1987 etc.)? Aerial mappin% flown 9130199, and Field Survev performed throuahout Sprinq, 
2ooo 
3. What is the scale and contour interval of the following workmaps? 

Effective FIS Scale Contour Interval 

Revision Request Scale I " =  200' Contour Interval 
NOT& Revised topographic information must be of equal or greater detail than effective. 

4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the 
?visions or adjacent to the area of revision for coastal studies. FIRMIFBFM attached? (XI Yes No 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAIUNG ADDRESS 

Form 81-89D, May 97 Rverine 1 Coastal Mapping Form MT-2 Form 5 Page 1 of 2 
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2. EARTH FILL PLACEMENT 
I 

1. The fill is: Existing Proposed NIA 

2. Has fill beenlwill be placed in the regulatory floodway? 
If Yes, please attach completed Rverine Hydraulic Analysis Form (Form 4). 

3.  Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? 

If Yes, then complete A,  B, C, and D below 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? 

Yes No 

Yes No 

Yes No 

If Yes, justify steeper slopes 

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows with 
velocities of up to 5 feet per second (fps) during the 100-year flood must, at a minimum, be protected by a cover of grass, 
vines, weeds, or similar vegetation; slopes exposed to flows with velocities greater than 5 fps during the 100-year flood must, 
at a minimum, be protected by stone or rock riprap.) 

Yes 

if No, describe erosion protection provided - 

c. Has ail fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable w ~ t h  
the Standard Proctor Test Method or acceptable equivalent method? Yes No 

Can structures conceivably be constructed on the fill at any time in the future? Yes No 

If Yes, attach certification of fill compaction (item 3c. above) by the community' s NUP permit official, a registered pmfessional 
engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NLlP regulations. 

Fill certification attached 

Has fill beenlwill be placed in a V zone? Yes 

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

Yes No 

If Yes, attach the Coastal Structures Form (Form 10). 

Rverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2 

Explanation for Mapping Changes, 1A 

This is a detailed study with no Zone A boundaries. 

Explanation for Mapping Changes, lM, IN, 1 0 , l I  

No coastal or V- zones. 
Study not for individual property. 





SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Horizontal and vertical control sweys  for this project were performed by A Team Professional 
Associates, Inc. Field surveys for the mapping were performed during October and early 
November 1999. As-built surveys were performed throughout the Spring of 2000. The field 
crews worked under the direct supervision of Mr. Dave Rhine, R.L.S.. 

The coordinate grid is based on North American Datum of 1983 (NAD 83), Central Zone of 
Arizona State Plane Coordinate System. Elevations are based upon National Geodetic Vertical 
Datum of 1929 (NGVD 29) with a conversion factor to North America Vertical Datum of 1988 
(NAVD88) provided. 

The survey work included establishment of a horizontal and vertical control net, a bench loop for 
the vertical control, placement and location of aerial photography panels, location of ERM's, 
installation of two new ERMs and map checks using both spot elevations and cross sections. 
Additional survey work was done to develop as-built plans for 8 structures. 

Appendix C is organized as a narrative description of the procedures, techniques, and equipment 
used to establish horizontal and vertical control, set panels, locate control points and ERM's, and 
perfom checkshots. Section C.3 includes copies of the field books, the NGS Control Station 
data sheets, the Excel spreadsheets used to calculate the Root Mean Square Error for the spot 
check shots and cross sections, and as-built drawings for the 8 structures modeled in this project. 

3.2 Mapping 

Existing mapping for the western extent of this study was provided by the FCDMC h m  the 
previous study titled Flood Delineation Study of Cave Creek above Carefree Highway, FCD 95- 
28 by George V. Sabol Consulting Engineers, Inc. in Association with Mclaughlin Kmetty 
Engineers, LTD. The first 0.3 river miles of Galloway Wash and the first 0.5 river miles of the 
Andora Hills Wash are located on this existing mapping. The existing mapping was flown 
January 12,1996 by Aerial Mapping Company, Inc. This existing mapping was used in order to 
best join the new study to the Cave Creek floodplain delineation. 

The new mapping area was joined to the existing 1996 mapping, and includes strips along 
Andora Hills and Galloway Washes of approximately 1.8 square miles. The new mapping was 
produced using aerial photogrammetry. The photography and mapping were produced by 
M&BAerial Mapping, LLC,(M&B) under the supervision of Mr. Robert Moon. 

The map scale is 13'=200'. The project was flown for 2-ft interval contour mapping. The flight 
date was September 30, 1999. Two flight lines were flown in an east to west alignment resulting 
in a scale of 1 :7200. 

FDS of Andora Hills di Galloway Washes 
FCD 99-1 4 
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The horizontal and vertical control as well as the panels used in the mapping were supplied by A 
Team Professional Associates, Inc. The coordinate system is based on NAD 83 (grid), Arizona 
State Plane - Central Zone. The vertical coordinate system is NGVD 29. To convert from 
NGVD29 to NAVD88 add 2.05 feet (0.625 meters) to all elevations. This conversion is based on 
Vertcon since the nearest true datum point is more than 20 miles away from the project location. 

An analytical adjustment was performed to densify the field control for mapping purposes. The 
mapping was derived from a digital terrain model, constructed according to the FCDMC's 
specifications. Mass points at a nominal 50' internal provide the base data, along with breakline 
information at all terrain grade breaks. 

FDS ofAndora Hills & Galloway Washes 
FCD 99-14 
Februa~,  2001 





SECTION 4: HYDROLOGY 

4.1 Method Description 

Andora Hills Wash 

The 100-year peak discharge values used for Andora Hills Wash were provided by the FCDMC 
in the Technical Data Notebook for the study titled Cave Creek Above Careffe Hrghway 
Floodplarn Delzneatron Study, FCD 95-2$. This same study also provided a limited number of 
100-year discharge values for Galloway Wash. The HEC-I modeling performed by Sabol to 
obtan these earlier results was done using the methodology set forth in the Drainage Design 
Manualfor Marrcopa County, Volume I, Hydrology6. 

Galloway Wash 

Since the FCD 95-28 study did not prov~de an adequate number of concentration points along 
Galloway Wash for the purpose of detailed hydraulic modeling, this study (FCD 99-14) includes 
the additional hydrologic analyses. 100-year peak d~scharge values for Galloway Wash at 
additional concentration polnts were determined uslng the US Army Corps of Engineers (COE) 
HEC-1 Computer Program, version 4.0.1E, dated May, 1991 in accordance with the 
methodology set forth in the FCDMC Drainage Deslgn Manual. Concentration point locations 
for the Galloway Wash HEC-1 modeling were discussed and mutually agreed upon between the 
Flood Control District of Maricopa County (FCDMC) and JEF. Concentration points are 
Included at the following locations: 

At the limits of this study 
At significant tributaries to Galloway Wash 
At significant road crossings. 

The new Galloway Wash HEC-1 modeling was developed for existing conditions using the 100- 
year, 24 hour rainfall depth and the SCS Type I1 d~stnbution. Additionally, a 6-hour HEC-I 
model was developed using the 6-hour storm patterns published in the District's Drainage Design 
Manual. HEC-1 rainfall losses for the Galloway Wash watershed were estimated using the 
Green and Ampt infiltrat~on equation option. The Phoen~x Mountain and DeserVRangeland S- 
graphs as defined in the Drainage Design Manual, Volume I are used in this study to generate 
hydrographs. The normal depth storage routing routlne was used for all channel reaches in this 
study Representative 8-point cross sections were obta~ncd from prevlous FIS study model 
results and attendant topographical mapping. 

The overall HEC-I modeling study area is Indicated on Figure 4.1-1. The remainder of SectLon 4 
descnbes data, parameters and modeling results for Galloway Wash only. See Sabol, 1997 for 
s~milar values for Andora Hills Wash. 100-year peak discharges for both washes are also 
presented in Sections 5 and 7 of thls Techn~cal Data Notebook (TDN). 

FDS of Andora Hills & Galloway Washes 
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March 2002 
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4.2 Parameter Estimation 

4.2.1 Drainage Area Boundaries 

The Galloway Wash study watershed is approximately 21 square miles (see Figure 4.1-1). 
Galloway Wash is also referred to as "Rowler Wash" in a street map published by the Town of 
Carefree. The elevation of the watershed outlet at the Cave Creek confluence is approximately 
2025 feet (NGVD 1929), and the elevation of the highest point in the watershed is approximately 
4890 feet (NGVD 1929) at Butte Peak located in the northeast part of the watershed. 

The study watershed is covered by the Upper Sonoran plant community and spans across 
multiple jurisdictions, including Maricopa County, the City of Scottsdale, and the Towns of Cave 
Creek and Carefree. Most of the watershed falls under the vacant land, rural and large-lot- 
residential land use categories. 

4.2.2 Watershed Work Maps 

A reduced set (half size) of watershed work maps is presented in Figure 4.2.2-1, Figure 4.2.2-2, 
Figure 4.2.2-3, Figure 4.2.2-4, Figure 4.2.2-5, and Figure 4.2.2-6. These work maps depict 
subbasin boundaries and concentration points, Tc (time of concentration or lag time) flow paths 
and Lca (distance from the concentration point to the centroid of the watershed) flow paths, 
hydrograph routing paths, soils boundaries, and land-use boundaries. Full-size 24"x36" plots of 
these maps are contained in pockets at the back of this volume. 

The base map for the watershed work maps is USGS digital raster graphics (DRG) projected to 
Stateplane North American Datum of 1983 and tiled by FCDMC. The subbasin naming 
convention is an expansion of the naming convention presented in the floodplain delineation 
study titled Cave Creek Above Carefee Highway Floodplain Delineation Study, FCD 95-289. 

Subbasin labels for subbasins draining directly to Galloway Wash are indicated by GWWI-(X), 
where the "X'" is replaced by the actual subbasin number starting with subbasin 1 at the upstream 
most subbasin within the main Galloway Wash watershed. Subbasin labels for the Rowe Wash 
tributary to Galloway Wash are indicated by GVWI-(X), and subbasin labels for the Grapevine 
Wash tributary to Galloway Wash are indicated by GVW3-(X). Revisions to the hydrology 
based on FEMA review comments received in a letter dated February 8,2002 resulted in further 
subdivision of subbasin GWW1-3. Due to the six character limitation for KK identifiers in 
HEC-1, the new subbasins were labeled GWW13X, where X ranges from 1 to 3 for the three new 
basins. Figure 4.2.2-1 shows the relation of the subbasins from this study with those from FCD 
95-28. Table 4.2.2-1 presents a cross-reference listing of the subbasin names to the HEC-I labels 
in this study area. 

Concentration point identification numbers are likewise an expansion of the previous Sabol 
hydrology numbering scheme, which uses three-digit numbers between 270 and 3 10 for the 
Galloway Wash sub basins. Routing reaches are identified by the concentration point 

FDS of Andora Hills & Galloway Washes 
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identification numbers attributable to each end of the routing reach. So, for example, the routing 
reach identification number 282286 refers to the routing reach, which begins at concentration 
point 282 and ends at concentration point 286. The single reservoir routing in the model is 
labeled as RR282, and is located just upstream of Charles Blair McDonald Drive (CP 282) along 
the North Branch of Galloway Wash in subbasin GWWl 1. - 

FDS ofAndora Hills & Galloway Wmhes 
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4.2.3 Gauge Data 

The locations of the gauges described below are shown in Figure 4.1-1 (page 4-2). 

4.2.3.1 Precipitation Gauging: 

Two precipitation gauges having published data are known to exist in the Galloway Wash Basin: 

Carefree, Arizona (NWS ID 021282) 
Operated by the National Weather Service (NWS) continuously since June 1, 196 1 
Approximate elevation: 2510 feet msl. 

Carefree Ranch (ALERT ID 4930) 
Operated by the Flood Control District of Maricopa County continuously since July 1985. 
Approximate elevation: 3200 feet msl. 

4.2.3.2 Stream Gauging: 

No stream gauging records of any kind were identified for Galloway wash. The Flood Control 
District of Maricopa County (FCDMC) operated an automated precipitation/stream-stage sensor 
station on Grapevine Wash, a tributary to Galloway Wash, between 1989 and 1992. The gauge 
was discontinued due to poor radio telemetry communications and problems related to gauging a 
highly mobile sand-bed stream. No reliable data were ever collected from this station (Waters, 
1999, personal communication). 

The nearest stream gauge with published data is operated by the US Geological Survey (USGS) 
on Cave Creek below Cottonwood Creek (LD # 09512280) (see Figure 4.1-1). This gauge was 
established June 16, 1978 and is located approximately 3.5 miles north of the Town of Cave 
Creek in Section 4, Township 6 North, Range 4 East, G&SRB&M The drainage area at the 
gauge site is approximately 82.7 square miles, and the gauge is at an approximate elevation of 
2280 feet (NGVD 1929). 

The next nearest stream gauge with published data was operated by the USGS on Cave Creek 
near Cave Creek OD #09512300) from 1968 through 1994. During this period, the USGS 
collected continuous data for the period beginning May 17, 1958 and ending September 30, 
1967, and only recorded the annual peak discharge for the period beginning October 1968 and 
ending in 1994. The FCDMC took over maintenance and operation of this gauge site on May 27, 
1994 by installing a continuously-recording ALERT station (station ID 491 8). This gauge is 
located in Section 12, Township 5 North, Range 3 East, G&SRB&M at an elevation of 
approximately 1850 feet (NGVD 1929) and the drainage area at this gauge location is 
approximately 12 1 square miles. 
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4.2.4 Statistical Parameters 

4.2.4.1 Precipitation Statistics: 

Precipitation depth-duration-frequency statistics published by the National Oceanic and 
Atmospheric ~dministration'l were used for this study. The NOAA Atlas 2 is currently being - 
revised; however, the revised atlas has not been approved for use by the FCDMC or an> other 
local agency at this time. 

4.2.4.2 Discharge Statistics: 

Streamflow statistics are published by the USGS for Cave Creek near Cave Creek (ID 09512300) 
in Statistical Summaries of Streamflow Data and Characteristics of Drainage Basinsfor 
Selected Streamflow-Gaging Stations in Arizona Through Water Year 1 99612. Streamflow 
statistics are also published by the Flood Control District of Maricopa County in Annual 
Hydrologic Dafa Report, Volume I1 Surface Water Data, Water Year 1998'. Both of the above 
publications present the results of log-Pearson Type I1 analyses for the two gauging stations 
noted in section 4.2.3.2. 

The streamflow statistics for the two gauges located on Cave Creek, which are presented in the 
above two publications, were not used to develop the peak discharge estimates used in this study 
for Galloway Wash because the Galloway Wash study area is much smaller (between 1 and 21 
square miles compared to 83 and 12 1 square miles). However, these statistics were used as a 
means to verify the HEC-1 results and to maintain regional consistency. 
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4.2.5 Precipitation and Runoff 

4.2.5.1 Historical Preci~itation Records 

The NWS Carefree, Arizona precipitation gauge (021282) is located at the Carefree Airport (see 
Figure 4.1 - 1) at an approximate elevation of 25 10 feet msl. Monthly statistics based on over 37 
years ofrecord are presented in Table 4.2.5.1-1 below. 

The FCDMC Carefree Ranch precipitation gauge (#4930) is located approximately 5 miles 
northeast of the Carefree Airport in Section 16, Township 6 North, Range 4 East at an 
approximate elevation of 3200 feet msl (see Figure 4.1-1). Monthly statistics based on 12 years 
of record through November 1999 are presented in Table 4.2.5.1-2 below. 

Table 4.2.5.1-1: Monthly Precipitation Summary for Carefree, Arizona (021282) 

Average 
Precip. (in.) 

4.2.5.2 Historic Flooding 

Table 4.2.5.1-2: Monthly Precipitation Summary for Carefree Raneh (#4930) 

The distribution of annual peak flow data from the two Cave Creek gauges is presented in Table 
4.2.5.2-1 (next page). The data in the tables in Section 4.2.5 show the seasonal variabilitv of 

Jan 

1.43 

Average 
Precip. (in.) 

rainfall and runoff patterns in the region surrounding the study area. In general, the study area 
experiences two distinct precipitation seasons; summer monsoons (July-October) and winter 
frontal storms (December-March). 

Feb 

1.36 

Jan 

2.22 

The monsoon season precipitation events tend to be convective and relatively shorter duration 
but more intense than the winter storms, and are usually highly variable spatially and temporally. 
The winter storms tend to be frontal and relatively longer duration, but less intense than the 
summer storms, and tend to have less spatial and temporal variability throughout the area 
impacted by the storm. As Table 4.2.5-3 demonstrates, significant runoff can occur as a result of 
storms occurring during either of the two general seasons. 

In the region surrounding the study area, it is generally observed that the smaller watersheds (less 
than 5 square miles) tend to yield the largest peak flows as a result of the more intense, short 
duration storm events. Likewise, the larger basins (greater than 10 square miles) tend to yield the 
largest peak flows as a result of the storms having greater spatial and temporal distribution than 
the summer storms. 

Mar 

1.70 

Feb 

1.56 

FDS ofhdora Hills & Galloway Washes 
FCD 99- 14 
March ZOO2 

Apr 

0.60 

Mar 

1.58 

May 

0.16 

Apr 

0.96 

Jun 

0.12 

May 

0.16 

Jul 

1.29 

Jun 

0.04 

Aug 

1.69 

Jul 

0.77 

Sep 

1.15 

Aug 

1.47 

Oct 

1.10 

Sep 

0.89 

Nov 

1.11 

Oct 

0.59 

Dec 

1.55 

Nov 

0.80 

Total 

13.26 

Dec 

1.04 

Total 

12.08 



4.2.5.3 Rainfall Deoth and Distribution 

The storm frequencies used in the HEC-1 modeling for this project include the 100-year 24-hour 
storm and the 100-year 6-hour storm. The SCS Type I1 distribution was used for the 100-year 
24-hour storm. JD records were used to define the index storm distributions for the 100-year 6- 
hour storm as defined in Table 2.4 and Figure 2.17 of the FCDMC's Drainage Design Manuai, 
Volume P. 

Average 100-year 24 hour and 100-year 6-hour point rainfall values were determined by 
overlaying the watershed boundary onto the precipitation isopluvial maps published in the 
FCDMC's Drainage Design Manual, volume f. Table 4.2.5.3-1 presents the resulting point 
rainfall values. Detailed precipitation frequency values for Galloway Wash are presented in 
Appendix D. 1. 
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- 

Duration Inches 

4.2.5.4 Areal Preci~itation Reduction 

The point rainfall value for the 100-year 6-hour storm was adjusted using the depth-area 
reduction relationship developed by the U.S. Army Corps of Engineers for the August 19,1954 
Queen Creek, Arizona storm as depicted in Table 2.2 in the FCDMC's Drainage Design Manual, 
Volume I. The point rainfall value for the 100-year 24-hour storm was adjusted using the depth- 
area reduction relationship published by the National Weather Service (NWS) in HYDRO-40" 
and presented in Figure 2. l a  of the Drainage Design Manual, Volume I. 

Simulation of areal reduction of point rainfall depths within the HEC-1 models is accomplished 
using the JD record option. Table 4.2.5.3-1 below presents a summary of areally reduced point 
rainfall depths used in the HEC- 1 models. 

4.2.5.5 Comparison to Historical Recorded Extremes 

Extreme value data for the FCDMC Carefree Ranch precipitation gauge (#4930) are presented in 
Table 4.2.5.5-1 below. The data in the table represent the most extreme events measured at that 
gauge site for the period beginning July 1,1985 and ending April, 1998. These data were 
downloaded from the FCDMC's Flood Warning internet web site 
~ttD:Nwww.fcd.maricooa.gov/alert~alert.htm). 

FQS ofAndoru Hills & Gallowuy Wushes 
FCD 99- 14 
Mareh 2002 



Table 4.2.5.5-1: Extreme Precioitation Events Recorded at FCDMC Carefree Ftanch I 

Gauge (4930) 

Extreme value data for theNWS Carefree precipitation gauge (021282) are presented in Figure 

38 

4.2.5.5-1 (next page). The data in this figure represent the maximum daily precipitation recorded 
for each day of the vear between June 1. 19&2 and Au,gust 3 1, 1999. The maximum daily 

Number of Events 
1" 1 24Hours 

- 
precipitatidn recorded, according to thefigure, appears to be approximately 3.6 inches a d  
occurred at about the middle of October. 

Greatest 
1-Hour 

Depth (in)* 

* For the period beginning December 1987 and ending April 1998. 
3 

Figure 42.5.5-1 Daily Precipitation Extremes 
1 1 

Greatest 
3- Hour 

Depth (in)* 
Number of Events 

>2" / 24Hours 

CAREFREE, ARIZONA (021282) 
Period o f  Record : 6/ %/I962 t o  8/31/1999 

0 

Jan i mar 1 nay iJw l J ~ l  iAug iSep 1 W 1 Oec 31 
FEbi A p r l  Oct 1 k c  1 

Day of Year I 

Number of Events 
23'' / 24Hours 

This figure demonstrates that extreme precipitation events in the project area tend to occur 
between about the end of July and the end of October, and between the beginning of December 
and about the first week of March. This trend is also observed in Figures 4.2.5.5-2 and 4.2.5.5-3 
(next page). These figures present graphically the probability of 2 inches and 3 inches of rain, 
respectively, falling during a one-day period. The figures also show the expected time of year, 
having a probability greater than zero, which would receive two or three inches of precipitation 
in one day. 

Greatest 
15-Minute 

Depth (in)* 

0.98" 

The estimates of the 100-year 24-hour and the 100-year 6-hour point rainfall values (i.e., 4.8" ana 
- 3.5" respectively) are greater than any one-day event recorded at the two precipitation gauges 

which are located in the study area. The greatest one-day precipitation total recorded during the 
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36-year period of record at the NWS Carefree gauge site is 3.6 inches. At the FCDMC Carefree 
Ranch gauge location, three precipitation events were recorded during the approximately 13 
years of record for this gauge which had 24-hour totals in excess of two inches, and no 
precipitation events were recorded during the period of record with 24-hour totals exceeding 
three inches. 

Figure 4.2.5.5-2 Probability and Time of Year of 2" of Precipitation in One Day 

CAREFREE, ARIZONA (021282) 
Period : 6/ 1/1962 to  8/31/1999 

100 , Probability of 2.00" precrprtation, 
I I 3 i 4 I 
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1 I 0 I 8 8 
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I ,  I I I ,  I I 
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, I , ,  , 
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Day of ' U I S ~ ~ P ~  
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Rlg ional  
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Figure 4.2.5.5-3 Probability and Time of Year of 3" of Precipitation in One Day 

CAREFREE, ARIZONA (021282) 
Per~od : 6/ 1A.962 to  8/31/1999 

100 , Probability of 3.08" precipitation. 

way r JUI L m v  r uec 31 
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4.2.6 Physical Parameters 

Parameters for rainfall losses, including those parameters related to soils and land use 
classifications, were defined using the methodologies defined in the FCDMC's Drainage Design 
Manual, Volume f. The following subsections describe how these parameters were determined 
and present summaries of the various parameters. Detailed physical parameters for each 
subbasin are included in Appendix D.2. 

4.2.6.1 Rainfall Losses 

HEC-1 rainfall losses for the Galloway Wash watershed were estimated using the Green and 
Ampt infiltration equation option. Table 4.2.6-1, below, presents composite Green and Ampt 
loss parameters for each subbasin along with lag times for both the 100-year 24-hour and the 
100-year 6-hour storms. A detailed discussion of the calculation of these parameters is included 
after the presentation of the summary table. 

Soils 

Digital soils maps derived from the Soil Conservation Service (SCS) and the US Forest Service 
(USFS) were provided by the FCDMC in dxf format and as ArcView shapefiles for the project 
area. The digital soil map unit data are based on Soil Survey ofAguila-Carejee, Parts of 
Maricopa and Pinal Counties, Arizona (SCS 1986) and on USFS, Tonto National Forest, 
General Ecosystem Survey, 1989'~. Figure 4.6 presents the digital soils data as provided by the 
FCDMC. Table 4.2.6.1-2 (next page) presents the soil units found in the study area with their 
corresponding natural-conditions rainfall loss characteristics. 
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Using Arcview, the delineated subbasin polygons were overlaid on the digital SCS and USFS 
soil map unit polygons to determine the percentage of each soil map unit contained in each 
subwatershed. Using the FCDMC's DDMS computer program7, soil texture class data were 
logarithnucally weighted by area and related to Table 4.2 and Figure 4.3 in the Drainage Design 
Manual, Volume f to determine average Green and Ampt XKSAT, PSIF and percentage of rock 
outcrop parameter values for bare ground. The bare ground XKSAT values were then adjusted 
for vegetation cover using average vegetative cover values calculated from land use data using 
DDMS. It was assumed that only approximately 50% of all natural rock outcrops are directly 
connected impervious areas. The assigned RTIMP percentages shown in Table 4.2.6.1-2 reflect 
this assumption. 

Land Use 
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Digital land use data were provided by the FCDMC for the study area in dxf format and as 
ArcView shapefiles. Aerial photography dated January 1999, were also provided by the FCDMC 
in geo-referenced tiff files for the study area The digital land use data, as supplied by the 
FCDMC, were digitized by the Maricopa Association of Governments using existing zoning data 
(MAG 1995). Using ArcView, the land use polygons were overlaid onto the aerial photography 
and edited to reflect the actual land use observed on the 1999 aerial photography. The updated 
land use shapefiles were then overlaid by the subbasins to determine the percentage of each land 
use type in each subwatershed. The results were then were exported fiom ArcView to Microsoft 
Excel 2000, where they were sorted by subbasin and accumulated by land use type. The land use 
breakdowns were then input into the FCDMC's DDMS program which calculates the area- 
weighted averages of each land use type, and then the area-weighted average percent vegetation, 
RTIMP, IA, and Kn for each subbasin. 

Table 4.2.6.1-3 presents the default values for DTHETA (antecedent moisture conditions), 
percent vegetative cover, RTIMP percent (impervious area percentage), IA (initial abstraction, or 
surface retention loss in inches), and Kn (estimated mean Manning's n for all channels associated 
with a particular land use or basin area). 

4.2.6.2 Unit Hvdrogsaoh 

The Phoenix Mountain and DesertRangeland S-graphs, defined in Table 5.3 of the Drainage 
Design Manual, Volume f are used for this study. The Phoenix Mountain S-graph is used only 
in subbasins GVWl and GVW2, which are located in mountainous terrain in the northeastern 
side of the study area. The DesertIRangeland S-graph is used for the remaining basins, which are 
located in the lower portions of the study area in the foothills and more gently sloping desert 
terrain. Table 4.2.6.2-1 presents a summary of the parameters and lag times for each subbasin. 
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4.2.6.3 Routing Parameters 

Channel Routing 

The normal depth storage routing routine was used for all channel reaches in this study. 
Representative 8-point cross sections were obtained from previous FIS study model results and 
attendant topographical mapping. Manning's n values assigned to the 8-point cross sections are 
consistent with those used in previous HEC-1 and HEC-2 modeling efforts. The NSTPS 
parameter (the number of steps used in the storage routing) was determined by developing a 
stageldischarge table for each representative 8-point cross-section and then iterating between 
NSTSPS and the corresponding HEC-1 discharge at the upstream end of the routing reach. 
Three iterations were performed in order for the HEC-I discharge and related NSTPS to 
stabilize. Appendix D.3 includes routing data, a table including confidence checks, and cross- 
section plots. 

Reservoir Routing 

Reservoir routing is included in the Galloway Wash HEC-1 at an online detention basin, This 
detention basin (RR 282) is located on the north branch of Galloway Wash approximately o n e  
half mile east of the Pima Road alignment at Charles Blair McDonald Drive. The outlet for the 
basin is 6-12'x4' concrete box culverts, with two unregulated (i.e., flow-through) cells, and four 
flanking cells (two on each side of the unrestricted cells) regulated by constricted weir inlets. 

Each pair of flanking regulated cells shares an inlet restriction which consists of a common inlet 
chamber with a single 3'x2' orifice entrance which has an invert approximately two feet above 
the invert to the two unregulated center cells. Additionally, the flanking common inlet chambers 
have open tops, which permit weir flow at stages greater than approximately 1 1 feet above the 
unregulated cell inverts. The following 4 images show the above described structure. 
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The stage-storage-discharge data used in this HEC-I for this structure were previously reported 
by A-N West, Inc. in Detailed Drainage Design Report for Desert Mountain Properties 
Proposed Detention Basin No. S-I,  Revised March, 1996'. The structure was as-built by the City 
of Scottsdale in May 1997. A portion of the design report and the as-built drawings are included 
in Appendix D.4. 
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detention basin -- outlet. Note the 3'd' orifice inlet to the chamb r right. 
I 

the detention basin located on the north branch of Galloway washat Charles 
Blair McDonald Dr. 
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Photo 4-4 Aerial view of detention basin outlet structure. 
4.3 Problems Encountered During Study 

4.3.1 Special Problems and Solutions 

No unusual or special problems were encountered during the course of this study. 

4.3.2 Modeling Warning and Error Messages 

The HEC-I reported one type of warning message as follows: "routed outflow (xxxxx) is greater 
than maximum outflow (xxxxx) in storage-outflow table". This warning is the result of a 
hydrograph being generated for the index or transposition areas. For each occurrence of this 
warning, it is for a case in which the index area is much greater than the actual basin area at the 
point where the warning is generated. Therefore, this warning does not affect any of the 
interpolated discharges at the locations where the warning is reported in HEC-1. 

4.4 Calibration 

Due to a lack of rainfall and runoff data, calibration of the HEC-1 model based on physical data 
was not performed. 
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4.5 Final Results 

4.5.1 Hydrologic Analysis Results 

Table 4.5.1-1, Table 4.5.1-2, and Figure 4.5.1 - 1 present summary results of the HEC-I modeling. 
Figure 4.5.1-2 presents the inflow and outflow hydrographs associated with the reservoir routing 
at RR282; the detention basin at Charles Blair McDonald Dnve. Appendix D.6 contains the 
detailed HEC-1 model output. At all but one concentration point, 284, the 24-hour storm yielded 
greater discharge values than the 6-hour storm. In this case, the greater 6-hour discharge is the 
result of the small basin size; it is the smallest upland basin wrthout a routing reach or 
combination of flows associated with it. Table 4.5.1-3 presents JEF's recommendations for the 
100-year regulatory discharge values to be used in this study. 

Table 4.5.1-2 Summary of Reservoir Routing at Charles Blair 
McDonald Drive, CP282 (100-yr 24-hr) 

Peak Stage 

Table 4.5.1-1 Summary Hydrologic Analyses Results for Galloway Wash 

Concentration 
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Figure 4.5.1-2: Inflow & Oufflow Hydrographs at RR282 
Detention Basin at Charles Blair McDonald Drive 
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4.5.2 Verification of Results 

The results of the HEC-1 model were compared to two indirect data sources: 

1. USGS regional regression predictions 
2. The previous FIS study for the project area. 

Table 4.5.2-1 and Table 4.5.2-2, shown on the next two pages, display the results of a 
comparison of HEC-1 discharge values and unit discharge values throughout the study area with 
those discharge values and unit discharge values at the same concentration points derived from - - 
the USGS regional regression equation for the 100-year peak discharge and from the previous 
FIS studies conducted by Sabol in 1997'. Cella Barr Associates (CBA) in 1989~, and Harris- 
Toups Associates in 19j9I0. In eneral, the discharge and unit discharge values from the HEC-1 

I? modeling agree with the USGS -derived discharges and sabo19 discharges and unit discharges; 
with the JEF unit discharges derived from the 100-year 24-hour storm hovering just above and 
below the USGS-derived unit discharges, and just above the Sabol discharges and unit 
discharges. Additional comparison of the results with other regression predictions are included 
in the back of Appendix D.6. 

The regulatory discharge values noted in Table 4.5.2-1 under ~ a n i s - ~ o u ~ s ' ~  and   el la ~ a r ?  
were obtained fiom the HEC-2 models for those two studies. The Harris-Toups discharges at 
JEF concentration points 295,300 and 310 are considerably higher than any of the other 
discharge estimates presented in the comparison table. Also, the Cella Barr discharge estimate at 
JEF concentration point 284 (Galloway Wash at Pima Road), is significantly less than the JEF 
HEC-1 and the USGS regression discharge estimates for that concentration point. These 
differences could be attributable to the use of different hydrologic models such as the Soil 
Conservation Service TR20 model, or by application of HEC-1 modeling using different 
methodology and guidelines than are now required by the FCDMC. 
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Concentration 

*Approximately 0.3 mile below concentration point 284; actual value at concentration point 284 is 430 cfs. 
**For locations of concentration points, see figure 4.5.1-1. 
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USGS Regional Regression Analysis and Sabol 
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SECTION 5: HYDRAULIC ANALYSIS 

5.1 Method Description 

The Andora Hills and Galloway Washes are located In northeast Maricopa County, Arizona (see 
Figure 1 and Figure 2). The watersheds of both Andora Hills Wash and Galloway Wash 
encompass approximately 24 square miles and drain from east to west. The floodplain 
delineation covers sections 26,27,28,29,34,35,36 of Township 6 North, Range 4 East, and 
sectlons 30 and 31 of Township 6 North, Range 5 East (see Figure 2, Reference 1). 

The U.S. Army Corps of Engineers HEC-RAS (River Analysis System), computer program, 
Version 2.2a, was used to determine the 100-year floodplaidfloodway limits and water surface 
elevations. Cross section data were develo~ed using BOSS RiverCAD Version 4.0. The - 
floodplaidfloodway limits and base flood klevations were drafted using AutoCAD Land 
Development Desktop Release 2, Service Pack 1. Cross section locations are shown on the work 
study maps found in ;he back pockets of the Exhibit Maps section of this notebook. 

Because the Andora Hills and Galloway Wash watershed areas are much smaller than that of the 
Cave Creek watershed, and because the 100-year peak discharges for the these watersheds are 
not coincident, normal depth 1s the basis for the startlng water-surface elevations at the 
downstream extent of both Andora Hills and Galloway Washes, where these washes join Cave 
Creek. 

Discharge rates used for both Andora Hills and Galloway Washes were taken fiom the HEC-1 
model. Discharge rates were interpolated linearly between concentrations points for some 
portions of the reaches to more realistically estimate flow conditions. Liner interpolation was 
deemed an adequate method of estimating discharge rates given uniform sub-basin shapes and 
uniform increases in contributing area along the reaches. 

Startlng water-surface elevations for tributaries are assumed to equal the computed water surface 
elevat~ons of the main streams just downstream of the confluence li.e., HEC-RAS junction 
assuming coinc~dent peaks). This assumption is valid for all t r ibukes  in this study which 
originate as distributary branches born from the maln stream (i.e., the ratio of the tributary 
watershed area to the main stream watershed area is approximately 1). Thus, the hydrographs are 
coinc~dent, 

Since a short reach of Grapevine Wash above the confluence with Galloway Wash was modeled 
in order to make a smooth transition, the peaks are approximately coincident, and therefore, the 
startlng water surface elevation for the tributary of Grapevine Wash is assumed to equal the 
computed water surface elevation on the main branch of Galloway Wash. Note that the exlstlng 
discharge was used for Grapevine Wash In order to smoothly join the floodplains. 

Diverging flow paths (splits), and converging flow paths Cjunct~ons) were modeled uslng the 
HEC-RAS Junction routine. Computed water surfaces andlor energy elevations were balanced at 
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HEC-RAS d~stnbutary junctions (i.e., at the first upstream cross sectlon for each channel born 
from the split). Where flow leaves the main channel by overtoppmg without a connecting 
d~stributary channel, the HEC-2 split flow routine was used to determine the amount of flow 
leaving the main channel because this routine more accurately models ths  type of side-weir split 
(see separate HEC-2 model output in Appendix E.5.1). 

5.2 Work Study Maps 

This floodplain delineation study includes topographic mappmg and floodplain delineation of 
Andora Hills Wash and the lower 4.8 miles of Galloway Wash. A reduced set of the work maps 
(Sheets 1 through 6). including a cover sheet showing the project locat~on, 1s included at the back 
of this section. The full size (24" X 36", lW=200' scale) study work maps are located in the map 
pockets of Volume 2 of this Technical Data Notebook. 

The work maps include cross-section locations, floodplain/floodway boundaries, computed water 
surface elevations, 100-year discharge values, zone designations, road names, a coordinate gnd, 
corporate boundaries, stream nameslnurnbers, and elevation reference marks used in the study. 
These exhibit items are set over two different map bases, which arc 200 foot scale, with 
topographic contours at 2 foot interval. Sheet 1 includes cxistlng topographic mapping flown by 
Aerial Mapping Company (AMC) on January 12,1996, whlch IS edge-matched to the new 
mapping which was flown September 30, 1999. Sheets 2 through 6 ~nclude the new topographic 
mapping only. 
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5.3 Parameter Estimation 

5.3.1 Roughness Coefficients 

Hydraulic modeling of channels using HEC-RAS, requires a minimum of three (3) values of the 
roughness coefficients. These values are for the main channel and the left and right overbanks. 
The coefficient values are determined for the time of peak flow through the cross-section. 

N values are usually calculated by establishing a base value for a typical channel and adjusting 
this value for channel characteristics. The base value can be determined by a comparison with 
typical values established through channel studies that are available in widely accepted 
references. 

The USGS publications titled Verifcation of Roughness Coeficients for Selected Natural and 
Constructed Stream Channels in Arizona (Reference 3), and Estimated Manning's Roughness 
Coeficients for Stream Channels and Flood Plains in Maricopa County, Arizona (Reference 2), 
were used as aids to detennine the base values in this study. Two separate field investigations 
were conducted to detennine channel characteristics for the study reach. Notes and photographs 
were taken to document the characteristics. The findings of these field investigations were 
summarized in a separate Manning's n value report produced by JEF in association with Dibble 
& Associates, Inc. (Dibble) for this study for the FCDMC (see Appendix E.l) 

5.3.2 Expansion and Contraction Coefficients 

The expansion and contraction coefficients used throughout the study reach were 0.3 and 0.1, 
respectively. 

5.4 Cross-section descriptions 

The cross section labeling represents the distance upstream along the thalwegs of Andora Hills 
and Galloway Washes from the Cave Creek thalweg as established by the FCDMC, or as the case 
is with tributaries, the distance upstream of their confluence with the main channel of either 
Andora Hills Wash or Galloway Wash. The HEC-RAS results were examined to determine that 
the sections were representative of the reach and to remove non-effective flow areas. 

Cross sections were generally placed at intervals of 200'. For reaches immediately above and 
below split flows and junctions, upstream and downstream of hydraulic structures, and for 
reaches which display irregular channel characteristics, cross sections were generally placed at 
intervals of less than approximately 100 feet. 

A detailed description of channel cross-section characteristics is contained in the n-value report 
for this project, which is included in Appendix E.l 

FDS of Andora Hills & Golloway Washes 
FCD 99-14 
Februar): 2001 



5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and drop analysis 

No hydraulically significant hydraulic jumps or drops occur in this study reach. 

5.5.2 Bridge or Culverts 

Five culverts were analyzed on Andora Hills Wash, and two bridges and one culvert were 
analyzed on Galloway Wash. As-built drawings are located in Appendix C.3 for these structures. 
Table 5.5.2.1 includes a listing of these structures. 

Table 5.5.2.1: Culverts and Bridges 
Location I Dimensions I Type 

Andora Hills Wash 
1. El Indio Circle, RS 0.429 1 2-12.87'x8' I Concrete Box Culvert (CBC) 
2. Miramonte Drive golf cart path, 1 4-58x44". 1-9'x78 I Horizontally-Eliptical. Corru~ated 

4 ' 4 .  

The HEC-RAS culvert routine, which uses the Federal Highway Administration's (FHWA) 
standard equations for culvert hydraulics (Design of Highway Culverts, FHWA, 1985) under 
inlet control, was used to define the floodplain delineations at structure numbers 1 through 5, and 
7 as listed in table 5.5.2.1. The HEC-RAS bridge routine was used to analyze the hydraulics at 
structures 6, 8 and 9. The bridge modeling approach chosen for these structures was the highest 
energy answer of either, the energy (standard step), momentum or Yarnell (class A only if piers 
present) methods. For overtopping, the pressure andlor weir high flow methods were chosen. 

9. Dream Sheet, RS 3.369 

5.5.3 Levees and Dikes 

- 
RS 0.673 

3. Grapevine Road, RS 0.797 
Cave Creek Road, RS 0.893 

5. Terrace Estates Circle, RS 2.662 
Galloway Wash 
6. Private Footbridge, RS 3.503 
7. Galloway Road, RS 2.275 
8. Private Driveway, RS 0.866 

No levees or dikes are located in this study reach. 

height above channel invert is 
- 

approximately 6.5 feet 
28.~6'  

5.5.4 Islands and Flow Splits 

5 - 5 6 x 2 6  
4-12.~7' 
2-10'x36" 

wood decks. supported by concrete 
piers. Includes steel handrails. 
Con Arch Bridge 

Two flow splits each occur on Andora Hills Wash and Galloway Wash. Table 5.5.4.1 presents 
the location of modeled flow splitsljunctions and their associated discharges. Diverging flow 
paths (splits), and converging flow paths (junctions) were modeled using the HEC-RAS Junction 
routine. Computed water surfaces elevations andlor energy elevations were balanced across the 

- 
Metal P~pe (HEcMP) 
HECMP 
CBC 
CBC 
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Same xsec locatlon as Grapevme 0.00 (CH2M- 
I I I I I 

 low split from HECRAS energy balance of discharges at spl~t flow See also Append~x E.5 - . .  low change based on HEC-I hydrology. I 

In three clrcurnstances, flow splits resulted in estimated discharges and depths of less than 100 
cfs and 0.5 foot respectively. In these cases, the resulting flow leaving the main channel was not 
mapped, nor was the estimated discharge subtracted from the 100-year regulatory discharge 
modeled in the main channel. These flow splits are documented along with the FEMA forms 
under "Explanations of water surfaces higher than the endpoints of cross sections" with backup 
calculat~ons/analysis output located in Appendix E.5. 

Divided-flow islands were allowed in the HEC-RAS analysis if they met the following criteria: 
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1. The islands were relatively short (i.e., less than 1,000 feet in the direction of flow or 4 
cross sections), 

2. Channel (thalweg) slopes and elevations on each side of the island are similar, and 
3. The conveyance on each side of the island is uniform (i.e., no significant changes in flow 

distribution from one side of the island to the other for the length of the island as shown 
in HEC-RAS flow distribution output summary). 

If these criteria were not met by an island flow situation, then a new HEC-RAS junction was 
developed, resulting in an additional distributary reach splitting from the main channel and 
eventually rejoinging. In either case (divided flow or split flow), a shaded Zone X was applied to 
the island between the split reaches only if they showed signs of stability as evidenced by the 
presence of bedrock or stable geomorphic surfaces (i.e., well-developed soils with reddening 
fiom clay or carbonate deposits, terrestrial vegetation, stable slopes, etc.). 

5.5.5 Ineffective Flow Areas 

Ineffective flow areas were modeled in areas where rapid expansion or contraction of flow 
occurred. A general expansion rate of 4 to 1 (i.e., one foot lateral expansion for every 4 feet of 
linear flow) was used to set these ineffective flow limits for rapid expansion, and a 1 to 1 
contraction rate was used to set ineffective flow limits for rapidly contracting reaches. For 
reaches with low velocities (i.e., less than 5 feet per second), the expansion rate varied between 5 

to 1 and 4 to 1. References 5 and 6 to this section provide further discussion of application of 
expansion and contraction coefficients in riverine environments. 

5.5.6 Supercritical Flow 

Supercritical flow does not occur for significant lengths along any reach in this study. 

5.6 Floodway modeling 

Floodways were determined using HEC-RAS by first applying the equal-conveyance 
encroachment method 4 with a target of one foot. The model was then optimized to bring the 
surcharges as close as possible to one foot by varying the method 4 targets at each cross section. 

After a review of the one-foot target results, the targets were decreased in reaches which would 
have been adversely impacted (in general) by increased stream sinuosity, significantly-increased 
erosion potential, or decreased floodway width (as compared to the original study). Additionally, 
the targets were adjusted to avoid abrupt changes in the floodway width and energy-grade 
surcharges greater than 1 foot. The final floodway delineation also takes ineffective flow areas 
into consideration by matching the floodway boundary to cross-section stations indicating the 
ineffective flow boundary. 

Once the floodway profiles were optimized, the method 4 encroachments were imported to 
method 1. Floodway profiles were calculated for all reaches except Split 1 of Andora Hills Wash 
at the request of the Flood Control District of Maricopa County. 
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5.7 Special problems encountered during the study 

5.7.1 Special Problems and Solutions 

The effective FIS for the lowest 1000 foot section of Grapevine Wash upstream from Galloway 
Wash was originally done by Harris Toups in 1979. The 1990 CH2M-Hill restudy of Grapevine 
Wash did not extend downstream to the confluence with Galloway Wash. This study includes 
that 1000-foot section of Grapevine Wash in order to replace the older study and to prevent 
confusion in the future. The Grapevine Wash cross section 0.210 from this study, is at the same 
location as the CH2M-Hill cross section 0.00. 

Due to the relatively better resolution of the new mapping compared to the mapping used for the 
existing studies (i.e.17'=200' scale and 2-foot contour interval vs. 1"=400' scale and 4' contour 
interval mapping) floodplains are joined laterally at the confluences of Galloway Wash with 
Rowe Wash, Grapevine Wash and Galloway Wash North Tributary (aka Galloway Middle 
Tributary). The relative inaccuracies inherent in the lower resolution mapping precluded the 
matching of water surface elevations to the previous study water surface elevations at those 
confluences. 

5.7.2 Modeling warning and error messages 

Warning messages reported by the HEC-RAS output include: 

1. Default to critical depth, 
2. Energy loss greater than 1.0 foot, 
3. Multiple critical depth solutions, and 
4. Divided flow. 

The numbers of cross sections which default to critical depth are noted in the supporting 
documentation along with the FEMA forms. Slopes for the entire study area average greater than 
1.4%. Therefore, critical flow is expected to occur throughout the study area. Energy losses 
greater than one foot between cross sections are also expected because of the steep slope, even 
where the cross sections are spaced at 100-foot intervals. Where multiple critical depth solutions 
were found, the lowest critical depth solution was chosen by default as the correct solution. 
Divided flow warnings were encountered (see section 5.5.4 for how divided flow was handled). 

5.8 Calibration 

No stream gauging records were available to which the model could be calibrated, and no other 
calibration procedures were utilized. 
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5.9 Final Results 

5.9.1 Hydraulic analysis results 

A summary of the HEC-RAS hydraulic results are provided in Table 5.9.1 and Table 5.9.2. 
Appendix E.5 contains additional model output including: cross section plots, discharge 
summary tables, Manning's 'n' value summary tables, reach length summary tables, 
contraction/expansion summary tables, and junction summary tables. This study results in 
approximately 7.8 river miles of revised floodplain/floodway delineations. 

5.10 References 

1. Cave Creek and Wildcat Hill Quadrangles 1:24000 United States Department of the 
Interior Geological Survey 

3. Phillips, J .  V. and Ingersoll, T.L., 1998, Vertjkation of Roughness Coefyicients for 
Selected Natural and Constructed Stream Channels in Arizona: U.S. Geological Survey 
Professional Paper 1584,77 p. 

4. Thomsen, B.W. and Hjalmarson, H.W., 1991, Estimated Manning's Roughness 
Coefyicients for Stream Channels and Flood Plains in Maricopa County, Arizona. U.S. 
Geological Survey: Tucson, Arizona, 126 p. 

. U.S. Army Corps of Engineers, HEC-RAS River Analysis System Users Manual, Version 
2.2, September 1998. 

6. U.S. Army Corps of Engineers, HEC-RAS River Analysis System Hydraulic Reference 
Manual, Version 2.2, September 1998 

7. U.S. Army Corps of Engineers. HEC-RAS River Analysis System, Version 2.2, 
September 1998. 
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SECTION 6: EROSION AND SEDIMENT TRANSPORT 

No erosion or sediment transport analyses were conducted as part of this study. 
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SECTION 7: DRAFT FIS REPORT DATA 

7.1 Summary of Discharges 

' Not Computed 
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7.2 Floodway Data 
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7.3 Annotated Flood Insurance Rate Maps 
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APPENDIX A: REFERENCES 

A.l Data collection summary 

December 6, 1999 

JE Fuller/Hydrology & Geomorphology, Inc., (JEF) has collected and reviewed data which are 
pertinent to the hydrology and hydraulics of the project study area (see Figure 1, Project Area). 
These data have come from the Flood Control District of Maricopa County and from outside sources. 
The categories of data which were sought include: previous flood hazard reports and hydrology for 
the study area; existing topographic mapping; historical flooding information; as-built plans for 
existing structures; FEMA Flood Hazard Boundary Maps and any Letters of Map Amendment andlor 
Revision; and other pertinent data. 

Previous Flood Hazard Reports and Hydrology Studies: 

1. American Engineering Company, August 11, 1987, HEC-2 Analysis, Andora Hills Wash, 
Rancho Manana Crossing, A LOMR Prepared for Rancho Manana Country Club Developers. 

2. A-N West, Inc., March, 1996, Detailed Drainage Design Report for Desert Mountain Pro~erties 
Provosed Detention Basin No. S-I, Prepared for Desert Mountain Properties. 

3. Cella Barr Associates, December 1989, Flood Insurance Re-Study for Various Streams in 
Maricova Countv. Arizona, Prepared for FEMA. 

4. CH2M-Hill, March 1990. Final Hvdrologic and Hydraulic Re~or t  for Cave CreeWCarefree Flood 
Delineation Studv, FCD 88-53, Prepared for the Flood Control District of Maricopa County. 

5. Federal Emergency Management Agency, December 23,1997 Draft. Flood Insurance Studv, 
Maricova Countv. Arizona and Incomorated Areas, Volumes 1 through 8. 

6. George V. Sabol Consulting Engineers, Inc., July 1997, Cave Creek Above Carefree Highway 
Floodvlain Delineation Studv. FCD 95-28, Prepared for the Flood Control District of Maricopa 
County. 

7. Hams-Toups Associates, January 1979, Flood Insurance Studv of Unincomorated Areas of 
Maricova Countv. Arizona. Prepared for US Department of Housing and Urban Development, 
Federal Insurance Administration. 

8. Robert H. Murphy, P.E., March 4, 1997, Flood~lain Investigation of Gallowav Wash, LOMR 
Prepared for Donald R. Ross. 

Existing Topographic Mapping: 

1. Aerial Mapping Company, Inc. Flight Date: December 12, 1996, Covers portions of sections 16, 
17,20,21,28,29 and 31-33, T6N, R4E, and portions of sections 5 and 6, TSN, R4E, and 
portions of section 1, TSN, R3E, G&SRB&M, Scale: 1"=200', CI=2'. Study Contractor: George 
V. Sabol Consulting Engineers, Inc. (see reference 7 above) 
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2. CH2M-Hill, Flight Date: August 1989, Actual mapping company not known at this time, Covers 
portions of sections 1-5,8-17 and 20-27, T6N, R4E, and portions of sections 18, 19 and 30, T6N, 
R5E. G&SRB&M, Scale: lW=200', CI=4'. 

3. Cooper Aerial Survey Co., March 3, 1988, Covers portions of sections 25-27 and 34-36, T6N, 
R4E, and portions of sections 30 and 31, T6N, R5E, G&SRB&M, Scale: 1"=400', CI=4'. Study 
Contractor: Cella Ban Associates (see reference 3 above) 

4. Hams Toups Associates, Actual flight date and mapping company unknown at this time, Covers 
portions of sections 15-17,20-22,26-29 and 32-35, T6N, R4E, G&SRB&M, Scale: 1"=400', 
C1=4'. 

5. U.S. Geological Survey, Photorevised 1981,7.5 Minute Series (Topographic), quadrangles 
include Cave Creek, Humboldt Mountain, New River Mesa, and Wildcat Hill., Scale: 1"=2000', 
CI=20'. 
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Historical Flooding Information 

The following newspaper articleslphotos were found at the Cave Creek Museum: 

Foothills Sentinel, January 13, 1993, page Al,  "Floods in the Foothills, 12 inches of rain drench 
area; more forecast this week." 

Foothills Sentinel, March 9, 1988, "Club Submerged," page 9. 

Foothills Sentinel, October 13, 1993, Photo "Flooded Crossing on Cave Creek Road." 

Foothills Sentinel, September 19, 1988, "Roaring River" Galloway Wash running at Schoolhouse 
Road. 

Foothills Sentinel, August 22, 1990, three photos of damage attributable to flooding in and around 
the CarefreeICave Creek Area. 

Carefree Enterprise, April 1978, "Wet Set," General flood notes from around the state regarding the 
Flood of 1978, includes a photo of Cave Creek at flood stage. 

As-Built Plans for Existing Structures: 

New as-builts for all culverts and bridges along Andora Hills and Galloway Washes were surveyed; 
no existing as-built plans were sought. Seven structures were identified during initial reconnaissance 
visits, and from the new aerial photography developed for this project. 

A stage-storage-discharge relationship for Detention Basin No. S-I, located on the Middle Branch of 
Galloway Wash at Charles Blair McDonald Drive, was obtained from Mr. Greg Schuelke, P.E. of A-N 
West Inc. These data were incorporated into the new HEC-I model prepared for Galloway Wash during 
this project. 

FEMA Flood Hazard Boundary Maps, LOMAs, LOMRs: 

Existing FEMA Flood Hazard Boundary Maps available for this area include FIRM Panel Number 
04013C O805F, 04013C 0808G. and 04013C 0809G. There are two recent LOMRs approved in the 
study area: 

1. Prepared by American Engineering Company for Rancho Manana Country Club Developers 
for a culvert crossing on Andora Hills Wash at Rancho Manana Boulevard. a~oroved Januarv 

2. Prepared by Robert H. Murphy, P.E. for encroachment into the channel of Galloway Wash 
starting approximately 300 feet downstream of School House Road and ending 
approximately 1,300 feet downstream of School House Road, approved October 20, 1997. 
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Other Pertinent Data: 

GIs data supplied digitally by the Flood Control District of Maricopa County included: 

1. Soils data for the project area 
2. Land use data for the project area 
3. Roads and section lines for the project area 
4. Existing hydrologic delineations in the project area 
5. Existing floodplain mapping in the project area 
6. Existing digital topography by Aerial Mapping Company, Inc. Flight Date: December 12, 

1996, Sections 28 & 29, T6N, R4E, projected by the Maricopa County Flood Control District 
from NAD 27 to NAD 83 

7. USGS DEM data in the project area in comma delimited text projected by the Maricopa 
County Flood Control District from NAD 27 to NAD 83 

8. USGS DRG data for the project area, projected by the Maricopa County Flood Control 
District from NAD 27 to NAD 83. 

Stream Gauging: 

No stream gauging records of any kind were identified for the Andora Hills and Galloway washes. 
The Flood Control District of Maricopa County operated an automated precipitationlstream-stage 
sensor station on Grapevine Wash, a tributary to Galloway Wash, between 1989 and 1992. The 
gauge was discontinued due ro poor radio telemetry communications and problems related to control 
section stability. No reliable data were ever collected from this station. 

Precipitation Gauging: 

No precipitation gauges are known to exist in the Andora Hills Wash basin. Two precipitation 
gauges are known to exist in the Galloway Wash Basin: 

1. Carefree, Arizona (NWS ID 021282) 
Operated by the National Weather Service continuously since June 1, 1961 

2. Carefree Ranch (ALERT ID 4930) Operated by the Flood Control District of Maricopa 
County continuously since November 1987. 

Monthly precipitation statistics were gathered for these two precipitation stations. 

Future Drainage Improvements: 

JEF staff contacted Mr. Joe Adams of Cavalier Development regarding the planned construction of 
an 8-cell 10'x6' concrete box culvert on Galloway Wash at the new Galloway Road alignment; 
approximately 730 feet upstream of Vermeersch Road. Mr. Adams indicated that construction of the 
culverts is expected to be completed by January or February, 2000. Galloway Road will be the main 
entrance to the new Black Mountain Shadows subdivision. The phone number for Cavalier 
Development is 480-948-1068. 
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a B.l Special Problem Reports 

The current effective study of Grapevine Wash was performed by CH2M Hill, (March, 1990). 
However, this study did nbt extend to the confluencd with ~ a l l o w a ~  Wash; falling short by 
approximately 1,000 feet. The original study, performed by Harris Toups (January, 1979) would 
have remained the current effective study for this 1,000-foot reach between the CH2M Hill Study 
and this study (JEF, November, 2000). To avoid confusion, JEF has included this 1,000-foot 
reach of Grapevine in the re-study of Galloway Wash. Grapevine Wash was referred to as 
"North Tributary Galloway W a s h  in the CH2M Hill study. 

The flood peaks for Galloway Wash and Grapevine Wash at their confluence are approximately 
coincident, and therefore, the starting water surface elevation for the tributary of Grapevine Wash 
is assumed to equal the computed water surface elevation on the main branch of Galloway Wash. 
Note that the existing discharge and not the revised discharge from this study was used for 
Grapevine Wash in order to smoothly join the floodplains. 
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a B.2 Contact (telephone) Reports 
- 

Phone conversations of substance have been noted in memorandums contained in Appendix B.4. 
No other contact reports are recorded here. 

FDS of Andora H~lls & Galloway Washes 
FCD 99-14 
February, 2001 



B.3 Meeting Minutes or Reports 
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Memor ndum 

DATE: September 10, 1999 

TO: David Boggs, P.E. 

FROM: Brian R. Iserman, P.E. 441 9/10/qq 

RE: Andora Hills & Galloway Washes Kickoff Meeting Minutes, 
FCD 99-14 

A kickoff meeting was held at the offices of the Flood Control District of Maricopa 
County (FCDMC) on September 7, 1999 for the referenced project. In attendance were: 

David Boggs, P.E., (FCDMC, Floodplain Delineation Branch) 
Joe Tram, P.E. (FCDMC, Floodplain Delineation Branch) 
Valerie Swick (FCDMC, Hydrology Branch) 
Marta Dent (FCDMC, GIS) 
Lynn Thomas (FCDMC, Regulatory Branch) 
Ted Lehman (JEF) 
Brian Iserman (JEF) 

Project Team: 

JEF's subconsulting team for this project was briefly described by Brian Iserman to 
include A-Team Professional Associates (swey), M&B Aerial Mapping (topographic 
mapping and aerial photography) and Dibble & Associates (assistance with floodplain 
mapping). 

Propery Owner NotificationlRight of Entry: 

Joe Tram discussed the possibility of simply doing the legal advertisement only and not 
including a mass mailing. He noted that the mass mailing is not really required, and that 
it is a throw back to the watercourse master studies. He suggested that David Boggs get 
in touch with David Johnston (FCDMC Chief of Regulatory Divion) to see what he 
would prefer. 

Joe requested that we send the copy for the legal ad to David Boggs for review before we 
send it out for publication. 

Joe asked what JEF is doing for right of entry. Brian Iserman indicated that the survey 
subconsultant (A Team) will be responsible for right of entry if any is required. 

Schedule: 

Brian Iserman handed out a draft schedule for those in attendance to review. Joe Tram 
requested that I send an update whenever the schedule changes. 



Memo to David Boggs, FCDMC 
JEFuller, Inc 
09/30/99 

Billings: 

Bills should be sent to Linda Hannan. Joe Tram noted that the billing estimates need to 
be delivered soon. He also noted that bills for GIS work will be subiect to Marta's - 
approval based on her acceptance of the work. 

Topographic Mapping: 

Joe Tram and Valerie Swick noted that the original Hanis-Toups study done on 
Galloway wash had some base flood elevations listed which were actually below grade 
according to the 4' CI mapping. Joe Tram requested that JEF include thisme cross 
section alignments as that study in the new study. Valerie noted that those cross sections 
were probably spaced at 500 foot intervals. JEF's will be spaced at approximately 250 
foot intervals. Brian Iserman indicated that JEF would use the same cross section 
alignments were practicable. This was requested so that the district could compare the 
previous mapping to the new mapping. 

Joe Tram also noted that he would like JEF to make sure to include the same ERMs used 
in the Hanis-Toups study. Brian Iserman indicated that JEF will make sure that the 
ERMs noted on the FIRM panels will be used in the new survey work. 

Digital Orthophotos: 

Brian Iserman discussed how the digital orthophotos will be rectified: The overall 
mosiaic will be rectified using the USGS DEM's. Where the photos overlay the area of 
detailed mapping, they will be rectified using ground control from the new survey and 
mapping. The contact between the two rectifications will be seamless. 

Hydrology: 

Joe Tram noted that the District would like to keep the Sabol hydrology for Galloway 
Wash which was developed for the upper Cave Creek Floodplain Delineation Study 
(FCD 95-28) unchanged. Ted Lehman noted that JEF will subdivide the basins in the 
Sabol HEC-1 in order to get additional concentration points for the Galloway HEC-RAS. 
Ted noted that the resulting 100-year discharges will be different from the Sabol results 
by the mere fact that JEF will be subdividing basins. Joe Tram and Valerie Swick agreed 
that we should wait and see what our results are, and then make a decision as to changing 
the hydrology. 

Hydraulics: 

Joe Tram asked Brian Iserman how splits will be modeled. Brian told Joe that JEF will 
utilize the HEC-RAS split flow routine (balance energy grade or water surface elevation) 
and, where necessary, utilize the HEC-2 split flow method (true side weir flow) if 
necessary. Brian informed Joe of an JEF internal memo which details JEF's approach to 
modeling split flows. Brian explained that a courtesy copy of this memo was provided to 



Memo to David Boggs, FCDMC 
JEFuUer, Inn. 
09/1 On9 

Pedro Calza of the District during the Rio Verde South Floodplain Delineation study, and 
to David Evans & Associates for their work on the Rio Verde South Floodplain 
Delineation study. Joe Tram requested that we send a copy to David Boggs. Brian said 
he would do it. 

Marta Dent noted that the District has downloaded new soils data from NRCS and will 
make that available to JEF. Ted Lehman noted that he will develop a formal request to 
Marta for all our GIs data needs. 

David Boggs said he will formally contact Stu Spalding (Cave Creek Town Engineer), 
and Eric Korsten (Carefree Town Engineer) to inform them of the project. 

Lynn Thomas noted that the District provides floodplain management services for the 
towns of Carefree and Cavecreek, and that the District also provides drainage design 
review for the Town of Cave Creek. 

David Boggs noted that Dave Johnston talked to someone who was an eye witness to 
Galloway Wash overtopping at the Hornytoad Bar & Grill. Brian Iserman said he will 
contact Dave Johnston to get more information. 

Marta Dent noted that M&B Aerial Mapping recently submitted their 11" GIs submittal 
for the Gavilon Peak mapping. She noted that this is their first GIs conversion work, so 
they are learning a lot at this point. Marta and Joe discussed the possibility of holding 
another GIs submittal training class soon. Brian Iserman said JEF would be interested in 
attending and that he will let Robert Moon of M&B know of the class. 



Memorandum JE Fuller1 Hvdrolow & Geomor~holom. Inc. 

DATE: September 16,1999 

TO: David Boggs, P.E. 

RE: Andora Hills & Galloway Washes Team Meeting Minutes, 
FCD 99-14 

A project team meeting was held at the offices of Dibble & Associates on September 9, 
1999 for the referenced project. In attendance were: 

Robert Moon @l&B Aerial Mapping, LTD.) 
Hal Epperson PRLS (A Team Professional Associates, Inc.) 
Frank Brown, P.E. (Dibble & Associates) 
Brian Iserman, P.E. (JEF) 

General invoicing and payment protocol were discussed. The District will retain 10% of 
all invoices for the first half of the project, and then 5% for the second half of the project. 
JEF will pay consultants after the District pays JEF. Consultants should include a brief 
project status statement with invoices. 

Survey 

The team discussed mapping quality control cross section and spot elevation locations. 
JEF will provide final locations to A-Team next week. Brian Iserman supplied Reference 
Mark descriptions from the Hams-Toups study to Hal Epperson. Brian will also provide 
survey notes and calculations from the existing mapping located on the west end of the 
project (FCD 95-28) next week. 

A Team will use a Tremble digital laser level for the benchmark loop, and GPS (RTK) 
for culture, culverts, and quality control points. 

Frank Brown provided A Team and JEF with a letter with photos and specifications for 
the as-built survey work to be completed on four culverts on Andora Hills Wash. 

Mapping 

Robert Moon requested that the USGS DEMs provided by the District should be 
translated to NAD 83 (they are probably NAD27). Brian said he will ask the District to 
do that for us. 

The team discussed tying in the new top0 to the existing top0 at the west end of the 
project (FCD 95-28). Frank Brown (who worked on the Upper Cave Creek Floodplain 
Delineation Study) noted that the horizontal datum used for that study (FCD 95-28) was 



Memo to David Boggs, FCDMC 
JEFuller, Inc. 
09/16/99 

NAD27. Hal said that with RMs from the FCD 95-28 study near Andora and Galloway 
Washes, he should be able to provide common points to both maps for the horizontal 
translation of the existing mapping. Robert will then be able to tie the new mapping in to 
the existing mapping. 

Schedule 

Hal estimated that A-Team could be ready for the flight by about September 22 or so, and 
could provide final survey data by the end of September or first week of October. Robert 
Moon estimated that the mapping could be done by about the first half of November 
sometime (about 4 to 6 weeks of work). Brian and Frank discussed possibly being able 
to start preliminary HEC-RAS by mid to end of November. 



Memorandum JE Fuller1 H y d r o l o w  & Geomorphology. Inc. 

DATE: October 20,1999 

TO: David Boggs, P.E. 

CC: Valerie Swick 

FROM: Brian R. Iserman, P.E. /0/%0/4 4 

RE: Andora Hills & Galloway Washes Hydrology Meeting Minutes, 
FCD 99-14 

A hydrology update meeting was held at the offices of the Flood Control District of 
Maricopa County (FCDMC) on October 20, 1999 for the referenced project. In 
attendance were: 

David Boggs, P.E., (FCDMC, Floodplain Delineation Branch) 
Valerie Swick (FCDMC, Hydrology Branch) 
Brian Iserman (IEF) 

The status of the HEC-I modeling was presented by Brian Iserman: The physical 
parameters of the model (basin delineation, concentration points, routing reaches, 
reservoir routing, soils, and land use are in place and the model is operational. Brian 
explained how these parameters were estimated (existing HIS data, DDMS, Archview 
were used). 

Valerie Swick noted that on JEFs review submittals that she would like to have the 
following: 

DDMS on disk 
HEC-1 on disk 
Maps 

o Landuse 
o Soils 
o Routing reaches 
o Collector (Tc) channels 

Valerie also mentioned that she would like to have the maps plotted with USGS DRGs in 
the background. Additionally, the maps should have elevation labels at concentration 
points and at the tops of collector (Tc) channels. 

Brian Iserman said that he will plan to deliver the first HEC-1 review submittal by 
Wednesday, October 27, 1999. JEF will plan to attend a HEC-1 review meeting with 
Valerie on Monday November 1, 1999 at 10 am at the District. 



Memorandum JE Fuller1 Hvdrolow & Geomor~hologv. Inc. 

DATE: January 13,2000 

TO: David Boggs, P.E. 

FROM: Brian R. Iserman, P.E. 1//3/0 0 

RE: Andora Hills & Galloway Washes Hydrology Review Meeting 
Minutes, FCD 99-14 

A hydrology review meeting was held at the offices of the Flood Control District of 
Maricopa County (FCDMC) on January 13,2000 for the referenced project. In 
attendance were: 

David Boggs, P.E., (FCDMC, Floodplain Delineation Branch) 
Joe Tram, P.E. (FCDMC, Floodplain Delineation Branch) 
Valerie Swick (FCDMC, Hydrology Branch) 
Lynn Thomas (FCDMC, Regulatory Branch) 
Brian Isennan (JEF) 

Mr. Iserman gave a brief project update: 

QC on the topography is complete. He is currently writing up the results 
As-built plans are due from A Team (survey) next week 
A full survey report is due from A Team next week. 

Ms. Thomas gave an update regarding the pending lawsuit related to the private bridge 
located on Galloway Wash just upstream of Spur Cross Road. There was discussion 
between Ms. Thomas, Mr. Boggs and Mr. 1sekan regarding an approach to determining 
the changes in bed elevation in the reach su~~ounding the bridge. It was decided that for 
now, the new mapping should be compared to the mapping used for the previous FIS by 
Harris Toups. This will give the best indication of channel bed elevations since the 
previous FIS. Mr. Iserman said he will do a quick comparison and let Ms. Thomas know 
what is revealed. 

Ms. Swick and Mr. Boggs presented review comments to Mr. Isennan. Ms. Swick 
indicated that she performed her standard spot checks of the model input and output, and 
found no problems. Comments generally related to the actual report and presentation of 
maps. Mr. Boggs presented Mr. Iserman with a copy of the Hydrology report, which 
contains the review comments. 

Mr. Iserman said that he will spend next week making the edit0ria1'chan~e.s to the report. 
At the conclusion of the meeting, Mr. Iserman presented a revised schedule; there was a 
brief discussion of the most significant schedule changes. 



Memorandum JE Fuller/ Hvdrologv & Geomorphologv, Inc. 

DATE: June 29,2000 

TO: David Boggs, P.E. 

FROM: Brian Iseman, P.E. m- 7/( /' ' 
RE: Floodplain Delineation Study of Andora Hills & Galloway Washes, 

FCD 99-14, Review Meeting Minutes 

CC: Jon Fuller, P.E. 

On July 6,2000, Mr. David Boggs, P.E. and Mr. Joe Tram, P.E. (Flood Control District 
of Maricopa County) and Mr. Brian Iserman, P.E. (JEF, Inc.), met to discuss review 
comments for the n-value report and cross-section locations for the referenced project. 
The following items were discussed: 

N-Value Report 

o In general, Mr. Boggs thought that the n values were a little high. Mr. 
Iserman will evaluate the ~reliminarv HEC-RAS models to determine if . 
the Froude numbers indicate appropriate n-values. Mr. Boggs indicated 
that the n values should be adiusted based on the Froude number analyses 
(i.e., not too many critical flow messages from the HEC-RAS report): 

o Mr. Boggs indicated that, in general, the n value report was well done. 

Cross-section alignment 

o There were a few cross sections on Andora Hills Wash near Cave Creek 
Road which need to be realigned. 

o Mr. Boggs asked if cross sections which extend way beyond the floodplain 
would be trim. Mr. Iserman indicated that they would. 

Next Submittal 

o Mr. Iserman indicated that his goal is to submit a draft TDN with Draft 
HEC-RAS models by mid August 

Other Issues 

o Mr. Tram noted that the floodway at junctions with existing mapped 
tributaries should connect. 

o Mr. Boggs noted that the District would like to amend the topographic 
mapping to include fill which was placed in the Andora Hills Wash 
floodplain after the current topographic mapping was finished. The fill 
was placed by a developer, whom did not know that they were impacted 
by the floodplain. Mr. Dennis Richards, P.E. (West Consultants, the 
developers consultant) is currently developing a scope of work to have the 



Memo to David Boggs 
JEFuUer, Inc 
July 6,2000 

additional survey and mapping done, and incorporated into the existing 
topographic mapping. Because of schedule constraints, Mr. Boggs and 
Mr. Iserman decided that the amended topographic mapping should be 
provided to JEF by July 20 if it is to be included in this mapping project 
(i.e., FCD 99-14). Additionally, the District and JEF will review the scope 
of work which Mr. Richards develops. 
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Jonathan Fuller, P.E., P.H. 6101 S. Rural Rd., Suite 110 
Brian Iserman, P.E. Tempe, Arizona 85283 
John Wallace, P.E. 480-752-2124 (voice) 
W. Scott Ogden, P.E. 480-839-2193 (fax) 
Ted Lehman mvw.jefuller.com 

December 28,2000 

Flood Control District of Maricopa County 
ATT: David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes - 
FCD 99-14, Change Order 1 

Dear David: 

In response to our floodway review meeting of November 21,2000, I have prepared a scope and 
fee estimate for the following change order tasks: 

Following is detailed scope, fee and schedule information for your review. 

Scope 

Task 1 - Coordination 

Table 1: Change-order Task Summary for Floodplain Delineation Study of 
Andora Hills & Galloway Washes 

1 Attend up to 2 additional coordination meetings at the FCDMC. Coordinate as-built 
survey data collection and contract administration. Meet with Representatives of 

Task 
1 
2 
3 
4 

~cottsdale, Carefree and Cave Creek as necessary to gain endorsement of study results. 

Description 
Coordination 
Extend floodplain/floodway delineation 
Include analysis of Dream Street bridge into HEC-RAS and TDN 
Administrative Floodway Adjustments 

Task 2 - Extend Flood~lain/Floodwav Delineation 

2.1 Perform an additional 1000 feet of floodplain/floodway delineation on Grapevine Wash to 
the same care and standards as described in Task 6 of the original Scope of Work for this 
project to better match the existing water surface profiles of the CH2Mhill Floodplain 
Delineation. 



. . JEF, Inc. 
December 28.2000 
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2.2 F'rovide additional topographic mapping to the same care and standards as described in Task 3 and 
Task 7 for an area surrounding approximately 600 lineal feet of the new Grapevine Wash 
floodplain delineation. 

Task 3 - Include Analvsis of Dream Street Bridee into HEC-RAS and TDN 

3 Include analysis of the new con-arch bridge at Dream Street into the HEC-RAS model and 
the TDN. Attend one field meeting with the District Project Manager and the Engineer for 
the Town of Carefree. The analysis under this task will be based on as-built survey data 
supplied by the Town of Carefree. Channel improvements associated with the new 
construction of the bridge will not be included in the HEC-RAS. This additional analysis 
will be performed to the same care and starbards as set forth in the original contract for 
this project. 

Task 4 -Administrative Floodwav Adiustments 

4 Floodways are to be determined using equal conveyance encroachment (Method 4) 
initiallv. but encroachment Method 1 will be used in the final analvsis (after the District 
has approved the Method 4 results). The floodway encroachment 'shalfgenerally maintain 
a one-foot maximum rise in elevation as a criteria, except for reaches which appear likely 
to be adversely impacted by such encroachments. It will also be based upon maintaining 
the braided stream network within the floodway limits. Adverse impacts include, but are 
not limited to, a likely increase in stream sinuosity, a significantly-increased erosion 
potential, or a decreased floodway width (as compared to the original study). 

To avoid such impacts, the consultant shall decrease the Method 4 target until such impacts 
are mitigated; keeping in mind that a zero-rise floodway may be necessary in some cases. 
Additionally, the consultant shall take care to avoid abrupt changes in the floodway width 
and energy-grade surcharges greater than 1 foot. 

Work under this task shall not commence until after the District has approved Task 3, and 
determined how to proceed with that portion of the study which is impacted by the new 
Dream Street bridge and attendant channel restoration. 

Fee 

The total fee for this change order is $ 14,963.30; standard FCDMC Fee Attachments A, B and C 
have been included. 

Schedule 

I anticipate that the additional work described in the above scope will take approximately 6 weeks 
to complete. The anticipated date for a submittal to FEMA is February 1,2001. If 120 days are 
allowed for FEMA review and publication of notification, a contract closing date of June 30, 
2001 is expected. This would require amending the Contract closing date--extending it by 166 
days. 



JEF, Inc. 
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Should you have questions regarding this change order request, please do not hesitate to contact 
me. 

Sincerely, 

Brian R. Iserman, P.E. 
Vice President 



Flood Control District of Maricona Countv 
2801 West Dwango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-2903 

January 3,2001 

Jonathan Fuller, P.E., P.H. 
JE Fuller Hydrology and Geomorphology, Inc. 
6101 S. Rural Road, Suite 110 
Tempe, AZ 85283 

RE: Contract FCD 99-14, Andora Hills-Galloway Washes Floodplain Delineation Study 
Change Order # 1 

Dear Mr. Fuller: 

Enclosed are two (2) original documents of Change Order # 1 to the above referenced contract. Please 
have both original documents signed by an authorized Officer of your fum. Upon completion, return 
both original documents to mv attention no later than Wednesday, January 10,2001. 

The Flood Control District of Maricopa County will complete the processing of this Change Order. A 
fully executed original document will then be returned to you for your records. 

Should you have any questions regarding this matter, please call Barbara C. Humme11, Contracts Branch 
Manager, at 602-506-4876. 

Sincerely, 

aw%&d/ Wanett Maxwell 

Contracts Specialist 

Enclosures 



I 
CONSULTANT CHANGE ORDER - FCD APPROVAL 

Flood Control 
Changa Ordv Nu* 

mte: 12/29/00 Amount: I xxxxx File No: 

Contract NO: I FCD BPI) 1 PCN NO: 1 014ss.28.so 

Conwltmnt Name: [ JE FUIIW nydro~ogy and Q.omorphologY. ~ n c  

Contnot Title: I Andon HI~~a-Oalloway Wa8he~ flooddaln Dallneatlon ~tuihld~ 

Total Pmvloue Change 

After lhe completion d lhe bulk of the study, it was dlwovered lh 

ili be extended by 1WO 11 

lnilial Contraot ArnU.Int 
Amended Contract h n t  w/ pmvious charge &en 
Current Change Older Request 
&nsnded Contract Amount w/eurrent chanae or@[ 

Change Order Authorlutlon Umtt 
Total Rsaueoted Change Olden 
Change 0rd.r ~utho&tlon Ranulning $ 25,036 40 

We, the undemgned Consultant, hereby agree that upon arecuf~on 01 thls change order we wlllperform all serwces as ldenlrfied above, 
and will accept the above speciiiisd amount(s) as fullpaymmt themfore. 

Consultant Name: JE Fuller HyddGeomrph.. Inc. $r : 

Consultant Addrsoe: 6101 SwUl Rural Roed-Suite 110 

Tempe, AZ 85283 Title: 



Sharon McGuire 
Contracts Specialist 

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

Phone: (602) 506-8378 - Fax: (602) 506-2903 - E-mail: shm@mail.maricopa.gov 

MEMORANDUM TO FILE 

DATE: 

TO: 

FROM: 

January 16,2001 

Jonathan Fuller 
JE Fuller Hydrology/Geomorphology 
6101 S. Rural Road, Suite 110 
Tempe AZ 85283 

Sharon McGuire, Contracts Specialist 

RE: Contract FCD 99-14, Andora Hills-Galloway Washes FDS 
Change Order #1 

Enclosed is a fully executed original of the above referenced change order for your records. 

Should you have any questions, please do not hesitate to call. 

Thank you 



Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
Phone: 602-506-1501 
Fax: 602-506-2903 

June 11,2001 

Jonathan Fuller, P.E., P.H. 
JE Fuller Hydrology and Geomorphology, Inc. 
6101 S. Rural Rd., Suite 110 
Tempe, AZ 85283 

RE: Contraet FCD 99-14, Andora Hills and Galloway Washes Floodplain Delineation Study 
Change Order # 2 

Dear Mr. Fuller: 

Enclosed are two (2) original documents of Change Order # 2 to the above referenced contract. Please 
have both original documents signed by an authorized Ofticer of your fim. Upon completion, return 
both original documents to mv attention no later than Monday, June 18,2001. 

The Flood Control District of Maricopa County will complete the processing of this Change Order. A 
fully executed original document will then be returned to you for your records. 

Should you have any questions regarding this matter, please call Barbara C. Hummell, Contracts Branch 
Manager, at 602-506-4876. 

Sincerely, 

&i@fl&d Wanett Maxwell 

Contracts Specialist 

Enclosures 



June 12,2001 

6101 South Rural Road, Sub 110 
Tempe, AZ 85283 
480-752-2124 (mice) 
480-838-2183 (fax) 
www.jefuller.com 

Flood Contrd District of Maricopa County 
ATT: Wanet Maxwell 
2801 W. Durango St. 
Phoenix, AZ 85009 

Attached are the fdlowing materials provided by JEFullerI Hydrology 8 Geomorphdogy, Inc.: 

2 executed originals of Contract FCD 99-14, Floodplain Delineation Study of Andora Hills & Galloway 
Washes, Change Order #2. 

Brian Isman,  P.E. Date 
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TABLE A 
CONSULTANTISUBCONSULTANT 
COST PROPOSAL SUMMARY 

CONSULTANTISUBCONSULTANT: JE FullerMvdroloev Br G e o m o m h ~ ~  n 

PROJE(JT NAME: B o b l a i n  Delineation Studv of Andom Hills & Gallowav Wash8 

CONTRACT NO.: FCD 99-14 

CHANGE ORDER NO.: 1 

Subtotal Labor $5.441.2 

X Multiplier 2.75 =Total Labor $14.963.30 

Total Expenses $0 

- 
DIRECT AND OUTSIDE EXPENSES 

ConsultanrlSubconsultant Cost Proposal Summ;uy Page 1 of 2 
Flood Control Disbict of Maricopa County 
X:\pmjcFU~rncy\FCDM(Nillo~~y\dac~\F~ Prop -Table A - Cwt Roporrl.&c 

DESCRIPTION EXPENSE AMOUNT 
I 



a B.4 General Correspondence 

FDS ofAndora Hills & Gallaway Wasfzes 
FCD 99-14 
February, 2001 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANT EVALUATION FORM 

To be filled out by Consultant 

I I 
Date: D & m k  6. 2002 

Consultant Name 1- lnr Pro!& Name FDS Andora Hi-he5 

. . .  
Project Description D p  

I Prolect Manager Rri;ln P F Contr- 99-14 I 
Type of Review: Final I 

This form is to be used for design and study contracts. 

Rate each of the following using a scale 1 through 5. Mark categories that do not apply NIA (Not Applicable) 
Use this form as the final review. Write comments, if any, in the space provided. S~gn and date completed 
form and return to the Contracts Branch of the Flood Controld D~strict of Maricopa County. 

1 2 3 4 5 
Needs Improvement Satisfactory Superior 

TIMELINESS 
1. Timeliness of scoping and negotiations leading to contract award. 

RATING 
1 2 3 4 5  

o o o o u  

2. Materials furnished to Consultant in a timely fashion. 0 0 0 0 ~  

2 3 4 5  
3. Department's tlmely response to Consultant questions. 0 0 0 0 ~  

1 2 3 4 5  
4. Department's timely reviews in accordance with the schedule. o r i ~ ~ n  

1 2 3 4 5  
5. Timely payment of billings, billing questions resolved. ~~~~~ 

Revised 02/00 Page 1 of 3 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANT EVALUATION FORM 

To be fi l led out by Consultant 

KNOWLEDGE 
6. Understanding of project objectiveslscope of work. 

7. Coordination to resolve issues beyond the scope of work. 

8. Guidance by Department's project manager. 

9. Acceptance of Value Engineering submittals. 

COOPERATIONICOMMUNICATlONS 
10. Working relationship between Consultant and Department. 

11. Clarity of decisions or instructions from Department. 

12. Recognition and resolution of unusual or critical problems. 

13. Compliance with contractual obligations. 

Page 2 of 3 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
CONSULTANT EVALUATION FORM 

To be filled out by Consultant 

QUALITY 
14. Clarity of contract scope of work. 

15. Clarity of Department standards/expectations for drawings and ~~~~~ 
specifications (if applicable for construction). 

16. Clarity of review comments. 

17. Appropriateness or relevancy of review comments for level of 
submittal. 

18. Maintained adequate and qualified management and review 
personnel throughout the project. 

How well are we doing? How can we improve? 

COMMENTS: - - . . . . . . - . . . - . 
(~ve ra l l  a successful project with many interesting facets. We look foward to working with I 
the District in the future. 

/.J@/D 2- 
Consultant Date 

Revised 02/00 Page 3 of 3 



6101 South Rural Road. Su~te 110 
Tempe. AZ 85283 
480752-2124 (voice) 
480-834-2193 (fax) 
www.jefuIler.com 

December 19,2002 

TRANSMITTAL 

Town of Carefree 
A T :  Jonathan H. Pearson 
PO Box 740 
Carefree, Arizona 85377 

Attached are the following materials provlded by JEFullerI Hydrology & Geomorphology. Inc.: 

1 set of replacement pages for Floodplain Delineation Study of Andora Hills & Galloway Washes 
Technical Data Notebook. 

Includes replacement pages 4-25,4-27.4-29.4-30,431 and an additional panel point summary table 
which should be added to Appendix C.1 just before the first GPS Station Log. 

Brian R. Iserman, P.E. Date 



6101 South Rural Road, Sulte 110 
Tempe. AZ 85283 
480-752-2124 (voice) 
480-839-2193 (fax) 
www jeluller m 

December 19,2002 

TRANSMITTAL 

City of Scottsdale 
ATT: Bill Erickson, P.E. 
7447 East lnd~an School Rd., Suite 205 
Scottsdale. Arizona 85251 

Attached are the following materiils prov~ded by JEFullerI Hydrology & Geomorphology, Inc.: 

1 set of replacement pages for F!mdpla~n Delineation Study of Andora Hills & Galloway Washes 
Technical Data Notebook. 

Includes replacement pages 4-25.4-27.4-29,4-30,4-31 and an additional panel point summarytable 
which should be added to Appendix C.1 just before the first GPS Station Log. 

Brian R I s e ~ a n ,  P.E. Date 



lndudes replacement pages 4-25,4-27,4-29,4-30,4-31 and an additional panel point summary table 
which should be added to Appendlx C.1 just before the first GPS Station Log. 

6101 SouUl Rural Road. Suite 110 
Tempe. AZ 85283 
480-752-2124 (vole)  
480-839-2193 (fax) 
www jefuller am 

December 19.2W2 

Town of Cave Creek 
Am: Wayne Anderson, P.E. 
37622 North Cave Creek Rd. 
Cave Creek. Arizona 85331 

Attached are the following materials provlded by JEFullerI Hydrology & Geomorphology, Inc.: 

1 set of replacement pages for Floodplain Dellneation Study of Andora Hills 8 Galloway Washes 
Technical Data Notebook. 

Brian R. Iseman. P.E. Date 



Richard Harris - FCDX - 
From: Brian lserman [brian @jefuller.com] 

Sent: Thursday, December 19,2002 10:07 AM 

To: Richard Harris - FCDX 

Subject: Re: 12/17/02 Andoran H~lls & Galloway Washes 

Richard: 

I w i l l  mai l  the inserts to the three jurisdictions Listed below today. I w i l l  send you copies o f  the 
attendant transmittals. 

Richard Harris - FCDX wrote: 

Brian, 

We are making some progress in getting the retainage for the subject project paid to your firm. 
During Tim's review of the final submittals he started us adding information to a list of Final Product 
Distribution, and one of the items on the list is the date on which the revised materials for the TDN 
were transferred to the local jurisdictions. For this project, the local jurisdictions were: 

1. The City of Scottsdale 
2. The Town of Carefree 
3. The Town of Cave Creek 

Did you insert the revised materials yourself, or did you sendldeliver them? Either way, I would like 
to know the date. Please provide this information, and copies of any related backup correspondance 
you might have had. 

If you have questions, please call me at (602) 506-4528. 

Thanks, 

Richard 

Brian Iserman 
JE Fuller/Hydrology & Geomorphology, Inc. 
6101 S. Rural Road, Suite 110 
Tempe, AZ 85283 

Phone: 480-752-2124 x l l  
Fax: 480-839-2193 
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JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. 
Brian Iserman, P.E. 
John Wallace, P.E. 
Ted Lehrnan 
Michael Henze 

5235 So. Kyrene Rd., Sulte 205 
Tempe, Arizona 85283 

480-752-2124 (voice) 
480-839-2193 (fax) 
WWW.jefuller.com 

September 7, 1999 

To: Marta Dent 
FCDMC 

From: Ted Lehrnan 

Re: request for digital data for Andora Hills 1 Galloway Wash FDS, FCD No. 99-14 

The following is a list of digital data which we would like to get from the District for our 
use on the Andora Hills 1 Galloway Wash Floodplain Delineation Study. 

1) Digital raster graphic (DRG) USGS 7.5' quadrangles for quadrangle names: 

Wildcat Hill 
Humboldt Mountain 
Cave Creek 
New River Mesa 

2) FCDMC semi-rectified aerial photographs for the area within the subject watersheds. 

3) Floodplain data: e.g. FEMA zones, XS locations if available, ERMs, water surface 
elvations, base flood elevations, FIRM panel boundariesetc. 

4) TRS lines 

5) Street centerlines 

6 )  New soils data from SCS 

7) Digital data delivered as part of FCD 95-28, especially regarding the hydrology (e.g.): 

a. Subbasin boundaries 
b. Time of concentration flow paths 
c. Subbasin centroids 

8) Municipal boundaries 

9) Land use 



Letter to Marta Dent 
September 7,1999 
Page 2 of 2 

10) 7.5 minute quad boundaries 

1 I)  Drainage inquiries/complaints 

12) Culvert and bridge and other drainage structure locations if cataloged 

Please provide all the items, except the image files, as dxf shapefiles if possible. It 
would also be most convenient if we could be pkovided these data on CD-ROM. 

Thank you in advance for your help. Please call Brian Iserman or myself if you have any 
questions regarding this request. We look forward to working with you on the Andora 
Hills 1 Galloway FDS project. 

Sincerely, 

Ted Lehman 



JEFuller 1 Hyddogy & 5235 South Kyrane, Sulte 205 
Tempe, AZ 85283 

GeomorphdogD(9 802-752-2124 (voice) 
602-830-2193 (fax) 
jefuile@aol.com (email) 

September 13,1999 

Flood Control Dishict of Maricopa County 
A'IT David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

Attached are the following materials provided by IEFullerI Hydrology & Geomorphology, 
Inc.: 

Project Schedule dated 9/10/99 for Andora & Galloway Washes Floodplain Delineation 
Study, FCD 99-14. 

Brian Iserman, P.E. 

9/13/44 

Date 



Memorandum JE Fullerl Hvdrologv & Geomor~hologv. Ink 

DATE: September 13,1999 

TO: Marta Dent, FCDMC GIs 

FROM: Brian Iseman, P.E. ,& '? /13 /99 

RE: Andora Hills & Galloway Washes Floodplain Delineation Study, FCD 99-14 
Additional Data Request g44-Q- 'J 4-,\ + h ' ; r ' b  . 

As we discussed on the phone today, JEF is requesting USGS DEMs covering the area 
outlined on the attached figure. Please also transform the datum fiom UTM to NAD 83. 

Please give me a call at 480-752-2124 if you have questions regarding this request. 



Andora H~lldGslloway Wash 

Subject: Andora HillslGalloway Wash 
Date: Thu, 23 Sep 1999 10:56:10 -0700 

From: David Boggs - FCDX <dbb@mail.maricopa.gov> 
To: Dave Johnson - FCDX <dq@mail.maricopa.gov> 
CC: Joe Tram - FCDX <jt@mail.maricopa.gov>, "'brian@jefuller.com"' <brian@jefuller.com> 

Dave : 

We are seeking guidance on the need for mass mailings to notify property 
owners of the study. Many think it's not required. Joe Munoz is among this 
group. Brian Iserman at JE Fuller would like to know whether we can waive 
this req'ment. You can answer him by clicking the "Reply to All" button on 
your retuen response. 

Secondly, we hear you have a name & phone # for the person who witnessed a 
break-out from Galloway to Andora Hills near the "Horny Toad" Bar & Grill. 
If so, Brian would also like thant info. 

I'll be off tomorrow. Early reply appreciated. Aerial mapping begins next 
week 9/29/99. 

Thanks, 

David 



Re. Legal Not~ce for Andora Hllls & Galloway Washes Flood Study 

Subject: Re: Legal Notice for Andora Hills & Galloway Washes Flood Study 
Date: Thu, 23 Sep 1999 07:04:52 -0700 

From: Tom.Bianco@pni.com 
To: Bnan Iserman <brian@jefuller.com> 
CC: Marilyn.Greenwood@pni.com 

Mr Iserman, I am prohibited from opening attachments. 
Please re-send your legal notice by copying the text with your word 
processing program and pasting the text into the message area of your 
e-mail. 
As a backup, also send a copy of your e-mail to marilyn.greenwood@pni.com 
I will be starting vacation at 2 pm today, so Marilyn will ensure your 
notice gets published beginning 9/30. 

Brian Iserman cbrian@jefuller.com> on 09/21/99 12:14:45 PM 

To: Tom Bianco/PNI 
cc: 
Subject: Legal Notice for Andora Hills & Galloway Washes Flood Study i 

Tom : 

I have attached a legal notice to be published on September 
30, and October 7. The notice is in Word 97 format. When 
you are ready with a price quote, please give me a call and 
I can give you a Mastercard number. We will require an 
affidavit of publication once the advertisement has run both 
times. 

Thank You. 

Brian Iserman 
JE Fuller Hydrology & Geomorphology 
480-752-2124 

1 1 Name: fcd revised legal ad.doc 1 
b f c d  revised legal ad.doc Type: Microsoft ~ & d  Document (application/msword) 

Encoding: base64 
Description: Lotus Manuscript 1.0 



RE. Andora H~lls/Galloway Wash 

Subject: RE: Andora HillslGalloway Wash 
Date: Thu, 23 Sep 1999 14:00:01 -0700 

From: Dave Johnson - FCDX <dj@mail.maricopa.gov> 
To: David Boggs - FCDX <dbb@mail.maricopa.gov> 

CC: Joe Tram - FCDX ~~jt@rnail.maricopa.gov~, "'brian@jefuller.com"' <brian@jefuller.com> 

A agree tha t  we don't  need a mass mailing t o  not i fy  property owners u n t i l  
the  r e su l t s  a r e  available.  However public notice of the study i n  the  local  
newspaper would be appropriate. 

I can ' t  remember now who the eye witness was other than it being someone 
tha t  had worked a t  MCDOT and I believe has since r e t i r ed .  I w i l l  t r y  t o  
resurrect  t ha t  information through other contacts. 

Dave 
> -----Original Message----- 
> From: David Boggs - FCDX 
> Sent: Thursday, September 23, 1999 10:56 AM 
> To: Dave Johnson - FCDX 
> Cc: Joe Tram - FCDX; 'brianc3jefuller. com' 
> Subject: Andora Hills/Galloway Wash 
> Importance: High 
> 
> Dave: 
> 
> We a re  seeking guidance on the need f o r  mass m a i l ~ n g s  t o  no t i fy  property 
> owners of the study. Many think i t 's  not  required. Joe Munoz is among t h i s  
> group. Brian Iserman a t  JE Ful ler  would l i k e  to  know whether we can waive 
> t h i s  req'ment. You can answer him by cl icklng the "Reply t o  A l l "  button on 
> your retuen response. 
> 
> Secondly, we hear you have a name & phone # f o r  the person who witnessed a 
> break-out from Galloway to  Andora H i l l s  near the "Horny Toad" Bar & G r i l l .  
> If so, Brian would a l so  l i k e  thant info.  
> 
> I'll be off  tomorrow. Early reply appreciated. Aerlal mapping begins next 
> week 9/29/99. 
> 
> Thanks, 
> 
> David 



JEF methods for split flow analysis 

Subject: JEF methods for split flow analysis 
Date: Wed, 29 Sep 1999 09:29:03 -0700 

From: Brian Iserman <brian@jefuller.com> 
To: David Boggs <dvb@mail.maricopa.gov> 
CC: Joe Tram <j@mail.maricopa.gov> 

David & Joe: 

Ted just reminded me that I forgot to forward the attached 
memo to you. This was writen up for internal use in order 
to document what we have done and to provide some continuity 
between studies. This is a document I will &obably add to 
as we refine our techniques. So, please forward any 
comment6 you have to me. 

Brian Iserman 
JE Fuller Hydrology & Geomorphology, Inc. 
752-2124 

Type: Microsoft Word Document (application/msword) 



AFFIDAVIT OF PUBLICATION 

UPDATE FLOODPLAIN DELINEATION 

ARIZONA BUSINESS GAZETTE 
PO BOX 194 

Phoenix, Arizona 85001-0194 
(602) 444-7300 FAX (602) 444-7364 

STATE OF ARIZONA 
COUNTY OF MARICOPA } SS. 

TOM BIANCO, being first duly sworn, upon oath 
deposes and says: That he is the legal advertising 
manager of the Arizona Business Gazette, a newspaper 
of general circulation in the county of Maricopa, State 
of Arizona, published weekly at Phoenix, Arizona, and 
that the copy hereto attached is a true copy of the 
advertisement published in the said paper on the dates 
indicated. 

Sworn to before me this 
7TH day of 
OCTOBER A.D. 1999 



AFFIDAVIT OF PUBLICATION 

UPDATE FLOODPLAIN DELINEATION 

ARIZONA BUSINESS GAZETTE 
PO BOX 194 

Phoenix, Arizona 85001-0194 
(602) 444-7300 FAX (602) 444-7364 

STATE OF ARIZONA 
COUNTY OF MARICOPA } ss. 

TOM BIANCO, being first duly sworn, upon oath 
deposes and says: That he is the legal advertising 
manager of the Arizona Business Gazette, a newspaper 
of general circulation in the county of Maricopa, State 
of Arizona, published weekly at Phoenix, Arizona, and 
that the copy hereto attached is a true copy of the 
advertisement published in the said paper on the dates 
indicated. 

Sworn to before me this 
7TH day of 
OCTOBER A.D. 1999 

Notary Public 
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Memorandum JE Fuller1 Hvdrologv & Geomor~holoev ,  Inc. 

DATE: October 4,1999 

TO: David Boggs, P.E. 
Linda Hannan 

FROM: Brian Iserman, P.E. & I O / O / Q ~  

RE: Floodplain Delineation Study of Andora Hills & GaUoway Washes, 
FCD-99-14 

I 
CC: Jon Fuller, P.E. 

The following summarizes the status of the referenced project through September, 1999. 
- 

Problems Encountered: 

No problems encountered 

Tasks Completed this Month: 

Task 1: Coordination 

Received verbal notice to proceed from Dortha Klaahsen on September 3, 1999. Written 
notice to proceed is dated September 8, 1999. Held project kickoff meeting at the District 
September 7, 1999. JEF team meeting was held on September 9, 1999. Legal 
advertisements were order&, the first advertisements ran in the Foothills Sentinel on 
September 29, 1999 and the Arizona Business Gazette September 30, 1999. The adds 
will run again on October 6. 1999 and October 7. 1999 in the Sentinel and the Gazette - 
respectively. Received confirmation via e-mail that a mass mailing to property owners is 
not warranted at this time. Dave Johnson noted via e-mail that it should wait until after 
we have study results. Project schedule and project billing estimate were mailed 
September 13, 1999. Requested and received digital data from the HIS Branch. 



Memo to David Boggs 
JEFuUcr. Inc 
October 1,1999 

Task 2: Data Collection 

JEF has collected all existing hydrologic and hydraulic reports and FIS maps and data for 
the study area. 

Task 3: Topographic Mapping 

Aerial photography was flown on September 30,1999. 

Task 4: Field Survey 

Survey work began on September 20, 1999. Panels were set by September 29, 1999. 
Four culverts have been surveyed for as-built plan preparation. 

Task 5: Hydrology 

, . , .,?(,$, ..I. $7 ; . . ' , , f . ;  ,!,, , . , 1 
. . 

, , .  
I . , . ' .  

Completed hydrology reconnaissance field trip with District staff on September 20, 1999. 
Prepared sub-basin delineation for Galloway watershed. 

Task 6: Floodplain Delineation 

No work has been completed for this task yet. 

Tasks Scheduled for Next Month: 

Continue coordinating project team 
Complete data collection report 
Continue Topographic Mapping 
Complete Field Suwey 
Complete Hydrologic Modeling 



AFFIDAVIT OF PUBLICATION 

State of Arizona 1 
)SS 

County of Maricopa ) 

COPY OF NOTICE 
Announcement of Intent to Update 

Floodplain Delineation Study of 
Andora Hills and Galloway Washes 

I, Ellen 9. Parker, being duly sworn, depose and say that I am Acting 
Publisher of the Foothills Sentinel, a weekly newspaper of general 
circulation and published every Wednesday at Cave Creek, Maricopa County, 
Arizona, and that the notice attached hereto, was published in said 
newspaper for 2 consecutive weeks, the first publication having 
been made on September 29 and the last on October 6. That said notice 
was published in the regular and entire issue of every number of the paper 
during the period and times of publication, and that the same was 
published in the newspaper proper and not supplement. ,, 

Ellen B. Parker, Acting Publisher 

State of Arizona ) 
)ss 

County of Maricopa ) 

This instrument was acknowledged before me this P d a y  01 

@C/@.4!@, 1999 by Ellen 0. Parker. 

In witness whereof 1 herewith set my hand and official seal. 

Notary Public. 



5235 South Kyrene, Suite 205 
Tempe, AZ 85283 
602-752-2124 (voica) 
602-839-21 93 (fax) 
jefuller@aol.com (email) 

October 19,1999 

TRANSMITTAL 

, , Flood Control District of Maricopa County 
AIT: David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

Attached are the following materials provided by JEFuller/ Hydrology & Geomo~phology, 
Inc.: 

1. Amdavits of Publication for legal adds placed in the h n a  Business Gazette and the 
Foothills Sentinel for the Floodplain D e b t i o n  Study of Andora Hills & Galloway 
Washes, FCD 99-14. 

2. Two copies of updated project schedule for FCD 99-14 which reflect minor changes to 
schedule for Tasks 1,3,4 and 5. 

&AL 
Brian Iseman, P.E. 

/ o /  19 /44: 

Date 



JEFullerI Hydrology & 

Geomorphdogy, Inc. 

Frank Brown, P.E. ;. Dibble & Assodates 

5235 South Kvrene. Suite 205 
Tempe. AZ 05283' 
480-152-2124 ivoi~e) 

Attached are the fdlowing materials provided by JEFullerI Hydrdcgy & Geomorphdogy, Inc.: 

1 set of stereo aerial photos for Floodplain Delineation of Andora Hills 8. Galloway Washes. FCD 99-14. 
These are being loaned for your use. 

Brian Iserman, P.E. Date 



- " f 51 
Memorandum JE Fuller1 H v d r o l o ~ v  & Geomor~holo~v, Inc. 

DATE: October 29,1999 

TO: David Boggs, P.E. 
Linda Hannan 

FROM: Brian Iserman, P.E. & ,0/~4/44 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes, 
FCD-99-14 

Jon Fuller, P.E. 

. . 
The following summarizes the status of the referenced project through October, 1999. 

Problems Encountered: 

A bust in the bench loop was found. This seems to be the result of a discrepancy between 
the existing older FEMA RMs and the newer RMs associated with the survey done for 
the 1997 Cave Creek Mapping. A-Team is working to resolve the conflict. As a result, 
the photogrametric work has not been started yet. 

Tasks Completed this Month: 

Task 1: Coordination 

Continued coordination between surveyor and mapping company. Updated project 
schedule. Completed legal advertisements and delivered affidavits of publication to the - 
District. 

Task 2: Data Collection 

Performed some follow up data collection at Cave Creek Museum, and obtained data 
from upper watershed culvert design 



Memo to David Boggs 
JEFuUer, Innc 
October 29,1999 

Task 3: Topographic Mapping 

Verified extents of mapping for photogrammetrist. Photogrammetrist has coordinated 
panel identification with the surveyor. Two ~anels  were obscured. so follow-UD  ane el . . 
iocation and identification is beingperformei. 

Task 4: Field Survey 

A review of the new aerial photography reveal@ three additional structures which need to 
have as-built surveys performed. Surveyor continued working on in-office computations 

. and preparation of the survey report. Surveyor continued work to resolve apparent bust 
(approximately 0.3 foot) between older FEMA RMs and newer M s .  

Task 5: Hydrology 

Completed preliminary HEC-I modeling and performed some limited model sensitivity 
analysis and made comparisons between the 24-hour and the dhow storm events. 
Prepared model along with maps for submittal to the District for review. Attended 
second hydrology meeting to present basin delineation. This meeting also served as a 
general project coordination meeting as well. 

Task 6: Floodplain Delineation 

Performed reconnaissance to three additional structures to verify location and structure 
type for surveyor. 

Tasks Scheduled for Next Month: 

Continue coordinating project team .. 
Complete data collection report 
Continue Topographic Mapping 
Complete Field Survey 
Complete Hydrologic Modeling 



AndoraHoills~Galloway Wnsh FDS 

Subject: Andora Hoills/Galloway Wash FDS 
Date: Wed, 3 Nov 1999 14:26:56 -0700 

From: David Boggs - FCDX <dbb@mail.maricopa.gov> 
To: "'brian@jefuller.com"' +rian@lefuller.com> 

I've scheduled a meeting Wed. 11/10/99 at 10 AM to discuss the survey issues 
for the project. 

Let me know how many brass caps you'll need, so I can arrange to have them 
ready for collection. 

Thanks, 

David 



FW: Save Analysis of Bed Material for Galloway Wash (Cave Creek Area) 

Subject: FW: Seive Analysis of Bed Material for Galloway Wash (Cave Creek Area) 
Date: Fn, 19 Nov 1999 13:37:31 -0700 

From: David Boggs - FCDX <dbb@mail.maricopa.gov> 
To: "'brian@jefuller.wm"' <brian@lefuller.wm> 

CC: Lynn Thomas - FCDX <lmt@mail.maricopa.gov> 

Brian: 

Warren Rosenbraugh, P.E. is in charge of the geotech lab on-call. 
Ed Raleigh said we could use this on-call for the Galloway sediment samples 
we discussed. Lynn Thomas, P.E. works in regulatory & is concerned with 
erosion set backs in Galloway Wash. If you cafilt get in touch with me when 
you take samples, contact Lynn directly at 506-4779. She may want to go 
along to get the samples, or at least locate the aamplifig locations on a 
map. I'll be in Washington DC Dec 5-10 for a FEMA course, so if you go to 
the field during that time, contact Lynn directly. 

Warren is going to start the preliminary task assignment with the geotech 
lab to get the gradation analysis performed. If you guys encounter any 
glitches in my absence, see Ed Raleigh. He's aware of this effort & has been 
supportive. 

Thanks 

David 

> - - - - -  Original Message----- 
> From: David Boggs - FCDX 
> Sent: Friday, November 19, 1999 1:07 PM 
> To: Warren Rosebraugh - FCDX 
> Cc: Lynn Thomas - FCDX; Ed Raleigh - FCDX; Dave Johnson - FCDX 
> Subject: Seive Analysis of Bed Material for Galloway Wash (Cave Creek 
> Area) 
> 
> warren: 
> 
> Further to our discussion, we would like to have 3 sediment samples 
> analyzed using the on-call geotechnical services. The samples can be 
> delivered to FCD or the lab by our study consultant (JE Fuller). Samples 
> will be about 1 cubic foot each in volume. We would like to define the 
> gradation curve, so % passing seive nos. 200, 140, 100, 70, 50, 40, 30, 
> 20, 16, 14, 10, 8 ,  6, 4, and 3 would be useful, as well as %<3/8" and %c 
> 1/2" would be enough. Samples would be collected in the 1st week of Jan 
> (approx) & could be stored here until analysis can be arranged, if 
> necessay. 
> 
> The material is from the bedload of Galloway Wash, and would be used a5 
> input to a HEC-6 model to be developed in-house to check long-term 
> streambed aggredation/degrada tion. 
> 
> If you need additional info, let me know. If I'm not here, ask ~ y n n  
> Thomas. 
> 
> Thanks, 
> 
> D Boggs 



. I  
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Memorandum JE Fuller1 Hvdrolo~v & Geomor~hology, Inc. 

DATE: December 1,1999 

TO: David Boggs, P.E. 
Linda Hannan 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes, 
FCD-99-14 

I 
CC: Jon Fuller, P.E. 

The following summarizes the status of the referenced project through November, 1999. 

Problems Encountered: 

A bust in the bench loop was found. This seems to be the result of a discrepancy between 
the existing older FEMA RMs and the newer R M s  associated with the survey done for 
the 1997 Cave Creek Mapping. A-Team has performed further work to verify the results 
and is preparing documentation for the TDN to explain the discrepancy. 

Tasks Completed this Month: 

Task 1: Coordination 

Continued coordination between surveyor and mapping company. Updated project 
schedule. 

Task 2: Data Collection 

No further data collection tasks were undertaken this month. 



Memo to David Boggs 
JEFuUer, Inc  
December I ,  1999 

Task 3: Topographic Mapping 

Topographic mapping is complete except for edge match to existing Cave Creek topo. 

Task 4: Field Suwey 

Three additional structures were surveyed for as-built preparation 

Task 5: Hydrology 

District Review 

Task 6: Floodplain Delineation 

No work on this task this month. 

Tasks Scheduled for Next Month: 

Continue coordinating project team 
Complete data collection report 
Finish Topographic Mapping 
Finish as-built drawings for structures 
Get district review comments and complete hydrologic modeling 



5235 South Kyrene, Suite 205 
Tempe, AZ 85283 
602-752-2124 (Wice) 
802-839-2193 ( f ~ )  
iefulle@aol.com (email) 

December 6,1999 

Flood Control District of Mariapa County 
ATT: David Bog@, P.E. 
2801 W. huango 
Phoenix, AZ 85009 

",, . 

Attached are the following materials provided by JEFullaI Hydrology & Geomorphology, 
Inc.: 

2 copies of Draft Summary Report for Task 2: Data Collection for the Floodplain Delineation 
Study of Andora Ws and Galloway Washes. 

Brian Isennan, P.E. 

l 2 / 6  /q 4 

Date 
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Memorandum JE Fuller1 Hvdrologv & Geomor~hologv, Inc. 

DATE: January 3,2000 

TO: David Boggs, P.E. 
Linda Hannan 

FROM: Brian lserman, P.E. A I/>/& 
RE: Floodplain Delineation Study of Andora Hills & Galloway Washes, 

FCD 99-14 

CC: Jon Fuller. P.E. 

The following summarizes the status of the referenced project through December, 1999. 

Problems Encountered: 

No unusual problems encountered this month ., 
Tasks Completed this Month: 

Task 1: Coordination 

Continued coordination between surveyor and mapping company. 

Task 2: Data Collection 

Submitted draft of Task 2, Data Collection Report for District reviei 

Task 3: Topographic Mapping 

Topographic mapping is complete except for the quality control crop-section checks, 
GIs deliverables and mylars. 



Memo to David Boggs 
JEPuUer, Jnc. 
December 1.1999 
Task 4: Field Survey 

Surveyor delivered check cross-sections to JEF this month. 

Task 5: Hydrology 

Refined HEC-1 model, performed internal QA-QC and Submitted Draft Hydrology 
Report for review 

Task 6: Floodplain Delineation 

No work on this task this month. 

Tasks Scheduled for Next Month: 

Continue coordinating project team 
Complete documentation for survey ,#- 
Perform mapping quality control calculations 
Complete CIS conversion of topography 
Finish as-built drawings for structures 
Get district review comments on hydrology report and fialize hydrology 
Submit cross-section layout to District and begin assembly of HEC-RAS 
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Andorra H~ils-Oallowsy Washes Hydrology Review Meeting 

.- Subject: Andorra Hills-Galloway Washes Hydrology Review Meeting 
C Date: Wed, 12 Jan 2000 10:36:11 -0700 

From: David Boggs - FCDX <dbb@mail.maricopa.gov> J To: Valerie Swick - FCDX <vas@mail.maricopa.gov>, 
"'brian@jefuller.com"' 4rian@jefuller.com> 

CC: Lynn Thomas - FCDX <lmt@mail.maricopa.gov> 

When: Thursday, January 13, 2000 1:OQ PM-2:00 PM (GMT-07:OO) Arizona 
Where: Alert Conf Room 

*-*-*-*-t-*-*-*-*,* 

I 
To discuyss the draft hydro report and review overall progress, including 
survey & mapping, digital work, invoices and projections, and to schedule a 
field trip to collect sediment samples. 

.;"*yC' 
"'i 



5235 South Kyrene. Sulte 205 
Tempe, AZ 85283 
602-752-2124 (VOIW) 
802-839-2193 (fax) 
jefulle@aol.wm (emall) 

January 13,2000 

TRANSMITTAL 

Flood Contm1 District of Marimpa County 
Am David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

Attached are the following makals provided by JEFullerI Hydrology & Geomorphology, 
Inc.: 

Project Schedule dated 1/13/00 for Andom & Galloway Washes Floodplain Delineation 
Study, FCD 99-14. 

Brian Isemran, P.E. 

I / I J / ~ Q  

Date 



RE: Andora HillkGalloway lener stating use o f  new AutoCADD specs 

Subject: RE: Andora Hills-Galloway letter stating use of new AutoCADD spec s 

- Date: Tue, 25 Jan 2000 08:54:46 -0700 
From: Dortha Klaahsen - FCDX 4lk@mail.maricopa.gov> 

I-" To: David Boggs - FCDX 4bb@mail.maricopa.gov>, 
"'brian@jefuller.com"' 4rian@jefuller.com> 

CC: Marta Dent - FCDX <mld@mail.maricopa.gov>, 
Mark Brewer - FCDX <mrb@mail.maricopa.gov>, 
Barbara Hummell - FCDX <bch@mail.maricopa.gov>, 
Wanett Maxwell - FCDX <mwm@mail.maricopa.gov> 

This should be a Contract Change Order. 

- - - - -  Original Message----- 
From: David Boggs - FCDX 
Sent: Tuesday, January 25,  2000 7:50 AM 
To: brian@jefuller.com' 
Cc: Marta Dent - FCDX; Mark Brewer - FCDX; Barbara Hummell - 

FCDX; Dortha Klaahsen - FCDX; Wanett Maxwell - FCDX 
Subject: Andora Hills-Galloway letter stafing use of new 

AU~OCADD specs 

Brian: 

I appreciate your voice mail offering to send us a letter stating 
the new AutoCADD specs will be used, instead of the old HIS specs (per the 
contract). We all agree on doing this. Let me find out whether the 
initiative should come from us (as a contract variation) or from you--before 
you send out the letter. , . 

, 

Thanks, 

David Boggs, P.E. 
FCD 

.1 

. . 



5235 South Kymne. Sulte 205 
Tempe, AZ 85283 
802-752-21 24 (voice) 
602-839-2193 (fax) 
lefuller@ed.com (email) 

January 28,2000 

TRANSMITTAL 

Brian Iserman, P.E. 

Flood Control District of Maricopa County 
All? David Boggs, P.E. 
2801 W, huaago 
Phoenix, AZ 85009 

"8, 

Attached are the following materials provided by JEFullerI Hydrology & Geomqho 
Inc.: 

2 copies of Final Hydrology Report (Section 4 of the TDN) for the Floodplain Delineation 
Study of Andora Hills and Galloway Washes. Includes 3.5" disks containing HEC-1 and 
DDMS files. 

/ /28/0 0 

Date )I 



5235 South Kyrene, Suite 205 
Tempe. AZ 85283 
480-752-2124 (w~w) 
480-8392193 (faw) 
wmv.jefuller.wm 

February 9,2000 

DIBBLE & ASSOCIATES 
ATT: FRANK BROWN, P.E. 
2633 E INDIAN SCHOOL RD., SUITE 401 
PHOENIX, AZ 85016-6763 

Attached are the following materials provided by JEFullaf Hydrology & Gsomorphology, Inc.: 

1 CD containing Cave Creek TIN h m  FCD 95-28 fa Floodplain Delieation Study of Andora Hills 
& Galloway Washes, FCD 99-14. This TIN model was projected by JEF &om NAD 1927 to 
NAD 1983. The NGVD 1929 elevations remain thc same. 

& k k  
Brian Isennan, PE. 

J-/4/0 0 
Date 



Your Questions 

Subject: Your Questions 
Date: Wed, 9 Feb 2000 07:25:10 -0700 -. 
From: David Boggs - FCDX <dbb@mail.maricopa.gov> . :. 

.: ,:;,.;4b:!. . ~ 

11- To: "'brian@jefuller.com"' <brian@efuller.com> . . .41.rlhl , ;* ,+$j,,. 
. *,C!.$ :,' . . ,, * ..*.:. 
?3:!+>? .., 
( 4.u :1  

You can send Frank from Dibble h Assoc. to FCD to look at the Cave Creek I :,,.;,.:.: . . . ,, 1 
TDN. As before, he will not be able to remove the document from the office, -!~ * >  

., ; :::;< 
but can use the library & copy any relevant pages. I will be in New River -,, - , . .  :. / 

most of today, so Frank should see Mona Merkevicius in front of the library. . ,. ..., 
I have told Mona to expect him (or you) Her # is 506-0117. 

Marta & Joe Tram seem ok with the Survey report. The CD with the DTM arrived 
yesterday, and Mark Brewer has begun his review of the top0 vis a vis the 
Survey Report data. This process normally takes 2 weeks. That's the stock 
answer, but it should be completed sometime next week. 

Hope that answers your questions. 

Regards, 

David 

c<myheart.exe>> 

. . ~ ~ .  - . . ~ ~ ~ . , . ~ -~ 

B-.exq 
L 

Name: myheart.exe 
Type: unspecified type (application/octet-stream) 

Encoding: base64 



5235 South Kvrene. Suite 205 

February 10,2000 

TRANSMITTAL 

Flood Control District of Maricopa County 
ATT: Lynn Thomas, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

Attached are the following materials provided by JEFullerI HydroIogy & Geomorphology, 
Inc.: 

2 1 1x17 color work maps for the reach of Galloway Wash surrounding Spur Cross Road. 
These topographic maps were flown September 30,1999 for the Floodplain Delineation 
Study of Andora Hills and Galloway Washes, FCD 99-14. 

Brian Isaman, P.E. 

2 / / 0 / * 0  

Date 



RE: Galloway/Andora Hills FDS (FCD99-14) I 
Subject: RE: GallowayIAndora Hills FDS (FCD-99-14) i 

Date: Tue, 14 Mar 2000 07:29:19 -0700 
From: "David Boggs - FCDX" <dbb@mail.maricopa.gov> 

To: "Lynn Thomas - FCDX" ~lmt@maiI.maricopa.gov> 
CC: "Joe Tram - FCDX" <~~t@rnail.rnaricopa.gov~, "'brian@jeNler.com' " Qrian@jefuller.com> I 

I guess tha t ,  even i f  we get those "as-builts" from the developer, we s t i l l  
w i l l  need t o  send out Ful le r ' s  surveyors (A Team) t o  t i e  the elevations t o  
the ERMs used i n  the FDS. We certainly need the developer's "as-builts",  and 
a HEC-II/RAS run ( i f  they did one) t o  give t o  Fuller (Brian Iserman), f o r  
comparison. ApLpreciate i f  you can speed up get t ing the info from the 
developer, as  t h i s  study i s  on a f a s t  track f p r  a May completion. 

Thanks, 

David 

> - - - - -  Original Message- - - -  - 
> From: Lynn Thomas - FCDX 
> Sent: Monday, March 13, 2000 7:59 AM 
> To: David Boggs - FCDX 
> Cc: Jef f  Low - FCDX 
> Subject: RE: Galloway/Andora ~111s FDS IFCD-99-14) 
> 
> The Regulatory Division is supposed t o  ge t  A s - B u i l t  plans f o r  these 
> culverts from the developer. Would you ra ther  wait f o r  these? 
> 

> LYM 
> 
> - - - - -  Original Message----- 
> From: David Boggs - FCDX 
5 Sent: Friday, March 1 0 ,  2000 3:05 PM 
> To: Joe Tram - FCDX; Valerie Swick - FCDX 
> Cc: Lynn Thomas - FCDX 
> Subject: Galloway/Andora H i l l s  FDS (FCD-99-14) 
> 
a A new 6 o r  8 barrel  s e t  of 1D1x8' Concrete box culverts has 
> been constructed over Galloway Wash about 0.25 m i  east  of Vermeersch Road 
> (-0.5 m i  upstream of the Horny Toad Resturant) . These culverts provide 
> access t o  a new sub-division under construction on the north s ide of 
> Galloway Wash- -above the anticipated floodplain elevation. The 
> construction is so  new, that  the s t ructure  was not included i n  the survey 
> of "as-builts" nor was i t  captured i n  the ae r i a l  photographs. However, 
> because of its s ignif icant  potent ia l  effect  on the hydraulics, I fee l  i t  
> cannot be ignored i n  the HEC-RAS modeling. Thus I have authorized the 
> consultant to  re-deploy h i s  surveyors t o  obtain "as-buil t "  dimensions. 
> 
> There w i l l  be some additional costs  (mostly f o r  survey) t o  
> the contract, a s  t h i s  s t ructure  was not envisaged in  the original Scope of 
> work, and I have asked the consultant (JE Fuller)  t o  request a contract 
> variation t o  cover these costs. So I expect a request to  be submitted next 
> week. 
> 
> For advance notice. 
> 
> DBB 



ANNOUNCEMENT OF INTENT TO UPDATE 
FLOODPLAIN DELINEATION STUDY OF 

ANDORA HILLS AND GALLOWAY WASHES 

The Flood Control District of Maricopa County 
(FCDMC), under authority of the National Flood 
Insurance Act of 1968 (PL-90-448), as amended, 
and the Flood Disaster Protection Act of 1973 
(PL93-234) is funding a detailed re-study of flood 
hazard areas and has contracted JE Fuller/ 
Hydrology & Geomorphology, Inc. to cany out the 
study. The area encompasses Andora Hills Wash 
from its confluence with Cave Creek to Carefree 
Drive and Galloway Wash from its confluence with 
Cave Creek to the Tonto National Forest boundary. 

This study will reexamine and reevaluate the flood 
hazard areas for these two washes. The results will 
then be published to update the flood insurance rate 
maps (FIRMS) used by the Federal Emergency 
Management Agency (FEMA). The FIRMS will he 
used to determine flood insurance rates. 

This announcement is intended to inform all 
interested persons and communities of the 
commencement of this study so that they may have 
an opportunity to bring any relevant technical 
information to the attention of the FCDMCFEMA, 
to be considered during the course of this study. 
Your comments should be addressed to Mr. David 
Boggs, P.E., Project Manager at the Flood Control 
District of Maricopa County, 2801 West Durango 
Street, Phoenix, AZ 85009, (602) 506-1501. 

To be published: September 29 and October 6 



RE: June Cwrtlinetion for Andora Hills & Galloway Wsshcs 

Subject: RE: June Coordination for Andora Hills & Galloway Washes 
..-- Date: Wed, 7 Jun 2000 12:58:32 -0700 

From: "David Boggs - FCDX" <dbb@mail.maricopagov> 
1, To: "'Brian Iserman"' +rian@jefuller.com> 

CC: "Lynn Thomas - FCDX" <lmt@mail.maricopa.gov>, 
"Valerie Swick - FCDX " <vas@mail.maricopa.gov> 

Brian: 

It's really hectic here now. I have 2 other reviews ahead of yours, 4 days 
of inhouse HEC-WMS training next week, and we're going to ASFPM Conference 
in Austin TX--June 18-24. So I doubt 1'11 h a d  need of anything from you 
before you get back. I left the Andora ~ills/Galloway prelim floodway run 
plans with Lynn Thomas last week (while Batula & I were in Yellowstone). I 
will see if Lynn has any comments on that & one of us will call you if 
necessary. 

I briefly scanned the N-value report h it seems in order, but I still need 
some more time to study it, but time is in short supply qtil June 26. 

Thanks for keeping us posted, 

David 

- - - - -  Original Message----- 
Prom: Brian Isennan [mailto:brian@iefuller.eoql 
Sent: Wednesday, June 07, 2000 10:29 AM 
To: David Boggs - F O X  
Subject: June Coordination for Andora Hills & Galloway Washes 

David : 

I was thinking I need to coordinated with you a little. 
This month I will be on vacation Thursday, June 15 through 
Sunday, June 25. Is there anything you need to get from me 
before my time off in order for you to comple'te your review 
of the cross-section layout and the Reconnaissance/n-value 
report? Also, do you have a guess when you might get done 
reviewing these two items? 

Brian Iserman 
JE Fuller/Hydrology & Geomorphology, Inc. 
480-752-2124 



FLOOD CONTROL DISTRICT 
of 

Maricopa County 
. ~ .. - 

Jan Brewer . , , . 
2801 West Durango Street Phoenix, Arizona 85009-6399 . . ~ . ,. . 

... v: .)$..' ,, Fulton Brock .. , ..+- I 
Telephone (602) 506-1 501 .., *,J!~. 

1 

Fax (602) 506-4601 Andrew Kunasek :.,":<, . 
~ ,i, ,>&' 

TT (602) 506-5897 Don Stapley . -,::!?:% . ( r  
Mary Rose Garrido Wilw.!;;:; 1 

June 26,2000 

Brian Iseman 
JE Fuller / Hydrology & Geomorphology, Inc. 
5235 South Kyrene Road Suite 205 
Tempe, Arizona 85283 

,,;:: . ? ? .  $7 ,.?~.' 

RE: Contract FCD 99-14, Task C 69.00.030.5 , ,, :& . . , . s  b,;5!;: . .. .,. ." ;. 
(!".+.I, 

': , ,, ;>,$& 
.,. ..: 

Mr. Iseman: ,'.<,,$:J',,'\>- 
.: ~",~"&p b 

,>,.,.,,, .'.! . I ?. ?* 
>?*!. 

It has come to the attention of the Flood Control District of Maricopa County that this :!: 

project is overdue for delivery of certain items as specified in the contract. In particular, ., 
it is our understanding that the ground control component of setting, observing and 
reporting the few remaining Elevation Reference Points is the current problem and that 
there is a large window of time for deliverables. We are also aware that the surveying 
activities within this contract were let to others. However, we feel it is professionally 
inappropriate for us to talk with them directly since our agreement is with you. There are 
several of our professionals currently unable to work on this project until our concerns 
are laid to rest. Consequently, this letter is issued to express the concern of the District 9 
and direct Fuller to submit a written plan for recovery of the project keeping in mind the 1 
items mentioned above. This plan must contain all facts relating to the delay, and shall be 
submitted to the Project Manager and, in this case, the Mapping and Survey Manager of 
the District within ten calendar days of the date of this letter. , .* '7: ., , v .  . , 

: J" :.;:+ : ,@@;:, . ,  .,{ 

' . ??T, 
$,.? 

Please expedite the completion of the mentioned tasks. I will call later in the week to ..,.~ , .  ~ 

discuss your schedule. : ,tax%7+ , , .,;&&) : ;;* C V - ~ "  
: &f..f. \ 

4;.,,:, 
You are advised that the District does not relinquish awj of its rights and entitlements , . . 

related to the completion of this contract. 

Very truly Yours, 

/+u&' oh11 R. Stock RLS 

Mapping and Surveying Manager 



Memorandum JE Fuller1 Hvdrolo~v & Geomor~holo~v. Ine. 

DATE: June 29,2000 

TO: David Boggs, P.E. 

/?kz c/..r/flo FROM: Brian Iserman, P.E. 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes, 
FCD 99-14, Response to "Letter of Concernn From John R Stock, RLS, 
Dated June 26,2000. I 

CC: John R Stock, RLS 

Following is our response to the referenced letter: 

A Team Professional Associates, Inc (the project surveyor) re-visited the project site June 
28 and 29 to collect the necessary missing data. It is their plan to provide the data to JEF, 
Inc. by the end of next week (Friday, July 7,2000). Once the data have been provided, 
JEF, Inc. will check them and, if they are adequate, deliver them (in GIs format) to your 
office within 4 business hours of receipt from A Team. 

We regret that it has taken so long to get this last bit of data delivered to your office in a 
timely manner. The delay has been the result of a combination of scheduling difficulties 
and communications errors between myself and our sub consultant. Please be assured 
that we are currently doing everything possible to deliver the data to your office quickly, 



5235 South Kyrene. Suite 205 
Tempe, AZ 85283 
480-752-2124 (voice) 
480-839-21 93 (fax) 
www.jefuller.com 

August 2,2000 

Flood Control District of Maricopa County 
ATT: David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

Attached are the following materials provided 
Inc.: 

Hydrology 

Sealed survey control and ERM data for Floodplain Delineation Study of Andora Hills and 
Galloway Washes. 

Brian Iserman, P.E. Date 



5235 South Kyrene, Suite 205 
Tempe, AZ 85283 
602-752-2124 (volce) 
602-8382193 (fax) 
iefuller@aol.com (email) 

September 5,2000 

TRANSMITTAL 

I 
Flood Control District of Maricopa County 
ATT: David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

't. .*,".. 

Attached are the following materials provided by JEFullaI Hydrology & Geomorpholoa, 

1 original 2-volume bound copy of the Draft TDN for 
Andora Hills & Galloway Washes, FCD 99-14. 

&A'.'- 
Brian 1s- P.E. 

9 / 5 , 1 b  D 

Date 



Subject: 
Re: Question regarding Floodplain Delineation Study of Andora Hills & Galloway 

Washes 
Date: 

Wed, 11 Oct 2000 16:50:53 -0400 
From: 

"Pernille Buch-Pedersen" BBUCH-PEDERSEN@nbakercorp~com> 
To: 

brian@jefuller.com 

Brian, 
It is correct to do the analysis using the normal depth for tributaries unless he watershe 
areas are not greatly different or the peaks are coincident, aq &scribed in FEMA 37. 
Both tributaries should be mspped using the back water elevation kom Cave creek until 
the elevations on the tributaries exceed the Cave Creek elevation. 
It is not likely that we will ask you to rerun the model using a known elevation. I suggest 
that you explain in your submittal, as you have done in your email, why the models are i 
run using normal depth. 
Please call me or email me if you have any questions 
Pernille 

>>> Brian Iserman <brian@jefuller.com> 10/09/00 04:05PM >>> 
Pemille: 

I have a question regarding matching the downstream extent 
of my current study reaches to the existing study. This is 
for a re-study of Andora Hills and Galloway Washes for the 
Flood Control District of Maricopa County. 

I have a situation where the starting water surface 
elevation for my study washes (Andora Hills and Galloway 
Washes; small tributaries to Cave Creek) are approximately 
one to two feet below the water surface elevation of the 
main stream (Cave Creek) when the profiles are started using I 
normal depth. According to FEMA 37, I must use normal depth 

to start the profile because the watershed areas are greatly 

different and because the peaks are not coincident. The 1 
basin area of Andora Hills Wash is 2.8 square miles, 
Galloway Wash is 21 square miles and Cave Creek is 112 
square miles. The times to peak are 12.25 hours, 12.92 



hours and 13.33 hours respectively. 

I can smooth the Andora Hills Wash Floodplain to match the 
Cave Creek Floodplain very nicely. However, I am concerned 
that the Baker reviewer may ask me to re-submit the profile 
using the known water surface elevation of Cave Creek at the 

confluence. Is that likely? 

I would appreciate your thoughts on the subject! 

Brian Iserman 
JE Fuller/Hydrology & Geomorphology, Inc. 
480-752-2124 
brian@jehller.com 



5235 South Kyrene, Suite 205 
Tempe, AZ 85283 
602-752-2124 (voice) 
602-839-2193 (fax) 
jefuller@aol.mm (email) 

TRANSMITTAL 

Note: This set is the 1Wh complete TDN with the Method 4 Floodway. 

Flood Control District of Marimpa County 
ATT: David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

..jlJ: 

Attached are the following materials provided by JEFuller/ Hydrology & Geomorphology, 
Inc.: 

1 original 2-volume bound copy of the Draft TDN for Floodplain Delineation Study of 
Andora Hills & Galloway Washes, FCD 99-14. 

1 extra set of study work maps for review (not in bound TDN pockets) 

1 bound set of District comments to September, 2000 Draft of TDN 

2 sets of September, 2000 TDN work study maps with District comments 

.. ' 

. , 

k 4 L  
Brian IsermaR P.E. Date 



Andm Galloway FDS Encroachment6 

Subject: Andora Galloway FDS Encroachments 
Date: Fri, 17 Nov 2000 16:44:43 -0700 

/ - From: "David Boggs - FCDX" <dbb@mail.maricopa.gov> 
To: "'brian@efuller.com"' <brian@efuller.com> 

Brian: 

I am still reviewing this submission. I see you spent a lot of effort taking 
care of details. I called your office Thu. & requested the CAD files for the 
floodplain/floodway, so I can overlay them on aerials--in anticipation of a 
request from Dave Johnson. By the way, Lynn Thomas is also independently 
reviewing the plans--with no reply yet. I 
In discussion with Joe Tram, he became somewhat alarmed that we are even 
trying to encroach AT ALL with velocities so high already h possibly 
supercritical instream Qs. He initially wanted to limit the increase in EGL 
to 1 ft, rather than WSELs (like HEC--2 Method 6 ) .  I'm not aure how this is 
going to play out here, but I'm giving you a head's up to see if you have 
any experience with HEC-RAS Method 5--which looks capable of producing the 
desired limits on EGLs. Or do you think it's better jus&,to make 
floodplain=floodway in questionable reaches, with sayV'Fr>.7? 

Appreciate you thoughts & experience. 

Thanks, 

David Boggs 



Carefree Bridge over Dream Sheet 

Subject: Carefree Bridge over Dream Street 
Date: Tue, 21 Nov2000 15:58:55 -0700 

From: "David Boggs - FCDX" <dbb@mail.maricopa.gov> 
To: "Lynn Thomas - FCDX" <Imt@mail.maricopa.gov>, 

"%rian@lefuller.com' " <brian@jefuller.com> 
CC: "Joe Tram - FCDX" <ijt@mail.maricopa.gov>, - - - 7 

"Dave Johnson - FCDX " ~@mail.maricopa.gov>, 
"Valerie Swick - FCDX" <vas@mail.maricova.~ov>. . -  , 
" Geza Kmetty - FCDX" <gek&ail.maricopa.gov> 

For Info Only: 

I spoke to Eric Korsten on Tue. 11/21/00 at about 3 PM concerning the new 
Concrete Arch bridge constructed over Galloway Wash recently. He confirmed 
that the City built the bridge with no contact with FCD. He assumed that the 
bridge would pass a flow of 1,700 cfs. The Qp-100 in our current re-study is 
only 1,100 cfs at RS-3.368 (the nearest cross section). Brian Iserman and I - . i 

are scheduled to meet Dr. Korsten in Carefree Town Hall at 10 AM Tue , , .  

11/28/00. The "as built" plans for the bridge will be we available to us 
.9. 

asap--perhaps by the time of our meeting. 

Dr. Korsten confirmed that no additional Qs are needed from us (i.e. JE 
Fuller) for areas in downtown Carefree. ' ~ e  also confirmed that some 
excavation in the streambed was done under the bridge to reduce impact of 
backwater effects. He thought that he did not need any floodplain use 
permit, as the bridge should not constrict flow upstream. We shall see what :. ,& , '+" 

analysis they did to investigate this when we meet him. 

If you have comments, please let me know. 

David Boggs 
FCD 



5235 South Kyrene. Suite 205 
Tempe, AZ 85283 
480-752-2124 (voice) 
480-839-2193 (fax) 
www.jefuIler.com 

November 28,2000 

'*uurL 

TRANSMITTAL 

Town of Carefree 
Dr. Eric Korsten, P.E. 
P.O. Box, 17915 
Fountain Hills, AZ 85269 

.i.I 

Attached are the following materials provided by JEFullerI Hydrology & Geomorphdogy, Inc.: 

1 plot at 1"=50' showing desired locations of surveyed cross-sections for as-built survey of Dream 
Street Bridge. 

1 sheet with additional notes regarding locating aoss-sections near the bridge. 

Brian Isemn, P.E. 

//A 8/08 
Date 



Andora Galloway 

Subject: Andora Galloway 
Date: Wed, 13 Dec 2000 09:24:54 -0700 

From: "David Boggs - FCDX" dbb@mail.maricopa.gov> 
TO: "'brian@jefuller.com"' <brian@efUller.com> 

Brian: 

I spoke to the Carefree Town offices, and Eric Korsten is aff this week. He 
is expected to resume duties Monday 12/18/00. We'll have to wait until he 
gets back to pursue theissues of the Dream Street bridge and stream 
restoration on Galloway Wash, as we have discussed. The change order is in 
process & should be approved this week, so I phink you can safely proceed. 
Hopefully Eric will be able to provide "as built" drawings for the con-arch 
bridge by Monday (or at least the designs). 

Regards, 

David 



Andom HiPdGslloway Wash Dream St ... stornri~ Project" ala Eric Korsten 

Subject: Andora HillsIGalloway Wash Dream Street Bridge & Dream St-Mule T rain "Stream 
- Restoration Project" ala Eric Korsten 

Date: Mon, 18 Dec 2000 095258 -0700 
From: "David Boggs - FCDX" <dbb~ail.maricopa.gov> 

To: "Dave Johnson - FCDX" 4irj@mail.maricopa.gov> 
CC: "'brian@jehller.com"' <brian@jeNler.com>, "Joe Tram - FCDX " <jjt@mail.maricopa.gov>, 

"Lynn Thomas - FCDX" <Imt@mail.maricopa.gov> 

Carefree, AZ--December 18, 2000 

I spoke to Dr. Korsten this morning about thi project. He claims that HE 
only intended to excavate about 100 ft up/dn tream of the Dream Steet 
bridge to add conveyance & provide a start to accelerate the channel 
re-establishing its equilibrium slope as it was prior to the construction of 
the Dream Street low-water crossing. This makes sense to me, since the old 
Dream Street low-water crossing acted as grade control for the wash. With 
the bridge construction, that grade control has been removed. Eric further 
claims that--unknown tohim--the City of Carefree construction crews met 
with Mr. Kessler (owner of the foot bridge), who wanted @,flpilot channel" to . :f@ .a$, 
be excavated at his property around the foot  bridge^. -Tfi%s has been allegedly r2*: 

, ,: 
been performed without Eric's knowledge. When I asked, "who authorized that , ,. 

work", Eric claimed "those construction guys" did it. [dimped chadl Eric 4 claims surprize and shock to see the extent of the excavation. Now, Mule 
5;: 

Train low water crossing will need a cut-off wall or apron d/s of the cross, 
or else the channel wll head cut up & remove the Mule Train low-water 
crossing. Well the Mule Train turns out to be a Gravy Train for the on-call 
Town Engineer of Carefree, who now has to run a fluvial study on this 
stretch of channel (which he volunteer to do) k design & supervise 
construction of the Mule Train apron or cut-off wall. . 

. .  ,. , .  , .. :;@ 
Eric has the design drawings--up-dated to "as built" condition--for the , 
Dream Street bridge. He is sending them to Brian Iserman (JE Fuller) for use 1~ .': ir 

in the HEC-RAS model. Brian should have the bridge's dimensions & elevations 
tomorrow & then be able to complete the HEC-RAS bridge modeling. 

I indicated that FCD would likely make a field vist later this week & would q?! . , 
like to see him. JJT &/or Regulatory Representative are recommended to come 
with me. Please indicate availablity & interest. 

I told Eric that we were expecting to be notified of such a large 
undertaking prior to beginning the work, and we were disappointed to have 
been left out of the loop. 

David Boggs 
FCD 



FW: "As Built" Survey for New Con-Arch Bridge at Dream S h t  

Subject: F W :  "As Built" Survey for New Con-Arch Bridge at Dream Street 
. . Date: Mon, 22 Jan 2001 16:26:34 -0700 

, , From: "David Boggs - FCDX" <dbb@mail.maricopa.gov> 
. . 

- .  ,i; To: "'brian@efuller.com"' <brian@jefuller.com> 
,,. . . , 
' ., .. , . , B r i a n :  

;!;? 
. , ! H e r e ' s  Joe Tram's  t h o u g h t s  o n  the m a t t e r .  He wants  t o  g i v e  Eric the t i m e  & . . . . 

: .. -5.: 

w a i t  f o r  the " a s  b u i l t s "  from h im.  j>,f 

David 

> - - - - - O r i g i n a l  Message-- - - -  
> From: J o e  Tram - FCDX 
> S e n t :  Monday, January  22 ,  2001 4 :22  PM 
> To:  David Boggs - FCDX; John R S t o c k  - FCDX 
> Cc: ' b r i a n @ j e f u l l e r . c o m '  
> S u b j e c t :  RE: "As  B u i l t "  S u r v e y  f o r  New Con-Arch B r i d g e  a t  Dream 
> S t r e e t  
> ,, ,rc ' 

> Sugges t  t h a t  we g i v e  E r i c  the e x t r a  week. . . .do not'believe t h a t  we w i l l  . .., .,. 
> receive FEMAs comments such  t h a t  the c o n t r a c t  w i l l  be c l o s e d  o u t  b y  June ' I  . 

I ,>: 
> 2 0 0 1 . . . . a s  such,  i f  B r i a n  can submi t  it b y  m i d d l e  o f  February ,  we can 'i .', 

L ( 
> p r o c e s s  a t i m e  extension based  upon the r e c e i p t  o f  FEMAs le t ter  s a y i n g  how ... .-!: 
> l o n g  i t  w i l l  t a k e  them. . . t h a n k s  k .v 

> 
- - - - -  O r i g i n a l  Message-----  > 

> From: David Boggs - FCDX 
> S e n t :  Monday, J a n u a r y 2 2 ,  2001 4:00 PM 
> To:  J o e  Tram - FCDX; John R S t o c k  - FCDX 
> C c :  ' b r i a n @ j e f u l l e r .  com' 
> S u b j e c t :  "As  B u i l t "  S u r v e y  f o r  New Con-Arch Br idge  a t  Dream 
> S t r e e t  
> Importance  : High 
> 
5 The s u r v e y  to  produce a " s - b u i l  t" drawing f o r  this b r i d g e  h a s  n o t  
> begun i n  C a r e f r e e .  E r i c  Kors ten  i n t i c a t e d x o  B r i a n  Iserman t h a t  the s u r v e y  
> w i l l  n o t  be under taken  u n t i l  the grad ing  in  the Galloway Wash channel  i s  
> comple ted .  T h i s  may be s e v e r a l  weeks  from now. Br ian  e s t i m a t e s  he n e e d s  
> o n l y  o n e  week to  wrap up the s t u d y  f o r  FEX4 s u b m i t t a l ,  once  " a s  b u i l t s "  
> a r e  a v a i l a b l e .  W e  now r u n  the r i s k  o f  d e l a y i n g  the FEMA s u b m i t t a l  such  
> t h a t  FEMA comments ( i f  a n y )  canno t  be addressed by the r e v i s e d  c o n t r a c t  
> c l o s e  June 30 ,  2001.  
> 
> Two o p t i o n s :  
> 
> (1) T r y  t o  persuade  E r i c  Kors ten  to  g i v e  p r i o r i t y  t o  " a s  b u i l  t"s  of  
> the b r i d g e .  T h i s  seems r e a s o n a b l e ,  since his i n t r a n s i g i e n c e  h a s  l e d  u s  t o  
> this p o i n t ;  however he shows n o  s i g n  o f  r e c o g n i z i n g  a n  urgency  o r  
> w i l l i n g n e s s  t o  g i v e  p r i o r i t y  t o  th is  i s s u e .  Maybe we need  a c a l l  from Joe  
> Tram o r  Mike El legood t o  change E r i c ' s  mind (?) . 
> 
> ( 2 )  P e r f o n n  " a s  b u i l t "  s u r v e y  w/ RTK equipment i n - h o u s e .  B r i a n  can 
s p r o v i d e  a sketch o f  p o i n t s  needed f o r  the s u r v e y  & we cou ld  d o  i t  in  1 / 2  a 
> day.  
> 
> A p p r e c i a t e  your  a d v i c e  & comment on  this. 
> 
> Thanks ,  



'S Andm Hills & Galloway Watha final cmnmcnts 

., . ,. 
Subject: Re: FDS Andora Hills & Galloway Washes final comments 

. , 

. r"" Date: Mon, 26 Feb 2001 16:36:04 -0700 
<.,. , , . ~  

l.,.. 1 
From: Brian Iserman ~brian@jefuller.com> . , 

' :< '  , , . . .  , To: Joe Tram - FCDX <jjt@mail.maricopa.gov> 
"li' ' , 

.. , 

. . , , 
Joe : 

, . 
I think that in this case, because of the uncertainties of how the bridge will 
really perform during the 100-year flood, we should publish the most 
conservative i . . ,  highest) possible computed water surface elevations 
(CWSEL). I was suspicious of a possible hydraulic jump just downstream of the 
bridge (resulting in a short reach of decreased CWSEL before the jump), so I ran 
the model again today without the bridge. The resulting CWSELs were exact 
same.downstream of the bridge and, as you would expect, much lower upstre 
the bridge until you get to the junction just upstream. So the way we h 
now, we have the most conservative CWSBLs in this reach. 

What is important is that we don't fail to identify a flood hazard. The 
worst case scenario I can think of (assuming fixed boundaries) would be 
bridge to somehow tilt off of the pier supports in one pmsive piece and 
the main channel. For that to happen though, something would need to be 
place downstream of the bridge to keep it from being forced flat against 
channel. If we take away our fixed boundary assumption (i.e., introduce e 
of the approaches) then we enter a whole other realm of possible haeards 
are beyond this type of study. Further, because of the erosive nature o 
soils in this study area, there are a couple other places I can think of a10 
Galloway Wash which I think would be susceptable to fairly significant avuls 
if subjected to sustained high flows. So it seems to me that we would be ope 

; up another can of worms if we wanted to go back and start doing an erosion 
hazard study. But opening up worm cans is our specialty. 

I also talked to Jon to get his input, and he concurred that we have done a1 
can with this type of study. However, he reminded me that we are on the 
Carefree study team, and that the District could add this reach into the 
At the very least, once the Carefree study gets under way (which may be a c 
months off), Jon said we could take a quick look at it while we are out there 
and advise you further. I have been giving gimilar low-level geomorphic input 
to Jeff Low for other reaches of Galloway as permits have been coming up. 

Joe Tram - FCDX wrote: 

> Thought just an unnumbered Zone A downstream of it. Maybe a note stating 
> due to the elevation difference between the approach and downstream 
> property, stability of the approach will need to be addressed. Appears that 
> the water goes over the right approach but due to the terrain it returns 
> rather quickly to the wash.. . .Would a difference scenerio take place if it 
> eroded, leaving an opening where the runoff would be focused ... Since you 
> have been modeling it, what do you think from the floodplain management 
> standpoint. 
> - - - - -  Original Message----- 
> From: Brian Isennan lwilto:brian@iefuller.c~l 
> Sent: Monday, February 26, ZOO1 9:39 AM 
> TO: Joe Tram - FCDX 
> Subject: FDS Andora Hills & Galloway Washes final 

' > comments 
> 
3 Joe : 



-- 
Brian Iaerman 
JE Fuller/Hydrology & Geomorphology, Inc. 
480-752-2124 

I need t o  resolve one las t  comment from you regarding the 
railroad-car bridge on Galloway Wash. The carnment seemed to 
be indicating that you might want some text  emewhere . , ,. . 

I 
explaining why we decided to  include the bridge i n  the model 
e ,  assume that it w i l l  stand during the 10'0-year flow I 
event) . Do you want t o  see soma further explanation o f  our 
aesumption either on the work map or i n  the TDN text? David 
suggested that I should contact you direct ly  so that nothing 
gets l o s t  i n  the translation. . . .,. 

- - 
Brian Iseman 
JE Fuller/Hydrology & ~eomokphology, Inc. 
480-752-2124 



6101 S. Rural Rd.. Suite 110 
Tempe, AZ 85283 
802-752-2124 (voice) 
802-830-2183 (fax) 
w.Jefuller.com (emall) 

April 12,2001 

Brian Iserman, P.E. 



Date: April 17'~, 2001 

Subject: Andorra Hills/Galloway Wash FP Delineation Study 
Specific: Final TDN Review 

I just received the Final TDN for the subject study. Noted 
in the TDN: 

1) Contraction and expansion coefficients appear low for a 
bridge at section 3.504, a cdlvert at section 2.281, and 
a bridge a 0.868. 

2) Currently the HEC-RAS output files saved on the project 
CD are encripted (ASCII) and cannot be viewed with a 
normal text viewer. It would seem a good idea that the 
consultant provide Hydraulic Model outpt in text format 
in addition to the ASCII format on the CD, for 
management purposes. 

3) The TDN shows a "Total Velocity" in the summary output. 
This velocity turns out to be less than the channel 
velocity for most sections. Given the possibility that 
the TDN information might be used for future embankment 
stabilization designs, should we ask for Channel 
Velocity to also be included in HEC-RAS summary output? 

4) The R.L.S.'s signature on the subject project's Plan 
Cover Sheet (a.k.a. Location Map), is not legible. 
Should it be, prior to sending to FEMA? Also, other 
signature lines appear in the block located near the 
lower right hand corner of t'his sheet. Should they be 
signed before the transfer? 

5) The Study Contractor's address should be added to the 
README file on the CD. 



Re: Andom Hilb,Galloway FP Study TDN Review Comments 

Subject: Re: Andora Hills,Galloway FP Study TDN Review Comments 
Date: Wed, 18 Apr 2001 10:34:04 -0700 

I From: Brian Iserman <brian@jefuller.com> 

To: Richard Hanis - FCDX ~~h@mail.maricopa.gov> 

Richard: 

I have received your comment letter via an attachment to your last 
e-mail. I have the following responses/explanations for each numbered 
item: 

1. Contraction/Expansion coefficients of 0.3land 0.5 were used on most 
bridges/culverts because they resulted in typical bridge section 
restrictions in the floodplain width. The two bridges and one culvert you 

noted exhibit very little, if any, contraction/expansion of the 
floodplain. So the standard or default values of 0.1 and 0.3 were kept at 

these crossings. 
b I' 

2. Both HEC-RAS output files are on the original CD (001 and REP). 
However, the REP file I included (which can be read by any text editor) 
did not have all the detailed output as is specified in the FCD CAW data 
delivery specs. So I re-generated the REP files for both models, and will 

include them on a new set of CDe. 

3. The tables in the TDN have been assembled per the scope, which refers 
to State Standard 1-97, which specifies "average velocityll which is 
"Velocity Total" in HEC-RAS language, or the average velocity in the total 

cross section. As we discussed, the detailed output found in the REP 
files 
will contain all the detailed hydraulic data. 

4 .  I will have the blue line run darker for the cover sheet. As I 
mentioned before, your other question regarding signatures in the title 
block by FCD is an FCD question, but I've never seen one signed before. 

5. I have added our address into the readme.txt file. I didn't put it in 

originally because that is not required in the state standard format (SSA 
1-97). But as you pointed out, it is in the FEMA standard; I forgot that 
there are some diferences in these standard formats. This revised 
readme file will be added to the revised CDs being supplied. 

As I mentioned to you on the phone today, Scott Ogden will be picking up 
the two sets of TDNs today. I should be able to get everything done by 
late 
in the day Friday April 20, but I probably won't be able to deliver them 
until the 
following monday. 

Richard Harris - FCDX wrote: 

> <<final TDN.doc>> 
> As discussed. Please review and let me know if you have any questions. 
> 
> Thanks! 



Re: iindora Hills,Oalloway FP Study TDN Review Comments 

> 
> Richard 
> 
> . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
> Name: final TDN.doc 
> final TDN.doc Type: Microsoft Word Document (application/msword) 
> Encoding: base64 

- - 
Brian Iserman 
JE Fuller/Hydrology & Geomorphology, Inc. 
480-752-2124 



Flood Control District of Maricopa County 

Interoffice Memorandum 

April 24,2001 

MEMO TO: Richard Hanis 

FROM: Tim Murphy 

SUBJECT: FCD 99-14, Andora Hills and Galloway Washes, TDN Review 

1. Recommend that you consider using some sort clear plastic covers to protect the inside cover of the 
report. 

2. Section 5.5 isn't listed in the Table of Contents. 

3. The page number listed for Section 5.7 in the Table of Contents is wrong. The correct page 
number is 5-8. 

4. The page number for Table 4.5.1-3 in the Table of Contents is wrong. The correct page number is 
4-26. 

5. The page nurnber for Table 5.5.2.1 in the Table of Contents is wrong. The correct page number is 
5-5. 

6. The page number for Table 5.5.4.1 in the Table of Contents is wrong. The correct page number is 
5-6. 

7. In section 3.2 @age 3.1) the wording in the third sentence is a little bit confusing. 

8. They should revise the wording in the last sentence of the first paragraph of Section 4.2.2 @age 4- 
3), the full size exhibits are in volume one of the report, not volume two. 

9. In the legend on Figure 4.2.2-1 they have two different symbols for Sabol Subbasin GWW1. 

10. I couldn't see their changes on the annotated FIRM panels. Maybe they should use a different 
colored ink to show the changes. 

11. I wouldn't have printed out the HEC-RAS model the way they did. I would have just generated a 
report file with everythmg in it (like they did), and printed that out. Instead they chose to print out 
separately the flow data, Manning's n values, reach lengths, contraction and expansion coefficients, 



and geometry data. They only printed out summary tables instead of the full output data for each 
cross section. The CD does however have the complete report files and output files. 

12. On the delineation drawings where floodplain equals floodway they should be showing the 
floodway line, and not the floodplain line. 

13. Their line work for the floodway and the hydraulic baseline could have been better. They should 
have had more open space between the dashes. The hydraulic baseline looks almost like a solid 
line. 

14. Consider including a printed copy of the read me flle with the CD. 

15. The FEMA forms still need to be completed and signed. 

16. Information about the public meeting will need to be included. 

17. You'll need to get community acknowledgements from Cave Creek, Carefree, and Scottsdale. 



Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 
(602) 506-1501 
FAX: (602) 5064601 
TT: (602) 506-5897 

DATE: April 25,200 1 

MEMO TO: Richard Harris, Engineering Division 

FROM: Cathy Regester, Regulatory Division 

SUBJECT: FCD 99-14: Andora Hills and Galloway Washes FDS 

I have reviewed the above delineation maps dated April 2001 and have the following comments: 

1. On several of the sheets, a !4 section comer has been identified on the maps. This is very useful. 
However, it would be more helpful if that 'h section comer were more specifically labeled, i.e. NW 
comer, SW !4 Section 28. 

2. It is unclear what some of the lines shown on some of the map sheets are showing. In some instances 
they appear to be breaklines, in others, maybe trails. I have specifically noted some of these lines on 
sheets 1, 3, and 5 of 6. Please review and see if we need to show these. My concern is that in most 
instances they are the same linetype and lineweight as the intermediate contours. 

3. I have noted on most of the sheets some streets which I think it would be helpful if the work map 
showed the street name. Mostly, these are streets which cross the flooding or are running very close 
to the floodplain. FEMA is supposed to show the street names of all streets which cross the profile 
baseline. If we do not provide them with a name, the FEMA profiles will just say ''unnamed road". It 
could be helpful in determtning the regulatory BFEs to have these street names appear on the FEMA 
profiles. 

4. I don't see a label (name) for the split (north) on Andora Hills Wash between cross sections 0.162 and 
0.271. 

5. Do we require northings and eastings with the ERM descriptions? If so, these need to be added. 

6. On sheet 2 of 6, the 2214 BFE on Grapevine Wash looks like it ties into the 2216 contour. Please 
check. (It's a minor difference.) 

7. On sheet 3 of 6, BFEs 2232 and 2239 are not shown as "squiggly" lines. 

8. Please check the ERM descriptions. It looks like all of the descriptions say the ERMs are in Section 
28 but only those on the first couple of sheets are actually in Section 28. Additionally, ERM 4 on 
sheet 3 of 6 says it is on Burro Road but the plan view shows it on Terrace Estates Circle. Please 
check. 

If you have any questions on these comments, please let me know. 



Date: April 3oth, 2001 

Subject: Andora Hills and Galloway Washes FDS, FCD 99-14. 

Brian, 

I re-evaluated the technical comments from both Tim Mumhv - - 
and Cathy Register for the subject study that I recently 
sent to you. I have retained on y those that are considered t by myself and other Floodplain Branch personnel as being ( ,,- 

technically necessary to fulfill the existing contract . , 
.i, , ., .. 
,. c 

, 1 

requirements for the subject study. No additional change . ,, 

orders should be required to address these comments: .- , , 

1) Section 5 . 5  isn't listed in the Table of Contents. 

2) The page number listed for Section 5 . 7  in the Table of 
Contents is wrong. The correct page number is 5 - 8 .  

3)  The page number for Table 4 . 5 . 1 - 3  in the Table of 
Contents is wrong. The correct page number is 4 - 2 6 .  

4 )  The page number for Table 5 . 5 . 2 . 1  in the Table of 
Contents is wrong. The correct page number is 5-5  

5 )  The page number for Table 5 . 5 . 4 . 1  in the Table of 
Contents is wrong. The correct page number is 5-6  

6) In section 3 . 2  (page 3 . 1 )  the wording in the third 
sentence is a little bit confusing. Please check. 

7 )  Please revise the wording in the last sentence of the 
first paragraph of Section 4.2.2 (page 4 - 3 ) .  The full- 

. size exhibits are in volume I of the report, not volume 
11. 

8)  In the legend on Figure 4 . 2 . 2 - 1 ,  there are two different 
symbols for Sabol Subbasin GWW1. Please rectify. 

9) The changes on the annotated FIRM panels are not clear. 
A different colored ink could clarify the changes. Please 
address. 

10) On the delineation drawings where floodplain equals 
floodway, the floodway line should be shown, not the 
floodplain line. Please address. 



11)Please include a printed copy of the README file with 
the CD. 

12) The FEMA forms still need to be completed and signed 

13) It is unclear what some of the lines shown on some of 
the map sheets are showing. In some instances they 
appear to be breaklines, irj others, maybe trails. I 
have specifically noted some of these lines on sheets 1, 
3, and 5 of 6. Please review and clarify/explain their 
purpose. 

14) I have noted on most of the sheets some streets which I 
think it would be helpful if the work map showed the 
street names. Mostly, these are streets which cross the 
Floodplain or are running very close to the Floodplain. 
Per the prolect Scope, through FEMA Document 37 Chapter 
9 Section A.l.a., "...all streets and roads within or near 
the 100-year Floodplain shall be shown and named. Please 
revise the maps accordingly. 

15) On sheet 2 of 6, the 2214 BFE on Grapevine Wash looks 
like it ties into the 2216 contour. Please check. 

16) On sheet 3 of 6, BFEs 2232 and 2239 are not shown as 
"squiggly" lines. Please correct. 

17) Please check the ERM descriptions. It looks like all 
of the de'scriptions say the ERMs are in Section 28 but 
only those on the first couple of sheets are actually in 
Section 28. Additionally, ERM 4 on sheet 3 of 6 says it 
is on Burro Road but the plan vlew shows it on Terrace 
Estates Circle. Please rectify. 



JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan FuUer, P.E., P.H. 6101 S Rural Rd., Suite 110 
Brian Iserman, P.E. Tempe, Arizona 85283 
John Wallace, P.E. 480-752-2124 (voice) 
Ted Lehman, P.E. 480-839-2193 (bx) 
Scott Ogden, P.E. 
Pat Descbamps, P.E. 

June 14,2001 

Flood Control District of Maricopa County 
ATT: Richard Harris, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

RE. Floodplain Delineation Study of Andora Hills & Galloway Washes - 
FCD 99-14, Final Revision Documentation 

Dear Richard: 

I have made the final revisions to the Technical Data Notebooks and Work Maps for the 
referenced study. These revisions were requested by your office in the f o m  of a summary review 
e-mail attachment dated April 30*, 2001 from your office. Following is a listing of the comments 
from that memo and the steps that were taken by JEF to address the comments: 

1) Section 5.5 isn't listed in the Table of Contents. 

Added Section 5.5 to the Table of Contents. 

2) The page number listed for Section 5.7 in the Table of Contents is wrong. The correct page 
number is 5-8. 

Corrected page number. 

3) The page number for Table 4.5.1-3 in the Table of Contents is wrong. The correct page 
number is 4-26. 

Corrected page number. 

4) The page number for Table 5.5.2.1 in the Table of Contents is wrong. The correct page 
number is 5-5. 

Corrected page number. 

5) The page number for Table 5.5.4.1 in the Table of Contents is wrong. The correct page 
number is 5-6. 

Corrected page number. 



Letter lo RkhanfHmi8 
JE Fuller /H.sdmlogy & OconorpMogy. Inc. 

.. June IS. 2WI 

6) In section 3.2 @age 3.1) the wording in the third sentence is a little bit confusing. Please 
check. 

Reworded sentence. 

7) Please revise the wording in the last sentence of the first paragraph of Section 4.2.2 @age 4-3). 
The 111- size exhibits are in volume I of the report, not volume I[. 

I 
Corrected wording. 

8) In the legend on Figure 4.2.2-1, there are two different symbols for Sabol Subbasin GWW1. 
Please rectify. 

Corrected legend. 

9) The changes on the annotated FIRM panels are not clear. A different colored ink could clarifi 
the changes. Please address. 

Tried a different color of ink, however, that did not make it any clearer since the 
changes are subtle at the scale of the FIRM panel. 

10) On the delineation drawings where floodplain equals floodway, the floodway line should be 
shown, not the floodplain line. Please address. 

Fixed line work. 

11) Please include a printed copy of the README file with the CD. 

Inserted hard copy of README fie behind CD sheet. 

12) The FEMA forms still need to be completed and signed. 

FEMA forms were completed and signed. 

13) It is unclear what some of the lines shown on some of the map sheets are showing. In some 
instances they appear to be breaklines, in others, maybe trails. I have specifically noted some 
of these lines on sheets 1,3, and 5 of 6. Please review and clarify/explain their purpose. 

Most of these lines were "wash" or breaklines which were inadvertently placed into 
the wrong AutoCADD layer by the mapping contractor. JEF has fixed these layer 
assignments and turned off the layers containing them. 



Letter to Richad Horris 
JE Fuller/Hydmlogv B Geornovhdogv. Ine. 
June 15,2001 

14) I have noted on most of the sheets some streets which I think it would be helpful if the work 
map showed the street names. Mostly, these are streets which cross the Floodplain or are 
running very close to the Floodplain. Per the project Scope, through FEMA Document 37 
Chapter 9 Section A.1 .â,"... all streets and roads within or near the 100-year Floodplain shall 
be shown and named. Please revise the maps accordingly. 

Additional street names have been added. 

I 
15) On sheet 2 of 6, the 2214 BFE on Grapevine Wash looks like it ties into the 2216 contour. 

Please check. 

F i e d  hework. 

16) On sheet 3 of 6, BFEs 2232 and 2239 are not shown as "squiggly" lines. Please correct. 

The correct line type was re-assigned to these two lines. 

17) Please check the ERM descriptions. It looks like all of the descriptions say the ERMs are in 
Section 28 but only those on the first couple of sheets are actually in Section 28. 
Additionally, ERM 4 on sheet 3 of 6 says it is on Burro Road but the plan view shows it on 
Terrace Estates Circle. Please rectify. 

All ERM descriptions have been correct~d. 

Additionally, since we had to go back through the entire TDN and Work Maps, JEF has addressed 
other comments found in review letters from Tim Murphy and Cathy Regester which were not 
included in the summary listed above. Following is a listing of additional comments from Tim 
Murphy's memo dated April 24,2001 and the steps that were taken by JEF to address the 
comments: 

1. Recommend that you consider using some sort [of] clear plastic covers to protect the inside 
cover of the report 

Added clear plastic covers. 

13. Their line work for the floodway and the hydraulic baseline could have been better. They 
should have had more open space between the dashes. The hydraulic baseline looks almost 
like a solid line. 

Fixed line attributes. 



Lerrer to Richard Harris 
JE Fufler/Hydmlogv & Geomorphology. Inc. 
June IS. 2001 

16. Information about the public meeting will need to be included. 

Included information about the public meeting in Appendix B.3 

17. You'll need to get community acknowledgements from Cave Creek, Carefree, and Scottsdale. 

Representatives from the Town of Cave Creek, Town of Carefree and City of 
Scottsdale have signed the FEMA Community Acknowledgement Forms. 

I 
Following is a listing of additional comments from Cathy Regester's memo dated April 25,2001 
and the steps that were taken by JEF to address the comments: 

1. On several of the sheets, a !4 section comer has been identified on the maps. This is very 
useful. However, it would be more helpful if that !4 section comer were more specifically 
labeled, i.e. NW comer, SW % Section 28. 

The correct way to note a Section % Corner is to refer to the side of the section (Le., 
north, south, east or west) and the section number (i.e., East Section % Corner of 
Section 28). There is only one Section % Corner per side. Section % Corners are not 
typically referenced in the manner described in item 1 of the memo. The Section % 
Corners shown in the Work Maps are noted as "Section % Corners" with the 
bounding section numbers noted below the text. There should be no mistaking which 
Section % Corner is being referenced. 

4. I don't see a label (name) for the split (north) on Andora Hills Wash between cross sections 
0.162 and 0.271. 

A label was added 

5. Do we require northings and eastings with the ERM descriptions? If so, these need to be 
added. 

Some FCD studies include the ERM northing and easting data, and others do not. 
We added northing and easting data. 

Copies of all District review letters and this letter have been included in Appendix B.4 

Sincerely, 
JE Fuller/Hydrology & ,Geomorphology, Inc. 

Brian R. Iserman, P.E. 
Hydrologist 



JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller. P.E.. P.H. 6101 S Rural Rd.. Suite 110 
Brian Iserman, P.E. 
John Wallace, P.E. 
Ted Lehman, P.E. 
Scott Ogden, P.E. 
Pat Deschsmps, P.E. 

Tempe, Arizona 85283 
480-752-2124 (voice) 

480-839-2193 (fax) 
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August 16,2001 

Flood Control District of Maricopa County 
ATT: Richard Harris, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes - 
FCD 99-14, Final Revision Documentation I1 

Dear Richard: 

I have made the revisions related to Chancre Order 3 to the Technical Data Notebooks and Work - 
Maps for the referenced study. These revisions were requested by your office during our phone 
conversation of August 14,2001. Following are the two comments you made to me and JEF's 
response to these comments: 

1) Add a comment in the main HEC-RAS project description to note this latest revision of the 
floodway. 

Added comment as noted. 

2) Include description of changes into Section 5.6 of the TDN. 

Included description of changes into Section 5.6 of the TDN. 

Sincerely, 
JE FullerMydrology & Geomorphology, Inc. 

n 

Brian R. Iserman, P.E. 
Hydrologist 



FLOOD CONTROL DISTRICT of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009-6399 
(602) 506-1501 
FAX: (602) 506-4601 
TT: (602) 506-5897 

TO: Brian Isennan 
JE Fuller 
6101 S. Rural Road, Suite 110 
Tempe, AZ 85283 

February 14,2002 

SUBJECT: Andora Hills and Galloway Washes --Review comment letter from FEMA 

WE ARE SENDING YOU THE FOLLOWING lTEMS: Enclosed Under separate cover 

Shop Drawings Prints [7 Legal Description Samples Reports 

Specification c Change Order [7 Copy of Letter Plans Other 

THESE ARE TRANSMITTED. 

For approval 

For yuur use 

As requested 

Resubmit copies for approval 

Submit copies for distribution 

FOR ESTMATE DUE: 

COPIES 
I 

Remarks: 

NO. DATE 
FEB 08 
2002 

SIGNED: 2-1 'f-bz 
d k e  Duncan for Richard Harris 

DESCRIPTION 
copy of review-comment letter from FEMA 

- 
. 

[7 Approved as submitted 

C Approbed as noted 

Returned for corrections 

For review and comments 

[7 Return corrected prints 

Borrowed prints being returned 



NATIONAL FLOOD INSURANCE PRO 
FEMA MAP COORDINATION CONTRACTOR 

FE8 8 $ 2 N Q  

IN REPLY REFER TO: 
Case No.: 01-09-1 157P 

Community Nos.: 040126,040129, and 045012 

Mr. Richard P. Hams, P.E 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Mr. Harris: 

This is in regard to your September 5,2001, request that the Federal Emergency Management Agency 
(FEMA) issue a Letter of Map Revision for the above-referenced community. In a previous letter, you 
were informed that additional data might be required to complete our review of the request. The data 
required to complete our review, which must be submitted within 90 days of the date of this letter, are 
listed on the enclosed summary. 

If we do not receive the required data within 90 days, we will suspend our processing of your request. 
Any data submitted after 90 days will be treated as an original submittal and will be subject to all 
suhmittaVpayment procedures, including the flat review and processing fee for requests of this type 
established by the current fee schedule. A copy of the notice summarizing the current fee schedule, 
which was published in the Federal Register, 1s enclosed for your information. 

If you are unable to meet the 90-day deadline for submittal of required items, and would like us to 
continue processing your request, you must request an extension of the deadline. This request must be 
submitted to us in writing and must provide (I)  the reason why the data cannot be submitted within the 
requested timeframe, and (2) a new date for the submittal of the data FEMA receives a very large 
volume of requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the 
fees will be forfeited for any request for which neither the requested data nor a written extension request 
is recei.red 99 &y,. 

If you have general questions about your request, FEMA policy, or the National Flood Insurance 
Program, please call the FEMA Map Assistance Center, toll free, at 1-877-FEMA MAP 

360f Eisenhower Avenue, Suite 600, Alsrandti~, ViWnIa ZUWM25 PH: 703.960.81100 Fx: 703.060.9725 

Michael Baker Jr., Inc.. under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY. Is a 
Map Coordination COntraCtOr forthe National Flood Insurance Program 



(1-877-336-2627). If you have specific questions concerning your request, please call the Revisions 
Coordinator for your State, Pemille Buch-Pedersen, who may be reached at (703) 31 7-6224. 

Sincerely, 

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

Enclosures 

cc: Mr. Jonathan H. Pearson 
Town of Carefree 

Mr. Wayne Anderson, P.E 
Town Engineer 
Town of Cave Creek 

Mr. William Erickson 
Transportation Systems Department 
C i  of Sconsdale 



NATIONAL FLOOD INSURANCE PROGRAM 
FEMA MAP COORDINATION CONTRACTOR 

Summary of Additional Data Required to Support a 
Letter of Map Revision (LOMR) 

Case No.: 01-09-1 157P Requester: Mr. Richard P. Harris, P.E. 

Communities: Towns of Carefree and Cave Creek Community Nos.: 040126,040129, and 045012 
and City of Scottsdale, AZ 

The issues listed below must be addressed before we can continue the review of your request. 

Gallowav Wash - 

1. The submitted HEC-1 hydrologic computer models for Galloway Wash include a reservoir routing 
routine for Detention Basin No. S-1. The comment card in this HEC-I model indicates that the basin 
is a proposed condition. Discharges for the flood having a l-percent of being equaled or exceeded in 
any given year (base flood) must be based on existing conditions for LOMR requests. Please provide 
an as-built plan, certified by a professional engineer or land surveyor, for Detention BasinNo. S-1, 
or revise the submitted HEC-I model to reflect only existing conditions. 

2. The submitted HEC-RAS hydraulic computer model for Galloway Wash uses a discharge of 
1,110 cubic feet per second (cfs) along Galloway Wash from approximately 600 feet downstream of 
Dream Street to approximately 900 feet upstream of Pima Road. This discharge agrees with the 
24-hour base flood discharge for Subbasin GWWl-2 at Pima Road along Galloway Wash. Our 
review of the submitted drainage qrea map, Figure 4.2.2-3, revealed that in addition to 
Subbasin GWWI-2, Subbasin G W W l  would contribute ~ n o f f  to Galloway Wash from 
approximately 600 feet downstream of Dream Street to just downstream of Pima Road. The 
submitted HEC-1 hydrologic models for Galloway Wash do not account for the mnoff from 
Subbasin G W W l  along the aforementioned reach. Please revise the submitted HEC-I models to 
include the runoff from Subbasin G W W l  from approximately 600 feet downstream of Dream 
Street to just downstream of Pima Road, or provide an explanation for not including the runoff from 
Subbasin GWW1-3 along this reach. 

3. The submitted HEC-RAS model uses contraction and expansion coefficients of 0.1 and 0.3, 
respectively, to model the private bridge at Cross Section 0.866. Typically, contraction and 
expansion coefficients of 0.3 and 0.5, respectively, are used to model the change in cross-section 
area in the vicinity of bridges. Please revise the submitted HEC-RAS model by using contraction 
and expansion coefficients of at least 0.3 and 0.5, respectively, to analyze the private bridge at Cross 
Section 0.866, or explain the reason for using the submitted contraction and expansion coefficients at 
this bridge. 

4. The submitted work map entitled "Floodplain Delineation Study of Aodora Hills & Galloway 
Washes, FCD 99-14," prepared by JE Fuller Hydrology and Geomorphology, Inc., dated June 2001, 
shows a splii-flow condition along Galloway Wash from approximately 500 feet downstream to just 
downstream of Pima Road. This split-flow condition was not included in the submitted HEC-RAS 
model. Please provide a hydraulic analysis of the split-flow condition along Galloway Wash just 
downstream of P i a  Road, or explain why this split-flow condition was not analyzed. 

3Mlf EkmhowerAvsnue, Suih 600, Alexandria, wqbria 22304.6125 W: 703.%O.(UIW FX: 703.960.9?25 

Michael Baker Jr.. Inc.. under contract wfth the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordinrllon Contractor for the Natlonal Flood Insurance Program 



5. Our review of the submitted annotated Flood Insurance Rate Map (FIRM) and the submitted work 
map entitled "Floodplain Delineation Study of Andora Hills & Galloway Washes, FCD 99-14," 
prepared by JE Fuller Hydrology and Geomorphology, Inc., dated August 2001, revealed that the 
revised floodway boundary delineatlons do not tie into the effective flwdway boundq  delineations 
at the upstream end of the revised reach along Grapevine Wash, which is shown as an unnamed 
tributary to Galloway Wash on effectlve FIRM Panel 04013C0808 H. Please submit an annotated 
FIRM, at the scale of the effective FIRM, that shows how the revised floodway boundary 
delineations graphically tie into the effective floodway boundary delineations at the upstream end of 
the revised reach along Grapevine Wash. 

Andora Hills Wash 

6. The submitted report entitled "Floodpiain Delineation Study of Andora Hills & Galioway Washes, 
FCD 99-14, Technical Data Notebook, Volume 1 of 2," prepared by JE Fuller Hydrology and 5- 6"" ; 
Geomorphology, Inc., dated June 2001, states that the hydrologic data for Andora Hills Wash was 

Q.. -b ' ; provided in the Technical Data Notebook submitted with the LOMR request for the Town of Cave CPu,r - 
Creek above Carefree Highway (Case No. 01 -09-551P). The submitted HEC-RAS model for Andora W 
Hills Wash uses discharges of 2,500 cfs, 2,700 cfs, 3,000 cfs, and 3,10O..cfs that were not in the 
hydrologic data that were submitted with the LOMR request for Case No. 01-09-551P. Please 
provide backup calculations to support these discharges, or exp I 

determined. In addition, the documentation that was submitted 
n N ~ 1 u d e a  . .~ ,, drainage area mip for Andora Hills Wash. Please 

7. The above-referenced work map dated June 2001 shows that the regulatory floodway along Andora 
Hills Wash would overtop Cave Creek Road. Our review of the submitted HEC-RAS model 
revealed that the base flood would be contained in the four 12-foot by 10-foot box culverts at Cave 
Creek Road. Please revise the submitted work map to show that the regulatory floodway would not 
overtop Cave Creek Road, or explain why the regulatory floodway is shown overtopping the road. 

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



Federal Emergency Management Agency 
Wssbingtos D.C. 20472 

FEE sCHEDm FOR P ~ I N G R E Q U E S T S  FOR MAP CHANGES 

This notice contains the revised fee schedule for processing certain types of r- for chaages to - 
National Flood Insurance Program (NFIP) maps. The change in the fee schedule will allow FEMA 
to W e r  reduce the eJrpenses to the NFIP by mom llly ravering the costs associated with 
processing conditional and final map change requests. The revised fee schedule for map &anges 
is effective for ell requests dated June 1,2000, or later and s u m  the aurent fee &ule, 
which was established on March 1, 1999. 

Todmlopthemrisadfeeschedulekrdional and finalmap changerequests,FEMA 
evaluated the actual castD ofnviaWing d processiag requests fot Conditional Latem of Map 
Amendment (CLOMAs), Cbditbnal Letters of Map Revision - based on FiU. (UOMR-Fs), 
Conditional Lettar of- IUNS(M (CLOMRs), Letten of Map Revision - based on Ffl 
(LOMR-Fs), U h a  of Map R d d o n  (LoMRs), and Physical Map MOLLS (PMRs). 

Based on our review of a d  cost dats for F i i  Year 1999, we an continuing to charge the 
following review and processins faq which rqwstax must submit with all requests: 

Request kr siI@alot/singlb8tructun CLOMA, CLOMR-F, and MMR-F ........... S~OCI 
Request fix siI@e-Wsingl*shudufe LOMR-F based on as-built 
information (CLOMR-F h o w d y  issued by us) ........................................ $300 
w e s t  .for mul t ip~e-~mp~~-s t ruchae  CLOMA ...................................... $700 
Request for dple-~0thnrrltipkmcbre CWMR-F and L0MR-F .................. $800 
Request for m u h i p l a l d m u h i p l ~ ~  UIMR-F based on 
& ~ - b d  klibWi011 (CLOMR-F @ d y  issued) ...................................... $700 

Fee Schedde for Reqnesh for CLOMRs 

Based on our review of actual cost data for F i  Year 1999, we are wntinuing to charge the 
following review and processing  fee^, which questem must submit with all requests unless 
exempted by 44 CFR 72.5: 

Request brEsed on new hydrology, bridee, arlverf c h a ~ d ,  or 
combidon of any of these ................................................................. $3, 100 
Request k e d  on levee, b e m ~  or o t b  seiuctural m e m  ............................... $4,000 



--=w?.q &J-mqm- - 
A wealth of information is only a 
S c k  away at: www.fema.govlmit/tsd 
( A Homeowners will find: 

A helpful tutorial. "How to Challenge a Flood Risk Determination" 
Answers to Frequently Asked Questions, including. "Why do I need flood insurance?' 
'What are the dirent flood hazard zone designations and what do they mean7 and 
"What is a base lioad elevation? 

Insuranca Agents and Bankers will find. 
Information on the National Flood Insurance Reform Act of 1994, which affects lenders 

* Pages containing information on how to b e m e  a Write Your Own" insurance agent 
Pages containing flood insurance rate information and a listing of map determination companies 

Engineers and Surveyors will find: 
A listing of National Flood Insurance Program (NFIP) appmved and test version software with 
links to free downloads 
Forms and fee schedules for requesting a map change or back-up study data 
A link to a listing of training courses and conferences related to emergency management 

Floodplain Managers and Community Officials will find: 
The compendium of map change actions and the Guide for Commun~ty Officials 
A listing of key contacts at FEMA with d~rect e-mall links 
Forms necessary to inltiate requests for back-up study data 

All Four Constituent groups will find: HnA --- WlpAss15.NCE .=ENTER 

L I- - NFlP policies and regulations ---- --- - -- - 
I I--- 

* Forms for making map change requests - - --- 
The answers to over 80 Frequently Asked Questions 
Access to a database containing the status of recent requests for map changes 
Numerous reports and guidance documents in both Adobe Acrobat .PDF and MS Word formats - 

* lnformation on Map Modernization initiatives with direct e-mail links to FEMA Task Leaders 
A subscription service pmviding free news on the latest developments in flood hazard mapping via e-mail 
E-mail links to Map Specialists at the FEMA Map Assistance Center (l-877-FEMA MAP) 

Questiins and suggestions? Contact John Magnotti at 202-646-3932, or john.magnotti@fema.gov 



JE Fuller/ Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. Michael Henze, M.A. 6101 S. Rural Rd., Suite 110 
Brlan Iserman, P.E. Tamara .I. Norton, E.I.T. Tempe, Arizona 85283 
John Wallace, P.E. Brooks Dillard, B.A. 480-752-2124 (vo~ce) 
Ted Lehman, P.E. Zack Washburn, M.S. 480-839-2193 (fax) 
W. Scott Ogden, P.E. Mike Kellogg, M.S. www.iefuller.com 
Pat Dexhamps, P.E., LS. 

April 8,2002 

Flood Control District O f  Maricopa County 
Att: Richard Hanis, P.E. 
280 1 W .  Durango 
Phoenix, AZ 85009 

RE: Floodplain Delineation Study o f  Andora Hills & Galloway Washes, FCD 99-14 
Response to FEMA Review Comments Received by your office 211 312002, 
FEMA Case No. 01-09-1 157P 

Dear Mr. Harris: 

I am in receipt o f  the referenced FEMA review comments. Following are each o f  
FEMA's comments followed by JEF's response to each comment: 

I .  "The submitted HEC-I hydrologic computer models for Galloway 
Wash include a reservoir routing routine for Detention Basin No. S-I. 
The comment card in this HEC-I model indicates that the basin is a 
proposed condition. Discharges for the Flood having a 1-percent 
[chance] of being equaled or exceeded in any given year (bare flood) 
must be based on existing conditions for LOMR requests. Please 
provide an as-built plan. certified by a professional engineer or land 
surveyor, for Detention Basin No. S-I, or revise the submitted HEC- I 
model to reflect only exisring conditions. " 

As-built plan sheets have been added to the TDN in Appendix D.4. These as-hu~lt plans 
show no differences between the design and the built conditions. It appears that as-bullt 
routing was not performed slnce no changes were noted on the as-built plans 

2. The submitted HEC-R/1S hydraulic computer model for Gallowcry 
Wash uses a discharge of 1,lIO cubic feet per second (cfs) along 
Galloway Wash from approximaiely 600 feet downslream of Dream 
Street to approximately YOU feet upstream of Pima Road Thir 
discharge agrees with the 24-hour base flood discharge for Subha.sin 
GWWl 2 at Pima Roud ulong Galloway Wash. Our review of /he 
submitid drainage aren map, Figure 1.2.2-3, revealed that in addition 
lo Subbasin G W I - 2 ,  Slrbbasin GWW 3 rvould contribute runoff to 
Gallou~ay Wash fi-om nppr-oximnrely 6%) fiet downstream of Dreunl 
Street fo just do~~nslream of Pima Rood The submitted HEC-I 
hydrologic models lor C;ollo~~oy Wurh do not accounr .for the runoff 
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from Subbasin GWW1-3 along the aforementroned reach Please 
revise the submitted HEC-I models to mclude the run08 from 
Subbasin GWWl-3 from approximately 600 feet downstream of 
Dream Sheet to just downstream of Pima Road, or provide an 
explanation for not including the runoff ji-om Subbasin GWW1-3 
along this reach. 

JEF has revised the HEC-1 hydrologic model by dividing subasin GWW1-3 into 
subbasins GWW 131, GWW132, and GWW133. The modification has changed 
discharge values throughout the study reach, and as a result, JEF has made subsequent 
changes to the hydraulics and attendant supporting documentation and work maps for all 
affected reaches of Galloway Wash. Included wlth this letter are the revlsed HEC-1 
model, the revised HEC-RAS model, and revised hydrology and hydraulic workmap 
sheets. 

3. The submitted HEC-RAS model uses contraction and expansion 
coe$cients of 0.1 and 0.3, respectively, to model the private bridge at 
Cross Section 0.866. Typically, contraction and expansion coeficients 
of 0.3 and 0.5, respectively, are used to model the change in cross- 
section area in the viciniry of bridges. Please revise the submitted 
HEC-RAS model by using contraction and expansion coeJicients of at 
least 0.3 and 0.5, respectively, to analyze the private bridge at Cross 
Section 0.866, or explain the reason for using the submitted 
contraction and expansion coeficients at this bridge. 

Contraction and expansion coefficients of 0.3 and 0.5 were not used at this bridge 
because there is no appreciable channel geometry transition at the bridge. A sensltlvlty 
analys~s was run to determine the difference. By changing the contraction and expansion 

coefficients to 0.3 and 0.5, respect~vely, the computed water surface elevations at two 
cross sections upstream o f  the bridge (nver statlons 0.896 and 0.905) increased by only 
0.01 foot. The coefficients were changed to 0.3 and 0.5. 

4. The submitted work map entitled "Floodplain Delineation Study of 
Andora Hills & Galloway Washes. FCD 99-14." prepared by JE 
Fuller Hydrology and Geomorphologv, Inc.. dated June 2001, shows a 
split-flow condition along Gailowaj~ Wash porn approximately 500 
feet downstream to just downstrean7 of Pima Road. This split-flow 
condition was not included in the submitted HEC-RAS model. Please 
provide a hydraulic analysis of the split-pow conditiotr along 
Galloway Wash just dow~lstr-earn of Pinza Road, or explain why lhis 
split-flow condition was not analyzed. 

Because the slones on both sides of this short d~vided-flow reach were slrnllar. and more 
importantly, because ihe flow d~stributioii in the nght side of the dlvide from upstream to 
downstream remained reasonably constant between cross sections 4.51 8 and 4 61 8 (less 
than 14 percent change compared to the total discharge), JEF decided not to perform a 
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split flow analysis at this divide. However, per FEMA request, JEF has revised the 
model by including a split flow analysis at this flow division. 

The difference between the original divided-flow run and the new split flow reaches are 
not significant (a 0.19 foot increase at river station 4.618, and a decrease of 0.1 1 at river 
station 4.581). On the right split, the computed water surface elevat~on at the new cross 
section directly opposite the main branch river station 4.618 (nver station 0.033) is 0.47 
foot lower than the original computed water surface elevation at that station. Also on the 
right split, the computed water surface elevation at the new cross section directly opposlte 
the maln branch nver station 4.581 (nver stat~on 0.027) IS 0 04 foot higher than the 
original computed water surface elevation at that statlon 

5 Our review of the submitted annotated flood insurance Rate Map 
(FIRM) and the submitted work map entitled "Floodplain Delineation 
Study of Andora Hills & Galloway Washes, FCD 99-1 4 ' prepared by 
JE Fuller Hydrology and Geomorphology, Inc.. dated August 2001, 
revealed that the revrsed floodway boundary delinearlons do not tie 
into the effective floodway boundary delineatrons at the upstream end 
of the revised reach along Grapevrne Wash, whrch IS shown as an 
unnamed tributary to Galloway Wash on effectrve FIRM Panel 
04013C0808 H. Please submlt an annotated FIRM. at the scale of the 
effective FIRM that shows how the revised floodway boundary 
dellneattons graphically tie Into the effective floodway boundary 
dellneatlorn at the upstream end ofthe revised reach along Grapevine 
Wash. 

Onginally, JEF used the exact cross section alignment from the previous study for cross 
section 0.210 on Grapevine Wash (see cross section 0.000 from "FIS of Cave Creek and 
Tributaries, Grapevine Wash", March, 1990 by CH2M-Hill). In order for the 
floodplain/floodway width to match at this same exact river station, JEF has re-aligned 
the cross section while keeping the same river station. This new alignment is actually a 
better alignment from a hydraulic modeling standpoint, however, it does not match the 
alignment from the CH2M-Hill study. Also note that the GR data for cross section 0.00 
(actually cross section number 320 in the CH2M-Hill study) was taken from the original 
study for the area performed by Harris-Toups Associates (see Hams-Toups Associates, 
January 1979, Flood Insurance Study of Unincorporated Areas of Maricopa County, 
Arizona., Prepared for US Department of Housing and Urban Development, Federal 
Insurance Administration.). In the Hams-Toups study, the same cross section had an 1D 
of 0.320. 

The revlsed HEC-RAS model, with all attendant revised output summaries, and the 
rev~sed work map sheet (sheet 2 of 6) are included w~th t h ~ s  letter 

Wh~le making this correction, JEF d~scovered an inadvertent error in the discharge used 
for Grapevine Wash for this study An additional hydrograph cornb~nation card was 
inserted into the HEC-1 in order to better determine the d~schar%e at the mouth of 
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Grapev~ne Wash. The discharge previously used was 4960 cfs. The revised discharge IS 

5720 cfs. The rev~sed HEC-1 model, with all attendant revised output summaries and 
tables are included with this letter. 

Enclosed are two copies of the revised work map for this reach, along with the revised 
HEC-RAS model, and the revised annotated FIRM Panel 04013C0808 H I 

6. The submrtted report entrtled "Floodplain Delineatron Study of 
Andora H~lls & Galloway Washes, FCD 99-14. Technrcal Data 
Notebook. Volume 1 of 2." prepared by JE FullerlHydrology & 
Geon~orphology. Inc., dated June 2001, states that the hydrologic data 
for Andora Hills Wash was provtded in the Technrcal Data Notebook 
submitted wrth the LOMR request of the town of Cave Creek above 
Carefree Highway (Case No. 01-09-551P). The submrtted NEC-RAS 
model for Andora Hills Wash uses discharges of 2,500 4s. 2.700 cfi. 
3,000 cjS, and 3.100 cfs that were not in the hydrologic data that were 
submitted with the LOMR requesf for Case No. 01-09-551P Please 
provide backup calculations to support these discharges, or explain 
how these discharges were determined. In addition, the 
documentation that was submitted for LOMR Case No. 01-09-551P 
did not include a drainage area map for Andora Hills Wash. Please 
provide such a drainage area map. 

As stated in the submitted report ("Floodplain Delineation Study of Andora Hills & 
Galloway Washes, FCD 99-14, T e c h c a l  Data Notebook, Volume 1 of 2," prepared by 
JE Fuller/Hydrology & Geomorphology, Inc., dated June 2001), the discharges used to 
model Andora Hills Wash came from the Technical Data Notebook submitted with the 
LOMR request of the Town of Cave Creek above Carebee Highway (Case No. 01-09- 
55 IP). The other discharge values noted are the result of a linear interpolation whereby, 
minor adjustments in the discharge were made at identified minor inflow points to avoid 
abrupt changes in discharge at concentration points. There are comments in the HEC- 
RAS cross-section data for which each one of these interpolated discharge changes take 
place. No calculations are usually provided when using this technique for small 
discharge adjustments since it is employed based on best engineering judgment and 
observations from aerial photographs. These adjustments, were made for the purpose of 
making the model as accurate as possible. It should be noted that this is a common 
standard of practice among engineers who specialize in floodplain delineations. 

Regarding the second point brought up in question number 6 .  the drainage area map for 
Andora Hills Wash can be found in "Cave Creek Above Carefree Highway Floodplain 
Delineation Study", FCD 95-28, Technical Data Notebook, Hydrology, Existing 
Conditions, Rook 1 of 2, in the Exhibits Section (See Hydrology Exhibit A "Watershed 
Drainage Map". Sheets 1 and 2). That study was perfomled by George V. Sabol 
consulting Engineers, Inc. in association with McLaughlin Knletty Engineers, Ltd. In 
July, 1997, and is listed in the references section on page 4-30 (reference number 9) in 



Lener ro Rirlrord Harris, P.E 
JEF, Inc. 
April 8, 2002 

our TDN. With this letter, I am transm~tting to you one copy of the 2-sheet hydrolo~y 
map from the above referenced study for you to forward to FEMA. 

7. The above-refrenced work map dated June 2001 shows that the regulatory 
floodway along Andora Hills Wash would overtop Cave Creek Road. Our review 
of the submitted HEC-RAS model revealed that the basejlood would be contained 
in the four 12-foot by 10;foot b0.1 culverts at Cave Creek Road. Please revlse the 
submatted work map to show that the regulatoryfloodway would not overtop Cave 
Creek Road, or explarn wh-y the regulatorvfloodway is shown overiopprrlg ihe 
road. 

The line work has been mod~fied at the Cave Creek Road culverts to more clearly show 
that the culverts are not overtopped The rev~sed work map sheet (sheet 1 of 6) is 
included with this letter. 

This concludes JEF's response to the referenced revlew comments. Should you have 
additional questions regarding these responses, or need additional data, please do not 
hesitate to contact me at 480-752-2 124 extension 1 1. 

Sincere1 y, 
JE FullerMydrology & Geomorphology, Inc 

Brian R. Iseman, P.E. 
Hydrologist 
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CONTRACT FCD 99-14 

Pursuant to the provisions of the Arizona Revised Statutes Section 48-3603, the Board of Directors has the 
authority to enter into contracts. 

The Flood Control District of Maricopa County, Arizona, hereinafter called the "District", is desirous of having 
certain professional services performed in connection with Contract FCD 99-14 for Floodplain Delineation of 
the Andora Hills and Galloway Washes (hereinafter called the "Project"), as more fully described in Exhibit 
A, Scope of Work, and in accordance with Exhibit B, Fee Proposal; and 

JE FullerMydrology & Geomorphology, Inc., hereinafter called "Consultant", with its principal office 
located at 5235 South Kyrene Road, Suite 205, Tempe, Arizona 85283, is desirous of performing said services; 

THEREFORE, the parties hereto mutually agree as follows: 

SECTION I - SERVICES O F  THE CONSULTANT 

The Consultant, under the general supervision of the Manager, Engineering Division shall prepare studies, 
reports, surveys, plans, drawings, specifications and cost estimates as are necessary for the Project and 
according to the directions and designated standards of the District and in accordance with Exhibit A. It is 
understood and agreed that the District's authorized representative shall be the Manager, Engineering Division 
or his duly authorized representative, hereinafter called the "Agent" and that helshe shall be the sole contact 
for administering this contract. 

The Consultant shall meet periodically with the Agent so as to keep the District informed of the progress of 
the work in accordance with the schedule defined in Exhibit A. 

The Consultant shall promptly advise the Agent of any factors which may develop during the Project, that 
would likely result in construction or design costs in excess of budgetary constraints. 

SECTION U - PERIOD O F  SERVICE 

The Consultant shall complete all work per the schedule provided in Exhibit A, Scope of Workwithin five 
hundred (500) calendar days after receipt of the Notice to Proceed, including 60 days for District reviews 
and 180 days for FEMA reviews. Should extension of this contract period be necessary, and any such 
extension(s) continue the date of contract performance for a time period of more than one year from the date 
of original contract expiration, adjustment(s) of the consultant's fee(s) may, upon agreement by both the 
District and the Consultant, be made in accordance with the Consumer Price Index for Urban Consumers, 
Western Division published by the U.S. Department of Labor, Bureau of Labor Statistics, using the published 
edition coinciding with the initial contract expiration date. Any such fee adjustment shall only apply to the 
extended contract time period. 

The Consultant shall be paid for work under this Contract a lump sum fee of one hundred thirty-two 
thousand eighteen dollars ($132,018.00) plus any adjustments that have been approved in writing in 
accordance with the Maricopa County Procurement Code. 
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The District shall pay the Consultant upon complet~on of the work as accepted by the District, except that 
progress payments may be made as billed by the Consultant based on approved monthly progress reports 
subject to the lim_itations set forth in Exhibit A, Scope of Work. Ten percent of all contract payments made 
on an interim basis shall be retained by the District as insurance of proper performance of the contract or, at 
the option of the Consultant, a substitute security may be provided by the Consultant in an authorized form 
pursuant to procedures established by the District. The Consultant is entitled to all interest from any such 
substitute security. 

When the contract is fifty percent (50%) completed, one-half ('h) of the amount retained will be paid to the 
Consultant provided the Consultant is making satisfactory progress on the contract and there is no specific 
cause or claim requiring a greater amount to be retained. After the contract is fifty percent (50%) completed, 
no more than five percent (5%) of the amount of any subsequent progress payments shall be retained providing 
the Consultant is making satisfactory progress on the project, except if at any time the District determines 
satisfactory progress is not being made, ten percent (10%) retention shall be reinstated for all progress 
payments made under the contract subsequent to the determination. 

If the Consultant desires a partial payment in accordance with the above provisions, the Consultant will 
complete and furnish Attachment No. 1 to this contract, the District-provided MinorityIWomen-owned 
Business Enterprise Participation Report, with each request for payment, indicating payment distribution to 
MBEAKBE firms. The MinorityIWomen-owned participation for this contract is five percent (5%). 

Following approval and acceptance by the District of all work described in Exhibit A but prior to submittal by 
the District to FEMA, the Consultant shall submit a final invoice and a "Certificate of Substantial Performance" 
form for release of all monies due the Consultant, except for five percent (5%) retention. Any retention monies 
shall be paid or substitute security released, as applicable, to the Consultant upon (1) FEMA 
acceptance/approval of the project and completion of all final work required by the District to receive FEMA 
acceptance, (2) receipt of a "Certificate of Performance" form, Attachment 2 to this contract, and (3) an 
invoice for any sums remaining due and payable under this Contract. 

SECTION IV - THE DISTRICT'S RESPONSIBILITIES 

The District shall furnish the Consultant, at no cost to the Consultant, the following information or services 
for this Project: 

A. One copy of on-hand maps, records, survey ties, benchmarks or other data pertinent to the Project. 
This does not, however, relieve the Consultant of the responsibility of searching records for additional 
information, for requesting specific information or for verification of that information provided. The 
District does not warrant the accuracy or comprehensiveness of any such information. 

B. All available information and data relative to policies, standards, criteria, and studies, etc. impacting the 
Project as identified by the Consultant. 

C. Availability of staff for consultation with the Consultant during the performance of studies and plan 
development in order to identify the problems, needs, and other functional aspects of the Project. 

D. Examination of documents submitted by the Consultant and rendering of decisions pertaining thereto 
promptly, to avoid unreasonable delay in the progress of the work by the Consultant. The District will 
keep the Consultant advised concerning the progress of the District's review of work. 
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SECTION V - AMENDMENTS 

This Contraet may be amended by mutual wrltten agreement ofthe District and the Consultant. Any alteration 
in the scope of work that will result in a substantial change in the nature of the Project so as to materially 
increase or decrease the contract fee will require negotiation of an amendment to the contract to be executed 
by the District and the Consultant. No work shall commence on the change until the District has approved the 
contract amendment and the Consultant has been notified to proceed by the Agent. It is distinctly understood 
and agreed that no claim for extra work done or materials furnished by the Consultant will be allowed by the 
District except as provided herein, nor shall the C6nsultant do any work or furnish any materials not covered 
by this agreement unless such work is first authorized in writing in accordance with the Maricopa County 
Procurement Code. Any such work or materials furnished by the Consultant without such written authorization 
first being given shall be at his own risk, cost, and expense, and he hereby agrees that without such written 
authorization he will make no claim for compensation for such work or materials furnished. 

SECTION VI - RECORDS 

Records of the Consultant's payroll expense pertaining to this Project and records of accounts between the 
District and the Consultant shall be kept on a generally recognized accounting basis and shall be available upon 
request to the District or its authorized representative for audit during normal business hours. The records shall 
be subject to audit by appropriate grantor agency if the Project is funded all or in part by a grant. 

All Consultant and District procurement records shall be retained for a period of one year and disposed of in 
accordance with the records retention guidelines and schedules approved by the State of Arizona Department 
of Library, Archives, and Public Records unless applicable Federal regulations require a longer period. 

SECTION W - PROJECT COMPLETION 

If during the course of this contract situations arise which prevent completion within the allotted time, the 
Agent may grant an extension. 

SECTION wI - TERMINATION 

The District may terminate this contract at any time upon reimbursement to the Consultant of expenses, which 
include reasonable charges for time and material for the percentage of work satisfactorily completed and turned 
over to the District. 

The District reserves the right to postpone, terminate or abandon this Project for the Consultant's failure to 
complete the Project on time, or failure to comply with the provisions of the contract. The District also 
reserves the right to terminate any or all parts of this contract for its own convenience as the District may 
determine at its sole discretion. 

The District hereby gives notice that pursuant to A.R.S. Section 38-51 1 "A" this contract may be canceled 
without penalty or further obligation within three years after execution if any person significantly involved in 
initiation, negotiation, securing, drafting, or creating a contract on behalf of the District is, at anytime while 
the contract or any extension of the contract is in effect, an employer, agent, or any other party to the contract 
in any capacity or a consultant to any other party of the contract with respect to the subject matter of the 
contract. Cancellation under this section shall be effective when written notice from the Chief Engineer and 
General Manager is received by all of  the parties of the contract. In addition, the District may recoup any fee 
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for commission paid or due to any person significantly involved in initiation, negotiation, securing, drafting, 
or creating the contract on behalf of the District from any other party to the contract arising as a result of the 
Contract. 

The Consultant may terminate this contract in the event of nonpayment of fees as specified in Section 111, 
PAYMENTS TO THE CONSULTANT. 

SECTION M - OWNERSHIP OF DOCUMENTS 

All original documents including, but not limited to studies, reports, tracings, drawings, physical and computer 
models, estimates, field notes, investigations, design analyses, calculations, computer software, and 
specifications, prepared in the performance of this Contract are to be and remain the property of the District 
and are to be delivered to the Agent before final payment is made to the Consultant. The District reserves the 
right to reuse the documents as it sees fit. However, the District will not reuse, alter, or modify these 
documents without noting such alterarions, modifications, or intent of their reuse, and will hold the Consultant 
harmless from any claims arising from the reuse, alteration, or modification of the documents. The Consultant 
may retain reproducible copies of all such documents delivered to the District. 

SECTION X - COMPLIANCE WITH LAWS 

The Consultant is required to comply with all Federal, State and local laws, local ordinances and regulations. 
The Consultant's signature on this contract certifies compliance with the provisions of the Z9 requirements of 
the Immigration Reform and Control Act of 1986 for all personnel that the Consultant and any subconsultants 
employ to complete this Project. It is understood that the District shall conduct itself in accordance with the 
provisions of the Maricopa County Procurement Code. 

SECTION XI - GENERAL CONSIDERATIONS 

A. Prior to beginning the work, the Consultant shall furnish the District for approval the names of its key 
employees, and of its subconsultants and their key employees to be used on this Project. Any subsequent 
changes are subject to the written approval of the District. 

With the exception of the District or the Federal Emergency Management Agency, the Consultant agrees 
not to accept any clients within the area of the 100-year floodplain for the project, during the period of 
the Contract, without the expressed written authority from the Chief Engineer and General Manager of 
the District. 

The Consultant in replacing a MBElWBE subcontractor should attempt to contract with another 
MBEJWBE. 

B. The failure of either party to enforce any of the provisions of this Contract or to require performance of 
the other party of any of the provisions hereof shall not be construed to be a waiver of such provisions, 
nor shall it affect the validity of this Contract or any part thereof, or the right of either party to thereafter 
enforce each and every provision. 

C. The Consultant shall be responsible for the cost of any additional design, field layout, testing, construction 
and supervision necessary to correct those errors or omissions attributable to the Consultant and for any 
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damage incurred by the District as a result of additional construction costs caused by such Consultant 
errors or omissions. 

D. The fact that the District has accepted or approved the Consultant's work shall in no way relieve the 
Consultant's responsibility. 

E. It is mutually understood and agreed that this Contract shall be governed by the laws of the State of 
Arizona, both as to interpretation and performance. Any action at law, suit in equity, or judicial 
proceeding for the enforcement of this Contract, or any provision thereof, shall be instituted only in the 
courts of the State of Arizona. 

SECTION W - SUCCESSORS AND ASSIGNS 

This Contract shall not be assigned by either party without prior written approval of the other except that the 
Consultant may use in the performance of this Contract without prior approval of the District, personnel or 
services of its related entities and affiliated companies as if they were an integral part of the Consultant; and 
it shall extend to and be binding upon the heirs, executors, administrators, successors and assigns of the parties 
hereto. 

SECTION wI - NO KICK-BACK CERTIFICATION 

The Consultant warrants that no person has been employed or retained to solicit or secure this Contract upon 
any agreement or understanding for a commission, percentage, brokerage, or contingent fee; and that no 
member of the Board of Directors/Supervisors or any employee of the District has any interest, financially or 
otherwise, in the Consultant fum. 

For breach or violation of this warranty, the District shall have the right to annul this Contract without liability, 
or at its discretion to deduct from the Contract price or consideration, the full amount of such commission, 
percentage, brokerage, or contingent fee. 

SECTION XIV - ANTI-DISCRDIINATION PROVISION 

The Flood Control District of Maricopa County will endeavor to ensure in every way possible that minority 
and women-owned business enterprises shall have every opportunity to participate in providing professional 
services, purchased goods, and contractual services to the Flood Control District of Maricopa County without 
being discriminated against on the grounds of race, religion, sex, age, disability, or national origin. 

The Consultant agrees not to discriminate against any employee or applicant for employment because of race, 
religion, color, sex, age, disability, or national origin and further agrees not to engage in any unlawful 
employment practices. The Consultant further agrees to insert the foregoing provisions in all subcontracts 
hereunder. 

SECTION XV - INDEMNIFICATION 

For Professional Liability: To the fullest extent permitted by law, the Consultant shall indemnifL and hold 
harmless the District and Maricopa County, their agents, representatives, officers, directors, officials, and 
employees from and against all claims, damages, losses and expenses (including but not limited to attorney 
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fees, court costs, expert witness fees, and the cost of appellate proceedings), relating to, arising out of, or 
alleged to have resulted from the Consultant's negligent errors, omissions, mistakes or acts relating to 
professional services in the performance of this Contract. The Consultant's duty to indemnify and hold 
harmless the District and Maricopa County, their agents, representatives, officers, directors, officials, and 
employees shall arise in connection with any claim, damage, loss or expense that is attributable to bodily injury, 
sickness, disease, death, or injury to, impairment, or destruction of property including loss of use resulting 
therefrom, caused by any negligent errors, omissions, mistakes or acts related to professional services in the 
performance of this Contract, including any person for whose errors, omissions, mistakes or negligent acts the 
Consultant may be legally liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

For all other hazards, liabilities, and exposures: To the fullest extent permitted by law, the Consultant shall 
defend, indemnify and hold harmless the District and Maricopa County, their agents, representatives, off~cers, 
directors, officials and employees from and against all claims, damages, losses and expenses (including but 
not limited to attorney fees, court costs, expert witness fees, and the cost of appellate proceedings), relating 
to, arising out of, or resulting from the Consultant's work or services. 

Consultant's duty to defend, hold harmless, and indemnify the District and Maricopa County, their agents, 
representatives, ofticers, directors, officials and employees shall arise in connection with any claim, damage, 
loss or expense that is attributable to bodily injury, sickness, disease, death, injury to, impairment or destruction 
of property including loss of use resulting therefrom, caused by any act or omission of the Consultant, anyone 
Consultant directly or indirectly employs or anyone for whose acts Consultant may be liable. 

The amount and type of insurance coverage requirements set forth herein will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

SECTION XVI - LNSURANCE 

General Clauses. The Consultant, at its own expense, shall purchase and maintain the minimum insurance 
specified below with companies duly licensed, with a current A.M. Best, Inc, rating of B-6, or approved 
unlicensed by the State of Arizona Department of Insurance. 

Additional Insured. The insurance coverage, except Workers' Compensation and Professional Liability, 
required by this Contract shall name the District, its agents, representatives, officers, directors, officials, 
and employees as Additional Lnsureds. 

Coverage Term. All insurance required herein shall be maintained in full force and effect until all work or 
service required to be performed under the terms of the Contract is satisfactorily completed and formally 
accepted; failure to do so may, at the sole discretion of the District constitute a material breach of this 
Contract. 

Primary Coverage. The Consultant's insurance shall be primary insurance as respects the District, and 
any insurance or self insurance maintained by the District shall not contribute to it. 

Claim Reporting. Any failure to comply with the claim reporting provisions of the policies or any breach 
of the policy warranty shall not affect coverage afforded under the policies to protect the District. 
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Waiver. The policies, except Workers' Compensation, shall contain a waiver of transfer rights of recovery 
(subrogation) against the District, its agents, representatives, directors, officers, and employees for any 
claims arising out of the Consultant's work or service. 

Deductible/Retention. The policies may provide coverage, which contains deductibles or self-insured 
retention. Such deductible and/or self insured retention shall not be applicable w~ th  respect to the coverage 
provided to the District under such policies. The Consultant shall be solely responsible for the deductible 
and/or self-insured retention. 

Copies of Policies. The District reserves the right to request and to receive, within 10 working days, 
certified copies of any or all of the above policies and/or endorsements. The District shall not be obligated, 
however, to review same or to advise Consultant of any deficiencies in such policies and endorsements, 
and such receipt shall not relieve Consultant from, or be deemed a waiver of the District's right to insist on 
strict fulfillment of the Consultant's obligations under this Contract. 

Commercial General Liability. The Consultant shall maintain Commercial General Liability insurance 
with a limit of not less than $1.000,000 for each occurrence with a $1,000,000 General Aggregate limit. 
The policy shall include coverage for bodily injury, broad form property damage, personal injury, products 
and completed operations and blanket contractual covering, but not limited to, the liability assumed under 
the indemnification provisions of this Contract which coverage will be at least as broad as the Insurance 
Service Office, Inc. Policy Form CG 0001 1093 or any replacements thereof. The Commercial General 
liability additional insured endorsement will be at least as broad as the Insurance Service Office, Inc. 
Additional Insured, Form 9, CG 20102093, or replacements thereof. Such policy shall contain a 
severability of interest provision, and shall not contain a sunset provision or commutation clause, nor any 
provision that would serve to limit third party action over claims. 

Automobile Liability. The Consultant shall maintain Commercial/Business Automobile Liability 
insurance with a combined single limit for bodily injury and property damage of not less than $1,000,000 
each occurrence with respect to the Consultant's any owned, hired, and non-owned vehicles assigned to or 
used in performance of the Consultant's work or services. Coverage will be at least as broad as coverage 
code I ,  "any auto" (Insurance Services Off~ce, Inc. Policy Form CA 0001 1293, or any replacements 
thereof). 

Workers' Compensation. The Consultant shall cany Workers' Compensation insurance to cover 
obligations imposed by federal and state statutes having jurisdiction of Consultant's employees engaged in 
the performance of the work or services; and Employer's liability insurance of not less than $500,000 for 
each accident, $500,000 disease for each employee, and $500,000 disease policy limit. 

In case any work is subcontracted, the Consultant will require the subcontractor to provide Workers' 
Compensation and Employer's Liability to at least the same extent as required of the Consultant. 

Professional Liability. The Consultant retained by the District will maintain Professional Liability 
insurance covering errors and omissions arising out of the work or services performed by the Consultant or 
any person employed by the Consultant, with a limit of not less than $1,000,000 each claim. 
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Certificates of Insurance 

Prior to commenking work or services under this Contract, the Consultant shall furnish the District with a 
Certificates of Insurance, Attachment No. 3, or formal endorsements, issued by the Consultant's insurer(s), 
as evidence that policies providing the required coverage, conditions and limits required by this Contract 
are in full force and effect. Such certificates shall identify this Contract number and title, as well as all 
other information on Attachment No. 3. 

In the event any insurance policy(ies) required by this Contract is(are) written on a "claims made" basis, 
coverage shall extend for two years past completion and acceptance of the work or services and as 
evidenced by annual Certificates of Insurance. All Certificates of Insurance shall be identified with a 
contract number and title. 

Cancellation and Expiration Notice 

Insurance evidenced by this Certificate shall not expire, be canceled, or materially changed without thirty 
(30) days prior written notice to the District. If a policy does expire during the life of the contract, a 
renewal Certificate must be sent to the District at least fifteen (15) days prior to the expiration date. 
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IN WITNESS WHEREOF, the parties herein have executed this Contract 

JE F U L L F V R Z J L O G Y  & GEOMORPHOLOGY, WC. 

Principal (Signature) 

J 0 l n u - t ~  6 1 l e <  
Printed Name 

Q r f n G i ~ J  

Title 

Date: 7 / 3 0 ) ~  
- 

Federal Tax Identification Number 

RECOMMENDED BY: 

+5/Hy/ 
Michael S. Ellegood, P.E. 
Chief ~ n ~ i n e e r & d  General Manager 

LEGAL REVIEW 

Approved as to form and within the powers and authority 
granted under the laws of the State of Arizona to the 
Flood Control District of Marico~a County. 

I L - ,  ! +  
2 ,  7 .  ( H 
d e n e r a 1  Counsel, DisFct Date 
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SCOPE OF WORK 

FI,OODPLAIN DELINEATION STUDY OF ANDORA HILLS AND 
GALLOWAY WASHES 
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SCOPE OF WORK 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF ANDORA HILLS AND GALLOWAY WASHES 
FCD 99-14 

GENERAL 

The project consists of approximately 7.6 river milesof floodplain delineation covering about 2.8 miles on 
Andora Hills Wash, from the Cave Creek confluence to Carefree Drive at Lazy Burro Road, and 4.8 miles 
on Galloway Wash from the Cave Creek confluence to about 118 mile upstream of the Pima Road alignment. 
The limits of the contributory watershed are from section 29 of Township 6N Range 4E (on the west) to 
section 3 1 of Township 7N Range 5E (on the north) and section 15 of Township 6N Range 5E (on the east), 
as shown in Exhibit 1. The study requires new topographic strip mapping of approximately 2.5 square miles) 
at two-foot contour intervals, and the characterization of the hydrologic response of the approximately 20 
square mile) watershed using this new topographic mapping and existing sources. In addition, approximately 
11 square miles of digital ortho aerial photography will be required in the study watershed. The remaining 
portions of the watershed will be delineated from existing sources. 

The consultant will analyze the watershed hydrology using the Corps of Engineer's HEG 1 computer model. 
The consultant will cany out floodplain and floodway delineation using the HEC-RAS computer model, if 
appropriate. The consultant must use sound engineering judgement in the development of the hydrologic and 
hydraulic models. Model results must be compared to those of earlier studies (which will be provided by the 
District). The results of the models must be analyzed carefully and refinements made to the input parameters 
in order to obtain the most realistic results. All work must meet or exceed Arizona Department of Water 
Resources (ADWR) and Federal Emergency Management Agency (FEMA) requirements for floodplain 
delineation. The results of this study must be reviewed and accepted by FEMA, prior to the finalization of 
this contract. All work under this scope of work (SOW) will be completed within 500 calendar daysfrom 
the date of Notice to Proceed, including 60 days for District review and 180 days for FEMA review. 

TASK 1 - COORDINATION 

1.1 The consultant shall submit a project schedule showing coordination meetings and completion dates 
for each of the tasks in the scope within 14 days of Notice To Proceed. The consultant shall update 
this project schedule when appropriate. 

1.2 The consultant shall participate in regular coordination meetings (at leastonce every four weeks) with 
the District's Project Manager and in milestone coordination meetings during the development of the 
hydrologic and hydraulic models and subsequent analyses. The consultant is responsible for the 
preparation of the minutes of any meetings. Minutes should be submitted to the District withln5 
working days of meetings. Whenever possible, coordination and milestone meet~ngs should be 
combined. 

1.3 The consultant shall submit a quarterly estimation of the projected billing within 14 daysof Notice to 
Proceed. Thereafter, this estimation will be updated as necessary and submitted to the District's Project 
Manager at least 10 days prior to the end of each quarter. 
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1.4 The consultant shall submit monthly progress reports at least5 working days before submittal of 
monthly invoices. The monthly progress report should be no longer than two typed pages. At a 
minimum, the monthly report must contain the following: 

a.  A description of the work accomplished by task during the reporting month. 

b. Percent (%) completed for the month and cumulative percent (%) completed for each task. 

c. A brief description of the work planned to be accomplished in the following month. 

A description of any problems encountered 

e. A highlight of actions required to be taken by the District. 

1.5 The consultant is responsible for placing the legally mandated public announcement(s) at the beginning 
of the study, notifying the public of the study. The advertisement(s) will be published in a widely 
circulated newspaper twice, with approximately one week between publications. The advertisement 
must also appear two times in a local newspaper that serves the area being studied. After the 
advertisement is run, the consultant will supply the District with the original aftidavit of publication 
from each of the newspapers for each day that the advertisement was published. 

1.6 The consultant shall notify all property owners individually and obtain any necessary Rights of Entry 
for the Study Area. The consultant shall furnish the District with a list of the names and addresses of 
each property owner notified and a sample Right of Entry letter. 

1.7 The consultant shall meet with officials from the local Public Works Department, if applicable. The 
purpose of this meeting is to identify local flooding problems and obtain information on current and 
p l a ~ e d  public works projects, channel modifications, storm-drainage systems, development, and 
corporate boundaries. 

1.8 The District (with assistance from the consultant) will plan and conduct two public meetings in 
conjunction with this study. The first meeting will be to inform the public of the purpose and scope 
of the study. The second meeting will be to inform the public of thestudy results and obtain public 
comment. This meeting will be convened prior to the submittal of the final report to FEMA. The 
consultant and the District shall be jointly responsible for the preparation of graphic displays for these 
meetings. One representative from the consultant shall attend each of the two meetings. The 
consultant shall respond to the public's comments and make revision.; to the study if necessary, as 
guided by the District. 

1.9 Consultant/District Performance Evaluations will be performed. An informal evaluation will be 
performed at the completion of the hydrologic analysis. A formal evaluation will be performed after 
project completion and receipt of all deliverables. 

TASK 2 - DATA COLLECTION 

2.1 The consultant shall collect and review pertinent data from the District andother outside sources. Data 
to be collected will include previous flood hazard reports and hydrology for the Study Area; existing 
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topographic mapping; historical flooding information; as-built plans for existing structures; FEMA 
Flood Hazard Boundary Maps and any Letters of Map Amendment andlor Revisions 
(LOMALOMRs), and other pertinent information. 

2.2 A written report summarizing the data sources used and data collected shall be submitted to the District 
for information purposes. A preliminary draft of this report is due within90 days of Notice to Proceed. 

TASK 3 - TOPOGRAPHIC MAPPING 

3.1 The consultant as part of this contract shall retain an aerial survey subcontractor. The new topographic 
mapping is expected to cover selected portions of the contributing watersheds of (i) Andora Hills 
Wash, from its confluence with Cave Creek upstream or about2.8 river miles and (ii) Galloway Wash 
from its confluence with Cave Creek upstream for about 4.8 river miles. The total area of aerial 
photography is estimated at 11 square miles, of which about 2.5 square miles will be used for detailed 
contour mapping, as described below. Mapping limits for this study are shown in Exhibit 1. 

3.2 The' consultant shall coordinate all the aerial surveying work with the aerial surveying subcontractor 
to ensure that the specifications of the aerial surveying work are met. The consultant is responsible for 
ensuring that the topographic mapping covers the entire area of floodplain delineation. Quality control 
of surveys will be as per FEMA document 37, Flood Insurance Study Guidelines and Specifications 
for Study Contractors, January 1995. 

3.3 Digital contour and planimetric data developed for this study shall be delivered according to the 
District's HIS specifications for review and approval prior to finalizing the Hydrology task (Task 5). 

3.4 Digital Terrain Models shall be delivered following the guidelines stated in district'sHIS Data 
Delivev Specifications, Rev. 3.1, June 1, 1998. 

3.5 Topographic strip mapping will be prepared to a 2-foot contour interval, with a scale of 1 inch = 200 
feet, with spot elevations andlor 1-foot supplemental contours on all section line and mid-section line 
roads (except as noted in Exhibit 1). The topographic mapping for the area shown in Exhibit 1 (about 
2.5 square miles), will be prepared at a 2-foot contour interval, while the balance of the of the 
contributory watershed will be prepared at contour intervals available from existing sourcesno new 
mapping will be required. The Distn'ct shall provide DEM from USGS 7.5' series at no cost to 
consultant. 

3.6 Ground Control: 

a. The consultant shall provide all survey control using 1983 NAD. 

b. The consultant shall systematically set panel points and establish horizontal and vertical control 
throughout the areas to be mapped for use in compilation by the aerial survey contractor. Where 
readily available, surveys will tie into the State Plane Coordinate System. Field control shall be 
sufficient to readily allow for compilation of maps by the aerial survey contractor at the desired 
map scale and contour interval, and will be based on the National Geodetic Vertical Data of 1929 
(NGVD), 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 
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elevations and will be included in the Technical Data Notebook. 

e. The horizontal and vertical control points shall be located and marked by the consultant. The 
controls for the aerial mapping shall be in sufficient numbers and shall be in locations compatible 
with the accuracy of the mapping requirements. The controls shall he of at least third order 
accuracy. Section comers, quarter comers, and mid-section points shall be used for control 
points wherever possible. 

3.7 The consultant shall provide permanent noperasable topographic mylars of the work study drawings. 
The drawings shall be 24" X 36" in size, with a scale of 1 inch = 200 feet at a contour interval of 2 feet 
for all mapping except for section lines of roads, which will have a contour interval of 1 foot. A cover 
sheet will be provided with the project title, date of topographic mapping, and a location map showing 
geographic range covered by each individual mapping sheet. Each drawing shall include separately 
floodplain and floodway delineation boundaries. All maps must display a north arrow, scale, section 
comers and quarter comers, current and proposed streets and highway names, State Plane Coordinate 
System, major drainage features, corporate boundaries, cross section lines, channel station center 
line(s), an index map, and a description and elevation of each elevation reference mark (ERM). A note 
explaining the proper means to convert the NGVD 29 elevations to NAVD 88 elevations shall be 
included in "NOTES" in the map border. @mapping will have accuracy such that ninety percent 
(90%) of all contours shall be within one-half contour of the true elevations and the remaining ten- 
percent (1 0%) of the contours shall not be in error by more than one contour interval. 

3.8 Digital Orthophotos shall be provided per Flood Control District Digital Orthophotos Guidelines dated 
June 9, 1999, attached. 

a. Digital Orthophotos covering the new detailed topographic mapping area along the washes will 
be rectified using the new topography, which is specified under Task 3.5. 

b. Additional Digital Orthophotos covering the areas outside the washes will be rectified using 
existing USGS DEMs provided by the District, and horizontal control survey provided by the 
consultant. 

TASK 4 - FIELD SURVEY 

4.1 Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch = 200 feet, with spot 
elevations or 1 foot contours on all section line and mid-section line roads, for floodplain/floodway 
delineation areas as identified in Task 6 (and Exhibit l), or FEMA criteria, whichever is more stringent. 
As described above, the topographic mapping for the remaining 15 square miles of watershed, shall 
be prepared at a contour interval determined by available existing data alone, not from photo 
interpretation. 

4.2 Ground Control for Floodplain Delineations: 

4.2.1 All topographic mapping and survey work shall meet or exceed Federal Emergency Management 
Agency (FEMA) minimum criteria as defined in FEMA Document 37, Flood Insurance Study 
Guidelines and Specifications for Study Contractors, January 1995. This would include, but is 
not necessarily limited to the establishment of "permanent" elevation reference marks (ERMs); 
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field control; and verification of profiles by the ground survey profile procedure. 

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish horizontal and 
vertical control throughout the area to be mapped for use in compilation by the aerial survey 
contractor. Where readily available, surveys will tie into State Plane Coordinate System 1983 
NAD. Field control shall be sufficient, at least one "permanent" point per mile, such point(s) 
being used as Elevation Reference Marks (ERMs). 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. "Permanent" survey points shall consist of existing monument, such as brass caps 
or similar survey monuments. Where additional monument is needed, survey markers 
conforming to Maricopa Association of Governments (MAG) Uniform Standard Detail for 
Public Works Construction, detail 1201, Type C, shall be placed 2" +/- above grade, and topped 
with a brass cap. Elevation Reference Marks will be labeled on available maps and described 
in a manner which allow them to be readily located in the field. 

4.23 All aerial targets are to be removed following completion of the topographic mapping. 

4.3 The consultant shall verify the accuracy of the mapping by the procedures called for in FEMA 
Document 37 or other methods approved by FEMA. This shall include the verification of cross 
sections used in the floodplain delineation. 

4.4 Field surveys of bridges, culverts, and hydraulic structures are to be performed by the consultant when 
as-built plans are not available or when changes significant to the HEC-RAS modeling, such as 
sedimentation, have occurred since the date of as-built. This information should be reduced and 
compiled into an 1 1"x 17" (maximum size) drawing for inclusion in the final report. The information 
presented in the drawing should be in a format appropriate for use in the HEC-RAS 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, if the 
as-built plans are not referenced to the 1929 NGVD. 

TASK 5 - HYDROLOGY 

5.1 The hydrologic study of the watershed shall be delivered to the District under separate cover from the 
hydraulic analysis. The consultant shall use the U.S. Army Corps of Engineers computer program 
HEC-1, 1990 Version 4.0, to develop a hydrologic model for the area. Using appropriate hydrologic 
judgement, subbasins are to be identified that provide reasonable depiction of the watershed condition. 
The subbasins must be as homogeneous as possible, using watershed area, watershed type 

(mountainous and flat lands or urban and undeveloped areas), and time of concentration as cr~teria. 
Sub-basin breakdowns will be done in sufficient detail to provide peak disdwges at structures, major 

road crossings, each major confluence, and at boundary l ies .  An appropriate time step and number 
of ordinates is to be selected that allows for complete calculation of the flood hydrograph without 
sacrificing resolution of the flood peak. All calculations or assumptions used in developing subbasin 
and routing parameters shall be documented and made a part of the appendix for the hydrology report. 
Field surveys may need to be taken for HEC-I modeling purposes. 
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100-year discharge values for Andora Hills Wash will be obtained from the HEC-I model prepared 
for the Cave Creek above Carefree Highway Floodplain Delineation Study (FCD 95-28; GVSCE, 
March 1997). A new HEC-I model will be prepared for Galloway Wash. Concentration points in the 
local watershed in the Town of Carefree as shown in Exhibit 2 will be modeled using the rational 
method per the guidelines in the District's Drainage Design Manual, Volume I-Hydrology, January 1, 
1995. 

5.2 Four meetings associated with four tasks, and two field trips shall be held with the Flood Control 
District staff at the following milestones: 

a. J b n e  tield trip at the start of the project to scope out the critical points of the watershed and 
problem areas. 

b. w e e t i n g  number 1: as soon as basic hydrologic data are gathered and the subbasins have been 
delineated. Sample HEC-1 parameter estimations should also be presented and discussed at this 
meeting. A copy of the draft maps of the sub-basins must be delivered to the District at thls 
meeting. 

c. Meeting number 2: after all the parameters have been estimated. A draft copy of the 
parameters must be delivered to the District at least one week prior to this meeting. 

d. Meeting number 3: after the preliminary HEGl results have been obtained and a draft report 
has been prepared. A copy of the draft report and the copy of the HEC-1 on a floppy disc, 
compatible with the Districts computers, must be delivered two weeks prior to the meeting. 

e. Meeting number 4: to review comments by the District. A second field trip may be scheduled 
for the same day to discuss the results of the HEC-I model. 

5.3 The specific hydrologic techniques to be used in this study are: 

a. Rainfall Depth: Point precipitation values shall be determined using the information and 
procedures described in the Drainage Design Manualfor Maricopa County, Arrzona: Volume 
I - Hydrology. 

Rainfall Distribution: Peak discharges and peak volumes for the 100-year 6-hour storm shall 
be estimated using the District's Distribution(s). Peak discharges and peak volumes for the 
100-year 24-hour storm shall be estimated using the SCS Type II rainfall distribution. 

A 

U. Areal Reduction: The point precipitation values shall be areally reduced for critical concentration 
points. Areal reduction for the &hour rainfall duration shall be applied using the curves in the 
Drainage Design Manual for Maricopa County, Arizona: Volume I - Hydrology. NOAA 
HYDRO-40 shall be used with the 24-hour rainfall reduction. Copies can be obtained from the 
District. 

c. Rainfall Excess: The Green and Amptmethodology shall he utilized for estimation of rainfall 
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losses. The Lotus spreadsheet and procedures, provided by the District, shall be used to 
determine composite parameter values for each sub-basin. 

d .  Unit Hydrograph: The Clark and S-Graph methods shall be used following the procedures 
outlined in the Drainage Design Manuat for Maricopa County, Ar~zona: Volume I -  Hydrology. 
The choices in methodology shall be at the discretion of the consultant, with consent from the 
District. 

e. Time of Concentration and SGraph Lag Equation: The Papadakis method shall be used with 
the Clarkunit 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. The Sgraph lag equation, along with 
the MCUHP2 computer program, shall be used with the appropriate Sgraph (Phoenix Mountain 
or Phoenix Valley). 

f. Channel Routing: Channel routing shall be accomplished using either theMuskingum-Cunge 
or the Normal-Depth option of HEC-1. The choice of methodology shall be at the discretion 
of the consultant, with consent from the District. Average cross sections shall be developed 
utilizing available mapping and field reconnaissance data. Sufftcient field cross sections shall 
be taken to ensure that routing reaches are reasonable and representative of field conditions. 

The HEC-1 routing parameters for the reaches modeled using HEC-RAS shall be adjustedafter 
the HEC-RAS cross sections become available. The resulting velocities and depths, for all 
reaches, must be assessed to ensure that realistic values are obtained. 

g. Reservoir Routing: Detailed analysis of structures and ponding areas shall be accomplished 
using the Modified Puls reservoir routing option of HEG1. Stage versus discharge tables for 
hydraulic structures shall be estimated using appropriate hydraulic methodology approved by 
the District. 

h. Channel Transmission Losses: Attempts shall be made to estimate infiltration losses through 
channel bottoms based on existing field data or literature. If sufficient data is not available, the 
final report must acknowledge this, and explain how the peaks and volumes of flow are affected 
by not including the transmission losses. 

5.4 The District shall provide available, appropriate references to facilitate parameter estimation. 

5.5 Output of the computer model shall be reviewed to seeif the peak rates of flow and discharge volumes 
are realistic. Flows will be tested for reasonableness using approximate methods, including ADWR 
regional regression equations, District's unit discharge relationships, and consistency with other 
hydrologic studies in the vicinity. 

5.6 The consultant must make every attempt to recover historic stream gage data and compare actual 
recorded discharge values with the results obtained by the hydrologic model. Major differences must 
be discussed in the final report. 
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5.7 The consultant must obtain the approval of the District at each of the following steps: - 

a. Soil maps, watershed boundary maps, and land use maps; 

b. HEC- I parameter estimation; 

c. HEC-1 flow diagram and input parameters; and 

d. HEC-1 results. 

5.8 The Hydrologic Report 

5.8.1 The findings of the hydrologic study shall be presented in-of the Technical Data 
Notebook and shall be prepared in accordance with ADWR State Standards Attachment 1-97 
(SSA 1-97). The report shall be organized as specified by the District, following SSA 1-97 
format. 

5.8.2 Tables and Figures for the appendices: 

a. Topographic base map(s) showing the subbasins, routing reaches, time of concentration (k), 
flow paths or lag flow paths, major man-made structures and references (i.e. street names, 
Township, Range, Section, etc.) at a scale of 1 inch = 2000 feet. 

b. Soils map(s) at the same scale as the base map. 

c. Land use map(s) at the same scale as above. 

d. Schematic map for the HEC- I showing the subbasins (area, tc), the flow paths, the routing 
reaches (length, slope, friction, width, velocities, transmission losses, etc.), order of 
combining the hydrographs, channel, pipe or culvert dimensions (where appropriate). 

e. Pertinent data on all structures (such as spillway elevation, rating curves, etc.). 

f. One set of study maps (i.e. subbasin boundary maps, flow path maps, soils maps, land use 
maps) to be folded and delivered in a binder. 

5.8.3 HIS submittals pertinent to Task 5, must be reviewed and approved prior to finalizing the 
Floodplain Delineation Task (Task 6). 

Any deviations from this hydrologic scope shall not be undertaken by the consultant without thespecific 
written concurrence from the Flood Control District. 

TASK 6 - FLOODPLAIN DELINEATION 

6.1 Floodplain delineations must be performed using the most recent U.S. Army Corps of Engineers HEC- 
RAS River Analysis System computer model, Version 2.2, September 1998, or later, and methodology 
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acceptable to FEMA. This model will simulate the effects of floodplain geomorphology, flow 
changes, bridges, culverts, hydraulic roughness factors, effective flow lim~tations, splieflows, and other 
considerations. The consultant shall prepare the study using the guidelines established in FEMA 
Document 37, Flood Insurance Study Guidelines and Specificatiion for Study Contractors, January, 
1995, and FIA Document 12, Appeals, Revisions, andAmendments to Flood Insurnnce Maps, January 
1990. 

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as prescribed 
by FEMA and the Arizona Department of Water Resources. 

6.3 The delineation study shall be based on the final results of the hydrologic study as directed by the 
District. 

6.4 The consultant is to make refinements to the HEC-RAS model based on review of the model results 
by the District, ADWR, FEMA, and the Technical Evaluation Contractor. The consultant shall review 
the HEC-RAS model results for reasonableness. Adjustment to the input parameters for obtaining the 
most realistic results is normal to the scope. 

6.5 Floodways are to be determined using equal conveyance encroachment method 4 to start with, but only 
encroachment method 1 will be used in the final analysis. The floodway encroachment is to be as near 
the one-foot maximum rise in elevation as possible. 

6.6 The consultant must obtain District approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "n" values. 

b. Proposed location and alignment of cross-sections, thalwegs, and channel centerline. 

c. Floodplain (natural) delineation. 

d. Floodway delineation using equal conveyance encroachment. 

e. Floodway delineation using encroachment method 1 

f. Final Hydraulics Report. 

6.7 Field Reconnaissance 

6.7.1 The consultant shall conduct a field reconnaissance of the full study reach. This will include 
observation of channel and floodplain conditions for estimation of Manning's "n" values; 
photographic documentation of floodplain characteristics; determination of channel bank 
stations; observation of possible ovefflow areas; inspection of levees or other flood control 
structures; and measurement of bridge dimensions. 

6.7.2 Manning "n" values are to be determined using the methodology in the USGS report,Estimating 
Manning's Roughness CoeflcientsJor Stream Channels and Flood Plains in Maricopa Counl)( 
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Arizona, April 1991. Copies of the report are available through the District. 

6.7.3 A draft report on the field reconnaissance shall be submitted to the District for revlew and 
approval prior to beginning the HEC-RAS modeling. The report shall present the determination 
of channel and overbank "n" values using captioned color photographs or color photocopies. 
The report shall also discuss floodplain conditions affecting the delineation, describe structures 
and obstructions, and provide color photos or photocopies of major hydraulic structures. Photo 
locations, structures, and "n" values shall be displayed on reduced scale mapping and included 
in the Final Report. 

6.8 Cross Sections 

6.8.1 The location and alignment of cross sections and channel centerline shall be submitted for the 
District's review and approval prior to digitizing the cross section data. Cross section stationing 
shall be from left to right looking downstream with the thalweg as station 10,000. Cross 
sections will be spaced approximately every 200 feet, unless geographic or structural constraints 
dictate otherwise, and shall extend the full width of the area inundated by 100-year floodwaters. 
Identification of cross sections shall be in river miles, increasing upstream. The stationing 

shall, unless otherwise approved in writing by the District, tie into the appropriate river mile of 
previous FEMA floodplain delineation studies. Cross section orientation may need to be altered 
after running of HEC-RAS model to ensure that sections are perpendicular to flow in conformity 
with FEMA criteria. 

6.8.2 All cross sections shall be plotted using a pen, laser, or electrostatic plotter. The cross section 
plots shall show water surface profiles, ineffective flow areas, "nu values, and encroachments, 
channel stationing and other pertinent information. Each individual plot sheet must contain a 
legend and a reference map to the entire Study Area, showing the location of the particular sheet. 
These plots are to be made available at all reviews. 

6.83 Cross section plots are limited to one plot at the following three stages of work: (a,) a plot of 
digitized "GR", STCHL, STCHR, thalweg (station 10,000) to be used as a check of input data 
and for working sections during compilation of the floodplain model; (b.) a plot of the cross 
section for the completed floodplain run, which shows the floodplain water surface elevation, 
ineffective flow areas, "n" value, and encroachments to be used as working sections for 
development of the floodway model; (c.) a plot of the fmal floodway model cross sections which 
will show Type 1 encroachments and encroached water surface, in addition to data covered in 
items (a.) and (b.). The cross sections, detailed in (c.), will be submitted in the Final Report. 

6.9 Bridges and culverts must be modeled in compliance with HEC-RAS modeling requirements for the 
selected routine. Where multiple bridges occur, each bridge shall be modeled separately. The HEC- 
RAS modeling results for bridges, culverts, and other hydraulic structures must be checked by using 
an independent method approved by the District to analyze these structures. 

6.10 Ponding areas identified as floodplains must be analyzed using the HEC-I model, and the consultant 
will provide the District with water surface elevations throughout these ponding areas at intervals to 
be specified during the study. In most such cases, the consultant will be required to delineate 
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conveyance areas (if any) joining two or more adjacent ponding areas to achieve continuity of flow 

6.11 Flood zones must be determined according to FEMA criteria and clearly labeled on the final drawings. 

6.12 The total area of the floodplain and floodway must be determined for each reach in square miles and 
acres (hectares). 

6.13 The findings of the floodplaidfloodway delineation study shall be presented in Section 4 of the 
Technical Data Notebook and shall be prepared in accordance withADWR State Stundards Attachment 
1-97 (SSA 1-97). The report shall be organized as specified by the District standards, follow~ng SSA 
1-97 format. 

TASK 7 - CDS/HIS DATA 

Digital data will be prepared in conformance with the district's HIS Data Delivery Specifications, Rev. 3.1, 
June 1, 1998, for the following themes: 
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This is a comprehensive listing of possible features. If there are no features collected under one of the 
categories mentioned, then the theme does not need to be delivered. Mapping should be done according to 
the district's HIS Data Deliveq Specijicatiom, Rev. 3.1, June 1, 1998. Digital data may be provided in CAD 
format in conformance with the District's HIS Data Deliveiy SpeciJications, Rev. 3.1, June 1, 1998. 

BRIDGE 

CULVERT 

DRNBSN 

DRNPTH 

RIVER 

The HIS data submittal under Task 7 will be subject to a quality control (QC) check by the District staff. The 
District makes use of a checklist and a computer program to document and automate the QC process. A 
hardcopy of the checklist is enclosed with this scope of work. The consultant shall use the checklist to review 
each HIS data submittal for compliance and deliver a completed copy of the checklist to the district along 
with the data submittal. 

The computerized application that automates the QC process is available upon request at no charge to the 
Consultant. The Consultant is recommended to make use of the computer application to review the data prior 
to the HIS submittal. The application is available for ArcLnfo on all UNIX platforms. 

~ ~ - 6 0 8  

LP-612 

LP-920 

LP-930 

LP-960 

All required HIS submittals must be reviewed and accepted prior to finalizing the Technical DataNotebook 
for submittal to FEMA (Task 8.1). 

Bridges, including any headwalls or wing walls 

Culverts, including any headwalls or wing walls 

Drainage basins 

Drainage Path 

Washes or streams in the area (if any) 

TASK 8 - DELIVERABLES 

8.1 FEMA Submittal: The consultant will submit the following items to the District £ir review by FEMA 
and any other appropriate gwemmental agency. All of the following products are considered 
deliverables for the FEMA submittal: 

8.1.1 Original Affidavits of Publication. 

8.1.2 Two (2) complete sets of blueline topographic base maps with the floodplaidfloodway 
delineations shown. All drawings shall be signed and sealed by persons of appropriate 
professional registration(s). Each registrant shall provide a specific statement as to what service 
they performed. 

8.1.3 Two (2) complete copies of the Technical Data Notebook, including HEC-1 and HEC-RAS 
inputloutput files on diskettes. The Technical Data Notebook shall be prepared in accordance 
with ADWR State Standards Attachment 1-97 (SSA1-97). The notebook shall be organized as 
specified by the District, following SSA I-97format. 
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8.1.4 Two (2) sets of completed FEMA forms shall be submitted ina notebook separate from the Final 
Report. 

8.1.5 One (1) copy of the Digital Terrain Model ( D m )  shall be submitted following the guidelines 
stated in the District's HIS Data Delivery SpeciJications, Rev. 3.1, June I, 1998. 

8.1.6 Three (3) sets of complete survey notes shall be submitted in a notebook separate from the Final 
Report. 

8.1.7 Two (2) copies of the current FIRM panels showing the proposed delineation. 

8.2 Final Submittal: The following products are considered deliverables for the final submittal to the 
District after FEMA approval is issued: 

8.2.1 One (1) complete set of non-erasable topographic mylars of the work study drawings. Sheets 
shall be 24" X 36" in size and numbered to correspond to the delineation maps. 

8.2.2 One (1) complete sets of mylan and four (4) complete sets of sealed blueline topographic base 
maps with the floodplaidfloodway delineations shown. All drawings shall be signed and sealed 
by persons of appropriate professional registration(s). Each registrant will provide a specific 
statement as to what service they performed. 

8.2.3 One (1) complete set of transparent overlays of photo-mylars. Sheet size, numbering, and layout 
shall correspond to the delineation work maps only for area of detailed mapping. 

8.2.4 One (1) complete set of 9" X 9" contact prints of the aerial stereo photographs sequentially 
numbered and catalogued. 

8.2.5 Digitized topographic data and floodplaidfloodway data in conformance with the District's HIS 
data Delivery Specificatiotz& Rev. 3.1,  June 1, 1998. 

8.2.6 Four (4) complete copies of the Technical Data Notebook including HEC-I and HEC-RAS 
inputloutput files on diskettes. The Technical Data Notebook shall be prepared in 
accordance with ADWR State Standards Attachment 1- 97 (SSA 1-97). The notebook shall 
be organized as specified by the District, following SSA 1-97 format. This submittal of the 
Technical Data Notebook shall include any correspondence andlor meeting minutes with the 
reviewing agencies and shall reflect any revisions required by those reviewing agencies. 
Revisions may include, but are not limited to, modifications to the delineation maps, the 
HEC- 1 model, the HEC-RAS model, and/or the Final Report. 

8.2.7 Digital orthophotographs, as specified in Task 3. 
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JUNE 9,1999 
FLOOD CONTROL DISTRICT 
DIGIT& ORTHOPHOTOS GUIDELINES 

1.0 AERIAL PHOTOGRAPHY. 
A maxlmurnphoto scale of 1:24000 (1"=2000') IS to be used for project areas mapped at 1"=400' 
All photos w~ll be black and whte. 
All photogrammetnc processes, products, and resultant by-products shall conform to the Amencan 
Soc~ety of Photogrammemy and Remote Sensmg (ASPRS), "ASPRS Accuracy Standards for 
large-Scaled Maps" (ASPRS 1990) Class I standards and specificahons. 

2.0 LABEL & TILING: 
A separate CD with the ortho photos is to be delivered. All CD's will be labeled to designate 
Townsh~p, Range and Sections, with photo date and scale. 

3.0 PHOTOGRAMMETRIC SCANNING: 
' Each photograph w~ll be scanned such that each dot or pixel has a ground resolution of 2'x2 . If a 

scale of 1 :24000 IS used for the photos, then they wlll be scanned at a resoluhon of 1000 dots per 
mch (dpi) to generate the ground resolution of 2' x 2' pixels. 

4 0 ORTHO-PHOTOGRAPHIC RECTIRCATION. 
The scanned photography w1l1 be onho recnfied usme. the mauuma and the control used for the *. - 
project. The ~ o r i z & i  datum will employ the NO&-hencan Datum 1983 standards (NAD83) 
uslug the Arizona State plane Coordinate system for the central zone. 

The images will be himmed to cover a 1-mile by l-mile area, with at least 100' of overlap. The 
data will extend to the edge of the image to allow for clean aerial mosaics. All adjacent tiles, and 
all join areas within tiles, should edge match. 

5.0 TONE MATCHING: 
Adjacent Images will be tone and contrast matched to glve the appearance of a continuous page 
Localzed adjustment of brighmess values will be done to reduce tonal d~fferences between jom 
areas. 

6.0 DIGITAL D E L W L E S :  
All dk~ ta l  ima~es will be stored anddelivmd on CD-ROM disks. The file format should be TIF 
with c&rcsponnding TFW fdes registered and rcetified per section 4.0. 

7.0 G C-ONS: 
TownshiDs will be indicated with "T" followed bv its corresuoaiine number and north or south 
mdicator. Range will be indicated with "R" folloied by its Eorresp&mg number and east or 
West indicator. Section will be indicated with correspondrng number 1 through 36. 
Leading 0's for numbas less tban 10. Project Rid to follow. 
Example: TOlNROlWS03-1634 

8.0 
2 sample images of a TIF and TFW fde will be submned far quality confrol purposes at the 
beginning ofthe project cycle. 

Any questio~~s, please contact: 

Mark Brewer Database Administrator 506-2953 
Jim Smith Image Speclalist 506-5190 



Marta Dent GIs Supervisor 







JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. 5235 S Kyrene Rd., Suite 205 
Brian Iserman, P.E. Tempe, Arizona 85283 
John Wallace, P.E. 480-752-2124 (voice) 
Ted Lehman 480-839-2193 (fax) 
Scott Ogden, P.E. www.jefuller.com 

June 8,2001 
. -. . - - - - '  

" p i _  
- --- - - '  

Flood Control District of Maricopa County L . , - . , , ,  r,..--: - <  

ATT: Richard Hams, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 ! -.- . .- . . 

. . RE: Floodplain Delineation Study of Andora Hills & Galloway Washes - -I-:-- . 1 
FCD 99-14, Change Order 2 . ,  , 

,. . , : -- . . -  
; 

Dear Richard: 
__ _ . --- 

As we discussed, JE Fuller/Hydrology & Geomorphology, Inc., is requesting a changeijrder for 
the referenced project. This change order 1s for a 150-day extension of the contract schedule for 
the following reasons: 

1. Delay in receiving review comments by the District and other communities: 

The original D~strict project manager, David Boggs, was re-assigned to another section 
during the last review phase of the project (review by other communities impacted by the 
study; starting in February, 2001). During this review phase, there was no District project 
manager to follow up with the other communities in order to get their review comments 
back in a reasonable amount of time. As a result, review comments were not received 
from the communities. 
Richard Harris was assigned as the new Project Manager in early April 2001. On April 5, 
Richard indicated that he had no further comments and directed JEF to generate two final 
copies for the FEMA submittal. The TDNs were delivered to the District by JEF on April 
12,2001. 

a Prior to forwarding the April 12 submittal to FEMA, Distrjd staffperformed an extra 
revlew of the final submittal, and requested several minor revisions. These revisions 
required additional effort by JEF outside the original scope of services and two additional 
review meetings, which further delayed the project. 

2. Delay by JEF in responding to additional comments. 

JEF did not anticipate having to reserve company resources to address review comments 
after the already approved April 12 TDN submittal. However, while we were able to 



Lerrer to Richard Harris 
JE FullerlHydmlop & Geomo~hology. Inc. 
June 8,2001 

make corrections within days after twice receiving new comments after the April 12 
submittal, we were unable to address the third set of the review comments on the April 12 
submittal in a timely fashion due to commitments on other District projects. Therefore, we 
delayed responding to the comments until those commitments could be fulfilled, and until 
the District could assure us that their review was complete and that no further comments 
were forthcoming. 

For the reasons outlined above, JEF requests a change order extending the contract time by 150 
days with no change in fee. Should you have questions regarding this change order request, please 
do not hesitate to contact me. 

JE Fuller/Hydrology & Geomorphology, Inc. 

Brian R. Iseman, P.E. 
Vice President 



JE Fuller1 Hydrology & Geomorphology, Inc. 

Jonathan Fuller, P.E., P.H. 6101 S. Rural Rd, Suite 110 
Brian Iserman, P.E. Tempe, Arizona 85283 
John Wallace, P.E. 480-752-2124 (volce) 
W. Scott Ogden, P.E. 460-839-2193 ( fu)  
Ted Lehman, P.E. mnv.lefuller.fom 
Pat Descbamps, P.E. 

July 27,2001 

Flood Control District of Maricopa County 
ATT: Richard Hams, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

RE: Floodplain Delineation Study of Andora Hills & Galloway Washes - 
FCD 99-14, Change Order 3 

Dear Richard: 

In response to direction from Mr. Joe Tram of the Flood Control District of Maricopa County 
(FCDMC) I have prepared a scope and fee estimate for the following change order tasks: 

Background 

> 

Table 1: Changrorder Task Summary for Floodplain Delineation Study of 
Andora Hills & Galloway Washes 

This change order was prompted after the FCDMC was contacted by Mr. Bill Parker who 
expressed concern over the floodplain delineation of Andora Hills Wash between river stations 
1.266 and 1.609 and the impact the delineation would have on his property value and his ability to 
develop his property located there. This contact came on June 15,2001 ; the day that the TDN had 
been finalized by our office, and was ready for delivery to the FCDMC. As a result of the contact 
by the property owner, the FCDMC has directed JE FullerlHydrology & Geomorphology, Inc. to 
provide a fee proposal for the additional analysis described in this change order request letter. 

Task 
1 
2 
3 

Following is detailed scope, fee and schedule information for your review. 

Description 
Coordination 
Revise Floodway on Andora Hills Wash 
Revise TDN and Workmaps 

Scope 

Task 1 - Coordination 

Attend up to 2 additional coordination meetings at the FCDMC. Coordinate change order 
and coordinate with Mr. Parker's engineer (i.e., supplying topo, workrnaps, etc.). 

* 



Letter to Richard Harris. P.E.. FCDMC 

Task 2 - Modifv Floodwav Delineation 

Re-analyze the floodway delineation on Andora Hills Wash (RS 1.266 to RS 1.609,0.34 
mile) and Andora Hills Wash Split 1 (RS 0.232 to 0.244), and make modifications as 
suggested by the District, which includes removal of the floodway delineation h m  
Andora Hills Wash Split 1. 

The floodway is to be determined using equal conveyance encroachment (Method 4) 
initiallv. but encroachment Method 1 will be used in the final analvsis (after the District 
has approved the Method 4 results). The floodway encroachment shallgenerally maintain 
a one-foot maximum rise in elevation as a criteria, except for reaches which appear likely 
to be adversely impacted by such encroachments. It will also be based upon maintaining 
the braided stream network within the floodway limits. Adverse impacts include, but are 
not limited to, a likely increase in stream sinuosity, a significantly-increased erosion 
potential, or a decreased floodway width (as compared to the original study). 

To avoid such impacts, the consultant shall decrease the Method 4 target until such impacts 
are mitigated; keeping in mind that a zero-rise floodway may be necessary in some cases. 
Additionally, the consultant shall take care to avoid abrupt changes in the floodway width 
and energy-grade surcharges greater than 1 foot. 

Task 3 -Revise TDN and work ma^^ 

Re-draft worlcmaps, revise dates and replot mylars; re-plot reduced map sheet, re-draw 
and re-copy annotated FIRM panels. Re-date and reproduce selected TDN sheets (i.e., 
cover, table of contents), remove and replace all Andora Hills Wash HEC-RAS output, 
including tables and cross-sections. Re-bum CD with HEC-RAS data and re-seal TDN 
and workmaps. Add documentation explaining this deviation from the standard optimized 
floodway delineation. Add subsequent correspondence to Appendix B of the TDN. 
Update the CADD data delivery to reflect the changes in the floodway delineation. 

Fee 

The total fee for this change order is $8,888.36; standard FCDMC Fee Attachments A, B and C 
have been included. 

Schedule 

I anticipate that the additional work described in the above scope will take approximately 3 weeks 
to complete after the notice to proceed. The anticipated date for a submittal to FEMA is August 
24,2001. If 120 days are allowed for FEMA review and publication of notification, a wntract 
closing date of February 8,2002 is expected; this would allow time for addressing possible FEMA 
review comments, making revisions and preparing the CADD data for delivery. This would 
require amending the current wntract closing date of November 27,2001--extending it by 73 
days. 



Lerter to Richard Horns. P.E.. FCDMC 
From JEF, Inc. 
July 27. 2001 

Should you have questions regarding this change order request, please do not hesitate to contact 
me. 

Sincerely, 

Brian R. Isman, P.E. 
Vice President 



FLOOD CQN~OL D~.STR~CT 
M 

Marieopa County BOARD OF DIRECTORS 

2891 West DUI-~FI~O Street * Phoanix, Ar~zona 85009-6399 F u l t ~ n  Brock 

Tetephsne (6021 506-1 501 Andrew Kunasek 

Fax C602) 506-4601 Don Stapley 

TT 1602) 306-5897 
Mary Rose Garrqdo Wilcox 

Max W. Wilson 

Mr. Wayne Anderson, P . E . 
Town Engineer 
Town of Cave Creek 
37622 North Cave Creek Rd. 
Cave Creek, Arizona 85331 

Subject: Andora Wills and Galloway Washes FDB 

Dear Mr. Anderson, 

Please find enclosed a copy of the subject study Technical 
Data Notebook. The TDN contains most of the technical 
analysis documentation used in the re-delineation of the 
Andora Hills and Galloway Washes as defined in the copy of 
FEMA's Letter of Map Revision (LOMR) located at the end of 
Appendix B, Volume I. Study Maps are included within the 
TDN, that may be used as guidance for development along the 
study washes. 

If you have any questions, please call me at (602) 
506-4528.  

Sincerely, 

Richard P. Harris, P.E. 
Project Manager 



FLOOD CONTROL DISTRICT 
of 

Murieopo County BOARD OF WRECTORS 

"301 West Durango Street * Phoenlx, Arizona 85009.6348 Fwlton B?mk 
Telephone (602) 506-1 501 Andre% Kw$& 

Fax (602) 506-4601 Don Staple-y 

(602) 506-5897 Wary R a e  Garrido Wilmx 
Max W. W i t m  

Bate: October 10. 2002 

Mr. Jonathan H. Pearson 
Town Administrator 
Town of Carefree 
100 Easy Street 
P.O. Box 740 
Carefree, Arizona 85377 

Subject: Andora H i l l s  and G a l l m a y  W a s h e s  FDS 

Dear Mr. Pearson, 

Please find enclosed a copy of the subject study Technical 
Data Notebook. The TDN contains most of the technical 
analysis documentation used in the re-delineation of the 
Andora Hills and Galloway Washes as defined in the copy of 
FEMA's Letter of Map Revision (LOMR) located at the end of 
Appendix B, Volume I. Study Maps are included within the 
TDN, that may be used as guidance for development along the 
study washes. 

If you have any questions, please call me at (602) 506- 
4528. 

Sincerely, 

Richard P. Harris, P.E. 
Pro j ect Manager 



FLOOD CONTROL DISTRICT 
of 

Maricopa Comfy BOARD OF DIRECTORS 

2801 West Durango Street Phoen~x, 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 Carrido Wllcox 

Max W. Wilson 

Date: October 10, 2002 

Mr. Bill Ericks0n.P.E. 
Senior Public Works Planner 
City of Scottsdale 
7447 East Indian Rd. 
Suite 205 
Scottsdale, Arizona 85251 

Subject: Andora Hills and Galloway Washes FDS 

Dear Mr. Erickson, 

Please find enclosed a copy of the subject study Technical 
Data Notebook. The TDN contains most of the technical 
analysis documentation used in the re-delineation of the 
Andora Hills and Galloway Washes as defined in the copy of 
FEMA's Letter of Map Revision (LOMR) located at the end of 
Appendix B, Volume I. Study Maps are included within the 
TDN, that may be used as guidance for development along the 
study washes. 

If you have any questions, please call me at (602) 
506-4528. 

Sincerely, 

Richard P. Harris, P.E. 
Project Manager 



Federal 

CERTIFIED MAIL 
RETURNRECEIPTREQUESTED 

The Honorable Edward C. Morgan 
Mayor, Town of Carefree 
P.O. Box 740 
Carefree, AZ 85377 

Emergency Management 
Washington, D.C. 20472 

DEC 1 1 2002 

IN REPLY REFER TO: 
Case No.: 02-09-1409X 

Community: Town of Carefree, 
Community No.: 040126 
Map Panels Affected: 04013C0808 H and 0809 H 

Dear Mayor Morgan: 

In a Letter of Map Revision (LOMR) dated October 3,2002, your community was notified of proposed 
modified flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood 
Insurance Study (FIS) report for Maricopa County, Arizona and Inwrporated Areas (effective FIRM and 
FIS report for your community). These determinations were along Andora Hills Wash from 
approximately 1,300 feet downstream of Piedra Grand Drive to just downstream of Carefree Drive; along 
Galloway Wash from approximately 200 feet downstream of Swpa Trail to just downstream of the 
confluence with Galloway Wash South Branch; and along Galloway Wash South Branch from just 
upstream of the confluence with Galloway Wash to approximately 50 feet upstream of Pima Road. The 
90-day appeal period that was initiated on September 5,2002, when the Federal Emergency Management 
Agency (FEMA) published a notice of proposed Base Flood Elevations (BFEs) in the Arizona Business 
Gazette, has elapsed. 

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs that 
became effective on December 5,2002, remain valid and revise the FIRM that was in effect prior to that 
date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the National 
Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to 
cany out the floodplain management regulations for the NFIP. The modified BFEs will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 



If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general please contact the Director, Mitigation Division of FEMA in Oakland, California 
at (5 10) 627-71 84. If you have any questions regarding the LOMR, the proposed modified BFEs, or 
mapping issues in general, please contact the FEMA Map Assistance Center, toll free, at 1-877-FEMA 
MAP (1-877-336-2627). 

Sincerely, 

Michael M. Grimm, Acting Chief 
Hazards Study Branch 
Federal Insurance and Mitigation Administration 

cc: The Honorable Mary Manross 
Mayor, City of Scottsdale 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 

Mr. Richard P. Harris, P.E. 
Project Manager 

i l  
Engineering Division 
Flood Control District of Maricopa County 

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

Mr. Jonathan H. Pearson 
Town Manager 
Town of Carefree 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency Management 

Mr. Brian R. Iserman, P.E. 
Hydrologist 
JE Fuller Hydrology and Geomorphology, Inc. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

DEC 1 1 2002 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 
37622 North Cave Creek Road 
Cave Creek, AZ 85331 

IN REPLY REFER TO: 
Case No.: 02-09-1409X 

Community: Town of Cave Creek, AZ 
Community No.: 040129 
Map Panels Affected: 04013C0805 G and 0808 H 

Dear Mayor Francia: 

In a Letter of Map Revision (LOMR) dated October 3,2002, your community was notified of proposed 
modified flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood 
Insurance Study (FIS) report for Maricopa County, Arizona and Incorporated Areas (effective FIRM and 
FIS report for your community). These determinations were along Andora Hills Wash from 
approximately 500 feet upstream of the confluence with Cave Creek Wash to approximately 1,300 feet 
downstream of Piedra Grand Drive; along Galloway Wash from approximately 200 feet upstream of the 
confluence with Cave Creek Wash to approximately 200 feet downstream Scopa Trail; and along an 
unnamed tributary to Galloway Wash (unnamed tributary) from just upstream to approximately 1,600 feet 
upstream of the confluence with Galloway Wash. The 90-day appeal period that was initiated on 
September 5,2002, when the Federal Emergency Management Agency (FEMA) published a notice of 
proposed Base Flood Elevations (BFEs) in the Arizona BusinessGazette, has elapsed. 

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs that 
became effective on December 5,2002, remain valid and revise the FIRM that was in effect prior to that 
date. 

The modifications are pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. The community number(s) and suffix code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the National 
Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BEES to 
cany out the floodplain management regulations for the NFIP. The modified BFEs will also be used to 
calculate the appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 



If you have any questions regarding the necessary floodplain management measures for your community 
or the NFIP in general, please contact the Director, Mitigation Division of FEMA in Oakland, California 
at (510) 627-71 84. If you have any questions regarding the LOMR, the proposed modified BFEs, or 
mapping issues in general, please contact the FEMA Map Assistance Center, toll free, at 1-877-FEMA 
MAP (1-877-336-2627). 

Sincerely, 

- 
Michael M. Grimm, Acting Chief 
Hazards Study Branch 
Federal Insurance and Mitigation Administration 

cc: The Honorable Edward C. Morgan 
Mayor, Town of Carefree 

The Honorable Mary Manross 
Mayor, City of Scottsdale 

Mr. Richard P. Herris, P.E. 
Project Manager 

J' 
Engineering Division 
Flood Control District of Maricopa County 

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

Mr. Wayne Anderson, P.E 
Town Engineer 
Town of Cave Creek 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency Management 

Mr. Brian R. Iserman, P.E. 
Hydrologist 
JE Fuller Hydrology and Geomorphology, Inc. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

DEC 1 1 2002 
CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3939 North Drinkwater Boulevard 
Scottsdale, AZ 85251 

IN REPLY REFER TO: 
Case No.: 02-09-1409X 

Community: City of Scottsdale, AZ 
Community No.: 045012 
Map Panels Affected: 04013C0809 H 

Dear Mayor Manross: 

In a Letter of Map Revision (LOMR) dated October 3,2002, your community was notified of proposed 
modified flood elevation determinations affecting the Flood Insurance Rate Map (FIRM) and Flood 
Insurance Study (FIS) report for Maricopa County, Arizona and Incorporated Areas (effective FIRM and 
FIS report for your community). These determinations were along ~ a l l o w a ~  Wash South Branch from 
approximately 50 feet upstream to approximately 1,000 feet upstream of Pima Road. The 90-day appeal 
period that was initiated on September 5,2002, when the Federal Emergency Management Agency 
(FEMA) published a notice of proposed Base Flood Elevations (BFEs) in the Arizonu BusinesGazeNe, 
has elapsed. 

FEMA received no valid requests for changes to the modified BFEs. Therefore, the modified BFEs that 
became effective on December 5,2002, remain valid and revise the FIRM that was in effect prior to that 
date. 

The modifications are. pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XIU of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. The community number(s) and suffur code(s) are unaffected by this 
revision. The community number and appropriate suffix code as shown above will be used by the National 
Flood Insurance Program (NFIP) for all flood insurance policies and renewals issued for your community. 

FEMA has developed criteria for floodplain management as required under the above-mentioned Acts of 
1968 and 1973. To continue participation in the NFIP, your community must use the modified BFEs to 
cany out the floodplain management regulations for the NFIP. The modified BFEs will also be used to 
calculate tbe appropriate flood insurance premium rates for all new buildings and their contents and for the 
second layer of insurance on existing buildings and their contents. 



If you have any questions regarding the necessary floodplain management measures for your community 
or the NFP in general, please contact the Director, Mitigation Division of FEMA in Oakland, California 
at (510) 627-7184. If you have any questions regarding the LOMR, the proposed modified BFEs, or 
mapping issues in general, please contact the FEMA Map Assistance Center, toll free, at 1-877-FEMA 
MAP (1-877-336-2627). 

Sincerely, 

Michael M. Grimm, Acting Chief 
Hazards Study Branch 
Federal Insurance and Mitigation Administration 

cc: The Honorable Edward C.Morgan 
Mayor, Town of Carefree 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 

Mr. Richard P. Harris, P.E. J 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain ~dministrator 
Flood Control District of Maricopa County 

Ms. Adina C. Lund, P.E. 
Public Works Planner 
City of Scottsdale 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency Management 

Mr. Brian R. Iseman, P.E. 
Hydrologist 
JE Fuller Hydrology and Geomorphology, Inc. 



Federal Emergency Management Agency 
Washington, D.C. 20472 

, OCT 0 3  2002 
rlci 0 7 '02 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Edward C. Morgan 
Mayor, Town of Careke 
P.O. Box 740 
Carekee, AZ 85377 

IN REPLY REFER TO: 
Case No.: 02-09-1409X 

Community: Town of Carefree, AZ 
Community No.: 040126 
Panels Affected: 04013C0808 Hand 0809 H 
Effectwe Date of 
This Revision: 

Dear Mayor Morgan: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona 
and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with 
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated August 26,2002, 
Mr. Richard P. Harris, P.E., Project Manager, Engineering Division, Flood Control District of Maricopa 
County, requested that FEMA revise a Letter of Map Revision (LOMR) dated August 20,2002, that will 
become effective on December 5,2002 (Case No. 01-09-1 157P), to show the correct elevation of the 
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) with a Base 
Flood Elevation (BFE) label of 2,164 along Galloway Wash approximately 400 feet downstream of 
School House Road; to include the correct names of Andora Hills Wash Split 1 and Andora Hills Wash 
Split 2; and to show corrected road names. The determination made in the December 5 LOMR remains 
valid. The determinations made for Case No. 01-09-1 157P in separate LOMRs for the Town of Cave 
Creek and the City of Scottsdale that also were issued on August 20,2002, and that will become effective 
on December 5,2002, likewise remain valid. 

All data required to complete our review of this request were submitted with letters from Mr. Brian R 
Iserman, P.E., Hydrologist, JE Fuller Hydrology and Geomorphology, Inc., and Mr. Harris. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
in the effective FIS report. We have revised the FIRM and FIS report to modify the elevations, floodplain 
and floodway boundary delineations, and zone designations of the base flood along Andora Hills Wash 
from approximately 1,300 feet downstream of Piedra Grand Drive to just downstream of Carefree Drive; 
along Galloway Wash from approximately 200 feet downstream of Scopa Trail to just downstream of the 
confluence with Galloway Wash South Branch; and along Galloway Wash South Branch from just 
upstream of the confluence with Galloway Wash to approximately 50 feet upstream of Pima Road. We 
also revised the December 5 LOMR to change the name of Cave Creek to Cave Creek Wash on the 
Summary of Discharges Table, Floodway Data Table. and Profie Panels 147P and 148P. As a result of 
the modifications, ~ ~ ~ B F E S  for Andora Hills Wash increased, and the widths of the Special Flood Hazard 
Area (SFHA), the area that would be inundated by the base flood, and the regulatory floodway increased 
in some areas and decreased in other areas. As aiesult of the modifications,-BFES;~ ~ ~ ~ ~ d e s i ~ n a t e d  
Zone AE, with BFEs determined; and a regulatory floodway were added along Andora Hills Wash from 



,5 

a~omximatelv 400 feet downstream to iust downstream of Carefree Drive. For both Galloway Wash and 
d;lloway ~ k h  South Branch, as a res;lt of the modifications, the BFEs and the widths of the SFHAs 
and the regulatory floodways increased in some areas and decreased in other areas. The modifications are 
shown on the enclosed annotated copies of FIRM Panels 04013C0808 Hand 04013C0809 H; Profile 
Panels 04P, OSP, 147P, 148P, 153P, 154P, and 155P; and affected portions of the Summary of Discharges 
Table and Floodway Data Table. Profile Panels 1213P and 1215P were added to the FIS report. This 
LOMR hereby revises the above-referenced panels of the effective FIRM and the affected portions of the 
FIS report, both dated July 19,200 1. 

Because this revision request also affects the Town of Cave Creek and the City of Scottsdale, a separate 
LOMR for each of those communities was issued on the same date as this LOMR. 

The modifications are effective as of the date shown above. The map panels as listed above and as 
modified by this letter will he used for all flood insurance policies and renewals issued for your 
community. 

The following table is a partial listing of existing and modified BFEs: 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Andora Hills Wash: 
Approximately 200 feet downstream of 
Piedra Grand Drive 

Just downstream of Carefree Drive 

Galloway Wash: 
Approximately 100 feet upstream of Scopa Trail 
Approximately 1,600 feet downstream of Tranquil Trail 

2,267 
None 

Galloway Wash South Branch: 
Approximately 300 feet upstream of Dream Street 2,424 2,423 
Approximately 1,100 feet downstream of Pima Road 2,550 2,555 

'Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

In the LOMR that was issued on August 20,2002, and that will become effective on December 5,2002, 
you were notified of the proposed modified BFE determinations that affect your community. Public 
notification of the proposed modified BFEs were given in the Arizona Business Gazette on August 29 and 
September 5,2002. Because the published BFEs are not modified by this LO% we will not republish 
notification of those proposed modified BFEs. In addition, a notice of changes will be published in the 
Federal Regrster. Within 90 days of the second publication in the Arizona Business Gazette, any 
interested party may request that FEMA reconsider the determination made by this LOMR. Any request 
for reconsideration must be based on scientific or technical data. All interested parties are on notice tbat, 
until the 90-day period elapses, the determination to modify the BFEs made by this LOMR may itself be 
modified. 



Because this LOMR will not be printed and distributed to primary users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data. We encourage you 
to disseminate the information reflected by this LOMR throughout the community, so that interested 
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the 
information. We also encourage you to prepare a related article for publication in your community's local 
newspaper. This article should describe the assistance that officials of your community will give to 
interested persons by providing these data and interpreting the N F P  maps. 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panels and 
FIS report warrant physical revision and republication in the future, we will incorporate the modifications 
made by this LOMR at that time. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the 
NFIP regulations. 

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community offtcials, based on 

I knowledge of local conditions and in the interest of safety, may set higher standards for construction in 
the SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NFIP criteria. 

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our 
records show that your community has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO 
will be the primary liaison between your community and FEMA. For information regarding your CCO, 
please contact: 

Mr. Jack Eldridge 
Chief, Community Mitigation Programs Branch 

Federal Emergency Management Agency, Region IX 
1 l I1 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(5 10) 627-7 184 



If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please call the CCO for your community at the telephone number cited above. If you have any 
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 

Enclosures 

cc: The Honorable Mary Manross 
Mayor, City of Scottsdale 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 

Mr. Richard P. Harris, P.E. 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 

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

Mr. Jonathan H. Pearson 
Town Manager 
Town of Carekee 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 

Mr. Brian R. Iserman, P.E. 
Hydrologist 
JE Fuller Hydrology and 

Geomorphology, Inc. 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 
Mitigation Administration 



Federal Emergency Management Agency 
Washington, D.C. 20472 

OCT 0 3 2002 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 
37622 North Cave Creek Road 
Cave Creek, AZ 8533 1 

Dear Mayor Francia: 

IN REPLY REFER TO: 
rare N n  . 07-no-1 AnOY 

Community: Town of Cave Creek, AZ 
Pnmrn~~nitv No . nAn170 -" ..... '...L"., I.".. " .".-- 
Panels Affected: 04013C0805 G and 0808 H 
Effective Date of 
This Revision: DEC O 5 2062 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Maricopa County, Arizona 
and Incorporated Areas (the effective FIRM and FIS report for your community), in accordance with 
Part 65 of the National Flood Insurance Program (NFP) regulations. In a letter dated August 26,2002, 
Mr. Richard P. Hams, P.E., Project Manager, Engineering Division, Flood Control District of Maricopa 
County, requested that FEMA revise a Letter of Map Revision (LOMR) dated August 20,2002, that will 
become effective on December 5,2002 (Case No. 01-09-1 157P), to show the correct elevation of the 
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) with a Base 
Flood Elevation (BFE) label of 2,164 along Galloway Wash approximately 400 feet downstream of 
School House Road; to include the correct names of Andora Hills Wash Split 1 and Andora Hills Wash 
Split 2; and to show c o r n e d  road names. The determination made in the December 5 LOMR remains 
valid. The determinations for Case No. 01-09-1 157P made in separate LOMRs for the Town of Carefree 
and the City of Scottsdale that also were issued on August 20,2002, and that will become effective on 
December 5,2002, likewise remain valid. 

All data required to complete our review of this request were submitted with letters from Mr. Brian R. 
Iserman, P.E., Hydrologist, JE Fuller Hydrology and Geomorphology, Inc., and Mr. Harris. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
in the effective FIS report. We have revised the FIRM and FIS report to modify the elevations and 
floodplain and floodway boundary delineations of the base flood along Andora Hills Wash from 
app&ximately 500 feet upstream of the confluence with Cave Creek wash to approximately 1,300 feet 
downstream of Piedra Grand Drive; along Galloway Wash from approximately 200 feet upstream of the 
confluence with Cave Creek Wash to approximately 200 feet downstream of Scopa Trail; and along an 
unnamed tributary to Galloway Wash (unnamed tributary) from just upstream to approximately 1,600 feet 
upstream of the confluence with Galloway Wash. We also revised the December 5 LOMR to change the 
name of Cave Creek to Cave Creek Wash on the Summary of Discharges Table, Floodway Data Table, 
and Profile Panels 142P through 147P. For Andora Hills Wash, as a result of the modifications, the BFEs 
and the widths of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base 
flood, and the regulatory floodway increased in some areas and decreased in other areas. For Galloway 



Wash, as a result of the modifications, the BFEs and the widths of the SFHA and the regulatoly floodway 
increased in some areas and decreased in other areas. For the unnamed tributary, as a result of the 
modifications, the BFEs and the widths of the SFHA and the regulatory floodway increased. The 
modifications are shown on the enclosed annotated copies of FIRM Panels 04013C0805 G and 
04013C0808 H; Profile Panels 01P through 04P, 142P through 147P, and 171P; and affected portions of 
the Summary of Discharges Table and Floodway Data Table. Profile Panels 121 lP, 1212P, and 1214P 
were added to the FIS report. This LOMR hereby revises the above-referenced panels of the effective 
FIRM and the affected portions of the FIS report, both dated July 19,2001. 

Because this revision request also aEects the Town of Carehe and the City of Scottsdale, a separate 
LOMR for each of those communities was issued on the same date as this LOMR. 

The modifications are effective as of the date shown above. The map panels as listed above and as 
modified by this letter will be used for all flood insurance policies and renewals issued for your 
community. 

The following table is a partial listing of existing and modified BFEs: 

Existing BFE Modified BFE 
Location (feet)' (feet)* 

Andora Hills Wash: 
Approximately 700 feet upstream of confluence 
with Cave Creek Wash 2,013 2,011 

Approximately 1,700 feet downstream of 
Piedra Grand Drive 2,235 2,241 

Galloway Wash: 
Approximately 600 feet upstream of confluence 
with Cave Creek Wash 

Approximately 200 feet downstream of 
Vermeersch Road 

Unnamed Tributary: 
Approximately 600 feet upstream of confluence 
with Galloway Wash 

Approximately 1,600 feet upstream of confluence 
with Galloway Wash 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

In the LOMR that was issued on August 20,2002, and that will become effective on December 5,2002, 
you were notified of the proposed modified BFE determinations that affect your community. Public 
notification of the proposed modified BFEs were given in the Arizona Business Gazette on August 29 and 
September 5,2002. Because the published BFEs are not modified by this LOMR, we will not republish 
notitication of those proposed modified BFEs. In addition, a notice of changes will be published in the 
Federal Register. Within 90 days of the second publication in the Arizona Business Gazene, any 
interested party may request that FEMA reconsider the determination made by this LOMR. Any request 



for reconsideration must be based on scientific or technical data. All interested parties are on notice that, 
until the 90-day period elapses, the determination to modify the BFEs made by this LOMR may itself be 
modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data. We encourage you 
to disseminate the information reflected by this LOMR throughout the community, so that interested 
persons, such as property owners, local insurance agents, and mortgage lenders, may benefit from the 
information. We also encourage you to prepare a related article for publication in your community's local 
newspaper. This article should describe the assistance that officials of your community will give to 
interested persons by providing these data and interpreting the NFIP maps. 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panels and 
FIS report warrant physical revision and republication in the future, we will incorporate the modifications 
made by this LOMR at that time. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the 
NFIP regulations. 

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

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XUl of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our 
records show that your community has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO 
will be the primary liaison between your community and FEMA. For information regarding your CCO, 
please contact: 

Mr. Jack Eldridge 
Chief, Community Mitigation Programs Branch 

Federal Emergency Management Agency, Region IX 
1 11 1 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(5 10) 627-7184 



If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please call the CCO for your community at the telephone number cited above. If you have any 
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1 -877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Federal Insurance and 
Mitigation Administration 

Enclosures 

cc: The Honorable Edward C. Morgan 
Mayor, Town of Carefree 

The Honorable Mary Manross 
Mayor, City of Scottsdale 

Mr. Richard P. Harris, P.E. 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Control District of Maricopa Countj 

Mr. Wayne Anderson, P.E. 
Town Engineer 
Town of Cave Creek 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 

Mr. Brian R. Iserman, P.E. 
Hydrologist 
JE Fuller Hydrology and 
Geomorphology, Inc. 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 
Mitigation Administration 



Federal Emergency Management Agency 
Washington, D.C. 20472 

OCT 0 3 2002 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Mary Manross 
Mayor, City of Scottsdale 
3939 North Drinkwater Boulevard 
Scottsdale, AZ 85251 

LL. I-. L. L L-. -a. A". 

Case No.: 02-09-1409X 

Lomnluniry: LILY 01 DLULLSULIIG, tu. 

Community No.: 045012 
Panel Affected: 04013C0809 H 
Effective Date. of 
This Revision: DEC 05 M02 

Dear Mayor Manross: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FIS) report for Mariwpa County, Arizona 
and Incorporated Ateas (the effective FIRM and FIS report for your community), in accordance with 
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated August 26,2002, 
Mr. Richard P. Harris, P.E., Project Manager, Engineering Division, Flood Control District of Maricopa 
County, requested that FEMA revise a Letter of Map Revision (LOMR) dated August 20,2002, that will 
become effective on December 5,2002 (Case No. 01-09-1 157P), to show the correct elevation of the 
flood having a 1-percent chance of being equaled or exceeded in any given year (base flood) with a Base 
Flood Elevation (BFE) label of 2,164 along Gallaway Wash approximately 400 feet downstream of 
School House Road; to include the correct names of Andora Hills Wash Split 1 and Andora Hills Wash 
Split 2; and to show corrected road names. The determination made in the December 5 LOMR remains 
valid. The determinations for Case No. 01-09-1 157P made in separate LOMRs for the Towns of Carefree 
and Cave Creek that also were issued on August 20,2002, and that will become effective on December 5, 
2002, likewise remain valid. 

A11 data required to complete our review of this request were submitted with letters kom Mr. Brian R. 
Iserman, P.E., Hydrologist, JE Fuller Hydrology and Geomorphology, Inc., and Mr. Harris. 

We have completed our review of the submitted data and the flood data shown on the effective FIRM and 
in the effective FIS report. We have revised the FIRM and FIS report to modify the elevations, floodplain 
and floodway boundsry delineations, and zone designations of the base flood along Galloway Wash 
South Branch from approximately 50 feet upstream to approximately 1,000 feet upstream of Pima Road. 
We also revised the December 5 LOMR to include the correct name of Galloway Wash South Branch 
Split 1. As a result of the modifications, the BFEs for Galloway Wash South Branch decreased; the width 
of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base flood, increased 
in some areas and decreased in other areas; and the width of the regulatory floodway increased from 



approximately 50 feet upstream to approximately 1,000 feet upstream of Pima Road. As a result of the 
modifications, BFEs; an SFHA designated Zone AE, with BFEs determined; and a regulatory floodway 
were added along Galloway Wash South Branch from approximately 600 feet upstream to approximately 
1,000 feet upstream of Pima Road. Also as a result of the modifications, an area designated 
Zone X (unshaded), an area of minimal flood hazard, was added along Galloway Wash South Branch 
from approximately 50 feet upstream to approximately 1,000 feet upstream of Pima Road. The 
modifications are shown on the enclosed annotated copies of FIRM Panel 04013C0809 H, Profile 
Panels 155P and 156P, and affected portions of the Summary of Discharges Table and Floodway Data 
Table. This LOMR hereby revises the above-referenced panel of the effective FIRM and the affected 
portions of the FIS report, both dated July 19,200 1. 

I 

Because this revision request also affects the Towns of Carefree and Cave Creek, a separate LOMR for 
each of those communities was issued on the same date as this LOMX. 

The modifications are effective as of the date shown above. The map panel listed above and as modified 
by this letter will be used for all flood insurance policies and renewals issued for your community. 

The following table is a partial listing of existing and modified BFEs: 

Existing BFE Modified BFE 
Location (feet)* (feet)* 

Approximately 300 feet upstream of Pima Road 
Approximately 1,000 feet upstream of Pima Road 

2,592 
None 

*Referenced to the National Geodetic Vertical Datum, rounded to the nearest whole foot 

In the LOMR that was issued on August 20,2002, and that will become effective on December 5,2002, 
you were notified of the proposed modified BFE determinations that affect your community. Public 
notification of the proposed modified BFEs were given in the Arizona Business Gazette on August 29 and 
September 5,2002. Because the published BFEs are not modified by this LOMR, we will not republish 
notification of those proposed modified BFEs. In addition, a notice of changes will be published in the 
Federal Register. Within 90 days of the second publication in the Arizona Business Gmette, any 
interested party may request that FEMA reconsider the determination made by this LOMR. Any request 
for reconsidemtion must be based on scientific or technical data. All interested parties are on notice that, 
until the 90-day period elapses, the determination to modify the BFEs made by this LOMR may itself be 
modified. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents 
and mortgage lenders, your community will serve as a repository for these new data We encourage you 
to disseminate the information reflected by this LOMX throughout the community, so that interested 
persons, such as property owners, local insurance agents, andmortgage lenders, hay  benefit from the 



information. We also encourage you to prepare a related article for publication in your community's local 
newspaper. This article should describe the assistance that officials of your community will give to 
interested persons by providing these data and interpreting the NFIP maps. 

We will not physically revise and republish the FIRM and FIS report for your community to reflect the 
modifications made by this LOMR at this time. When changes to the previously cited FIRM panel and 
FIS report warrant physical revision and republication in the future, we will incorporate the modifications 
made by this LOMR at that time. 

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the 
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to 
your community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the 
NFIP regulations. 

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

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 
(Public Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended 
(Title XI11 of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 
4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, 
as amended, communities participating in the NFIP are required to adopt and enforce floodplain 
management regulations that meet or exceed minimum NFIP criteria. These criteria are the minimum and 
do not supersede any State or local requirements of a more stringent nature. This includes adoption of the 
effective FIRM to which the regulations apply and the modifications described in this LOMR. Our 
records show that your community has met this requirement. 

A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO 
will be the primary liaison between your community and FEMA. For information regarding your CCO, 
please contact: 

Mr. Jack Eldridge 
Chief, Community Mitigation Programs Branch 

Federal Emergency Management Agency, Region IX 
11 1 1 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(5 10) 627-7 184 



If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please call the CCO for your community at the telephone number cited above. If you have any 
questions regarding this LOMR, please call our Map Assistance Center, toll free, at 1-877-FEMA MAP 
(1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 

Enclosures 

cc: The Honorable Edward C. Morgan 
Mayor, Town of Carefree 

The Honorable Vincent Francia 
Mayor, Town of Cave Creek 

Mr. Richard P. Harris, P.E. 
Project Manager 
Engineering Division 
Flood Control District of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Conkol District of Maricopa County 

Ms. Adina C. Lund, P.E. 
Public Works Planner 
City of Scottsdale 

Mr. Victor Calderon 
Community Assistance Program Manager 
Arizona Division of Emergency 
Management 

Mr. Brian R. Iserman, P.E. 
Hydrologist 
JE Fuller Hydrology and 
Geomorphology, Inc. 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 
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REFLECT LOMR 
Table 3. Summary of Dimcharger (Cont'd) 

Drainaae Area Peak Discharger (cf r 1 
Floodinn Source and Location (~puar; Miles) 10-Year 50-Year 160-Year 500-Year 

North Tributary of Calloway Warh 
At confluence with U ~ a m e d  Tributary to 
C~ll0~6]r Warh 

At River Hile 1.89 above Hinor Tributary 

Rowe Warh 
Above confluence with Galloway Warh 
2.5 mile8 above confluence with 
Galloway Warh 

At confluence of Grapevine Warh 
Above confluence with Grapevine Wash 
Above confluence with ROW; Wash Tributary 1 0.49 790 1; 158 1;334 1,639 
At River Hile 4.05 0.12 217 305 352 433 

REVISED DATA \ 
Unnqmed Tributary to Calloway Warh 
At C O U ~ ~ U L U C ~  with C ~ ~ O W A ~  wash 7.1 N/A N/A 5,722 N/A 

0~0till0 Wa8h 
Above confluence with Cave Creek 
Near interrection of Rockway Hills 
Drive and Fleming Springs Road 

Cave Creek Warh 
At confluence with Salt River 
At 35th Avenue 
At Interrtate 10 Freeway dovnrtream of 
Durango Exit 

At Interrtate 10 Freeway uprtream of 
Durango h i t  

At Jackron Street 
At Van Buren Street 
At HcDowell Road 
At Encanto Street 
At Thomrr Road 
At Ipdian School Road 

l ~ o t  Available 
..,, . . >, ~- ", ~.~ 

1" ~ . ~--. ..*.. - , . -  !... 



Table 3. Summary of Discharges 

Fladina Source and Location 
Drainage Area 
{sauare miles) 

Peak Discharges (cubic feet per second) 
10-Year 50-Year 100-Year 500-Year 

I Andma Hills Wash 3 
Above confluence with Cave Creek Wash 
Above School House Road 
Above Carefree Drive 

Below Scottsdale Road 

NIA 
NIA 
NIA 
420 

N/A 
NIA 
NIA 

640 

Galloway Wash 
At Spur Cross Road 20.6 NIA NIA 13,548 NIA 
At School House Road 14.7 NIA NIA 10,763 NIA 
Approximately 800 feet dowustream ot Scopa Trail 6.1 NIA NIA 4,412 NIA 
Approximately IMM feet upstream of Tranquil Trail 5.1 N/A NIA 3,439 NIA 
Immediately downstream of confluence of 

Middle Branch and South Branch 5.1 NIA NIA 3,439 NIA 
01 - Hassayampa River 

At conthence with the Gila River 
At Stream Gage Station 95170 REVISED DATA 

(Arlington, Old U.S. Highway 80) 
At Interstate 10 
At confluence with Jack Rabbit Wash 
Just above confluence with Jack Rabbit 
Wash 
At Granite Reef Aqueduct 
At Stream Gage Station 95165 

(Morristown) 
At Town of Wichenbwg 

NIA 
NIA 
NIA 

NIA 

NIA 
NIA 
NIA 

NIA 
NIA 

NIA 
NIA 

REVISED TO 
REFLECT LOMR 
DATED o ~ c o ~ 2 W  
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FLOODING 

CROSS SECTION 

Unnamed 
Tributary to 

Galloway Wash 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

' ~ l l e s  above confluence 

SOURCE 

DISTANCE' 

0.109 
0.197 
0.290 
0.44 
0.58 
0.7 1 
0.78 
0.84 
0.89 
0 99 

with Galloway 

- 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

501 
429 
476 
500 
125 
127 
96 
90 
27 
55 

Wash 

BASE FLOOD 

REGULATORY 

2,195.2 
2,205.8 
2,216.7 
2,229.8 
2,248.1 
2,263.6 
2,270.9 
2,277.5 
2,283.1 
2,296.8 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

FLOODWAY 

SECTION AREA 
(SQUARE FEET) 

988 
942 
787 
49 5 
413 
393 
348 
105 
28 
42 

FLOODWAY DATA 

UNNAMED TRIBUTARY TO GALLOWAY WASH 

MEAN VELOCITY 
(FEET PER 
SECOND) 

REVISED 
DATA 

5.8 
6.1 
7.3 
7.5 
9 .0 
9.5 
10.7 
2.1 
5.8 
4.0 

WATER-SURFACE 

WITHOUT 
FLOODWAY 

(FEET 

2,195.2 
2,205.8 
2,216.7 
2,229.8 
2,248.1 
2,263.6 
2,270.9 
2,277.5 
2,283.1 
2,296.8 

REVISED 
REFLECT 
DATEiD 

ELEVATION 

WITH 
FLOODWAY 

NGVD) 

2,195.2 
2,205.8 
2,216.7 
2,229.8 
2,248.1 
2,263.6 
2,270.9 
2,277.5 
2,283.1 
2,296 8 

TO 

DEC 

INCREASE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0.0 
0.0 

LOMR 
3 5 2002 



FLOODING 

CROSS SECTION 

Andora Hills 
Wash 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
u 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

AA 
AB 

IMiles &ve confluence 

BASE FLOOD 
WATER-SURFACE ELEVATION SOURCE 

DISTANCE' 

0.129 
0.236 
0.317 
0.447 
0.592 
0.729 
0.789 
0.902 
0.954 
1.085 
1.133 
1.222 
1.353 
1.438 
1.555 
1.668 
1.831 
1.888 
1.976 
2.056 
2.219 
2.364 
2.473 
2.576 
2.679 
2.754 
2.944 
3.023 

with Cave Creek Wash 

FLOODWAY 

REGULATORY 

2,010.0 
2,022.9 
2,035.3 
2,050.2 
2.067.6 
2.079.9 
2,087.2 
2,102.4 
2.108.3 
2,123.3 
2,127.8 
2,134.0 
2.147.5 
2.154.9 
2,167.5 
2,177.8 
2,190.4 
2,193.3 
2,200.5 
2,209.7 
2,241.1 
2,255.4 
2,263.2 
2,272.8 
2,282.7 
2,288.4 
2,301.4 
2,306.4 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

53 
54 
136 
236 
341 
105 
147 
52 
63 
126 
34 
44 
189 
32 
59 
86 
116 
99 
36 
49 
71 
95 
66 
51 
46 
70 
59 
79 

WITHOUT 
FLOODWAY 

(FEET 

2,010.0 
2,022.9 
2,035.3 
2.050.2 
2.067.6 
2,079.9 
2,087.2 
2,102.4 
2,108.3 
2.123.3 
2,127.8 
2.134.0 
2.147.5 
2.154.9 
2.167.5 
2,177.8 
2.190.4 
2,193.3 
2,200.5 
2,209.7 
2,241.1 
2,255.4 
2,263.2 
2,272.8 
2,282.7 
2.288.4 
2,301.4 
2.306.4 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
REVl15tD 

AND INCORPORATED AREA~REFL.ECT 
DATElD 

SECTION AREA 
(SQUARE FEET) 

279 
2 04 
356 
313 
440 
42 3 
39 1 
426 
263 
338 
239 
292 
692 
208 
267 
419 
432 
354 
231 
248 
380 
371 
347 
279 
228 
396 
350 
338 

FLOODWAY DATA 
1 w 
LOMHDORA HILLS WASH 

oEc 0 5 2@2 

MEAN VELOCITY 
(FEET PER 
SECOND) 

11.5 
9.4 
8.7 
9.6 
7.1 
8.8 
7.4 
6.8 
10.5 
8.0 
11.3 
9.3 
3.9 
13.0 
9.0 
6.3 
5.8 
7.1 
10.8 
9.1 
6.0 
7.1 
6.5 
8.1 
9.1 
5.2 
5.9 
6.1 

WITH 
FLOODWAY 

NGVD) 

2,010.0 
2.022.9 
2,035.3 
2.050.2 
2,067.6 
2,079.9 
2,087.2 
2,102.7 
2.108.3 
2,123.3 
2,128.3 
2,135.0 
2.147.5 
2.155.0 
2,167.9 
2,177.9 
2,190.4 
2,193.5 
2.200.9 
2.209.7 
2,241.5 
2,255.5 
2,264.2 
2.273.8 
2,283.2 
2289.4 
2,302.4 
2,307.3 

INCREASE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.5 
1 .0 
0.0 
0.1 
0.4 
0.1 
0.0 
0.2 
0.4 
0.0 
0.4 
0.1 
1.0 
1 .0 
0.5 
1 .0 
1 .0 
0.9 



FLOODING 

CROSS SECTION 

Galloway Wash 
(Cont'd) 

S 
T 
U 
V 
W 
X 
Y 
Z 

AA 
AB 
AC 
AD 

Galloway Wash 
(Middle Branch) 

AE 
AF 
AG 
AH 
A1 
A .  
AK 
AL 
AM 
AN 
A 0  

lFeet above confluence 

T 
A 
B 
L 
E MARICOPA COUNTY, AZ REF1 :GIL& AY WASH - GALLOWAY WASH MIDDLE 
5 DEC 0 5 2002 BRANCH 

SOURCE 

DISTANCE' 

10,607 
1 1.442 
11,855 
12,403 
13,002 
14,805 
15,272 
15.607 
16.002 
16,402 
16,802 
17,000 

17,422 
17.912 
18,422 
18,912 
19.382 
19.655 
19,890 
20,370 
20,830 
21,190 
21.395 
with Cave Creek 

FLOODWAY 

WIDTH 
(FEET) 

BASE FLOOD 
WATER-SURFACE ELEVATION 

REGULATORY SECTION AREA 
(SQUARE FEET) 

MEAN VELOCITY 
(FEET PER 
SECOND) 

WITHOUT 
FLOODWAY 

5.9 
9.3 
10.1 
10.5 
9.5 
10.2 
6.8 
9.4 
10.7 
8.8 
10.7 
10.6 

10.8 
11.4 
10.7 
11.4 
11.6 
10.7 
8.8 
10.8 
8.2 
6.4 
10.8 

REVISED 

514 
179 
148 
95 
129 
98 
265 
144 
90 
160 
92 
96 

44 
38 
45 
35 
33 
42 
72 
40 
80 
190 
40 

Wash 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.9 
0.8 
1 .O 
0.6 
0.9 
1 .O 
0.9 
0.9 
0.7 
0.6 
0.5 

WITH 
FLOODWAY 

2,252.9 
2,272.3 
2,280.6 
2.292.4 
2,306.5 
2,345.3 
2,359.4 
2,366.3 
2,375.2 
2,382.4 
2,391.5 
2,394.7 

2,407.0 
2,419.3 
2,430.2 
2,442.4 
2,453.2 
2,459.8 
2,465.6 
2,476.7 
2,487.6 
2,497.5 
2,505.3 

DATA 

1,026 
1,047 
437 
327 
427 
315 
509 
366 
323 
389 
321 
324 

159 
151 
160 
139 
136 
147 
179 
145 
193 
246 
145 

INCREASE 
(FEET NGVD) 

2,252.9 
2,272.3 
2,280.6 
2,292.4 
2,306.5 
2,345.3 
2,359.4 
2,366.3 
2,375.2 
2,382.4 
2,391.5 
2,394.7 

2,407.0 
2,419.3 
2,430.2 
2,442.4 
2,453.2 
2,459.8 
2,465.6 
2,476.7 
2,487.6 
2,497.5 
2,505.3 

2,252.9 
2,272.3 
2,280.6 
2,292.4 
2,306.5 
2,345.3 
2,359.4 
2.366.3 
2,375.2 
2,382.4 
2,391.5 
2,394.7 

2,407.9 
2,420.1 
2,431.2 
2,443.0 
2,454.1 
2.460.8 
2,466.5 
2,477.6 
2,488.3 
2,498.1 
2,505.8 



FLOODING 

CROSS SECTION 

Andord Hills 
Was11 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

AA 
AB 

IMiies above confluence 

SOURCE 

DISTANCE' 

0.129 
0.236 
0.317 
0.447 
C.592 
0.729 
0.789 
0.902 
0.954 
1.085 
1.133 
1.222 
1.353 
1.438 
1.555 
1.668 
1.831 
1.888 
1.976 
2.056 
2.219 
2.364 
2.473 
2.576 
2.679 
2.754 
2.944 
3.023 

with Cave Creek Wnsh 

FLOODWAY 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

53 
54 
136 
236 
34 1 
105 
147 
52 
63 
126 
34 
44 
189 
32 
59 
86 
116 
99 
36 
49 
71 
95 
66 
51 
46 
70 
59 
79 

BASE FLOOD 
WATER-SURFACE ELEVATION 

- 

FEDERALEMERGENCYMANAGEMENTAGENCY 

MARICOPA COUNTY, AZ 
AND INCOR~ORATED AR~~~REFL.ECT 

DA'ElD 

SECTION AREA 
(SQUARE FEET) 

279 
204 
356 
323 
440 
423 
39 1 
426 
263 
338 
239 
292 
69 2 
208 
267 
419 
432 
354 
231 
248 
380 
371 
347 
279 
228 
396 
350 
338 

REGULATORY 

FLOODWAY DATA 
REVl lS t~TCj  

LOMRDORA HILLS WASH 

oEco5 2002 

MEAN VELOCITY 
(FEET PER 
SECOND) 

11.5 
9.4 
8.7 
9.6 
7.1 
8.8 
7.4 
6.8 
10.5 
8.0 
11.3 
9.3 
3.9 
13.0 
9.0 
6.3 
5.8 
7.1 
10.8 
9.1 
6.0 
7.1 
6.5 
8.1 
9.1 
5.2 
5.9 
6.1 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY 

NGVD) 

2.010.0 
2.022.9 
2.035.3 
2.050.2 
2,067.6 
2,079.9 
2,087.2 
2,102.7 
2,108.3 
2,123.3 
2,128.3 
2,135.0 
2,147.5 
2,155.0 
2,167.9 
2,177.9 
2,190.4 
2,193.5 
2.200.9 
2.209.7 
2,241.5 
2,255.5 
2,264.2 
2.273.8 
2,283.2 
2,289.4 
2,302.4 
2,307.3 

INCREASE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.5 
1 .O 
0.0 
0.1 
0.4 
0.1 
0.0 
0.2 
0.4 
0.0 
0.4 
0.1 
1 .O 
1 .O 
0.5 
1.0 
1 .O 
0.9 

2.010.0 
2,022.9 
2,035.3 
2.050.2 
2,067.6 
2,079.9 
2,087.2 
2,102.4 
2.108.3 
2,123.3 
2.127.8 
2.134.0 
2.147.5 
2.154.9 
2.167.5 
2,177.8 
2,190.4 
2,193.3 
2,200.5 
2,209.7 
2,241.1 
2.255.4 
2.263.2 
2.272.8 
2,282.7 
2,288.4 
2,301.4 
2,306.4 

(FEET 

2,010.0 
2,022.9 
2.035.3 
2,050.2 
2,067.6 
2,079.9 
2,087.2 
2.102.4 
2,108.3 
2,123.3 
2.127.8 
2,134.0 
2,147.5 
2,154.9 
2,167.5 
2,177.8 
2,190.4 
2,193.3 
2,200.5 
2,209.7 
2.241.1 
2,255.4 
2,263.2 
2,272.8 
2,282.7 
2,288.4 
2,301.4 
2.306.4 



FLOODING 

CROSS SECTION 

Galloway Wash 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
Q 
R 

lFeet above coniluence 

SOURCE 

DISTANCE' 

185 
586 

1,185 
1,785 
2,585 
3,758 
4,965 
5,808 
6,008 
6,807 
7,405 
8,207 
8,807 
9,006 
9,207 
9,608 
9,774 
10,207 

with Cave Creek 

FLOODWAY 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

260 
17 1 
229 
164 
333 
253 
101 
709 
570 
242 
303 
126 
104 
136 
95 
84 
79 
368 

Wash 

BASE FLOOD 
WATER-SURFACE ELEVATION 

REGULATORY 

2,032.5 
2,039.8 
2,053.6 
2,064.8 
2.079.6 
2,103.6 
2,126.4 
2,146.0 
2,150.4 
2,166.6 
2,182.4 
2,200.5 
2,212.3 
2,216.4 
2,221.6 
2,231.8 
2,236.8 
2,244.5 

FEDERAL EMERGENCY MANAGE MEN^ ED 
MARICOPA COUNTY~~@FLECT 

AND INCORPORATED ' B ~ D  

SECTION AREA 
(SQUARE FEET) 

1,428 
1,285 
1,100 
1,056 
1,457 
1,310 
53 1 

1,865 
1,49 1 
1,022 
1,148 
526 
489 
577 
477 
452 
444 
895 

~n - FLOODWAY DATA 

LOMR 
OEC05 

GALLOWAY WASH 

MEAN VELOCITY 
(FEET PER 
SECOND) 

WITHOUT 
FLOODWAY 

(FEET 

2,032.5 
2,039.8 
2,053.6 
2,064.8 
2,079.6 
2,103.6 
2,126.4 
2,146.0 
2,150.4 
2,166.6 
2,182.4 
2,200.5 
2.212.3 
2,216.4 
2,221.6 
2,23 1.8 
2,236.8 
2,244.5 

WITH 
FLOODWAY 

NGVD) 

2,032.5 
2,039.8 
2,053.6 
2.064.8 
2,079.6 
2,103.6 
2,126.4 
2,146.0 
2,150.4 
2,166.6 
2,182.4 
2,200.5 
2,212.3 
2,216.4 
2,221.6 
2,23 1.8 
2,236.8 
2,244.5 

INCREASE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



SOURCE 

DISTANCE' 

10,607 
1 1.442 
11,855 
12,403 
13,002 
14,805 
15.272 
15,607 
16,002 
16,402 
16,802 
17,000 

17,422 
17.912 
18,422 
18,912 
19.382 
19.655 
19,890 
20.370 
20,830 
21,190 
21,395 

with Cave Creek 

FLOODING 

CROSS SECTION 

Galloway Wash 
(Cont'd) 

WIDTH 
(FEET) 

REVISED 

514 
179 
148 
95 
129 
98 
265 
144 
90 
160 
92 
96 

44 
38 
45 
35 
33 
42 
72 
40 
80 
190 
40 

Wash 

- 

T 
A 
B 
L 
E 

5 

BASE FLOOD 

S 
T 
U 
V 
W 
X 
Y 
Z 

A A 
AB 
AC 
AD 

FEDERAL EMERGENCY MANAGEMENT AGENAEV[  ED TO FLOODWAY DATA 
MARICOPA COUNTY, A2 REF1 L AY WASH - GALLOWAY WASH MIDDLE 

AND lNCoRPoRATED A R E ~ A T I  OEC 0 5 2002 BRANCH 

FLOODWAY 

SECTION AREA 
(SQUARE FEET) 

DATA 

1.026 
1,047 
437 
327 
427 
315 
509 
366 
323 
389 
32 1 
324 

159 
151 
160 
139 
136 
147 
179 
145 
193 
246 
145 

REGULATORY 

2,252.9 
2,272.3 
2,280.6 
2,292.4 
2,306.5 
2,345.3 
2,359.4 
2,366.3 
2,375.2 
2,382.4 
2,391.5 
2,394.7 

2,407.0 
2,419.3 
2,430.2 
2,442.4 
2,453.2 
2,459.8 
2,465.6 
2.476.7 
2.487.6 
2,497.5 
2.505.3 

Galluway Wash 
(Middle Branch) 

AE 
AF 
AG 
AH 
A1 
A .  
AK 
AL 
AM 
AN 
A 0  

lFeet above confluence 

MEAN VELOCITY 
(FEET PER 
SECOND) 

5.9 
9.3 
10.1 
10.5 
9.5 
10.2 
6.8 
9.4 
10.7 
8.8 
10.7 
10.6 

10.8 
11.4 
10.7 
11.4 
11.6 
10.7 
8.8 
10.8 
8.2 
6.4 
10.8 

WATER-SURFACE 

WITHOUT 
FLOODWAY 

(FEET 

2,252.9 
2,272.3 
2,280.6 
2,292.4 
2,306.5 
2,345.3 
2,359.4 
2,366.3 
2,375.2 
2,382.4 
2.391.5 
2,394.7 

2.407.0 
2,419.3 
2,430.2 
2,442.4 
2,453.2 
2,459.8 
2,465.6 
2.476.7 
2,487.6 
2.497.5 
2.505.3 

ELEVATION 

WITH 
FLOODWAY 

NGVD) 

2,252.9 
2,272.3 
2,280.6 
2,292.4 
2,306.5 
2,345.3 
2,359.4 
2,366.3 
2,375.2 
2,382.4 
2,391.5 
2,394.7 

2,407.9 
2,420.1 
2,431.2 
2,443.0 
2,454.1 
2.460.8 
2,466.5 
2,477.6 
2,488.3 
2,498.1 
2,505.8 

INCREASE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.9 
0.8 
1 .0 
0.6 
0.9 
1 .O 
0.9 
0.9 
0.7 
0.6 
0.5 



FLOODING 

CROSS SECTION 

Galloway Wash 
(South Branch) 

(Cont'd) 
M 
N 
0 
P 
(.I 
R 
S 
T 
U 
V 
W 

]Feet above confluence 

SOURCE 

DISTANCE' 

4,221 
4.422 
4.622 
5.22 1 
5,621 
6,22 1 
6,621 
7,022 
7,623 
8,361 
8,55 1 

with Galloway 

FLOODWAY 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

70 
54 
80 
67 
186 
56 
66 
57 
224 
300 
250 

Wash 

BASE FLOOD 
WATER-SURFACE ELEVATION 

FEDERAL EMERGENCY MANAGE I FLOODWAY DATA 
MARICOPA C O U N ~ L  

AND I N c o R P o R A T g ~  r R c  GALLowAy WASH (SOUTH BRANCH) 

DEC 2002 

REGULATORY 

2,501.9 
2,507.8 
2,512.2 
2,527.5 
2,536.0 
2,550.9 
2,559.8 
2,569.0 
2,585.2 
2,604.0 
2,608.0 

SECTION AREA 
(SQUARE FEET) 

175 
161 
183 
173 
242 
152 
160 
129 
211 
26 1 
229 

MEAN VELOCITY 
(FEET PER 
SECOND) 

WITHOUT 
FLOODWAY 

(FEET 

2,501.9 
2,507.8 
2,512.2 
2,527.5 
2,536.0 
2,550.9 
2,559.8 
2,569.0 
2,585.2 
2,604.0 
2,608.0 

WITH 
FLOODWAY INCREASE 

NGVD) 

2,501.9 
2,507.8 
2,s 12.2 
2,527.5 
2,536.1 
2,550.9 
2,559.8 
2,569.0 
2,585.2 
2,604.0 
2,608.0 

0.0 
0.0 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



REVISED TO 
REFLECT LOMR 

Table 3. Summary of Discharges (Cont'd) 

Drainage Area 
DATED DEC 11 5 2002 Peak Discharges (cf 8) 

Floodinn Source and Location 

Trilby Wash-CAP to McMicken Dam 
At McHicken Dam 
At 195th Avenue (Extended) 
650 feet upstream of 203rd Avenue 
(Extended) 

500 feet downstream of Deer Valley 
Road (Extended) 
150 feet downstream of Deer Valley 
Road (Extended) 
200 feet upstream of Deer Valley 
Road (Extended) 
1,000 feet upstream of Deer Valley 
Road (Extended) 
1,050 feet downstream of Pinnacle 

rn ~ b a k  Road (Extended) 
o 400 feet upstream of Pinnacle Peak 

Road (Extended) 
1,350 feet downstream of Happy 
Valley Road (Extended) 
200 feet downstream of Happy 
Valley Road (Extended) 
1,350 feet downstream of CAP Canal 
At CAP Canal 

Calloway Wash (Middle Branch) 
Upstream of confluence with south Branch 
At Pima Road 

Calloway Wash (south   ranch) 
Uprtream of confluence with Middle Branch 
At 800 feet downstream of Pima Road 
At Pima Road 

'Uot Computed 1 / 
2~om~utrd by Specific Discharge Transfer Equation 
3%==*Lme Due to Stormpa Behind CAP C-1 .nd Storate in Overbmks -C.-- ----. . . - - 



-- 
FLOODING 

CROSS SECTION 

Galloway Wash 
(Middle Branch) 

(Cont'd) 
AP 
AQ 
AR 
AS 
AT 
AU 
AV 
AW 
AX 
AY 

Galloway Wash 
(South Branch) 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 

lFeet above confluence 

SOURCE 

DISTANCE' 

21.882' 
22,377' 
22,887' 
23,367' 
23.912' 
24,427' 
24,914' 
25,194' 
25.434' 
25,934' 

398' 
821' 
1,222' 
1,422' 
1,539' 
1,589' 
1,664' 
2.022' 
3.022~ 
3,221' 
3,422' 
3,621' 

with Cave Creek 

FLOODWAY 

T 
A 
B 
L 
E 

5 

WIDTH 
(FEET) 

80 
50 
250 
103 
105 
9 1 
145 
190 
193 
158 

61 
191 
92 
123 
107 
143 
106 
85 
105 
96 
74 
70 

Wash 

BASE FLOOD 
WATER-SURFACE ELEVATION 

FEDERAL EMERGENCY MANAGEMENT A ~ E  ] S E FLOODWAY DATA 

MARICOPA COUNTY, qEFLEC L Y WASH MIDDLE BRANCH - SOUTH 
AND INCORPORATED AR 

B ~ E C  "%02 BRANCH 
I 

REGULATORY SECTION AREA 
(SQUARE FEET) 

182 
159 
227 
204 
210 
197 
232 
217 
214 
203 

181 
442 
212 
240 
375 
3x0 
228 
201 
22 1 
209 
192 
173 

2Feet above 

MEAN VELOCITY 
(FEET PER 
SECOND) 

8.7 
9.9 
6.9 
7.7 
7.5 
8.0 
6.8 
7.3 
7.4 
7.8 

10.2 
4.2 
8.7 
7.7 
5.1 
6.8 
7.7 
8.7 
7.9 
8.4 
9.1 
9.2 

confluence with Galloway 

WITHOUT 
FLOODWAY 

WITH 
FLOODWAY 

2,517.4 
2.529.9 
2,539.8 
2,553.6 
2.564.9 
2,576.9 
2,589.0 
2,595.8 
2,605.1 
2,619.3 

2,404.5 
2,418.6 
2,426.2 
2,430.6 
2.434.3 
2,434.9 
2,436.6 
2.445.7 
2,470.8 
2,475.9 
2.480.7 
2,486.4 

Wash 

INCREASE 

(FEET 

2.517.4 
2.529.9 
2,539.8 
2,553.6 
2.564.9 
2,576.9 
2,589.0 
2,595.8 
2,605.1 
2,619.3 

2,404.5 
2,418.6 
2,426.2 
2,430.6 
2,434.3 
2,434.9 
2,436.6 
2,445.7 
2.470.8 
2,475.9 
2,480.7 
2,486.4 

REVISED DATA- 

NGVD) 

2,517.4 
2,530.3 
2,540.2 
2,554.5 
2,565.9 
2,577.6 
2,589.7 
2,596.8 
2,606.0 
2,619.4 

2.404.5 
2,418.6 
2,426.2 
2,430.6 
2,434.9 
2,434.9 
2.436.6 
2,445.9 
2,470.9 
2,475.9 
2,480.8 
2,486.4 
3 

0.0 
0.4 
0.4 
0.9 
1 .O 
0.7 
0.7 
1 .0 
0.9 
0.1 

- 

0.0 
0.0 
0.0 
0.0 
0.6 
0.0 
0.0 
0.2 
0.1 
0.0 
0.1 
0.0 



IEFERENC 
MARK 

E L E V A T I O N  R E F E R e N C l  MARKS 
b E L E V A T I O N  

( F E E T  NGVD) D E S C R I P T I O N  OF L O C A T I O N  

1 3 7 3 . 5 4  T o p  o f  p o v a m a n l  a 1  c m n l a r l l n m  
l n l r r a m c t l o n  o f  S l d a w l n d o r  a n d  
O l o o d v  l o s i n  R o o d a .  

1 3 8 9 . 0 0  T o p  o f  p o v a m m n l  0 1  c a n t m r l l n m  
l n l m r a m c l l o n  o f  C o v a  C r m a k  a n d  
B l o o d y  B o a i n  R o o d a .  

1 3 7 6 . 0 4  T o p  a q u a r e  o f  r o n c r m l a  b o a *  0 1  
n o r t h w m s t  c o r n e r  o f  l n l a r a m o r l o n  o f  
S u n d o n e m  a n d  T r a n q u l l  T r o l l s .  

1 3 4 4 . 1 4  R l m  o l  h o n d h o l a  0 1  c m n l m r l  l n a  
I n l a r s a c t l o n  o f  C a v m  C r a m k  a n d  
S c o t l a d o l m  R o o d a .  

1 4 4 1 . 0 0  l n l a r 8 m c t l o n  o f  C o v a  C r a m k  R o o d  a n d  
L o n g  R I  f I m  R o o d  S a u t h ,  c o p p e r  n m l  1 
a n d  w o a h a r .  

1 4 0 6 . 6 1  B r a s s  c o p  I n  h a o d w a l l  NOSW, 1 7 0 8  
f m m l  t o  t h o  o p p r o x l m o l a  n o r t h m a s l  
r o r n a r  o f  a m c l i o n  1 7 ,  T6N,  8 4 E .  

LEGEND 
1 To obuln mom dn r l l d  lnfcnnatlon in arua whtra B r t  Flood 

EIevaUona IBFE'sl and /or floodmva h v a  been aatarmlned, uaam ire 
emurngad to consult the Flood Pmfllea and floodway Data taMw 
contained within the Rood insunnw Study IFIS) npon tha 
accompanlea thls FIRM. Uaen should b. awam that BR'a ahown 
on the FlRM rop ram munded wholcfoot aImUon and thafore 
may not exactly r#leot the flood elmuon data preaamed In the FIS. 
BFE's ahown on the FlRM am inhndmd for flood lnumnw mdng 
PUfPOlW only and should no( be uaod *a the sola aourse of flood 
elmtlon informltion. Accotdlngly, flood alewtlon dau pnwntod 
In the FIS should br W l b d  In wnlunction wHh tho FlRM for 
PUIPMO of conauaion and /or floodplain manapntnf, 

ERM elemllons listed on thm map w a  obtained andardwelop4 
to establish veniwleontrol for dnarmlnatlon of ibd elwmkna and 
floodpla~n boundadsr ponWed on this map. Uaen should be awan 
that these ERM elenUora may have c h n o d  slncs tho publl~tion 
of lhia map To obtain up-mdae d m o n  InfomuUon on Nettonal 
Geodetie Suww INGSl ERM'a ahown on thls map. p l n e  contact 
the lnformnlon Sewlces Bmnch d the NOS n lXn1 712-3242 
or visn their webshe at wwkl np.noaa ow. Map u k  should 
m k  verlfloall~n of non-NGS ERM rnonumnt e4wMIon when 
using these deveWn for conmotion or R d p l a h  menapamant 
purpwes 

I Coastal BFE's ahom! on thC map mdq spply onty lhnhnrd of 0.0' 
NGVD. Usera dthis ARM ahould be aware thn cmta l  flood 
elentlons sra also pmvlded In the Summary of Stlllwatw EIewtiww 
table In the Flood Inaumnce Studv reom for this communb. I 

I 
Elwetions ahown In the Summery of ~lilhvator Elmtions table 
should be used for connruotlon, and /or floodplain manoomnt 
pumoaes when thw am higher than the eImUont ahown or lhla 
FIRM. I 

ZONE D 

LEGEND 
SPECIAL FLOOD HAZARD AREAS INUNDATED 
BY 1OC-YEAR FLOOD 
ZONE A No bus Ibod &aUons determined. 

ZONE AE B l a  Rood a M a o  determined. 

ZONE AH flood dcphr of 1 to 3 fmt (usually areas 
d W n # :  bars f l d  elevpllonr 
datormlmd. 

ZONE A 0  llmv Fbod on dspthr l l o p l ~  of 1 trminl, to 3 f~ amrage lulunlly depd. chmt 

M n s d  For uut d alluvial k flooding. 
vdDdUa eho ddlhnnlned 

ZONE A99 To b. ha l&yw flood by 
F& Ibod pmamon s p t m  vndv 

rrmowkn dbrmlmd. ; no bus Ibod 
alenth9 

ZONE V C o n J  Ibod wnh wlacv hewl (wave 
e n ) :  no bm Ibod elwatiom detnmlned. 

ZONE M! Chtd  (bod wlth wludty hurrd (wan 
KLbnIt bm (bod elemdm dnmnlnd 

FLOODWAY AREAS IN ZONE AE 

OTHER FLOOD AREAS 
Z O N l  X 

Amr flood d Mlh SC&p m g n  fioon; depths mu d of Ih  1+1r than 
1 1 lcU qum w mlk; wHh and dnfnage udu a m #  pmteard lcu than by 

kraa hom lOOyeu locd. 

OTHER AREAS 
ZONE X Aw dsennlnd to be waide 5w-ynr 

Ibodpldn. 

Z O N E D  Areu in which f ~ w d  h& are 
Umkarmined. 

UNDEVELOPED COASTAL BARRIERS 

bhmad IdmaRad Othemira 
1903 1990 R o d  AM 

-1 bmdar a m  a10 nmalty located wnhln or sdiaoent to Speclel 
Fbcd Wrd h a .  

floodpleln Boundsry 

---- Zone D Boundary , 

BOundaw DMdlng Spaelel Flood 
Hamrd Zones, and Boundary 
DMdlng Amla d Differem 
Coastal h s e  Flood Elevations 
Within Special flood Hmrd 
Zonae. 
a Wood JeWltlon Lbe; 

-513- EIawUon h Feet. Sae Map Index 
for ElawUon Dstur I. 
Crws Section Line 

(EL 987) Baw Ron6 Elevation in Faet W h a  Uniform WHhln Zone. 
See Map Index for Elevation Deturn 

RM7X Elmtion Reference Mark 

M2 River Miis 
HorizontalCwrdlnetes Based on Nonh 

97' 07'30", 32' 22'30" AmMan Daum d 1927 INAD 27) 
Fmleabn. 

NOTES 
Thin m p  la for use in admlnlaterhp tha N~lonIf lood insunnce Program; 
H dm mt n ~ r i t y  ldmW all areas subi6d lo flood,no, panleulath from 
bcrl dmlnqe awmaa d arnall dm, or an plsnlmaric teatumr outsrde 
Sprclal Fh%d Hamd h. Tha armmunlty map repcsltory should be 
wnaullod for mom dmllod d m  on BFE'a, and for any Information on 
floodwy dolln~~iona, prior lo uam d thla map for prom* purchase or 
WnWucUon purposm. 

h a  Of S W a l  Rond Hurrd l1OOys.r flood) Include Zones A. AE, Al- 
ASO. AH. AO. AOP. V, YE and '4430. I 
Cahk  m a  nM in Spachi f l e d  Hmrd Areaa may k protected by 
f lwd Mntrol rtruoluru. 

Boundarha d tho f l w d W  wen compuid at oross Mctiona and 
knarpokted banwen m a  I.niona Th. n o o d w  were based on 
hvdnuBo Emnrgaey mnsldmflona Mmemen t  Aglnpl. wHh regard to mqulnmsnt~ of the Federal 

floodwq' wlmkt in toma a r m  M y  ba t w  nnow to lhow to a l e .  Rsfer 
10 Flw6wly Dm Tabb where Wadww wldVl la show? dMO Inch. 

Cwpanh llmlb ahown a wmm u of the date of tnls map. The user 
ahauld w n W  appmprlme communW oftichis to daternlne H corporate 
I lmb haw oh.np.d aubequrnt to :ma lsswffia of thla map. 

Thb map m y  lnco onto approxirnm bwndarin of Cwnsl Bsrrlar 
R.WUM m m  un% and /ot m e m i w  Rotsot& Arms established 
undv the C w b l  Bmiar Impmenmi Ad of lBJ IPL lmdst). 

For wmmunlty mop Rvlalon h f m  prior to c o u w l c e  mapplng, see 
W o n  0.0 d the Flwd ln~ranee Study ~spon. I 
Fw adlo14ng mop pmda and baae map mume m e  separately printad 
MU, Indox. 

MAP REPOSITORY 
Refer M Rsposltorl Llsting on Map ndex 

EFFECTIVE DATE OF 
C O U N W D E  FLOOD INSURANCE RATE MAP: 

APRIL 16, lM 

EFFECTIVE DATE61 OF REVISION(S1 TO THIS PANEL: 

SEPTEMBER 28,1888, SEPTEMBER 4. lWt, DECEMBER 3,1883 I 
Map nViW July 18,1001 to Updata m r p o m  llmnp, to change base 
flwd olmlbna, to add bare MDd elemlons, to Wd 5ped.l Road Hazard 
Arsw, lo clung0 Spsciel flwd Hamrd Arsar, to Ehenga zone dealpnat~ans. 
10 wdaa map fwmat. to add mda  nnd mad names, and to 
I n w m m u  pMauaty lbmied Latm of MOP RNTelon. I 
To datmlna H flwd lnaunnoe Is avallaMe. contact an l~sunnce spent or 
allthe Nmk~n8lflwd Inunnoe Program l 8 0 0 1 ~ 8 2 0 .  

APPROXIMATE SCALE IN FEZ1 
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JE Fuller1 Hydrology & Geomorphology, Inc. 

5235 So. Kyrene Rd., Suite 205 
Jonathan Fuller, P.E., P.H. Tempe, Arizona 85283 
Brian Iserman, P.E. 480-752-2124 (voice) 
John Wallace, P.E. 480-839-2193 (fax) 
Ted Lehman, M.A., E.I.T. www.jefuller.com 

January 20,2000 

Flood Control District of Maricopa County 
ATT: Mr. David Boggs, P.E. 
2801 W. Durango 
Phoenix, AZ 85009 

RE: Andora Hills and Galloway Washes Floodplain Delineation Study; FCD 99-14, 
Topographic Mapping Quality Control and Results 

Dear Dayid: 

JE FullerEIydrology & Geomorphology, Inc. (JEF) has completed quality control analyses for 
the new topographic mapping produced for the referenced project (see the attached figure). The 
survey control was provided by A Team Professional Associates, and the photograrnetry was 
provided by M& B Aerial Mapping LLC. The new topographic mapping extends from just 
upstream of Pima Road on the east, to the edge of the existing mapping done under FCD 95-28 
(approximately 2,300 feet west of the Spur Cross Road alignment) on the west. 

Ground Control Results 

Attached is a copy of the A Team ground control report with a cover letter dated December 7, 
1999, which explains methodology and results (see attached). It should be noted that A Team 
discovered that there are two sets/daturns of vertical reference markers that are currently listed on 
the FEMA maps; those located in and along the Cave Creek floodplain area, and those located to 
the east of Cave Creek in the current project area. The datum set in and along the Cave Creek 
floodplain area was calculated by A Team to be approximately 0.62 feet lower than the datum set 
used for this project. A Team was not able to determine the reason for the discrepancy, but notes 
that the new mapping produced for this project is based only on reference marks located east of 
Cave Creek. 

Matching to Existing Mapping 

According to M&B Aerial, the edge match to the existing topographic mapping (FCD 95-28) 
was very good. 

Check Cross Section Results 

JEF defined the location of 8 check cross-sections for A Team to survey using conventional field 
survey methodology. These 8 quality control cross sections, cross the floodplains of Andora 
Hills and Galloway Washes; together these cross sections have a total length of approximately 
6,900 feet. The attached map shows the location of these 8 quality control check cross sections. 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 





Letter to Dnvrd Boggs. Flood ConrrolDrsmct of Mancop Counry 
JE Fuller Hydmlogy & Geomorphologv. Ine 
Jnnuaw 20,2000 

A Team provided the coordinates and elevations for 237 points along the 8 quality-control cross 
sections to JEF using conventional digital-level survey methods. 

Using RiverCAD 4.0, JEF determined the elevation of each surveyed point separately from the 
digital terrain model (DTM) provided by M&B. The root-mean-square error (RMSE) was then 
calculated between the surveyed elevations and the DTM elevations using FEMA 37 guidelines. 
The results of the RMSE calculations for each cross section are presented in Attachment 1. The 
RMSE varied between 0.22 foot (cross section 4) and 0.48 foot (cross section 7) without using 
any horizontal adjustment allowed under FEMA 37 guidelines. 

Horizontal Accuracy 

As stated in the attached letter from A Team Professional Associates, "The network solutions 
produced in the least squares adjustment had ratios better than 1 part in 100,000." This is 
equivalent to first order distance accuracy standards. JEF performed an additional test to 
compare the horizontal accuracy of the digital orthophotography to the panel network (see Figure 
2). The RMSEs from this analysis are 1.57 feet northing, and 3.27 feet easting. 

Reference Marks 

As stated in the A Team letter, many of the FEMA referenced benchmarks noted on the current 
FIRM panels are very subjective. However, other benchmarks were found that are not 
referenced on the FIRM panels but are shown on work maps for the Cave CreeWCarefree 
Floodplain Delineation Study, FCD 88-53 (CH2M-Hill, 1990). A Team is currently evaluating 
the need, if any, for placement of additional reference marks in the current project area. 

Final Results 

The map accuracy verification methods described above demonstrate that the mapping for this 
project meets the Class 1 mapping standards set forth in FEMA 37 (Guidelines and 
Specifications for Study Contractors, FEMA 1995), and as summanzed in the Flood Control 
District CADD Data Delivery Specifications, Revision 1.0 (FCDMC 2000). 100% of the test 
profile data deviate h m  the terrain model less than 1.0 foot (one-half contour), and 100% of the 

1 fh well-defined planimetric features deviate fiom true position less than 5 feet ( of an inch of 
true position at Project Map Scale). 

Please note that we found some last-minute grammatical errors in the attached A Team letter: 

The date is wrong 
The last line of the first page incorrectly referenced "New River wash" instead of Cave 
Creek 
The last sentence in the letter should read "Published NGS benchmarks .. ..". 

A Team will be issuing a letter with the revisions by next week. However, I thought that in 
order to keep the project on schedule, it is important for you to receive the information 
contained in this letter right away. As soon as I receive the revised A Team letter, I will send 
you a copy. 



Lerrer m DnvldBoggs. Flood Confro1 Dfsrncr of Mancopa County 
JEFuIler Hydrology & Geomorphology, Inc 
Januory 20. 2000 

Should you have questions regarding the map accuracy verification methodology or results 
presented in this letter, please do not hesitate to contact me. 

Sincerely, 
JE Fuller Hydrology & Geomorphology 

Brian R. Iserman, P.E. 
Hydrologist 



Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills & Galloway Washes, FCD 
Fiaure 1 - 

Quality Control Check Cross Section #I 
Survey I DTM I Elevation I Squared 1 

Quality Control Check Cross Section #2 

Quality Control Check Cross Section #3 

1 20641 1032330.721 691920.41 1 2181.91 1 2181.591 -0 271 0.071 

JEFuller/Hydmlogy Geomorphology. Inc, 
Andom Hills Galloway Washes FCD 9414 
January 12. 2000 Page 1 of 6 



JEFulle~ 
Andora 
January 

r/Hy 
Hills 
, 12, 

Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills 8 Galloway Washes, FCD 
Figure 1 

2061 1 1032480.351 691920 171 2180.21 1 2179.701 -0.461 0.21 
Average of the Squared Discrepancies1 0.07 

RMSE~ 0.27 

Quality Control Check Cross Section #4 
I Survev I DTM I Elevation I Sauared 1 

Quality Control Check Cross Section #5 

drology Geornorphology. Inc. 
i Galloway Washes FCD 99-14 
2000 

-~ ~- 

Page 2 of 6 

- . ... 
Elevation 

2175.06 
2169.67 
2167.49 

Point # 
2043 
2042 
2041 

-. - . - -. -. . 

Discrepancy 
-0.02 
0.03 
009  

Northing 
1029424.71 
1029478.13 
1029515.31 

- - - . - - 
Discrepancy 

0.00 
0.00 
no1 

Easting 
691932.86 
691 924.98 
691923.26 

Elevation 
2175.07 
21 69.64 
2167.41 



Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills 8 Galloway Washes, FCD 
Figure I 

Qualiiy Control Check Cross Section #6 

JEFullerIHydrology Geomorphology, Inc. 
Andora Hills Galloway Washes FCD 99-14 
January 12.2000 Page 3 of 6 



Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills 8 Galloway Washes, FCD 
Figure 1 

Quality Control Check Cross Section #7 
Survey DTM Elevation Squared 

Point # I Northing I Easting I Elevation Elevation Discrepancy Discrepancy 
2382 071 2382 3 1  0 271 0 07 

JEFullerIHydrology Geomorphology, Inc. 
Andora Hills Galloway Washes FCD 99-14 
January 12,2000 Page 4 of 6 



Quality Control Check Cross Section #8 

Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills 8 Galloway Washes, FCD 
Figure 1 

JEFullerlHydrology Geornorphology. Inc. 
Andora Hills Galloway Washes FCD 99-14 
January 12.2000 

1094 
1093 
1092 
1085 
1091 

Page 5 of 6 

1029498.46 
1029523.30 
1029548.07 
1029561.54 
1029573.21 

Average of the Squared Discrepancies 
RMSE 

699831.99 
699831.99 
699832.01 
699831.57 
699831.88 

0.22 
0.47 

2377.50 
2377.26 
2377.53 
2377.72 
2377.99 

2378.03 
2377.79 
2377.98 
2378.25 
2378.49 

0.53 
0.53 
0.45 
0.53 
0.49 

0.28 
0.28 
0.20 
0.28 
0.24 



Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora Hills 8 Galloway Washes, FCD 
Ficrure 1 

JEFullerlHydmlogy Geomorphology, Inc. 
Andora Hills Galloway Washes FCD 99-14 
January 12, 2OW Page 6 of 6 



Topographic Mapping Quality Control Results 
Root Mean Square Error (RMSE) Calculations 

Andora   ills 8   allow& washes, FCD 
Attachment 2 

Planlmetrlc Quality Control (digital ortho photo and top0 map compared to survey results at control points located In mapping area) 
I Suwev I Measured from Countour Man I Dlscreaancv I Sauared Oiaerananrv I 

I I I I I , 
I 

I I I I I 
Average of the Squared Dlscrepanclesl 2.461 10.681 0.05 

JEFullerIHydrology Geomorphology. Inc. 
Andora Hills Galioway Washes FCD 99-14 
January 19,2000 Page 1 of 1 



1920 WEST PEORIA AVENUE . PHOENIX, AZ 85029 1 TEL (602) 906-0020 = FAX (609) 906-0019 

1802 W. GRANT AVE., STE. 11 0-5 1 TUCSON, AZ 85745 . TEL (520) 623-8503 m FAX (520) 623-8504 

David A. Rhine, PRLS 
EXeCUt>veVsce President 

Stone E.  Wahl, PRLS 
Executive Vice President 

I 

Maricopa County Flood Control District 
& J. E. Fuller 1 Hydrology & Geomorphology 

Attn: Brian Iserman, P.E. 

re: Andora E i s  Pr Galloway Washes Control Survey 

January 21,2000 

A TEAM Professional Associates has recently completed a photogrammetric survey 
of the above mentioned area for flood control district review 

Survey control for this project was researched with the understanding that this 
project was to be submitted to the Federal Emergency Management Agency 
(FEMA). Horizontal control was established using published triangulation stations 
from the National Geodetic Reference System (NGRSIHARN) A minimum of three 
triangulation stations were used to develop the state plane coordinates used for this 
project 

Static occupations utilizing Global Positioning System (GPS) equipment were used 
throughout the control network Standard methods and procedures in this project are 
encompassed in the outline for STANDARDS FOR GEODETIC CONTROL 
NETWORKS (Version 1.0, dated May 23, 1995) to establish the aerial ground 
control network The network solutions produced in the least squares adjustment had 
ratios better than 1 part in 100,000 The adjustment also proved the position for 
triangulation station, 'WILDCAT' which has been reestablished with railroad spike 
in rock, did not fit the expected accuracy for this network 

The vertical control used in this network was based on previous mapping (in this 
same area). Published benchmarks were researched in this same area but were found 
to be destroyed by development and other roadway improvements. The FEMA 
benchmark listing in this area proved to be very subjective A number of the 
reference benchmarks listed were referencing top of pavement at specified 
intersections. Other benchmarks in the immediate area proved to be a reliable source 
for previous mapping elevations. The leveling network was established on critical 
points of the GPS network. Instrumentation used was a Wild Na2000 (second order 
) digital level. This second order instrument has proved to be very reliable on 
previous projects. 

A TEAM also checked reference benchmarks listed on previous mapping 
benchmarks of the Cave Creek wash area. In reviewing our leveling network, it 



appears that there are previous mapping network benchmarks 0.62' lower than other 
benchmarks listed on the same FEMA maps covering the Andora Hills and Galloway 
Wash areas. 

There are clearly two setsIdaturns of vertical reference markers that are currently 
listed on the FEMA maps Descriptions identifying the RM's can be traced to 
supporting documents of previous mapping sub-contracts completed in conjunction 
with FCD 95-28. In review of these documents, it is unclear if either set of data 
initiates and closes back into published benchmarks showing quality assurances and 
completeness. 

In conclusion of this project, the horizontal control and mapping of this project is 
very reliable. The vertical control base used for this project is consistent to the 
previous mapping datum and reference markers east of the Cave Creek Wash area 
study. Published NGS benchmarks are not readily available in the immediate area. 

David A. Rhine, PRLS 



Project No. 91 9 Maricopa County Flood Control District, 
Gallaway and Andora Hills Washes. 

Cave Creek. AZ. 

July 07. 2000 

DESCRIPTION 
Top of bras$ cap at conlodine intersection Cave Creek RoadlRancho Msruna B M  , 
?melion 28, T6N. R4E N1 WOZE 88, E688835 02 (NADBJ) 

ID 

I AHW-I 1 21 68.60 

I GW-1 ( 2289.66 

Coordinates listed in this document are consistant with standards and 
proceedures producing second order, second class leveling. 

REPORTED 
ELEVATION 

MCFCD bmss cap on stone bas4 at north end of CU~O~WII, locatmi on the wst 

slde of School H o m  Road. at Andon Hllls Wash, apprmimatcly 0 14 mila souih 
of mnterwsbn Caw Cmek RoadlSchod HOUSC Road8 Sadon 28, TSN, R4E 

N102SS34.74, Em1 901 80 (NAD83) 

MCFCD brass cap, on top of the north end of culvert head wall located on east 

sldc of G a l h a y  Road, appmmately 0 25 mlle noilh of Cave Creek Road, 

Section 27, T6N, R4E N1030149 93, E696J83 49 (NADBJ) 

I 6 1 2443.44 
o!d refcl2443 70 

prepared for Maricopa county .Flood Control District 
and J.E.Fuller I Hydrology and Geomorphology. Inc. 

1 Of 1 prepared by A TEAM Professional Associates, Inc. 

1 ( 21 07.87 

I 2 1 2128.59 l ~ o p  of bnrs  cap at centerlme inbrsectwn Spur C r w  Road. appmamately 
115 feet north of the csn*rlme intenection of Cave Creek RwdlSpw Cross Road, 
Sscbon 28. TBN, R4E N1030858 46, €689461 85 (NAD83) 

Brdss cap on top of south end of cubed h-ll, loatad apprommateiy 25 feet 

north and 25 feet m s t  of conterlme l n t e W o n  Mula Tnln RoadlSerane Street. 
Sectlon 35, T6N, R4E N1028625 55, E702432 49 (NADBJ) 

I 3 1 2209.95 
old mf-ci2210 46 

I 5 1 2373.76 

El14 Cor. Sec 28, TBN. R4E. MCHD bm.8 cap In hmdM Locatad altha 

~Mlerllne of S c h d  Hcusm Road, apprOdmCddy 0 2  mdm north of the mnlmedbn of 
Caw Cmek RoadlSchDol Hwso Road. SCC110(128, T6N. R4E 
NlW1481 10, EB9191675 (NADBJ) 

Bnss cap stamp! "RLS 11062. T6N, R4E. 1/426/35.1997 locsted in pavement, 

approumdeiy I 0  feet west and 15 fact north of cmtsrlim intersecWn of 
Sundame Tra~VTranqu~l Tnil. Section 35. T6N. R4E N1028893 58, E690813.23 (NADBJ) - 

I 7 1 2557.1 0 Bnss Cap in center line of Camfree D m ,  appmmateiy 0 2 mlla m s t  of 
intemecUm Plma RoadlCsrefree Dnve. Section 36. T6N, R4E 
NlO277lO 79. E708517 19 (NADBJ) 

I RM-3111 1 2005.81 

[ RM-130 1 21 64.75 
(A Team RM 16) 

Bras cap In emcrate 10 north and 6 fact wst of dactnc transformer W68540 
on the west side of Andora Hllk Wash Dnve, m the noaheast quarter of Section 32, 
T6N, R4E, appmmate ~oord~ates N1028278 32, E485054 4 (NAD 27) and 
Nl028632 64, E8&U138 07 (NADBJ) 

Chwled square In wncrete base for Fiag age ln front of Amencan Legion Post 34 

On north side of Cave Creek Road, 0 2 mlle west of School House Road. Section 28. 

T6N. R4E N1030324 40, E691046 55 (NADBJ) 



FDS of Andora Hills and Galloway Washes, FCD 99-14 



Pro). A919 

STATE 
L.(ltude Longnude NorIhing 

(I. FT,) 
335033.04448 111 58 10.05004 1054081.919 
335050.45300 1115637.03488 1036748.143 
3351 00.50705 111 5512.14294 1W68U.412 
335056.47352 111 54 31.16392 lOJM4S.010 
33 51 02.20732 11 1 53 M.28931 1037026.263 
33 49 40.14663 11 1 52 29.23550 1028733.707 
3348 49.42104 11 1 52 27.51722 1MJW6.654 
33 48 49.32958 11 1 55 01.39939 1023594.764 
33 48 49.26240 111 57 34.00696 10235W.673 
33 49 47.42398 11 1 58 07.37107 1029470.W9 
3350 12.85532 (11 57 45.71046 1032050.407 
33 50 21.63328 11 1 57 42.80976 1032927.428 
33 50 33.10675 111 57 26.37463 1034086.539 
3349 42.53291 111 57 18.87756 1028974.511 
33 50 08.79255 1 l l 57 05.09120 1031628.307 
3350 27.71 193 11 1 57 07.29018 lCt3354L.659 
33 50 33.56743 111 56 35.52855 1034131.703 
334947.19075 111 5635.27201 1029444.140 
33 49 58.95171 111 56 09.29956 1028408.740 
33 4955,12377 111 56 05.73499 1050245.436 
335020.4143B 111 5620.34659 lW2801.948 
335005.80373 111 5557.40997 1031324.803 
33 49 15.92270 111 55 51.75585 1026282.979 
33 49 34.25478 11 1 55 26.47541 1028133.868 
335om. imi  i i i ~ 3 3 . 5 8 0 5 3  1030748.884 
334955.01479 1115501.55915 1030233.927 
3349 19.58378 111 5505.!3691 1026652.723 
334941.15483 111 5446.93253 lMBB3J.045 
334955.84460 111 5429.89072 1030317.907 
334939.10151 111 5426.33363 1028625.614 
33 49 13.77034 111 54 31.07579 1025065.220 
33 49 29.29751 11 1 53 50.86528 1027635.M 
33 49 29.50738 111 5329.24653 1027656.880 
33 49 39.70595 11 1 53 28.84546 1028687.523 
3349 15.65514 111 53 10.24M15 l(nm57.Wl 

Photo Control 

Maricopa Coum, .ood Control District. 
Gallaway and Andora Hills Washes, 

Cave Creek. AZ. 

PLANE 
riasting 
(I. FT.) 

683970.991 
691816.699 
698975.942 
702431.880 
707059.577 
712717.802 
712864.859 
899881.936 
687006.542 
M194.806 
88MI22.907 
886267.956 
687654.623 
888285.016 
669448.858 
689284.035 
691943.041 
691963.474 
894154.147 
694456.167 
893223.212 
605157.559 
895853.773 
697597.m 
697167.484 
699868.484 
699527.671 
701 102.310 
702556.621 
702839.951 
702440.1 21 
7o5648.683 
707635.810 
707609.390 
709Zs.505 

Orthrmetrk 
Height 
(S. FT.) 
2127.597 
2213.539 
2439.346 
2558.571 
2797.370 
2730.770 
2672.219 
2400.133 
2099.015 
MI 3.789 
2050.773 
2046.574 
2098.861 
21M1.122 
2127.958 
2124.326 
21 77.535 
21 7 4 . m  
2240.563 
2246.144 
Z231.478 
2248.31 9 
2359.887 
2349.073 
2316.846 
2389.769 
2389.661 
2403.647 
24e4.185 
2452.564 
2458.456 
2545.851 
2589.388 
2598.387 
2623.285 

STATE PLANE 
Northing Eartlng 
(M) 

315188.169 M 4 . 3 5 8  
318000.834 210865.730 
31 6026.824 21 3047.867 
315908.744 214101.237 
316085.805 215511.759 
313558.034 217236.386 
311995.308 217281.209 
311991.684 213324.014 
31 1990.437 209399.594 
313782.663 83542,516 
314568.984 ZW099.782 
314836.U)O 209174.473 
315189.577 209597.129 
313631.431 209789.273 
314440.308 210144.012 
315M3.193 21ODS7.678 
315203.343 210904.239 
313774.574 210910.467 
313458.984 211578.184 
314018.809 21 1669.935 
314798.033 21 1294.435 
314347.800 21 1884,024 
312811.052 212029.174 
313375.142 212627.840 
314172.199 212496.649 
314015.301 213319.914 
312923.750 213216.034 
315588.312 213695.9&2 
314040.898 214139.258 
313525.Ml7 214225.617 
312744.879 214103.748 
313223.174 215142.764 
315229.759 215693.491 
313543.951 215703.726 
312803.134 216182297 

Page 1 of 2 

Otthomtrk 
Height 

IM) 
648.493 
674.688 
743.514 
779.854 
652.640 
832.343 
614.494 
731.562 
639.781 
61 3.804 
625.077 
623.797 
639.734 
642.557 
648.803 
647.496 
663.714 
882.687 
882.925 
884.626 
680.156 
685.289 
719.295 
715.999 
706.176 
728.403 
728.370 
732.633 
757.181 
747.543 
749.339 
775.977 
789.241 
791.m 
799.579 

ZONE 

AZ C 
AZ C 
AZC 
AZ C 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZ C 
AZ C 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 

SCALE 
FACTOR 

099990029 
09999MW)8 
0999WXK)O 
099990001 
099990006 
099990019 
0 99990019 
0 99990000 
099990019 
099990029 
099990022 
099990022 
0 99990017 
0 99990016 
0 99990013 
0 -13 
0-7 
OggggOW7 
oB999M04 
099510004 
oD9990MX, 

099990003 
099990002 
OggggOWl 

OggggOOOl 

0999smw 
0 99990000 
0999wwo 
OggggOWl 

099990001 
099990001 
099510004 
0 9999MM7 
0.99990007 
099990010 

Prepared for Mariwpa County Flood Control Distrid 
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culvcr( Control 
101 33 49 58.91031 
1022 33500075580 
201 33500014416 
p2 335001.55647 
301 334957.52123 
3M 334958.SW24 
401 33493329133 
402 33 49 28.48BZ5 

Maricopa Coum, . iood Control District, 
Gallaway and Andora Hills Washes, 

Cave Creek, AZ. 

A Z C  
A Z C  
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 

Global Positioning Systems (GPS) was used to locate all control listed. Triangulation station 'NR 06' and 'NR 15' were the 
primary geodetic control used to rectify geoid modeling of vertical data. Control coordinates are in Notth American Datum of 1983 
(NAD83) (HARN) Arizona State Plane, Central Zone (0202). 
Elevations listed are based benchmalks l i e d  'Flood Insurance Rate Map' (FIRM) number 04013C0805 F being in NGVD29 datum. 
Benchmark RM130 was the primary benchmark recovered from the above mentioned FIRM map. 

RM130 Chiseled square in the concrete base of flag pole in front of American Legion Post 34 
located on the north side of road 0.2 miles west of School House Road. 

Coordinates listed in this document are wnsistant with standards and proceedures 
producing second order, second class positioning. 
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Proj. ~ 1 9  

Point 
Number 

1 
2 
3 
4 

4A 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27A 
26A 
29 
30 
31 
32 
33 
34 

Latitude 

Photo Control 

Longitude 
STATE 

Northing 
(I. FT.) 

1034081 919 
1036748 1 43 
1036833412 
1036446010 
1037026 263 
1028733 707 
1023606 654 
1023594 764 
1023590 673 
1029470 679 
1032050407 
1032927 428 
1034086 5J9 
1028974 51 1 
1031 628 307 
1033540659 
1034131 703 
1029444 140 
1028408 740 
1030245 438 
1032801 946 
1031324 803 
1026282 979 
1028133 668 
1030748 684 
1030233 927 
1026652723 
1028833 045 
1030317 907 
1028625 61 4 
1-5 220 
1027635 085 
1027656 690 
1028687 523 
1026257 001 

Maricopa County ,od Control District. 
Gallaway and Andora Hills Washes, 

Cave Creek, AZ. 

PLANE 
Easting 
(I. FT.) 

683970.991 
691816.699 
698975.942 
702431.880 
707059.577 
712717.802 
71 2864.859 
699881.936 
687006.542 
884194.606 
686022.907 
6mB7.958 
687654.623 
688265.016 
689448.858 
6892W.035 
691943.041 
691983.474 
69454.147 
694455.1 67 
693223.212 
6951 57.559 
695633.773 
697597.900 
697167.484 
699868.484 
699527.671 
7011M.310 
702556.621 
702839.951 
702440.121 
705848.963 
707655.810 
707689.390 
709259.505 

Orthometric 
Height 
(S. FT.) 

2127.597 
221 3.539 
2439.346 
2558.571 
2797.370 
2730.779 
2672.219 
2400.133 
M99.015 
2013.789 
2050.773 
2046,574 
2098.861 
2108.122 
2127.958 
21 24.326 
2177.535 
2174.822 
2240.563 
2246.144 
2231.478 
2248.31 9 
2359.887 
2349.073 
2316.846 
2389.769 
2369.681 
2403.647 
2484.185 
2452.564 
2458.456 
2545.851 
2589.368 
2598.387 
2623.285 

STATE 
Northing 

(M) 
315188.169 
316000.834 
31 6026.824 
315928744 
316085.605 
313558.034 
311995.308 
311991.684 
311990.437 
31 3782.663 
314568.964 
31 4836.260 
315189.577 
313631.431 
314440.308 
315023.193 
315203.343 
31 3774.574 
313458.984 
31401 8.809 
31 4796.033 
31 4347.800 
31281 1.052 
31 3375.142 
314172.199 
314015.301 
31 2923.750 
313588.31 2 
314040.898 
313525.067 
31 2744.679 
31 3223.1 74 
31 3229.759 
31 3543.957 
312803.134 

Page 1 of 2 

PLANE 
Eati~ng 

(MI 
208474.358 
210865.730 
21 3047.867 
21 41 01.237 
21 551 1.759 
217236.386 
217281.209 
213324.014 
209399.594 
208542.516 
M9099.782 
2091 74.473 
X19597.129 
209789.273 
210144.012 
210087.678 
210904.239 
210910.467 
211578.184 
21 1669.935 
21 1294.435 
21 1884.024 
212029.174 
21 2627.840 
212496.649 
213319.914 
213216.034 
21 3695.984 
21 41 39.258 
214225.617 
214103.749 
215142.764 
21 5693.491 
215703.726 
216182.297 

Orthometric 
Height 

(MI 
648.493 
674.688 
743.514 
779.854 
852.640 
832.343 
814.494 
731.562 
839.781 
61 3.604 
625.077 
m.797 
m9.734 
642.557 
648.603 
647.496 
663.71 4 
662.887 
682.925 
684.626 
680.156 
685.289 
719.295 
715.999 
706.176 
728.403 
728.370 
732.633 
757.181 
747.543 
749.339 
775.977 
789.241 
791.990 
799.579 

HOT. ABOVE 
ELLlPSOrn 

(M) 
619.844 
646.1 30 
71 5.008 
751.370 
624.201 
803.810 
785.699 
702.889 
61 1.017 
585.096 
596.41 5 
595.148 
611.110 
613.870 
61 9.959 
61 8.876 
635.121 
634.233 
654.272 
655.999 
651.554 
656.681 
690.625 
687.365 
677.573 
699.811 
699.729 
704031 
728.608 
718.949 
720.709 
747.388 
760.663 
763.426 
770.993 

ZONE 

AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZC 
AZC 
AZC 
AZC 
AZC 
AZ C 
AZC 
AZC 
AZC 

SCALE 
FACTOR 

099990029 
099990008 
0 99990000 
099990001 
099990006 
099990019 
0 99990019 
0 99990000 
099990019 
0 99990029 
09999W22 
0 99990022 
099990017 
0 99992016 
099990013 
0 99990013 
0 99990007 
0 99990007 
09999W04 
099990004 
099990005 
099990003 
099990002 
0999SXXXll 
099990001 
0 9999WM) 
099990000 
0 99990000 
09999C4X)I 
099990001 
099990001 
o m  
099990007 
OSSMC07 
0 9999001 0 
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Proj. 319 

Culvert Control 
101 33495891031 
102 33500076380 
MI 33500014416 
M2 335001 55647 
301 33495752123 
502 33495698424 
401 33 4933 29133 
402 334926 48925 

Maricopa County. ~ o d  Control District, 
Gallaway and Andora Hills Washes, 

Cave Creek, AZ. 

A Z C  
AZC 
A Z C  
A Z C  
AZC 
A Z C  
A Z C  
AZC 

Octobt. -3, 1999 

Global Positfoning Systems (GPS) was used to locate all control listed. Tr~angulation station 'NR 06' and 'NR 15' were the 
primary geodetic control used to rectify geoid modeling of vertical data Control coordinates are in North American Datum of 1983 
(NAD83) (HARN) Arizona State Plane, Central Zone (0202) 
Elevations listed are based benchmarks listed 'Flood Insurance Rate Map' (FIRM) number04013C0805 F being in NGVD29 datum. 
Benchmark RM130 was the primary benchmark recovered from the above mentioned FIRM map 

RM130 Chiseled square in the concrete base of flag pole in front of American Legion Post 34 
located on the north side of road 0.2 miles west of School House Road. 
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A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Gronr Road - Ste 110-5 -Tucson. Arizona - 85745 - 15201 623-8503 - (520) 623-8504 Fax 

Station Name: D O# I . P r o j c ~ t N a m e : & A R ~ . t o P f i  &?&&7p ~ G D  
RccciverNo: 6 0 S f  . Jobnumkr: # q/ /4  
Day of Year: a 7 3 1999 . LocalDate: mo. '2 dau3@ v*lr 1999 . 
Session No: 0 (forhnstatic). Operam: C & A b  L L I & ~  

U A  CODE POSTION 
Reuiw Model: 4000 SSE (X) 4800 ( ) 4000 SE ( ) . 

LlL.2 wlGP 00 ComoLlL.2 LZ( Geod  at: : 3.2 " 5 0  . 33,ca " N  A n l c n n a T ~ :  coma ) : 
Long: 111 ~ f g  0 9 .  rl IT " W Tribrach: Sowcisha Wild a T m n  Penm 
Ellip. Height: LJf2 u + M PDOP: a. W - U T C  Time Offsct: MST= -7:W O %: S/ 
Ending: Type of Survq: Fast Static ( X ) - Fast Static ( ) 

Lat: 3 3  JO ' 3 X  Y f  " N  Actual= Start 13 : 1 .Stop: 16 : I #  . UTC 
Long: 1 1 1  " J s  ' a r ,  75 '. w ~ e g .  SV'S used: 0 3 , 3 / +  dg, 00: I ? ,  1 I ,  2 3.24 . i 
Ellip. Height: D 4 lo - M P D 0 P : U  EndSV'sUsed:@3,3/,nG,e4,/7,a/,d3,d4 

~ n t .  1 ~ .  4 3 v 5 7' 7 ) ~ ~ 3 - ~ 9  Y I I ) I . S ~ S  (fi)i)5.do 3 ) f . d a .  1 
Height (M) 2 4 6 8  1 2  1- 5 = f 9 Y . 2 4 M $ 2 .  I 
Weather Condmons P Cloudv Overcast Hot (%h Cool Cold Calm 6 & v  5 OF +I- - 

Rubb~np Performed ( )Yes M N o  I 

bES6~ f  IJfLLS L b  

e 
I O @ * I  

V . .  . < J o  /- 7 

TgeofMonument 1, h A Z L  /&Tit 5 4 ~ l y Z h  Stamp~ng 4 

Top of marker p4 flush M ( ) above ( ) below Nat Ground Detail Nota f~ r, A f PAMA L 

1 
i 
i 6 

DL5 fil)-TbLgr~d' 
T n A r C  FehJ 

I 

I 
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A TEAM Professional Associates, INC. 
. 1  GPS STATION LOG 

1802 W. Grant Road - Ste 11&5 -Tumn.  Arizono - 85745 - 1520) 623-8503 - (520) 623-8504 F m  

# 2  . . Station Name: . Project N ~ u :  P#&rr ~ r r f f  ( -0 I?= 
Rccdver NO: 7 6  62 . lob~unuk~ n 419  
~ a y  of Y ~ U :  a w  1999 ww: mo. IB dav I war 1999 . 
Sssion No: 0 (forfaststatic). Opmtor T a r  & ~ \ I w J  

C'A CODE POSITION 
&g Rccciw Model: 4000 SE flo 4800 ( \ 4000 

 at: : 33' 5 0  ' 31 24 - N  ~ n m - r y p :  C ~ ~ D L I N W I $ M  C ~ ~ L I N (  ) 21:r('l : 
Long: /// O 58 5 R /D " W Tribrach: SoKKisha Wild WP Torsun Pentax 
Ellip. Height: 0s L; G $r M PDOP: Local-UIT Time OEset: MSTE -7:OO 

Type of Survey: Fast Static ( X ) - Fm Static ( ) 

 at: 33 " 5 0  32.84 - N  ~ctual= Stan / q :  /Y .stop: d 0 : O O  .UTC 
/ / I  " 5% /o,/w '. W Beg. SV'sUwd: D/.  /Y.  /?. 2 / ,25  ,?f? 30 Long: 4 

Ellip. HcigWaj /O - M PDOP: End SV'sUsed: 01. w. / Y  , 1 5 .  a;/ 25 . 2 9. 30 . 

Ant. 1l/.G4h 3) 5 ) /  5 R C  7) 9)L 506 11)I*%b (fi) 1) 3 
I 

Height (M) 21 4)Lsgr 6)/,545 8 ) / ,  5176 10) ,4 12) IJ+&~ Mean= 1,5% . 2) M A  . 4 
weather Con&uons: && P. CIOU~V 

Rubbing Performed ( )Yes ( )No J I 
i 

. 

I 
T y c  of Monument S W l g  
Top of marker. J I flush M ( ) above ( )below Nat Ground Detail Notes 1 



M r Ckrwr r iUiiiSStOTrar nS; iuLraSiS ,  r l w b .  

GPS STATION LOG 
1802 W. Grant Road - Ste 110-5 -Tuwn.  Arizona - 85745 - (520) 623-8503 - (5201 623-85W Fm 
4 7 AojktNamc B~fl Sration tiam: LO f O L  

Rccciva No: 7/n L 2  . Joblurmba: # '414 
Day ofYcar: 7 4  1999 . Local Date: mo. I D  dav / vear 1999 . 
Sasion No: o (for fan static) . OpaWr To56 a- W,MM 

UA CODE POSITION ! 

kw R~xi-mModd: 4 0 0 0 S S E 0 0 4 8 0 0 0 4 0 0 0 S E ( \  . 
Lat: : 33 ' 5 0  ' 32,4/ ' N h e n n a  Type: ConmLlN w/GP 00 ConmLlL.2 ( ) Geodetic( 1 ,' 

Long: / / /  " 66 0qW"W Tribrach: SoKKisha Wild WP Tooam Pmtax 
EUip. ~eigh t$O 5%1 - M PWP: 1.9 Local-UTC Time -1: MST= -7:OO 
Endiner: Type of Sury.: Fast Static ( X ) - Fan Static ( ) 

Lat: 2 3  " 56 ' 24,06"~ Actuals StaR m: 34 .Stop: &'I : 0 Y . U T C  
b u g :  I / /  o 6% 1 0  $6 w B C ~ .  s v s u ~ d :  Q/. 14, /s 16, as. 29 
EUip. Height: M PDOP: a End SV's Used: 0 1  /4. / c  & .2-2 2 5 j 

!, 

A ~ L  1) 138.4 3)/,365 5 )  ' 7) 9) 11) (fi) 1) 3) 1 
Hdght (M) 2)J 58L 4) 1,545 6) 8) 10) 12) Mean=) 5 8 5  . 2) Mean ]I 
Weather Condiuo~: E r a  P. Cloudv Ovman - Warm Cool Cold Cairn OF+/- . 1 - 

T y e  of Monument: Scampmg: 
Top of marker I ) flush M ( ) above. ( ) below Nat Gmunq Detail N w s :  

1 
I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Sre 110-5 -Tucson Anlono - 85745 - (520) 623-8503 - (520) 623-8504 F a  

Station Name: / , h j e u  Name: ma P,'U s& ,,,,A F d h  . 
Receiver No: 7b6 2 . Job number: # 
Day of Year: Z 78 1999 . Local*: mo. OLT dav 4"- vear 1999 . - 
Session No: Operator: 4 44 

CIA CODE POSlTlON 
f&g R ~ c a n  Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . 
Lat: : 33 50 3 5 &., N Antmna T p :  ComoLlL2 wlGP 00 Com~LlL2  ( ) Wetic( 1 ,~ 

Long: /// 5 B  /obS" W Tribrach: SoKKisha Wild Hi? T o w n  Pentax 
Ellip. Height: 6 70 - M PDOP: Z./ Local-UTC Time 0Ese.t: MST= -7:OO 

Type of Surv~y: Fast Static ( X ) - Fast Stauc ( ) 

Lat: ?3 " 50 33 78 .. 
/// " 38 ' / ~ ~ 3  "Wo 

A d =  Start /7 : 95 . Stop: 78 :& 3 . UTC 
Long: Beg. SV'sUsed: 6/, 03.08. 29. / C .  3 ) .  Z /  z x , .  z 5 . i 
Ellip. Height: 60 4 t M PDOP: Z'. End SV's Used: o/: u& 29 .' /S .  3;. E l ,  2 3 ,  25 , , 

Ant 1 ) / 9 z  3) /59251~59 3 7 3 / 5 9 2  9 )  ,572 111 1591 (A) 1 ZZ 1 
Height OM) 2 9  <9Z 4) /k ' 3 7  

L 3 3 ) ~  . .  
6f /  5%.>572 10);. 5-9)  1 2 ) / 5 7 /  Mean= 532 . 2 ) ? ' L M ~  . 3 

Weather Conditio . Cloudv Overcan HO-CWI Cold a r e e m  OF +I- . 

, m 

T p  of Monument: /V A / f bJ ,Z /4 I / I  5 h i n  e r  Stamping: 
Top of marker: M ( ) above: f ) below: Nat. Ground Duail Notes: - 

bing Performed ( )Yes ~ N O  . 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Granr Rood - Ste 110-5 -Turnon. A W n o  - 85745 - (5201 623-8503 - (5201 623-8504 Fm 

Station Name: t7bd a . pro@ Name: ~ M Z W P  CV~A/TY h I 
RtaivcrNo: Cuff1 . Jobnrrmbn: # 4/"1 

ofyear: a 73  1999 . ~ o c a l ~ a t c :  mo. 4 dav 3/29 vcar 1999 . 
Session No: 0 (for fast static) . Opetam: r.ffr)n L LARE 

U A  CODE POSITION 
lkiziwr Model: 4OOOSSE004800( 1 4 0 0 0 S E ( )  . ' &g 

3 3  " S B  LlILZwIGPOO ComLl/L2( ) Geodetic( j k t :  : ' 64,56 " N  Antmna7'ypt:Cxmt~ 
0 

3 g, 4 5 " W Tribnch: SoKKisha Wild To~con Pentax Long: I / l 
EUlp. Height: /rC 77 f M PDOP: fi Local-U7C Time Offset: M S F  -7:OO Ld,'d 9 
E* T~JX of S u n q :  Fast Static ( X 1 - Fast Static ( ) 

L=: 3 3 $ 0  c?r .sa  .'N ~ c t u a l = s ~  /3 : A  .stop: / 7  : 3 9  .UTC 
Long: I I I ' ~ 6  ' 3 6 , 4 1  "W Eeg.SV'sUsed:CI3,bR,?1,/5~/7~31,rl3,d$ . i 
EUip. Heighc 0 6 4 0 M P D 0 P : a  EndSV~~Used:J4,03,~~4',71./1,17;d1,d3,;(J 

c/ 311,550 ~)/.sY 4 7)/,5+9 9) I.J$I 11 cft)i)$,o~ 3 6 . / 0 .  
i 

Ant. 1)f. 5.5 o 
Height(M) 2)l.  S58 4 1 1 . 1 ~ 9  611. hVQ8h. 11I IQ~~.JS'/ 12::..'75@ M a =  f.J50 . 2 ) s  r 2 MeanSeanS69. 1 
Wearber Conditions: P. Cloudv Overcast ~ o t  c6ZJ - CGQI cold calm 6GZ$ 93- OF +I- . 

i 
3 L 

i 

I 

~l 

'Q 
1 
r *> 

fy&G b 
"-' -0kTe g- * --. 
1 

5 $  -2, ? L L f d f  - 
I 

I 
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I 
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T . y  of Monument: GP d N 4 LL /A,% f# 

m 
r\ 
x 
B 

5 
Q - h 

HZG cr6Ad.n ED 
Q 1 

1 f A u C i ~  

5/I2&KA \r Stamping: - 
Top of marker& flush M ( 1 above: ( )below: Nat. Gmund Detail N o t e s : ~ 6 ~ ~ 0  4 t P A ~ A L  

Rubbing Pafomcd ( )Yes&No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Gront Rood - Ste 110-5 -Tucson. Anzona - 85745 - (5201 623-8503 - (5201 623-8504 Fax 

Station Name: * 02. 
bxiver No: b r 3 A  2 . J O ~  number: 
Day of Year: 27 1999 . Local Date' 
Session No: 0 7 [for fan static) . Opator: 

U A  CODE POSITION 
&g M v n  Model: 4000 SSE 00 4800 1 1 4000 SE ( ) . , 

Lat: : 53. So l L 2  wlGP fX ComLlL2 f Guidetic( j 

Long: / P i o %  &ld WP To~con Penfax 
EUlp. Height*& - MST= -7:00 // ,' 2 
Endinp: Type of Survey: Fast Static ( X 1 - Fast Static ( ) 

Lat: 73-  " N ~ctual= stan 70 a0 .UTC 
Long: / / /  ",FJc, 1 
EUlp Height: r*. - I R  +- 

Ant. 1)/,%83) ! q011 ,T@H) I*%-?, / , n d , I l ) \  bs&b 
Height 0 2 U F Z 9 0 1  ,S=I .%%Y.fiy 12) I .  =TbUulean=l 15797. 2) 

Weather Conditions: P. Cloudv Overcast arm Cool Cold Calm Bree 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Granl Road - Sle 11&5 -Turnon. Arizona - 85745 - (520) 623-8503 - 15201 623-8504 Fm 

0 2  Station Name: . Project Name: F, h . ~ .  
Receiver No: \o A?, . Job numbn: 
Day of Year: 2 7  Y 1999 . LocalDatc: ad 1 0  \dm // a rear 1999 . 
Session No: 0 \D (for fast static) . Operator: / f . , 

CIA CODE POSITION 
@ Receiver Model: 4000 SSE N 4800 ( ) 4000 SE ( ) . I 

Lat: : 33' 50 .53.72-~ 
~ 0 ~ ~ :  1 1 1  I ,  . 3 ~ , . r 3 - r - w  
Ehp. Height: r7b4 9 - M PDOP: 7- 
Ending: Type of Survey: Fast Static ( X - Fast Static ( ) 

m57 'mgb Lat: " N A&= Stan P_ 37 .Stop: 2) - : o w .  UTC 
s 

Long: ~ e g . ~ V ' s ~ s e d : b l , 7 L / . / b , / / ~ .  22. 7 2 S  
Ellip. ~ n d ~ V ' s ~ s e d : f 7 / : ' / q .  13. /(P', 7j 2- . ,I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Rood- Ste 110-5 -Tucson. Arilono - 85745 - 6201 623-8503 - 15201 623-8504 Fm 

Station Namc: 0 0 3 , ProjeclNamc: flc FLooQ 
I 

Rtceivn No: hoe2 , Jobnumkr: # q ~ q  

l h y  of Y m :  27i: 1999 . LocalDatc: mo. 04 dav 7 0  war 1999 . 
0 Scsion No: (for fast static) , Operam: L . 5 T J A R T  

CIA CODE POSITION 
& Recdw Model: 4000 SSE 00 4800 1 1 4000 SE ( ) . '8 

Lat: : 33 50 ' 58.01 ' N AntnmaType: CamDLliL.2 wlGP 00 ComoLliL.2 ( ) Geadetict 1 
Long: 1 1 1  55 IL. 65 ' W Tribrach: SoKKisha Wild WP Pentax 
EUip. Height: t 01 1b.L - M PDOP: Lazd-UTC Time offset: MST= -7:Oo 

T p e  of S m q :  Fast Static ( X I - Fast Static ( ) 
Lat: 33 " 5 0  ' 0 0 . 1 r I  " N  A d =  S m  Iq:n! Stop: 14 :JS .UTC 
Long: l l i S S  ' 11-qb W Beg.Sv'sUsed: D 1 3 0 ~ 0 ~ 1 5 2 I L s L F  I 

EUip. Height: + n 765<-C M PDOP: End SV's Used: f l f  & 14' 14 2: ;< ' 2 9  
l l j / l  :\ 

(A) 1) 3) 
I 

Ant. 1) 1.584 3) 1.54'3 5 )  I .  Lg6 7 )  1.578 9) / . S 1 4  11) 
Height (M) 2) 1 -&O 4) I .  5%L 6)  1. $788) I .  576 10) 12) Mean= 1.505 . 2)  Mcan . . !  
Weather Conditions: &P. Cloudv Overatst ~ o t  (Warml~ool cold &m)~rcu\ i  - 90 OF+/- . 

1 

Tyjx of Monument: &IF( I lpDd Stamping: 
Top of marker: Mflush M ( ) above: ( )Mow: Nat. Ground Detail Notes: 

Rubbing Performed ( )Yes &$No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Turnon. Arizona - 85745 - (520) 623-8503 - r5201623-8504 Fax 

Station Name: 0 3 . Project Name: Mr. FLoho 
k i v c r  NO: &a? , lobnrrmbcr: # 419 
Dayofyear L7-3 1999 . Local Date: mo. 0 7  dav 3 0  vear 1999 . 
Session No: 0 (for fast static) . Operator: L. CI?obRi . , 

UA CODE POSlTION 
Relxiw Model: 4000 SSE (X) 4800 ( ) 4000 SE ( I . 

Lat: : 33 " 5 1 ' 00. bo " N Antenna Type: Com~LlL2 wlGP 00 ComLlL2 ( ) Geodetic( ; 
Long: I\! 5 <  II . 5 6 ' W T n i h :  SoKKisha Wild WP fa - Pentax 
Ellip. Height: f 01 z 6. A 3- M PWP: I.I Local-UTC T i  Oflm: MST= -1:OO 
Endine: Type of Survey: Fast Static (X) - Fan Static ( ) 

Lat: 73 SI ' Ohcilo "N Actual= Stan 2.0 : 20 . Stop: w . q r  . . UTC i 
I 

Long: I I I  " SS . i " w ~ c g .  SV'S used: 01 14 I.< 21 2t 2.5 ?Y 
M PDOP: 3 End SV's Used: OI ' 14' I.<&' 1; . z i  Ellip. Height: t n7? B .L f I I . :I 

i 

h t .  1) f - S o o 3 )  1.504 5 )  1.444 7)1 .4$L  9 )  1.485 1 1 )  (ft)l) 4.86 3)4,89, 
Height (M) 2) 1.5104) 1.49h6) 1.41)Y 8) I.qW10) 12) Mean= 1 - 4 9 3  . 2) 4.90Mean4.8& 

7 

Weather Condnions: P. Cloudv Overcan Hot <and Cool Cold 

~ 

Stamping: 
Notes: 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 1112-5 -Tucson. Arizono - 85745 - (5201 623-8503 - 15201 623-8504 Fm 

Station Name: 3 , ProjeaName: A ~ ; ~ ~ ~  /?OV- #Y F L  A I 
kcaver No: 766 Z . Jobnumkr: # 
Day of Year: Z 78 1999 . Local Date: mo. DL 7 dav 4'A vear 1999 . 
Session No: 0 (for fan static) . Opaator: /?L "/an F/s&hcr 

U A  CODE POSITION 
&g Rfaiw W: 4000 SSE 01) 4800 ( ) 4000 SE ( 1 . ,' 80 
Lat: : 3 3 " 5 / ' B / " N Antenna Type: C O ~ D L ~ L ~  w/GP 00 ComoLlLZ ( ) Geodetic( 1 1 
Long: /// 55 ' 12- O3 " W Tribrach: SoKKisha Wild WP T o w n  Penw 
Ellip. Height: 7-39 - M PDOP: Z'b. Local-UTC Time Offset: MST= -7:OO 
a Type of Survey: Faa Static ( X ) - Fan Static ( ) 

kit: 33 " / 6 / 6 D c ‘ ~  ACNA= Stan /B : q6 . stop: 19 : P 9  .UTc 
Long: /// 55 ' / z "  " W  Beg.SV'sUsed:O/. 29.30./+./5. 7 1 . 2 5 .  i 

Ellip. Height: R33t M PDOP: 3.2 End SV's Used: OI ; Z ' 3 0 . ' ~ .  /5 : 21 ! ' 25 '  
' 

1 ~ 5 6 3  3)/56P51 /S 9) 1563 11) 1562 
\ 

Ant. 4 7 )  C63 (f~) 1) 5 '= 3 5 '  
Height (hf) 2y563 4 ) / 5 d f  6 )  /56f 81 -Td 7 , 1 0 ) / / ~ 6 2  12) , 5 6 z ~ e a n = , / % 3  . 2 ) J ' t M e a n  

Weather Con&uons: P Cloudv Overcan m ~ a n n  Cool Cold m reezv O F  +I- . - - 

P 

j-r 

/ 
-- 

- 

I-- // - 
41yh L a H J  17b 

4 / 

__- - -1 
, 

EN A ?AVEM E,S / a -1 0-  - - I \ 
- - - 0 - -  - -3% ,r 

A ' 4 ' ~  ~ / i 4  s L , n e c  

OVEKuehb PO@EK L , U E )  
P 

4 
D - O L O S ; I I ~  
b .o : t;vsr, . - .'.. . '1% ..- / 

% 0 - -  - - 0  

TypeofMonummt: MA11 ~ / 2 1 / 4  5h,vrer Srampmg: 
Top of marker p flush M ? )above 1 below Nat. Ground Dcml Notes - 
Rubbmng Performed ( )YcS $ @ J o  . 



,, b4'-L A - " . k -  

A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 K Grant Road - Ste 110-5 -Tucson, Arizona - 85745 - (5201 623-8503 - (520) 623-8504 Fm 

. Job number: 
1999 . Local Date: 

Fo'le 7 6 6 r - r 7 3 - 1  
U A  CODE POSITION 

Receiver Model: 4000 SSE N 4800 ( ) 4000 SE I ) . 
LlL2 ( ) Gtod " N Antmna Type: ComoLlL2 w/GP M C o m ~  etict 1 

37: b - W Tribrach: SoKKisha Wild H/Pfia  Pentax 
M PDOP: Local-UTC Time Offset: 1'2 I ~~ - 

Type of Survey: Fast Static ( X ) - Fast Static ( W. 
" N Actual= Start \ b . Stop: .UTC ; 
"W Beg.SV'sUsed:eI.IL(.  1 c 7  r 7 7  %9 

n 7 ~ 7 0 ~  M P D O P : ~  End~~'s~sed:a1;lY;ltrjib;Z2 . ,, 

1 
1 ~ 4 . 4 ~ 3 )  ILCY I ~) ILJ .  D 1 1 ) 1 4 . 4 1  (fi) i)tl.72 3 ) ~  73: 3 

, H e i g h t 0  2 j r t f l t  4 ) l ~ 4 C 6 W 4 ~ ~ ~ : ~ O ~ ~ 1 / 4 ~ 1 2 ) I Y ~ ~ /  - - MIPL=/~I(CO.  2 ) d 7 Z M e a n 4 , 7 7  

Weather Conditions: A b. Cloudv Overcast h o t  h a r m  Cool Cold Calm Breezy O F  +/- . 



, &&rC,dLn i ,  

A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grmt Rood - Ste 110-5 -Turnon. Arizona - 85745 - (520) 623-8503 - (520) 623-8504 F m  

Station Name: CI 04' 4 

1999 . Local Date: 

U A  CODE POSITION 
&g Rtceiver Model: 
Lat: : 

Local-UTC Tie O f i s e r  MST= -7:OO 
Fast Static (X) - Faststatic (L)r . 



A TEAM f rofessional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste II&5 -Tuuon. Arizona - 85745 - fl20) 623-8503 - (520) 623-8504 Fm 

Station Name: fid @ . ~ r o j e n ~ :  A A d  C ~ A  r o ~ & v K b  . 
R c a k r N o :  6 @ 8  I . Joblumber # Q / g  . , 

Dayofyear: 2 7 3 1999 . LocalDatc: dav30 vear 1999 . 
Session No: 0 (for M mticl . opmtor: C ?in9C k 

U A  CODE POSITION 
&g Ruxivcr W: 4OOOSSE0[)480004000SE~~ . ,: 

k t :  : 3 3  " Y 9  ' Yo, 67 N h e r m a  Tp: ComuLlU wlGP 00 ComoLlILZ ( ) Geodctict 1 ; 
Long: / I /  " Id * 3 * 1 " W Tribrach: S o W h a  Wild Totmn Pcntax 
Ellip. Height: 5 7 b  7 4 M P D O P X .  /-UTC Time O&ct: MST= -7:OO ( > ; a ?  
Endins: Type of sun re^-: Fast Sratic (X 1 - Fast Static I ) 
Lat: 3 3  " y q  ' L / I  O J  .IN Aaual=Stan 4 4  9 .stop: ad : Y L /  U T C  
Long: C l I  5 d ' 8.9. 05 " w ~ e g .  SV'S used: L / I  ls.2 1,2.?,a q 1 
Ellip. Height: HA 6 - M P D O P : ~ ~  EndSV'sUsed:fi%; I ( ,  I L , A J  24  . , 

.I 

Ant. 1 3  S ) f , s J < 7 ) L J 3 7 9 ) / . f > 7  1 1 ) / r J 3 6  
i 

(ft) 1) Y-& 3)C / L/ . 
Height(M) 2~.1.214),!JJC6)f~J~<8Y,S3710)/.J3C12)~.53rC ~ e a n = / . s 3 6  . 2)'i.rS M&.oq. 8 

Weather Conditions: P. Cloudv Overcan a Warm Cool Cold 

1 
I 
1 L 

d 

1 
I 



A TEAM Professional Associates, IN C. 
GPS STATION LOG 
0 

not^ . projcct~amc: 
* 

Station N m :  Mc rbD0 
b x i ~ ~  NO: 4 R2. . JObIUInbCr: # 919 
Day ofYesr: 7 .73  1999 . Local Date: mo. 00 da, 30 was 1999 . 
Session No: 0 (forfaststatic). operator: C - S T ~ ~ A P T  

UA CODE POSITION 
&& Receiver Model: 400OSSE 0 0 4 8 0 0 (  ) 4 0 0 0 S E (  1 . 

" 4% 1L2f 1w Lat: : 33 ' 49.09 " N Antenna Type: ComoLlL2 wlGP 00 ComoL ctict 1 : 
SL 28-(G I " W Tribmch: SoKKisba Wild WP 6od1 Pentax Long: I l l  

EUlp.Hcight: f-0924.7 - PDOP: -3;U- Local-UTC Time Offsn: MST= -7:W 
Endina: Type of Surve).: Fasf Static ( X ) - Fast Static ( ) 

Lat: 33 
D ' SO-IS " N Acnral=Stan >I:?-? Stop: 21:4: . UTC 

Long: 
0 

I I I " W Beg. SV's Uwd: < 27 . 
Ellip. Height: t 07411 r; - P O P :  End SV's Uwd: ;''I:; I ;!:f7,'lR 2.1 . 'I . 

11) (ft) 1) 5.OL 3 Ant 1) 1.SLL 3) 1.SL4 5 )  1.sSP 7) 1 hl 9 )  1 516 
He@ (M) 2) i.SL0 4) 1.5246) I .  531 8) 1.515 10) 12) 

Weather Coml~uons /&' P Cloudv Overcast d&m - Cool Cold Bnen IOD T +I- 

l, 

iW of Monument: PP &1J! / ~ H I ~ E R  Stamping: 
Top of marker: &)' flush M M( )above: ( ) bclow: Nat. Ground Detail Nota: I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Rood - Ste 110-5 -Tumn. Arizona - 85745 - t.520) 623-8503 - (520) 623-8504 F a  

Station Name: 00 7 , prom-: M C  FLDOb 

RscivaN0: f . , ~ B 7 ~  . JObnlmlbCX # 915 
Day of Ycar: 773 1999 . W Date: mo. 0 P dav > O  v a  1999 . 
Sasion NO: 0 (for fast static) . Opaator: C. 5rb4 ~y 

U A  CODE POSITION 
&g Reeeiva Modcl: 4000SSE 01) 4800( ) 4000SE I )  . ,' 

Lat: : 33 
0 

' 44.46 " N An- Type: C m L l l U  w/GP 01) ConmLlA.2 ( ) Geodetic( 1 ,, 

Long: 111 SS ' 00.27 "W Tribrach: S o w h a  Wild WP Toocon Pmtm 
Ellip. H d g h t M ~ - :  + M PDOP: 3.9 1-UTC ~ i w  ~tfsn: MST= -1:DO 
Endina: T m  of S m q :  Fast Static ( X ) - Fast Static f ) 

Lat: 33 " 4 0  45. IG " N Actual= Stan z r : 0 5  .stop: ~ ~ : 3 6 :  
/ 

. UTC 
Long: I \ \  55  . I  " W  Beg.SV'sUscd: 0 1 1 5 l r  I L r n n  1 
EUip. Height: t0 632, L - M PDOP: End SV's Used: $7 

' .I 

Ant. 1) I.Slq 3) 1.slo 5 )  l . q y ~ 7 )  1 .4b09)  1.4b4 11) (ft) 1) 4.74~ 3) 4-82 .' 
Height @l) 2) 1.5'24) 1-Sb96) 1.1/708) I-clSb10) 12) Mean= 1.467 . 2) 4.78 Mean . d 

- - 

weather Conditions: fE1W ) P. Cloudv ~vercast &)warm ~ 0 0 1  cold &mj~reezv / b o  OF +I- . - 

THE P D U L D ~ R S  ~ E S T  
/ 

of ~onument: PAI)EL irf ~ O A / S H I L ) L R  Stamping: 
Top of marker: J Wflus f h 

M ( ) abwc: ( ) below? Nat. Ground Detail Notes: 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - 1520) 623-8503 - 1520) 623-8504 F m  

station Name: 7 . ProjectNamc: 
Receiver No: 4573 -5677 - 6076 - 6 8 1  - 6082 I& number: *? 

& 4 L .  F.b 

Day of Year: 214- 1999 . Local Date: 0 I vear 1999 . 
0 (for fast static) . Opaat~r:  Session No: 

U A  CODE POSITION 
&g Rexivm Model: 4000 SSE M OOOSE ( ) . 

5 3  " & ' 47.7% " N Antenna Type: Corn L l L 2  WIGP 00 omo LlL2 ( ) . Lat: : 
Long: / I /  S< ' 0 2 . 4  1 ' W Tribrach: SoKKisha Wild WP T o w n  Pintax 
Ellip. Height; 7- - M PDOP: Local-UTC Time OEkt; MST= -7:OO 

Type of Swcy: Fast Static ( X ) - Fast Static ( ) 
Lat: s 3  " 48 k.99 "N A&=Start I +  :+ .Stop: /S  : /&  .UTC 

0 

1 1 1  &.LC " W  Bcg.SV'sUsed: Oq.oc1.~0?.17.Z\ .AT. 26 
i Long: 

Ellip. Height: &?+ M PDOP: a End SV's Used: 91,ec . @ n q  19, f 1: o & & ~ & z  .I 

1 
Ant. 1) 1. b W 3 )  L U ~  5 )  1dz.9 7 /a? 91 1&9 1l)r  & 7D (ft) 1) 5.46 3) 
Height gun 2) !bus  4) Lys 6). u 9  8)/&4 10 9 1 2 6  Mean= /. 215; $&Mean ', 3 
Weather Conditions: m % a B  cast Hot 1 id Breezy OF+/- . 

1 

Rubbing Paformed ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - 15201 623-8503 - 15201 623-85Od Far 

Station Name: -7 . PrOjcctName: HA P/'&PK L r J m # . ~  FC b . 
Rcccivcr No: 766 Z . Jobnumba: # 
Day of Year: 7 7 B  1999 . Local Date: mo. 6 dav 4 '& war 1999 . 
Session No: 0 (for f a s  static) . Operator: /?I; $0- ?%&A e r 

UA CODE POSITION 
F&g Reaiver Model: 4000 SSE (IO 4800 ( ) 4000 SE ) . , 

33 " 48 ' 48 " N Antenna Type: Com~Lli l2  wKiP 00 Com~L15Z I ) d Lat: : tic( : 
I \  \ " 5s ' 6 / 56 " W Tribrach: SoKKisha Wild WP T-n Penm Long: 

Ellip. Height: 660 + M PDOP: 2.3 Local-LTC Time Offset: MST= -7:OO 
Endinp: Type of Survey: Fast Static ( X ) - Fan Siatic ( ) 

Lat: 33 " 48 495' - N  Actual= Stan /6 : /b . Stop: / 7 : 0 r . UTC 
/// " 55 ' O /  90 " W Beg. SV's Used: 03 DB 0 9 Long: z /  2 3  2 3  3 )  . i 

Ellip. Height: 7 2 4  - M P D O P : L  M S V I U ~ ~ ~ : O ~ , ~ ~ , Z ~ , / ~ ~ . Z ~  Z ?  L 9 3 , , / S  j~ , 

~ n t .  1),590 3 5))59@ 7) 1 5 9 0 9 )  C83 11)1590  (ft) 1) 3 
2/ i 

Height (M) 2@90 4 f / 5 9 /  6 f  ,570 8) ; 5'87101'r 589 1 2 ( / 5 3 ~  Mean= /576 . 2)-5 Lz  MA^ . I 
, 

Weather Condmo P Cloudv Overcast H& Cool Cold Breezv O F  +/- 
1 

2 4  5h ,net 

& A T E T O . ? r : J f l t t  3 
Cpm.nunr tY  

Type of Monument: d/A / L IJ / Z. y4 /4 k n f c Stamping: - 
Top of marker: J% flush M'( )above: ( )below: Nar. Ground Derail Notes: - I 

I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grwt Road- Ste IJ&5 -Tucson. Arizona - 85745 - (5201 623-8503 - 15201 623-8504 F a  

i 
StationNarnc: R , PmjcaName: Ck\I+ iWr FLDOO 

I 
ReceivcrNo: (3092 . Jobnumbcr: # 519 
Day of Year: 273 1999' . Local Datc: mo. 07 dav 3 0  vcar 1999 . 
Sasion No: 0 (for fast static) . @RXM: c. ~ T u A R T  

1 

U A  CODE POSlTION 
&g I(ccdw Modcl; 4000 SSE 00 4800 ( ) 4000 SE ( ) . ' 

Lat:: 39 ' 40 40.0b " N Antenna Type: ComoLlL.2 w/GP 00 ComLlL2 ( ) Gcoddct 1 1 
" 57 ' 3 . L(z " W Tribrach: SoKKisha Wild WP Toocon Long: \ I \  Pcntax 

Ellip. Height: i-1, q7.a + M PDOP: l.P Local-UTC Time OEM: h4ST= -7:00 
ERdina: Type of Survey: Fast Smtic ( X ) - Fast Static ( ) 

Lat : 33 ' 4 8  ‘ 48.44 " N  Actual=Stan IS 4b Stop: I b : I C . VI% 

Long: I I I 33 . Ipq  * W  Beg.SV'sUsed: 09 ns 17 > I  7 3  29 
0 , I  

Ellip. Height: LAO. I - M PDOP: & End SV's Used: 0 . :I , 

' I )  ):bsL3)1.LSI 5 )  1.542 7) 1-560 9) 1:573 11) ( 1 5. I 3) 
i 

Ant. 
Height(M) 2)~&44)1 .6586 )  i.SIp38)1.57010) 12) Mean= I .lolo . 2) 5- 3.8 Mean , 

Wcathcr Conditions: P. Cloudv Overcast Hot a Cool Cold Brazv 85 OF +I- . '.-' 

: PAUW PDluT (god, /&&+IA~EP Stamping: 
M ( )above: ( )below: Nat. Ground Detail Notes: 

Rubbing Performed C )Yes (NN0 



A TEAM Professional Associates, INC. 
GPS STATION LOG 
0 

I 
Station Name: g . Proja%Namc: ( C \ L ~ L O O D  
*No: (0076 . Jobn~tmbcr: # 415 

Day of Ycar: 214 1999 . LocalDatc: mo. 10  dav i vear 1999 . 
Sasion No: 0 (for fast static) . Operator: c -ST 0 h%T 

U A  CODE POSITION 
& ReccivcrModel: 4 0 0 0 S S E 0 0 4 8 0 0 0 4 0 0 0 S E o  . 

" 4/3 47.00 Lat: : 33 " N Antenna Type: ComuLlL2 wlGP flO ConmLlL2 ( ) Wetic (  ) . 
Long: 1 I I " 57 33 -b 2 " W Tribrach: SoKKisha Wild HP Tooam Pentax 
Ellip. Height: t 0 5 h5 .D - M PDOP: a Local-UTC Time Offset: MST= -7:OO 
Ending. Type of Survey: Fast Static ( X ) - Fan Static ( ) 

Lat: l5  " 4 0  Y4.7L .'N Actual= Stan 15 :O(O . Stop: '5 : '6 . IITC 
Long: I I 1  

0 
3 3 . 3 )  "W Beg.SV'sUsed: 0 3 , D b 2 ~ n s I 7 Z t L . Z U  1 

Ellip. Height*%+ M PDOP: End SV's Used: o3'& ' ? 9  '69 '17' 71' &' 27 / 11 

Ant. 
i 

1) 1.674 3) 1.b1lo 5 )  I ~ Q L  7) 1 . 5 9 ~  9) 1.640 11) ( f t ) 1 ) 5 . ~ i  3 ) 5 . 4 S .  
Height (M) 2) 1 .b5 2 4) / .boo 6 )  I .  5% 8) / .&,2010) 121 Mean= I .  b L \ . 2) 5.30 Mean 5:32 1 
Weather Conditions: 6&h P. Cloudv Overca~  Hot 6%) - Cool @Id && B r e w  73 O F  +/- , 

i I 

i 

f j -  ~p'dE9Y OF P v M i  

OF' THE HILL AT W7 

3 3 

Rubbing Performed ( )Yes M)No 

Type of Monument: /5 +I I 14 r R Stamping: 
Top of marker: [%I flush M ( )above: ( )below N ~ I .  Ground De~ail Notes: 

'I 
! 

I 



I 

"' -" " 
3 ' +uc U v ' -  

I' 
A TEAM Pro essional Associates, INC. 

GPS STATION LOG 
1802 W Grant Road - Ste 110-5 -Tucson, Anwna - 85745 - (5201 623-8503 - (520) 623-8504 Far 

1 

" 9  ; Station Name: , Pqect Name: drirDLL5 
! Rcaivcr No: 1008 3 . Job number: # 

Day of Year: 999 . W D a t e :  mo 1999 . / / . . ,  0 1 for tic) . operator: 1 

UA CODE POSITION 
&g 
Lat: : 
Long: 
EUip. Height: M PDOP: 22 
Ending: 

Lat: 33 "YGI 4& 923 " N  
Long: / / /  'SBLV'70 " W  
Ellip. Height: 057  3 - M PDOP: 

Receiver Model: 4000 SSE 00 4800 ( 4000 SE ( 'I . 
Antenna Type: CornuLlL2 wIGP N ComoL1L2 ( ) Geodetic( l ; 
Tribrach: SoKKisba Wild WP To~con Pentax 
Local-UTC Time O f k t  MST= -790 
Type of Survey: Fast Static c(ah - - Fast Static ( 1 
Actual= Start 7 .Stop: /u:YZ .UTC I 

08 .04  17. 71, ~ 3 ~ 2 9 .  I 
Beg. SV's Used: &? 3 1. 
EndSV'sUsed: 133'11. 09, 49, /7.'7/, 73.z27. :I 



I 

A TEAM Professional Associates, I NC. 
GPS STATION LOG 

i 
0 

a Station Name: 
Receiver No: 

L C .  
Day of Year: Local Datc: vear 1999 . 
Session No: I k,d/~u', lz 

UA CODE POSITION 
&g Rseiw Model: 4000 SSE N 4800 ( ) 4000 SE ( ) . s3' ? Cl ' Yb,? 7" N Antenna Type: Com~LlnZ w/GP 00 Como Lat: : LlL2 ( ) Gcodcticf 1 , 
Long: / / I 0  - 07 b?? W Tnbrach: SoKKisha Wild WP Toourn Pentax 
Ellip. Height: DC. '3 ? - M P D O ~  Local-UTC Time OtTset: MST= -7:W 
Ending: Type of Swcy: Fan Static ( X ) - Fan Static ( ) 

Lat: 5 2 "  V " i 4 7 . m ~  Actual= Stan 



I # ,  + L A  'I"- 

A TEAM Professional Associates, INC. 
GPS STATION LOG 

U A  CODE POSITION 
Receiver Model: 4000 SSE E) 4800 ( ) 4000 SE ( ) . , 



n .r L m m r  r FvieSStOi-biil ASSOCL~L~?S,  I i w b .  

GPS STATION LOG 
1802 W. Grant Road - Ste 110-5 -Tucron. Arizona - 85745 - /520) 623-8503 - f320) 623-8504 Fm 

4 Starion Name: . h j a N m : & 4 ~ / d L ~  ( ~ 0  Em 
lbxlvu No: 7 6 L 2  . Jobnumber: # 414 
Dayofyear 7-74 1999 . LocalDate. mo. la dm l 1999 . , 

Sasion No: 0 (for $n static) . Openuor: -506 l%su ; \\ ez 

CIA CODE POSITION 
'I 

k ReaivcrModcl: 4 0 0 0 S S E f l D 4 8 0 0 0 4 0 0 0 S E O  . ' 

3 q o  k:  1 3.47 N ~nlmna ~ype: G J ~ L ~ / L Z  W~GP M c o m ~ i / ~ 2  ( ) cicodeuc[ 1 i 
Long: I l l  " 5 3  4 : .62 W T n i :  SoKKrsha Wild WP Tomn Patax 

60t 
. i 

Ellip. Height: 4 0 b M PDOP: fi Local-UTC Time W t :  MST= -7:OO 
Endinp: Type of Survey: Fast Static ( X ) - F:an Static ( ) 

Lat: 33 ' 50 1 3  2< " N  ~ctual= start l b  .Y% stop: IS :/Y . UTC 
Long: 1 1 1  " 5 7  a *<.sY * W Btg .SV'sUscd:D? .OZ.W 7 ) .  13 2 

e 
123 29 

E b .  Height: 4 DCc; / M-PDoP: End SV's Used: -3. s- a9 
1 

~ n t  11 1421 7 3 )  2 7 6  9 I I, ~ ; n  ( ~ ) I ) Y . U  3)4,66 9 
Hught (M) 2)/ ,4874) 6) / Y3k 8)/14d6 10) I. 5'2712) Mean= I, Y2 ? 2) Y,bWean+,& I( 

Weather Cond~nons. P Cloudv Ovncast Hot Coal Cold Calm O F  +I- 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Gronl Road - Ste 11&5 -Tucson. Arizona - 85745 - (520) 623-8503 - (520) 623-8504 Fax 

Station Name: 0~9 L /  . Project Name:/k A P . ~  LOPA LOUJTY F f D  
RcccivcrNo: 6 0  61 . Jobllux&cr: # all7 
Day of Year: 4 73 1999 . LocalDatc: mo. 9 dav d vear 1999 
Session No: 0 lforhnststic1. Oprator:L44D CL.4Pk 

U A  CODE POSITION 
RtceiverModcl: 4000 SSE a) 4800 ( ) 4000 SE ( 1 . , 

33 "Ja 1/L2 wlGP 00 C o m ~ 1 / ~ 2  [ )  cod Lat: : 'XLi17 " N  A n ~ m ~ ~ a T p : c O r m , L  d c (  ) 
Long: 11 1 57 ' 2 -  1 " W Tribrach: SoKKisha Wild @ T o w n  Pentax 
Ellip. Height: 0 6 7 i l -  M PDOP: && Local-UTC Time Offset: m= -7:oo 0 y : L[ 3 

Type of Su-: Fast Static ( X 1 - Fast Static ( ) 

Lat: 3 3  O F 0  4 ,  " N  ~ctual=sran id :4J  stop:  1 1  : # a  . UTC 
0 

* ' f L Y 7  2 3 , d ~  Long: I f 1 "W Beg.SV'sUstd:J3, 84,07., 3 1 ,  17,dl ,  , t 

Ellip. Height: 6 6 $ Y + M P D 0 P : U  EndSV'sUsd:6.a//+.n.rt3/~f~,rZ/,13,d9 

~ n t .  I 3v.641 5 7) 1.~13 9) /J/J 11)/ .6/3 
1 

(ft)l)G.r?S 3$d6 . . 
Height 04) 2) l .  641 41 I. 613 6::%: 8)11.6/3 10) / .CI.~ 12),.C/,# M M = p  ik 2)L.lb Meaniag. I 
Weather Conditions: P. Cloudv Overcast Hot Cool Cold Breezv '1Za *F +I- . - 
I 

T w  of Monument: D r~ AZL U / X 7  U S Y Z#Eh Stamping: - 
Top of marker: &I flush M ( 1 above: ( ) beloup: Nal. Ground Detail Notes: Fu@mb R 7 PA n / 4  L 

Rubbing Performed ( )Yes ,&)NO I 



A TEAM Professional Associates, JNC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson, Arizona - 85745 - /520) 623-8503 - IS201 623-8504 F a  

Station Name: ' / Z '  - . ProjtnNamc: M ~ I ? I ' L o P A  d o .  F A c  
I 

~ecwer NO: ~a 76 . ~ o b  number: #I 
Day 0fYcar: 7- 7 3  1999 . Local Date: mo. ~ E P  T dw 30 vcar 1999 . 
Sasion No: 0 (for fast static) . Opefator: /3/;, 9an F15ch e r  . . 

U A  CODE POSITION 
& ~ v c ~ M o d e 1 :  4000 SSE R) 4800 ( ) 4000 SE ( . " 

Lat: : 33 50 ' 34  Z' ., N Antema Type: Com11LllL2 wlGP 00 ComLllL2 ( Geodetic[ 1 
Long: /// 

0 < 7 26 " W Tribrach: SoKKisha Wild WP Toocon Pentax 
Ellip. Hcight: 5 8 R  - M PDOP: W - U T C  Time Otfslt: MST= -7:OO 

Type of Survey: Fast Static (X ) - Fast S h c  C. ) 

~ a ~ :  33 o SO ' JZ 5' .dN ,4ctual=start 15 3 3  . stop: I L : in .WC 
Long: I// " -57 . ? G ~ ~ ' . W  Bcg.SV'sUscd: 0 3 , 0 7 . L 7 Z /  2 3  27 3 J D 8 ,  
Ellip. Height: 5-83 - M P D O P : ~  EndSV'sUscd: 6 3 , ' 0 9 - / 7  21 23  L9 310&. :, 

~ o t  ~ ~ 5 4 0  3!,539 5 )  /s377) /529 9) d 4 0  11) /546 ( ~ ) 1 ) 3 u v  3 ) - 5 0 - ~  
4) /.5336) 15.39 8)',590 10)$5q D 12) 1340 Meana,/ s39 2)*< Oq Mean 1 

- 

Weather Con&tlons: Cloudv Ovenasl HO& Cool Cold /6% m ran O F  +I- . 
t 7 

Type of Monument: &A 1 L U 2 '/4 Sh ; n e r Stamping: IVdll/& 

Top of marker: Ph flush M ( ) above: ( )below: Nat. Ground Derail Notes: 

Rubbing Pnfonncd ( )Yes Wo 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road- Ste 11&5 -Tucson. Arizona - 85745 - (520) 623-8503 - 15201 623-8504 Far 

Station Name: /Z  . PmjectNamc: f iAxl ' r8PA t i ~ n ~ v  F C  I 
Rsdver No: h07b . Jobnumkr: # 
Day ofyear: Z 73 1999 . ~ocalDste: mo. 5 c ~ r  dav 30 vcar 1999 . 
Session No: 0 Iforfast static) . Opaator: / 3 / ; n f d &  F I S L ~  er 

! 

UA CODE POSITION 
&g Rm5ver Model: 4000SSE R) 4 8 0 0 ( )  4 0 0 0 s  ( )  . 

" 50 . ~ ~ 4 4  " N  La:: 3 3  Antenna Type: ComL11' wlGP 00 ComoLlN ( ) W e t i c (  1 , 

" 7 ' " W Tribrach: SoKKsha Wild WP Toocon Pentax Long: /// 
Wlp. Height: ,603 - M PDOP: 2 J - U T C  Time 0E.W: MST= -790 

Typ of Sury.: Fan Static I X ) - Fast Static ( ) 

Lat: 1 3  SO 3 .65 .,N A d =  Stan Id; : 37 . Stop: /7 :D 7 . UTC 
! 

Long: 7// 5 7 ~ 6 ~ 9 " W  B e g . ~ ~ ' s ~ s c d : & 7 , / 7 , Z / , L 3 , 2 9 , 3 /  I 

Ellip. Height: 70 4 - M PDOP: EndSVsUsd: A X .  05. 0 3 ,  /7, Z/, 7 3. 7 9 . 3 )  . 

3,1399 5 )  1373 7) ,39 7 9) ,39+ 11) IJX 
\ 

Aot 1 u 3 9 4  ( f i ) l )q5 '  3)4* 
Hc~ght (M) 2 9  wf 4) ,373 6 )  139-3 8) ,  Pq 10 1.95 12) ,235 Mean=/ 394 2)& 7 Mean 6 

Weather Condmons P Cloudv Overcast ~ o t ~ c o 0 1  Cold m reem T +/- 

Rubbing Performed ( )Yes f l N o  

Type of Monument &'A I L LI zk$ / 4 A , n e r  Stamptng 
Top of marker flush M ( ) above. ( ) belour Nat Ground Dcml Notes - 

I 
I 

I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Sfe 110-5 -Tucson. Arizono - 85745 - 13201 623-8503 - (5201 623-8504 Far 

Station Name: *\3 , Pmjtct Name: M A & I U P ~ ~ - - Y  F C  b I 
R a x h N o :  " 7 h b  7 Jobl~~n~dm # 
Day ofYcar: 2'7 3 1999 . LocalDate: mo. 8 9 dav 30 vcar 1999 . 
W o n  No: 0 (for fast staa'c) . Opuator: 3 0 e  i3-; \\k s 

CIA CODE POSlTION 
w RcccivnModel: 4000 SSE flo 4800 ( ) 4000 SE ( \ . ,, 

Lat: : 3 3 " Y 9  4 2 . 3 3  ' N Antenna T p :  ComoLlIT.2 w/GP (X) ConmL11I.2 ( ) Geodetic( 1 ,, 

Long: / I /  " s? ' I S .  40 " W Tnbnch: SoKKisha Wild HI? To~can Pentax 
Ellip. Height: -t n f i  5 4 - 'M PDOP: a Local-UTC T i c  Offset: MST= -7:OO 
&&g- Type of S m q :  Fan Static ( X \ - Fast Static ( ) 

 at: 3 " 49 4 2 . / 3  " N  Actual= Stan I5 : 4s . Stop: 1 : /a . V r C  
Long: l I 1 a " w  B ~ ~ . s v . s u s c ~ : o ~ ~ ~ . O ~ ~ , O ~ . / ~ ~ I , ? ~ . J S  1 

Ehp. Height: 3 T I  6 02 E n d S V ' s U s e d : W q O X  0%' /3 241.31.63 
,'I 
i 

Anl. lu,6413)/,6@5) 1,bG7)/: 6 h 9 )  I./,w 11)/,690 (ft) 1) 5 3 8 3 )  I 
Height (M) 2) / ,4 f / .  4) / .@6), ,&@ 8) l , d o l O ) L 6 4 n  12) j ,  6 4 0  Mean= /. 6 4 0  . 2 ) s  SFMean 8 

- -  ' 7 - T L L L E  
w+ 

Rubbing Performed ( )Yes ( )No I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson, Arizona - 85745 - 1520) 623-8503 - (520) 623-8504 Fax 
I 

Station Name: G d 1 7 . Project Name: &A R TLn PA. C u o ~ f  Y F c d 
k c e i v e r ~ o :  6 0  % I  . Jobnwrbtr: # 9 / 9  
Day of Year: a 7 4 1999 . W D a t e :  mo. L O  I vear 1999 . 
Session No: 0 (for fast static) . Opaator: / K A 0 /, L 4 /2. /C 

CIA CODE POSTION 
& Receiver Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . , 

Lat: : 3 3 ' 3 $ " N Antenna Type: ComoLlILZ wlGP 00 ComLlL2 f ) Geodetic( ; 
Long: I I 1 0 

' / 4  4 / '7 " W Tribrach: SoKKisha Wild @ T m n  Pentax 
Ellip. Height: t 6' 6 J 6 + M PDOP: Local-UTC Time mset :  MST= -7:OO 09.“/6 . 
Endinp: Type of Smey: Fast Static f X ) - Fast Static f ) 

Lat: 33 "'44 Y 2 . 6 4  " N  ~ctual= Start 16 : Y 6 . Stop: 1 %  : ~ q  .mC ,; 
I 

Long: I I I .C 7 1 4 . S 8  "W B e g . S V ' s U s e d : 6 3 , & 6 , 6 9 , 3 / , 1 7 ~ i l / ! ~ t . 7 4  
Ehp. Height: 0 5 5 M P D O P : ~  ~ n d ~ ~ ' s ~ s e d : 0 3 ! a , ~ , 3 t ! 0 1 , 2 1 , 3 3 , 1 ~ ,  ah ' . :, 

i 

Ant. 1 u L /  3) / ,  J1d 5 )  /.I67 7 ) / , 6 6 7  91 /,56c 11) /, 66C (ft)l)<,/ 'f  3 ) S l Y .  
Heightw) 2 ~ 1 . d 6 5 4 ) ~ ~ ~ ~ 6 6 ~ 1 . 4 6 7 8 ) ~ . 6 ~ 7 1 0 ) , . c 6 C 1 2 ) r . 5 6 5 ~ e a n = ~ . 5 ~ 6  . 21S.1YMeandrY. a 
Weather Conditions: P. Cloudv Overcast Hot &?? Cool Cold Calm ' 0  OF +I -  . 

Rubbing Performed ( )Yes P N o  

0 q i 3  i 
4 <- IS-> 1 

I 

a 
J ~c 
Qt E ?  " s y  - 

h 
0 

TypeofMonument:~ffP M A S  W l 7 k  ,S#.Zn/Gh;n- Stamping: - 
Top of marker:pC) flush M ( ) above: ( ) below: Nat. Ground Detail Notes: f6'Livp A i' /JA MA L 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Rood - Ste 110-5 -Tucson. Arizona - 85745 - (5201 623-8503 - (520) 623-8504 Fm 

W o n  Name: / 3 , Project Name: b?4 r ; a  > o. feu n 4~ Fc b 
Receiver No: 766 Z . Job number: # 
Day of Year: 7 78 1999 . Local Date: mo. 6I-f dav z4 ,-Ic vear 1999 . 
Session No: 0 (for fast static) . Operator: C/;A ?%tor\ F , . s ~ h c r  . , 

U A  CODE POSITION 
&& W i e r  Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . ' 

3;: " 49 ' 43 6' Lat: : " N Antenna Type: C O ~ D L ~ L ~  wIGP 00 ComoLlL2 ( ) Geodetic( z' 

Long: /// " 5 7 ' /B 53 " W Tribrach: SoKKisha Wild HIP T m n  Pentax 
Ellip. Height: 60 3 - M PDOP: 2 L l - U T C  T i  Offset: MST= -7:OO 
Endinp: 

7/ 
Type of Survey: Fast Static ( X ) - Fast Static ( ) 

Lat: 33 " 44.  92 " N  Actual= Stan / !  : 38 . Stop: ~5 : 56 a 
Long: // / 57 /A 85- w Beg.SV'sUsed: 83, 3/; 06~09. /7.2/, 

c i  
4 

z x . z 9  . 
Ellip. Height: 6 /O - M PDOP: Z End SV'sUsed: 83. 3/.'08:09,. / 7. z I , '  23 ,' 2.7 . .: 

1 



A TEAM Professional Associates, INC. . 

- GPS STATION LOG 
1802 K Grant Road - Ste I l k 5  -Tucson. Arisona - 85745 - 1520) 623-8503 - (520) 623-8504 For 

Station Name: && . Project Name: 
Rccciver No: 6063 . Job number: # 919 
Day of Ycar: 7 3 1999 . Local Date: mo. 10 dav 5 vear 1999 . 
Session No: 0 (for fast static) . Operator: 5 0 5 t  a w . 1  )as 

U A  CODE POSITION 
& Receiver Modcl: 4000 SSE 00 

37 
4800( ) 4MX)SE ( )  . 

94 Lac: : 42.97 " N Antarna T m :  ComnLlL.2 wIGP 00 ComnLlL.2 ( ) Geodetic( 1 ( 
Long: / / / "  5 3  I g, 2 I " W Tribrach: SoKKisha Wild HE' Toocon Pentax 
Ellip. Height: +0L /6 4 M PDOP: a Local-UTC Time 0 8 1 ~ :  MST= -7:W 
Endinn: Type of Survq: Fast Static ( X ) - Fast Static ( ) 

Lat: 3 1 9 .  ' Q 2 6 5  "N Achlal= Stan /7:?/ Stop: /$( - . UTC 
0 

h n g :  /// 7 ' ;gg2 "W B e g . S V ' s U s e d : / 3 1 f i ~ / ) X . 1 1 . 7 / . ~ / . 3 ? ~  I 
0 

Ellip. ~ e i ~ h t : f  b k 14 - M PDOP: a End SV's Used: f l 1  24.0%. 1% ? I ,  2/ 27 2 5 

Ant lu, 572 3 M 7 2  5 )  7)/.<72 9) /.7n 11)1.<73 (fi) 1)/,103) 1 
~ c ~ g h t  (M) 21/. r ?a 4$ 6) 8)r! r7710)/, 773 12)/.r7% Mean= / s73 2) / , ,$kean/ ,~ '2 /  1 

L 

Weather Conhuons Clear Overcast Hot Cwl Cold OF +I- 

LO- 
Y 
d 

1 
/ 
i I 

: 

- d  { 
-3 0' 

u 

bmg Performed ( )Yes ( )No 
I 

e /i 
Type of Monument. StamPW 
Top of marker flush M f ) above ( )below Nat Ground Detail Notes: 

@* t f  n? -' 0 

/ 

,- 0 H E  



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 11&5 -Tucson. Anzono - 85745 - (520) 623-8503 - (520) 623-8504 Fm 

Station Name: 14 . PTOjaZName: fnr CLonD 
R E .  NO: Log7 . Jobnumber: # 
Day of Y ear: 2.72. 1999 . LocalDatc: mo. 0 9 dav 3 0  vcar 1999 . 

0 Session NO: (for fast static) . Operator: C - 5idbR7 

CIA CODE POSITION 
&& Receiver Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . 

" SO Lat:: 33 ' 0 4 \ 1 7  ' N Antenna Type: ComoLlL2 wlGP N Com~LlL2  ( ) Gtodetict 1 
Long: I I I 57 ' o l(.U " W Tribrach.. SoKKisha Wild HP T w n  Pentax 
Ellip. Height:-t OCogS. I - M PDOP: 2. 1.-UTC Time Offxt: MST= -7:OO 

Type of Survc).: Fast Static ( X ) - Fast Static ( ) 

 at: 3 3  so 00.~9 “ N  ~ctual= Start 16 .q.5 Stop: 17 : n ~  . mc . / 

f 
Long: I f !  " 5 7  ' 0s-34 "W Beg.SV'sUsed: nsf l ' i  l Y 2 ~ 2 3 . ~ ? . 7 1  

M PDOP: End SV's Used: oh1 L%/ 17/ 2 Ellip. Height: 4 6 7 1 5 - '1 - I'LJ. ,IF 3 1 . ., 
I / , /  , I  

I 
Ant. 1) 1.563 3) 1 .58t5)  1 - 0 4  7) 1 % 5'409) ' 1 . 5 7 ~  11) (ft) 1) 5. 1<3)2.17 
Heighfw) 2 ) 1 . 5 8 \ 4 )  1-5746) I S .38)  1.SL310) 12) Mean= k + i % / - ~ 7 2 ) 5 . 1 4  Mean . 

S 

W e a k  Conditions: (c1& - P. Cloudv Overcast ~ o t  cool cold calm 6ZA 85 QF +I- . 

TypeofMonument: P A ~ E L  P D l n  LDA / ~ L I F ~  Stamping: 
Top of marker: flush M ( ) above: ( ) below: Nat. Ground Detail Notes: 

I 
I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. A n w ~  - 85745 - 1520) 623-8503 - (520) 623-8504 Fm 

Sration Name: 0 14 
Rcceiva No: ~ o a ?  
Day ofYear: 27 3 1999 . 
Session No: 0 (for Eln static) . 

U A  CODE POSITION 
&g 
Lat: : 33 " 5 D  09.  l j  " N 
lmlg: I I l 0 

7 * 04 .4% "W 
EUip. Height: t 0 (031 .a - M PDOP: 
&&g- 
 at: 33 o 50  oe.41 " N  
Long: 1 I I 

0 
7 OY.@A "W 

Ellip. Height- ll . d M PDOP: 

PrOjst Name: M c F I  DDO 
Job rurmba: # 9 1 9  
Local Date: mo. nq dav 3 0  war 1999 . 
opaator ( .  S T I I A R ~  

R~nvcr  Modcl 4000 SSE 00 4800( ) 4000 SE f ) 

Antmna Type ComLlL2 w/GP 00 ComLlIL2 ( 1 Geodetlct 1 
Tribrach SoKKLFha Wild H/P Penfax 
Local-UK Tune Offset MST= -7.00 
Type of Survcr. Fast Stauc ( X ) - Fan Stauc f ) 

Acmal=Suu! 7 Stop 17  .?? UTC 
Beg SVsUsed +R 05 16- 17 U 23.31 29 t 

EndSV'sUsed n?a? ' r '~  l ~ ' l ' I 2 l ~ i 3 1 / ~ +  

Typc of Monument: PAUEL P'f bod /.<H ILIA@ Stamping: 
Top of marker: ~ h l u s h  M ( ) above: ( ) below Nat. Ground Detail Notes: i 
Rubbing Puformed ( )Yes m o  



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Rood - Sle 110-5 -Tucson. Anzono - 85745 - 6201 623-8503 - 19-20) 623-8584 Fm 

SuuionNamc: 14 . ~ j e c t ~ a m c :  f i ~ r m n  
ReftivaNo: 607b . JobxlUmba: # 919 
Day of Ycar: 714 1999 . Local Date: mo. 1 4  d m !  w 1999 . 
Smion No: 0 (for fan static) . Opaator: f. . b R* 

CIA CODE POSITION 
& Reccivn Modcl: 4000SSE OL)4800f 14000% ( )  . ', 

Lat: : 37 " S O  ' 09% 4Y " N Antenna Type: h L l L . 2  WIGP 00 CLImLlL.2 ( 1 W e t i c (  1 
! 

Long: [ I !  " 5 7 05 .Oh " W Tribrach: SoKKisha Wild H/P TODCO~ Pentax 
ElJip.Height: tObY7.2  t M PDOP: Local-UTC Time Offset: MST= -7:W 
Endina: Type of S m q :  Fast Static ( X 1 - Fast Static ( ) 

Lat: 
0 

" N A d =  Stan I :  .Stop: . UTC 
Long: 

0 
'' W Beg. SVs Used: 0% 04.3 1 1 7  21 23 2'i I 

Ehp. Height: M PDOP: - End SV's Used: (1 

1 
Ant. 1) r.S@ 3) 1-58?. 5 )  1.57'1 7) I.Sbb 9) 1..57b 11) (ft) 1) .<.I6 3 ) J - l B .  
Height (M) 2) I .  58841 1.576 6 )  I -57; 8) I .S&b 10) 12) Mean= . 2) 5- 12 Mean . 1 

Weather Conditions: 4 )P. Cloudv Overcast Hot 67Cool Cold & Breezv $0 OF+/- . 
\I - 

L 
L PT bL?d/~btlAkf? - 

Trpe of Monument: PA 116 Slamping: 
Top of marker: @'flush M ( ) above: I ) below: Nat. Ground Detail Notes: 

ing Paformed ( )Yes (,%40 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste I 10-5 -Tucson. Antono - 85745 - (5201 623-8503 - (520) 623-8504 Fm 

Slatlon Name. Row Name 
Rrmm No. Job number # 9j7 
Day of Year Local Date h h ,  dav /(a , year 1999 
Scsnon No ~pcrator. fl'* J J , ~ , ,  , 1 + ;, 
CIA CODE POSITION 
a 

330 
Reccwer Model 4000 SSE flO 

SD .0922 
4800 ( ) 4000 SE ( ) 

La " N Anlcnna Type ComoLlL2 w1GP 00 ComoLlL2 ( ) Gcodctlc( 
Long I, b/ " W Tnbrach bSoKsha Wild KR Tmmn Pennnr C. 3 4 ' 
Ell~p He~ght . - M PDOP 2 2  Local-UTC Tune Offset MST= -7 00 

T m  of Survey Fast Stauc f X ) - Fan Stauc ( ) 

Lat N ~ d =  Start /7 f/ Stop /8 * UTC 
Long - W Beg SV'sUsed 
Elhp Height fib2 b M PDOP a End SV's Used 

~ n t  1)1,5'3(a11.53~,1 533-01 %%,/~533in 57 lo 
C Helght (M) 2)f la= <- 

Weather Condruom. P Cloud~ Overcast &arm Cool Cold Calm Breezv O F  +/- 
\ 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 K Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - /5201 623-8503 - (520) 623-8504 Fax 

Station Name: )Li . Project Name: M ~ R  I 60/7A Lou n 7? 
Rtceivn No: 60 76 . Job nlrmber: # 
Day of Year 2 7 5  1999 . Local Date: mo. 5 . ~ ~ 7 -  dav 30 vcar 1999 . 
Sasion No: 0 (for fast static) . opetator: L'LmSah F / 5 ~ / l  er 

U A  CODE POSITION 
&g Reaiver Mcdd: 4000 SSE 00 4800 ( ) 4000 SE 
Lat: : 3 3 "  SO 28 u N *atema T w :  CornnLlN w c p  OO ConmLl/I,2 ( i G d e ~ c (  1 : 

// / " 5 7  Long: 6 7 5 3 " W Tribrach: SoKKisha Wild WP T m n  Pentax 
Ellip. Height: 69/  t M PDOP: /.6 Local-UTC Time Offset: MST= -7:OO 
Endine: Type of Sum).: Fast Static ( X ) - Fast Static I ) 

Lat: 3.3 " 5n 2 7 a 4  " N  Actual= Start /7 :// . Stop: / 7 : 3 9  . UTC , 
Long: // / 

0 57 7" " W  Beg.SV'~Used: 0 3 . o B ; O 9 . / < , / 7 . Z l . Z 3 , 3 / . 2 9 '  
Ellip. Height: 6 0 4 + M PDOP: /.9 End SV's Used: 03;' 08. Z 5: /5. /7; 21 ' 23  : J I ;  29. ;, 

3~5585) I 5577)/55g 9) /559 111 / <b9 
2 

Ant 1 /3S7 + (ft) lp-//  3 ) S ' l  j 
H e  2b-57 6 ;537 8)/-101 jS.7 121'1 5 Sff Mean=/ 5-5~ 2 ) 5 1 °  Mcan 

Weather Conhtlons Cloudv Overcast H-I Cold Calm Bmzv OF +I- 
I 

- 
TypeofMonument: &AIL W/LYq s h i n e r  Stamping: 
Top of marker: 121) flush M ( ) atme: ( I below: Nat. Ground Detail Notes: - 

ng Performed ( )Yes @No 



4,..";.2- ,,, . -& "  . - - I 

AM Professional Associates, INC. 1 
GPS STATION LOG 

1802 K Gront Rood - Ste 110-5 -Tucson. Aritono - 85745 - (5201 623-8503 - (5201 623-85M Fax 

Station Name: * /6 . Project Name: 0% F/& 
Job numbs: # 9 1 9  

1999 . -Date: mo. 09 ? dm f i  0. I vear 1999 . 
Ifor fast static) . Opaator: f 7  

UA CODE POSITION 
Rmiw Model: 4000 SSE (XI  4800 I ) 4000 SE f ) . 

Lat: : 73 ' ;(3 9 / " N Antenna T p :  C~moLlL2 wIGP N Com~LlL2 I ) Gmdnict 1 j " W Tnbrach: SoKKisha Wild WP Toocon Pentax 
: 2-L Local-UTC Time Offsa: MST= -7:OO 

Type of Sumy: Fast Static I X ) - Fast Static ( ) 

33" 'iSD '390q ' 'N 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1' 1 

1802 W Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - (520) 623-8203 - 1520) 623-8504 Fm 

Station Namc: kt t-6 . Project Name: 
Rtcclver No: LOST . Jobnumbcr: # q l q  
Day of Year: 1999 . Local Date: mo. lo dav 4 vcar 1999 . 
Session No: 0 (for fan =tic) . Operator: 7 O< E \\a r 

UA CODE POSTION 
& Receiver Model 4000 SSE (Xl 4800 ( ) 4000 SE ( ) . 
Lat: : 3 50 * 34, /.9? " N Antenna Type: Com~LllL2 w1GP 00 ComoLlU ( ) Geodetic( 
Long: I /  / 5 6 ' 3 5 3 8 " W Tribrach: SoKKisha Wild WP T o w n  Pentax . I 

Ellip. Height:-C 0 6 5  I 4 M PDOP: Local-UTC Time OEM: MST= -7100 
Ending: Type of Sumy: Fast Static ( X ) - Fag Static ( ) 

Lat: 1 3 "  9 ' 31.79 "N ~crual= start 1 5 : a b  . stop: I<:S& .UTC 
Long: I / /  " SL ' 35.11 "W ~ e g . ~ ~ s ~ s e d : D ? . O R . 0 4  31, 13. d /  23. d 9 I 

Ellip. ~ e i g h t e 0 6 1 4  - M PDOP:& %ndSV'sUsed: 03, of Pq 71 1% di . a 2  ,'Jq ' 8 

Ant. 1 )  3 b ! h ? ~  551/,A70 7 ) / .65a  9 )  l l ) / .Lz /  ( f i ) l ) L f 7  3 i 
Height (M) 2u:, z e  4)1, A 7 0  61/,h?a 8)  I O ) L L Z /  l 2 ) ~ ; 2 /  ~ u o = / , d ~ O  . 2 ) ' , n ~ A ) . r r .  1 

Weather Condmons. Clear Overcast Hot Cool Cold 6h Breezv O F  +/- 

Rubbmg Performed ( )Yes ( )No 
'r 

' h 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 K Grant Road - Ste 110-5 -Tumn. Arizona - 85745 - 1520) 623-8503 - 1520) 623-8504 Fm 

Station Name: 17 . prqjccr~ame: L.h r Fc.n ,. 
RcceivcrNo: 7 6  62  Job umber: 
DV of year: a13 1999 . ~ o c a l ~  mo,nq d a ~ .  36 war 1999 . 
Smion No: 0 (for fast static) . Operator: 1 A 

U A  CODE POSITION 
k Receiw Model: 4 0 0 0 S S E r X ) 4 8 0 0 0 4 M M S E O  . 

23 0 9 49.41 C O ~ L ~ L . ~ (  )  cod Lat: : " N Antenna Type: ComLllLZ w/GP flO aid l ,, 

Long: 1 I l 0 6 ' 29. a " W Tribrach: SoKKisha Wild WP Torxxm Pwtax ! 

Ellip. Height: -\ /7 6 CJ 3 3- M PDOP: && W - U T C  Time Offset: MST= -7:OO 
Ending: Type of Sunq:  Fast Static ( X ) - Fast Static ( I 
Lat: 33 46-43 - N  Actual= S~ 16 :a% .stop: .Y I :  OG.VTC 

0 

Long: 1 / 1 
O ? ; . 3 2 w  ~ ~ ~ . s v ' s u ~ e d : ~ 4 / 3 . a I , 2 ? 2 9 , 7 /  1 

Ellip. Height:+ 0 3 24 -k M P D O P : ~  ~ n d ~ ~ . s ~ s c d : ~ . 0 ~ q . 1 ~ . ~ 3 . a 9 , 3 (  . , 

11) 1,499 (i1)1,~7l 3) 
i 

Ant 1) 3)/,499 5 )  7) /&L, 9) 
Height (M) 2v.499 4U.499 6 )  L4% 8)1,498 10) A491 12) /. 44% Mean= 1.49 8 2) 91 Mean 1 
Weather Cond~uons ha) P Cloub, Overcast HOI cool cold calm OF +/- 

1 
1 
1 t 

B 

I 
I 

+. oua - 

1 jl 
I 

T p  of Monument S r i  60 D h/a;/ lu/ r A  u l k r  s m ~ l n g  
Top of marker &) flush M ( ) above ( ) below Nat Ground Detail Notes 

Ruth~ng Performed ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Rood - Ste 11&5 -Tucson. Anzono - 85745 - (520) 623-8503 - 1520) 623-8504 Fax 

Stauon Name 0 6 1 7 ProJectName mA/Z f C ~ P A  CouwT)/ /%b 
RXZIVUN~. 6vS)I . Jobnumbcr: # 9 / q  
Day of Year 9 L/ 1999 Local Date' mo /O dav f year 1999 
Sesson No o (for fan staac) ~ p n a t o r  L & ~ P  CL&R& 

U A  CODE POSITION 
!kK R e a m r  Model. 4000 SSE 00 4800 ( ) 4000 SE ( 1 
Lat ? 3 " YY ' Y 7,3 0 " N Antenna Type CornuLlL2 wlGP 00 ComLlL2 ( ) Geodetic( 1 1 
Long I I 1 " ' 3 y a k 7  " W Tribrach SoKhsha Wfld d%%' Toocon Pentax 
Elllp Herght 0 6 il 6 F M PDOP Local-UTC Trme Offset MST= -7.00 / 2 : 6 4 
&&& Type of Survey. Fast Stauc ( X ) - Fast Static 
Lat 3 . 3  o y4  . y s , 9 s  ssN Actual= stan / q  011 stop a p ooO m 
Long I I 1 " J 6 ' 3 S . J S " W  B e g S V ' s U s e d O / , J 4 , / ~ ! I 1 , 2 l , J o , d ~  
Ellrp He~ght 0 60 8 f M PDOP 2. I EndSV'sUscd Q I , ' ~ ~ . & . / Y , / / ,  21,30,2.r i 

1 
Ant 1 I 3 ) / ,  s / Y  5 )  1. 5/3 7)I, S / 4  9) b/'f I l l  /. 5 / 5  ( 1 )  4, 7 3 1 ,  
H a g h t o  2)1, 513 4)1, 4 l Y 6 )  l,.C/.: 8)/.S/'rlOl/. 3,' 1 2 ) / - S / Y  Mean=J.5 1 -  2) v .  4 7McanY. d 2  

1 

Weather Con&uons 6& P Cloudv Overcast @ - warm cool calm G3 / 4 #"F +I- - 

I - 1 

C A ~ / E L h b t i k  A D  

i 

I 

Tpeof  Monument: 60 6 NACL & f r h  &HZ t'k krfffiAkStamp~ng - I 
Top of marker #flush M ( ) above ( ) below Nat Ground Detail Notes F Uum 0 A 7 /'A P A  L 

Rubbrng Performed ( )Yes *No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - 15201 623-8503 - 1520) 623-8504 Fax 

Station Name: 0 0 1 '7 , ~ r o j e c t ~ a r n e : - & f t ~ f ~ * l ' A  c@&A'TY ~ c D  
Receiver No: 6 0 6 1 . Job numkr: # 91'9 
Day of Year: a 9 Ll 1999 . ~ o c a l  Date: mo. I V & v !  vear 1999 . 
Session No: 0 (for fast static) . Operator: C ff  4 D C L 4h /< . j 

U A  CODE POSITION 
E&g Receiver Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . , 

Lat: : 3 3  " YCt ' 1-/ 7- 6 L/ " N Antmna Type: ComoLlLZ w/GP 00 ComoLlLZ ( ) Geodetic( 1 1 
Long: l I l  S 6  ' 3 6 . I I " W Tribrach: SoKKisha Wild Toncon Pmtax 
Ellip. Height: 0 6  7 9 - M PDOP: & Local-UTC Time e t :  MST= -790 l 3 : i 7 
Endinp: Type of Survey: Fasr Static ( X ) - Fast Static ( ) 

Lat : 3 3 " V 9  rg,u6 " N  ACU= Start d D : 3 7 . scop: a I : a s . UTC , 
" 6 6  6 3 S . f q ' i W  Beg.SV'sUsed:O/,/Ll.~.(,/C.~2.~f,d9 I Long: I I I 

Ellip. Height: O b  0 R t M P D O P : U  ~ n d ~ ~ ' s ~ s e d : ~ l , ' / c / ; / ~ ,  / 6 , 2 a 1 . a 5  . 1, ., 

1 
Ant. 1)/. 3 / 3  3)#.$/?'51t. $ 1 )  7) I .  5 1 ~ / 9 ) r , ~ / ~ l  1111. 5 14- (fi) 1) 4. ' 7  3)Y. 77. ] Height(M) 2 ) ~ 4  6 8 ) . 1 0 /  2 .  M = l L 1  . 2)V./.6MeanL/.97. 

Weather Conditions: P. Cloudv Overcast RIiii) warm Cool cold calm $reea / &OF +I- . - 

, 
Type ofMonumcnt: $46 d ~ f L  w IT U wbd Z * h b k  f 9<bQStamping: - 
Top of marker:& flush M ( 1 above: ( ) below: Nat. Ground Detail Notes: f ~ ~ w @  A T 1 /( .UA L 

Rubbing Performed ( )Yes l)oNo 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - 620 )  625-8503 - 6201623-8504 Fm 

station ~amc: OIB . ProjcctNamC: ~ r ,  f lmh 
kceiva No: fnnR? . Jobnumber # 
Day ofyear. 273 1999 . W Date: mo. a9 day 30 vcar 1999 . 
Session No: 0 (for fast static) . Qmator: 6. S T V A ~ ?  

C/A CODE POSlTON 
&g RSZ~VCI Modcl: 4M)OSSE (XI4800( \4000SE ( . 
Lat: : 33 9 ' 3b.79 " N Antenna Type: ConmLllL2 w1GP 00 ComLl/L2 ( ) Geodetic( 1 , 

D 

Long: I 1 1  % .qb ' 0 .  " W Tribrach: SoKKisha Wild HP Toocon Pcntax 
Ellip. Height- o r M PDOP: & W - U T C  Time MST= -730 
&Qg& Type of Survey: Fast Static ( X ) - Fast Static ( 

Lat: 33 " 49  ' 37. " N Acplal=Stan 16 1% . Stop: I f i :  ~ 2 9  .UTC 
Long: 1 1  1 c b ' 10.0 I "W Beg.SV'sUscd: Oh 24 1c31Z1,23 7 5  

0 f 

~ l l i p .  ~ u g h ~ :  ~ o t .  I ~ J  - M PDOP: ~ n d  SV'S USXI: 0 I t ,  04 zq I/J 2 I 2i. 23 g . , 
i 

j 
3) Ant. 1 )  I . S L R ~ )  ILS3 5 )  I-4Vb 7) ] .a7  9) r.rm 1 1 )  ),548 (fi) 1) 

Height(M) 2) I . S 6  4)  r . S < 0 6 )  i , 5 5 2  8) 1.57' /  10) 121 Mean= IS& 2 )  Mean ,' 1 - 
r 

Weather Cond~uons. 6 l d  P Cloudv Overcast HOI darm) cool cold &rn hreezv 
\ 

Po OF+/- , - , 

I I U _ _ q  
M L ANY 

Type of Monument: Stamping: 
Top of marker: ) flush M ( ) above: ( ) below: Nat. Ground Dnail Notes: 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grmt Road - Ste 11 0-5 -Tumn. Arizono - 85745 - 6201 623-8503 - 1'520) 623-8504 Fai 

Station Name: 00 1 'd . PmjslNamc: ntAi2.r ~ 6 i 9 4  C W / r ) .  F c b  
ReceivcrNo: G O Y (  . Job number. # 919 
~ o f u * ~ :  a7&/  1999 . ~ o c a l ~ a t c :  mo. I@ dav I v ~ a r  1999 . 
Session NO: o  forf fast static^. ~ m .  C H A A  c L 4 C k  

U A  CODE POSlTION 
Receiver Modcl: 4OOOSSE 004800 (  )4000SE f , 

Lat : 31 " ' / q  ' 3 4 " N An- Type: ComLllLZ wIGP flO ComnLlIL2 ( 1 Gcodeticf ) - 
0 ! 

Long: / I  / I&. 3 J " W Tribrach: SoKKisb Wid @ T m n  Pcntax 
Ellip. Height: &?& 9 - M PDOP: Lad-UTC T i  0E.w MST= -7:OO 0 7 ? L/ 9 

T m  of Survey: Fast Static ( X ) - Fm Static I ) 

La: 3 3 "L/9 36.7.1 " N  Actual=Sm I?' : q ?  .Stop: / $  : I7  . U T C  
Long: / I /  O f 6  d 4 , 3 S  "W B e g . S V ' s U w d : f i J , u G ~ 4 / R $ / 7 ! 1 ) , 2 3 / . 2 /  i 
Ellip. Height: U 6 '1 S k M PDOP:& EndSV'sUwd:P3r D L ,  d 4 ,  24, 17. 21, i%.2?. 3 6  . t i  

Anl. 1 3 /  5 J 9,4 J/$ 11\/,3/6 ( f i ) l ) C / , q f 3 ) h / . q f .  
Heightw) 2)/. f / Y 4 ) / . 5 / t  6 ) ; . ~ / 9  8) I .  J/g lOY/J/> 12)/.d/d Mean= I ,  ( 1  f . 2)% qf~canu, 48 

Rubbing Performed ( )Yesd@No ' I  

Weather Condmons P Cloudv Overcast Hot Cool Cold a m  kZI T +I- 

L ~ . / C ~ M I L  no 

- 
-/------ -- 

p -. 
I 

', 

I 

li \ 
\ 

\ - 
\ w- - / _*-, 

1 

TypcofMonummt @I & , / A C &  &Z? k' 4 ~/-PA~P smptng - 
Top ofmarkcr&l flush M ( ) above ( )below Nar Gmund Derail Notes F P U f l H  4 / u A  L 

i k 

s 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - (520) 623-8503 - (5201 623-8504 Fax - /? , F'rojectName: /n Stition Name: 
Rcaiver No: 4573 -5677 '%076> 6081 - 6082 - 6083 . Job number: 
Day of Year: z 7- 1999 . /Date: mo. 5EP 7 dav 30- vear 1999 . 

0 (for $St static) . opator :  Session No: fl/...,~'#* 6 , s e A  PP 

CIA CODE POSITION 
&g ReceiverModel: 4MH) SSE 00 W S E O  . 
Lat: : 32i0 9 9  ' 55 O3 N Antenna Typc: Como L l L 2  WIGP 00 omo L l L 2  ( ) . 
Long: / / /  " s 6  ' 05 Ob " W Tnirach: SoKXisba Wid W P  T o w n  Pintax 
EUip. Height: ' 6 7 7 ' M PMIP: /-UTC Time Offset: MST= -7:OO 
Ending: Type of Swey: Fast Static ( X ) - Fast Static ( ) 
h t :  33 " 4 7  ' ~ s ' ~ ' ' N  ACX&=S~~R /a : /9 Stop: /& 36 .UTC 
Long: /// " 56 6 7 . - w  Beg. SV's Used: 3/ . 08 / 0 Z J 1 3  ZS 2.9 
EUip. Height: / 9  7 M?DOP:L EudSV'sUsed: 08.16; 0 1 .  21 2 3 : Z s .  2 9 .  

Ant 24 ~ v L  5 )  /LZL 7) /6 26 9) /6 25 1 1),/6 24 (ft) 1 CJ3 3) 
Height (M) 2 p 6 Z 4  4]/6 &< 6 ) / 6 Z L  ~,vL& 10 2s 1.2) 16 L q  man= 7& 2))- M a  

Weather Con&uons. P Cloudv Overcast &?Warm Cool Cold Calm Brenv "F +I- 
w 

I 

T y p  of Monument: #at' C Zk " 4 k  t'n e r  Stamping: - 
Top of &r:g0psh  M ( ) abwc: ( ) Mow: Nat Ground Detail Notes: - 
Rubbing Pufomed QYa ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 K Grant Rood - Ste 110-5 -Tucson. Arizona - 85745 - -5201 623-8503 - -5201 623-8504 Fm 
sf= 

Station Name: 20 . ProjMName: P/ (AQ\wP~&.  F P . 3 .  
RmivcrNo: 3 6 L 2  . Jobnumkr: # 4 \ 9  
Day of Y a :  'd 3-3 1999 . LocalDatc: mo. 5€W dav 30 vcar 1999 . 
Smion No: 0 (forfaststatic). Operator: s % u , . . e ~  

CIA CODE POSITION 
&g Reaiwr Modcl: 4000 SSE (X) 4800 f ) 4000 SE ( ) . 
Lat: : 3% $0 '&.37"N AntmnaType:ComDLllLZwlGP00ComDLl/LZ( I G m d e u c l 1 :  
~ o n g :  / / /  " GA a r . Y ? w ~ r i b ~ a c h :  SoKKisha GZi2 HR ~ m n  patax 
Ellip. Height: + 43 4 M PDOP: _Lq_ W - U T C  Time Oftret: MST= -7:00 

Tpe of Swcy:  Fast Static ( X ) - Fasl Static ( 1 
Lat: 3 " 50 ‘ Z O . & ~ " N  A&= sran 1 3 : a6 . stop: 17 :a4 .UTC 
Long: /// " 56 8zo . lo  "W ~~~.~~.~~xd:aq.o9.?1r~.)7,al.43as , I  

Ellip. Height: @@$- MPD0P:e .J .  EndSV'sUscd: a9 0 3  o t j . s c . r ~ ~ ~ ; ! L l . r ~ . r ~ . ~  

~ n t  iu .h& 311.~02 S)/.LDA - 7) /, w ) / l c , n d  I id ~ 0 2  (A) 1 ) s  3) % 
Heght(M) 2) 4)1.6026) 8) j . 6 ~  10) 1 2 ) / , d D 3  ~ e a n = l . b t ? Z  2)<.26Mean52&,1 

Weather Condmons T + I -  . 



A TEAM Professional Associates, INC. . . 

GPS STATION LOG 
1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - (5201 623-8503 - 1520) 623-8504 Fax 1 

* 
Station Name: %D . Pmjm Name: gat7 I L n  Lh FcQ I 

Rrxzim No: 7LL Z . lobrurmkr: # v/'?\ 
Day of Year: 2% 1999 . LoarlDstc. mo. D 4  dav 2 0  vcar 1999 . 
Session No: 0 (for& static) . Opuatnr: <a SE f3-; I (PS 

WA CODE POSITION 
&g Rr&m W l :  4000SSE 0 [ ) 4 8 0 0 ( )  4000% 1 ) . , 

33 " 5 0  Lat: : 20.2 3 - N ~ntcnna T ~ :  ~ o m ~ ~ l i 1 . 2  WIGP cc ~ o m a ~ 1 1 ~ 2  ( ) G C O ~ ~  
0 - C( 1 1 

Long: / /  / 5 I; 14, 3T " W Tribrach: SoKKisha Wild WP T m n  Pentax 
Ellip. Height: 06 12. + M P D O P : ~ ~  ~acal-UTC T* OEW: MST= -7:OO 
g&& T y p  of Survc~': Fast Stati c (X ) - Fast Static f ) 

L ~ ~ :  3 " 56 a l . 1 3  -N A&= stan 17 : 5 2 .stop: 1 8 : a h  
I /  I 0 G L  a n  449 C - . UTC 

Long: " W  Beg. SV'sUscd: 01 0'3.0dr 2s.  I5.31.2/. A/ % , 

Ellip. Height: 01: /7 . M PDOP: End SV's Used: 0 \ nS'a4 15 31. 2 1 3  l.'2 5 - I) 
- 

1 

Ant 12. 90 3) / , s io9  51 1-9 7) /.p9 9 )  f --9 1 1 )  I, SJB (A) 1)  4. 4 5  3) 
Hugh (M) 2l/..Co9 4- 61 81r1so9 10) 1211.508 Mean= lSss4 

Wearher Cond~t~ons 

Type of Monumenf: 5k7  6d da/ri *I!Iu, Stamping: 
Top ofmarker: &I flush M f ) a&e: f )below: N ~ I .  Ground Derail Notes: 

- 
mg Performed ( )Yes ( )No 



' l - " ' b - C I  . ,- "- --,- 

,0. 2rU 
A TEAM Professional Associates, INC. 

GPS STATION LOG 
1802 W Grant Road - Ste 110-5 -Tucson. Arrzona - 85745 - 020) 623-8503 - lS2OJ 623-8504 Fax /' 

. Job number: 

(for fan static) . Opnator: 

U A  CODE POSITION 
Receiver W i ;  4000 SSE IX) 4800 ( 1 4000 SE 

6b aS'bb " N Antenna T m :  Com~LlfL.2 wIGP M Com~LlfL.2 ( ) Geodetic( 1 ; 
" W Tribrach: SoWsha Wild WP Toocon Pen - M PDOP: Local-UTC Time Offset: 1.0.0.07MST= -7:OO 

" W Beg. SV's Used: 

- 
Weather Conrimom: &&I h. Cioudv ~vefcast h o t h a r m  cool cold Calm Breezv O F  +I- , 

w 

Type of Monument: , 70 NA 7-d in..+ Stamping: A / a  * .  
TOP of m a r k :  h u s h  M ( 1 above: L ) b e h :  Nat. : d)t -f-%-A .d. 0 C/ 

6 rcl P C A ~ , ~  I n / -L r /(I udq 4 h  
U h'nhy h - 

Rubbing Performed ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grmf Road - Ste 110-5 -Tucson. Arizona - 85745 - 1520) 623-8303 - 620) 623-8504 Fm 

Station Name: 22  , projen?htuC: lVIr FlnoO 
rtnXiW NO: (a0 7 6  . Job number: # q 1 3  

Day ofYcar: 1999 . LocalDate: mo. 10 dav I vcar 1999 . 
Session No: 0 (forfaststatic',. ~ . S T U A P T  

CIA CODE POSITION 
Receiver Model: 4000SSE(XI480004OOOSEO . , &g 

Lat: : 33 " 49 IS.IPU " N Antenna Type: ComoLlL2 wlGP 00 CanmLlL.2 ( ) Geadctict _l . 
" 5 5  * 5 2 .  1 " W Tribrach: SoKKisha Wild HIP To~con Pentax 

? 
Long: t 1 
Ellip.Hcight: t0730.2 - M PDOP: 2. 3 1 - U T C  Time Offset: MS?; -7:W 
a Type of Surve~': Fast Static ( X ) - Fm Static ( ) 

Lat: 1 3  " 44 IS ,$L "N ~ctual= Stan I L :  05 . Stop: \ In - : 16 . UTC 
Long: I '1 " S s  ' i "W B e g S V ' s U s e d : p 3 , 0 % O a 1 1 ~  9 21 s 

Y M PDOP: - End SV's Used: O 3 i 06 ' 0 7  .' I7 L 1 7 %  2~ .<I/ Ellip. Height: + 07 I n L I ,I I ' ,%I 

4 
Ant. 1) 1.537 3) 1 . 5 0 ~  51 /.<PA,7) /-bib 9) 1.S48111 (ft) 1) 5. 13 3) J- 10 . 
Hught(M) 2) 1.~45? 4) I .  i5Z6)  1-5088) I ,~ t f310)  121 Mean= 1-575 . 2 ) r . L j M e a n  8 -. -. 
Weather Conditions: P. Cloudv Overcast Hot a Cool Cold &>!~nezv 5 5  T+/- . 

I 

ofMonmtnt / Sd\h)Ek S w i n g :  
M ( ) abwe: ( 1 below. Nat. Groun(! D d l  Notes: 

Rubbing P h n n c d  ( )Yes &No 

1 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant R o d -  Ste 11&5 -Tucson. Arizona - 85745 - (520) 623-8503 - 6'20) 623-8504 FOX -* Station Name: Pmjsl Name: h n +  f L3 Em - I 
Receiver No: Job rurmkr: # 919 
Day of Year: 999 . Lod Date: mo. 10 &y 1 year 1999 . 

0 tic) . @ m a ~ .  # - Session No: (for fan na 

U A  CODE POSITION 
& Rcainr Modcl: 4000 SSE 00 4800 ( 1 4000 SE ( ) . 

3 'q 15.83 LlILZwIGPM ComoLlh2 ( 1 Geodcn Lat: : "N An-Type: Corn 'c( 1 ,, 
I / /  " 55 #t 64 " W Tribrach: SoKKisha Wild HIP Toocon Long: Pentax 

Ellip. Height: -f 0 L  7 1 t M PDOP: & Local-UTC Time W t :  MST= -7:OO 
E* Type of S u n q :  Fast Static ( X ) - Fast Static ( ) 

Lat: 33 " 5'4 75 .2? .%N Actual= Sran 14 : 5 <  .Stop: 15.17 : . mc 
Ill " 5s 4 0 4  /3.2/.23. 26 Long: " W Beg. S V s  Used: . I 

Ellip.  eighta ah 6~ M P D ~ P :  + 4nd s v s  used: 
,I 

3) 5V -xP 7) 9 ) i . s ~ ~  114 , s z i  (fi) 1) 5 r /  3) ' 
i 

Ant. 1u; 55.g 
Height (M) 21/.5<f 4) 6 ) /  454  81 r5ZR lo)/. rqf 12)/.5i4 ~ean=  mg . 2) 5. / /  ~ e a n < , / l (  1 

L/ 
&dt 

5'< 
. . 

TT of Monument: 4 '  - Stamping: 
Top of marker: &I flush M ( )above: ( ) belon Nat. Ground Detail Notes: %+ / Fb;~r nu 7 ~ c  

A 4 ; d c  nf= P A .  

Rubbing Performed ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tumn. Anzono - 85745 - (520) 623-8503 - (520) 623-8504 F m  

4 n2.3 Station Name: . ProjcctName: 6.1-1 I 7  3, 
Receiver No: 

C .  
nOQ7- . Job I U I I U ~ :  # 91.9 

Day of Yea: 7 7-4 1999 . Local Date: /D ' \dav / / / vear 1999 . 
Session No: 0 / (for fasl fasttic) . Operator: . j 

U A  CODE POSlTION 
&f& ReceiverModel: . 8 

Lat: : 33."5"j 34'. 7f/  - N  ~ n -  1 L2 wIGP (X) ComLl1L2 ( ) Gwdctict ) ) 
Long: // / " 5-r 2 4. 57" W Tribrach: ild WP To~mn Pentax 
Ellip. Height: r7@7 7 - M PDOP: Local-UTC Time Offset: MST= -7:W 
Ending: Type of Survey: Fast Static ( X ) - Fan Static d / . 
Lat: - 33" 4 C7 O /  " N  AUU~= stan 
Long: ) / I 0  '. W Beg. SV's Used: 0 3 .  
Ellip. Height: 6b SFb% ~ ' I ; D ~ P ' ~  M SVs  Used: 03,. 

,~/ .3~/ ,f lO)/ ,5/0 1 1)  / , Z / D  
1 51(B*Y.,S7 - 012) 1, S? 

. C I O U ~ V  overcast ~ o t  ~ & o i d  calm ~rcrrv OF +I- 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 CY. Grant Road - Ste 110-5 -Tucson, Arizona - 85745 - (520) 623-8503 - (520) 623-8504 F a  

. FmjcctName: /%A//~OPA~O ~ 4 . 2 .  4 
Station Name: 
Raeivcr No: 4573 -5677 - 6076 - 6081 - 6082 a Job mrmbcr: 3 19 
Day of Year: 7 ?A- 1999 . Local Date: mo. d;r & - a/ vear 1999 . 
Session No: 0 (for fast static) . O p W r :  lh&z?& 
CIA CODE POSITION 
& Refdvcr Model: 4000 SSE 00 OOOSEO . 
Lat: : 3% " 4 4  34.20 ' N Antenna Type: Como LlL2  W/GP 00  om^ L l L 2  f ) . 

Y1 I 
0 < Zb.'14- 'sha Wild WP T o w n  Pintax Long: " W Tribrach: S o K f i  

Ellip. Height; V f R  - M PDOP: a Local-UTC Time Offset: MST= -7:OO 
Ending: Type of Swcy: Fast Static i X ) - Fast Static I I 
Lat: 3 ' 2 3  " A 4  ' 3 3 . ~ -  "N Actual= Stan / &  : 0 . Stop: / L  : /+ .UTC 
Long: I \ \  

0 S 2 .  " W Beg. SV's Used: 03.09.09, / i ' ,Z l .  23.Z9 ,? I 

Ellip. Height: - M P D O P G  EndSV'sUsed: 6 3 . 0 ~ f ? . s 1 . Z ~ a ~ 3 1 '  

Ant. 1 m  3~17)3 5 )  & 7/2  7)1! 7f3 9)!.3/3 l l ) / t 7 / 3  (ft) 1) "sG/ 3) 
Height (IvQ 2&7 1'3 4 ) h 7 / Z 6 ) +  Vlzsy,  913 lOU.7/? 12) /. 7/% ~ e a n =  m. 2 ) a  Mean 

Weather Conditions: @ P. Cloudv Overcast Hot Cool Cold 6 a ~ r e w  T +I- . 

Rubbing Performed ( )Yes ( )NO 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

i 
1802 W. Grant Road - Ste 110-5 -Tucson. Arizona - 85745 - r3201623-8503 - 15201 623-8504 F a  

Station Name: 00 d Y . Projs t~ame:&!~~~/c3t '& L U V N ~  PC b 
R c e i v ~  No: 605s/ . Job~lllmkr: # G ' / q  
Day of Year 2 73 1999 . LocalDatc: mo. o/ dav 3 0  vcar 1999 . 
Smion No: 0 fforfaslstatic). Opnator: ~ & 4 b  Lc4Rk 

U A  CODE POSITION 
I3.a RtcdvcrModcl: 4000 SSE 4800 ( ) 4000 SE ( ) , 

Lat: : 3 3  " J f l  ' bd,& fl " N Antenna Type: CwnoLlII.2 wlGP N ComoLlL2 ( ) Geodeuc[ : 
Long: I7 1 0 3 J , Y I " W Tribrach: SoKI(lsha Wild (Hm) Toncon Pcnrax 
Ellip. Height: M PDOP: - W - U T C  Timc m= - 7 : ~  //“@y 
a Typc of SU-: Fm Static ( X ) - Fm Static ( ) 

 at : 3 3  " 50 nP,q# - N A&= S m  / S  : O Y  .Stop: 1% 2 8  .UTC 
/ I  I 0 J 3'7'. 3 A  " W Beg. SV'sUsed: 63.  b$, 24, /3,3!2 /,, 27.1 Long: 25 1 

Ellip. Height: 04 3< ' M PDOP: Z.r' End SV's Ustd: P/r 69, A'I/ 15 I 31, a /, A3,JS . , 
;I 

Weather Condrtions: @ P Cloudv Overcast ~ o t  G? cool cold calm 62 95  OF +I- . 

ing Performed ( )Yes (10No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Gront Road - Ste 110-5 -Tucson. AnsoM - 85745 - 1520) 623-8503 - 1SZO) 623-8504 FLU 

Station ~amc:  $.d '/ . ~rojcct~ame: f i & R l f C 0 / 4 [  C C I L A ~  f ~b 
Rccdvcr~o: 6 o @ I , Job- # 919  
~ e y  ofy~ar: a T) 3 1999 . ~ o e a l ~ a t c :  mo. 9 dav 3 0  war 1999 . 
Smion No: 0  (for fasf static) . -tor G /r'& C4& k 

CIA CODE POSITION 
BEg: ReceivtrModel: 400OSSE (X) 48W( ) 4000% I 1 . 

3 3  " 4 9  ' sg, 9s " N Amma Type: ComuLlL2 w/GP 00 C o m ~ L l L 2  ( ) Geodetic( ; Lat: : 
1 1  1 " 5 5  

! 
Long: 3 Y,6'3 " W Tribrach: SoKKisha Wild To~con Pentax 
Ellip. Height: Oh 1 4  t M PDOP: Lccal-UTC Time OEkt: - ~ = - 7 : 0 0  //:so 
Ending: Type of Survey: Fast Static ( X ) - Fast Static ( ) 

Lat: 3 3  "S@ ' ~ @ . S I  "N Acid-Stan / 9  : O Z  .Stop: /q : 3 5  .UTC 
1 1 1  O 5 - S  3 3 . ~ 7 " ~  ~ c g . ~ ~ ' s u s e d : 0 1 . a ~ . 3 ~ , a 4 , 1 ~ / , / l , d 1 , 1 1 5  i Long: 

Ellip. Height: A 6sg-f- M P D 0 P : a  ~ n d S ~ . s ~ s e d : O l , ' d 9 , 3 f l ,  ~ Y ' , I S ,  2 I . d  - r . ., 

j 
~ n t  1 .  3 . 6  5 . 0  7 9)1.Cui1 l l )1 .603  (A) 1)5,23 36.H. j 
Height (M) 2)/,fa! 4) /.Lo/ 6 ) l .  Go J 8) 1.6 #A  10) I. 603 12) 1.60 7 Mean= /,&a? . 2)/.4YMeah.r,&. 

Weather Con&uons P Cloudv Owcast ~ o t m  Cool Cold S? OF+/- . 

of Monumcnt:gP b k d b L  U, A f 4 T.~,FR Stamping: - 
op of marker& flush M ( )above: I ) below: Nat. Ground Dmil  Notes: F&u&& A B P A  w4.G : I 

Rubbing PnfDrmed ( )Yes #o 



I 
" <" 

0- - 

A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson. Anzono - 85745 - (520) 623-8503 - f5201623-8504 Far 

Project Name fdf 
Job numbu # 927 

F / L J  

1999 . Local Date, ma  67, dav 40., vear 1999 
(for fast natlc) w t ~  1. )a+Jm~vf'L 

U A  CODE POSITION 
ESkl beaver Model 4000 SSE 00 4800 ( ) 4000 SE ( ) 

Lat 
o 7 S67 

" N Antenna Type C o m ~ L l 5 2  w1GP 00 Com~L152 ( ) M a c (  ) 
// / " 5 6 Dl (Po " W Tribrach SoKKsha W~ld -\nJ Pmtax 
0731 - M PDOP ~ Lncal-UTC T~me OfktJ  a 57 &= - I . U ~  

I Type of Survey Fast Statlc ( X ) - Fast Statlc (W 
S? " N A&= stan / 67 stop / ?  2 6  UTC 

//! "SET nrs B R  A w Beg SV'S Used o I : 27,. 3% 05?. /Y. 17 21 , 7 . ~  $ 

*7!?+ M P D O P ~  EndSV'sUsed ~ ~ . ~ ? Z L ) ~ I L / ; / S . ~ / ; ~ ~  I 
I 

1)/<4/4 3)153&5?'~'f b 7)ts.q 79)1)1?711) 6.4s-  (I?) 1 ) 6 , O g 3 ) F ~ 7  j 
Height (M) 2) 4 ) / 5 4  7 6 )  8 6 4 7  10) 12)/s,L/Y Mean= 1647 2 ) m  cans& 

- 

1 
i 
2 
1 

3 t 

$ 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

I802 W Grant Road - Ste 110-5 -Turnon, Aruona - 85745 - (5201 623-8503 - 1520) 623-8504 Fax 

Stafion Name SfLb 
Rea~ver No. 7 La /D 'Z 
Day of Year' 77 5 1999 
Session No 0 7  (for fast stafic) 

U A  CODE POSITION 
k Rccnver Model 0[) 4800 ( 1 4000 SE ( ) 

Lat - 33 " 4? 9 ' 20.2'5" N AntennaTm CO~DL~/LZGP M ComLlL2 ( ) Gcodetlc( 1 , 
Long / / /  " 5 7  6 5 ,  " W Tribrach ~ o K & s h a / 6 h W P  T m n  Pentax 
E h p  He~ght fik.7'3-t- M g P *  m e  MST=-7W 
&@g- Typ of Survey Fast Stafic ( X 1 - Fast Stafic (W 
Lat 13 " 4 9  /334 .&N ~ctua~= start 3 /S stop 71a 3-Z VTC 
Long I 5 ,  n S Y 7 . * w  BegSV'sUsed 0 1 , l Y . I b  3 2  

I 

Elhp ~ e i ~ h t &  2 7 - M PDOP a M S V S U & ~ I ~ ' / ~ .  ~ [ d .  44 zZ' 
cfi, 1 , c  3)C37 j 

= 2rzm~37 - 
Weather Condmons &ear) P Cloudv Overcast  ohwa warm Cool Cold Calm Breezv OF +/- - 

Stamping 
M ( /j above ( ) belox Nat Ground etail Notes. & ,/ 4 d d x 4  r h ~ n  

frRk K d  d- 1 / ? G s ~ ~  R J  

Rubblng Performed ( )Yes ( )No 

1 
i 
b 

I 

A 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

I802 W. Grant Rood- Ste 110-5 -Tucson, Ar~zono - 85745 - (520) 623-8503 - (520) 623-8504 F m  
Station Name: 3L Z 6 
Receiver No: hb82 , Job number: 
Day of Year: 7.74 1999 . Local Date: 
Session No: 0 z (for fast static) . Operator: 

CIA CODE POSITION 
& Reaivw 

330 W ' ? 8 t R 2 6 6 ~  ~ n t e n n a ~  Lat: : 
Long: / / / " 5s ' 1%. 2 L/ " W Tribrach: 
Ellip. Height: n70 7 - M PDOP: 1.3 Local-UTC Time 
a Type of Survey: Fast Static f X ) - Fast Static ( LV . 
Lat: 3 3 "  49 ' / 8 d " I s s N  Actual= Start / 7 7 4 . Stop: 1 I .UTC 'I 

111  ,~~~ .3b 1.2329.31 . 
I 

Long: " W Beg. SV's Used: m, Oe. 09 17, 2 
Ellip. Height: 0bRh - M P D O P : ~  ~ n d  ~ ~ ' s ~ s e d :  M!'DR3'DS. '17, ' 2 / ,  21'. 29. 31 . j 

\ 
~ n t .  1~,5433~,SLCCr!5~l~SYh~l 13-/@)l.% 1 11)1,%! (fi) I)C& 3g.0b 1 
H e i g h t 0  2 $ ! , ~ 4 ) / . ~ 6 ) 1 , % l b ) 1 , 3 ~ ~ ) 1 1 ~ h 2 ) / . ~ ~ / ~ e a n = . ~  2 w L X i C c  

Weather Conditions: P. Cloudv Overcast & h a r m  Cool Cold Calm Breezv T+/- . 
w 

I 



A TEAM Protessional Assoclares, iruc. 
GPS STATION LOG 

1802 W Grant Rond - Sre 110-5 -Tumn. Arizona - 85745 - f5201623-8503 - (5201 623-8504 Fax 

f+% Station Name: . RojaNamc:  
lbxiver No: b o b 5  . Job number: # 91q 
Day ofyear: 276 1999 . 5 Date: mo. lo dav 5 v*u 1999 . 
Session No: 0 -I (for fast static) . Operator: 5 c F L  ' I 1 1 & 

F''L N A L h  6 0 Z 3  - 2  78  - 1  
CIA CODE POSITION 1 

&& Rccciver Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) . 
Lat: : 23 " 44 /9 7 g " N Antmna Type: ComoLlrL2 w/GP 00 ComoLlL2 ( ) Geadcticf 

/ /  / 55 6 0 5 . 9 4  Long: " W Tribrach: SoKKisha Wild WP T m n  Pentax . ,, 

Ellip. HeightfO 6 )  S f M PDOP: fi 5 - U T C  Time O&n: MST= -7:OO 
Type of Swey: Fan Static ( X ) - F a s  Static ( ) 

Lat: 33 " 49 . ' a 3 . r q ' * ~  Actual= Stan / :Yb . Stop: / 9 n% .UTC 
Long: I / /  " 55 BY s o u w ~ e g .  SV'S used: 01 .@./L/./5 d!  25 13 Q 

M PDOP: End SV's Used: 01. 30. / 4 , / 5 . 8  1, 2< 2 4 Ellip. Height- 57 4 1 - . 1 

A ~ L  11/. 6323)/.632 5) / ,6 -M 7) Lb@ 9)/, 6 +% 11) LCyT (ft)1) I <? 3) 
H c ~ g h t O  Z U L . ~ ~  4) 6)/,6?3 8) lO)/,f,?q 12) Mean= I. 6%- 2) I .  g F 

i 
Mean I 

Weather Cond~tloas P Cloudv Overcast warm cool calm &Si O F  +/- 
1 

- - 

M ( ) above: ( ) below: Nat. Gmuaa D d  Nous: I 
Rubbug Performed ( )Yes ( )No I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Ste 11 0-5 -Tucson. Ar~zono - 85745 - (520) 623-8503 - 1520) 623-8504 F a  

Station Name: z7A- . Project Name: /M* r I'L~,>~-A- 

Receiver No: 4573 -5677 /6076\ 6081 - 6082 - 6083 . Job number: 
Day of Year: 77'5 - 1999 . LocalDate: mo. 5- 7- dav 3 0  year 1999 . 

o i fo rms ta t i c ) .  Opetator: P-li,.\o- Session No: i? <rh Q "- 

CIA CODE POSITION 
&g Reaivn Model: 4000 SSE N 000 SE ( ) . 

33 " m . 4 1  7 9 " ~  Lat: : Antenna Type: Como L l L 2  WIGP N omr, L lL2  ( ) . 
Long: / / / S4 ' 46 " W , Tribrach: SoKKisha Wild HIP T o w n  Pintax 
Ellip. Heighc h90F M PDOP: Z'. Local-UTC Time Offset: MST= -7:OO 
Endina: Type of Survey: Fast Static f X ) - Fast Static f ) 

Lat: 33 " 43 A&= Start /9 : 24 .stop: 19 : 43 . UTC 6 9 1  *e " N  
j 

Long: 59 
7/n n 

Beg.SV'sUsed: 0 1 .  t l  2 5 . 1 4 . z 9 .  3 0 . 1 5  
EndSV'sUscd: 0 1 '  7 1  2 2 .  2 5 ' . ' ~ . Z 9 , 3 0  Eliip. Height: 1.5 ~ ' 1  

Weather ~onditions:&. Cloudv Cl~er~ast / 

l)D98/ 3)D9A 1 5) d9@ 7) 0 9 8 0 9 1 6 9 A f  11) 098/ (A) 1)3 z' 3) ? z'  
21o9Bi 4) 0.9A/6) d9BD8109 .0  10)096N 12) 096/ Mean= B. 2 ) 2  ' Mean 

-arm Cool Cold Calm Breem 9 +/- 
L 1 L 

l)pe ofMonument: 7 0  P 0 F f' MI' Stamping: U/UW d 
Top of marker: ) flush L a  a !% above: ( ) below: Nat Ground Dnail Notes: -2 O 9  G 0 TOO -) EY KJC . 
Rubbing Paformed ( )Yes &NO I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road - Sfe 110-5 -Tucson. AT~WM - 85745 - 1520) 623-8503 - 1520) 623-8504 F i x  

+ d9A Station Name: . ProJcctNam:-o~ C O  F /  f;) 
Rcxivu No: . Jcbmrmkr: # 414 
Day of Y ear: A1 3 1999 . Lceal Date: mo. t7 4 dav vear 1999 . 
~cssion NO: o (for fast static, . ~pcrator: SD~F ZP-.'/fn s 

! 

UA CODE POSITION 
&g RcchuModel: 4000 SSE I X )  4800 ( ) 4000 SE ( ) , 

33 " 49 Lat: : 56. 9 2  N Anmma Type: ComuLlL.2 wlGP 00 CornoL1/L2 ( ) Geodaic( : 
" 5 4  , 3 0 4 l  Long: / / I  " W Tribrach: SoKIOsba Wild WP To~con Pentax 

Ellip. Height: n? 6 5 -6 M PDOP: Local-UTC Time O&et: MST= -7:OO 
a Type of SW: Fast Static ( X 1 - FM Static ( ) 

 at: 3 4 9  a Tr. - 66 .&N ~crual= SM . stop: _/ 7 3 , 5: UTC i 

Long: /// " 5 " W Beg. SV's Used: O/ /V /<. 3/ 30 I 

EUB. Height: f n 3 3 0: - 'M4Pb6P: End SV's Used: @. :2'& 1 1. 3 0 .  : : :I 
i 

Ant. 1)&'?023) 1,6075) /, i=&) 9) /b0?11) /(.u7- (ft) 1) <,& 3) 3 
Height (M) 2)l .  h am/& o M)/,&38) 101 12)/,Lo? Mean= /603 . 2) S,YQMw 7-49 a 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson. Anzona - 85745 - (5201 623-8503 - 1520) 623-8504 FLU 

Station Namc: 2 9- . Project Name: A r ;LOPA n / b  /=z A 
Rccciver No: 4573 -567w6076\- 6081 - 6082 - 6083 . Job number: 
Day of Year: 273- 1999 . Local Date: mo. 5 P P r  dav 30 vear 1999 . 
Session No: 0 (for fast static) . Operator: d L n  /on J= I S L ~  CT 

CIA CODE POSITION 
& Receiver Model: 4000 SSE N OOOSEO . 
Lat: : 33 " 49 57 9 L " ~  AntemaType: C o m ~ L l L 2  W / G P O  o m  LlL.2 ( ) . 
Long: N l " 5 4 2 4  66 W Tr i i ah :  SoKKisha Wild HP Toocon Pintax 
Ellip. Height: L O /  - M PDOP: 4. W - U T C  Time OfEin: MST= -7:OO 
En-&~g Type of Survey: Fast Static ( X 1 - Fast Static ( ) 
Lat: 33 " 4 9  . 4 / 2 6  ", ~ctual= Start Z/ : 50 . stop: zz : 35 . UTC 
Long: /// " 5 q  ' 2 7 9' "W Beg. SV'sUsed: O/,, /'? : 16, / B  . ZZ 
Ellip. Height: 8 7,'- M P D O P : ~  End SV'sUsed: o/, /4, 6: /8: Z z  

Ant 1%/5673)1&65)/ j& 7)/%79) / 5 6 8 1 1 ) ~ 5 4 ?  (ft) 1 ) s  '3 3 6 l3 

mght (M) 2y5k 4); </L 61; '%L 8)ha 10)'1568 12) 156 7 Mean= ,/% 7 2L5 " Mdvl 

Weather Cond~hons Cloudv ~ K a S  -am cool cold Z G h r e e z v  'T +/- - 

Type of Monument: N A / L / ,  Stamptng:- 
Top of marker: @ flush d( ) above: ( )below: Nat Ground Dctail Notes: - 
Rubbing Performed ( )Yes W N o  



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson. Arisonn - 85745 - (520) 623-8503 - (520) 623-8504 Far 

4 >o - 
Station Name: . ~rojtct~amc: -04 /6 . t(.n 
Receivn No: /, 083 . Job number: # 919 
Day of Year: A?? 1999 . Local Date: mo. 04 dav 9 0  vear 1999 . 
S&on No: 0 (for fast static) . Opnam: 70% 60a,,'NnS 

U A  CODE POSITION 
B s  Receiver Model: 4000 SSE 00 4800 ( ) 4000 SE 
Lat: : 2 3 49 * /q.ao - N *n-T=: k L I i L 2  w,GP m CnoDLliUi ) GcodLL 1 
Long: / / 5 L/ ' 7 n .  - 40 " W Tribrach: SoKKisha Wild HP To~con Pentax 
Elhp. Height:4 n 3 / 4  f M PDOP: Local-LITC Time mt: MST= -7:OO 
Endina- Type of Survey Fast Static ( X ) - Fast Static ( ) 

Lat: 3 4 9  lY.gI "N A&=  ran &!! : 03 . Stop: d2 : 75 . UTC 
Long: I 1  I 0 31. 40 '. W Beg. SV's Used: /, 19 14, Id. /Q. 2? 
EUip. Helght: 3 D 7 gq - M PDOP: a End SVs Used: $1. 14. 16.1% h! a 
Ant 1)/,442 3) 5 ) / ,4427) / :492  911: 44'2 11) A 4 9 9  (A) 1) q9t7 3) 
Height (M) 2) 4)/,4 92 6 ~ 4 4 d  8 ~ . ~ 9 2 1 0 ) / ~ 4 ? ?  12) 4 '8% Mean=/. 22) 4: W M W , Q Q  

Weather Condruons a P Cloudy Overcast &I warm cool cold ~ a f m  & OF +/- 

0 

Y 

I .  
i D 

1 

I 

I 
60 I3 Na;/ < ~ , H A ~ E !  T p  of Monument ~ E T  

I 
?*ufsramp1ng 

Top of marker pb flush M ( ) above ( ) below Nal Ground Deml Notes 

Rubbing Performed ( )Yes ( )NO 

4 

I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grmt Rood - Ste 11&5 -Tucson. Arizono - 85745 - 1520) 623-8503 - 1520) 623-8504 Far 

Station Name: 3 1  . Projcct ~ a m t :  M a  r;ro,> Cuvn 49 FLA I 

r k e i v ~  No: Lo 76 . Jobnumber: # 
Day of Year: Z 73 1999 . LocalDatc: mo. .5~?7 dav 30 war 1999 . 
Session NO: o (for fan static', . opnam: #;;n 40- Es * h e r  

CIA CODE POSITION 
&g ReaiwxModel: 4 W S S E  00 4800( ) 4000SE i ) . 
Lat: : 33 ' 9 9 29 'L " N ~ n ~ n a ~ y p c :  ~ o m o  

SO * 
"W9 

LlL2 wlGF' 09 ComDLlL2 ( ) Gcodaic( 1 . 
" 5 3  Long: /I/ Tribrach: SoKIClsha Wild WP Tonam Pentax 

Ellip. Height: 745 7 M PDOP: W L o c C  Time OfW: W- -7:OO 
Type of Survey: Fan Static f X ) - Fast Static [ ) 

Lat: 3 "  49 ' zR ' N A d =  Stan 7 0  :65 . Stop: 70 : 5s . UTC , 

Long: / / /  " 5 3  5oU8 -W ~ e g . ~ ~ ' s ~ s e d : 0 / , / 9 , / 5 , 7 / , ~ 2 , 2 9 , 3 n  . . 1 
EUip. Height: 731 - M P D O P : ~  ~ n d ~ v ' s ~ s e d :  o/ , ' /v , ,  / S .  z 2 ,  /L . . 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Sfe 11a5 -Tucson. A m  - 85745 - 1520) 623-8503 - 15201623-8504 Fm 
~ r ~ 7 - k  PCD r 

Station Name: D P 3 J. , Project Namc: /Y\ A R Z ~ P A  
~ c a i v t r ~ o : E o  $ 1  . Joblurmba: # 4tQ 
Day of Year: d 7 3 1999 . Local W: mo. CL dav 3 0  vcar 1999 . 
Sasion NO: o (for fast static) .  pato or: ff-4 k~ c L AR /C 

U A  CODE POSITION 
Reaivcr Model, 4000 SSE 00 4800 ( ) 4000 SE f \ . 

3 ' )  yg Lat: : ' a*. 53 " N AntennaType: GnmLl/LZ wlGP Rl ComoLlh2 ( ) GeodMicf 1 ., 

5 3  'sha Wild @ h n g :  11 1 a a "1 13 w ~ r i b m h :  SOW Toocon Pentax 
Ellip. Height: 0 ' 2 3 ~  - M PDOP: 3.3 Local-UTC Tim? &t: MST= -7:OO /YI. 6. R . 

Type of Swvq: Fast Static ( X ) - Fast Static f ) 

 at: > 3  " 9% . a % , l @ u ~  Acrual=Stan A L  : .stop: a /  : Y I  .UTC 
'r3 Long: / 1 1  a4. b'C '. W Beg. SV'sUsed: 011 IY ,  f5, /C  ,2 2 I 

Ellip. Height: 0% 6 - M PDOP: End SV's Used: PI, 1 Y :' 15, 16, 1 6 ,  a d  . . 

Ant 1)/.52.)?13)1.136 5 ) l r . f3u7)  ~ . J J /  9 )  t S ? u l l )  r-J3@ ( f t ) l ) f . p (  3 ) / @ 1  5 
Height (M) 2)/..fd 94X. S J u 6 ) l . J  J I  8)/, $&lo) ''J3@121(. 530 Mean=/, 5 3 d 2 ) ~ .  p.2 Mean(./ / 8 

Weather Conattons - P Cloudv Overcast a warm cool b i d  calm  US OF +I- 

c ~ ~ L f k L ; ' d  pn. Q 

1 

i 
& 

8 
I 

I/ u v  d v v  P 

V V V  v v  " U /  

-.. - . 

f l  A 4 A r\ 

WAS e 
Type of M o n u m e n t ~ ~ h  N A S  L Lvz 74 5 k f h  CT) 

. 
Stamp% - 

Top of marker 6 flush M ( ) above f )below Nal Ground Detail Notes G&v~/~o A f P 4 ~ 4  L 

Rubbing Performed ( )Yes@QNo 

I 
I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 - T u r n .  Arizona - 85745 - 620) 623-8503 - (5201 623-8504 Fm 

Station Name: 0 17 3 4 , Project Name: /L2 A 02 C ~ P A  roamtq ~ / C O  . 
Rcaivcr No: L(sB( . Job number: # q/.1 
Day ofYcar: 2 73 1999 . W D a t c :  mo. dav .?O vear 1999 . 
Session No: 0 (for fast static) . Opnam: C Y 4 C L  A R k 

I 

U A  CODE F'OSinON 
&% I~CC~VCT Model: 4MK)SSE 0[) 4800( 4000SE ( . , 

Lat: : 33 yq 2 4, 3 7 " N Antenna Type: CorrmLltL2 w/GP flO CorrmLlL2 f 1 Geodetic( 1 . 
1 1 1  " O Long: d 9 ,  d l  " W Tribrach: SoKKisha Wild To~con Penfax 

Ellip. Height: C 7 0 5  - M PDOP: & t - U T C  Time O h t ;  MST= - 7 : ~  15: 0a 
Endina: Type of S w q :  Fast Static ( X) - Fast Static ( ) 

 at: 3 3  " Ll'1 31, a3 "N Actual= start ad : 0 A . stop: ? UTC 
Long: 1 I 1  " $ 3  3 Q - '  3 4 . ~ ~  B e g . ~ ~ ' s ~ s e d : P / ,  /r-1,/6,/%,1 a I 

~ k p .  Height: . - M PDOP: a End SV'S used: .OI, tb / ,  1~ a A 
' :I 

I 
Am. 01.16C 3)/, s67 5 )  L S6Q 7 9 -, 1 1 1 1 . S 6 ~  (A) l ) L / & /  3) A /+'. ; 
Height(M) 2) 1. SG74i /.s& 61h.3.. 8:~:::10:';*:~7 l 2 i f  166 Mean= 1.447 , 2)5./J. ~cu*-l~'. 

Weather Con&uons 6%i? P Cloudv Overcast &? warm calm &Z3 //<OF +I- . 
w 

I I 

Rubbing Performed ( )Yes (.@No I 
Tpe  of Monument: 80 D NA/L L Z  7 dr 54 WdP Stamping: - 

M i ) a h :  ( ) below Nal. Ground Detail N o t e s : F c O ~ / o  A P L Top of m a r k e r 4  flush 

I I 



A TEAM Professional Associates, INC. ., 
GPS STATION LOG 

1802 W. Grant Road - Ste 110-5 -Tucson. Ariwm - 85745 - 15201 623-8503 - f5201623-8504 Fm 

' +' 33  Station Name: . ~ r o j a  ~ a m c :  /flag r L~L>DLL / r ,  

I(ccdvcr No: h0 8 3  . Jobnumber: # 9/4 
Day of Ycar: a *  1999 . Lacal Date: mo. 09 dau 3 0  war 1999 . 
session NO: o (for fast static) . ~pcraurr: * S E  &,'//II C 

U A  CODE POSITION 
Bl;g Recnvcr Model 33 

4000 SSE K )  4800 ( ) 4000 SE ( I 
Lat . 94 ' 99 .a " N Antenna Type ComoLlL2 w/GP 00 ConmLlLZ f ) Gmdeucl 1 . 

/ / /  " 57 Long. - 5 7 ,  d . 3" W Tribrach SoI(l(lsha Wlld WP T o w n  Pentax 
Ehp He~ght L 9-f M PDOP 5,3 Local-UTC Tme m t  MST= -7.00 
Enclmp Type of Swvq Fast Stauc f X ) - Fast Stauc ( ) 

Lat ,330 9 9  YO 6s .' N -=start o 13 stop 20 YO UTC 
a#,:? I 

Long // / " 53  '. W Beg SV's Used a,/? /J/ d L a .  d 9 ?& I 

EUlp Hught 3. T)SS DO - M P D O P ~  EndSVsUsed 6/./4d5: / L ,  a2 2 4  I 

3 
Ant 1 3) 5V.6 33 7) 9 ) / , 5 ? 4  1 1 )  /,?34 0% 1) 5. $0 3 
Hught@l) 2&,< 3 3  4)/,<.13 6 ) /  <?j 8)/,5?? lo)!. r34 12)1 ,53  ? Mean= /5." 2 ) L - l  

?12 Warm Cool Cold Weather Con&nons & P Cloudv Overcast Calm Bmzv OF +/- 
J 

i 
i 
1 
& 

d 

l 

Rubbing Performed ( )Yes ( )NO 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road- Ste 11&5 -Tumn.  Arizona - 85745 - 020) 623-8503 - 1'520) 623-8504 F a  

Station Name: +tS3 . ProjmName: mfthrr 09n C.e> F d n  . 
Rcceiw? No: 6 0 9 3  . Jobilllmber: # Q / q  
Day ofyear: 2 7 3  1999 . LocalDate: mo. 0 9 dav 7 0  vear 1999 . 
Session NO: o [for $st static) . opaator: S&E JL . i1-3 

U A  CODE POSITION 
&g Rcoivcr Model: 4000 SSE T X )  4800 ( ) 4000 SE i ) . , 

3 3  0 9 9  c 40,58 Lat: : " N Amma Type: ComLlL2 w/GP IX)  ComLllL2 [ ) Geodetic( 1 , 
I / /  " 5 2  Long: dq ,30 " W Tribrach: SoKKisha Wild WP Toocon Pentax 

Ellip. Height: -i 173 /I - M PDOP: f,/ Local-UTC T h e  Offset: MST= -7:OO 
Type of Survey: Fast Static ( X ) - Fast Static ( ) 

 at: 7 3  " 4'9 3 $ , h  *'N -=start dO :5% . stop: 2 / +/ .mc 
I / /  " 53 Long: 4. 74 w ~ e g .  SV'S used: n*. /4, LC / A  .-23 . I 

Ellip. Height: f CJ 7?&q-- M PDOP: 3& End SV.5 Uxd: 0 1 .  /Y , / q .  /L ./S .'@ . . 
:I 

(A) 1) 5.51 3 Ant. i )Lc<z n/.s5/ 5u 5?/ 7 , / .5 f /  9) 1,551 11) 
Height Qvl) 2u ~ 3 . 2  4V, 95 ,  6) 8) I. ~ 3 /  10) I?)/, rw MCM= /, 5 3 2  . 2) ?.(I M ~ F S I .  1 
Weather Condirions: P. Cloudv Overcast &d W m  Cool Cold T+/- , 

w 

Rubbing Performed ( )Yes ( )No 

! 

/ 

3 a , J ~ 1  
Type of Monument 4; I I-0 D 8 t / ~ H , / v ~ / ; / ; E  L c Stamping 
Top of marker @ flush M ( ) above. ( ) below Nat Ground Deml Notes I 



I 

A TEAM Professional Associates, INC. 
GPS STATION LOG 

i 
1802 W Grant Rood - Ste 110-5 -Tucson. Arizono - 85745 - (520) 623-8503 - (520) 623-8504 Fax 

Stauon Name: # , PmjectName: 
R s c i w  No: 6d 93 . Jobnumber: # 4/4 
Day of Year: 3757 1999 . Local Date: mo. In d a v q  1999 
Session No: 0 ifor fan static) . Operator: 

I 

CIA CODE POSITION 
&g b i v m  Modcl: 4000 SSE (XI 4800 ( ) 4000 SE i ) , 

 at: : 3 3  " 4 4  I5 2< - N ~ n -  Type: ~ o m n ~ l / ~ 2  WIGP (XI CIJ~DL~/LZ i ) ~mdc t l~ (  1 
Long: /// " 5 3  / 0 , 0 3  " W Tribrach: SoKKisha Wild H/P Towan Pentax 
Ellip. Height: f .177 95 -t M PDOP: 2 Local-UTC Time Oflset: MST= -7:OO 
Endine;: Type of S u ~ e y :  Fast Static ( X ) - Fast Static i ) 

Lat: 3 " 94. '15.9s " N  Actual= Stan 16 : 35 Stop: 17 .m .UTC 
Long: I// 5.3 /AX "W p Beg.SV'sUsed: 03.m. OS.? /  1 7  21.22. . I  

Ellip. ~ e i ~ h t : T O ? %  - M PDOP: End SV's Used: 03, . 3 1. - 17, 21. ?- 9 

Ant 1)/,339 3) 5)1,514 7) 9 ) l z 5 3 9  1 1 )  (fi) 1) /r J-7 3) 1 
He~ght(M) 2 1  ) f 3 1 4  )1.4%4 6U.536  8)1.534 10 )I  . 57% 1 2 ) / . 5 7 9  ~ e a n = / , s ? 7  2) /r?Mean/ ( f  1 
Weather Con&uons Clear 

M i )above ( )below Nat Ground Detad Notes: h f f  

Rubbmg Performed ( )Yes ( )No 
& 

k 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson, Arizona - 85745 - 1320) 623-8503 - 1520) 623-8504 Fax 

39, . Project Name: a , cod Station Name: k ., 4~ ?=LA 
Receiver No: 4573 -567fl6076'~ 6081 - 6082 - 6083 . Job number: 
Day of year: z 77- 1999 . LocalDate: r n o . S ~ P  7- ~v z n  vear 1999 . 

O c  (for fast static) . @mator: -f/,.* fan 6 ' k ~ h c  Session No: 

CIA CODE POSITION 
&g Rcaiver Model: 4000 SSE 000 SE I 
Lat: : 3 3 0  49 . /sS8 - N  *nunuTw: c o m D L i n 2 w / o p ~  O ~ D L ~ ~ ( :  ; 
Long: / / /  " 53 ' /oP0 "w Tribrach: SoKKisba Wild WP T m n  Pintaw 
Ellip. Height: 789 * M PDOP: 3 . 5 - U T C  Time OBm: MST= -7:00 
Endinp: Type of Survey: East Static i X ) - East Static i ) 
Lat: 33 " 99 ,q/5 ..N Actual= Start 21 : /o .Stop: 21 : 4 /  .UTC 
Long: /// " 53 . // 90 .. Beg.SV'sUsed: 0 1 ,  /4,)5! /A,, 2 2  

Ellip. Height: 803 r M PDOP: 3/ End SV's Used: O/ /9 : 15, /A, Z 2 

Ant 1 1 c 7 4 3 )  / ' 7 5 5 1 / 5 7 5 7 )  / 5 2 9 ) / . 5 7 < 1 1 )  /1;7 (A) 1)-5 /5 3) 5 ' '  
Helght (MJ 2 i /  /M 6;) 57?8;; i 7410p .573  l2\> 574' ~cn=/= 2 ) 6  * Mean 

AWW ~ 0 0 1  cold A 5 i 3  rn reezv T+/- . 
I 

Type of Monument: #A I L d/ Z& "5 h ;fie r Sramping: - 
Top of marker: &I flush M ( ) above: ( ) below: Nat. Gmund Derail Notes: - 
Rubbing Performed ( )Yes @No 



A TEAM Professional Associates,  INC. 
GPS STATION LOG 

1802 U! Grant Road - S!e I I@-5 -Tucson, Arizona - 85745 - (520) 623-8503 - 15201 623-8504 FIZ 

Y /o/ I 
Station Name: 
Receiver No: loD P a  
DayofYcar: Y vcar 1999 . 

0 b Session No: (for fast static) . operator: . , 

UA CODE POSITION 
&g 

330 4 9  Lat: : 
Long: L?) " 57 
Ellip. Height: K S I ~ D -  M P D O P : ~  

Fast Static ( X ) - Fast Static ( W 



.r L H I ~  rroTesisionaI MSSOC~S~~CS, i i w c r .  

GPS STATION LOG 
1802 K Grmf Rood - Ste 1110-5 -Tucwn. Anzorur - 85715 - /5aOl623-8503 - (520) 623-8504 Fm 

Station Name: /O 2 Pmjea Name: ~ @ R / L O P B  f!. PCE) 
Reaivcr No: GOB 3 . lobmmtm Q 919 
Day ofyear: 2 7  6 1999 . Local vrar 1999 . 
Scsion No: 0 (for fan static) . Oprator 

CIA CODE POSlTION 
BSK R m c i v c r ~ :  4 0 0 0 S S E 0 0 4 8 0 0 0 4 0 0 0 S E o  . 
Lac : 3 3  5.9 ' pa ,XI " N An- Type: C o m ~ L l L 2  w/GP 00 C m L l N  I ) Geoderid 1 
Long: 1 1 1  " 57  4 1 .  So W T n i :  SoKKUha Wild W/P T m n  Patax . ,  
Eliip. Height: M PDOP: a Local-UTC T h e  MST= -7:W 
E* Typc of Sumy: Fast Static ( X ) - Fan Stat] c 0  
La: 37 0 550 m.91 - N  Actual= Stan 18 : 0% . stop: \ A :  14- UTC 
Long: I ( 0 57 b . 6 ~ " W  B e g . S V ' s U X d : p j . , 3 ) . ; L I  -.z'5>- , ,, 

Ellip. Height: &rZ. M PDOP: f l  End SYs Used: @I, 05, 19 ,s i ,  zfa<.ZS.z9 . I ~ 

~ n t  1 y . c ~  3 ) r ~ r n  ~ ) / . t s 4  7 ~ ~ 7 9  9 ) L 6 s 5  1l)l.s- (A) 1)  543 3) 1 
Hu@t (M) 2 ) / . 6 ~ 9  4)/,6SY 66)j.t;rs 8) Im 1 0 ) h x 9  12) / ,#% Mran= ~ 1 6 0  2)&+%can 1 
Weather Coduons. a P Cloudv Over*ist Hot Coal Cold T ~ C N  OF +I- I - 

I 

Tm of ~onumtnt: @em/- Ah,  I' s-g 
Tap of mark .  ( I flush M ( ) abwe ( )below Nak Grwnd Detail Nota. 

Rubbmg M o d  ( )Yes ( )No 



A TEAM Professional Associates, INC. 1 

GPS STATION LOG 
1802 W. Gmr Road - Ste 110-5 -Tumn.  Arizona - 85745 - (520) 623-8503 - (520) 623-8504 F a  

Station Name: 7 0 ? P r o j c c t N a m e : f l a r i ~ 6 k  Po f : a . C  
Receiver No: b o R Z  . Job number: # f t % '  

Day of Year: 7-7c/ 1999 . -Date: m o . . h - ,  dav / / # ,  nar 1999 . 
Session NO: 0 s -  . (for fast static) . -tor: #/AM- L J ~ w A ~ I  .fL . I 

CIA CODE POSITION 
& Receiver Model: 4000 SSE 00 4800 ( ) 4000 SE ( ) 

33 
. ', 

Lat: : 0 3 . 7 7 " N  Antenna I 5 2  wIGP N Com~LlL2 ( 1 GmdUic( ; 
Long: / / / "  7 '/&.a3 " w  Tribrach Wild WP Toocon Pentax 
Ellip. Height: M o  7 7 M PDOP: & Local-UTC ?ImrC@fset: /o.  ST= -7:OO / 0 ' .>+ 

T w  of Survey: ~ a s t ~ d t i c ( ~ )  - Faststatic(;)r . 
Lat: ?? 47 7 3 ~  Actual= Start /7 : L/ . Stop: 17 :34 .UTC 
Long: / / /  S7 /a 37 - W B ~ ~ . S V ' S U S ~ ~ : Q > . ~ ~ ~ / ~ / ? ~ /  24,3 
Ellip. Height: 0 9  ? M PDOP: ?,p End SV's Used: 03 .'2x't5' / 7: 2'1 . 23 -3' 1 , ' 2 7  :, 

I. 27 '  
'I 

1,b 3 9 ) l .  b > 7 1 1 )  1, b.72 
1 

~ n t .  1&3) I .L-=~%I. (~%) (A) 1) 5. Y 2 3 1 . 7 4  
Height (M) 2 h  9,' 4 r - 3 ,  ) I  b l i  ~ ~ l 1 b 5 7 ~ 0 ~  I b j 7 l 2 )  I i o ~ / t 6 c 3 .  2)5 iYa*YI .G 472' 

Type of Monument: - < Stamping: A / u d  1 I 
M ( ) above ( )below: Nat Ground f ,k 9 . h .  /,J 

s+ NkErn+r D R .  L & I / P  /R+ /C 
/ 

Rubbing Performed ( )Yes ( Mo 



ri r i ; r \ imr PllTti%531Oiiai &SuL;rai$S, r i w b .  

GPS STATION LOG 
I802 W. GMnf Road - Ste IIlL5 - T u r n .  A m  - 85745 - 1520) 623-8503 - 1520) 623-8504 Fm 

station Namc: m2 . ~~: 
Rcceiva No: #S3 . Jobnumkr: # 9 1 9  
Day of Year: z- 7 4 1999 . LocalDate vear 1999 . , 
Sadon No: 0 (for $st static) . Opm!m 

CIA CODE POSITION = Rmiw Madcl: 4 O O O S S E 0 0 4 8 0 0 0 4 0 0 0 S E O  . 
S J  o 5 @/, q+ Lat: : " N Antenna Type: ComDLlN wlGP fXl GmuiL.lL2 f 1 Gcodericf , 

Long: I / /  1 /. . ZC " W Tribrach: SoKbha Wild WP Tnxxm Pentax . #  
D 

Ellip. Height: <(HZ-- M PDOP: 1.7 Local-UTC Time O f h :  MST= -7:OO 
&&g- Type of Snrve~.: Fast Static ( X) - Fast Stati c 0  
Lat: 3% a 0/,072-.'~ Actual=Stan 1 7 .  /< . s top:  17 : 3 3  UTC 
Long: /// D 

7 1 7 , x W  Bcg.SV'sUwd:o5,ao9./r,~7.%r.7?~1.r9 
Ellip. Height: - 2 t  Mm0P:c.c) E n d S V ' s U s u f : ~ ?  a A d 3 1 5 1 7 2 1  2 3 ' 1 ~ 1 ' ~  i 9 . . - ,  

I 
All1 , 1-kt 5 ) 1  69 GTS9) A 4951 11/6%f (ft) 1) 5 5  3) 1 
~ugb 2WiW-11 ~ z ~ ~ ~ ~ / ! 4 9 d 0 1 / & ~  l2%69f- Mean= /*6?S 2 ) ~ 5 S M e a n  1 
WQthtr con&uons. Brcm 'F +/- 



A TEAM Professional Associates, INC. 
GPS STATiON LOG 

1802 W Grant Road - Ste 110-5 -Tucron. Aruona - 85745 - (520) 623-8503 - (520) 623-8504 Fax 

Station Name: ?? 0 1 
Receiver No: 1,082 . Jobrmmbcr: 

F, b. c 
Day ofyear: 7 7 4  vear 1999 . 
Session No: 0 4  (for fast static) . Operator: 

UA CODE POSITION 
&g 

330 
Receiver Model 

Lat: : 4 9  .,tX ZP3 '< N ~ n t a m  
/ " 57./?.cos/ Long: 

Ellip. Height: &2? - C ' M P D O P : u  Local- 
Endina: Type of Survcy: Fast Static ( X ) - Fast Static (- . 
Lat: 3 3 " ~ 9  b 7 ~ A  " N  ~c tua~=  Stan / l a  : 4 r 3  . stop: (6 : S9 

/ /! 7 

.UTC , 
Long: " W Beg. SV's U d :  
Ellip. Height: nbAS77+ 'M3PD%Lf End SV's Used: :<':, 

Ant l$,bX! 3) 1,103 /5)1,h?Ch\b3(4) 11,ltb?0 
4) 1.63ai~ I b\r'S)l,~ax~:) Helght (MI 2L (n  Ti / : g 1 2 i  /. 6~ MW= 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. G m l  Road - Ste 1 l a 5  -Tumn.  A r i z o ~  - 85745 - 1520) 623-8503 - (520) 623-8504 Far 

Station Name: %fl3 . ProjectName: Maa~ Lrr PCY&. FCJ> 
IkCeiwI NO: /2053T . JobIlUmkm: # 919 
L h y  ofyear: 1 7 4  1999 . Local Date: e mo 1999 . 
Sasion No: 0 (for fast static) . Operator: 3 AUH - I ;s 

! 

U A  CODE POSITION 
& Rccciw Model: 4000 SSE (X) 4800 [ ) 4000 SE ( ) , 

Lat: : 3 1 " 4-9 5&?3 N AntmnaType: ComLl52 w1GP 00 COmDLln;! i ) Gcodcuct ) : 
Long: I ? /  

0 //.76 " W Mbrach: SoWsha Wild WP T m n  P m w  
Ellip. Height: -5- M PDOP: L,D Locdl-UTC Time Offset: MST= -7:OO 
Endina: Type of Survc).: Fast Static i X ) - Fast Static [ ) 

Lat: 3 T  4-9 6 "N Aetual=Start : .Stop: /& :Jq .UTC 0 

Long: 1 / I  3 /z.& "W B e g . S V ' s U s e d : ~ ? . ~ c q ~ ~ . r ' L , 7 1 2 3 Z 9  I 
0 

Ellip. Height: /Ah + M PDOP:- EndSV'sUsed: o?.o%.m 1 1 . 1 7  , z l 1 2 ~ 2 9  . , 
:I 

Ant. 11 3) 5 )  7 )  9 ) / , 7 z 3  11),!7ts (ft) 1) 4 L 7  3) 
1 

Height &I) 2) 4) 6) 8) 10) 12) hbn= / .  713 . 2)  hea an ,' 1 
Weather Conditions: P. Cloudv Overcast Hot Cwl Cold tzim B~reuv "F +/- . - 
I 

Rubbing Performed ( )Yes ( )No I I 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Grant Road- Ste 110-5 -Tucson. Arizona - 85745 - (5201 623-8503 - ISZO) 623-8504 Fax 

Station Name: 0 L/ fl/ . ProJaNamc: h ~ n  fc&.P~ C * U N ~ *  / ' ~ b .  
Recciv~No: G n X l  . Jobnumkr: # @ / 8  . , 

Day of Year: d 7 C/ 1999 . LccalDate: mo. / 8 dav l vear 1999 . 
Session No: 0 (for fis~ static) . Opaaw: C h! d & tbA4.k  

CIA CODE POSITION 
& M v a  Model: 4000 SSE 00 4800 f 1 4000 SE ( ) . , 

3 3  " 44 Lat: : ' 3 3. k@ " N  AntcnnaType: ComoL11L2 w/GP(Xl ComoLl52 f ) Geodetic( ) 

Long: f C 1 S' r ' Y 6= @ /  " W Tribrach: SoKKisha Wild WP T m n  Pentax 
El&. Height: 0 7 / k + M PDOP: a Local-UTC Time Offxt: MST= -7:OO 

Type of S q :  Fast Static (X ) - Fm Static ( ) 

Lat: 3 3  " ~ 4  3 3 . S )  - N  Actual=Start 16 : d 5  .Stop: 16' : . U T C i  
Long: I L 1 " J.5 ' b l k . * l Y - w  B e g . S V ' ~ U s e d : 6 3 , 8 S , O L j / / 7 ~ R / , ; 1 3 , 2 ~ , 3 J  . I 

Ehp. Height: b FC 3 f M P D O P : ~  EndSV'sUsed: -Q3,  0'5 @ q , / 1 , ? / . 2 3 . , ~ 4 ,  3) . :, 

311. . i ~ ~ S ) l . l &  (ft) 1)5,&C 3)g.& I 
Ant. 1)/.332 / 7) 1 . 6 ~ / 9 ) L  S Y /  11) 4 f 4 0  
Height(M) 2 & , ~ c / a 4 ) 1 . J C / > 6 ) / r r ~ / I 8 ) / # ~ ~ / f l O ) I , C Y 6 1 2 ) ~ .  ~ ~ / ~ ~ t a n = f . I Y I  . 2 ) 1 , 6 5 ~ c a n 5 , ( . 6 . ' ~  

Weather Combtions: @& P Clouds Overcast Hot 'Gsl cool Cold 

D 
r 
7 
a 
b 

'iJ 
P 

CAP F L ~ s  H - 
T p c  of Monument k AX5 Stampmng ~%VI?/  cnp LA&/;: P L b F  
Top of marker& flush M ( ) abwe f ) below Nar Ground Detail Notes Q', 2 8 ' X> f A 

bbb~ng  Performed ( )Yes M N o  



I tnlll r i-oiessroniir &SOGia~ss,  r i w b .  - 
GPS STATION LOG 

1802 W. Gnmf Road - Ste 110-5 -Tucwn. Arisorur - 85745 - B2OI 623-8503 - 15201 623-8504 Fm 
Stauon Name: If402 , ~ N a m c : ~ 0 ~ 3 ,  /.o FX 
Rocciw No: , Jobnmnbcr: #J 4/9' 
~ a y  ot year a 7 r  1999 . ~ o c a l ~  ma. 10 dav 1 ~ 1 9 9 9 .  
Srmoa No: 0 (for fast static) . Opcraun: 5-6 

CIA CODE POSITION ! 

& RsciverModel: 4000SSE 0 0 4 8 0 0 0 4 0 0 0 S E ( )  . 
3 44 a a . 9 ~  l ~ 2 (  ) ~ e o d e u ~ ( ~ ;  b t :  : " N Antama Type: C o d l N  wlGP O(I ConmL 

Long: / I /  5 5  ' &8.  41 - W T r i W :  SoICKisha Wild WP Toocon Pentax . j 

Ellip.Hcight:4 0314 $ M PDOP: a W-UTC T b  mt: MST= -7:OO 
Type &Sum)': Fast Static f X ) - Fast Static ( ) 

Lat: 33 a 4 9  ' 2g3' *-N ~ c w = s t a n  IC : ox . stop: 1 : .mc 
Lwg : 1/ 1 5 5  4 9 "  '.W B ~ ~ . S V ' ~ U ~ : ~ ~ , % I  
EUip. Height: M PDOP: - End SV's Uscd: . . 

Weather C o ~ u m :  Clear P. Cloudv Owrcast Hot Warm Cool Coid Calm Bntzv 9 +I- . ' 

T ~ o f M o n - I :  Sc7 ON da rw s;A/ ,F Rn StampW. 
Topofmarker:$QfluJh M f ) a h  f ) below. Nar Ground Derail N m :  

Rubbing Performed ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W. Gront Road - Ste IIIO-5 -Tucson. Arizoncr - 85745 - 15201 623-8503 - ,520) 623-8504 Fm 
- 

Station ~ a m c :  Q X P  . P r o j c c t N a m c : ~ ~ u & .  E h  
b x i v a  NO: 6 0 7 L  , JObUUmbCr: # 919 
Day of Ycar: 27 0 1999 . Local- mo. Dcrr - dav S- vear 1999 . 
Session No: 0 (for fasr static) . o p r a t m  ' .&K 6 c 
U A  CODE POSITION 
!& =ver Model1 4000 SSE fX) 4800 f ) 4000 SF. f I , 

Lat: : 3 7 " & ' 41 .W " N Antenna Tm: Com~LlL2 wIGP 00 CornoLlL2 f ) Gcodcticf 1 
0 64.51 ha Wild HE' Toocon Pmtax Long: 1 1 I " W Tribrach: SoKIQs 

EUip. Height: L 29 - M PDOP: M - U T C  Time OtLFet: MST= -7:OO 
Endinp Type of S u r y :  Fan Static f X ) - Fan Static ( ) 

Lat: 3 3 " 4s * bi.c.3 " N  ~ ~ t u a l =  Stan 1 7 : s r . Stop: i e : . UTC 
Long: I 1 1  4-6.32 * W  Beg.SV'sUsed: / / . a ~ n Y . z 9 . 1 ~ , 3 1 . z 1 , ~ , r t  . . I 

a 

EUip. Height: M PDOP:& EndSV'sUscd: 0, o s . z s . ~ J ?  I ~ Z I  .23.f-r . . 
1 ) ~ 4 6 7  3 ) ~ 4 . 6 7  5)/.%c 7 ) /  +LC 9) /.@ (fi) 1)  4 w  3) 

i 
~ o t  6 1 1 )  1666 
Hclght (M) 2)/.%7 4),.#66 6)  /. 4d68) / . 4 ~ c 1 0 )  /,&b 12) /.GL* Mean= /&L 2) 4 $9 Mean j 

Wcather Codtlons Clear Overcan Hot 6 Cool Cold @ Br- 9 +I- 
w 

Type of Monummt: #/%?od;.& CAB /d l A. ,- M o d  Stmuping: b 
Top of marker: I ) flush M f )above: f )below: Nat. Ground Detail Notes: 1 9 24 

0 - ,  1 1 7 7  

\ 4 h 3  
Rubbing Pnformcd ( )Yes ( )No 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Road - Ste 110-5 -Tucson. Anzono - 85745 - (520) 623-8503 - (5201 623-8504 F m  

Station Name: CC3ZZ , TwjaName: wfLDOD 
Rtceivn No: b07h . Jobnumber: # S l y  
Day 0fYea1: ? > J  1999 . Local Date: mo. I D  dav I vear 1999 . 
Session No: 0 (for fan static) . Oprator: C- S T U A ~ ~  

U A  CODE POSITION 
&g Receiver Model: 4000 SSE 00 4800 f ) 4000 SE i ) . 
k t : :  33 0 

' 3t .34 " N Antenna Type: Com~LlL2 w/GP 00 ComLlL2 ( ) Geodetici 1 
Long: 1 57 ~q.41 " W Tribmch: SoKKisha Wild WP T m n  Pentax 
Ellip. Height: ?O@I 2 - 4 t M PDOP: 2 Lod-UTC Time Offset: MST= -7:00 
Endingl Type of Swey: Fast Static ( X ) - Fast Static i ) 
k t :  33 4 3f.w = N  Actual= Statt W:53 .Stop: ? I  %UTC 

0 

Long: 111 " Sb 00-50 " W  B e g . S V ' s U s e d : o l f U 1 < 1 b 2 2 7 \  
Ellip. Height: t DS .9 t M PDOP: 3. End SV's Used: Ol: IY' '14. !&, ! L S 

Type of Monument: J&& CAP Ih) f BE . Stamping: f c 3 3 ?- 
Top of marker: I ) flush fl. 17 *M id above: ( ) below: Nat. Ground Detail Notes: 



A TEAM Professional Associates, INC. i I 
GPS STATION LOG 

I802 W. Grant Rood - Ste 110-5 -Tucson. Arisono - 85745 - 1520) 623-8503 - 1320) 623-8504 Fax 

Station Name: dRU6 . ProjcctNamc: #AZICOPA& Fa, I 
Rc~ei~mNo: (007 (A . Job-: # 919 
Day of Year: 27B 1999 . Local Date: mo. D u r  & C vcar 1999 . 
Sasion No: 0 (for fast static) .  tor: b \ l ~ ? r ~ d =  , , 

UA CODE POSITION 
& MI W: 4000 SSE 01) 4800 ( ) 4000 SE ( ) . 
Lat: : 3 3  " 49 ' 14. sZi ' N htmna Typc: ComnLlIL2 w/GP 00 ComoLlL2 ( 1 Gcndmc( 1 : 
Long: / " 0 0  e, 2. S" W Tribrach: SoKKisha Wild WP T m n  Pcntax 
Ellrp. Height: 53 Y - M PDOP: a Local-UTC Time Offwt: MSTs -7:OO 
Endina: Typc of Sury.: Fan Static ( X ) - Fast Static ( ) 

Lat: 3 3 43 /c83 . s t 4  ~ c n r a l = s m  / : 59 .stop: \ 7  : 02- .UTC 
Long: I I Z  0 3  ' 4 . 7 . ~ 5 ' ' W  Beg.SV'sUsed: 07 0 ~ 6 9 . z G . 1 ~ . z r , o c . . r ' s 7 9 . '  
Eliip. Height: 59s' -  MPDOP:& EndSV'sUscd: .193,0%,. '25%\. I ' i , i1 ,1$1~3 z s  . :, 

i 
~ n t .  1 u 6 9 5  3)ds9* 5 )  ,! 6 4 4 7 ) / ~ ? +  9)1c9a 11)/,69& (ft) I )  ?, 9 3) 
Height (M) 2)/ 6 9 5  41/.69V 6 )  /.694/8)/.694 lOL.6M- 12) /.&9+ M a =  1,694 . 2 ) 5 , b r M c a n  , 

- 

Weath~Conditions: 0 C1 P Over Bne O F + / -  , 

T p  of Monument: j% %2 55 &V 9; r d Stamping: Ng-06 
Top of marker: I ) flush M 1 1 above: ( ) belowr: Nat. Ground Detail Notes: 

- - 
% T D F  P?ARC & d n ~ r , - .  

Rubbing Performed ( )Yes ( )No - 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W Grant Rood - Ste 110-5 -Tucson. Ansono - 85745 - (520) 623-8503 - (520) 623-8504 Fm 

Statlon Name /V R / 5 Project Name MARS c,oPcb COO#T/ 
R c a ~ v n N o  G O T I '  Job number #9 19 
~ a y o f y c c r  a 7 g  1999 LocalDarc mo 10 dav s v ~ a r  1999 
Sesnon No 0 (for fan stauc) O p e r a t o r f Y h b  L L / r k . / C  

UA CODE POSITION 
B L  Rccelver Model & 
Lat 3 3  " J 3  ' Ig.  ' / B  " N A ~ w  Type ComuLliL2 wlGP 00 ComoLl/L2 ( ) Gcodcud 1 
Long f1), " 0 4  0 4, 39 " W Tnbrach S o w h a  W~ld & Touwn Pentax 
Elllp Height 0 I a ' l  f M PDOP a.) Local-UTC Tune Offset -ST= -7.00 0 $ . IS 

Type of S w c y  Fan Stauc ( X ) - Fast Stauc ( \ 
 at 3 3  J3 I "N ~ a =  stan I 15 stop / y  ua UTC 

Long "oa  = w Beg SV'S used o3,0%, 64, 1 7 2 ~ , J J  X 

Ell~p Height 06q7-k yP,";m E n d S V . ~ U s e d p ~ ; 1 ~ A ~ , 3 / ~ ~ , ~ $ r i ? ~ l ~ ! / ~  I 

Ant 1U.6/Y 3)L.6/Y 5 )  L d / I  7) / 6/J 9) 1, t/f 11) I . ( /  Y 
! (A) 1) C.di 31f.dS 

Haght 0 2 )  4 4 .  / 6 6  fi 8 6 0 4 1 2  ' 7 Mean= f -6 / Y 5  2)5- a J Meanl;.d~ 8 

Weather Condmons Clear 6%a O v e m  Hot Cool Cold a Breen O F  +/- 

i 
I 
? 
4 

f pavizb ' 0 
i I 
I\ 

C T L L L L  A ~ U N ~ ~ Z M  no, - - .- 
, v 

c ,4443 - - I - 
d 

- - - -  - - -  
AD - 

j '  - - - - - - 3 H O -  

I 
Type of Monument. S G G  C OM r m L  PdzN T S t a m p W d ~  - 1 
Top of maker 1 ) flush 0. A? 'M ( a k  LW below Nat Ground Deml Notes ?/16 " S 7 k Z u  L K I J  CTLLL 

FT ROD sri T z p  6,' H A . ~ M L ~ ;  
ZN /4'/ h 3 A  /.ON&. 

Rubblng Puformcd ( )Yes YQNo - 

.. 

1 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 W G m t  Road - Ste 110-5 -Tucson. Ar~zono - 85745 - 1520) 623-8503 - 15201 623-8504 Fm 

Station Name: 2-o'l += )r . Project Name: f l d J ~ . ~ o , Z ,  2 ZI: 
Receiver No: (D(38L Job number: # 7 9  

D . C .  . 

Day of Year: 216 1999 . Loca lDa te :m.  / dav b/ . I  vear 1999 . 
Session No: 0 4 (forfaststatic). operator: tJ'/&H 1 - A , . . Q A ~ ~ I ~  

U A  CODE POSITION 

3 3 
Receiver Model: 4000 SSE I X )  4800 ( ) 4000 SE i ) 

4 9 ' 7 3  
. , 

Lat: : ,73' N Antenna Type: ComoLl/LZ w/GP N ComLlL2 ( ) Geodetic( 1 ; 
Long: // / 4 5  f i  l' w Tribrach: SoKKisha Wild HE' Toucan Pentax 

" 
570 ' 

Ellip. Height: M PDOP: Local-UTC Time Offset: //.'L/&sT= -7100 
Endine;: Type of Survey: Fan Static ( X ) - Fast Static ( ) 

 at: 330 4 9  ~ctual= start /A : Y 2 . stop: /Y : /S.UTC 
Long: 1 1 "  (9. ~ e g . ~ V ' s ~ s e d : ~ ~ , ;  l Y ,  l 7 2 /  7's 2 7 I 

Ellip. Height: DB 2 Y t M PDOP: End SV's Used: 30, 1 8- 1 1 y, 2 I .  2 . S , 7 4  . :, 
I I 

Ant. 1) I~Y.S/~)I,Y. $ S ) I ~ Y , T Z ~ I Y S Z - ~ )  / . Y ~ r h l ) ~ , f ( ~  
Height (M) 2)1, '1$44) / ,Lf .%6) /~+518) / .Y5~0)(1Y~3 I ~ ) / J ~ ~ M ~ = I Y S Z .  

Weather Conditions 

-. L 

* 



A TEAM Professional Associates, INC. 
GPS STATION LOG 

1802 K Grnnr Road - Ste 110-3 -Tucson. Arizona - 85745 - 620 )  623-8503 - 1520) 623-8304 Fm: 

StaticmName: R m - > x  . projatkme: *F-D 
Rcocivcr No: fn o 7/0 . lobatrmkr: # 915 
Day &Year: 274 1999 . Local Date: mo. I 9 dav I nar 1999 . 
Sesdon No: 0  (for fast static) . OpaatOT: f . 570 Pk t 

U A  CODE POSITION 
&g RstiwModel:  4000 SSE 01) 4800 ( ) 4000 SE ( ) , 

Lat: : 33 " 5 0  ' S 0 .W " N Anmna T w :  ConmLlL2 w/GP N ComnLlL2 ( ) Geodetic( 1 
Long: I I I 5b 73.107 " W Tribrach: S o w h a  Wild HP T m n  Pentax 
Ellip. Height:+ 0loSd. - M PDOP: 3 A  Local-UTC Time 0&1: M S P  -7:OO 
Endung: Type of Survey: Fast Static ( X ) - Fast Static ( ) 

Lat: 3 3 5 0  ' 55.31 " N  ~ c w i = ~ t m  17 : 2 4  .stop: 20:- U T C  
Long: 1.1 l 

0 

b 3L.07 "W Beg.SV'sUsed: 01 1 4  r S . L 1 7 < ? 4  7r> j 
Elhp. Heigh~: 3. 0 6 U  .x f M PDOP: 2-\\ End SV.s Used: ? 9 3 0 

! 
Ant. 1) I. id4 3) 1 . ~ ~ 2  5 )  1 . b ~ ~  7 )  1.b32 9) I-104s 11) ~ . g r ? 7  (ft) 1) 534 3)J.37 . ' 

Height(M) 2) 1-&44) 1$L226) / . g f l 8 ) I . b q o  10) . - 12) Mean= Lf++ . 2) S./? Mcan 3 
- 

Weather Conditions: 6d P CloucIv Overcast rii-a warm cool cold 
\, - 

- 
Type ofMonumm1: Stamping: 
Top of marker: I ) flush M ( ) above: Do below: Nat. Ground Derail Notes: M 2.3 1s 4 STO w i I h) 

MU. ~u RIW 15 5 . n ~  ~ n n d i 2  %& Rlm E L E \ ~ A T I D ~  = 221L.70 

/Rubbing Performed ( )Yes (y'jNo ' 1  I 



a No surveying was performed for hydrologic modeling. 

FDS of Andera Hills & GaNowny Washes 
FCD 99-14 
February. 2001 



C.3 Survey Field Notes for Hydraulic Modeling 

FDS ofAndora Hills rG Galloway Washes 
FCD 99-14 
February, 2091 
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FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 
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JULY. 2000 
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p o s t  

p o s t  XTOE 2072.646 

p o s t  2071.619 
INV 
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0.20 f o o t  

x~~~~~~~~ 
/--- 

Sediment Depth 
0.80 f o o t  
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0.8 f o o t  
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0.60 f o o t  
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0,8 f o o t  
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FOR PROFILE VIEW, SEE PHOTO C16, PAGE 7 OF 
TASK 6.7,3 FIELD RECONNAISSANCE REPORT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY i 

FLOODPLAIN DELINEATION STUDY OF 
ANOORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 2 

JULY. 2000 

INSET SCALE IN FEET - 
0 100 200 

1 SCALE IN FEET 

RDW.001 0 GfOIIOPPIIOLWt~ 

5236 SOUW KIIIENE ROAD. SUmE 205 
TEMPE. AR12ONI 
4a".,R?>, 2d 



5-56"X26" HECMP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 3 

STRUCTURE 3: 6dB"rZB' horizontdl-el1Lic.I OOnugatd msul pip. 
on (in*,. Willr warn. at (iraprvin. Rod. 

\ 

INSET SCALE IN FEET I 

SCALE IN FEET - 
0 5 10 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 4 

JULY, 2000 

Elevatlon Upstream Face STRUCTURE 4 4.c.4, 12'r7 ronorole box ou(van on Andor. HIIS 
w a h  n cars creek w d  

\ 

Elevatlon Downstream Face INSET SCALE IN FEET 

SCALE IN FEET 

k JE FULLER 
HIDDLCXI 0 KHCWOLCNI. In( 

6236 SOUTH IYREME WAD sum ros 
TEMPE AR1ZONAB5183 
480 IS2.2121 



ELevatlon o f  Upstream Face 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 5 

JULY. 2000 

STRUCUTE 5 2-Ldl l0'iJ. rimcma box svlvln on Andor* HIIs I Wash at Tarreas Estates Urc* # I 

ELevation o f  Skewed Downstream Face 

INSET SCALE IN FEET 

SCALE IN FEET - 
0 5 10 

5238 SOUTH I Y R I I I E  ROAD. SUmE ZOb 
TEMPE. AR110NA 86283 
480d61.2121 



1206 
x2431.74 

SH 
1207 
2431.76 
TOP X 

- 

1240 1203 
2431.91 x2432.00 
SW TOP 

2430.40 X 
TOE 432.01 

INSt I SCALt I N  ttt I 

STRUCTURE B Pnvets wood foolbndpa armsn Galloway 
Wash WPrOx~mlts~~ 150 1-1 dowN11.Dm of Wlld Bun0 

\ , r I 
I 

1 
2 

1 
1 

* 
,, 1 

ELEVATION OF DOWNSTREAM FACE 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 6 

JUNE, 2000 

1205 
X $ i 3 2  11 

ELEVATION OF UPSTREAM FACE 
< 

1204 
X#32 41 

Block Wall Wood Brzdge Deck 
2435 81 / I 

'1242 
2432.71 
CMUR 
1243 
2436.00 
TOPV 

Wood Beam/, 

I SCALE IN FEET 

2433 76 
2433 8 2433 83 

,. 2432 01' 

2432 49 

- 24 08 

- 57 78 - 



xS:48 
SH 

x 2 P  FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I 
ELEVATION UPSTREAM FACE 

ELEVATION DOWNSTREAM FACE 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

AS-BUILT DRAWING 
STRUCTURE 7 

JUNE, 2000 

STRUCTURE 7 Fnvate 8 G~II. lO'is consme box rulven asr-r 
Gelbway Wlsh, at OaLway Reed 

INSET SCALE IN FEET - 
0 100 200 

rho. udi" dmrlnp w u  oncane md., my n.n .-bn tor the 
wm.. 01 hld"*I mod..hQ. B u m  on,. *.r.p<aid.d b" 
4  IN^ RoI.YIOYI IY.oII.Iu b e .  P h m ( ~ .  Arbon.. J o n .  2 0 0  

SCALE IN FEET 

1 1E uihpota~ F U U E R  0 G[O~OWLO(II IK 

3371 
x3p22 62.36 SOUTH KlRENE ROAO SUITE 205 

TEMPE. 480 151 ARI IONI  11Z4 86283 

\ 



f 
xeu 

x&4 

*: x&5 

- 

FLOODPLAIN DELINEATION STUDY OF 
ANDORA HILLS & GALLOWAY WASHES 

FCD 99-14 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

AS-BUILT DRAWING 
STRUCTURE 8 

JUNE. 2000 

STRUCTURE 8 Prtvsle wood and SM bndw mosr Glllewal Warh 
mPwoxirnm?~ly 75D fan upsfream af 9pn Cms9 Rwd 

INSET SCALE IN FEET - 
0 100 200 

ELEVATION OF UPSTREAM FACE 

Thi. u-built d,.lri". .a. pr.p*.d ""d* nn( Bnrt wprviatn loI w 
p u w u  * by"-ulis mc4.w. sum* d.t. *.r. vllrid.d by 
A I.."? P,dB"* riw. dun.. m. 

ElbvBtion 1123.12. 

Bri6.s Deck Ekvsu.liinn 2123.26' 
End 0' Bridpr DKL Eiwaflon 2119.82' 

SCALE IN FEET - 
0 10 20 

1 IE FULLER 
' 1~CCC"(il .1 ~fr!'OTT"lQ<'. IY, 

5235 SOUTH IYRSUE ROAD, oUm m5 
TEMPE. (\RRONA 85283 
18C762-2124 

ELEVATION OF DOWNSTREAM FACE 







APPENDIX D: HYDROLOGIC ANALYSIS SUPPORTING 
DOCUMENTATION 

FDS of Andora Hills & Galloway Washes 
FCD 99-1 4 
Febmary, 2001 



TABLE OF CONTENTS 
APPENDIX D 

VOLUME 2 OF 2 OF THE TDN 

D.l: Precipitation Data 

D.2 Physical Parameter Calculations 

D.3 Hydrograph Routing Data 

D.4 Reservoir Routing Data 

D.5 Hydrologic Calculations 

FDS ofAndora Hills & Galloway Washes 
FCD 99-1 4 
February. 2001 



D.l: Precipitation Data 
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* * * O U T P U T  D A T A * * *  
REVISED JUNE 1988 TO UPDATE COMPUTATION OF SHORT-DURATION VALUES 

PRECIPITATION FREQUENCY VALUES FOR GALLOWAY WASH FDS, FCD NO. 99-14 
PRIMARY ZONE NUMBER= 7 
SHORT-DURATION ZONE NUMBER= 8 

POINT VALUES 

DURATION 2-YR 
RETURN PERIOD 

5-YR 10 -YR 25-YR 50-YR 100-YR 

* IF YOUR SITE IS IN ARIZONA OR NEW MEXICO, PLEASE CONSULT THE 
FOLLOWING PAPER FOR REVISED DEPTH-AREA VALUES: 
DEPTH-AREA RATIOS IN THE SEMI-ARID SOUTHWEST UNITED STATES 
NOAA TECHNICAL MEMORANDUM NWS HYDRO-40 
ZEHR AND MYERS 
AUGUST 1984 

INPUT DATA 

PROJECT NAME=GALLOWAY WASH FDS, PCD NO. 99-14 
ZONE= 7 SHORT-DURATION ZONE= 8 
LATITUDE= .OO LONGITUDE= 100.00 ELEVATION= 0 
2-YR, 6-HR PCPN= 1.60 100-YR, 6-HR PCPN= 3.50 
2-YR, 24-HR PCPN= 2.20 100-YR, 24-HR PCPN= 4.80 

* * * *  E N D  OF R U N  ' * * *  
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1 i2  X , 'I w-y, 2 t h r  W~U. horn praclplt.tlon- 1 1 I 

h w m c y  mop% 
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' MARICOPA COUNTY, ARIZONA 
ISOPLUVIALS 10 -YR 24-HR PRECIPITATION "' 
IN TENTH OF INCH 
NOAA ARAS 2, Volume WI 
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Nollond Weather Srulca. Olfke of H*dopy 
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ISOPLUVIALS 100- YR 24-HR PRECIPITATION 
" ' I N  TENTH OF INCH 

NOAA ARAS 2, Volume HI1 

Prepared by U.S. Dept of Commarc* 
Natlonal Ooeanla k Atmoapharlo Admlnla!ro!lon Flgure 2.1 3 
Natlonol Weahsr Selvlco. Offlco of Hydrology 
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JE Fuller/Hydrology and Gmmorphology, lnc. 
March 2002 Page 5 of 8 

. .. - 4 



Galloway Wash ,-DS Hydrology 
FCD 99-14 

JE Fuller / Hydrology and Geomorphology, Inc. 
March 2002 Page 6 of 8 

.d& .. ' h .a ~ & ' & ~ a * ~ b ,  . a %  .*;url .a..&--t -Y u :Y.-. u -.a_ . - 4. - - ... -- 



Galloway Wash a OS Hydrology 
FCD 99-14 

JE Fuller I Wydrolagy and Geomorphology, Inc. 
March 2002 

.., , ., , . I ,.a 

Page 7 of 8 

-P 



Galloway Wash, 13s Hydrology 
FCD 99-14 

JE Fuller/ Hydrology end Geomorphology, lnc. 
March 2002 

.. I I ..i. , , 4 ,  ; , ,,a- a:.: A. ., ,,' w h k  .-.-. -~:-. 

Page 8 of 8 

.*d.. . 4 



Galloway Wash FDS Hydrology 
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Table 

LDUSE-DFN 
Dedicated or Non-developabte Open Space 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square miles) 

Neighborhood Retail Center (<100.000 sq.ft.) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreat i i l  Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 

DRNBSN-UL 
G W 1  
G W l  
GVWl 

GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
G W  
GVW2 
G W  
GVW2 
GVW2 
G W  
GVW2 
GVW2 
GVW2 
GVW2 
GVWZ 
GVWZ 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
G W  
GVWZ 
GVW2 
GVW2 
GVW2 
GVW2 
G W  
GVW2 
GVW2 
GVW2 
GVWZ 
GVW2 
GVW2 
GVW2 
GVW2 
GVWZ 
GVW2 
GVW2 
GVWZ 
GVW2 

D.2.2 Land Use Data 

AREA 
1341474.544 

47019.870 
135315096.094 
136703590.508 

4.904 
88805.781 

18.910 
14002.848 
31621.472 
34247.238 
37149.338 
42883.687 
5781 2.209 
60521.095 
63342.920 
65537.033 
66209.301 
68209.697 
81225.066 
81608.014 
85824.281 
91 109.756 

106623.869 
11 1554.691 
113372.180 
11 3526.355 
116046.400 
145494.094 
153453.031 
153521.411 
157016.279 
162629.391 
188138.863 
213726.631 
217254.986 
225502.451 
230022.818 
246045.332 
265458.676 
269783.283 
271405.532 
315032.145 
336707.379 
339067.462 
347410.608 
3781 16.566 
48401 8.962 
547826.1 19 
81 7233.730 

1156461.057 
3545348.01 7 

Area 
(sq. mi.) 

0.048 
0.002 
4.854 
4.904 

0.003 
0.000 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.006 
0.006 
0.006 
0.006 
0.007 
0.008 
0.008 
0.008 
0.008 
0.009 
0.010 
0.010 
0.010 
0.01 1 
0.012 
0.012 
0.012 
0.014 
0.01 7 
0.020 
0.029 
0.041 
0.127 

Cumulative 
Area (sq.mi.) 

GVWI 

0.452 



Galloway Wash FDS Hydrology 
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Table 

LDUSE DFN 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural ( I  dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Water 
Water 
Water 
Water 
Water 

Total (square feet) 
Total (square miles) 

Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and c=2 dulacre) 
Neighborhood Retail Center (c100.000 sq.ft.) 
Neighborhood Retail Center (~100,000 sq.ft.) 
Rural ( I  dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square miles) 

Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or kss) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and -==5 dulacre) 
Vacant 

Total (square feet) 
Total (square miles) 

Page 2 of 5 

D.2.2 Land Use Data 

AREA 
216791.887 
683437.502 

1207136.902 
12345258.216 
18043521.497 
3364884.567 

141.433 
119059482.836 

7646.006 
20448.240 
74903.495 
79535.983 

117295.471 
167918191.000 

6.023 
10964.802 
73563.280 
26541.594 
31036.238 

237386.333 
11872340.149 
16826393.468 
29078205.864 

1.043 
4857.092 
8098.860 

12620.735 
54245.708 
64684.221 

174953.836 
288805.273 
337509.217 

3671712.503 
6567228.640 

78639.546 
15820503.223 
27083858.854 

0.971 
11 1431 .892 
162402.643 
637200.81 1 
239324.919 

1293513.243 
1373837.479 
2565715.731 
502104.660 

261 9392.986 
9504924.365 

0.341 

DRNBSN UL 
G W 2  
G W 2  
G W 2  
G W 2  
G W Z  
G W 2  
G W 2  
GVW2 
G W 2  
G W 2  
G W 2  
G W 2  
G W 2  

GW3-1 
GW3-1 
GW3-1 
GW3-1 
GW3-1 
GW3-1 
GW3-1 

GW3-2 
GW3-2 
GVW3-2 
GW3-2 
GW3-2 
GW3-2 
GW3-2 
GW3-2 
GVW3-2 
GW3-2 
GW3-2 
GW3-2 

GW3-3 
GW3-3 
GW3-3 
GW3-3 
GW3-3 
GW3-3 
GW3-3 
GW3-3 
GW3-3 

Area 
(sq. mi.) 

0.008 
0.025 
0.043 
0.443 
0.647 
0.121 
0.000 
4.271 
0.000 
0.001 
0.003 
0.003 
0.004 
6.023 

0.000 
0.003 
0.001 
0.001 
0.009 
0.426 
0.604 
1.043 

0.000 
0.000 
0.000 
0.002 
0.002 
0.006 
0.010 
0.012 
0.132 
0.236 
0.003 
0.567 
0.971 

0.004 
0.006 
0.023 
0.009 
0.046 
0.049 
0.092 
0.018 
0.094 
0.341 

Cumulative 
Area (sq.mi.) 

1.186 

4.271 

0.01 1 

G W 2  - 

0.003 

0.002 

0.434 

G W 3  1 

0.401 

0.570 

G W 3  2 

0.033 

0.196 

G W 3  3 
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Table 

LDUSE DFN 
Dedicated or Non-developable Open Space 
Dedicated or Non-developable Open Space 
Hotel, Motel or Resort 
Large Lot Residential (71 and c=2 dulacre) 
Large Lot Residential (71 and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Small Lot Residential (>2 and <=5 dulacre) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Water 

Total (square feet) 
Total (square miles) 

Page 3 of 5 

D.2.2 Land Use Data 

AREA 
123491.544 
177515.433 
414437.608 

12.031 
6638.024 

72778.617 
7765932.449 

28941.477 
29621.548 
39003.340 
73907.908 
76596.435 

404265.805 
2969063.010 
6384581 .850 

0.018 
0.208 
0.931 
7.355 
9.043 

21008.426 
648372.526 

4827133.785 
5036987.443 

31529069.855 
903266.207 

1127022.296 
1414377.060 
301757.051 
320101.666 
714388.407 

5626241.516 
75692.665 

7 1 1 12223.539 
2.551 

DRNBSN UL 
G W l - 1  
G W 1 - 1  
G W l - 1  
G W 1 - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W 1 - 1  
G W l - 1  
G W I - 1  
G W 1 - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W l - 1  
GWW1-1 
GWW1-1 
GWW1-1 
GWW1-1 
GWWI-1 
G W 1 - 1  
G W 1 - 1  
GWW1-1 
GWWI-1 
GWWl-1 
GWWl-1 
GWW1-1 
GWWl-1 

Area 
(sq. mi.) 

0.004 
0.006 
0.015 
0.000 
0.000 
0.003 
0.279 
0.001 
0.001 
0.001 
0.003 
0.003 
0.015 
0.107 
0.229 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.023 
0.173 
0.181 
1.131 
0.032 
0.040 
0.051 
0.01 1 
0.01 I 
0.026 
0.202 
0.003 
2.551 

Cumulative 
Area (sq.mi.) 

0.01 1 

0.281 

0.359 

1.509 

0.124 

0.250 

GWWl 1 
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Table 

LDUSE DFN 
Dedicated or Non-devetopable Open Space 
Large Lot Residential (>1 and <=2 dulacre) 
Neighborhood Retail Center (<100,000 sq.ft.) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Large Lot Residential (a1 and <=2 didacre) 
Large Lot Residential (>1 and <=2 dulacre) 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
R~creational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square miles) 

Hotel. Motel or Resort 
Large Lot Residential (>I and <=2 didacre) 
Medium Density Residential (>5 and c=15 dulacre) 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 

Total (square feet) 
Total (square miles) 

Page 4 of 5 

D.2.2 Land Use Data 

AREA 
184045.324 
205309.364 
187830.918 

4.518 
1163049.160 
4827822.698 

0.771 
57.156 

6631070.472 
9775796.440 
69591 1.549 

59.036 
247.280 

21369.137 
28410.395 

101623.937 
182522.074 
271986.432 

2260368.632 
2546429.372 

29083914.667 
1.043 

3373939.69051 
181522.21 159 
21009.99453 

7150518.33766 
9494167.85766 
287276.41797 
512673.63281 
315459.19472 
227030.88867 

3692.67712 
21567290.903 

0.774 
868864.43720 
70143.60481 

283.32065 
841676.68269 

40922.45305 
986.3461 1 

2735832.47085 
1652.55387 

5059465.18894 
63757.31702 
9683584.375 

0.347 
251 81 1.80562 

8091 627.99397 
68762.60758 

2616894.8761 1 
26957.58775 
25135.54541 

11081190.216 
0.397 

DRNBSN UL 
GWWI-2 
GWWl-2 
GWW1-2 
GWWl-2 
GWWl-2 
G W 1 2  
GWW1-2 
GWWI-2 
GWW1-2 
GWWI-2 
GWWI-2 
GWW1-2 
GWW1-2 
GWWI-2 
GWWI-2 
GWW1-2 
GWWI-2 
G W l - 2  
GWW1-2 
GWW1-2 

GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 

GWW132 
GWW132 
GWW132 
GWW132 
GWW132 
GWW132 
GWW132 
GWW132 
GWWI 32 
GWW132 

GWW133 
GWWI 33 
GWW133 
GWW133 
GWW133 
GWW133 

Area 
(sq. mi.) 

0.007 
0.007 
0.007 
0.000 
0.042 
0.173 
0.000 
0.000 
0.238 
0.351 
0.025 
0.000 
0.000 
0.001 
0.001 
0.004 
0.007 
0.010 
0.081 
0.091 
1.043 

0.121 
0.007 
0.001 
0.256 
0.341 
0.010 
0.018 
0.01 1 
0.008 
0.000 
0.774 

0.031 
0.003 
0.000 
0.030 
0.001 
0.000 
0.098 
0.000 
0.181 
0.002 
0.347 

0.009 
0.290 
0.002 
0.094 
0.001 
0.001 
0.397 

Cumulative 
Area (sq.mi.) 

0.215 

0.589 

0.194 

G W W l 2  

0.128 
0.001 

0.637 

0.008 

GWW131 

0.034 

0.032 

0.280 
0 

GWW132 
0.009 
0.290 
0.002 
0.094 

0.002 

GWWI 33 
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Table 

LDUSE DFN 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>1 and <=2 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Medium Density Residential (25 and <=15 dulacre) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Airport 
Hotel, Motel or Resort 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>1 and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and c=2 dulacre) 
Medium Density Residential (>5 and <=15 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Neighborhood Retail Center (s100.000 sq.ft.) 
Neighborhood Retail Center (<100,000 sq.ft.) 
Neighborhood Retail Center (<100,000 sq.ft.) 
Neighborhood Retail Center (<100,000 sq.ft.) 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and c=5 dulacre) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Rural (I dwelling unit per acre or less) 
Vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Page 5 of 5 

D.2.2 Land Use Data 

AREA 
120762.006 
592462.619 
56166.108 

246894.157 
0.004 

62184.050 
25176153.614 

0.565 
210287.514 

1511933.124 
27976863.760 

1.004 
2233333.392 
71 7585.351 

3734.746 
176897.105 
366999.070 
469701.091 

1033898.039 
2645161.254 
168177.082 
698469.688 

1476061.180 
2183539.852 

125174.813 
174831.541 
507953.491 

1698829.219 
5688703.958 

63854.372 
27963.549 

357534.142 
12008.489 
58257.634 
87764.656 

324279.553 
629654.870 

1547422.818 
1639239.052 
2284867.414 

27401 91 7.423 
0.963 

15001271.488 
220479.941 
264850.536 
388618.362 
646048.039 

16521268.367 
0.593 

DRNBSN UL 
GW1-4  
G W l - 4  
G W l - 4  
G W l - 4  
G W l - 4  
GW1-4 
G W I - 4  
G W l - 4  
G W l - 4  
GW1-4 

GW1-5  
GWWI-5 
G W l - 5  
GW1-5  
G W l - 5  
GW1-5  
GW1-5 
GW1-5  
GW1-5  
GW1-5  
G W I - 5  
GW1-5 
GW1-5 
GW1-5 
G W l - 5  
GW1-5 
G W l - 5  
GW1-5 
G W I - 5  
G W l - 5  
G W l - 5  
GW1-5  
GW1-5 
G W l - 5  
G W I - 5  
GW1-5  
G W I - 5  
GW1-5  

GW1-6 
GW1-6 
G W I - 6  
G W I - 6  
G W 1 - 6  

Area 
(sq. mi.) 

0.004 
0.021 
0.002 
0.009 
0.000 
0.002 
0.903 
0.000 
0.006 
0.054 
1.004 

0.080 
0.026 
0.000 
0.006 
0.013 
0.017 
0.037 
0.095 
0.006 
0.025 
0.053 
0.076 
0.004 
0.006 
0.018 
0.061 
0.204 
0.002 
0.001 
0.013 
0.000 
0.002 
0.003 
0.012 
0.023 
0.056 
0.059 
0.062 
0.983 

0.538 
0.008 
0.010 
0.014 
0.023 
0.593 

Cumulative 
Area (sq.mi.) 

0.026 

0.01 1 

0.905 

0.062 

G W l 4  

0.168 

0.162 

0.090 

0.014 

0.236 

G W l 5  

0.055 

G W 1  6 
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Table 

LDUSE DFN 
Dedicated or Non-developable Open Space 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square miles) 

Neighborhood Retail Center (<100.000 sq.ft.) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
RecreaYinal Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 

Area 
(sq. mi.) 

0.048 
0.002 
4.854 
4.904 

0.003 
0.000 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.006 
0.006 
0.006 
0.006 
0.007 
0.008 
0.008 
0.008 
0.008 
0.009 
0.010 
0.010 
0.010 
0.01 1 
0.012 
0.012 
0.012 
0.014 
0.017 
0.020 
0.029 
0.041 
0.127 

Cumulative 
Area (sq.mi.j 

GVWl 

0.452 

D.2.2 Land Use Data 

AREA 
1341474.544 

47019.870 
135315096.094 
136703590.508 

4.904 
88805.781 

18.910 
14002.848 
31621.472 
34247.238 
37149.338 
42883.687 
57812.209 
60521.095 
63342.920 
65537.033 
66209.301 
68209.697 
81225.068 
81608.014 
85824.281 
91 109.756 

106623.869 
111554.691 
113372.180 
113526.355 
116046.400 
145494.094 
153453.031 
153521.411 
157016.279 
162629.391 
188138.863 
213726.631 
217254.986 
225502.451 
230022.818 
246045.332 
265458.676 
269783.283 
271 405.532 
315032.145 
336707.379 
339067.462 
34741 0.608 
378116.566 
484018.962 
547826.119 
817233.730 

11 56461.057 
3545348.017 

DRNBSN UL 
GVW1 
GVWl 
G W l  

G W 2  
GVW2 
G W 2  
GVW2 
G W 2  
G W 2  
GVW2 
G W 2  
GVW2 
G W 2  
G W 2  
G W 2  
G W 2  
GVW2 
G W 2  
G W 2  
GVW2 
GVW2 
GVW2 
G W 2  
GVW2 
GVW2 
G W 2  
G W  
G W 2  
G W 2  
GVW2 
G W 2  
G W  
G W 2  
G W  
G W 2  
GVW2 
G W 2  
G W 2  
G W 2  
G W 2  
G W 2  
GVW2 
GVW2 
G W 2  
G W 2  
GVW2 
G W 2  
GVW2 
G W 2  
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Table 

LDUSE DFN 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and c=5 dulacre) 
Vacant 
Vacant 
Water 
Water 
Water 
Water 
Water 

Total (square feet) 
Total (square miles) 

Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and c=2 dulacre) 
Neighbori-ood Retail Center (~100.000 sq.ft.) 
Neighborhood Retail Center (dOO.OOO sq.ft.) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square miles) 

Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural ( I  dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural ( I  dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 

Total (square feel) 
Total (square miles) 

Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 

Total (square feet) 
Total (square miles) 

Page 2 of 5 

D.2.2 Land Use Data 

AREA 
216791 .887 
683437.502 

1207136.902 
12345258.216 
18043521.497 
3364664.567 

141.433 
119059482.836 

7646.006 
20448.240 
74903.495 
79535.983 

117295.471 
167918191.000 

6.023 
10964.802 
73563.280 
26541.594 
31036.238 

237366.333 
11872340.149 
16826393.468 
29078205.864 

1.043 
4857.092 
8098.860 

12620.735 
54245.708 
64684.221 

174953.836 
288805.273 
337509.217 

3671712.503 
6567228.640 

78639.546 
15820503.223 
27083858.854 

0.971 
11 1431.892 
162402.643 
637200.81 1 
239324.919 

1293513.243 
1373837.479 
2565715.731 
5021 04.660 

2619392.986 
9504924.365 

0.341 

DRNBSN UL 
GVW2 
G W 2  
G W 2  
G W 2  
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
GVW2 
G W 2  
GVW2 
G W 2  

GW3-1 
GW3-1 
GVW3-1 
GVW3-1 
GW3-1 
GW3-1 
GVW3-1 

GVW3-2 
GVW3-2 
GVW3-2 
GVW3-2 
GVW3-2 
GVW3-2 
GVW3-2 
GW3-2 
GVW3-2 
GVW3-2 
GVW3-2 
GVW3-2 

GW3-3 
GW3-3 
GVW3-3 
GVW3-3 
GVW3-3 
GW3-3 
GW3-3 
GVW3-3 
GVW3-3 

Area 
(sq, mi.) 

0.008 
0.025 
0.043 
0.443 
0.647 
0.121 
0.000 
4.271 
0.000 
0.001 
0.003 
0.003 
0.004 
6.023 

0.000 
0.003 
0.001 
0.001 
0.009 
0.426 
0.604 
1.043 

0.000 
0.000 
0.000 
0.002 
0.002 
0.006 
0.010 
0.012 
0.132 
0.236 
0.003 
0.567 
0.971 

0.004 
0.006 
0.023 
0.009 
0.046 
0.049 
0.092 
0.018 
0.094 
0.341 

Cumulative 
Area (sq.mi.) 

1.166 

4.271 

0.01 1 

GWV2 - 

0.003 

0.002 

0.434 

G W 3  1 

0.401 

0.570 

G W 3  2 

0.033 

0.196 

G W 3  3 
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Table 

LDUSE DFN 
Dedicated or Non-developable Open Space 
Dedicated or Non-developable Open Space 
Hotel. Motel or Resort 
Large Lot Residential (>1 and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulawe) 
Large Lot Residential (>I and c=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and c=5 dulacre) 
Small Lot Residential (>2 and c=5 dulacre) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Water 

Total (square feet) 
Total (square miles) 

DRNBSN UL 
G W 1 - 1  
G W 1 - 1  
G W l - 1  
G W l - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
GWWI-1 
G W I - 1  
G W I - I  
G W 1 - 1  
GWWI-1 
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W 1 - 1  
G W I - 1  
G W 1 - 1  
G W 1 - 1  

D.2.2 Land Use Data 

AREA 
123491.544 
177515.433 
414437.608 

12.031 
6638.024 

72778.617 
7765932.449 

28941 477 
29621.548 
39003.340 
73907.908 
76596.435 

404265.805 
2969063.010 
6384581.850 

0.018 
0.208 
0.931 
7.355 
9.043 

21008.426 
648372.526 

4827133.765 
5036987.443 

31 529069.855 
903266.207 

1127022.296 
1414377.060 
301757.051 
320101.666 
714388.407 

5626241.516 
75692.665 

71 112223.539 
2.551 

Area 
(sq. mi.) 

0.004 
0.006 
0.015 
0.000 
0.000 
0.003 
0.279 
0.001 
0.001 
0.001 
0.003 
0.003 
0.015 
0.107 
0.229 
0.000 
0.000 
0.000 
0.000 
0.000 
0.001 
0.023 
0.173 
0.181 
1.131 
0.032 
0.040 
0.051 
0.01 1 
0.011 
0.026 
0.202 
0.003 
2.551 

Cumulative 
Area (sq.mi.) 

0.01 1 

0.281 

0.359 

1.509 

0.124 

0.250 

GWWI 1 
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Table 

LDUSE DFN 
Ded~cated or Non-developable Open Space 
Large Lot Res~dent~al (> l  and <=2 dulacre) 
Neighborhood Retall Center (<100,000 sq.ft.) 
Recreational Open Space 
Recreat~onal Open Space 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelllng un~t per acre or less) 
Rural (1 dwelling unlt per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Large Lot Residentiai (>1 and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Recreational Open Space 
Rural (I  dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 

Total (square feet) 
Total (square m~les) 

Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Reueational Open Space 
Recreational Open Space 
Recreational Open Space 
Recreattonal Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 

Total (square feet) 
Total (square mlles) 

Hotel, Motel or Resort 
Large Lot Residential (>I and c=2 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 

Total (square feet) 
Total (square miles) 

Page 4 of 5 

Curnulat~ve 
Area (sq mi.) 

0 215 

0 589 

0 194 

G W W l 2  

0 007 
0 001 

0.637 

0 008 

GWW131 

0 034 

0 032 

0.280 
0 

GWW1 32 
0.009 
0.290 
0.002 
0 094 

0 002 

GWW133 

D.2.2 Land Use Data 

AREA 
184045 324 
205309 364 
187830.918 

4.518 
1163049 160 
4827822.698 

0.771 
57.156 

6631070.472 
9775796.440 
69501 1.549 

59.036 
247.280 

21369.137 
28410.395 

101623.937 
182522.074 
271986.432 

2260368.632 
2546429.372 

29083914.667 
1.043 

3373939.69051 
181522.21159 
21009.99453 

71 50518.33766 
9494167.85766 
287276.41 797 
512673.63281 
315459.19472 
227030.88887 

3692.67712 
21567290.903 

0.774 
868864.43720 
70143.60481 

283.32065 
841676.68269 
40922.45305 

986.3461 1 
2735832.47085 

1652.55387 
5059485.18894 

63757.31702 
9683584.375 

0.347 
25181 1.80562 

8091627.99397 
68762.60758 

2616894.67811 
26957.58775 
25135 54541 

11081190.216 
0.397 

DRNBSN-UL 
G W l - 2  
GWWl-2 
G W 1 2  
GWWI-2 
GWWl-2 
GWW1-2 
GW1-2  
G W l - 2  
G W l - 2  
GWW1-2 
GWW1-2 
G W l - 2  
G W l - 2  
GWW1-2 
GWW1-2 
GWW1-2 
GWW1-2 
GWW1-2 
GWW1-2 
GWWl-2 

GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 
GWW131 

GWW132 
G W 1 3 2  
GWW132 
GWW132 
GWW132 
G W 1 3 2  
GWW132 
GWW132 
GWW132 
GWW132 

GWW133 
GWW133 
GWW133 
GWW133 
GWW133 
GWW133 

Area 
(sq. m~.) 

0.007 
0.007 
0 007 
0.000 
0 042 
0.173 
0.000 
0.000 
0.238 
0.351 
0.025 
0.000 
0.000 
0.001 
0.001 
0.004 
0.007 
0.010 
0.081 
0.091 
1.043 

0.121 
0.007 
0.001 
0.256 
0.341 
0.010 
0.018 
0.01 1 
0.008 
0.000 
0.774 

0.031 
0.003 
0.000 
0.030 
0.001 
0.000 
0.098 
0.000 
0.181 
0.002 
0.347 

0.009 
0.290 
0.002 
0.094 
0.001 
0.001 
0.397 
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Table 

LDUSE-DFN 
Large Lot Residential (>I  and <=2 dulacre) 
Large Lot Residential (> I  and <=2 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Rural (1 dwelling unit per acre or less) 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Airport 
Hotel. Motel or Resort 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>l  and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Large Lot Residential (>I and <=2 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Medium Density Residential (>5 and <=15 dulacre) 
Medium Density Residential (>5 and <=15 dulacre) 
Medium Density Residential (>5 and <=I5 dulacre) 
Neighborhood Retail Center (<100,000 sq.fl.) 
Neighborhood Retail Center (c100.000 sq.R.) 
Neighborhood Retail Center (<IW.WO ~q.ft.) 
Neighborhood Retail Center (<100.000 sq.fi.) 
Recreational Open Space 
Rural (1 dwelling unit per acre or less) 
Small Lot Residential (>2 and <=5 dulacre) 
Small Lot Residential (>2 and <=5 dulacre) 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) 

Rural ( t  dwelling unit per acre or less) 
vacant 
Vacant 
Vacant 
Vacant 

Total (square feet) 
Total (square miles) . 

Page 5 of 5 

D.2.2 Land Use Data 

AREA 
120762.006 
592482.619 
56166.108 

246894.157 
0.004 

62184.050 
25176153.614 

0.565 
210287.514 

1511933.124 
27976863.760 

1.004 
2233333.392 
717585.351 

3734.746 
176897.1 05 
366999.070 
469701.091 

1033898.039 
2645161.254 

168177.082 
698469.688 

1476061.180 
2183539.852 

125174.813 
174831.541 
507953.491 

1698829.219 
5688703.958 

63854.372 
27963.549 

357534.142 
12008.489 
58257.634 
87764.656 

324279.553 
629654.870 

1547422.818 
1639239.052 
2284887.414 

27401917.423 
0.983 

15001271.488 
220479.941 
264850.536 
388818.362 
646048.039 

16521268.367 
0.593 

DRNBSN-UL 
G W 1 - 4  
G W l - 4  
G W l - 4  
GWWI-4 
G W I P  
G W 1 - 4  
G W 1 - 4  
G W 1 - 4  
G W l - 4  
G W I P  

G W 1 - 5  
G W I - 5  
G W 1 - 5  
G W 1 - 5  
G W 1 - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
G W 1 - 5  
G W 1 - 5  
G W I - 5  
G W 1 - 5  
G W 1 - 5  
G W l - 5  
G W 1 - 5  
GWW1-5 
G W l - 5  
G W 1 - 5  
G W l - 5  

G W 1 - 6  
GWWl-6 
G W 1 - 6  
G W I - 6  
GWWl-6 

Area 
(sq. mi.) 

0.004 
0.021 
0.002 
0.009 
0.000 
0.002 
0.903 
0.000 
0.008 
0.054 
1.004 

0.080 
0.026 
0.000 
0.006 
0.013 
0.017 
0.037 
0.095 
0.006 
0.025 
0.053 
0.078 
0.004 
0.006 
0.018 
0.061 
0.204 
0.002 
0.001 
0.013 
0.000 
0.002 
0.003 
0.012 
0.023 
0.056 
0.059 
0.082 
0.983 

0.538 
0.008 
0.010 
0.014 
0.023 
0.593 

Cumulative 
Area (sq.mi.) 

0.026 

0.01 1 

0.905 

0.062 

G W 1 4  

0.168 

0.162 

0.090 

0.014 

0.236 

G W l 5  

0.055 

G W 1  6 



Galloway Wash MCUHP2 Suhbas~n Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PARAMETERS FOR SUBBASIN GWW1-1 
.-.-----=z=====s= . -. - - - -. 

Sol1 Survey Used Marlcopa 

XKSAT 
- - - - - - - - - - - - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq Mzles. outcrop 

A-6 0.317 12.4 
A-24 0.010 0.4 
A-33 0.135 5 -3 
A-4 0 0.183 7.2 
A-4 1 0.102 4.0 
A-6 1 0.083 3.3 
A-63 1.146 44.9 
A-72 0.096 3.8 
A-93 0. DO? 0.3 
A-96 0.079 3.1 
T-301 0.393 15.4 

TOT& = 2.551 Sq Miles XKSAT = 0 20 %Rock = 12 

DTHETA 
- - - - - -= = ----.- 
nry = 0.37 PSIF = 5 
Normal = 0.25 
Wet = 0.00 

LAND USE 
======-= 

RRgA LAND USE % Area DTHETA Wag. RTIMP% IA Kn Kb Kb 
Sq.Miles Type cond~tlon cover zn Type 

Alrpoxt 
Dedopspe 
LgLotRes 
MedoRes 
NRC 
RecOpSc 
Resort 
Rural 
SnU,otRes 
Vacant 
Water 

NORHAL 
NORMAL 
NORMAL 
NORMAL 
NORWAL 
NORMAL 
NORMAL 
NORMAL 
NOxrnL 
NORMRL 
NORMAL 

0.02 Min 
0.05 Hi 
0 -04 LOW 
0.03 LOW 
0.02 Min 
0.03 Low 
0.03 Low 
0.04 Law 
0.04 LOW 
0.05 Hi 
0.00 Min 

2.551 = Total Area Avg.= 37 3% 0 190 

PERCENT 011 SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 P 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 25 

SUBBASIN XKSAT ADJUSTED FOR VEG = 0.26 

IMPERVIOUS AREA. UREW4 @ 100 % effective = 3 
ROCK OUTCROP rn 50 % effective = 12 

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

% EFFECTIVE IMP. = 9 

INPUT VALUES FOR MCUHP2 PROGRAM 
............................................................................. 
SUBBASIN Area Mngth Lca Kn Slope IA QTHETA PSIF XKSAT RTIMP Lag 

sq. mi. mi. ft/mi in. adj. % min. 
d .\ ............................................................................. 

GWWl-1 2.552 4.64 2.04 0.04 196.1 0.19 0.25 5.30 0.26 9 48 
............................................................................. 

JE Fulled Hydrology B Geomorphology, Inc. 
FCD 99-14 
March 20D2 
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G a l l o w a y  Wash MCUHP2 Subbasin Loss P a r a m e t e r s  for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PARAMETERS FOR SUBEASIN- CW1-2 
=========-======= 

S o ~ l  Survey U s e d  Marlcopa 

XKSAT 

M a p  U n l t  AREA 
sq Miles 

. . . - - - - . - . . - - - 
A-6 @ 060 
A-33 0 7 8 1  
A-34 0 014 
R-4 0 0 011 
A-63 0 076 
A-93 0 007 
A-96 0 092 
T-301 0 062 

% Area XKSAT % RoFk 
o u t c r o p  

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

5 8 0.62 0 
74.9 0 23 0 

TOT& = 1 043 S q  M l l e s  XKSAT P 0 21 %Rock = 2 

DTHETA 
------ -------= 
D r y  = a 37 P S I F  = 5 20 
N o r m a l  = 0 as 
W e t  = 0 00 

LAND USE 
==-===== 

AREA IJLNO USE % A r e a  DTiD3TA %Veg.  RTTMPP I A  Kn Kb Kb 
Sq M z l e s  T y p e  condition cover in. T y p e  

A l r p o r t  
0.007 D e d O p s p c  
0 007 L g r a t R e s  

MedDRes 
0.007 NRC 
0.215 RecOpSr: 

R e s o r t  
0.588 R u r a l  
0 085  SmLotRes 
0.194 Vacant 

Water 

NolWAL 8 
0.7 NMUdAL 35 
0 7 NORMAL 3 5  

NORMAL 25 
0.7 N O W  10 

2 0 6  NORMAL 75 
NORMAL 32 

56 4 NORMlUl 30 
2.4 NORMAL 30 

1 8 6  NORMAL 30 
NORMAL 0 

0 02 Mi" 
0.05 HL 0.13 
0 04 Lou 0 Of 
0.03 LOW 
0 02 Mln 0 04 
0 03 Lou 0 5s 
0.03 Low 
0.04 Low 0 04 
0.04 LOW 0 06 
0 95 H1 0 1 0  
0 0 0  Min 

1 043 = T o t a l  A r e a  Avg  = 39 1% 0 200 

PERCENT OF SUBWASIN DRY = 0 0 %  
NORMAL = 100 % 
NET = 0.0 % 

SUBBASZN DTHETA WEEHTED BY LAND USE = 0 25 

SUBBASIN XXSAT ADjuSTEO FOR VEG. = 0.28 

IMSERVIOUS AREA UREAN B 100 % effective = 1 
ROCK OUTCROP B 50 % effective = 2 

% EFFECTWE IMP = 2 

INPUT VALUES FOR RCUHP2 PRWW 
-...--..-...-.-...---------- 

S U B W I N  ATea Length Lca Xn Slope I A  DTHETA PSIP XKSAT RPIMP L a g  
sq. mi. mi. £t/mi in. adj. % nin. 

............................................................................. 

CW1-2 1.043 3.88 1.87 0.04 164.9 0.20 0.25 5.20 0.28 2 45 
&: ' ?:~ ............................................................................. 

JE Fulled Hydrology & Geomorphology, Inc. 
FCD 99- 14 
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Galloway Wash MCUH.2 S u b b a s i n  Loss Parameters for 100-yr 6-hr and IOO-yr 24-hr HEC-1 Models 

LOSS PARAMETERS FOR SVBBASIN GWW131 
====-s===s=====G= 

Sol1 Survey U s e d  MarLeopa 

Map U n i t  

.......... 

AREA 
Sq M l l e s  
......... 

0.074 
0  015 

% A r e a  XKSAT 

TOTAL = 0.774 Sq M i l e e  XKSAT = 0.19 %Rock = 1 

DTliETA 
- -- -- - -- - - - - - - - - 
Dry = 0 38 PSIF = 5 40 
NDIlMl = 0 2 5  
w e t  = 0 . 0 8  

LAND USE 
======== 

AReA LAND USE % A r e a  %WiiBTA P v e g  RTIMPB I A  KTI I& K b  
S q . M i l e s  T y p e  condltzon caver IR. T W  
.................. * ..................................................... 

A ~ r p o r t  N O N L  S 85 0 07 0 82 M i n  
D e d o D S ~ o  N O W  35 0 0 2 0  0  05 Hr 

D 128 L g L a t R e s  16 .5  NO-L 35 15 0.18 D O 4  Low 0.05 
MedDRes N O N L  25 30 0  15 0 03 LOW 
NRC NDRMPJl 10 80 0.07 9.02 Mln 

0 001 R e c Q p S c  0 1 NO- 75 0  0 2 0  0.03 Low 0 . 0 8  
Resort NORMRL 3 2  60 0 11 0.03 Low 

0 637 rural 82.3 NQRPML 30 0 0 2 0  0 .04 Lou 0.04 
S m L b t R e s  N O W  30 25 0 .15  0 0 4  Lar 

0 008 V a c a n t  1 0  N O W  3 0 0 0 2 0  0 0 5  Bi 0.13 
Water N O W  0 10 O.OP 0 00 Ml l l  

..................................... .............................. 
0.774 = T a t a i l  A r e a  A v 3  = 3 1  2% 0 200 

DRY s 0 0 %  
NORMAL = 100 8 
WET = 0 - 0  % 

SUBBASIN DTHETA WEIGHTED BY lJWD USE = 0 25 

SUBBASIN XKSAT AWUSTED FOR VFX; = 0 23 

IMm3RVIOUS AREA URBAN O 100 % effective = 2 
ROCK OUTCROP O 50 % e f f e c t t v e  = 1 

....................... 
% EFFECTIVE IMP = 3 

INPUT VALUES FOR MCtMP2 PROGRAM 
............................................................................ 
SUBBASIN A r e a  Length L c a  i(n Slope In D m T A  %IF =AT RTIMP L a r ~  

eq. m i .  m i .  f t l m i  i n .  adj. % min. 
............................................................................. 
om31 6.774 2.58 1.28 0.04 1 5 8 . 9  o .ag 9 .25  5 4 9  0 .23  3 3 5  
............................................................................... 

JE Fuller1 Hydrology & Geomorphology, Inc. 
FCD 99-14 
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PARAMETERS FOR SUBBASIN. GWW132 
..--.-=========== -.--.. 

so11 S u r v e y  U s e d  M a r l c o p a  

XXSAT 
- - - - - - - - - - - - - - 
Map U n l t  AREA % A r e a  XKSAT % Rock  

S q  Mlles O u t c r o p  

TOTAL = O 347 S q  M i l e s  XKSAT = 0 2 0  %Rock = 0 

DTHETA 
-. - - - - - - - - - -. . . . 
D r y  = 0 37 
N o r m a l  = 0 25 
W e t  = 0 0 0  

LkND USE 
======== 

AREA LAND USE 
s q  Miles Type 

% A r e a  DTHETA 
c o n d x t x o n  

%Veg. RTIMP* 
cover 

A l r p o r t  
OedOpSpc 

0 a34 L g L o t R e s  
MedDRes 
NRC 

Q 032 ~ e c o p s c  
R e s o r t  

0 2 8 0  R u r a l  
S e L o t R e S  

0 0 0 1  V a c a n t  
Water 

NORMAL 
NORMAL 
NORNAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

I A  K" Kb Kb 
i n .  TYPe 
...-...............--.... 

0.07 0 . 0 2  Min  
0 . 2 0  0 . 0 5  X i  
0.16 O.OA Low 0.06 
0 . 1 5  0 . 0 3  Low 
0 . 0 7  0 . 0 2  Min 
0 . 2 0  0 . 0 3  Low 0 . 0 6  
0 . 1 1  0 . 0 3  Low 
0 . 2 0  0 . 0 P  LOW 0.05 
0.15 0 . 0 4  Low 
0 . 2 0  0 . 0 5  H i  0 . 1 5  
0 . 0 0  0 . 0 0  Min 

0 347 = T o t a l  A r e a  Avg - 35 1% a 2 0 0  

PERCENT OF SUBBASIN DRY = 0 . 0  % 
NMIMRL = 1 0 0 .  % 
WET = 0 . 0  % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 . 2 5  

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0 . 2 6  

IMPERVIOUS RREA URBAN @ 1 0 0  1 e f f e c t i v e  = 1 
ROCK OOTCROP @ 1 0 0  \ effective = 0 

% EFFECTIVE IMP. = 1 

INPUT VALUES FOR MCUHP2 PRCGRAM 

SUBBASIN A r e a  L e n g t h  L c a  K" S l o p e  I A  DTHETA PSIF ICKSAT RTIMP L a g  
sq. m i  m i .  ftlai i n .  adj. % m ~ n  

JE Fuller1 Hydrology & Geomorphology, Inc. 
FCD 99-14 
March 2002 
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Galloway Wash MCUHP2 Subbas~n Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PARAMETERS FOR SUBBASIN: GWW13.3 
================= 

soil S u r v e y  Used Marlcopa 

XKSAT 
===-=== 

M a p U n l t  AREA % A r e a  XKSAT % Rock 
SQ M l l e s  O u t c r o p  

TOTAL = 0.397 S q  M ~ l e s  XKSAT = 0 1 6  % R o c k  = 0 

DTHETA 
- -- - -= = = ----- 
D ~ Y  = o 39 PSIF = 5 a0 
N o r m a l  = 0 25 
Wet = 0 00 

LAND use 
===-==== 

AREA I&ND USE % A r e a  DTHETA %Veg RTIMPb I A  K n K b K b  
sq Miles ~ y p e  condltlon cover ~n m e  

A i r p o r t  
D e d o p S p c  

o 290 L g L o t R e e  
0.002 MedDReS 

NRC 
0.094 R e o o p s c  
0.009 R e s o r t  
0.002 R u r a l  

S m L o t R e s  
V a c a n t  
W a t e r  

NORMAL 
NORMAL 

7 3 1  NORMAL 
0 5 NORMAL 

NORMAL 
2 3 7  NORMAL 

2 3 N O W  
0 5 NORMAL 

NORMAL 
NORMAL 
NORMAL 

8 85 0 . 0 7  0.02 N i n  
35  0 0 . 2 0  0.05 H i  
35 1 5  0.18 0.04 L O W  0.05 
25 3 0  0.15 0.03 Low 0.08 
1 0  80 0 . 0 7  0 . 0 2  M i n  
7 5  0 0 . 2 0  0.03 LOW 0.06 
32 60  0 . 1 1  0 .03  LOW 0 .07  
30 0 0.20 0 .04  Low 0 . 0 8  
3 0 25  0 . 5  0 . 0 4  Law 
3 0  0 0 . 2 0  0.05 H i  

0 1 0  0 .00  0.00 Min 

0.397 = T o t a l  A r e a  A v g  = 46 12% 0 180 

PERCENT OF SUBBASIN DRY = 0 0 %  
NORMAL = 100 .  $ 

WET = 0.0 % 

SUBBASIN DTRGTA WEIGHTED BY LAND USE = 0 25 

SUBBASIN XKSAT ADJUSTED FOR VEG = 0.22 

IMPERVIOUS AREA URBAN 63 100 % e f f e c t ~ v e  - 1 2  
ROCK OUTCROP @ 1 0 0  $ effective = 0 

% EFFECTIVE IMP = 12 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBBASIN Axed Length L c a  Kn S l o p e  I A  DTHETA P S I F  XKSAT RTIMP L a g  
sq. m i .  m i .  f t / m i  i n .  adj.  % m i n  

JE Fuller/ Hydrology 81 Geomorphology, Inc 
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Galloway Wash MCUHPZ Subbasin Loss Parameters for 100-yr 6-hr and 100-y r  24-hr HEC-1 Models 

LOSS PARAMETERS FOR SUBBASIN. GWUl-4 
.-----=========== -.---- 

Sol1 S u r v e y  U s e d  M a r l c o p a  

%SAT 
- -. . -. . - - - - -. - 
Map U n l t  AREA % A r e a  XKSAT % R o c k  

Sq M l l e s  O u t c r q c  

TOTAL = 1 054 Sq M l l e s  XKSAT = 0.16 %Rock = 0 

DTHETA 

D r y  = 0 39 
N o r m a l  = 0.25 
W e t  -- 0 00 

IANC USE 

AREA LANO USE % Area DTHETA %Veg. RTIMP% I A  Kn Kb lo) 
sq Mlles T y p a  condition cover m. T y p e  

A z r P o r t  
D e d O p S p e  

0 026 L g L O t R e s  2 6 
0 011 MedDRes 1 1  

NRC 
R e c O p S c  
R e s o r t  

0 905 R u r a l  90.1 
SrnLotReS 

0 062 V a c a n t  6.2 
Watez 

-..---.....--.--...----. 
1 004 = T o t a l  A r e a  

PERCENT OF SUBBRSIN 

N O W  8 
NORMAL 35 
NORMAL 35 
NORHAL 25 
NORMAL 10 
N O W  75 
NORMAL 32 
NORMAL 30  
NORMAL 30 
NORMAL 30 
NORMAL 0 
...------..~--- .... 

A v g  = 30 

DRY I 0.0 % 
NORMRL = 100. 8 
WET = 0.0 % 

85 0.07 0.02 M i n  
0 0.20 O.U5 H i  

15 0.18 0.04 Low 0.06 
30 0.15 0.03 LOW 0.07 
80 0.07 0.02 M i n  
0 0.20 0.03 Low 

60 0.11 0.03 Low 
~ ~ ~ ~ 

25 0.15 0.04 LOW 
0 0.20 0.05 Hi 0.11 
10 0.00 0.00 M i n  

SUBBASIN DTHETA WEIGHTED BY IAND USE = 0 25 

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.20 

IMPERVIOUS AREA URBAN @ 100 % e f f e c t l y e  = 1 
ROCK OUTCROP W 50 8 effective = 0 

........................ 

8 EFFECTIVE IMP.  = 1 

INPUT VALUES FOR MCUHPZ PROGRAM 
........................................................................... 

SUEBASIN area Length Lca Rn Slope I A  m H E T A  P S I F  XKSAT RTIMP Lag 
sq. ml ml f t / m i  i n .  adj. % m l n .  

JE Fuller1 Hydrology & Geomorphology, Inc 
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Galloway Wash MCUHP2 Subbasm Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PAPAMETERS FOR SUBBASIN GWWl-5 
================= 

s o x 1  Survey used Marrcops 

XKSAT 
- - - - - - - - - - - . - - 
N a p U n l t  AREA % A r e a  XKSAT % R o c k  

sq Mlles O u t c r o p  

A-6 0 el4 1.4 0 62 0 
A-2 8 D 010 1.0 0 02 P 
A-3 3 0 187 19 0 I) 23 Q 
A-34 0.063 6 4 0 23 0 

A-6 0 0 094 9 . 5  0 17 0 
A-72 0 005 0.5 0 09 30 
A-93 0 192 1 9  5 0.33 0 

A-ps D 468 47.6 0.07 0 
..... .................................. .-.. - 
TOTAL = 0 983 Sq M i l e s  XKSAT = 0 14 % R o c k  - Q 

DTHETA 
======== 
D r y  = 
N o r m a l  = 
wet = 

P S I P  = 6 . 2 0  

LAEID USE - - - - - - - - - - - - - - - 
AREA LnND WSE % area DTHETA %Veg .  RTIMPO I A  Kn Kb Kb 

6q.Miles T y p e  c o e d i t i o n  cover i n .  w e  
........................................................................... 

0.080 A L r p a r t  8.1 
D e d o p s p c  

0.168b3LotReS 17.1 
0 162 HedDRea 16.5 
0 090 NRC 9.2 
0 204 R e c O p S c  20.8 
0 026 R e s o r t  2.6 
o 002 R u r a l  (1.2 
0.018 SmLatRes 1.4 
D 237 V a c a n t  24.1 

W a t e r  - .... -..-....----.-.-- 
0 983 =; T o t a l  Area 

RORMAL 
NORMAL 
N O W L  
NORMAL 
NORMAL 
M o m  
NORMAL 
NORMAL 
NORMAL 
NORMAL 30 D 0 20 
NORMRL 0 10 0 a0 

DRY = 0 0 %  
NORMAL = 100 % 
WET = 0.0 % 

SUBBASIN DTKETA WEIGHTED BY LAND USE = 0 23 

SUBBASIN XKSAT ADJUSTBD FOR VEG = 0 13 

IMPERVIOUS AREA. URBAN O 100 % effective = 24  
ROCK OUTCROP @ so % e f f e c t l v e  = 0 

% EFFECTIVE IMP. = 2 4  

INPUT VALUES FQR MCUHP2 PROORAM 

0 02 Min 0.03 
0 05 HI 
a 9 4  Low 0.05 
0 03 Low 0.05 
0 02 M l n  0.03 
0 03 LOW 0.05 
0 03 LOW 0.06 
0 04 LoM 0.08 
0 04 Low 0 07 
0 05 HI 0.10 
0 00 urn 

S U B W I N  Axea Length L c a  Kn S l o p e  I A  DTHETA P S I F  XKSAT RTIMP Lag 
sq. m i .  m i .  f t / m i  in .  adj.  P m i n .  

............................................................................. 

GWW1-5 0.983 3.57 1.89 0.03112.6 0.16 0.23 6.30 0-19 24 41 
............................................................................. 

JE Fuller/ Hydrology & Geomorphology, Inc 
FCD 99- 14 
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Galloway Wash MCUHP2 Subbasm Loss Parameters for IOO-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PAUAMETERS FOR SUBBASIN GWW1-6 
================= 

Soil S u r v e y  U s e d  Marlcopa 

XRSAT 
======= 
M a p  U n l t  RREA % A r e a  XKSAT % R o c k  

sq M l l e s  o u t c r o p  

TOTAL = 

DTHETA 

D r y  = 5- 37 
N o r m a l =  0 25 
w e t  = 0 00 

lJMD USE 

P S I F  = 5.30 

AREA LRNC USE 
S q . M l l e s  T y p e  
................. 

A l r p o r t  
D e d o p s p c  
L g L o t i l e s  
MecDRes 
NRC 
R e c o p s o  
R e s o r t  

0 539 Rural 
S m L o t R e s  

0 054 V a c a n t  
Water 

$ A r e a  M H E T A  
condi t ion  

.................. 
NORMAL 
NMlMAL 
t3OXEY\L 
NORMAL 
NORMAL 
NORMAL 
NORMAL 

90 9 NDRMAL 
NORMaL 

9 1 NORHAL 
NORMAL 

%Veg .  .?TIM?% 
cover 
............. 

8 85 
35  0 
35 1s 
25 30 
10 80 
75 0 
32 60 
3 0  0 
30 25 
3 0 0 
0 10 

Kn Kb lCl 
T y p e  

............... 
0 02 Mln 
0.05 H I  
0 04 LOW 
0 03 law 
0.02 M l n  
0.03 tow 
0.03 Low 
0 04 LOW 0.05 
0.04 Low 
0 05 H1 0 11 
0 00 Mln 

0.593 = Total A r e a  A v g  = 30 0% 0 200 

P E R C W  OF SUBBASIN DRY = 0 0 %  
NORMAL = 100. % 
NET = 0.0 % 

SUBBASIN DTHETA WEIGHTED $7 LAND USE = 0 25 

SUBBASIN XKSAT AUJUSTED FOR VEG. - 0 24 

IMPERVIOUB AREA URBAN e loo % effect ive = 0 
ROCK OUTCROP s 5 0  $ effective = 0 

% E P F E C T I ~  IMP. = o 

INPUT VALUES FOR MCUHP2 PROGRAM 

SUBL3ASIN A r e a  L e n g t h  L c a  Kn Slope I A  DTHETA P S I F  XKSAT RTIMP Lag 
sq. m i .  m i .  f t / m i  i n .  adj. % m i n  

JE Fuller1 Hydrology & Geomorphology, Inc 
FCD 99-14 
March 2002 
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-1 Models 

LOSS PARAMETERS FOR SUBBASIN GVW2 
---.------------- ------------.---- 

$011 Survey Used Custom 

XKSAT - - -. - -. - - - - - -. 
Map Unlt AREA % Area %SAT % Rock 

Sq Mlles Outcrop 

TOTAL = 

m B T A  
======== 
Dry = 0 . 3 9  
nomal = 0  23  
Wet = 0 . 0 0  

LAM) USE 

AREA T.AND USE % Area DTHETA %Veg. RTIMP% IA K n K h K u  
sq .Miles Type condition cover in. Type 
........................................................................... 

Airport NORMAL 8  8 5  0 - 0 7  0 . 0 2  Min 
DedOpSpc NORMAL 35 0  0 . 2 0  0 . 0 5  Hi 
LgLOt R e 5  NORMAL 35 15 0 . 1 8  0 . 0 4  Low 
MedDRes NORMAL 2 5  3 0  0 . 1 5  0 . 0 3  LOW 

0 . 0 0 3  M C  0 . 0  NORMAL 1 0  8 0  0 . 0 7  0 . 0 2  Min 0 . 0 4  
0 . 4 5 2  RecOpSc 7 . 5  NORMAL 75 0  0 . 2 0  0 . 0 3  Low 0 . 0 5  

Resort NORPAL 3  2 6 0  73.11 0 . 0 3  Low 
1.166 Ruzal 1 9 . 4  NORMAL 3 0  0 0 . 2 0  0 . 0 4  Low 0 . 0 4  
0 . 1 2 1  SmLOtRes 2 . 0  NORMAL 3  0  25 0 . 1 5  0 . 0 4  Low 0 . 0 5  
4 . 2 7 0  Vacant 7 0 . 9  NORMAL 3 0  0  0 . 2 0  0 . 0 5  Hi 0.06 
0 . 0 1 1  water 0 . 2  N O W  0  1 0  0.00 0 . 0 0  Min 0 . 0 3  

........................................................................... 
6 . 0 2 3  - Total Area Avg. = 3 3  1% 0 . 2 0 0  

PERCENT OF SUBBASIN DRY = 0 0 %  
NORMAL = 1 0 0  % 
WET = 0 0  % 

SUBBASIN DTHETA WEIGHTED BY LAN0 USE = 0 23 

SUBBASIN XKSAT ADJUSTED FOR VEG = 0.18 

IMPERVIOUS ARER: URBAN B 1 0 0  % effective = 1 
ROCK OUTCROP 0 5 0  % effeetlve = 31 

% EFFECTIVE IMP. = 1 2  

INPUT V W S  FOR MCUWP2 PROGRAM 
............................................................................. 

SUBBASIN Axea Length Lca Kn Slope IA m E T A  PSIF XKSAT RTIWP Lag 
sq. mi. mi. ft/mi in. adj. % min. 

............................................................................. 

.,. mrW2 6 . 0 2 3  5 . 5 1  2 . 7 7  0 . 0 4 3 7 1 . 1  0 . 2 0  0 . 2 3  6 . 2 0  0.18 1 2  57 
............................................................................. 

JE Fuller1 Hydrology & Geomorphology, Inc 
FCD 99-14 

Page 9 

March 2002 



Galloway Wash MCUHP2 Subbasln Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PRRAMETERS FOR SUBBASIN. W 3 - 1  

Sol1 Survey U s e d  Marlcopa 

XKSAT 
======= 

Map Unlt ABEA % A r e a  X W T  8 Rock 
8 q  Mlles h t c r o p  

DTHETA ---- -.-.-=== 
Dry = 0 33 
Normal = 0.25 
wet = 6 00 

P S I F  = 5.20 

LAND USE 
=*====== 
AREA LAND USE % Area DTHETA $Veg. &TIME% IA Kn Kb Kb 

S q  Miles Type eondltion ccver ln. %9@ 

A i r p o r t  
D e d o p s p c  

Q 003 WLatRes 
MedDRes 

0 002 NRC 
Retopsc 
Resort 

0 434 Rural 
SmLot Re6 

o 604 vaoant 
Water 

NO- 
NORMAL 
NORMAL 
N a m L  
N O W L  
NORMAL 
NOI(MAL 
NO-L 
N O W  
m w  
NORMAL 

8 85 0 0 7  a.02 Min 
35 O 0 20 0.05 H1 
35 15 0 1 8  D O 4  Low 0 . 0 8  
25 3CI 0 15 0 03 Low 
10 80 0 07 0 02 Min 0.04 

30 25 0 15 0 04 Low 
30 o 0.20 0.05 nl o 09 
0 10 0 00 0 00 M1n 

1 043 = Total Area A v g .  = 30 0% 0 200 

PERCENT OF SUBBWIN DRY = 0.0 % 
mRMAL - 100. % 
WET = 0 . 0  % 

SUBBASIN DTWETA WEIGHTED BY LhNE USE = O . 2 5  

SUBBASIN XKSAT ADJUSTED FOR VEG = 0 26 

IMPERVIOUS RREA URBAN @ 100 % eft'ectlrre = 0 
ROCK OUTCROP @ 50 % effective = Q 

INPUT VALUES FOR MCUHPZ PROGRAM 
............................................................................. 
SUBBASIN A r e a  Length Lca Kn Slope I A  DTHSTA P S I F  XKSAT RTIMP Lag 

sq. mi. mi. ftlmi in. adj . % min. 
............................................................................. 

I 'i: GVW3-1 1.043 3.31 1.51 0.04 184.3 0.20 0.25 5.20 0.26 0 42 
............................................................................. 

&d 

Page 10 JE Fulled Hydrology & Geomorphology, Inc 
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Galloway Wash MCUHP2 Subbasln Loss P a r a m e t e r s  far 100-yr 6-hr and 100-yr 24-hr HEC-1 Models 

LOSS P A W E T E R S  F O R  SUBBASIN: G W l  
..-------======== . - - - - - - - - 

s o x 1  S u r v e y  used M a r z c o p a  

XKSAT 
=====s= 

Map Unlt AREA % A r e a  XKSAT % Rock 
Sq Mlles O u t c r o p  

TOTAL = 4.904 S q . M i l e s  XKSAT = 0 11 % R o c k  = 33 

DTHETA 
- - - - - - -. - - - - - - - - 
DIY = 0.36 
N o r m a l  = 0.17 
W e t  = 0.00 

P S I F  = 6.80 

LAND USE 
- -. - - - - - -. . . - - - - 

AREA LAND USE P A r e a  DTHETA % V e g  RTIMP% Ik Kn Kb Kb 
S q  Hlles Type condition cover in TYPe  

A l T p O T t  
0.048 DedOpSpc  

L g L o t R e s  
MedDRes 
NRC 
R e c o p s c  
R e s o r t  

0 002 R u r a l  
SmLOtReS 

4 854 V a c a n t  
Watez 

NORMAL 
1 0  NORMAL 

N O W  
NORMAL 
NORWLL 
N O W  
NORMAL 

0.0 NORMAL 
NORMAL 

99 0 NORMAL 
NORMAL 

8 85 0.07 0.02 Min 
35 0 0.20 0.05 H i  0.11 
35 15 0.18 0.04 LOW 
25 30 0.15 0.03 Low 
10 80 0.07 0.02 M i n  
75 0 0.20 0.03 Low 
32 60 0.11 0.03 LOW 
30 0 0.20 0.04 LOW 0.08 
30 25 0.15 0.04 LOW 
30 0 0.20 0.05 H i  0.06 
0 10 0 0 0  0.00 M i n  

4.904 = T o t a l  A r e a  A v g  = 30 0% 0 700 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMAL = 100 % 
WET = 0 0 %  

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0 17 

SUBBASIN XKSAT ADJUSTED FOR VEG = 0.13 

IMPERVIOUS AREA: URBAN c 100 % e f f e c t i v e  = 0 
ROCK OUTCROP @ 50 % e f f e c t x v e  = 33 

% EFFECTLYE IMP. = 17 

INPUT VALUES MIR MCUHPZ PROORAM 

SUBBASIN A r e a  Length m a  Kn S l o p e  I A  DTHETA P S I F  XKSAT RTIMP L a g  
sq. m i .  m i .  f t / m i  i n .  adj .  % m i n .  

'? ............................................................................. 

: J G W l  4.904 6.19 3.56 0.05298.9 0.20 0.17 6.80 0.13 17 71 
............................................................................. 

JE Fuller1 Hydrology & Geomorphology, Ine 
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Galloway Wash MCUHPZ Suhhas~n Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

MSS PARAMETERS FOR SUBBASIN GW3-2 
-.---.-..----==== ..-----..-.- 

Soil Survey Used Marlcopa 

XXSAT 
-. - - - -- - - -. - - - 
Map Unit AREA % Area XKSAT % Rock 

Sq.Miles outcrop 
.................................................... 

TOTAL = 0 972 Sq Miles XKSAT = 0 20 %Rock = 0 

DTHETA 

Dry = 0 37 
Nomal = 0 25 
wet = 0.00 

PSIF = 5 30 

LRND USE 
- - - - - = = ----- 
AREA LRND USE % Area DTHETA %Veg RTIMP% IA Kn Kb f 
Sq Mlles Type condltlon cover ln TYPe 

Anport 
Dedopspc 
LgLotRes 
MedDRe s 
NRC 
~ C o p s c  
Resort 

0 401 Rural 
SmLOtRes 

0 511 Vacant 
Water 

NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORMAL 
NORHAL 
NORMAL 
NORNAL 
NORHAL 

58.7  NORMAL 
N O N L  

0 .a7 0 03 Min 
0.20 0.05 Hi 
0 1 8  0.04 LOW 
0 15 0 03 LOW 
0.07 0 0 2  M m  
0 20 0 03 Low 
0 11 0 03 Low 
0 20 0 04 Low 0.05 
0 15 0 04 Low 

0 972 = T~tal Area 

PERCENT OF SUBBASIN DRY = 0.0 % 
NORMS = 100. % 
WET = 0.0 % 

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.25 

SUBBASIN XXSAT ADJUSTED FOR VEG = 0.24 

IMPERVIOUS AREA URBAN @ 100 O effectzve = 0 
ROCK OUTCROP s 50 % effectr~ = 0 

.................... 
% EFFECTIVE IMP. = 0 

INPUT VALUES FOR MCUHP2 PROGRRM 

SUBBASIN Area Length Lca Kn Slope IA DTHFNL PSIF XKSAT RTIMP Lag 
aq. m~ ml. ft/m~ in. adj % min 

JE Fuller/ Hydrology & Geomorphology, Inc. 
FCD 99- 14 
March 2002 
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Galloway Wash MCUHP2 Subbasin Loss Parameters for 100-yr 6-hr and 100-yr 24-hr HEC-I Models 

LOSS PARAMETERS FOR SUBBASrN GW3-3  
-..--.-=====-==== . - - - - - - 

S O 1 1  S u r v e y  U s e d  M a r l c o p a  

XKSAT 
-. - - - - - - - - -. - - 
M a p U n l t  AREA % A r e a  XKSAT '6  ROC^ 

S q . M = l e e  outcrop 

A-2 6 0. 0a9 8.5 

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

TOTAL = 0 341 S q . M l l e s  XKSAT = 0 15 % R o c k  = 1 

DTHETA 
======== 
D r y  = 0.40 
N o r m a l  = 0.25 
Wet = 0.00 

P S I F  = 6.00 

L?.ND USE ----- ------== 
AREA LANE USE % A r e a  DTHETA %Veg. RTIMP% I A  K n K h l  

S q . M i l e s  T y p e  c o n d i t i o n  c o v e r  i n .  T y p e  
........................................................................... 

A i r p o r t  NORMAL 8 85 0.07 0.02 M i n  
D e d O p S p c  NORJAL 35 o 0.20 0.05 H i  
L g L o t R e s  NDRMAL 35 15 0.18 0.04 Low 
wedMles NORMAL 2 5  30 0.15 0.03 law 
NRC NORMAL 10 80 0.07 0.02 Win 

0.033 R e c O p S c  9.7 NORMAL 75 0 0.20 0.03 LOW 0.06 
R e s o r t  NO= 32 60 0.11 0.03 Low 

0.196 R u r a l  57.5 NORMAL 30 0 0.20 0.04 Low 0.05 
0.018 S m L o t R e s  5.3 NORMAL 30 25 0.15 0.04 LOW 0.07 
0.094 V a c a n t  27.6 NOUNAL 30 0 0.20 0.05 H i  0.11 

Wacer NORMAL 0 10 0.00 0.00 M i n  
........................................................................... 
0.341 = T o t a l  A r e a  A v g .  = 34 1% 0.200 

PERCENT DE' SUBBASIN DRY = 0.0 % 
NORMAL = 100. % 
WET = 0.0 % 

SUBBASIN DTRgTA WEIGHTED BY LAND USE = a 25 

SUBBRSIEI XKSAT ADJUSTED FOR VEG r 0 19 

IMPERvlOUS ARBA U R W  @ 100 % effective = 1 
ROCK OUTCROP B 50 % e f f e c t ~ v e  = 1 

$ EFFECTIVE IMP.  = 2 

INPVI '  VALUES FOR MCDHP2 PROGRAN 
............................................................................. 
S W B A B I N  A r e a  L e n g t h  L c a  Kn Slope I A  DTHETA P S I F  XKSAT RTIMP L a g  

sq. m i .  m i .  f t / m i  in .  adj. % m i n ,  
............................................................................. 

c 4 :I GVW3-3 0.341 1.88 0.95 0 -04 135.6 0.20 0.25 6 .OO 0.19 2 28 
............................................................................. u 
JE Fuller/ Hydrology & Geomorphalogy, Inc 
FCD 99-14 
March 2002 
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D.3 Hydrograph Routing Data 

m 

I 

FDS ofAndoro Hills & Galloway Washes 
FCD9P14 
Februury, 2001 

i 



Galloway Wash FDS - 100-year 24-hour HEC-I 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN 282286 
==================---- ----===========*======= 

Parameters Uaed 
NSTPS 6 Number of subreaches 
ITYP FLOW Type of Inltlal Condition 

RSVRIC 1 00 Inltlal Cond~tron 
X 0 00 worklng R and D coefficzent 

Peak Flow: 2312 cfs Peak Storage. 12 ac-ft Peak Stage. on 54 ft 

Volume at 33.25 hrs is 249 00 

Normal Depth Date 
----....-......-- .------....--...- 

71 RC NORMAL DEPTH CHANNEL 
ANL 055 LEFT OVERBANK N-VALUE 
ANCH 045 MAIN CHANNEL N-VALUE 
ANR 055 RIGHT OVERBANK N-VALUE 

RLNTH 11240 REACH LENGTH 
SEL 0231 ENERGY SLOPE 

ELMAX 0 MAX ELEV FOR STORRGEIOUTFLOW CALCULATION 

CROSS-SECTION DATA 
... LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - -  RIGHT OVERBANK - - -  

ELEVATION 100.00 100.00 96.50 95.00 95.00 96.50 100.00 100.00 
DISTANCE .OO .OO 102.00 105.00 14500 148.00 25000 25000 

STORAGE 
OUTFLOW 

ELEVATION 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 39.70 47.83 56.99 67.20 78.45 90.74 104.07 118.44 133.85 150.3 
OUTFLOW 1184.18 1455.79 1768.95 2126.81 2532.42 2988.69 3498.45 4064.42 4689.26 5375.5 

ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99.21 99.47 99.74 100.0 

JE Fuller/Hydrology & Geomorphology, Inc 
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Galloway Wash FDS - 100-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 281285 
......................................... 

Parameters Used 
NSTPS 1 Number of subreaches 
ITYP FLOW Trpe of Inztlal Cond~t~on 

RSVRIC 1 00 Initlal Condltlon 
X 0 00 Working R and D coeffxclent 

Peak Flow. 1112 cfs Peak Storage. 2 ac-Et Peak Stage: 97.04 Et 

Volume at 33 25 hrs is 93.00 

Normal Depth Data 
===========*===== 

81 RC NORhAL DEPTH CHANNEL 
ANL 050 LEFT OVERBANK N-VALUE 
ANCH 045 MAIN CHANNEL N-VALUE 
ANR 050 RIGHT OVERBANK N-VALUE 

RLNTH 830 REACH LENGTH 
SEL 0300 ENERGY SLOPE 

ELMAX 0 MAX ELEV FOR STORAGE/OVTFLOW CALCULATION 

CROSS-SECTION DATA 
. . . LEFT OVERBANK - - -  + - - - - - -  MAIN C W E L  - - - - - - -  + - - -  RIGHT OVERBANK - - -  

93 RY ELEVATION 100.00 100.00 96.00 95.00 95.00 96 .OO 100.00 100.00 
92 RX DISTANCE .OO .OO 40.00 42.00 97.00 99.00 139.00 139.00 

COMPUTED STORAGE-OVTFLOW ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 3.43 3.90 4.40 4.92 5.48 6.05 6.66 7.29 7.95 8.6 
OUTFLOW 1771.77 2118.63 2499.01 2913.77 3363.75 3849.82 4372.83 4933.63 5533.07 6171.9 

ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99.21 99.47 99.74 100.0 

JE FullerRIydrology & Geomorphology, Inc. 
FCD 99-14 
March 2002 

Page 2 



Galloway Wash FDS - 100-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 285286 
......................................... 

Parameters used 
NSTPS 2 Number of subreaches 
ITYP FLOW T m e  of Inlrlal Candztlon 

RSVRIC -1.00 Inltlal Cond~t~an 
X 0.00 Working R and D coeff~cxent 

Peak Flow 1388 c f s  Peak Storage 13 a c - f t  Peak stage. 97 42 ft 

Volume at 33 25 hrs 2 s  121 00 

Normal Depth Data 

113 RC NORMRL DEPTH CHANNEL 
rYDL 050 LEFT OVERBANK N-VALUE 

A N M  045 MAIN C W E L  )U-VALUE 
ANR 050 RIGHT OVgRgRNK N-VWUE 

RLNTH 6765. REACH L W G M  
SEL 0250 ENERGY SLOPE 

ELMAX 0 MIUI. ELEV. FOU STORAGE/OWTFLOW CALCULAIION 

CROSS-SECTION DATA 
.. LEFT OVERBANK - - -  + - - - - -  W I N  CWPiNNEL - -  - - - -  + - - -  RIGHT OVERBANK - - -  

115 RY ELEVATION 100 00 100.00 96 00 95 04 95 OD 96 00 100.00 100 00 
114 RX DISTANCE 00 00 40 00 42 00 97 00 99 00 139.00 139 O b  

t** 

COMPUTED SITDRPSIE-OUTPLQW-ELEVATION DATA 

STORAGE .QO 2 27 4.58 6.94 9.34 11.90 14 68 17 67 20 88 24.3 
OUTFLOW 00 31.17 99.15 195.29 316.92 466.15 611.34 843.31 1072.80 1330.5 

ELEVATX ON 95.00 95.26 95.53 95 . I 9  96.05 96.32 96.58 96 84 97.11 91.3 

STORAOE 27.94 31.79 35 86 40.14 44.64 49.35 54.28 59 42 64.78 70.3 
OUTFLOW 1617 40 1934 04 2281 28 2659.89 3070.67 3514 39 3981.83 4503.77 5050 98 5634.3 

ELEVATION 97 63 97.88 98 16 98 42 98.68 98.95 99.21 99.47 99 74 100.0 

JE FullerIHydrology & Geomorphology, Inc 
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Galloway Wash FDS - IUU-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 286287 
= = = = = = = = = = = = = s = = = = = = = = = = = = = = = = = = = = = = = = = s =  

Parameters Used 
NSTPS 2 Number of subreaches 
ITYP FLOW Type of Inltlal Condit~on 

RSVRIC 1 00 Initial Condltlon 
X 0 00 Working R and D coef£lclent 

Peak Flow: 3593 cfs Peak Storage: 19 ac-ft Peak Stage: 98.96 ft 

Volume at 33.25 hrs is 480 00 

Normal Depth Data 
================= 

152 RC NORMAL DEPTH CHANNEL 
ANL 050 LEFT OVERBANK N-VALUE 
ANCH ,045 MAIN CHANNEL N-VALUE 
ANR 050 RIGHT OVERBANK N-VALUE 

SEL 
ELMAX 

4410. REACH LENGTH 
0204 ENERGY SLOPE 

0 MAX. ELEV. FOR STORAGE/OUTFWW CALCUWLTION 

CROSS-SECTION DATA 
. . . LEFT OVERBANK - - -  + - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

154 RY ELEVATION 100.00 100.00 97.00 95.00 95.00 97.00 100.00 100.00 
153 RX DISTANCE .OO .OO 90.00 92.00 157.00 159.00 249.00 249.00 

COMPUTED STORAGE OUTFLOW ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 19.19 22 2 5  25.73 29.63 33.95 38.69 43.85 49.43 55.44 61.8 
OUTFLOW 1576.05 1885.70 2235.75 2630.03 3072.07 3565.22 4112.67 4717.49 5382.63 6110.9 

ELEVATION 97.63 97.89 98.16 98.42 98.68 98.95 99.21 99.47 99.74 100 . o  

JE FullerIHydrology 81 Geomorphology, Inc 
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Galloway Wash FDS - IUU-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 287288 
===E============l======F===E=z===I=========== 

Parameters Used: 
NSTPS 1 Number of subreaches 
ITYP FLOW Type of Initial Condition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

, r l v ~  4687 cfs Peak Storage 12 ac ft Peak Stage 96 65 ft 

volume at 33 25 h r s  is 574 00 

Normal Depth Data 
.----.....-.--..- --------....---.. 

175 RC NORMAL DEPTH CHANNEL 
ANL 050 LEFT OVERBANK N-VALUE 
ANCH 040 MAIN CHANNEL N-VALUE 
ANR 050 RIGHT OVERBANK N-VALUE 

RLNTH 1370 REACH LENGTH 
SEL 0292 ENERGY SLOPE 

ELMAX 0 W ELEV FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
- - - LEFT OVERBANK - -  + - - - - - -  MAIN CHANNEL - - - - - -  + - -  RIGHT OVBRBANK - - -  

177 RY ELEVATION 100.00 100.00 95.00 93.50 93.50 95.00 100.00 100.00 
176 RX DISTANCE .OO -00 125.00 127.00 227.00 229.00 354.00 354.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 14.00 16.24 18.67 21.28 24.08 27.06 30.22 33.57 37.11 40.8 
OUTFLOW 5494.55 6619.97 7872.37 9257.24 10779.94 12445.69 14259.62 16226.76 18352.06 20640.3 

ELEVATION 96.92 97.26 97.61 97.95 98.29 98.63 48.97 99.32 99.66 100.0 

JE Fuller/Hydrology & Geomorphology, Inc. 
FCD 99-14 
March 2002 
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Galloway Wash FDS - I~U-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 290295 
-----.----.....- ..-------.----.-=================z======c 

Parameters Used: 
NSTPS 1 Number of subreaches 
ITYP FLOW Type of Initial Condition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

Peak Flow 6503 cfs Peak Storage 25 ac-ft Peak Stage. 94 40 ft 

Volume at 33.25 hrs is 753.00 

Normal Depth Data 
================= 

213 RC NORMAL DEPTH CHANNEL 
ANL ,050 LEFT OVERBANK N-VALUE 
ANCH 0 3 5  MAIN CHANNEL N-VALUE 
ANR .050 RIGHT OVERBANK N-VALUE 

RLNTH 2620. REACH LENGTH 
SEL ,0229 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
. ~ -  LEFT OVERBANK - + - - - -  MAIN CHANNEL - - - -  + - RIGHT OVERBANK - - -  

ELEVATION 100.00 100.00 92.00 90.00 90.00 92.00 100.00 100.00 
DISTANCE .oo .oo 80.00 82.00 162.00 164.00 a44.00 244.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 32.76 37.65 42.87 48.43 54.32 60.55 6 7 1 0  73.99 81.22 88.7 
OUTFLOW 9041.59 10822.59 12780.13 14919.24 17244.92 19762.14 2247583 25390.91 28512.23 31844.6 

ELEVATION 95 26 95 79 96 32 96 84 97 37 97 89 98 42 98 95 99 47 100 0 

JE FullerIHydrology & Geomorphology, Inc 
FCD 99- 14 
March 2002 
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Galloway Wash FDS - IUU-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 280295 
= = = = = = = = = = = = = = = = = = = = = = s = = = = = = = = = = = = = = = = s =  

Parameters Used: 
NSTPS 5 Number of subreaches 
ITYP FLOW Type of Initial Coedition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

Peak Flow 5471 cfs Peak Storage 34 ac-ft Peak Stage 93 2 0  ft 

Volume at 33 25 hrs is 635.00 

Normal Depth Data 

NORMAL DEPTH CHANNEL 
ANL 080 LEFT OVERBANK N-VALUE 
ANCH 050 MAIN CHRNNEL N VALUE 
ANR 070 RIGHT OVERBANK N-VALUE 

RLNTH 
SEL 

ELMAX 

13560 REACH LENGTH 
oas4 ENERGY SLOUE 

o MRX ELEV FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATITR 
. . . LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

241 RY ELEVATION 110.00 100.00 90.00 90.00 90.00 90.00 100.00 110.00 
240 RX DISTANCE 1000.00 1020.00 1040.00 1040.10 1202.90 1203.00 1223.00 1243.00 

COMPUTED STORAGE-OLITFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 603.10 671.00 740.28 810.94 882.98 956.39 1031.19 1107.37 1184.93 1263.8 
OUTPLOW 41119.33 48430.59 56257.00 64592.11 73430.55 82767.92 92600.55 102925.40 113740.00 125042.4 

ELEVATION 100.53 101.58 102.63 103.68 104.74 105.79 106.84 107.89 108.95 110.0 

JE FullerlHydrology & Geomorphology, Inc. 
FCD 99- 14 
March 2002 
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Galloway Wash FDS - IOU-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 295300 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Parameters Used: 
NSTPS 1 Number of subreaches 
ITYP FLOW Type of Initial Condition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

Peak Flow 11980 cEg Peak Storage. 40 ac-Et Peak Stage: 97.51 ft 

Volume at 33.25 hrs is 1475.00 

Normal Depth Data 
================= 

270 RC NORMAL DEPTH CHANNEL 
ANL ,050 LEFT OMRBANK N-VALUE 
ANCH ,035 MAIN CHANNEL N-VALUE 
ANR ,050 RIGHT OVERBANK N-VALUE 

RLNTH 2895. REACH LENGTH 
SEL ,0242 ENERGY SLOPE 

ELMAX 0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
..- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - -  RIGHT OVERBANK - - -  

272 RY ELEVATION 100.00 100.00 95.00 91.00 91.00 95.00 100.00 100.00 
271 RX DISTANCE .OO 0 0  60.00 64.00 139.00 143.00 203.00 203.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 25.50 28.85 32.55 36.62 41.04 45.82 50.96 56.46 62.31 68.5 
OUTFLOW 6691.46 1933.89 9293.81 10778.71 12395.42 14150.32 16049.51 18098.82 20303.89 22670.2 

ELEVATION 95.74 96.21 96.68 97.16 97.63 98.11 98.58 99.05 99.53 100.0 

JE FullerIHydrology & Geomorphology, Inc 
FCD 99-14 
March 2002 
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Galloway Wash FDS - I 00-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 270300 
......................................... 

Parameters Used: 
NSTPS 4 Number of subreachea 
ITYP FLOW Type of Initial Condition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

Peak Flow 3892 cfs Peak Storage 26 ac-ft Peak Stage 94 71 ft 

Volume at 33.25 hrs is 649.00 

Normal Depth Data 

297 RC NORMAL DEPTH CHANNEL 
ANL 100 LEFT OVERBANK N-VALUE 
ANCH 030 MAIN CHANNEL N-VALUE 
ANR 100 RIGHT OVERBANK N-VALUE 

RLNTH 12750 REACH LENGTH 
SEL 0275 ENERGY SLOPE 

ELMAX 0 MAX ELEV FOR STORAGE/OUTFMW CALCUIATION 

CROSS-SECTION DATA 
. . . LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - -  RIGHT OVERBANK - - -  

299 RY ELEVATION 104.00 94.00 93 .oo 90.00 90.00 93 .a0 94 .oo 104.00 
298 RX DISTANCE 1000.00 1015.00 1095.00 1095.50 1128.50 1129.00 1209.00 1224.00 

COMPUTED STORAGE-OWFLOW-ELEVATION DATA 

STORAGE .OO 7.14 14.34 21.59 28.89 47.19 86.77 129.12 171.95 215.2 
OUTFLOW .OO 159.61 495.66 954.04 1510.56 2243.41 3332.27 4787.38 6534.44 8546.1 

ELEVATION 90.00 90.74 91.47 92.21 92.95 93.68 94.42 95.16 95.89 96.6 

STORAGE 259.04 303.29 348.03 393.24 438.93 485.09 531.74 578.86 626.45 674.5 
OUTFLOW 10804.41 13295.89 16010.20 18938.96 22075.20 25413.05 28947.44 32674.00 36588.91 40688.7 

ELEVATION 97.37 98.11 98.84 99.58 100.32 101.05 101.79 102.53 103.26 104 .O 

JE FulleriHydrology & Geomorphology, Inc. 
FCD 99-14 
March 2002 
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Galloway Wash FDS - IOU-year 24-hour HEC-1 
Normal Depth Channel Routing Blocks 

Storage Routing through SUBBASIN : 300310 
......................................... 

Parameters Used: 
NSTPS 2 Number of subreaches 
ITYP FLOW Type of Initial Condition 

RSVRIC -1.00 Initial Condition 
X 0.00 Working R and D coefficient 

Peak flow 15288 cfs Peak Storage. 58 ac-ft Peak Stage: 100 00 ft 

Volume at 33.25 hrs is 2205.00 

Normal Depth Data 
.--------.---.... .--.....---....-. 

324 RC NORMAL DEPTH CHANNEL 
ANL 0 8 5  LEFT OVERBANK N-VALUE 
ANCH ,040 MAIN CHANNEL N-VALUE 
ANR ,085 RIGHT OVERBANK N-VUUE 

RLNTH 4080. REACH LENGTH 
SEL .0184 ENERGY SLOPE 

ELMAX 0 MAX. ELEV. POR STORAGE/OUTFLOW CALCULATION 

CROSS-SECTION DATA 
. . . LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  

ELEVATION 100.00 100.00 93.00 90.00 90.00 93.00 100.00 100.00 
DISTANCE 00 0 0  105.00 114.00 149.00 158.00 263.00 263.00 

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA 

STORAGE 
OUTFLOW 

ELEVATION 

STORAGE 30.79 37.14 44.27 52.18 60.86 70.32 80.56 91.58 103.38 115.9 
OUTFLOW 3753.79 4581.70 5511.09 6547.19 7695.05 8959.36 10345.51 11857.56 13500.26 15278.1 

ELEVATION 9 5 2 6  95.79 96.32 96.84 97.37 97.89 98.42 98.95 99.47 100.0 

JE FulleriHydrology & Geomorphology, Inc. 
FCD 99-14 
March 2002 
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Galloway Wash FDS NSTEPS Check 
100-Year 24-Hour and 6-Hour Discharges 

24-hour, 100-year 
HEC-1 HEC-1 Mannlng 

Routing HEC-1 Reach Route T~me Velocity Velocity 
Reach D~scharge Length (R) (hour) (fps) (fps) NSTEPS 
270-300 4141 12750 0.34 10.6 10.9 4 
280-295 5492 13560 0.25 15.1 9.8 5 
282-286 2407 11240 0.41 7.6 6.6 6 
284-285 1110 830 0 7 9 1 
285-286 1444 6765 0.17 11 1 7.9 2 
286-287 3392 4410 0 17 7.2 7 4 2 
287-288 4412 1370 0 9.7 1 
290-295 6056 2620 0.08 9 1 12.3 1 
295-300 10763 2895 0 14.5 1 
300-310 13548 4080 0 17 6 7 12.2 2 

6-hour, 100-year 
HEC-1 HEC-1 Manning 

Routing HEC-I Reach Route T~rne Veloc~ty Veloc~ty 
Reach Discharge Length (ft) (hour) ( f ~ s )  (fps) 
270-300 3749 12750 0 42 8 4 11.0 
280-295 4686 13560 0 25 15.1 9.2 
282-286 2287 11240 0.33 9.5 6.5 
284-285 1155 830 0 8.0 
285-286 1446 6765 0.17 11.1 7.9 
286-287 323 1 4410 0.17 7 2 7.3 
287-288 3955 1370 0 - 9.5 
290-295 5187 2620 0.08 9 1 12.0 
295-300 9018 2895 0 08 10 1 14.3 
300-31 0 1 1333 4080 0.08 14.2 12 1 

JE Fuller Hydrology Geomorphology, Inc. 
FCD 99- 14 
March 2002 
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24-270-300 
Cross Section for Irregular Channel 

Project Descrrptlon 

Worksheet 24-270-300 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel DeDlh 

Seclion Data 

Mannlngs Coefficient 0.035 
Slope 0027500 ft/fl 
Water Surface Elevation 94 86 R 
Elevatton Range 90 0010 104 00 
Dlscharqe 4.141 00 cfs 

v : l l . l l l l l l l  
H : l  
NTS 

Proleu Englneer Jon E Fuller 
x \ \gallowa~\hecl\re~fIowrnaster\nstepch& fm2 JE FullerlHydrology a Geornorphology FlawMaster v6 1 [614kl 
03/04/02 02 43 22 PM 0 Haestad Methods, Inc 37 Erookslde Raad Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 I 



24-270-300 
Worksheet for Irregular Channel 

Project Desulpt~on 

Worksheet 24-270-300 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Dedh 

Input D a b  

Slope 0 027500 Wft 
Discharge 4.141 W cfs 

ODt~ons 

Current Roughness Method Improved Lotter's Method 

Open Channel Weghtlng Method Improved Lotter's Method 
Closed Channel Welghtlng Metho, Horton's Method 

Results 

Mannings Coefficknt 0.035 

Water Surface Elevation 94.86 ft 
Elevation Range 90.00 to 104.00 
Flow Area 381.2 ft* 

Wetted Perimeter 201.81 fl 
Top Width 196.57 fl 
Actual Depth 4.86 ft 

Critical Elevation 95.32 fl 
Critical Slope 0.013585 Wft 
Velocity 10.86 fVs 
Velacity Head 1.83 R 
Specific Energy 96.69 ft 
Fmude Number 1.38 
Flow Type Supercritical 

- -- 

Roughness Segments 

start End Mannings 
Station Statlon Coefflclent 

lO+OO 10+95 0 100 
10+95 11+29 0 030 
11+29 12+24 0 100 

Natural Channel Points 

Proled Engtneer Jon E Fuller 
x i \sallowayUlecl\retvlo~ma~t~r\n~tep~heck fm2 JE FulterIHydrolagy 6 Geomorphology FlowMaster u6 1 k614kI 
03/04/02 02 51 34 PM @ Haestad Methods lnc 37 Braokstde Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



24-280-295 
Cross Section for Irregular Channel 

Project Descnptton 

Worksheet 24-280-295 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 
- 

Manntngs Coeflictent 0 052 
Slope 0 025400 WA 
Water Surface Elevation 93 32 R 
Elevat~on Range 90 00 to 110 00 
Dtscharge 5.492 00 cfs 

Prolea Engcneer Jon E Fuller 
x \ \salloway\he~l\renflowrnaster\nstepeheck fm2 JE FullerlHydrology b Geomorphology FlowMaster ffi 1 l614Yl 
03/04/02 02 43 40 PM 0 Haestad Methods lnc 37 Brooksnde Road Waterbury CT 06708 USA (203) 755-7666 Page 1 of 1 



24-280-295 
Worksheet for Irregular Channel 

Proiecl Description 

Worksheet 24-280-295 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

- -- -- 

Input Data 

slope o 025400 WR 
Dlscharoe 5.492 00 cfs 

Optlons 

Current Roughness Method Improved Lottefs Method 

Open Channel Welghtlng Method Improved Lotter's Method 
Closed Channel Welghtlng Metho, Horfon's Method 

Resuns 

Mannings CoefFicient 0.052 

Water Surface Elevation 93.32 ft 
Elevation Range 90.00 to 110.00 
Flow Area 562.8 R' 
Welled Perimeter 177.84 fl 
Top Wdth 176.27 ft 
Actual Depth 3.32 ft 
Criiical Ekvalion 93.24 fl 

Critical Slope 0.027613 Rlft 
Velocity 9.76 Ws 
Velocity Head 1.48 fl 

Specific Energy 94.80 ft 
Froude Number 0.96 
Flow Type Subcntical 

Rouohness Seoments 

Start End Mannlngs 
Statlon Statlon Coeffictent 

1 O+OO 10+40 0 080 
10+40 12+03 0 050 
12+03 12+43 0 070 

Natural Channel Points 

StaVmn Elevation 
(fl) (fll 

Prolen Engineer Jon E Fuller 
x \ \galioway\hect~ennowmaster\nstepcheck fm2 JE FullerlHydrology 6 Geomorphology FlowMaster v6 1 [614kI 
03/04/02 02 51 51 PM Q Haestad Methpds l n t  37 BmaYvde Road Waterbury CT 06708 USA (203) 755-1668 Page 1 of 1 



24-282-286 
Cross Section for Irregular Channel 

Proied Deswi~tion 

Worksheet 24-282-286 
Flow Element Irregular Channel 
Method Mannmg's Formula 
Solve For Channel Depth 

Sedlon Data 

Mannlngs Coeffic~ent 0 053 
Slope 0023100 fVR 
Water Surface Elevat~on 99 03 fl 
Elevat~on Range 95 00 to 100 00 
Discharge 2.407 00 cfs 

v 1 1  1 1 1 1 1 1 1 ~ ~ .  
H 1 
N T S  

Project Englneer Jon E Fuller 
x i \galloway\hecl\lenflowmaster\nstepcheckfm2 JE FullerlHydrology & Geornorphology FlowMaster v6 1 [614k] 
03/04/02 02 43 56 PM 0 Haestad Methods Inc 37 Brookstde Road Waterbury CT 06708 USA (203) 755-1666 Page 1 oY 1 



24-282-286 
Worksheet for lrregular Channel 

Projed Descnpt~on 

Worksheet 24-282-286 
Flow Element Irregular Channel 
Method Manning's Fonnula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0 023100 WR 
D~scharge 2,407 00 cfs 

Optsons 

Current Roughness Method Improved Lotteh Method 

Open Channel Wetghtlng Method lmproved Loneh Method 
Closed Channel Wesghbng Metha Horton's Method 

Results 

Mannings Coefficient 0.053 
Water Surface Elevation 99.03 R 
Elevation Range 95.00 to 100.00 
Flow Area 367.2 ff 

Wetted Perimeter 194.19 R 
Top Width 193.40 ft 
Actual Depth 4.03 R 
Cdtical Elevation 98.76 R 
Criiical Slope 0.033532 WR 
Velocity 6.56 Ws 
Velocity Head 0.67 fl 
Specific Energy 99.70 ft 
Froude Number 0.84 
Flow Type Subuitical 

Roughness Segments 

Start End Mannlngs 
Statton Statton Coefficleni 

O+OO 1+02 0 055 
1+02 1 +48 0 045 

1 +48 2+50 0 055 

Natural Channel Pornts 

Statton Elevation 
(R) (R) 

Projed Englneer Jon E Fuller 
x \ \galloway\heclqenflowmaste~\nstepcheck frn2 JE FullerlHydrology 8 Geomorphology FlowMaster v 6  1 [614kl 
03104102 02 52 04 PM Q Haestad Methods lnc 37 Brookstde Road Waterbury CT 06708 USA (203) 755-4666 Page i of 1 



24-284-285 
Cross Section for Irregular Channel 

Project Descnptton 

Worksheet 24-284-285 
Flow Element Irregular Channel 
Method Manning's Formula 
Sohre For Channel Depth 

Sectlon Data 

Mannlngs Coefflc~ent 0 046 
Slope 0 030000 R/R 

Water Surface Elevat~on 9719 fl 
Elevaf~on Range 95 00 to 100 00 
Discharge 111000 cfs 

Project Engineer Jon E Fuller 
x \gallowav\hecl\~enflowmaster\nslepcheck fm2 JE FullerlHydrology d. Geornorphology FlowMaster "6 1 [614kl 
03/04/02 02 44 1 1  PM G3 Haestad Methods lnc 37 Brookslde Road Waterbury CT 06708 USA (203) 755-7666 Page 1 of 1 



24-284-285 
Worksheet for Irregular Channel 

Project Descrlptton 

Worksheet 24-284-285 

Flow Element Irregular Channel 
Method Manning's Formula 

Solve For Channel Deoth 

Input Data 

Slope 0.030000 WR 
Dischame 1.1 10.00 cfs 

Ootions 

Current Roughness Method Improved Loner's Method 
Open Channel Weighting Method Improved Lolteh Method 
Closed Channel Weighting Metho, Horlon's Method 

Results 

Mannings Coefficient 0.046 

Water Surface Elevation 97.19 R 
Elevation Range 95.00 to 100.00 
Flow Area 141.1 R' 
Wetted Perimeter 83.31 fl 
Top Width 82.72 fl 
Actual Depth 2.19 R 
Critical Elevation 97.27 R 
Critical Slope 0.026333 WR 
Velocity 7.87 Ws 
Ve1oc.W Head 0.96 R 

Specific Energy 98.15 R 
Froude Number 1 .OB 

Flow Type Supercritml 

Roughness Segments 

Start End Mannlngs 
Stat~on Statlon CoefIiclent 

O+OO 0+40 0 050 
0+40 0+99 0 045 

0+99 1+39 0 050 

Natural Channel Polnts 

Pfolen EnQlneer Jon E Fuller 
x \  \sallaway~ecl\ieRflowm~ster\nstepche& fm2 JE FulIedWydrology8 Geomorphology FlowMastar v6 1 1614kl 
03/04/02 02 52 17 PM 0 Haastad Methods lnc 37 Bmokslde Road Walarbury CT M708 USA (2039 755-1666 Page 1 of 1 



Cross Section for Irregular Channel 

Project Description 

Worksheet 24-285-286 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Deoth 

Setiion Data 

Mannings Coefficient 0.047 . 
Slope 0025000 WR 
Water Surface Elevat~on 97 67 R 
Elevation Range 95 00 to 100 W 

1 444 00 cfs 

V: l1 1 1 1 1 1 1 1  
H:l  
NTS 

Pro~eet Englneer Jon E Fuller 
x \ \galloway\hecl\jenflowmaste1\n5tep~heck fm2 JE FullerlHydrology & ~eomorphology FlowMaster v6 1 1614kl 
03/04/02 02 44 24 P M  0 Haeslad Methods lnc 37 Brooksdde Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



24-285-286 
Worksheet for Irregular Channel 

Proiect DescriDtion 

Worksheet 24-285-286 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0 025000 ftlff 
Dlscharoe 1 444 00 cfs 

Optlons 

Current Roughness Method Improved Lotteh Method 

Open Channel Welghtlng Method improved Loneh Method 
Closed Channel We~ghtlng Metho, Horton's Method 

Results 

Mannings Coefficient 0.047 

Water Surface Elevation 97.67 R 
Elevation Range 95.00 to 100.00 
Flow Area 183.2 R' 
Wened Perimeter 92.98 R 
Top Width 92.35 R 
Actual Depth 2.67 ft 

Critical Elevation 97.65 R 
Critical Slope 0.025722 R/R 
Velocity 7.88 Ws 
Velocity Head 0.97 R 
Specific Energy 98.63 R 
Froude Number 0.99 
Flow Type Subuitlcal 

Rouohness Seaments - - 
Stan End Mannlngs 

Statlon Station Coefficient 

Natural Channel Potnts 

Statlo" Elevation 
cn) (a) 

Project Engfneer Jon E Fuller 
x \galloway\hecl\refifIowmaster\nstepcheck fm2 JE FullerIHydrology 8 Geornorphology FlowMaster v6 1 1614kl 
03/04/02 02 52 28 PM 0 Haeslad Methods lnc 37 Brooksfide Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



24-286-287 
Cross Section for Irregular Channel 

Project Descrlpt~on 

Worksheet 24-286-287 
Flow Element Irregular Channel 
Method Mannmg's Formula 
Solve For Channel Depth 

SectIan Data 

Mann~ngs Coefic~ent 0 048 
Slope 0 020400 R/ii 
Water Surface Elevation 99 34 fl 
Elevat~on Range 95 00 to 100 00 
Discharge 3,392 00 cis 

Project Engineer Jon E Fuller 
x \ \gallowayihecl\,enflowmaster\nstepchecC fm2 JE FullerlHyUrology (L Geornorphology FlowMaster v6 1 I614kI 
03/05/02 10 08 04 AM Q naestad Methods lnc 37 Brooltslde Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 
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24-286-287 
Worksheet for Irregular Channel 

Proied Description 

Wolksheet 24-2ae-zs7 
Flow Element Irregular Channei 

Method Mannmg's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.020400 Wfl 
D~scharge 3,392 00 cfs 

Optlons 

Current Roughness Method Improved Loneh Method 

Open Channei Weightmg Method Improved Loner's Method 
Closed Channel Welqhtlnu Metho, Horton's Method 

Results 

Mannings Coeiflcient 0.048 
Water Surface Elevation 99.34 R 
Elevation Range 95.00 to TOO00 
Flow Area 460.0 R' 
Wened Perimeter 211.21 ft 
Top Width 209 47 R 
Adual Depth 4.34 fl 
Critical Elevation 99.10 n 
Critical Slope 0.026881 Rift 
Velocity 7.37 Ws 
Velocity Head 0.85 ft 

Specific Energy 100.19 R 
Froude Number 0.88 
Flow Type Subcritical 

Roughness Segments 

Start End Mannlngs 
Statlon Statlon Coeff~c~ent 

Natural Channel Polnts 

Stallon Elevation 
fft) f r n  

Pralect Eng~neer Jon E Fuller 
x i \galioway\hecl\renfiowrnas!ee\nstepcheck fm2 JE FullerlHydrology EL Geomorphology FlowMaster ffi 1 (614kl 
03105102 10 08 10 AM 0 Haestad Methods lnc 37 8rook.de Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



24-287-288 
Cross Section for Irregular Channel 

Proiecl Descriotion 

Worksheet 24-287-288 

Flow Element Irregular Channel 

Method Manning's Fanula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.045 

Slope 0.029200 R/R 

Water Surface Elevation 96.98 ff 

Elevation Range 93.50 to 10000 

Discharge 4.41200 cfs 

v111111111 - 
H 1 
NTS 

Prqect Eng~neer Jon E Fuller 
x \ \salloway\hecl\renflowrnaste~\nstepche~ fmZ JE FullerlHydrolagy & Geornorphology FlowMaster v6 1 [614kl 
03105MZ 10 08 31 AM 0 Haestad Methods lnc 37 Erookslde Road Waterbury CT06708 USA (203) 755-1666 Page 1 of 1 



24-287-288 
Worksheet for Irregular Channel 

Project Description 

Worksheet 24-287-288 
Flow Element 

Method 
Irregular Channel 
Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0 029200 WR 
Discharge 4,412 00 cfs 

Opt~ons 

Current Roughness Method Improved Loner's Method 
Open Channel Wewhting Method Improved Lonets Method 

Closed Channel Welghtlng Metho, Horton's Method 

Results 

Mannings Coefficient 0.045 
Water Sulfate Elevation 96.98 fl 
Elevation Range 93.50 to 100.00 
Flow Area 456.8 R* 

Wetted Perimeter 204.06 R 
Top Width 202.98 R 
Actual Depth 3.46 ff 
Critical Elevation 97.22 fl 
Critiwl Slope 0.022315 WR 
Veloclty 9.66 Ws 
Velocity Head 1.45 R 
Specific Energy 98.43 R 
Froude Number 1.13 
Flow Type Supercritical 

Roughness Segments 

Start End Mann~ngs 
Statlon Stallon Coefficient 

Natural Channel Polnts 

Station Elevation 
1R) lfll 

PrOlect Englneer Jon E Fuller 
x \ \galloway\hecl\lenflo~ma~ler\nslepcheck fm2 JE FvllerlMydrology & Geomorpholoey Flowhnaster v 6  1 [614k] 
03105M2 10 08 36 AM 0 Haestad Methods lnc 37 Brookstde Road Waterbury CT OGi'OB USA (203) 755-1666 Page 1 of 1 



Cross Section for Irregular Channel 

- - - - - 

Projecf Descrlpt~on 

Worksheet 24-290-295 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel D e ~ t h  

Sed$On Data 

Mannings Coeific~ent 0 041 
Slope 0 022900 R/R 
Water Surface Elevatton 94 90 R 
Elevation Range 90 00 to 100 00 
Dtscharae 6 056 00 cfs 

H .1 
NTS 

Prqecl Eng~neer Jon E Fuller 
x \ \sallowayulecl\efiIiowmasIer\nstepchedn fm2 JE FullertHydrology a Geornorphology FlowMaster v6 1 [614kl 
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24-290-295 
Worksheet for Irregular Channel 

Proiect DescriDtion 

Worksheet 24-290-295 

Flow Element Irregular Channel 

Method Mannmg's Formula 

Solve For Channel Depth 

Input Data 

slope o 022900 wfl 
Discharge 6.056 00 cfs 

Optjons 

Current Roughness Method Improved Lotteh Method 
Open Channel Wetghtlng Method Improved Lottefs Method 
Closed Channel Welqhtlnq Metho, Horton's Method 

Results 

Mannlngs Coemclent 

Water Surface Elevatlon 
Elevatlon Range 
Flow Area 
Welted Penmeter 
Top Wldth 

Actual Depth 
Crltrcal Elevatjon 

Crmcal Slope 
Veloclty 
Velocity Head 

Speclflc Energy 
Fmude Number 
Flow Type 

Roughness Segments 

Stari End Mannlngs 
Statlon Statlon Coefficient 

O+OO 0+80 0 050 
0+80 1 +64 0 035 
1 +64 2+44 0 050 

Natural Channel Polnts 

Station Elevat~on 
(a) (R) 

o+oo 10000 

0+80 92 00 
0+82 90 00 
1 +62 90 00 
l r 6 4  92 00 

2+44 100 00 

Project Englneer Jon E Fuller 
x \ \galloway\hecl\leRflowrnaster\n5tepcheck fm2 JE FullerlHydrology h Geornorphology FlowMaster y6 1 [614kl 
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24-295-300 
Cross Section for Irregular Channel 

Project Description 

Worksheet 24-295-300 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Mannings Coefficient 0.043 

Slope 0.024200 Wff 
Water Surface Elevation 98.42 n 
Elevation Range 91.00 to I 0 0 0 0  

Discharge 10,76300 cis 

v i i  r r i r i i i L  
H 1 
NTS 

Propcl Englneer Jon E Fuller 
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24-295-300 
Worksheet for Irregular Channel 

Proiect Descnotion 
- - 

Worksheet 24-295-300 

Flow Element Irregular Channel 
Method Mannmg's Formula 
Solve For Channel Depth 

Input Data 

Slope 0 024200 WR 
Ducharge 10,763 00 cfs 

Opttons 

Current Roughness Method Improved Lottees Method 
Open Channel Welghtlng Method Improved Lotteh Method 

Closed Channel Welahtina Metha Horton's Method 

Results 

Mannings Coefficient 0.043 

Water Surface Elevation 98.42 R 

Elevation Range 91.00 to I00 00 
Flow Area 740.9 ff 
Wened Perimeter 168.78 n 
Top Width 165.18 R 
Actual Depth 7.42 ft 
Critical Elevation 99.17 R 
Critical Slope 0.018193 Wfl 
Velocity 14.53 Rls 
Velocity Head 3.28 R 
Specific Energy 101.70 R 
Froude Number 1.21 

Flow T v ~ e  Su~ercritical 

Roughness Segments 

Start End Mannlngs 
Statlon Statdon Coefliclenl 

O+OO 0+60 0 050 

0+60 1 +43 0 035 
1+43 2+03 0 050 

Natural Channel Points 

Statlon Elevation 
IR) r t t ,  

Project Eng~neer Jon E Fuller 
x i @alloway\hecl\~enflowmaster\nstepcheck fm2 JE FullerlHydrology .% Geornorphology FlowMaster v6 1 L614kl 
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24-300-31 0 
Cross Section for lrregular Channel 

Project Descr~pt~on 

Worksheet 24-300-310 
Flow Element Irregular Channel 
Method Mann~ng's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0 045 
Slope 0 018400 WR 
Water Surface Elevation 99 50 R 
Elevallon Range 900010 10000 
Discharge 1354800 cfs 

Propct Enganeer Jon E Fuller 
x \ \galloway\hecl\lenfl~~rnaster\nstepCheck h 2  JE Fuller!Hydrology 8 Geornarphology FlowMaster v6 1 [614k] 
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24-300-310 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 24-300-310 

Flow Element Irregular Channel 
Method Mannmg's Fonnula 
Solve For Channel Depth 

Input Data 

Slope 0018400 WR 
Discharge 13.548 00 cfs 

Opt~ons 

Current Roughness Method Improved Lottefs Method 

Open Channel Welghtlng Method lmproved Lottefs Method 
Closed Channel Weighting Metho Hotton's Method 

Results 

Mannings Coemcient 0.045 

Water Surface Elevation 99.50 A 
Elevation Range 90.00 to 100.00 
Flow Area 1.110.2 R' 
Wetted Perimeter 249.40 fl 
Top Width 247.99 R 
Actual Depth 9.50 R 
Critical Elevation 99.56 R 
Critical Slope 0017750 fUfl 
Velocity 12.20 Ws 
Velocity Head 2.31 R 
Specific Energy 101.81 R 
Froude Number 1.02 

Flow Type Supercritical 

Roughness Segments 

Stari End Mann~ngs 
Statlon Stallon Coeiiicwnt 

O+OO 1+05 0 085 

1+05 1+58 0 040 

1+58 2+63 0 085 

- 

Natural Channel Polnts 

Projecl Englneer Jon E Fulkr 
x \ isailowayulecl\lennowrnastet\nstepcheck fm2 JE FullerlHydrology LL Geornorphology FlowMaster v6 1 [614kl 
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6-270-300 
Cross Section for Irregular Channel 

- 

Prolea Descnpt~on 

Worksheet 6-270-300 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Sedion Data 

Mannlngs Coeffiuent 0 032 
Slope 0 027500 wn 
Water Surface Elevatmn 9466 R 
Elevation Range 90 00 to 104 00 
Discharge 3.749 00 cfs 

Projed Eng~neer Jon E Fuller 
x \ \galloway\hecl\reflnowmasler\nstepcheck fm2 JE FullerlHydrology 6 Geomorphology FlowMaster v6 1 [614kl 
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6-270-300 
Worksheet for Irregular Channel 

Proiect DescriDtion 

Worksheet 6-270-300 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.027500 

Discharge 3,749 00 cfs 

Options 

Current Roughness Method Improved LodeCs Method 
Open Channel Welght~ng Method Improved Loner's Method 

Closed Channel Webqhilnq Metho, Holton's Method 

Results 

Mannings Coetficjent 

Water Suriace Elevat~on 
Elevatlon Range 
Flow Area 
Welted Penmeter 

Top Wtdth 
Actual Depth 
Critical Elevatlon 

Cr~tical Slope 
Velocity 
Velocity Head 

Speufic Energy 
Froude Number 
Flow Tvue 

0.032 
94.66 R 

90.00 to 104.00 
341.9 ft' 

201.09 R 
195.97 R 

4.66 it 
95.17 ft 

0.011833 RlR 
10.97 Rls 
1.87 ft 

96.53 f l  
1.46 

Suuercritical 

Roughness Segments 

Stalt End Mannlngs 
Station Stallon Coefficient 

Natural Channel Potnts 

Statlon Elevatton 

Project Eng~neer Jon E Fuller 
x \ \galloway\hecl\renR~wmaster\nstepcheck fm2 JE FullerlHydrology EL GeornorphologY FlowMaster v6 1 [614Kl 
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6-280-295 
Cross Section for Irregular Channel 

Worksheet 6-280-295 

Flow Element Irregular Channel 
Method Manntng's Formula 
Solve For Channel Depth 

Sectton Data 

Manntngs Coeffic~ent 0 052 
Slope 0 025400 wn 
Water Surface Elevat~on 93 01 R 
Elevation Range 9 0 0 0 t o l l 0 0 0  
Discharge 4,686 00 cis 

v:11 1111111 
H 1 
NTS 

Pro~ect Englneer Jon E Fuller 
x \ \galloway\hecl\le~flowmas~er\nstep~heck hn2 JE FullerlHydrology & Geomwphology FlowMaster v 6  1 L614kl 
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6-280-295 
Worksheet for Irregular Channel 

Proied Descriotion 

Worksheet 6-280-295 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Deplh 

Inout Data 

Slope 0.025400 fMi 
D~scharge 4.686.00 cfs 

Options 

Current Roughness Method Improved Lonets Method 

Open Channel Welghtlng Method lmproved Lone<s Method 
Closed Channel We~ghting Metho, Horton's Method 

Mannings CoeffGient 
Water Surface Elevation 
Elevation Range 

Flow Area 
Wetted Perimeter 

Top Wtdth 

Actual Depth 
Critical Elevation 

Critical Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 

Flow TvDe 

0.052 

93.01 fl 
90.00 to 110.00 

509.0 fl' 
176.47 fl 
175.04 fl 
3.01 R 
92.92 f l  

0.028315 ft/H 
9.21 Rls 
1.32 R 
94.33 R 
0.95 

Subcritical 

Roughness Segments 

Start End Mannongs 
Statton Statton Coefficient 

10+00 10+40 0 080 
10+40 12+03 0 050 
12+03 12+43 0 070 

Natural Channel Points 

Statton Elevation 
(fl) in) 

Proled Engineer Jan E Fuller 
x \ \galloway\hecr\fenno\N.ma~ter\nStePcheck fm2 JE FullerlHydrology 8 Geornorphology FlowMaster v 6  1 [614kI 
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6-282-286 
Cross Section for Irregular Channel 

Worksheet 6-282-286 
Flow Element irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Sedion Data 

Mannlngs Coefic~ent 0 053 
Slope 0 023100 Wft 
Water Surface Elevation 98 95 R 
Ekvatlon Range 95 00 to 100 00 
Discharge 2.287 00 cfs 

v:ll.llllllll~~ 
H:l 
N T S  

Prolect Englneer Jon E Fuller 
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6-282-286 
Worksheet for Irregular Channel 

Proiect Descriotion 
- 

Worksheet 6-282-286 

Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

InDut Data 

Slope 0.023100 tVR 
Discharge 2.287 00 d s  

Current Roughness Method Improved Lotteh Method 

Open Channel Weightlng Method Improved Loneh Method 

Closed Channel We~ahttna Metha Horton's Method 

Results 

Mannings Coefficient 0.053 

Water Surface Elevation 98.95 R 
Elevation Range 95.00 to 100.00 
Flow Area 352.6 R2 
Wetted Perimeter 189.73 R 
Top Width 188.94 R 
Actual Depth 3.95 R 
Critical Elevation 98.69 R 
Critical Slope 0.033662 WR 
Velocity 6.49 Ws 
Velocity Head 0.65 R 
Specific Energy 99.61 R 
Froude Number 0.84 

Flow Tvoe SuDuitical 

Roughness Segments 

Start End Mannlngs 
Statlon Statlon Coefficlent 

Natural Channel Points 

Station Elevation 
(n)  (8)  

o+oo too 00 
1 +02 96 50 

1 +05 95 00 

1 +45 95 00 

I +48 96 50 

2+50 100 00 

Pro)ed Engcneer Jon E Fuller 
x \ \saIloway\hecl\le~~owmaster\nstepcheck fmZ JE FullerlHydrolDgy 8 GeOmorphology FlowMaster v6 1 [614kl 
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6-284-285 
Cross Section for Irregular Channel 

Project Descr!pllon 

Worksheet 6-284-285 

Flow Element Irregular Channel 
Method Mannmg's Formula 
Solve For Channel D e ~ t h  

Section Data 

Mann~ngs Caefflclent 0 047 

Slope 0 030000 Wft 
Water Surface Elevation 9724 R 
Elevatton Range 95 00 10 100 00 
Dlscharqe 1.15500 cfs 

v.ll 1 1 1 1 1 1 1  
H 1 
NTS 

I 

< 

Project Engineer Jon E Fuller 
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6-284-285 
Worksheet for Irregular Channel 

Project Descrlptton 

Worksheet 6-284-285 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

k ~ u t  Data 

Slope 0.030000 WR 
Discharge 1.155 00 cfs 

Options 

Current Roughness Method Improved Lotlets Method 
Open Channel Welghltng Method Improved Lotlets Method 
Closed Channel Wetghtlng Metho, Hotton's Method 

Results 

Mannings Coemcient 0.047 

Water Surface Elevation 97.24 fl 
Elevation Range 95.00 to 100.00 
Flow Area 145.2 ff 
Welted Perimeter 84.32 f l  
Top Width 83.73 fl 
Actual Depth 2.24 R 
Critical Elevation 97.32 f l  
Critical Slope 0.026224 FtiR 
Velocity 7.95 Ws 
Velocity Head 0.98 R 
Specific Energy 98.22 fl 
Froude Number 1.06 
Flaw Type Supercritical 

Roughness Segments 

Start End Mannfngs 
Statlon Statlon Coefflwenl 

O+OO 0+40 0 050 
0+40 0+99 0 045 

0+99 1+39 0 050 

Natural Channel Pornts 

Statlon Elevatton 
(R) (n) 

o+oo 100 00 
0+40 96 00 

0+42 95 00 
0+97 95 00 

0+99 96 00 
1+39 100 00 

Proled Englneer Jon E Fuller 
x \ \galloway\hecl\le~~Owmastei\nstepcheck fm2 JE FullerlHydrology 8 G~eornorphalogy FlowMaster v6 1 [614kl 
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6-285-286 
Cross Section for Irregular Channel 

Proied DescriDtion 

Worksheet 6-285-286 

Flow Element Irregular Channel 
Method Manning's formula 
Solve For Channel Depth 

Section Data 

Mann~ngs Coeffiuent 0 047 

Slope 0 0250W Wfl 
Water Surface Elevatmn 97 67 fl 
Elevation Range 95 00 to 100 00 

Discharge 1.446 00 cfs 

Project Englneer Jon E Fuller 
x ~gallowayulecl\~enrl~~ma~ter\n~tep~heck fm2 JE FullerlHydrology (L Geomorpholagy FlowMaster v6 1 1614kl 
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6-285-286 
Worksheet for Irregular Channel 

Project Description 

Worksheet 6-285-286 

Flow Element irregular Channel 

Method Mannmg's Formula 

Solve For Channel Deplh 

- - 

Input Data 

Slope 0 025000 WR 
DKcharQe 1 446 00 Cfs 

Options 

Current Roughness Method Improved Lotteh Method 

Open Channel Weighting Method Improved LoUets Method 

Closed Channel Weighting Metho Horton's Method 

Resuns 

Mannings Coefficient 0.047 

Water Surface Elevation 97.67 R 
Elevation Range 95.00 to 100.00 

Flow Area 183.4 R' 
Wetted Perimeter 93.03 n 
Top Wldth 92.39 fl 

Actual Depth 2.67 fl 
Critical Elevation 97.65 fl 
Crllical Slope 0.025719 Rffl 
Velocity 7.89 Ws 

Velocity Head 0.97 fl 
Specific Energy 98.64 It 
Froude Number 0.99 

Flow Type Subcritical 

Rouahness Seoments 

Start End Manntngs 
Station Stallon Coefficient 

Natural Channel Points 

Stat~on Elevation 
(ft) tft) 

Proleu Engtneer Jan E Fuller 
x \ \salloway\hecl\lenflowrnaster\nstepcheck fm2 JE FullerMydrology 8 Geomorphology FlowMaster v6 1 [614kI 
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6-286-287 
Cross Section for lrregular Channel 

Project Descnpt~on 

Worksheet 6-286-287 

Flow Ekment Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coefficient 0 048 
Slope 0 020400 wn 
Water Surface Elevat~on 99 25 R 
Elevat~on Range 9500to 10000 
Discharge 3 231 00 ds 

v:11 1 1 1 1 1 1 1 ~  
H : l  
NTS  

Proled Engcneer Jon E Fuller 
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6-286-287 
Worksheet for Irregular Channel 

Project Descrlptlon 

Worksheet 6-286-287 
Flow Element Irregular Channel 

Method Mann~ng's Formula 
Solve For Channel Depth 

input Data 

Slope 0.020400 wft 
Discharge 3.231.00 cfs 

Options 

Current Roughness Method Improved Lotteh Method 

Open Channel Welght~ng Method Improved Loner's Method 
Closed Channel Welghtlng Metho, Holton's Method 

Results 

Mannings Coefficient 0.048 
Water Surface Elevation 99.25 R 
Elevation Range 95.00 to 100.00 
Flow Area 442.1 Rz 
Wetted Perimeter 206.02 R 
Top Width 204.29 R 
Actual Depth 4.25 11 
Critical Elevation 99.02 R 
Critical Slope 0.026972 R/ft 
Velocity 7.31 Ws 
Velocity Head 0.83 R 
Specific Energy 100.08 R 
Froude Number 0.88 
Flow Type Subcritical 

Roughness Segments 

Start End Mann~ngs 
Stallon Statton Coeffictent 

O+OO 0+90 0 050 
0+90 1+59 0 045 
1+59 2+49 0 050 

Natural Channel Points 

Prolecl Engineer Jon E Fuller 
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03/05/02 10 12 36 AM QHaestad Methods. Inc 37 Brookslde Road Waterbury CT 06708 USA (203) 755-16EE Page 1 of 1 



6-287-288 
Cross Section for Irregular Channel 

Project Descriptton 

Worksheet 6-287-288 
Flow Element Irregular Channel 
Method Mann~ng's Formula 
Solve For Channel Depth 

Section Data 

Manntngs Coeffictent 0 045 
Slope 0 029200 WR 
Water Sulface Elevatton 9678 R 
Elevallon Range 93 50 to 100 00 
Discharge 3.955 00 cfs 

Proleu Eng~neer Jon E Fuller 
x \ \gallaway\hecl\lenflowmaster\nstepchec* fmz JE FulterlHydrology (L Geornorphology FlowMaster v6 1 [614kl 
03/05/02 10 12 51 AM 0 Haestad Methods lnc 37 Brookslde Road Waterbury CT 06708 USA (203) 755-1666 Page 1 of 1 



6-287-288 
Worksheet for Irregular Channel 

Project Description 

Worksheet 6-287-288 

Flow Element lmgular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.029200 WH 
Dtscharae 3.955.00 ck 

options 

Current Roughness Method Improved LoUeh Method 

Open Channel Weighting Method Improved Lotlets Method 
Closed Channel Weighting Metho, Horton's Method 

Results 

Mannings Coeficient 0.045 

Water Surface Elevation 96.78 n 
Elevation Range 93.50 to 10000 
Flow Area 418.0 nz 
Wetted Perimeter 194.25 R 
Top Width 193.18 fl 

Actual Depth 3.28 ft 

Critical Elevation 97.01 fl 

Cmml Slope 0.022361 fVtf 
Velocity 9.46 Ws 

Velocity Head 1.39 fl 

Specific Energy 98.17 n 
Froude Number 1.13 

Flow Type Supercritical 

Rouahness Seaments 

Start End Mannlngs 
Statlon Station Coefictent 

O+OO l+25 0 050 
1+25 2+29 0 040 
2+29 3+54 0 050 

Natural Channel Points 

Statlon Elevation 
(R) (R) 

Pro]eb Engtneer Jon E Fuller 
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6-290-295 
Cross Section for lrregular Channel 

Proled Descnptlon 

Worksheet 6-290-295 
Flow Ekrnent Irregular Channel 
Method Mannmg's Formula 
Solve For Channel Depth 

Section Data 

Mannlngs Coeffiuent 0 041 
slope o 022900 nnt 
Water Surface Elevat~on 94 48 fi 

Elevation Range 9000lo 10000 
Discharge 5.187 00 cfs 

v 1 1  1 1 1 1 1 1 1 ~  
H 1 
NTS 

Prqecl Engtneer Jon E Fuller 
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6-290-295 
Worksheet for irregular Channel 

Project Descrtpt~on 

Worksheet 6-290-295 

Flow Element Irregular Channel 

Method Manning's Fonnula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0 022900 R/ft 
Discharge 5.187.00 cfs 

Current Roughness Method Improved Loner3 Method 
Open Channel We~ght~ng Method Improved Lottefs Method 

Closed Channel We8ghtmg Metho, Horton's Method 

~ - 

Results 

Mannings Coeffcient 0.041 
Water Surface Elevation 94.48 R 

Elevation Range 90.00 to 10000 
Flow Area 433.7 R* 
Wetted Perimeter 135.46 R 
Top Width 133.58 R 
Actual Depth 4.48 R 
Critical Elevation 94.90 R 
Critical Slope 0.016356 WR 
Velocity 11.96 ft/s 
Velocity Head 2.22 R 
Specific Energy 96.70 R 
Froude Number 1.17 
Flow Type Supercritical 

- 

Roughness Segments 

Start End Mannlngs 
Statlon Statlon Coeifiwent 

O+OO 0+80 0 050 
0+80 1 +64 0 035 
1 +64 2+44 0 050 

Natural Channel Polnts 

Pro]ect Engbneer Jon E Fuller 
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6-295-300 
Cross Section for Irregular Channel 

Prqect Description 

Worksheet 6-295-300 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel ~ e o t n  

Sedlon Data 

Mannlngs Coeffictent 0 042 
Slope 0 024200 flh¶ 
Water Sutface Elevatton 97 72 fl 
Elevabon Range 9 t O O t o l W W  
Discharge 9.018 00 cfs 

v : 1 1 . 1 1 1 1 1 1 1 ~ ~  
H '1 
N T S  
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03/04/02 02 49 03 PM O Haeswd Metnods lnc 37 Brook$ade Road Waterbury CT 06708 USA (203) 755-7666 Page 1 of 1 



6-295-300 
Worksheet for Irregular Channel 

Proiect DescriDtion 

Worksheet 6-295-300 
Flow Element Irregular Channel 

Method Manning's Formuia 
Solve For Channel Depth 

Input Data 

Slope 0.024200 WR 
Discharge 9.018 00 cfs 

- - - 

Options 

Current Roughness Method Improved Loner's Method 
Open Channel Weight~ng Method Improved Lotter's Method 
Closed Channel Wemhtlno Metho, Hartan's Method 

Results 

Mannlngs Coefficient 0.042 
Water Surface Elevation 97.72 R 
Elevation Range 91.00 to 100.00 
Flow Area 631.1 R' 
Welled Perimeter 151.92 R 
Top Width 148.37 R 
Actual Depth 6.72 R 
Critical Elevation 98.47 R 
Critical Slope 0.015871 flm 
Velocity 14.29 Rls 
Velocity Head 3.17 R 
spec if^ Energy 100.90 fl 
Froude Number 1.22 
Flow T v ~ e  Suoercriical 

Roughness Segments 

Stall End Mannings 
Station Station Coeftident 

Nalural Channel Polnts 

Stabon Elevat~on 
M ~ I  re, 

Proled Engineer Jon E Fuller 
x \ \sallowayulecl\lentlowmaster\nstepchec* fm2 JE FullerlHydrology 6 Geomorphology FlowMaster v6 1 [614k] 
03/04/02 02 55 52 PM a Haestad Methods lnc 37 Brookside Road Waterbury. CT 06708 USA (2031 755 1666 Page 1 of 1 



6-300-31 0 
Cross Section for Irregular Channel 

Proied Descriotion 

Worksheet 6-300-310 

Flow Element Irregular Channel 

Method Mannmg's Formula 

Solve For Channel Depth 

Section Data 

Manntngs Coefficient 0 043 

Slope 0 018400 R/R 
Water Surface Elevation 98 78 R 
Elevahon Range 9ooOto1M100 

Discharge 11 33300 cfs 

Project Englneer Jon E Fuller 
x \ \sallowayulecl\lenfl~wrnaster\n~tepcheck fm2 JE FullerlHydrology (L Geomorphology FlowMaster v6 1 L614kI 
03/05/02 10 13 24 AM 0 Haestad Melhods lnc 37 Brooks~de Road Waterbury. CT 06708 USA (203) 755 1666 Page 1 of 1 



6-300-3 1 0 
Worksheet for Irregular Channel 

Projed Descrlpllon 

Worksheet 6-300-310 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel D e ~ t h  

Input Data 

Slope 0 01 8400 WR 
Dtscharge 11.333 00 cfs 

Ootions 

Current Roughness Method Improved LottePs Method 
Open Channel Weighting Method Improved Loners Method 

Closed Channel Weighting Metha Horton's Method 

Results 

Mannings Coefficient 0.043 

Water Surface Elevation 98.78 R 
Ekvation Range 90.00 to lW.W 
Flow Area 939.6 ft2 
Wetled Perimeter 227.77 R 
Top Width 226.41 fl 
Actual Depth 8.78 fl 
Critical Elevation 98.93 fl 
Crlical Slope 0.016795 Wft 
Velocity 12.06 Ws 
Velocity Head 2.26 R 
Specific Energy 101.04 R  
Fmude Number 1.04 
Flow Type Supercritical 

Roughness Segments 

Start End Mannlngs 
Statlon Station Coefficient 

O+OO 1 +05 0 085 
1 +05 1+58 0 040 
1 +58 2+63 0 085 

Natural Channel Points 

Station Elevation 
( R )  ( R )  

Project Engineer Jon E Fuller 
x \ \sai~oway\hec~\~e~~0~master \n~tep~hetkfm2 JE FullerlHydrology EL Geornorphology FiowMasterv6 1 [614k] 
03/05/02 10 13 28 AM @ Haestad Methods. Inc 37 Bmokstde Road Waterbury CT 06708 USA (203) 755-1666 Pape 1 of 1 



D.4 Reservoir Routing Data 

FDS ofAndora Hills & Galloway Washes 
FCD 99-14 
February, 2001 
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PREFACE 

The original site location concept design and hydrologic analysis for the S-1 detention basin 
were established by the Master Drainage Report for Desert Mountain Development, dated 
May, 1992 by A-N West, Inc. 

The Detailed Drainage Design Report for the S-1 Basin was prepared in July, 1995 which 
refined the hydraulic design for the proposed basin, based on and in reference to the May, 
1992 Master Drainage Plan hydrology methodology. 

City of Scottsdale review comments of 2/15/96 regarding the Detailed Drainage Design 
Report, recommended hydrolog~c methodology changes. This revised March, 1996 
Detailed Drainage Design Report contains all pertinent hydrologic analysis for the proposed 
basin. Reference to the May, 1992 Master Plan is only for establishing basis and date of 
original concept basin siting. 



DETAILED DRAINAGE DESIGN REPORT 
FOR 

DESERT MOUNTAIN PROPERTIES 
PROPOSED DETENTION BASIN NO. S-I 

1.0 INTRODUCTION: 
This report presents the detailed drainage design and analysis results for the proposed Detention Basin No 

5-1 (see Location Maps. Figures 1 and 2). This detention basin was originally proposed and ~dent~fied in the 

May. 1992 Master Drainage Report by A-N West. Inc. (Reference 1). 

2.0 DETENTION BASIN PURPOSE: 
The Detention Basin No. S-1 was proposed as part of the May, 1992 Master Drainage Plan (Reference 1) to 

prevent increases in storm water runoff due to development for the lo-. 25- and 100-year 6-hour storm events. 

The Master Drainage Report was submitted to the City of Swttsdale on September 15. 1992 in response to 

the City's request for a proposed development detention plan. 

3.0 GENERAL DETENTION BASIN REVISIONS FROM MASTER PLAN: 
The May. 1992 Master Dramage Report proposed raising Chades Blair McDonald Drive at the locat~on where 

the unnamed wash exited the Desert Mountam Development The road 1s currently at-grade and subjed to 

flooding. The raised roadway embankment was proposed to have a 3 barrel 12 foot span x 9 foot rise box 

culvert through the embankment to convey up to 100-year storm discharges under the road, wh~le causing 

sufficient temporary storage to malntaln developed wnd~tion peak d~scharges below extsting cond~t~on 

d~scharges for the lo-, 25- and 100-year &hour storm events 

As final design for the detention basin was init~ated, Desert Mountain Propert~es met w~th adjacent property 

ownen to discuss the project and also began to refine the land use plan for the Desert Mounta~n Development 

in the vicinity of the basin. 

Adjacent property owners objected to the 9 foot height of the proposed box culverts under Charles Blair 

McDonald and the extent of mod~fications to th~s road wh~ch is private and just outside the Desert Mountain 

property line. 

An internal access street wfthin the Desert Mountain Development property 11ne w~th rased embankment was 

proposed to retain the stormwater. Lower 4 foot height (6 barrel 12 foot span) box culverts were proposed 

under the internal street and Charles Blair McDonald Drive to minimize the Improvements to Charles Blair 

McDonald Drive, while st111 provid~ng 100-year access on both streets 



4.0 DETENTION BASIN BASIS OF DESIGN: 
The Detention Basin No. S-I basis of design was as follows: 

a. Peak discharge attenuation to maintain or reduce developed condition discharges from existing 

conditions forthe ID, 25.50- and IODyear 6- and 24-hour dorms. 

b. Pass the 100-year 24-hour dorm flow through box culverts before ovedopping of embankment. 

c. Maintain basin height and storage volume relationship outskie ADWR's Junsdidional Dam 

Classification. 

5.0 HYDROLOGY: 
5.1 General: The U.S. Army Corps of Engineers H E C l  computer program (Reference 6) was used to 

generate peak discharges in the study watenhed. The north and south watersheds (see Exh~bit 1) were 

divided into 18 and 9 subareas respectively. Only the south watenhed contributing to the S-1 basin was 

modeled for this report analysis. 

5.2 Precipitation and Rainfall Distribution: The precipitation values were computed using procedures 

and equations from the ADOT manual (Reference 9) which are compatible with a PREFRE computer program 

(US B O.R.. 1988). These calculations are included in the Appendix. 

The PH record of the HEC-1 model was used to create the hypothetical rainfall distribution for the storm 

events up to the 100-year storm. 

A tabulation interval (Field 1. IT record) of 3-minutes was used for 6-hour duration storms, including the PMF 

analysis and 5-minutes for 24-hour duration storms. 

5.3 Hvdroaraph Computation: The Kinematic wave opt~on of the HEC-1 model was used to compute 

watershed lag The Kinematic wave input parameters are included in the Appendix. 

In applying the Kinematic wave optlon to the drainage subareas, it was generally noted that after initlal 

overland flow (UK record), numerous small channels (collector channels) contributed to a maln channel 

Although the main channel may have conveyed upstream subareas through the subarea, the main channel d ~ d  

not generally begin to receive small (collector) channel flow until midpoint or lower within the subarea 

Therefore, in generating Kinematic wave input parameters, the overland flow (UK record) was always used for 

each subarea Generally, two RK records were used to model the numerous long small collector channels 

flowing into the shorter length of the main channel 



soil was assigned a hydrologic soil Type B. as shown on Exhibit 1. Permeability's of 2- to 60-inchernour were 

estimated for the upper 8- to 40-inches of soil for this soil type by the Soil Survey (Reference 1). 

Although not always detailed in the Soil Survey, the majoiity of the streambeds where channel muting was 

modeled, were estimated to have sand or gravel streambeds. This estimation is based on review of the 500- 

scale aerial photo of Desert Mountain and on pervious field visits. The thickness of the permeable sand gravel 

layer of the streambed was estimated to decrease toward the upper ends of washes. 

Transmission losses were therefore modeled as part of the channel routing, subroutine of the HEC1 model. 

The third field of the RL record of the HEC-1 model allows a cfslacre loss rate to be entered to model 

infiltration losses of the routed hydrograph into the channel streambed. One inchlhour permeab~l~ty translates 

into 1 cfslacre loss rate. A 4 cfslacre wash rate was considered a reasonable rate and was chosen as an 

average of the 2- and 6-inchernour permeability's of these soils. 

A loss rate of 2 cfslacre was applied to the lower reaches of the southem wash which contained identified 

hydrologic soil Type B soils, per the Soil Suwey. 

The upper channel reaches were modeled with progressively lower loss rates as the routing reach approached 

the upper ends of the watershed. The upper reaches were modeled with a 0.5 cfslacre loss rate This lower 

loss rate of the upper channel reaches was chosen to reflect assumed thinner layer of permeable streambed 

material in these reaches with lower transmission loss capabilities. 

Literature on reasonable channel transmission loss rates is limited. The Corps of Eng~neen estimated 

average channel bed transmission losses of 1.25 cfslacre for a 11.5 mile channel reach of Cave Creek Wash 

downstream of Cave Creek Dam from observed flood data from a 9/4/70 storm (Reference 15). Since this 

was a longer duration stream flow, from a larger watershed, the average transmission losses were considered 

to be lowerthan what would be estimated for a shorter duration storm on a smaller watershed. In the case of 

Cave Creek Wash below Cave Creek Dam, the streambed would likely become saturated at some point. 

thereby providing average transmission losses less that initial losses. 

The NSTPS values (field 1 of RS record) for normal depth routing were adjusted for the 100-year 6-hour 

developed condition storm results using the eqn. NSTPS = (diff. Peak Time x 6O)lTime Interval The NSTPS 

values were checked for 24-hour storm events and not found to vary significantly. 

5.6 Reservoir Routinq: Reservoir routing by the level pool method ut~l~zing the RS. SQ. SV and SE 

records in the HEC-1, was performed to model the affect of proposed detention basin 

Elevation vs volume data was generated at proposed detention basin sltes from 40 scale one foot CI 

mapping Elevation versus discharge data was generated from the Hydraul~c Charls for Select~on of Highway 

Culverts. HEC-5 (Reference 4) and by weir and orifice equations 



a. Envelope Curve of peak 100-year discharges from FIS studies in Maricopa County, plotted by ADWR 

and submitted at an AFMA meeting in Tucson on 2/21/92. 

b. Figure 10-1, Peak Discharge Relations and Envelope Curves from ADOT Hydrology Manual (3/93), 

including curves C, G and H which are more specific to Arizona. 

c. Figure 10-4, 100-year Peak Discharge Regression Analysis of Stream Gage Data in Arizona from the 

ADOT Hydrology Manual (3193). 

The A-N West 100-year peak discharge as a ratio of cfs per square mile drainage area (CSM) for this study 

are higher than the FIS results. 1.190.4 csm versus 582 csm. respedively or 215.8 percent higher. The FIS 

study computations were not available for review to allow more comments on the reasons for the difference in 

discharges. The A-N West results tend to plot within the upper confidence limits of the above described plots 

which would be expeded for a drainage watershed of 3+ percent slopes and a majority of Type D hydrologic 

soils. 

The developed condition PMF discharges of 27,911 and 31,879 cfs (D.A. 2.4 m i 3  computed by the curve 

number versus uniform loss methods, respectlvely, were also plotted on a graph in the Appendix. This F~gure 

24. Maximum Peak Discharges for Stream Gages in Arizona, was oMained from the City of Scottsdale, wh~ch 

was in turn obtained from the Denver office of the Bureau of Reclamation as part of the hydrologic analysis of 

Dikes 1-4 along the CAP in Phoen~x and Scottsdale. 

This reports PMF flood results plot within the band of local PMF discharges, shown on this Figure 24. 

6.0 HYDRAULICS: 
6.1 Description of Basin and  Outlet Structure: The outlet strudure will involve a 6 barrel 12 foot span 

x 4 foot rise reinforced box culvert whlch will pass under a raised Charles Blair McDonald Drive and the 

proposed interior street of the Desert Mountam Development 

Two of the six barrels will be a continuous 157.8 feet long and will have an inlet directly to the upstream basin 

and wash at inlet invert elevation = 2.656.5, conveying initial flows. The inlet face will be a vertical concrete 

wall which will form an overflow weir for ponded water to weir over and flow into the other four box culvert 

barrels (two barrels on each side). 

Two 3.3 foot span x 2.16 foot rise orifices in the inlet vertical wall at invert elevation 2.658.5 will also allow 

flow to enter the four box culvert barrels when flow reaches the orifice invert. 

Flow over the front vertical concrete overflow wall can begin at the top of wall elevation of 2667.0 for this 77.4 

L.F. section of wall The side walls (20 L F. each s~de) and the back wall (77.4 L.F.) are at top of wall 

elevation of 2.669.0 and provide addlt~onal overflow capaclty 



Ovedlow capacity for storms greater than the 100-year 24-hour storm is provided by the proposed interior 

street between stations 15+00+ to 18+00+ which will a d  as a controlling emergency OverRow weir. The low 

top of road of this interior street is 2.670.33. 

Additional oveflow capacity for the larger storm occurs at Station 8+10+ of the interior street, where flow can 

drain south in the road which has low pavement elevatiin of 70.48 and high pavement elevation of 71.01 

across its 38 foot width as well as a berm of 502 feet length and top elevation = 70.50. 

6.2 Hvdraulic Analysis of Basin Outlet Culvert Structure and Emerqencv Overflow: The two 

center 12 foot span x 4 foot rise x 157.8 foot long reinforced concrete box (RCB) culvert barrels receive initial 

low flows. The hydraulic capacity of these two barrels was computed for a number of water surface elevations 

using the procedure from HEC-5 (Reference 4). The Appendix shows these calculat~ons. The inlet of the two 

center barrels was proposed to have essentially square comers. 

The outside four 12 foot x 4 foot x 135.5 foot RCB culvert barrels receive flow from the two 3.3 foot span x 

2.16 foot rise orifices in the front vertical wall, in addition to ovefflow weiring over the top of the vertical walls 

around the inlet of these four barrels. 

As weir flows to these four RCB culvert barrels increases, the discharge versus elevation capacity relationship 

will change from the orifice and weir flow to the capacity of the four outside RCB culverts. Therefore, the 

HEC-5 (Reference 4) procedure was used to compute the capacity of the four RCB barrels at a number of 

different WSEL's, as shown in the Appendix. The inlet softit of the four barrels was proposed to have a 45 

degree bevel to increase capacity for ovemow from the weir walls. 

In order to establish the combined capacity versus water surface elevation (WSEL) for the proposed basin 

outlet Structure box culverts, weir and orifices. Table A-1 in the Appendix was prepared. Refening to this 

table. 

Column 1 shows water surface elevation (WSEL) 
* Column 2 shows the capacity of the center two box culvert barrels. 

Column 3 shows the capacity of the outside four box culvert barrels. 

Columns 4 and 5 show the est~mated Head (H) In feet and discharge (Q) in cfs for the two orifices whtch 

contribute flow to the outs~de four RCB culverts. 

Columns 6. 7 and 8 show the front wall head (H), weir coeff. (c) and weir discharge (cfs) est~mated to 

contribute to the outside four RCB culverts. - Columns 9. 10. 11. 12. 13 and 14 show the s~de and back wall head (H). weir coeff. (c) and weir 

d~scharge (cfs) estimated to contribute to the outside four RCB culverts. 

Column 15 shows the total flow for a given WSEL passing through the six barrel RCB culvert structure 

For a glven WSEL. the smaller of the four RCB culvert's capacity or the combined orifice and weir 

flows (sum of Wl~mnS 5. 8. 11. and 14) controls Therefore. at WSEL 72 0 and higher the four RCB 

culvert's capacity controls over orifice and weir flows 



At WSEL 70.0 and higher. the orifice head was decreased to account for submergence of the orifice. 

Column 16 shows the RCB culvert capacity with the two orifices removed for checking the impact of 

potential debris plugging. 

Column 17 shows emergency overflow weir discharge from a separate HEC-2 model analysis. 

Column 18 shows the combine wlverls (unplugged) and weir capacity. 

The HEC-2 model was utilized (File: SlWRRC) to model the interior street profile and berm (Sta. 8+06). 

controlling weir flow. The energy grade elevations versus discharge were obtained for numerous d i i a r g e s  

using critical depth starting water surface method (see Appendix). 

The Appendix shows the storage volume versus elevation relationship for the bas~n determined from the 

Exhibit 3. The Appendix shows the discharge versus elevation curve for the RCB outlet structure and 

emergency ovemow weir. The Appendlx shows the HEC-1 input parameters utilized to route the valious 2.. 

10-, 25-,50-, and 100-year 6-hour and 24-hour hydrographs through the basin S~nce water surface elevations 

did not exceed the low top of road elevation of 70.33, no emergency overflow d~scharge over the street was 

modeled in the HEC-1 model for the 2 - 100-year storm events. 

6.3 Drain Time for Basin S-1: The Appendix contains the outflow hydrograph for the developed condition 

100-year &hour and 24-hour storm event routings through the proposed Detenlion Basin S-1. 

From the 100-year &hour storm hydrograph, the basin will fill to peak elevation in approximately 0.5 hours and 

drain to essentially empty in 2.5 more hours. The 100-year 24-hour hydrograph w~l l  fill the basin to peak 

elevation in approximately one hour and drain to essentially empty in three more hours Several intermediate 

ponded WSEL's and time duration, water is ponded at the respective elevalion, are also shown on the 

hydrographs. 

6.4 Sediment Transport Storaqe and  Lonq Term ScourlAqqradation: 

6.4.1 General: As proposed, the S-1 detention basin outlet structure conveys the developed condtt~on 2- 

year 6-hourstorm peak discharge of 486 cfs through the basin without attenuat~on 

An analysis was made to determine if this storm hydrograph was capable of transporting the average annual 

sediment yield through the basin also 

6.4.2 Sediment Yield: The Pacific Southwest Interagency Committee Method (PSIAC) was chosen to 

estimate the potential average annual sediment yield to the proposed basin. This method was considered 

applicable based on the Reference 17 study. A total PSIAC rating number of 35 was computed with a related 

average annual sediment yield of 0.29 acre-feetlsquare mile of drainage arealyear. For the 2.4 square mile 

drainage area for the S-1 basin. the total potential average annual sediment yield was 029 x 2.4 or 0.70 acre- 

feeuyear. 
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STATION R079.1 

( 1 )  INFLOW, (0) OUTFLOW Dj5C MPRGE (CPS). 
400. 800. 1200. lb00. 2000. 2400. 2000. 3200. 0. 0. 0. 0. 

(S) STORAGE (/?c F T )  
0. C 0. 0. 0. 0. 0. 10. 20. 30. 40. 0. 0. 
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:it3 .mi .545 i.0 TF.4P :& 10 

ii; :;ms. 1 
!: 5 RSdiE C077 ThXPiJSti Pai3,i.P. EiEi. LCSIN M . S 1  AT CRKES 6Lkiii XDE.XI) 2s. 
?:k EASlN OFiiii iCWiVES h- !? ' I  4 '  1C5'5 #!Fd ? aR.iELS FSd-iE'U AND 
!X 4 SXQFLS 3ZiEiVl;S i i C n l  iii% iR.?Ni. .E% tiK3 SW YIR 
3s 1 STC3 !I 

SY ci 7 9.??2 2 i.Bjl 12.433 18.672 23.1+? 29.42: 55.069 
SJ A7 < . '  " 
:$ Q cj3 675 1!57 !:3o 1469 iE;a ~ 2 %  5 3 9  
$3 4773 
SE 2bM.S :is8 ?st$ Zib2 2% 2bbb i&7 lbbs '669 247Q 
m- :c 2671 
2 z 
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L U  hc!)EL@?a C(3!217;r% q:$$3\ X V  3 :c-?; 45:i. i!,ic,?sr ,&;, FILE:s;3yni[3J 
i ~ ;  @ESsT m.:T4IN ~ < $ ~ ! ~ ~ ~ i  5 - 1  bSiEc%Tisi >%$it( W:Rfi liLST![NC 
." 
i li !63-YEX! 24-.LlO:J!? 5i,F!I p;i~:;\:g!y; ~ ~ v . 2 i r : c b  ~p~.?~:~;~$ 
Ii) IEXLLbES ? 2 G W  S-1 DET. PAS!% A i  ZniSCES BiCIR R~CP;CA!O N. 
l i 5 5Oil 

i k  C051 
K3 LXKaIK W3 50 AND $3 54 
kc 2 



; C"57 
c n CGWZEiE SUB 53 AEiil ROZ 
il- , .- ? 

F.4 SCBM 
k31 CMlPUE HYDROGRAPH 
Bk 0.212 
LS 0 83.5 10 
LK lrAl .05 .25 100 
RK 5000 .04 .045 .lob TRAP 10 13 
% !W .O;b .045 1.0 IMP 3 !O 



2075 
JONZ 9 9  74 i O  4377 
%JiiiiD Z/!4196 TO PSLEC: C f i W ? i  iW?. BY GILY%TSON E"1Gii.. FIX W i i  3 

F3JX %ai4 73 CCL'J%TS CX53 !?iTi?iGt SSiEEE 447 EKE 2? -:$IN FLC.33 f@Zc 
3 I, -. . 0 

1 ;LQ:A - <  

0.035 3 0.ij45 251ti) f].C?3 
!j j 1:. : 5  69 77 m- c i  Ti] - " 0 0 4 Z . 1  ; 3.1 4 



i COi7 
iJi CWB!# SUE 79 RYD iO ib  01 EST 307. '"' ~ ~ 0 : n  -" IIF LClrE tYT?i. 
, -  ti^ 

F.372.i 
i;!! AWE CDiP Tk%D&H PROP. WET. FASlK N13 . j - l  ;T Zi ,LEf  BLAiR YLWNAiD :?. 
i,r: BASIN OUTLET IFT~iYEj b-1Z.X 4 '  8 3 ' 5  k i i n  2 F;?,aELs ii$ii-r*ZJ GnNO 
i..?! 4 SkRPiLZ FECEiVjNj FLEd iRC:! F.Ej?iT. X!.. L?,S S I E  Eiil 
?S 1 S i 8  0 
=,J . !j .p:7 i).$92 2.426 7.e;L IZ.&:j ;?.ti: >3.6;9 3 . 5 2 5  ;&.Ct(; 
s: 43.2 

tlj \j :i!j €75 115; !35! s ~$72 ?;;& 333  
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TYPICAL INTERIOR STREET (COVEY TRAIL) SECTION. STA. 15+72  TO 18+50  
[AT STA. 16+00) " ,-=ow 

~ 

INTERIOR STREET (COVFY TRAIL) PROFILE 

IKOTCI : ( - 1  CUT n!? r u  SLOPCS SHILL EC 
?[:::3:i$ZT :J IPPCCR NlTVRAL llil 

( wrre4oa rmn (carr our) 
i : i C  E0Ut:SiO GRADES TO FLCIiC I:A10 6-P.Y.Z. WDUlCO UY -n u 

2 0  i w./. I - . " C .  

E W S i l N G  h L i i ! i i i  TCPPI1L. ! r c-*..w lY1.=. O. -0- Plurucwj 

1 nntlaw rlnirl (row, la.l, 

:cc: es.u.r., I 
2680 

I 2O../X , L . P E I .  -- 
-EX. cm 2630 

'f -9 ~. 
L - YIICU.Lll - .-/--~ 

i 2670 

2680 

Lori ,  - -- -N1> II4CliO Y I N  
- -/' -,: >,:- *:/s- .sc II% PnAlYIWC YIU 1 i u m i j  2660 

1ruruag 

*'l rinuar a x. - L- 11.5.  - 
- - c ,  ~ t . . .  

?=<fi 2C6O 

TYPICAL INTERIOR STREET (COVEY TRAIL) SECTION. STA. 4+10=  TO 7+59 
(ATSTA.  5+75)  

INTERlOR STREET (COVEY TRIcL). 57% e+,o To 
w: ,'=10- 
v: , -=SO.  UA. 144-00) 

Y i ;iO- 
". 1 =,O- 

C. 6 L . C D a u L 0  

2680 T r 

i I 

2670 , ~. 
7 < I' B/C ,I. B / C ~  4. L 

;- -3s- as& rwr w q i  c' 
C O I  O l ,  2220 

* i  

2660 ,- c.. cm .~~ . ~ . . .  

L - R A I L  I Y F I C I  

--.7r'r$ - h . S  

\! 
- 2 112- IC/C I B C  

2655 ~. . . .  ~ . ~ ~ ~ .  SPLIT RAIL FENCE DETAIL (FUTURE) 
i -urn, r u  

(as= a u u u u j  
(CCvEi' TRIAL STA. 4 m O  14+87. LEFT 

TYPICAL SECTION CHARLES BLAIR McDONAU) D E  OF NON PAVED TRAIL) 
,I? 

STA. 11+22 TO 12+79.2 AND 13.e98.8 TO 16+65  

2665 
. . - 

2660 

2655 Y 
r r  ow r  cam srerr E 

. . .  ~. 
I - 

2650 .- 
m nrrlrs) 

14tOO 15+0@ 18+00 
a 

I 
10 



SECTION F-F 



SECTION C - C 

BARRIER WALL-LEFT SIDE INTERIOR STR.. 
STA. 7 + 5 0  TO 14+87 

ADO1 STD. 10.60 (MODIFIED) 

I . '  17 

I, 

t l S  1 I, 

AT REBAR 
SECTION H-H 

CHARLES BLAIR UcDONAU) CAST IN PLACE HALF BARRIER 
AT CULVERT OUTLET 

MODIFIED ADOT STD. 10.61 
A m a m M v T R n r a u r w r s n a u m . r .  

I 7' - %  m c w r c w n  I 

SECTION B - n 

Ln 
m 
i 

W 
I 
7 * 
m 
7 

In 
m 
I 
n 
n 

I 
In - - 

1 -- I 

i,i,s&F 

SECTION A - A 

6.L. 69.0 
TOP s'Cr U D  WDC X U L S  

2 68 70 

DES% UWNIAIN PROPERTIES 
LETENTION BASIN NO. S-1 AT 
WRLES BLAIR M~DONAL!J OR. 

pJTlfl SWCTURf CROSS-SECTlOWS/DETAlLS 

1. IS - 1  -/-TOP mom vui I 

I 
c 1. /L.,. 

--I ,,P 

r. vi ' z  ;/:. 

Dr.,:.. .'? I ,<.it ,>*em .b:e- ,> . , * 6 c ! 8 ,  i l . i C  . .. .,<, . j  I,;",. - I , * - .  5 ,=: ~ , .  - ~:,. ... 1. IS,,, :.-:. c .  ?rl Rmn r,EsTt#c C,.e+,,.s L . . ; i . . ,  E50:; 
Crnlull:ng moinecr :  (6021551-2200 



. 
OL1SI . l  BIRllLL PI i 2',E <L*.\<R75 

, :~ ,z  r.::< 
i . ~. 

-- 

,WALL 51C11 I10T 
1 I i (0LI  io. CL'*",J 
! 

I - . l l l U  M * < L  
$%< *oTr .- ' 

E 1 'I*?) ' 
WALL  OPENING REINFORCEMENT 

L WOTFS: 
. . IIY) m ~ m & . l ~  6- m rn.7 w u ~  wmrrcrr ric 

DIDlUC W e m  lULF OI TIC LDOm RCWFGKIF 

-- IY16 P U L E  I T *  
mracHsmOi1teOI(*UC. 

r q ~ ~  ' ~ ~ s ~ & i n s  o toe) 15 L BUI 
2) *,a ur ILt- m ""Xa5TCiS 1°C 

OK"* r GCILII OT 1YT WMC PL 1U SIDTS. 
3) LDO(D RI- IIYL r IPICTD I T  "0 ms i*." 

TYPICAL ~ N L F T W P ~ L C  DETAIL. 
P ~ N  Y.CW (BELOW IW or BOX CULWRI) 

(rulm T M ~  0~P0511c SIDCI 

,mw R+cr I 1m8r 
/,IIIYPI D b i  LA- 

I . - I  . . . - . .#/. . . I  
5 

TYPICAL INLET W L L  DETAIL 
PUN mv (reom TOP or mx CULMRI) 

(SKluR TOR WPOSnC BARREL) 

10, w P1X CYLKCT , ITLEL NOT %'3"1 FOP 
Cull,,? 

SECTION D-D 
TYPICAL PARAPET WALL DETAIL 

SECTION E-E 
TYPICAL INLET WALL SECT!ON 

1. CONCRETE FOR BOX CULVERT INLET WALLS AND PARAPET WALLS SHALL 
HAVE A UlNlMUM 28  DAY COMPRESSIVE STRENGTH OF 3500 PSI. U N.0 

? REINFORCING STEEL A615, GRADE 60 FOR BOX CULVERT INLET WALLS 
AND FARAPET WALLS 

; PROVIDE 2 CONCRETE COVER OVER REINFORCII.IC STEEL U N 0 

4. LAP SPLICE LENGTHS FOR REINFORCING STEEL 1!3T DIMEkSIONED SHALL 
BE 45 DlAMETERS OF SMALLER BAR LAPPED 

5 ALL HOOKS FOR REINFORCING STEEL SHALL BE ACl STANDARD HOOKS, 

U.N.O. 

6 ALL EXPOSED CORNERS SHALL BE CHAMFERED 3 / 4  U li 0 

7. ALL VISIBLE EXPOSED CONCRETE TO BE DAVIS WESTERN GOLD 
COLORED CONCRETE 





LEGEND 

RESTORED LANDSCPIPED AREAS 'Urn 
O N S E  SALVAGABU P L A N  MnEWM 

)UNTAIN PROPERTIES- 
DETLNTION BASIN S-1 

AT CHARLES BLAIR McDONALD RC 



i i i l Q Z R & O ~  liliiD TRAFFIC C O N ~ Q L N ~ ~  

1 CONTROL D I v I c r S  AND ACTIVITIES DUR~MG 
CDNSTRUCTIOM SHAU CONFORU TO THE UINUAL ON 
uN'FmM TRAFFIC CONTROL DIVICES. UTEST EDITION. 

2 PRIOR To COMME~C~NG WORK THE CONTRACTOR SWU 
PREPARE TRAFFIC CONTROL $LALINS AND SUBMIT TO T~~ 
INGINEER rOR APPROVAL 

~- . . . .. . 

\ / 

.- , 
- 

*':.‘".,.. . e'r-<c*-#??\*+ 

I YrlCC-!I.~I= 

z 
7 

C~tcVv~&T&FO.LUIIPII P ~ ~ ~ N ~ ~ Q N _ ~ K ~ ~ ~ ~ ~  

fENCE ICROsS ~ X ~ S T ~ N G  DRIL~NIGE . 
"‘ST4LL TO OlTOUP ROAD 

C O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  To REU4'N FOR PROJECr DURATION. 

@ ROUG"EWIEIC SHALL BE GR&D[D ON 
PLnM*NIfsT AflD TEUPOR&RI I.LOP[S. 

@ THE PERUaNrNT ROX CULVERT ouILrT. ,NCLUDING 
*I'NGWALS AND RIPRIP PIK)TECT~O~. BE CONSTRUCTED AS PART OF P ~ ~ S E  3. 

@ sB1 rO+iE ALCNG BOX tliLVER7 E ~ ~ ~ ~ ~ ~ ~ ~ ~ / ~ ~ ~  
Or DLrf'.llOH BAS!" EMBA~ILL~ENT . l ~ ~ r ~ ~ ~  ?' 6EC'Nn1h.C IF P M S L  1 ,  ~ , L T  r r : : ~ ~  
l J r i T  :O FEvI~:, pHLSl a, 

. - ~ 

PekSl 5: BEGIN COYSTEucTlo~~ of OETIUTION BASI(~ IMBA~;~V(,~I 

6- PHASE 6: COMPLETE EMBANKMENT CONSIPUCIIQII. 

7. PHASE 7: CUMPLETE REYEC AWO MND$CIPL 
INCL S'LIT RAIL FEMCE AND TWAlL EOW$7Rr C 1 l ~ ~ R U c i ' C " "  

( ruTuRr)  8. PiraSr 8: CONSTRUCT RoaDwar OM TOP OF C U B A N ~ ~ E N ~  
SUBDIVISION ACCESS. 





r rx. nm. ' CULNML P __._-- 

iUTMi . U . ~ ~ L - I D .  
WD.I ..D IIUCIALLI.'.s.(10 
SCC IHT. 12 FOe w7.r~~ 

' I  , / ; / .  i . .  , . . 

CHANNEL 'A'  PROF^ 

r*,.-1 1 
PV.Q FI.15P ru -L  

TYPICAL CHANNEL 'A' SECTION STA. 0 + 8 5  TO STA. 3 + 8 5  

(TAKEN AT STA. 3+00) 

TYPICAL CHANNEL 'A' SECTION STA. 5 + 4 4 . 5  TO STA. 8+20 

(TAKEN AT STA. C+OO) 



urr rnJ' 9-4 ;- 
SECTION 1-1 

" 2.. ,', 
ALONG CHANNEL E v 8.. Y 



D.5 Hydrologic Calculations 

FDS of Andora Hills & Galloway Washes 
FCD 99-14 
Februar)?. 2WI 



R W  DATE O S M R O Z  TrwB 0.1 1 9  50 * 

W E  OEPINITIOIIS OP VmII\BLES RTIMP- 12m =LOP- W1\W CRlUPjBD SRW4 THOSE USED VlPH m E  1973 STYLE INBUT STRUmTJxB 
ma DEPlNiTiON OF MSRK ON SLW caRD W a s  qmBO~o r t m  W t s l W s  orteo a8 ssp a 1  m I S  1s me F o a m 7 7  VEasrorr 
116V OPTIMIS OIVIBR61U OIII(FWW SWWERWCB . SIHGLB BWn. DIIUGE C%V3XATION DZS WRl* STAGE FREQUENCY 
D5S XllO TIME SERIES AT OXSIRED W C I M T I O N  IRRRlRL LOSS RRTElEREEII 1VO IMPT INFIL-IICN 
KINEKITIC YPlYE AEY PINITG D I P F E W C E  A L S O R I m  

WEC-1 INPVl PAGE 1 

ID ....... l... .... 2 . . . . . . 1 - . . . . 14 - - . . , . , 5 . . . . . . . . . . 6 . . . . . . . . . . . . . . . . . . . . . .  . 1 0  

ID FLODDPLIlU OBLINBITtW SFJOY OE lUmOBli HILLS L F4WbUIIY #%SHES 
TO FCD 99.1% 
ID BY JE PULLEIL1KmROLC.X L 0 6 a ( O R W O l d D ~ .  INC 
ID FOR M E  FlCOn COWmOL DISXilCI OF WRIWPI COUm? 
ID ReVI-CED W 2002 PILxmW CVI122IX: DIIT .................................................................... 
I D  160 Y M  W&YGIS 2.-HOM 9TOP. USING 30 RECOBDS 
10 MCVHPE USED FOE mxr xm~wmsm 
10 .........+......................................................... 
ID 
I D  DDIt M W P 2  WIILOWaY WliSM P-WLIR DBLINEATIOH B-, KT? hV) $9 iii 
ID 
ID ilarch 2002 rcvzslons t o  original a c  199s rno0.1 znclvde 
ID 
ID RC SLWK U D E D  FOR GRIIPBVtm WSEH ICP 2951j 
ID 
ID BUBBI\SiN GWI-I P V B W  SUBDIVIDED WUC WUllOWIY WASH PR( QWA CWEIFPS 
10 IIi LETTER DkTD P6B 8 ,  1005 
ID 

un sasilr cuul-~ 
a* W E  WLLOWIffi P I I W B T W S  YEBE PROVIDED WD W l S  BltSIN 
YH L- 4 6 Lea. 2 0 5- 196 i Xn- 0 3 4  UIC; 
XII CSSEIIT1WGEU.W S 0- W A S  USW FUR ME BX-51Y 
BI\ 1 55 



S m r U C E  ROUTIIID AT W L E S  m I R  
?am a-N wssr. INC., I\S_BUI=T ON .... .. SCD~~SDI\LE sire0 5-15-97 
DESERT MMlKTAIN PEOPERTlsS DElmTIQN BISIN HO. S-1 
Culvert is 6-12'x4'  CBC with 2 unregulated boxes and 4 rhich are regulated 
by 2 - 3 ' X Z '  orif ice.  and frnnr and -id- wir inlets. me orizlce entrance 

I Ynrwlated m l v e r r s .  me w e i r  

WCMJUALU DRlVE 
PILE IT " T W  0s 

~~- -~~. --- ---- 
invcrm are 2 '  above CRe invert or ~ h e  ; 
inlet invorr i s  ap~mxilaaLely 11, &we the invert of the I r e g u l a t e d  
~ l v e r r  mminoa 

. D M  ..... Preserved ..*t. 
i(Y E B , , ( i i  

Xn X W T I N G  R E A M  PROM CP 1 8 3  T(1 205 T H R O W  A PORTION OP SUBBASIB OW132 
SWPs - 12585 256D1/8JO 

RE L FLOW -1 
sC 0 05 O 045 0 05 8 3 0  0 0 3  
RX 0 0 4 0  $2 91 99 LIi l  139 
11Y 100 1110 96 95 95 96 1110 101) 
RL 0 7 0  95 
ZY C - F U I U  

XY W 1 3 2  
YII BASIN CI"III2 
YII 738  PQLWWTNC P M - P S  WERE PPOYIDfD PDR miS Bl iS iN 
Xn L- 1 6 Lea- 7 S- 141 0 Xn= 0 3 9  LAG- 2 1  
WI DESEUT4WGEUWO S-OWPH W I S  USED FOR THE BASrU 
BA 35 

. D m  .-... Preserved r.... 

KK CPlSS 
XII Col lB lNE RUNOFF E R W  SUBBASIN D m 1 3 1  Y I m  ROUTED PLOW PROM 1 e -  
"C 2 

. ..... PrPseped *-... 
i(X 281286 
Xn nDUTIN0 S E A M  FROM CP 2 8 5  TO 286 THROUDR SUBBA9IN G Y s l l l l  

S M E  1 5  ORIOINAL 18.1286 WSIMED LENGTH i W O  SLOPE i iDNSTED 
Kn SLOPE = 12580 21901l6761 
P19 i PLOW 1 
i(C 0 0 5  0 0 4 5  0 05 6 7 6 1  0 025 
XX 0 4 0  +I 97 9 9  115  1 1 9  
7 100 100 56 95 95 96 100 LOO 
aL 0 7 0  95 



. D m  ..... PI.SCMd ..... 
*X C W 8 6 1  
RH C W I N B  %OUTED S i a Y  FRW 385 RIM R W P F  PRO* m 1 3 l  
KI( WIU. PldY IN GW*)WAP MASH U P S T E M  OF 110R7W a u J D 4 X Y  WASH 
HC 2 

tM BI\SIW m1,1 
IW WE P(IU4WING PhRAWBTFRG YBBE PhOVIDBD FVP. MIS 815IN 
RH L- 1 6 Lca- 1 1 9- 3511 9 M- 040 WLO- 34 6 
FA DESERTIRIHCEWum s GRAPH u K  USED Fm mn WtlP 
81 77 
U; . 20  1 5  5.10 2 3  3.00 
Ui 7 5 .  1 3  318. 3 6 703. 7 1 s .  652 .  511. 4 0 0 .  
Ui 3 .  2 1 8 7 .  147.  117. 8 3 .  6 8 .  5 2 .  4 8 .  i S ~  
UI 18. 18. IS. 1s. 18. 0 .  (I. 0 .  0 .  
"i 

0. 
0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0~ 

En Wn1-4 
RH BASIN mi-4 
1)1 THE P0LLOYIffi  ?AMMETER5 WERE PPOYIDEC Wn W I S  &SIN 
IUI L- 3.6 LC*= 2.1 S- 1 7 1 . 7  M- ,040 J A G  4 3 . 0  
n oEseRr/uwoamm s-oaaw wrs ussn m~ ms BASIS 
BA 1.00 
LC - 2 0  1 5  5 . 8 0  1 0  L O P  
UI 7 9 .  a 1  253. 389. 523. 6'6- 717. 7 5 )  0 .  6 6 8 ~  
U I  5 4 4 .  1*3. 3 5 5 .  298.  211. 196. 159. 131 111. 8 3 ~  
UL 7 2 .  5 4 -  5 1 6 .  19. 19. 19. i P  19. 14. 
UI 1 % .  0. 0 .  0 ~ 0 .  0 .  0 .  0 ~ 

"I  0. 0. 0 .  0. 0 - 0 .  0 .  
0 .  0 .  

0 .  0 .  0 .  

. ...... Pxeserued . - . a .  

"EC~l iNPrn 

O W  PIeeerved . ..... .I... 

X I  187288 
LOUTING IIeACH FLW CP 2 8 7  TO 288 WROVM SUBBASIN GVU1.6 

IW SLOPE - (2100 12601/1110 
RS 1 PLLlV 
IIC 0 05 0 04 0 0 5  1370 0 0192 



81 Bas i l l  OUYI_S 
a .IHB S O L ~ I N O  PW-XS YBXE PROVID~D PO. IRIS 8-ru 
a( L 3 6 LC*; 1 9 S- 111 6 Xn- 034 UIC- r l  I 

DPSBI(T1WEkWC S GRAPH W*S USED POX M E  BASIN 
8 A  98 

XI(  -1-6 
M MSIH CYY1.6 
a we F~LWWINC PMETERS YEEE PRWIOED me .DIIS msix 
81 L- 2 6 Lea- 1 3 S- 164 B M- DIO L10- 14 8 
XII DESBRTlRIWGSWWD S GmPH YiiS USFD FOR Z+E BASIU 
81 59 

. Dm . .... Preserved ..... 
HEC 1 INPUT P%E 6 

M 290195 
Al WlPIlNC PSAM 

SLOPB - 11230 
ns 1 PLOY 
w 0 05 0 1135 
ill 0 0 
R 1  100 100 
RL 
ZY C-PLOY 

1II B W l N  OW2 
TW3 POLWYINO PARAMETERS WERE PROVIDED POR IXIS BAST" 

m L- 5 5 LCa- 2 B 8 -  371 l Xn. 013 IAO 56 1 
1II PHOENIX ~ V W T A I W  s CDIPH was usro m a  mls  BASIN 
Bli  6 0 2  

81 ~ormal  depth channel route from CP280 to ~ ~ 2 9 5  chrorv~h r u b b a ~ . ~  G W ~ - 1  
ISI SDYrCe ~ d l € l e d  from WSCE 19971 HEC 1 for PCD 95 28 
m nydxology ~le l l l  ~econnaissance page 1 3  
m =lope and iengrh rlcvised by JEF 
M SLOPE = (2515 2130 1 1 1 5 6 0  
US 5 FLOW 
RC 0 080 0 0 5 0  
BX 1000 0 10zo 0 

* Don ..-.- Preserved ..... 
HEC 1 l N P i P I  



. Dm ..... Preserved .+... 
liX CS295 
xn mmrsr FLOH FEW GRIPWINE WISH WI* W.LCWAT W ~ H  ~ m b  mw FRM* 
101 ce28a 
XC 2 

. Dm ...-. Preeerved ....+ 
KK 295300 
101 normal depth chamel rouce frm CPZPS to CP30O through s*bsln 
W( Source modlfxed f=m CVSCE 11997) HEC 1 Tor ~ C D  91 28 
Yn Hydrology Field II.connaiaMncc page 10 
I(W elevacxon. rere ad3usrcd up 0 3 .  frm f ~ e i d  b k  
m BlQpa and length r+vlsed by JEr. 
101 SLOPE = 17170 11DO>/MsS  
PS 1 PLOW i 
RC 0 050 O 015 0 050 2895 0 Ollt 
RT 0 0 60 61 139 4 201 101 
E-L 100 100 95 91 91 95 100 100 
Rt 0 60 91 
ZY C-SLOW . 0 ..... r e s e m d  +-..- 

UI 178. 175- 1 4  11t. 111. 1 1 -  11,. 111. 8 8 .  115. 
UI 45.  5 .  4 3 4 5 .  45.  $ 5 .  4 5 .  45. 4 5 .  
I11 * 5 -  IS. 4 1 .  5 .  I S .  
UI 

0. 
0 .  0. 

0 - 0 .  
0 .  

0 .  
0. 

0 .  
0 .  0. 0 - 0 - 0 .  0. 

ZU ".PLOW 

W No-1 depth chamel mute from CPlra io CP3Oo thr~ugh subbaa~n m1.2 
YM S o u r ~ B  modliled frm CYSCE 119971 HBC 1 for FCD 95 2 8  
w Hydrology Field &econ~%reance page 11 
101 d a p e  and length revised by J E ~  
IJI SQOPE 12151) 21001/12710 
BS 4 FLOW 1 
RC 0 I00 U 0 1 0  0 IQO 12750 D 0275 
RX 1000 0 1015 0 1095 0 1095 5 llPB 5 1119 0 1201 0 1224 0 
RY 1 0 9li 0 9 1  O 90 0 PO O 93 0 9% 0 101 O 
RL n *F 0" n - .. " 
ZU C-FLOY . D m  ..... Preserved --... 
K1 M I - 2  
W %srN G-I) 
XH M E  FOLWYlWG P W E T E e S  YERE PXOVIDED ma W i s  sasllr 
w L- 2 4 Lea- 1 3 5; 111 6 m- o a 3  WC. 36 B 
W DESERT/IWGELIND S O a P H  W% USED XBR TWE U S I N  
P.2 n, 



U CPIOO 
XM COllBLNE SMBliSIN RlMoFF FEON OW3-2 W I T H  ROWED PLOYS wICM 
En CP295 IWD CP270 

300310 
UO-1 depth c h a w 1  r a t e  fro. CP).OD ka CPllD 

Source mdlf i ed  frrn OYSCB (19971 HeC-1 for PCD 95 
I h / d Z O l ~ 9 y  neld Ilcc0nn.ise.nce *age 9 
slope and length revised by JEP 

SWPE - ( 1 1 0 0 - 2 0 1 5 I l ~ 0 8 0  

n B A $ ~ N  w . 2  
TXS POLWUlNG P m E T E R S  YEP= PXOVIDBD FOR TXZ5 BASIN 

W L- i P Lez- 9 9- 135 6 M- OsD a= >8 1 
K" DBSERTIRINGEUWD S W P H  WAS USED POX W E  BASIN 

3 4 5  U CP31S 
316 nu wsrm smsasln RWOPP PRO* -1-1 WITH ROUTED PWWS ~ O I I  C P ~ O  
247 m r n ~ a  r m w  rr ~a~mar u r n  AT irs C O N P L ~ W C I  U I ~  a m  COSBT 
34s HC 2 
349 ZU C-PLW 
3 5 0  22 

S C H W T I C  D I W  OP STREAM -OBI 

IVI R O ~ I N G  i DIYEPSIQN OR P ~ P  run 

1 I  -6- Ir 1 R F N W  OF DIVERTED OR eW4P60 PLOW 

Y 
Y 

RR282 



1s 

Sil7 

111 

328 

3 39 

847 

359 

%%a 

asa 

- U S M Y  COilVS O F  WOINEBRS * 
WYDRDUXiiC E W G I W l M :  CLVSBII . 

$ 0 9  SsOM: S%SET 
DAVIS. C%IQRNII 95616 

19161 7 5 6  11011 

FLMDPUilF OSLIBBIITION S n m Y  OF HILLS L CUMWAY VilSHECl 
SCU **-I* 
BY Je m==Rr'HmRoU*rY & C E O M R O H O ~ X .  slr~ 
FUR WE PLDOD W O L  L)IST&ICT OF WIWPR C O W  
RW19ED WUIQI 10Q2 P n e K I R E  M122CP DIT .................. f........'.....................w....*.......... 

106 YEEiR AUW.YSIS Z* HDUB - USILX: Jr) RgmRoS 
n m ~ 2  USED fax unsr HIDROC~UPH~ ............... i.rr..........-..*.+...I.....~*.+........e......... 



OWPVr C D r n O L  VIIl(I,.BLES 
tPRNT 5 PRIKT COUTROL 
IPM a e r n  ~ ~ F P P O L  
Q S W  O AIDROCWLPH P M T  SCm8 

- - -  
O~ULIW~CE ~ F A  W U M 6  WILES 
PRECIPITaTIMI D 6 m  rNM.9 
LEWTH P W A T I O N  FEZT 
PLOW CUBIC PEPl PEE SECOND 
mmXx QLWP AClB FEET 
SURSaCG ARBA ACRES 
T E X P E U ~ ~ R E  DEGPEES W+~RENHBTT 



PRECIPITATION PATCelVl 
- 0 0  .oo 
- 0 0  .OD 
- 00 .DO 
0 0  .00 
. *o .OC 
.OQ .a0 
.OD - 0 0  



WIRNIW ROUTED OUTFLOW I 15316 I iS DIIEATEII M MAXI- OVlTLbll  ( 15278 1 IN Sm%&OS-WTFLOW TlIlLB 

W M I W  - ROUTED DUTPUW I 15233.1 IS WRATPR WAS Wlm O W P W  1 15118.1 1N m B - O W -  T B L B  
. . ~ ~ ~  DSS---ZMITF UnlL 71; "em. 2 :  //3D031~/PU1Y/OIDSCI999/5MINI/ 
. . - ~ ~ DSS---ZMITE Unit 71: Vela. 2 :  //J0031D/~LOV/OIDSC1949/5WLN// 
. . . ~~ OSS---ZIIRTTE Unit 71; Vero. 158 //CP31D/PM1/010EC1999/5MIN// 
. . .~~  DsS---ZWRITE Unit 7 1 ;  Vera. 15. / I C P I L D / P ~ W / ~ ~ D ~ C ~ ~ ~ B / ~ M I W / /  

RUHOPP S W I  
n o w  IN CUBIC PBFP BEE secom 

TIME I W  HOME. IW1\ IN SQUlf(E MILBS 

PEIU. TINE OF AVEQUiE PLOW mn WlHLm PERIOD U S I N  I U X I m  TinE Or 
QPERITIW STaTLOU eWW P*I< AWA STWE IVU STffiE 

6 HOUE 21 H O M  71 HOUP 

HYDROCWIPR AT 
CWII3 7 2 0  12 17 

2 m e , m  AT 
CPlB6a liSB 17 4 2  

mDaocPsIen *T 
9wnl3l 1e91 I2 31 

3 COMBih%D AT 
C P I P 6  141% 11 50  

ROUTED TO 
28R87 1391 12 67 



NO- END CP "EC 1 ... 

D G S - - - Z C L O S I  Uni t :  71. Pile: GWM224ll.DES 
P O i n f F I  "tiliz~tion: .28 
m*ec of rtecords. 22 



U S I\IVIY CORPS OP UlljINEEEZ r 

HYDRDUXiC ENCIWEBILINC CENT62 . 
609 SECONO CmBET 

DAVIS CALIFORNII 91616 
1916) 756-1101 

TXE OBPTNITIONS OF VIIRIULBIRS RTIBP- UIO -11TIOR- WVE CB&w3m PRW nloss UssD V17H mE 1971 SllLE I X W T  E~LI-E 
THE DEPIWITIW QF WOW ON ilX CULD WAS MINOW W I T 8  RgYISIONS MTgD 28 SSP 8 1  7'8% IS m E  POR-77 YBRFlMi NRI OFTIONS D W B R ~ X  OWFUIY SWEBOEI(CB . SI)IOle WBM DUUOE PAKWATIOX. DSS WRITE STIIOE FBEQIBNCY 
DSS.REID TIM8 SERIES AT DESIPSD CILCVWLTIO. I W B Y U  T1)SS RATE GREEN IWD UlPT I N P I L m T I W  
XIHEMATIC WaVE NEW PINlTE DlPPERBNes ILCORImW 

-- . -. 
3 1~ er JB PUU~BIL~HYBRDLDCI i GEOHORPEDLOOI IWC 
1L 10 ME FWD ~ K Z ~ ~ O L  DISTRICT 01 ~ U ~ R I ~ D I  c o r n  
5 ID REVISED WULW 2002 FILENMB m z c ~  DI\T 
6 ID ....f........lf....f~tt.........~...+.+.........~........+.++...... 

ID 100 Y W  UULYSlS 6 R O M  S7OW " E N  KEmRos 
8 iD llCUBP2 USED POP LMlT WIDROORLPNS 
9 10 ......... ....................*..r.t.........*......~.... .. 

10 r0 
11 iD D M  IICUXP2 C W W I X Y  WAS" FLOODPWIN DBLIN61\TION S n m Y  PCD NO 99 14 
12 ID 
11 ID Harch 2 0 0 2  revisirms to orlglnal Dec 1999 W e 1  include 
l* ID 
15 10 HC B W C X  WDU) FOR G W B Y I N B  WASH ICP 19WI 
16 10 
n ID SUBBWIN -1-3 W R ~ E R  SVBDXVIDED w ~ z ~ m w l i x  WISH PER IEMA m m s  
18 ID 1N LETTER OITSD PEB 8 2 0 0 1  
19 ID 
2 0  I D  C D I  I(CIRLP2 W_LU)YAY WWW lZDODPL&IY DELIMEATION STUDY PLD NO 99 14 

-0I.a- 
I I  LT I O1DECP9 DO05 3011 
2 2  10 5 
21 I N  1 s 

..... . DOH Pieserved ..+*. 
4 1  XX W Y 1 - 1  
II an easra nnrl-l 
4 1  Y)I (D(f POLLQWZNG P W 5 7 6 R S  WERE PROVlllFO ml TXiS BASIN 
a*  aY L- 4 6 LC.- 2 0 5- 196 i Xa- 039 LAD- 4 8  I 
45 L'I D E S E R T / W E L U I D  S GWPH WAS USED FOP TXZ BBS~Y 
4 6  BA 2 1 5  



I1 0 0 0 

Dm .*-.- Preverved 'rt++ 

XI: B n l S Z  
101 %WAGE ROUTING AT WUrLEs B U I Z  M C D X W X  DRIVE 
M FW3l a-Y *=ST. lllC AS-BUILT ON PLIa 11. C 1 ' N  OP SWrTSD- CWmD 5 - 1 5  97 
rn WPRI UOWAIN paoPearr= ommrorr WIN 10 s 1 
m ~vlrcrt 1s 6 12'm' CBC v ~ r h  2 v n r e g u l a t ~  bmes and 4 rhlch are r w i a c e d  
101 by 1 - 3 . ~ 2 '  orifxea and Frmr. and s l h  rszr Inlets me o n f > c e  entrance 
101 m w r t e  are I '  above the invert of the 2 vnregulard culverts me r i r  
101 inlet iavcrt i s  appm*imatcly 11' a b D ~  the ~ n v e r t  of the 4 regulated 
101 N l V e X C  OPe*mgd 
RS 1 STUP 1 
SY 0 091 0 9 9 2  3 128 7 831 11 413 18 672 13 64'1 1'1 425 2 6  060 *.. .=, 

KK M I - a  
BI BASIN W X - 2  

1BB EO-IHG P W E T E R E  UPRE PROVIDED FOR lXL5 B s l N  
a I. 1 . 9  LC*. 1.9 s- 161.9 rn- .o>s LAC- 1 5 ~ 2  
M DBSBRT/WGSULW S-CRAW UBS USED PWI rXs B i r s i N  
BI\ 1.04 
IXi .10  .15 5 . 7 0  .18  2 . 0 0  
UI 7 8 -  7 8 .  2 2  161. 193. 601. 6 9 0  7aO. 119. 694. 
UI 597.  496.  4 0 5 .  3 3 6 .  1 1 8 -  2 1 1 .  1 8 6 .  153. 118. 108. 
UI 82.  7 2 .  5 3 .  51. 4 3 .  19. 1 9  19. 1 9 .  19. 
V I  19. 19. 19. 0 0 .  0 .  0 .  0 .  0 .  
UT 0 .  

0 .  
0 .  (1. 0. 0 .  0 .  0 .  0. 0 - 0. 

' DC1I .*... Preserved .-... 
KK 28,215 
m ~ourxff i  R E A ~  PBm CP 281 m 28s maoum r merim OF rirswsru n u 1 3 a  
DI S U P S  - ( 1585 -25601 /830  
IIS I PLOU -I 
RC 0.05 0.015 8 . 0 5  8 3 0  0.01 
sl 0 0 <O 112 57 39 119 133 

"'kc-1 I)IPVI 

M W 1 3 2  
LOI BISI" m 1 3 2  
UI T H E  KILLOHING PARAMETERS YERE PmYIL1ED POX "11% B ~ S I N  
gn L 1 6 Lea- 7 Sr 141 0 M= 039 LAG- 2 2  7 

M DSSZ%T/FSSGEWD S CRaPk WAS "$a, FOR mB aasls 
81 35 
LE .2B .25  5.10 2 6  1.00 
U! 51. 1 9 4 .  I 6 1  a i l .  4 .  1 6 5 .  2 4 8 .  16% 111, BO 
UI $ a .  is. 2 2 .  1 3 .  13. 11. u 0. 8 .  (I. 
U I  0 .  0 .  D ~ 0 .  0. 0 .  0 .  0 ,  0 .  0 .  

- oon .+..- Preserved t t * - t  

KE 2 8 5 2 8 5  
m ROUTING REACH ruon cp 2 8 5  rn ?sa rxnouc~ smsasili ~ 1 3 3  
UI yU(E AS ORICiNlU. 281286 ASSUMED LEN- AWD SLOPE W3USTED 

SWPE = I2560 2330116165 
RS 2 m u  
RC 0 05 0 . 0 i S  0 05 6765 0 025 
RX 0 0 $0 4 2  97 19 9 119 
RY 100 100 96  91 95 96 100 100 
tL 0 7 0  9% 

. DBM .***. Preserved ...-. 



n WSiN -3, 
UI .ME w ~ n x ~  P*IUV*ETERS WSEE PWVIDED FOR =IS WIN 
aY L- 1 6 i ca -  9 S- 157.2 01- Q37 Lac- 23.4 
RI( DKSEILTIWEWWO S-GRIW WAS USEO FOR W B  W I N  
811 ' 0  

..... . Dm, "".I **8.TM* 

29 YK C S 2 8 6 1  
130 I(pl CCUBINE ROUTED PLOY FRdW 285 WITH i(UaOl4P FRCM WVl3l 
131 M n m ~  P U ~ W  IN w.muu *ASH u~smwur OF m x m  mumhr wrw 
112 RC 2 

* DDI( .'." Preserved ..l.. 

XEC-1 INPUT 

LINE ID . . . . . . .  1 ....... 2 .  ...... 1 . . .  1 . . . . . . .  10 

139 LC - 2 0  .15 5.40 -23 3 . 0 0  
110 UI 7 5 .  1 3  3 1 8  481. 5 2 5 .  103. 7 .  652.  515.  <OO, 
161 UI 211. 2 .  187. 147 111. 8 3 .  68. 52. 18 .  18.  
142 UI l a .  18. 18. is. 1s. o .  
141 

0 .  0 - 
" I  0 .  

0 .  0 .  
I). 0. 0. 0 .  0. 0. 0. 0. 0 .  

Dun Preserved . ..... ..... 
1 5 0  KK 186287 
151 w W W I ~  R ~ L H  ~ n o n  CP 286 TO 287 MROVG. SUBBISIN ~11_1 
1 5 1  YII SLOPE - 11190 23001/414110 
151 RS 1 PU)W -1 
151 RC 0 05 0 015 0 05 4 + 1 0  0 V1QI1 
155 EX 0 (I 9 0  42 157 159 149  1 4 1  
156 RY 100 1e1) 97 95 95 97 100 100 
117 RL 0 7 0  95 

1 5 9  M B N ~ N  CVW- 
160 M .ME PDLIMIlffi P-ETERS YBSE PRWIDED FOR mIS BliSIU 
161 IW L- 1 . 6  Lea- 2 . 1  S-  2 7 1 . 7  Xn- ,040 14- 4 3 . g  
162 M OESERTlrUNOBLWC S-CWPH WAS USER FOX M E  BliSlN 
163 811 1.00 
164 LG 1 8  . 2 5  5 . 8 0  . 1 0  1 0 0  
165 UI 79. B2. 253. 1 s t  523 -  616. 7l7. 733. 7 3 0 .  668. 
166 UX 5 411. 165 198. 211. 196. 159. 131- 111. *I .  
167 Ul 7 2 .  5.. 5< 3 6  19. 19- 19. 19- 19. 19. 
168 UI 19. 0 .  0 .  0 .  0 .  0 . 
161) 

0 .  0 .  
"I 0 .  

0 .  0 .  
0 .  0. 0. 0. 0 .  0 .  0 .  0 .  0 .  

PAGE 4 

- DdW 1.v.. Preserved t.... 

H E C ~ l  INPUT PnCF 5 

LINE 10 . . . . . .  1 . . . . . .  2 . . .  . !  . . . .  I . . .  5.......6......7.......8......... i l l  

170 KR CP287 
T 7 1  U1 mMBINE ROWED PWU FROM CP286 WIT" R W P P  P m  SWIB8&6IN 
17Z M 

..... . Dm ..". preserrea 

171 KX 287288 
174 U R9VPING FROM CP 2 8 7  TO 288 TXROIIM SUBBASIN GW1-6 
1 7 5  SLOPS = i l l 0 0  12601/1171) 
176 RS 1 n D W  1 
177 RC 0 0 5  0 4 0 0% 1110 0 0292 
178 iW 0 I) 125 127 2 7  229 354 1st 
173 PIT 100 0 95 4 3  5 9 3  5 95 100 1 0 0  
IS0 LZ 0 70 93 1 



w 39029% 
ROWING RELM SROn CP190 TO CP195 lWRDUGH SUBBASIN W I . 1  

R* S M P E  r j1130-117(1111610 
I1S 1 mm -1 
RC 0 05 0 035 0 05 2620 0 0 2 1 9  
PX 0 S O  82 162 164 lril 2 4 1  
RY 100 100 PI 90 90 I D 0  100 
RL 0 'Iv 30 

KL D W Z  
Y1I BIIEIX DIBIZ 
R* M E  PMWWINC P D R U I m R S  WE.. PROVIDED POS ?%IS W I N  
XII L 5 . 5  Lca- 1.8 3- 171.1 m- . P I 3  mGr 
m PHOERIX W ~ ~ I I I N  S-6w.m WAS USED WPI %IS B ~ Z I N  
%A 6.02 
iD .20 .23 6 - 1 0  1 12.oD 
UI 3 .  358. 6 1194 .  1684 ll84 2111. 
U i  3165. 2134. 1157 .  1998. 1 8 2 1  1680. 1106. 

"I 917. 8 5 1 -  807.  718. 5 9 4 .  519 .  (157. 
ur aso.  274. 274. 2 1 0 .  7 .  , , 5 .  
UI 69- 6 9 .  6 9 .  6 9 .  6 9  6 V .  6 ' 1 ~  
UI 6 9 .  6 9 .  0 .  0 .  0. 0 .  0. 
UI a .  0 .  0 .  0. 0 .  a .  
ZU 

0 .  
C - m u  

M 250195 
XII Normal depth channel r a t e  from ~ ~ 2 8 0  to ~ ~ 2 9 5  rhrpugh subbaa~n 
nrr sourcei mDdlfxed fro. w s a  119971 BEC L f o r  FCO 9 s  Z B  
XII Hydr~logy P ~ e l d  Reconna*srance page 12 
XH d ~ p e  m d  leogth revised by JEF 
n! SLOPE = 12515 11701111560 
R9 5 PLOW 1 
RC 0 0 8 0  0 050 0 070 13560 0 0251 
EX 1000 0 1 0 1 0  0 1040.0 1 0 4 0  1 1202 P 1101 D 1221 0 11+1 0 
RY 110  0 1 0 0  0 90.0 90 0 PO 0 9 0  0 100 D 110 0 
P4 0 80  90 0 



310 
ill 
SZP 
s 3  
hL* 

-. 
LG - 7 0  . 2 Z  5 . 2 0  .16 .DO 
UI 81. $1. 211.  4 558 .  6 9 5 .  76.. 726. 761. 6 8 3 .  
Ul 5 5 6  * 5 3  368.  3 2.2- 196. 160. 1 .  105. 8 8 .  
UI 6 5 -  5 7 .  5 7 .  1 4  1 0 .  1 0 -  LO. 10 .  2 .  2 0 .  
"i 1 0 .  0 .  0 .  0. 0. 0 .  8. 0 .  0 .  
UI a .  0 .  0 .  0 .  0 .  0 .  

0 .  
0 .  0. 0 .  0 .  

. O W  ..... Preserved ....+ 
KK 295300 
W NWoWl depth Ehsnnel route €ran CPZPS Lo CP300 through eubaasin W 3 . 2  
m Source &,fled trm W S C B  (13e71 HEC-l for P O  95-28 
m Rydrolegy P ~ e l d  Renomarssanee. page lo 
la E l ~ v a t i o ~  were adjustad up 0 3 from fxeld b m i  
m slope aod length revised by JBF 
'63 S i O P B  = 11170 2100112895 
ii5 1 FLOW -1 

IOI M E  FOLWWIlsG P W B T B R S  XBRB PWVIDFD POX IHlS W I R  
nn L- s a ~ca- I s s- 296 e xn. 0.5 - 71 1 

PHOELIIX M m A I N  S.DWLPH XIS USED FOR lWlS BhSIN 
A 0" 

UI 4 5 .  4 5 .  45. 15. 45.  4 5 .  I S .  4 5 .  4 5 .  4 5  
UI 45 .  ( 5 .  I S .  15 .  1 5 .  0 ~ 

"1 
0. 

0 .  
0 .  D~ 0 .  

0 .  0. 0 .  0. 0 .  0 .  0. 
Zw C-FLOU 

0 .  0 .  

DMI .--.- Preserved .*.r. 

2 7 0 3 0 0  
m Normal depth channel route Eran cP270 to ~ ~ 3 0 0  through rubbaain 0m3-2 
m Source m d l f i e d  frm m c s  (1997) HEC 1 for  FCO 95 28 
XN H y d r o l W  Field BecWnalseancc gage I 3  
X*l Slope snd length rrVrScd by JEP 
10* SLOPE - (2a50 >I001112750 
RS 4 FLOW 1 
RC O 100 0 0 3 0  0 100 1 2 7 5 0  0.0275 
RI 1000 0 1015 0 1095 0 1095 5 1128 5 1129 0 1209 6 1214 0 
Ri( ID* 0 9 1  0 91 0 90 0 PO 0 91 0 9A 0 104 0 
EL 0 95 90 0 
2Y t-FWW 
f ,,DM ..-.. PieQFrrcd .-... 
XX GW3.I 
m BAS," -1.2 
X*l TRF POLLOUiffi P m E T F X S  WERE PROVIDED POI. THZS WSlN 
iC* L- 3 . 4  Lca- I 3  S- 1a1.6 )(n= 0 4 1  U G -  1 6 8  
kW D E S G R T I W W W D  S~GRAPW W&S USED SOB m E  BS91N 
BA . 9 7  
Ui -10 . 2 S  5 . 3 0  . . 00  
"1  89. 1 4 5  4 .  5 1 5 .  695.  8 0 8 .  8 5 2 .  8 1 1 .  691. 5 < 8 .  
UI 4 3  1 4 2  267 .  111. 167.  3 .  9 6 .  8 2 .  6 1 .  61. 
U1 2 6 .  2 2 .  2 2 .  2 2  2 2 .  2 2 .  2 2 .  0 .  
"1 

0. 
0 .  

0. 
0 .  0 .  0 .  0. 0. 6. 0 . 0 0 .  



OD11 Preserved . ...a. ..... 
LM N o m l  dcprh channel route frm CPfOO co CPllO 
X*( S0ur"ei mdlfled Erm WSCE 119#71 R6C 1 for PCB 9 1  Z B  
XI( Hrdro lw  Pleld fteconna~ssance, page 9 
LM slope and length revxsed by 36F 
M SLOPE - (1100-1025)/1080 
a- 7 m- 

m sasirr 0 ~ 3 . 1  
10( m+s r n m w l w z  P-ETERS WERE PROVIDED FOR  IS BASIN 
XI1 L- 1 P LC*; 9 3- 135 6 M- O I O  LAG. 1 6  1 
XII DESEBTIRUIC- 5 OWPH U l i S  USU) PO* M E  BASIN 

311 XI CPllO 
311 IJI W I N Z  6UBBIBiW RUnOPF PXW CYUI-I Ylm W W E D  PiaWS PiiOB CPlOD 
313 LM TOT= FLgu IN GILLOWXY WAS" AT ITE  COLIFLUENCh WIni CAVF CREEK 
34A "? 

im 
LINE 

NO. 

4 1  

I V ~  R O ~ I N O  ( .I DIYmSION Oil P M P  P L O W  

1 ) EFPW.N O f  DIVERTED OR PUIlPBD - 



361 CPllD 

I"') RWWF hLS0 COMPWD AT TWLS LouiTIOU 
,l ........................................ 

r- &YDRDGIUPH ~ x c ~ l t ~ e  rm I I  * 
JW 199B 

YrnSlON 4 1 

RUN DhTE D S M W B 1  TlllE 09 4 0  Q1 . 

U S I W Y  CORPE OF 8NOlNFelS . . H Y D R O B I C  EffiINHEeIVG C-I 
6 0 9  DECOm Sm6611 

DWIS CXLIPOPNI& 95616 
(9161 156 l i O I  

....................................... 

100 Y W  i U I h L Y B l S  6 llOUll SWPl4 "SIN0 JD REWEDS 
I(NHP2 USED FOP. W l l  HYDBOOmPHS ................................................................... 

9UBB&S1N CYY1.1 CUIITNER SWDIVTDBO W O I u a W a Y  U S "  PER e E H I  COWMEWTS 
IN LE'PTEII mrm FEB 8 ,  1 0 0 2  

1 2  10 OUTPUT CONTI05 VA*ImLES 
IPUrr 5 PRIKI a m O L  
IPUlT 0 PIOT C O m O L  
PSCAL 1 HYDRLYiRAPH PLOT SWAB 



HYDBOCWLPH TIME OaTA 

ENGLISH WITS 
DRAINICB IULBI\ SQUU16 NILE8 
PRKcIPrTITIOLI D E m  1-6s 
LEN-. BLBVIllOW WB? 
FLOW LWIC FEB? PER SFCONE 
S T O W E  W L W E  A C W  FEST 
SUILFCG MBIL h m P Q  

INEEX STDRn NO. 1 
SRUl 3 118 PSECIPITATION D E P m  
TPDli 50 TBIIASWSITION O(UIIN1IGE AREA 

Z P  .ID INDEX STD811 W 3 
STm 3 4 1  PRECIPITaTlON DEPTH 
-a 1 . 8 0  TUNSPOSIIIOB ORAIIIIIGE Ax% 

Imax  msll NO 4 
S m  3 23  PRECIPITATION DEPTH 
TPDA 16 00 nuwseosrr~olr omr~acf an- 

PEECIPITaTION PIITTERN 
0 1  - 0 1  0 0  0 0  DO 0 "  
- 0 1  -01 . 0 0  .01 - 0 0  00 
. o o  .oo 0 1  . o a  ~ o o  00 
-01 -01 -01 0 1  0 ,  0 1  
-03  - 0 3  0 6  . 0 6  0 6  0 7  
0 4  - 0 2  0 2  - 0 2  0 1  01 
. o o  - 0 0  0 0  0 0  o n  0 0  
- 0 0  - 0 0  

XNEBX STOBI( NO. 5 
r“m 2 - 8 4  PRECIPIThTION O P T W  
?RDA 90.00 TXWSPOSITION DBAIIUGE aa;a 

PKECIPITaTION PATTERN 
ill 
0 1  
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FIGURE 104 

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 QlW) AND 
MAXIMUM RECORDED DISCHARGE (Q, RECORD) vs. DRAINAGE AREA 

FOR 1 TO 20 SQUARE MILES 

Drainage Area (sq mi) 
FPDM : AbaT uiq&dap DrL-r,, De~igH / Y A * r r r l .  C(ur1m(oar 
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FIGURE 1 M  

100-YEAR PEAK DISCHARGE BY LP3 ANALYSIS (LP3 Q100) AND 
MAXIMUM RECORDED DISCHARGE (Q, RECORD) vs. DRAINAGE AREA 

FOR 10 TO 200 SQUARE MILES 

Drainage Area (sq mi) 100 
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DRAINAGE AREA. IN SQUARE MILES 

- U. 5. ~ t o l ~ i c 4 l  &rrspOp-  y. I* (erA 9 3 -q14 F w .  
Flgure 41. Relations between 100-year peak discharge and drainage area and plot of maximum 
peak discharge of record and drainage area for gaged sites In the Central Arizona Region 12. 




