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SECTION ZA-1: INTRODUCTION 

The information and analysis presented in this report are a portion of the scope of work for 

GlendaleIPeoria Area Drainage Master Plan (ADMP), performed by Entellus, Inc. for the Flood 

Control District of Maricopa County (District) under the contract of FCD 99-44. The work under 

this portion of contract consists of the development of the 100-year hydrology and delineation of 

approximate Zone A 100-year floodplain for the following ten (10) watercourses that are located 

within an area generally bounded by the Happy Valley Road alignment on the north, Rose Garden 

Lane on the south, 51'' Avenue on the east, and the Aqua Fria River on the west. 

Watercourse Tributaries 

T4N-R 1E-SO4 

T5N-RlE-S33 

None 

T5N-R1E-S36 

None 

None 

None 

None 

None 

Locations of the watercourses are shown in Figure ZA-1. Watersheds of these 

watercourses vary from residential development to natural desert land. Wash T4N- 

R1E-S02E crosses a portion of the Terramar development currently under 

construction. Floodplain analysis in this section was developed by Coe and Van Loo 

Consultants Inc., and has been incorporated into this study. 

Page ZA-1: I 
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SECTION ZA-2: ADWWEMA FORMS 



h FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067 -0148  
REVISION REQUESTER AND COMMUNITY OFFICIAL I Expires Apri l  30, 2 0 0 1  

ublic reporting burden for this form is estimated t o  average 2.13 hours per response. The burden estimate A cludes t he  t ime for reviewing instructions, searching existing data sources, gathering and maintaining t he  needed 
data, and complet ing and reviewing the form. Send comments regarding t he  accuracy o f  the burden estimate and 
any suggestions for  reducing this burden to:  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472;  and t o  the Off ice o f  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 OM6 Control Number is displayed in the upper right corner of this 
form. I 

1. REQUESTED RESPONSE FROM FEMA 
I i 

This request is for a: 

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

LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 4 4  CFR Ch. 1 Parts 60  & 65.) 

1SI Other Describe: New flood insurance studv - area studied for flood hazard determination & mapping 

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

C Other Describe: New flood insurance study 
te: A photograph is not required, but is very helpful during review, 

2. Flooding Source: Washes within the GlendaleIPeoria drainaae basin I 
3. Project Namelldentifier: GlendaleIPeoria ADMP Update - Zone A f lood~lain delineation I 
4. FEMA zone designations affected: 

(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, 6, C, D, XI 

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

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

Community No. 

Ex: 480301 
480287 

040050 
040037 
040037 

I I I I I 

I T v ~ e s  of Floodinq I Structures I 

040037 

I Riverine 
Coastal 
Alluvial fan 

Community Name 

Katy, City 
Harris County 
Peoria. City of 
Maricopa County, Unincorporated Areas 
Maricopa County, Unincorporated Areas 

Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 

Peoria, City of 

Channelization 
LeveelFloodwall 
BridgelCuivert 
Dam 

n Fill 

State 

TX 
TX 
AZ 

I PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 3 

AZ 

Map No. 

480301 
48201 C 
0401 3C 
0401 3C 
0401 3C 

0401 3C 

Panel No. 

0005D 
0220G 
1160 
1180 
1180 

Effective 
Date 
02/08/83 
09/28/90 
0411 5/88 
0411 5/88 
09/29/89 

1180 09/29/89 



4. ENCROACHMENT INFORMATION 
1. Does the Stato have ju r~sd~c t~on  over the f oodway or its adopt~on by conlmunlt~es partlc patlng In the NFlP, 
El Yes n NO I - 

I 
Yes, attach a copy of a letter notifying the appropriate State agency o f  the floodway revision and documentation o f  the . - 

approval of the revised floodway by  the appropriate State agency. I 
I 2. Does the development in the floodway cause the 1 % annual chance (base) elevation to  increase at any location by more 

than 0.000 feet? Yes No NIA I 
I 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 lor other increase limit if community or state has 
adopted more stringent criteria - even if a floodway has not been delineated by FEMA)? Yes El NO I 

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

I I 
5. MAINTENANCE RESPONSIBILITY 

1 The community is willing to  assume responsibility for performing overseeing compliance with the maintenance I 
1 and operation plans of the 1 

I (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 government. I 

Operation and maintenance plans are attached. Yes No NlA I 
6. REVIEW FEE 

b i 
I The review fee for the appropriate request category has been included. Yes Fee amount: 5-- I 

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

I 
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. ISI Yes 

Please see Instructions for Fee Amounts I 
7 .  SIGNATURE 

rlernan A. Arsr za.baI P.E. Proiect Manayur 
Printed Name ana Titlo of Rcvlslon Rcqdcslcr I --- 

Note: I understand that my signature indicates that all information 
submitted.in support of this request is correct 

I 
I Entellus. Inc. 

Company Name 

Note: Signature indicates that the community understands, from the 
revision requester. the impacts of the revision on flooding conditions 
in the community. 

Signature of Community Official I 
I I Dave Moodv. Citv Enqineer 

Printed Name and Title of Community Official 

I I Peoria. CitKof 
Community Name 

AND/OR LAND SURVEYOR 
n is in accorda FR Ch. 1, Sect 65.2 

Telephone No.: 16021 244-2566 Date: Jan 22. 2001 

Hernan A. Aristlzabal P.E. Proiect Manaqe., 
Printed Name and Title of Revision Requester 

gistr No. 29737 Expires (Date) State AZ 

Telephone No.: 1623) 773-7212 Date: Feb 23. 2001 

I Type of LicenselExpertise: Reqistered Professional Engineer (Civil1 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER I Check which forms have been included with this request 

Form Name and (Number) -- Required i f  ,, 
[XI Hydrologic 131 new or revised discharges 
[XI Hydraulic (4) new or revised water-surface elevations 
[XI Mapping I51 floodplainlfloodway changes 

Channelization (6) channel is modified 
BridgelCulverl (7) additionlrevision of bridgelcuivert 
Levee/Floodwall I81 additionlrevision of leveelfloodwali 
Coastal 19) new or revised coastal elevations 
Coastal Structures I1 01 additionlrevision of coastal structure 
Dam 1111 additionlrevision of dam 
Alluvial Fan 1121 structures proposed on alluvial fan 

FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form 1 Page 2 of 2 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
u b l i c  reporting burden for  this form is estimated t o  average 3.67 hours per response. The burden estimate 

I 
~nc ludes  t h e  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining the needed 
data, and complet ing and reviewing t he  form. Send comments regarding t he  accuracy of  t he  burden estimate and 
any suggestions for reducing this burden to:  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472;  and t o  the Off ice o f  Management and Budget, Paperwork 
~ e d u c i i o n  Project (3067-0148) ,  Washington, DC 20503 .  
you are not required to respond to this collection of information unless a valid OMB Conttol Number is displayed in the upper right corner of this 
form. I 

Note: Fill out one form for each flooding source studied 
h i 

Community Name: Peoria, Citv of 

Flooding Source: Wash T5N-Rl E-S35 

Project Namelldentifier: Glendale/Peoria ADMP UDdate - Zone A Flood~lain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

[XI No existing analysis Improved data 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: (XI Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Reauired Data Data Included 
Statistical Analysis of Gage Records Form 3 - Attachment A C] Yes No 
Regional Regression Equations Form 3 - Attachment C yes IXI NO 

PrecipitationIRunoff Model Form 3 - Attachment D Yes IXI No 
[XI 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. [XI Yes C] No Not Required 

If Yes, attach evidence of approval. [XI Approval attached. if No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FIS(cfs) Revised (cfs) I - - - 
- - - - 
- - - - 
Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment El at  a later date to complete the review. 

I 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 IXI Explanation Not Required I 

I u 5. HISTORICAL FLOODING INFORMATION 

historical data are available for the flooding source please ~rovide: Location, ~ e a k  discharaeslwater-surface elevations and 1 
dates. and source of information. ~ a c a  ~ t t a c h e d  [XI Data Not ~vai lab le  

. 

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81.898 Hydrologic Analysis Form MT-2 Farm 3 Page 1 of 5 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067 -0148  1 
HYDROLOGIC ANALYSIS I Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
ublic reporting burden for this fo rm is estimated t o  average 3.67 hours per response. The burden estimate 

y n c l u d e s  t h e  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining the needed 1 
data, and complet ing and reviewing t he  form. Send comments regarding t he  accuracy o f  t he  burden estimate and 
any suggestions for  reducing this burden to:  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street. S.W., Washington DC 20472; and t o  t he  Off ice o f  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 Control Number is displayed in the upper right corner of this 

Note: Fill out one  form for each f looding source studied 

Community Name: Peoria, Citv of 

Flooding Source: Wash T5N-R1 E-S36 

Project Namelldentifier: GlendalelPeoria ADMP Update - Zone A Flood~lain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

) [XI No existing analysis Improved data Changed physical condition of watershed I 
I Alternative methodology Proposed Conditions ICLOMRl 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: [XI Yes No Diskettes provided: Yes No 

I 17 Statistical Analysis of Gage Records Form 3 - Attachment A • Yes [XI No 
17 Regional Regression Equations Form 3 - Attachment C • Yes [XI No 

PrecipitationlRunoff Model Form 3 - Attachment D • Yes [XI No 
1 Other Back-up computations and supporting data [XI Yes No 

3. APPROVAL OF ANALYSIS 

) The hydrologic analysis has already been approved by a local, state, or Federal Agency. (XI Yes No Not Required 

If Yes, attach evidence of approval. (XI Approval attached. If No, attach explanation. Explanation attached. I 
4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area ISqMi) FISlcfs) Revised fcfsl 3 
- - - - 
- - - - 
- - - 
Note: When revised discharges are no t  significantly different than the FIS d~scharges, FEMA may require a confidence limits 
analysis /see attachment Bl 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 Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 

historical data are available for the flooding source please provide: Location, peak dischargeslwater-surface elevations and 
1 dates, and source of information. Data Attached (XI Data Not Available 

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81.898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  
HYDROLOGIC ANALYSIS Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
ubl ic report ing burden for this fo rm is estimated t o  average 3.67 hours per response. The burden estimate 

tncludes t he  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining t he  needed 
data, and complet ing and reviewing t he  form. Send comments regarding t he  accuracy of the burden estimate and 
any suggestions for  reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  t he  Off ice o f  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 OM6 Control Number is displayed in the upper right corner of this 
farm. 

Note: Fill out one  fo rm fo r  each flooding source s tud ied 

Community Name: Peoria, Citv of 

Flooding Source: Wash T4N-R1 E-S02W 

Project Namelldentifier: GlendalelPeoria ADMP Update - Zone A Floodplain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

) [XI No existing analysis Improved data Changed physical condition of watershed 1 
I Alternative methodology Proposed Conditions (CLOMRI 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 (basel flood where no detailed study exists. 
Explanation provided: [XI Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Required Data Data Included 1 Statistical Analysis of Gage Records Form 3 - Attachment A Yes [XI No 
Regional Regression Equations Form 3 - Attachment C Yes [XI No 
PrecipitationIRunoff Model Form 3 - Attachment D Yes [XI No 

rn Other Back-up computations and supporting data [XI Yes No 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. [XI Yes No Not Required 

1 If Yes, attach evidence of approval. [XI Approval attached. If No, attach explanation. Explanation attached. I 
4. COMPARISON OF BASE FLOOD DISCHARGES 

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

- - - - 
Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment BI 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 Explanation Not Required 

5. HISTORICAL FLOODING INFORMATION 

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

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS . 
FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  
HYDROLOGIC ANALYSIS Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
ublic report ing burden for  this form is estimated t o  average 3.67 hours per response. The burden estimate 
cludes t h e  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining t he  needed 

data, and complet ing and reviewing t he  form. Send comments regarding t he  accuracy o f  t he  burden estimate and 
any suggestions for  reducing this burden t o :  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  the Off ice o f  Management and Budget, Paperwork 

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

I I 

I Community Name: Peoria. Citv of I I Flooding Source: Wash T4N-R1 E-S02E I 
Project Namelldentifier: GlendaleIPeoria ADMP Update - Zone A Floodplain Delineation I 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

rn No existing analysis Improved data 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: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Required Data Data Included 1 Statistical Analysis of Gage Records Form 3 - Attachment A • Yes (XI No 
Regional Regression Equations Form 3 - Attachment C • Yes (XI No 
PrecipitationIRunoff Model Form 3 - Attachment D Yes (XI No 

IXJ Other Back-up computations and supporting data Yes 17 No 

3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. [XI Yes No Not Required 

If Yes, attach evidence of approval. (XI Approval attached. If No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

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

Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment BI at  a later date to complete the review. I 
I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 

discharges t o  the effective discharges. Explanation Included IXI Explanation Not Required I 
5. HISTORICAL FLOODING INFORMATION 

historical data are available for the flooding source please provide: Location, peak dischargeslwater-surface elevations and I 
dates, and source of information. ~ a t i  ~ t t a c h i d  IXI Data Not ~vai lab le  

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81.898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



h FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067 -0148  

I HYDROLOGIC ANALYSIS I Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE ~ - ~ ~ ~ ~ -  -~~~ ~ ~~~ 

ublic reporting burden for this form is estimated t o  average 3.67 hours per response. The burden estimate 
~nc ludes  t he  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining t he  needed 
data, and complet ing and reviewing the form. Send comments regarding t he  accuracy o f  the burden estimate and 
any suggestions for reducing this burden to :  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  the Off ice o f  Management and Budget, Paperwork T 
Reduction Project (3067-0148),  Washington, DC 20503.  
You are not reauired to resnond to this collection of information unless a valid OM0 Control Number is displayed in the upper right cbrner of this 

Note: Fill out one form for each flooding source studied 

Community Name: Peoria. Citv of and Maricopa Countv Unincor~orated Area 

Flooding Source: Wash T4N-Rl E-SO7 

Project Nameildentifier: GlendaleiPeoria ADMP Update - Zone A Flood~lain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

) No existing analysis Improved data Changed physical condition of watershed i 
I Alternative methodology Proposed Conditions (CLOMR) Other I 

For the reason stated above, please attach a detailed explanation. If a computer programimodel 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: Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

I 
Indicate Method Required Data Data Included 

Statistical Analysis of Gage Records Form 3 - Attachment A Yes IE3 No 
Regional Regression Equations Form 3 - Attachment C Yes [XI No 

n PreciDitationiRunoff Model Form 3 - Attachment D Yes [XI No 1 0the; Back-up computations and supporting data IXI yes NO I 
3. APPROVAL OF ANALYSIS 

The hydrologic analysis has already been approved by a local, state, or Federal Agency. [q) Yes No Not Required 

1 If Yes, attach evidence of approval. [XI Approval attached. If No, attach explanation. Explanation attached. I 
4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area (SqMi) FISlcfs) Revised (cfs) I 
- - 

Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis (see attachment BI at  a later date to complete the review. I 
I If only a portion of a detailed study area was revised please attach an explanation describing the transition from the proposed 

discharges t o  the effective discharges. Explanation Included IXI Explanation Not Required I 
5. HISTORICAL FLOODING INFORMATION 

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

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



ublic reporting burden for this fo rm is estimated t o  average 3.67 hours per response. The burden estimate 
ncludes t he  t ime for reviewing instructions, searching existing data sources, gathering and maintaining t he  needed 

data, and completing and reviewing t he  form. Send comments regarding t he  accuracy o f  t he  burden estimate and 
any suggestions for  reducing this burden to:  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  t he  Off ice o f  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 Control Number is displayed in the upper right corner of this 
form. I 

Note: Fill o u t  one  form f o r  each flooding source s tud ied 

I I 
Community Name: Peoria. Citv of 

- 

Flooding Source: Wash T4N-R1 E-SO4 

Project Namelldentifier: GlendalelPeoria ADMP U ~ d a t e  - Zone A Floodplain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 

No existing analysis Improved data 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: IXI Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 

Indicate Method Required Data Data lncluded 
Statistical Analysis of Gage Records Form 3 - Attachment A Yes IXI No 
Regional Regression Equations Form 3 - Attachment C Yes No 
PrecipitationIRunoff Model Form 3 - Attachment D • Yes IX1 No 

H 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 C] Not Required 

If Yes, attach evidence of approval. [XI Approval attached. If No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 

Location: Drainage Area iSqMi) FISicfs) Revised (cfs) I 
- - 

Note: When revised discharges are no t  significantly different than the NS discharges, FEMA may require a confidence limits 
analysis lsee attachment Bl at  a later dare to complete the review. I 
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 [XI Explanation Not Required I 

5. HISTORICAL FLOODING INFORMATION 

historical data are available for the floodins source please provide: Location. ~ e a k  discharc~eslwater-surface elevations and I - - 
dates, and source of information. Data Attached Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 



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

PUBLIC BURDEN DISCLOSURE NOTICE 
ublic reporting burden for this fo rm is estimated t o  average 3.67 hours per response. The burden est imate 

ncludes t he  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining the needed 
data, and completing and reviewing t he  form. Send comments regarding t he  accuracy of t he  burden estimate and 
any suggestions for reducing this burden to:  Information Collections Management, Federal Emergency Management 
Agency, 5 0 0  C Street, S.W., Washington DC 20472; and t o  t he  Off ice o f  Management and Budget, Paperwork 
~ e d u c t i o n  Project (3067-0148) ,  Washington, DC 20503.  
You are not required to respond to this collection of information unless a valid OM0 Control Number is displayed in the upper right corner of this 
form. I 

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

Community Name: Peoria, Citv of 

Flooding Source: Wash TSN-R1 E-S33 

Project Namelldentifier: GlendaleIPeoria ADMP U ~ d a t e  - Zone A Flood~lain Delineation 

1. REASON FOR NEW HYDROLOGIC ANALYSIS 
IXI No existing analysis Improved data Changed physical condition of watershed 

I Alternative methodology Proposed Conditions lCLOMRl 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: [XI Yes No Diskettes provided: Yes No 

2. METHODOLOGY FOR NEW ANALYSIS 
Indicate Method Reauired Data Data Included I Statistical Analysis of Gage Records Form 3 - Attachment A Yes IXI No 

0 Regional Regression ~quat ions Form 3 - Attachment C Yes [XI No 
PrecipitationiRunoff Model Form 3 - Attachment D Yes IXI No 
Other Back-up computations and supporting data [XI Yes No 

3. APPROVAL OF ANALYSIS 
The hydrologic analysis has already been approved by a local, state, or Federal Agency. [XI Yes No Not Required 

If Yes, attach evidence of approval. IXI Approval attached. If No, attach explanation. Explanation attached. 

4. COMPARISON OF BASE FLOOD DISCHARGES 
Location: Drainage Area (SqMil FISfcfsl Revised (cfs) I - - - - 
- - - - 
- - - - 
Note: When revised discharges are no t  significantly different than the FIS discharges, FEMA may require a confidence limits 
analysis /see attachment BI a t  a later dare to complete the review. 

I 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 Explanation Not Required I 

5. HISTORICAL FLOODING INFORMATION 
historical data are available for the flooding source please provide: Location, peak dischargeslwater-surface elevations and 

dates, and source of information. Data Attached IXI Data Not Available 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
FEMA Form 81-898 Hydrologic Analysis Form MT-2 Form 3 Page 1 of 5 
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1 FEMA Form 81-89C River~ne Hydraul~c Analysis Form MT-2 Form 4 Page 1 of 2 

FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  
RlVERlNE HYDRAULIC ANALYSIS Expires Apri l  30, 2001  

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 

urden 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 (3067-01481, Washington, DC 20503. 

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 

Community Name: Peoria. Citv of 

Flooding Source: Wash T5N-R1 E-S35 

Project Namelldentifier: GlendalelPeoria ADMP Update - Zone A floodplain deiineaion - 
1. REACH T O  BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRMIS) attached depicting area of the revision (highlighted, or circled)? [ql Yes 

Downstream Limit: New River Confluence. 114 Mile North of Jomax Rd. 

Upstream Limit: 112 Mile North of Jomax Rd., and 74'' Ave. Alianment 

2. MODELS SUBMITTED 

Reauirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-41 and a summary of the source of input parameters used 
in the models must be provided. The summary must include a description of any 
changes made from model to model (e.g., Duplicate Effective model t o  
Corrected Effective model). At a minimum, the Duplicate Effective (item 1) and 

Revised or Post-Project Conditions (item 4) models must be submitted. See 
ructions for directions on when other models may be required. 

for areas which do not have detailed 
f!w&g: 
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. 

I f  hydraulic models are not developed, hydraulic analyses (including all calculations1 for existing or pre-project conditions and 
revised or post-project 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 500-year 
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the 
Duplicate Effective model. This is required t o  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 continuous FIS 
model upstream and downstream of the revised reach. 

2. Corrected 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 cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 the effective model. 

3. Existina or Pre-Proiect Conditions Model Natural File Name Floodway File Name 
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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model lor Duplicate Effective model or Corrected Effective model, as appropriate) is 
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 is for the proposed project this model 

ust reflect proposed conditions. 

.Other - Please attach a sheet describing all other models submitted along with the file names. [XJ Natural Floodway 

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes rn No 

1 NOTE: I f  the effective studv is an aooroximate studv, the slooelarea method is recommended, 

I i f  the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the I reasonableness of the situation. 

I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

17 Floodway Surcharges Greater Than Maximum Allowed by CommunitylState 

I Water surface elevations higher than the end points of cross sections. 

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

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

I Explanation attached with Form Explanation provided on attached printout 

I If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No 
(see instructions for information on how to obtain CHECK-21 

5. REVISED FIRMIFBFM AND FLOOD PROFILES 

1. Profile Transition 

I a. 100-Year Water-Surface Elevations - 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. 

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

I 

I Downstream End within (feet) Upstream End ___ within (feet) 
Cross-Section # Cross-Section # 

I 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. 

I Downstream End within (feet1 Upstream End within (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box i f  information has been provided on profile) 

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

Stream Name Community Name 17 Corporate Limits labeled Study limits labeled 

I Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

HorizontalIVertical Scales indicated 100-year elevs profiled* 

I Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

I *All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report, 

I 
Floodway Data Table Attached Yes Not Required 

I I 
FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY 1 0.M.B No. 3067-0148 i 
I RlVERlNE HYDRAULIC ANALYSIS I Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 1 
to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
the accuracy of the burden estimate and any suggestions for reducing this 
Federal Emergency Management Agency, 500 C Street, S.W., Washington DC I 

20472: ano to the Office of ~anagement  and Budget. ~aperworc ~educt lon Projcct 13067-0148). Washington, DC 20503. 

You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 

I Flooding Source: Wash T5N-R1E-S36 I 

I Copy of FIRM(s1 attached depicting area of the revision (highlighted, or circled)? Yes I I Downstream Limit: Confluence With Wash T4N-R1 E-S02W at 74'h Ave. Alisnment I 

I described below must be submitted. 
1 If hydraulic models are not develoued, hydraulic analyses (including all calculations) for existing or pre-project conditions and 

Upstream Limit: Split Flow From Wash T5N-R1 E-S35 at 112 Mile North of Jomax Rd. 

2. MODELS SUBMITTED 

1 .  
. . ~ . .  

I revised or post-project conditions must be submitted. 
I 1. Duplicate Effective Model Natural File Name Floodway File Name 

Requirements: for areas which have detailed floodinq: 
Full input and output listings along with files on diskette for each of the models 
listed below (items 1-41 and a summary of the source of input parameters used 
in the models must be provided. The summary must include a description of any 
changes made from model to model 1e.g.. Duplicate Effective model to 
Corrected Effective model). At a minimum, the Duplicate Effective (item 1 I and 

e Revised or Post-Project Conditions (item 41 models must be submitted. See 
structions for directions on when other models may be required. 

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10.. 50-, loo-,  and 500-year 
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment t o  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 continuous FIS 
model upstream and downstream of the revised reach. 

2. Corrected 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 cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 the effective model. 

3. Existinq or Pre-Proiect Conditions Model Natural File Name n Floodway File Name 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model 
t o  reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior t o  the 
construction of the project for which the revision is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

for areas which do not have detailed 
floodinp: 
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 

I 4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised to reflect revised or post-project conditions. This model must incorporate any physical changes t o  the floodplain since 
the effective model was produced as well as the effects of the proiect. When the request is for the proposed wroiect this model I 

@wst reflect proposed conditions. 

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

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes IXI No 

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

4. RESULTS ( f rom the model used t o  revise t he  100-year water  surface elevations) 

If the results indicate any of the following, attach an explanation - t o  this form, or t o  the hydraulic model printout- as t o  the 
reasonableness of the situation. 

Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunityiState 

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

Floodway discharge is different than the Natural 100-year (base) flood discharge. .~ 
Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanation attached with Form Explanation provided on attached printout 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes NO 
(see instructions for information on how to obtain CHECK-2) 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transition 

a. 100-Year Water-Surface Elevations - 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) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 

i 
I 
! 

the existing floodway water surface elevations at each end of the project. 

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

c. Fioodway 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-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

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

0 Stream Name 0 Community Name 0 Corporate Limits labeled Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

HorizontaliVertical Scales indicated 100-year elevs profiled' 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 
1 

I Floodway Data Table Attached Yes Not Required 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  1 
I RlVERlNE HYDRAULIC ANALYSIS I Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE I 
ic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 

en 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 (3067-01481, Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this 

Note: Fill out one form for each flooding source studied 

Community Name: Peoria. Citv of 

Flooding Source: Wash T4N-R1 E-S02W 

Project Namelldentifier: Glendale/Peoria ADMP Update - Zone A flood~lain delineaion I 
1. REACH T O  BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRMIS) attached depicting area of the revision (highlighted, or circled)? Yes I I Downstream Limit: New River Confluence at 74'"ve. Aliclnment and Jomax Rd. I 

- ~ 

b a i t r u c t i o n s  for directions on when othe; models mav be required. I developed for the area, 'items 3 and 4 1 

Upstream Limit: 114 Mile South of Dvnamite Rd., and 112 Mile West of the 67'h Ave. Alianment I 
2. MODELS SUBMITTED 

w 1 described below must be submitted. 
( If hydraulic models are not developed, hydraulic analyses (including all calculations1 for existing or pre-project conditions and 

Requirements: 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 must be provided. The summary must include a description of any 
changes made from model to model (e.g., Duplicate Effective model to 
Corrected Effective model). At a minimum, the Duplicate Effective (item 1) and 
the Revised or Post-Proiect Conditions (item 41 models must be submitted. See 

revised or post-project conditions must be submitted. 
1. Du~l icate Effective Model fl Natural File Name Floodway File Name 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (lo-, 50-, TOO-, and 500-year 
multi-profile runs and the floodway run1 must be obtained and then reproduced on the requester's equipment t o  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 t o  provide a continuous FIS 
model upstream and downstream of the revised reach. 

for areas which do not have detailed 
floodinq: 
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 hvdraulic model is 

2. Corrected 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 cross sections t o  the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 t o  the date of the effective model but was not incorporated into the effective model. 

3. Existins or Pre-Project Conditions Model C] Natural File Name fl Floodway File Name 
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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name fl Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
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 is for the proposed project this model I 

0 ust reflect proposed conditions. 

5. - Please attach a sheet describing all other models submitted along with the file names. Natural Floodway 
I I 
I PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
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3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes IZ No 

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

4. RESULTS ( f rom t he  model used to revise t he  100-year wa te r  surface elevations) 

If the results indicate any of the following, attach an explanation - t o  this form, or t o  the hydraulic model printout- as to the 
reasonableness of the situation. 

Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState 

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

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

Project causes 100-year floodplain or floodway elevations t o  increase (state if increases are located off the 
requester's property) 

I Explanation attached with Form Explanation provided on attached printout I 
I If Hvdraulic model used is HEC-2. has it been checked with FEMA'S CHECK-2 computer program? Yes No I 

(see instructions for information on how t o  obtain CHECK-2) I 
5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - 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. I 
Downstream End within (feet) Upstream End -- within (feet) 

Cross-Section # Cross-Section # 

1 b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

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

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. 

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

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

Stream Name Community Name Corporate Limits labeled Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

I HorizontalIVertical Scales indicated 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations I 
I *All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

I Floodway Data Table Attached Yes Not Required 

I I 
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I FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067 -0148  1 
I RlVERlNE HYDRAULIC ANALYSIS I Expires Apri l  30, 2001  

PUBLIC BURDEN DISCLOSURE NOTICE I 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
,viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 4 burden to: Information Collections Manaaement. Federal Emeraencv Manaaement Aaencv. 500 C Street. S.W.. Washinaton DC I -. ~ - 

20472; and to the Office of ~anagelrlen; and ~"dge t .  paperwork Reduct:& Project 13067-01481. ~ a s l ? i n g t o n . ~ ~  20563. 

You are not required to respond to this collection of information ur~less a valid OM0 Control Number is displayed In the upper right corner of this 

I Flooding Source: Wash T4N-Rl E-S02E I 

I Copy of FIRM(s1 attached depicting area of the revision (highlighted, or circled)? IXI Yes I 

I Downstream Limit: New River Confluence at 114 Mile South of Jomax Rd. I 
Upstream Limit: 112 Mile North of Jomax Rd.. and 112 Mile West of 67'h Ave. Alionment I 

2. MODELS SUBMITTED 

R u e m e n t s :  for areas which have detailed flooding: 1 for areas which do .. no t  have detailed 
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 must be provided. The summary must include a description of any 
changes made from model t o  model (e.g., Dtlplicate Effective model to 
Corrected Effective model). A t  a minimum, the Duplicate Effective (item 1) and 
the Revised or Post-Project Conditions (item 4) models must be submitted. See 1 structions for directions on when other models may be required. 

r If hvdraulic models are not developed. hvdraulic analvses (including all calcula 

floodine: 
Only the 100-year (Base) flood profile i s  
required. A hydraulic model is not required 
for areas which do not have detailed 
flooding; however, 8FEs 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. 

ons) for existing or pre-project conditions and - . . 
revised or post-project 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-, l oo - ,  and 500-year 
multi-profile runs and the floodway 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 continuous FIS 
model upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name [7 Floodway File Name - 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any 
additional cross sections t o  the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 t o  the date of the effective model but was not incorporated into the effective model. 

3. Existina or Pre-Proiect Conditions Model Natural File Name n Floodway File Name - 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model 
t o  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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

I 4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised t o  reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since 
the effective model was oroduced as well as the effects of the oroiect. When the reouest is for the orooosed oroiect this model I . . ' .  . , 

reflect proposed conditions. 

- Please attach a sheet describing all other models submitted along with the file names. (XI Natural Floodway I 
PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes rn No 

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

4. RESULTS (from t he  model used t o  revise t he  100-year water  surface elevations) 

If the results indicate any of the following, attach an explanation - t o  this form, or to the hydraulic model printout- as t o  the 
reasonableness of the situation. 

I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges I 
Floodway Surcharges Greater Than Maximum Allowed by CommunitylState 

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

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

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

Explanation attached with Form Explanation provided on attached printout 

I If Hvdraulic model used is HEC-2. has it been checked with FEMA'S CHECK-2 comouter prowam? n Yes n NO I 

I a. IOO-Year Water-Surface Elevations - 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. I 

I Downstream End within (feet) Upstream End -- within (feet) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 

I 
the existing floodway water surface elevations at each end of the project. I 

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

I 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. I 

I Downstream End within (feet) Upstream End within -- (feet) 
Cross-Section # Cross-Section # 

I 2. Profile Checklist (check box if information has been provided on profile) I 
I The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: I I Stream Name Community Name Corporate Limits labeled Study limits labeled I I Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled I 
I HorizontalIVertical Scales indicated 100-year elevs profiled* I 
I Road Crossings Labeled Low Chord Elevations Top of Road Elevations I 
I *All recurrence intervals in the effective study must also be profiled. I I Floodway Data Table I 
& Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report 

I 
Floodway Data Table Attached Yes Not Required 

I I 
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i FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 

FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  
RlVERlNE HYDRAULIC ANALYSIS Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
blic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
viewing 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 (3067-01481, Washington, DC 20503. 

You are not required to respond to this collection of information unless a valid OM6 Control Number is displayed in the upper right corner of this 
form. 

Note: Fill out one  fo rm fo r  each flooding source studied 

Community Name: Peoria, Citv of and MaricoDa Countv Unincor~orated Area 

Flooding Source: Wash T4N-R1 E-SOZ 

Project Namelldentifier: Glendale/Peoria ADMP Update - Zone A flood~lain delineaion 

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 FIRM(s1 attached depicting area of the revision (highlighted, or circled)? Yes 

Downstream Limit: Aaua Fria River Confluence at HaDDv Vallev Rd., and 1071h Ave. 

Upstream Limit: 115 Mile South of Dvnamite Rd., and 115 Mile West of 9 lStAve.  Alionment 

2. MODELS SUBMITTED 

Reauirements: for areas which have detailed floodinq: 
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 must be provided. The summary must include a description of any 
changes made from model to model (e.g., Duplicate Effective model to 
Corrected Effective model). A t  a minimum, the Duplicate Effective (item I )  and 
the Revised or Post-Project Conditions (item 4) models must be submitted. See 

structions for directions on when other models may be required. 

for areas which do not have detailed 

floodinq: 
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 t o  
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 developed, hydraulic analyses (including all calculations1 for existing or pre-project conditions and 
revised or post-project conditions must be submitted. 
1. Du~l icate 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 500-year 
multi-profile runs and the floodway 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 t o  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. Corrected 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 cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 the effective model. 

3. Existing or Pre-Proiect Conditions Model Natural File Name Floodway File Name 
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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
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 is for the proposed project this model 

ust reflect proposed conditions. 

5. - Please attach a sheet describing all other models submitted along with the file names. Natural [7 Floodway 

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes No 

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

4. RESULTS (from t he  model used to revise t he  100-year wa te r  surface elevations) 

) If the results indicate anv of the following, attach an explanation - to this form, or to the hydraulic model printout- as to the I I reasonableness of the situation. 
. 

I 
Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState 

Water surface elevations higher than the end points of cross sections 

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

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

Explanation attached with Form Explanation provided on attached printout 

I If Hvdraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes NO I 
(see instructions for information on how to obtain CHECK-21 I 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - 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. I 
I Downstream End within (feet) Upstream End - within (feet) 

Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 

I the existing floodway water surface elevations at each end of the project. I 
Downstream End within (feet) Upstream End within (feet) 

Cross-Section # Cross-Section # 

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-Section # Cross-Section # 

1 2. Profile Checklist (check box i f  information has been provided on profile) I 
I The following information (unless in  parentheses) must be included at the same scale as the existing profiles for this project: I 

I Stream Name Community Name Corporate Limits labeled Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

I HorizontalIVertical Scales ind~cated 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

'All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

I Floodway Data Table Attached Yes Not Required 

I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0 .M.B  No. 3067 -0148  
RlVERlNE HYDRAULIC ANALYSIS Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 
eviewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 

viewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
urden to: Information Collections Management. Federal Emeraencv Manaclement Aclencv. 500 C Street. S.W.. Washinaton DC C I ~~ 

20472: and to rlle Office of ~anagenlen; and &dget, paperwork ~edbcrio; Project (3067-0148), ~ a s h i n ~ t o n , ~ ~  20563. 
You are not required to respond to this collection of information unless a valid OM8 Control Number is displayed in the upper right corner of this 

I Flooding Source: Wash T4N-R1 E-SO4 I 
Project Namelldentifier: GlendaleIPeoria ADMP Update - Zone A floodplain delineaion I 

1. REACH TO BE REVISED 

) Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. i ~ ~ I Copy of FIRMlsI attached depicting area of the revision (highlighted, or circled)? [XI Yes I 
I Downstream Limit: Confluence With Wash T4N-R1E-SO7 :3/8 Mile North of Happy Vallev Rd.. and 114 Mile East of Lake 

Pleasant Rd. I 
Recuirements: for areas which have detailed flooding: for areas which do not have detailed I Full input and output listings along with files on diskette for each of the models I floodino: I 

I described below must be submitted. 
If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions and 

listed below (items 1-4) and a summary of the source of input parameters used 
in the models must be provided. The summary must include a description of any 
changes made from model to model (e.g.. Duplicate Effective model to 

Effective model). A t  a minimum, the Duplicate Effective (item 1) and 
e Revised or Post-Project Conditions (item 4) models must be submitted. See 
structions for directions on when other models mav be reauired. 

revised or post-project conditions must be submitted. 
1. Du~l icate Effective Model Natural File Name Floodway File Name 
Co~ ies  of the hvdraulic analvsis used in the effective FIS. referred t o  as the effective models (lo-, 50-, loo- ,  and 500-vear 

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 

I mu'lti-profile runs and the floodway 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 continuous FIS 
model upstream and downstream of the revised reach. I 
2. Corrected 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 cross sections to the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 the effective model. 

3. Existinc or Pre-Proiect Conditions Model Natural File Name n Floodway File Name 
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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised to reflect revised or post-project conditions. This model must incorporate any physical changes t o  the floodplain since 
he effective model was produced as well as the effects of the project. When the request is for the proposed project this model 
ust reflect proposed conditions. 

(5. - Please attach a sheet describing all other models submitted along with the file names. [XI Natural Floodway I 
I PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 



FEMA Form 81-89C Riverine Hydraulic Analysis Form 



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

1 NOTE: I f  the effective study is an approximate study, the slopelarea method is recommended. I 

I reasonableness of the situation. I 
I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges I 
I Floodway Surcharges Greater Than Maximum Allowed by CommunitylState I 
I Water surface elevations higher than the end points of cross sections. I 
I fl Floodway discharge is different than the Natural 100-year (base) flood discharge. I 
I fl Project causes 100-year floodplain or floodway elevations t o  increase (state if increases are located off the 

requester's property) I I Explanation attached with Form Explanation provided on attached printout I 

I a. 100-Year Water-Surface Elevations - 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. I 

I Downstream End within (feet1 Upstream End within (feet) 
Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

I I 
I Downstream End within (feet) Upstream End within, lfeetl 

Cross-Section # Cross-Section # 

I 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. I 
Downstream End within (feet) Upstream End -- within (feet) 

Cross-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

Stream Name Community Name Corporate Limits labeled Study limits labeled 

Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled 

HorizontalIVertical Scales indicated fl 100-year elevs profiled* 

Road Crossings Labeled Low Chord Elevations Top of Road Elevations 

"All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

1 Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached Yes Not Required 

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

I I 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
RlVERlNE HYDRAULIC ANALYSIS Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 
viewing 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 to this collection of information unless a valid OMB Control Number is displayed in the upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 
Community Name: Peoria. Citv of 

Flooding Source: Wash T5N-R1 E-S33 

Project Namelldentifier: GlendaleIPeoria ADMP Update - Zone A floodplain deiineaion 

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 FIRM(s) attached depicting area of the revision (highlighted, or circled)? Yes 

Downstream Limit: Confluence With Wash T4N-R1 E-SO7 at 114 Mile North of Jomax Rd.. and 114 Mile East of Lake Pleasant 
Rd. - 
Upstream Limit: 112 Mile North of Jomax Rd.. and 114 Mile East of the 91" Ave. Alianment 

2. MODELS SUBMITTED 

Resuirements: 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 must be provided. The summary must include a description of any 
changes made from model to model 1e.g.. Duplicate Effective model to 
Corrected Effective model). At a minimum, the Duplicate Effective (item I 1  and 

e Revised or Post-Project Conditions (item 4) models must be submitted. See 
structions for directions on when other models may be required. 

for areas which do not have detailed 
&!c&g: 
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 developed, hydraulic analyses (including all calculations1 for existing or pre-project conditions and 
revised or post-project conditions must be submitted. 
1. Duolicate 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 500-year 
multi-profile runs and the floodway 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 continuous FIS 
model upstream and downstream of the revised reach. 

2. Corrected 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 cross sections t o  the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected 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 the effective model. 

3. Existinq or Pre-Proiect Conditions Model Natural File Name Floodway File Name 
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 is being requested. If no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

4. Revised or Post-Proiect Conditions Model Natural File Name n Floodway File Name 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised to reflect revised or post-project conditions. This model must incorporate any physical changes t o  the floodplain since 
he effective model was produced as well as the effects of the project. When the request is for the proposed project this model 
ust reflect proposed conditions. 

5. - Please attach a sheet describing all other models submitted along with the file names. [YI Natural Floodway 

PLEASE REFER T O  THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 



FEMA Farm 81-89C Riverine Hydraulic Analysis Form 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? Yes • No 

1 NOTE: I f  the effective studv is an amroximate studv, the slopelarea method is recommended. I 

I reasonableness of the situation. I 
I Supercritical depth Critical Depth Drawdowns Negative Floodway Surcharges I 
I Floodway Surcharges Greater Than Maximum Allowed by CommunityIState I 
I Water surface elevations higher than the end points of cross sections. I 
I Floodway discharge is different than the Natural 100-year (base) flood discharge. 

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

I Explanation attached with Form Explanation provided on attached printout I I I f  Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? Yes No I 
(see instructions for information on how to obtain CHECK-21 I 

5. REVISED FlRMlFBFM AND FLOOD PROFILES 

1. Profile Transition 1 
I a. 100-Year Water-Surface Elevations - 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. I 
I Downstream End within (feet) Upstream End within (feet1 

Cross-Section # Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 

8 
the existing floodway water surface elevations at each end of the project. I 

I Downstream End within (feet) Upstream End within (feet) 
Cross-Section # Cross-Section # 

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-Section # Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

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

ream Name Community Name Corporate Limits labeled Study limits labeled I I Confluences labeled Channel Stationing Streambed profiled Cross Sections labeled I I HorizontalIVertical Scales indicated 100-year elevs profiled* I I Road Crossings Labeled Low Chord Elevations Top of Road Elevations I 
I "All recurrence intervals in the effective study must also be profiled. I 
I Floodway Data Table I 

Attach a Floodway Data Table for each cross section listed in the published Fioodway Data table in the FIS report. 

I 
Floodway Data Table Attached Yes Not Required 

i I 
FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067 -0148  
BRIDGEICULVERT Expires Apri l  30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for  th is  form is estimated t o  average 2 hours per response. The burden est imate 
includes t he  t ime for  reviewing instructions, searching existing data sources, gathering and maintaining t he  
needed data, and completing and reviewing t he  form. Send comments regarding t he  accuracy of t he  burden 
estimate and any suggestions for reducing th is  burden to:  Information Collections Management, Federal 
Emergency Management Agency, 5 0 0  C Street, S.W., Washington, DC 20472;  and t o  t he  Office of  Manage- 
ment  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 Control Number is displayed in the upper right corner of 
this form. 

I Community Name: Citv of Peoria I I Flooding Source: Wash T4N-R1E-S02E I 
I Project Nameildentifier: Glendale1 Peoria ADMP Update - Zone A Floodplain Delineation I 

1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): Culvert i Roadway I 
2. Location of bridgeiculvert along flooding source (in terms of stream distance or cross-section identifier): 

1 14 mile northeast from downstream limit, between cross sections 10  and 3 0  (20 was ommitted) 

3. This revision reflects (check one of the following): 

I New bridgeiculvert not modeled in the FIS 

Modified bridgeiculvert previously modeled in the FIS 

New analysis of bridgeiculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure fe.g., HEC-2 with special bridge routine, WSPRO, HY8) 

Culvert Master V1.O 

If different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding 
source could not analyze the structure(s). (Attach justification) 

Justification attached Yes [XI No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

i FEMA Form 81-89F BridgciCulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 
b 1 

Attach plans of the structure(s1 certified by a registered professional engineer. The plan detail and information should include 
the following (check the boxes i f  the information has been provided): 

Dimensions (height, width, span, radius, length) 

Shape (culverts only) 

Material 

Beveling or Rounding 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

Structure Invert Elevations - Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1 0 0 -  
year (base flood) water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood elevations, then provide the following information (Check the box if provided): 

Estimated sediment load 

Method used to estimate sediment transport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) t o  account for sediment transport 

FEMA Form 81-89F BridgeICulvert Form MT-2 Form 7 Page 2 of 2 



SECTION ZA-3: MAPPING AND SURVEY INFORMATION 

3.1 Field Survey Information 

Field surveys were conducted for hydraulic structures in order to supplement aerial 

topographic mapping, establish Elevation Reference Markers (ERM's), and to verify 

the project's topographic mapping. Field survey results are documented in Appendix 

C. 

3.2 Mapping 

3.2.1 Watershed Map 

The watershed boundaries and hydrologic parameters were obtained primarily 

from the 200 scale, two (2)-foot contour mapping generated as part of the 

Arizona Canal Diversion Channel Area Drainage Master Plan (ACDC 

ADMP) prepared by Kaminski-Hubbard for the District (Reference 1). This 

mapping covers most of the study area. However, the western and northern 

portions of the study were not covered. For these areas, USGS 7.5 minutes 

quadrangle maps (Reference 2) and mapping developed for the Agua Fria 

River Corridor (Reference 3) were used for developing the hydrology 

parameters. 

3.2.2 Soils Map 

Electronic soils maps were obtained from the District's GIS department. This 

mapping is a digital version of the NRCS (formerly SCS) Soil Survey of 

Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona 

(Reference 7) and Soil Survey of Central Maricopa County, Arizona 

(Reference 8). 
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3.2.3 Land Use Map 

The existing land use mapping was obtained from 1999 aerial photos provided 

by the District (Reference 6) and The Aerial Photo Book - The Real Estate 

Atlas - Phoenix, First Quarter 1999 (Reference 5). 

3.2.4 Floodplain Maps 

In general, the same maps used to develop the hydrology were used to 

delineate the floodplain. Exceptions are the areas that were included as part of 

the Glendale Peoria Area Drainage Master Plan New Mapping (Reference 4). 

Furthermore, some areas required more detailed topographic information of 

man made channels and hydraulic structures. The original mapping of these 

areas was supplemented with field survey (see Appendix C). Floodplain 

mapping was also provided by Coe and Van Loo Consultants Inc., for the 

south reach of Wash T4N-RlE-S02E (Reference 20). 
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SECTION ZA-4: HYDROLOGY 

4.1 Method Description 

The peak flows in this study area were obtained through precipitation/runoff 

modeling. The hydrologic modeling was performed by means of the 1991 version of 

the HEC-1 computer program as developed by the U.S. Army Corps of Engineers 

(Reference 9). In some of the model development, the HEC-DSS utility was used to 

integrate existing HEC-1 model data into the modeling that was developed for this 

study. The models were developed using Green and Ampt methodology to estimate 

the rainfall losses. Excess rainfall was then routed to the concentration points using 

the Clark Unit Hydrograph. The estimation procedures for model parameters and 

components were based on the Drainage Design Manual for Maricopa County - 

Volume I -Hydrology (Reference 10). 

A duration of six hours was used as the base model for this study, because it produced 

higher peak flows than the 24-hour storm. However, the 24-hour storm was used to 

analyze storage requirements. Flow through regional detention basins was modeled 

using the level-pool reservoir routing method. The normal depth routing method was 

predominantly utilized for routing hydrographs from one concentration point to the 

next. 

Detailed discussions on parameter estimation and problems encountered during the 

study are presented in Glendale Peoria Area Drainage Master Plan Update- 

Hydrology- Volume HY (hereinafter refelred to as The Hydrology Report). 

The estimated 100-year peak discharges that are relevant to this Zone A floodplain 

delineation are summarized in Table ZA 7-1 and detailed in Appendix D.6. In many 

cases the original hydrology routing schematic from The Hydrology Report did not 

allow for the flows at important wash concentration points to be obtained directly. In 
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order to obtain the desired flows, minor modifications were made. These 

modifications are presented in Appendix D.6. 
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SECTION ZA-5: HYDRAULICS 

5.1 Method Description 

The floodplain limits were estimated using approximate methods. Cross-sections 

were obtained using Boss RMS software (Reference 11). Using these cross-sections 

along with the general slope of the wash and estimated n-values, a normal depth was 

calculated using Manning's formula. The resulting water surface elevation was then 

inputted into RMS as a known water surface. The inundation limits were plotted 

automatically by RMS and adjusted manually in areas where RMS had problems. 

5.2 Work Study Maps 

The work study maps consisted of grids generated using Eagle Point TINS. These 

tins were obtained using topographic data obtained from the ACDC ADMP 

(Reference I), Glendale Peoria ADMP Update Mapping (Reference 6), USGS 7.5 

Minute Quadrangles (Reference 2) and 1999 Aerial Photographs (Reference 5). 

5.3 Parameter Estimation 

5.3.1 Roughness Coefficient 

The roughness coefficients were estimated from field observations and using 

the methodology described in Manning's Roughness Coefficientfor Stream 

Channels and Flood Plains in Arizona (Reference 13). Detailed location 

information and field photographs are included in Appendix E.1. 

5.3.2 Expansion and Contraction Coefficients 

Since this is an approximate method study using normal depth calculations, 

the use of expansion and contraction coefficients is not required. 
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5.3.3 Riverine Stations 

Riverine stations were not developed for this approximate method study. 

Since there is no base flood elevations associated with the approximate 

method, this stationing is not required. 

5.4 Cross Section Description 

Cross-sections for this study were obtained from the project's work map. Plots of the 

cross-sections used for the hydraulic analysis are included in Appendix E.2. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jumps and Drop Analysis 

No obvious hydraulic jumps or drops occur within the study area, with the 

exception of wash T4N-R2E-S18. This wash contains a drop structure and 

possible hydraulic jumps. However, the drop structure is located at the 

downstream end of the wash and does not effect the hydraulics upstream. 

Furthermore, it is likely that a hydraulic jump will take place in the middle 

reach of this wash, where the flow is supercritical through a narrow concrete 

channel. 

5.5.2 Bridges and Culverts 

The only culverts with hydraulic significance are located in washes T4N-R2E- 

S18 (Thunderbird Park) and T4N-RlE-S02E. All other culverts were ignored 

and all flow was assumed to overtop the roadways. The significant culverts in 

wash T4N-R2E-S18 were analyzed using HY8 Computer Program 

(Reference 16) and Federal Highway Administration (FHA) nomograms 

(Reference 17). Where the culverts produced enough backwater to overtop, a 

weir equation was used along with the nomograms. Detailed backwater 

calculations are included in Appendix E.4. The analysis for the culvert in 

Wash T4N-R1E-S02E was performed by Coe and Van Loo Consultants Inc. 

using Culvert Master (Reference 19) and is included in Appendix E. 
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5.5.3 Levees and Dikes 

The only levees or dikes within the delineated area are non-engineered, and 

are expected to fail under the 100-year flooding conditions. Hence, the study 

has assumed that they have little or no effect on the floodplain limits. In 

particular, a levee exists on the southern reach of wash T4N-R2E-S18. Cross 

sections were created that show both the normal depth if the levee fails, and 

also with the levee in place. These cross sections are located in Appendix 

E.2. Cross section number nine shows the normal depth when the levee fails 

after the culvert crossing at the south side of Thunderbird Park. Cross 

sections numbers one and five show the normal depth of the 100 year flow if 

it were contained within the channel. Once again, since the levee is non - 

engineered, the floodplain inundation limits were estimated using the 

assumption that the levee fails. However, the water flow depth was estimated 

assuming the levee was in place. 

5.5.4 Islands and Flow Splits 

Approximate methodology is usually not detailed enough to accurately depict 

the effect of flow splits. However, where obvious splits occurred additional 

analysis was performed. The procedure is described in Section 5.7 

5.5.5 Ineffective Flow Areas 

After the preliminary flooding boundaries were plotted, the wash cross- 

sections were checked to insure that each reflected the actual flow area. 

Several cross-sections were modified to exclude tributaries and non-effective 

areas. 

5.5.6 Supercritical Flow 

All of the washes analyzed in this study appear to be in the sub-critical 

regime, except for the middle reach of wash T4N-R2E-S18. However, the 

approximate methodology is not detailed enough to discern reaches of 

possible super-critical flow in all of the washes. The supercritical flow in 
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wash T4N-R2E-S18 is due to a concrete channel on a steep slope that was 

constructed to convey flow through a residential development. The analysis 

of this reach is included in Appendix E.5. 

5.6 Floodway Modeling 

Floodway modeling is not required under approximate methodology. 

5.7 Problems Encountered During Modeling 

5.7.1 Special Problems and Solutions 

Several problems were encountered while generating the cross-sections and 

plotting the limits of inundation. The following paragraphs describe these 

problems and how they were solved. 

5.7.1.1 Flow Splits 

The topography of the study area is very flat and for this reason 

flow splits are very common. Most of the flow splits either merge 

with another wash or return to the original wash further 

downstream creating islands. Flow splits required the use of 

iterative methods to determine the flow in each branch. Flow splits 

were identified as situations in which the normal depth calculations 

showed that the water was not contained within the wash 

overbanks, and spilled into another area. When this occurred, the 

water surface elevation of the normal depth for the original wash 

was calculated using the original full flow. Then a new cross 

section was created using only the ground geometry of the area 

that was to convey the overspilling, or split, flow. The normal 

depth in this new cross section was iterated using varying flow 

values, until the water surface elevation was equal to that of the 

original wash. The flow corresponding to this normal depth was 

Page ZA-5:4 



assumed to be the split flow amount. This flow was conveyed 

downstream via a different route. Several significant flow splits 

occur within the study area and are discussed below. 

5.7.1.1.1 Washes T4N-RlE-S21 and T4N-RlE-S20 

The first flow split occurs at the upstream ends of 

washes T4N-RlE-S21 and T4N-R1E-S20. These 

washes convey the flow between Pinnacle Peak Road 

and Rose Garden Lane at approximately 95'h Ave. 

When computing the normal depths for each wash at 

Pinnacle Peak Road it was found that the inner hanks of 

each are overtopped. Hence, the two washes behave as 

one wash until topographic features divide the 

watercourses again. 

5.7.1.1.2 Wash T5N-RlE-S35 

Another flow split occurs in wash T5N-RlE-S35. This 

wash conveys the runoff from basins located near the 

east side of the New River Dam. Two flow splits 

actually occur in this wash. However, the flow split 

depicted on the delineation map, (see Exhibit 4), at 

Jomax road is not significant enough to warrant any 

additional analysis. This flow split was created by the 

roadside ditch constructed on the upstream edge of 

Jomax Rd. The ditch will calry flow up to its banks. 

Any additional flow would spill over the road, and flow 

back to the original wash. Therefore, the inundation 

limits were located at the banks. The other flow split in 

Wash T5N-R1E-S35 was analyzed using the previously 

described iterative method. It had a noticeable effect on 
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the flow in the downstream reaches of the washes. The 

banks of the wash are overtopped at cross section 

number 80. (see Appendix E.2.) The flow that spills 

out is then conveyed downstream in what appears to be 

an old wash bed. This wash was namedT5N-R1E-S36, 

and ends up connecting into wash T4N-R1E-S02W. 

Hence, the original flow in wash T4N-R1E-S02W was 

increased by the flow conveyed in wash TSN-R1E-S36 

(split flow from T5N-RlE-S35). Conversely, the 

original flow in wash T5N-RlE-S3S was decreased by 

the flow overspilling into wash TSN-RlE-S36. 

5.7.1.1.3 Wash T4N-K2E-S18 

The next flow split occurs in the middle reach of wash 

T4N-R2E-S18. This wash flows south from the 

residential developments near Happy Valley Rd. and 

66" Ave, through Tunderbird Park, and eventually into 

the north side of the Arrowhead Ranch Lakes 

development. The flow split occurs at 61'' Dr. and 

Questa Dr. At this location the wash is a concrete 

lined channel. The normal depth calculations show 

that the channel overtops and spills unto 61S' Dr. The 

flow that spills Into the roadway is conveyed 

downstream within the roadway right of way, creating 

a split flow condit~on. The flow conveyed in the 

roadway was estimated using cross section number 

260. (see Appendix E.2.) Field survey information 

(See Appendix C), along with aerial photos 

(Reference 6)  were used to estimate the inundation 

limits in this area. It was found that another wash at 

the south end of 61S' Dr. carries the diverted flow back 
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to the main wash (T4N-R2E-SlE), as depicted in the 

delineation map. (see Exhibit 6) Thus, the flows 

downstream of the split are not affected. In the 

floodplain maps the flow was depicted as contained 

within the wash and the right of way of 61StDr., 

creating an island where a house is located. 

5.7.1.2 Outdated Mapping Due To Recent Development 

In some areas the natural historic drainage patterns were altered 

significantly by recent development. Specifically, the location of 

thalwags and hydraulic base lines changed. The historical 

conditions for this study were found using the USGS Mapping 

(Reference 2). The blue thalwag lines on the USGS maps were 

originally used to develop the hydraulic base lines for this analysis. 

After cutting cross sections using more recent topographical 

information, such as the ACDC ADMP Contours (Reference I), 

and or field survey information (see Appendix C), it was found 

that some of the washes had shifted. Examination of the aerial 

photos (Reference 6) revealed that development had taken place in 

the areas where shifts occurred. The construction of many 

residential lots have altered the natural characteristics of wash 

T4N-R2E-S18. This wash is located north of the Arrowhead Lakes 

Ranch area and flows from the Ludden Mountain foothills, south 

through Thunderbird Park. A comparison of the aerial photos 

(Reference 6) to the USGS maps (Reference 2) showed that the 

wash's alignment had been changed along the majority of its 

length. The changes include a concrete channel through a housing 

cluster (61S' Dr. and Questa Dr.), a natural earth channel (middle 

reach of wash), a diversion around another housing development 

(Happy Valley Rd. and 5gth Ave.), and a levee at the south end of 

the wash. Each reach has been summarized in Appendix D.1. 
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Since the available mapping did not reflect the existing topography 

in this wash, the thalwag was created using aerial photos and field 

observations. Field survey information was gathered in the form 

of spot elevations taken at various sections. Elevations were 

interpolated between each surveyed section, in order to create the 

current topography. This topographic information was used to 

generate cross sections of the wash. Using normal depth 

calculations, the water surface elevation at each section was found. 

With these elevations, the inundation limits were interpolated 

manually between each section. Final adjustments to the 

floodplain were made using the aerial photos along with survey 

and contour information. 

5.7.1.3 Adjacent Washes Merging 

In some areas within the study limits, adjacent washes were found 

to merge during the 100-year stonn event. Each wash was first 

analyzed separately. After discovering that the flow was not 

contained within each wash, a new analysis was performed. This 

analysis used the combined flows from each wash. Washes T4N- 

RlE-S20 and T4N-RIE-S21 demonstrate this effect. The 

procedure used for analyzing these washes was previously 

described in Section 5.7.1.1. In some cases, each wash would 

overflow into one larger wash, and then eventually become 

separated again downstream. This effect creates islands at some 

locations within the study area. However, unless the size and 

elevation of the islands are significant, the entire area is assumed to 

be within the floodplain. This effect is demonstrated in the middle 

reach of wash T4N-R2E-S18, (Thunderbird Park). The procedure 

used for delineating this portion of the wash was previously 

described in Section 5.7.1.1.3. 
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: 5.7.1.4 Wash T4N-RlE-S02E and the Terramar Development 

The southern reach of wash T4N-R1E-S02E passes through the 

Terramar development. This is a new development that was not 

included on the mapping that Entellus used for the floodplain 

delineation. However, a channel is currently in place through the 

development that is intended to carry the 100-year flow. The 

design of this channel was part of the Drainage and Infrastructure 

Design Report for the Terramar Development by Coe and Van Loo 

Consultants Inc. (Reference 18) It was decided that the proposed 

Zone A floodplain would consider the channel through the 

Terramar development. Coe and Van Loo was responsible for 

modifying the preliminary floodplain delineated by Entellus. Coe 

and Van Loo provided hydraulic calculations from the Jomax Road 

crossing to the southwest limit of the Terramar development. This 

analysis included the crossing of Jomax Road, which they analyzed 

using more detailed mapping and survey information than was 

previously available to Entellus. From their analysis, the portion 

of the road that is overtopped by the 100-year peak flow is much 

more narrow than previously assumed. These calculations have 

been included in Appendix E. Furthermore, Coe and Van Loo 

designed the existing channel through the Terramar development 

for a flow greater than the estimated 100-year flow. A copy of the 

HEC-2 model prepared by Coe and Van Loo are included in 

Appendix E as well. Coe and Van Loo adjusted the floodplain to 

show that Jomax Road tends to concentrate the flow at the location 

of a set of culverts on the northwest corner of the Terramar 

development (approximately the 75" Avenue alignment). The flow 

then passes through the culverts and over a dip section in the road. 

Their analysis also shows that the 100-year flow is conveyed 

entirely within the channel through the Terrarnar Development. 
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5.7.2 Modeling Warning and Errors 

This section does not apply to approximate methodology 

5.8 Calibration 

This section does not apply to approximate methodology 

5.9 Final Results 

5.9.1 Hydraulic Analysis Results 

The results of the normal depth hydraulic analysis are included in Appendix 

E.2. and the flooding limits are shown in Exhibits 1 through 6. Full size 

exhibits are located in the pockets at the end of this volume and half sizes are 

at the end of this section. A digital copy of the exhibits and hydraulic 

calculations are also included on a CD on the back cover of this volume. 
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SECTION ZA-6: EROSION AND SEDIMENT TRANSPORT 

Erosion and sediment control are not in the scope of work for this project. No 

significant signs of erosion were observed in the field. 
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SECTION ZA-7: DRAFT FIS DATA 

7.1 Summary of Discharges 

The discharge summary is provided in Table ZA -7.1 

TABLE ZA - 7.1: SUMMARY OF DISCHARGES 
-- 

100 Year Discharge 
Flood Source and Location 

(cfs) 

Aqua Fria River Confluence 

Happy Valley Rd. and 107'~ Ave. 

Happy Valley Rd. and Lake Pleasant Rd. 

318 Mile North of Happy Valley Rd. 

Alignment and 118 Mile East of Lake 

Pleasant Rd. 

112 Mile North of Jomax Rd. and 114 Mile 

East of Happy Valley Rd. 

T4N-RlE-SO4 

318 Mile North of Happy Valley Rd. and 

114 Mile East of Lake Pleasant Rd. 

T5N-RlE-S33 

114 Mile North of Jomax Rd. and 114 Mile 

West of 91St Ave. Alignment 
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100 Year Discharge 
Flood Source and Location 

(cfs) 

New River Confluence, 114 Mile North of 

Jomax Rd., Upstream of flow split TSN- 

R1E-S36 

New River Confluence, 114 Mile North of 

Jomax Rd., Downstream of flow split 

TSN-R1E-S36 

112 Mile North of Jomax Rd. and 74th Ave. 

Alignment 

T5N-RlE-S36 

Split Flow from TSN-R1E-S35 

T4N-RlE-S02W 

New River Confluence at Jomax Rd. and 

7sth Ave. Alignment, Downstream of 

TSN-RlE-S36 

7sth Ave. Alignment, Upstream of TSN- 

R1E-S36 

T4N-RlE-S02E 

New River Confluence at 114 Mile South 

of Jomax Rd. 

114 Mile North of Jomax Rd. and 69" 

Ave. Alignment 
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-- 

100 Year Discharge 
Flood Source and Location 

(cfs) 

Villa Montop Dl.. Aligntncnt and 59Ih 1380 

Ave. 

Pinnacle Peak Rd. and 63rd Ave. 1320 

Alignment 

Alameda Rd. Alignment Between Pitcher 

Hill and Thunderbird Mt. 

Happy Valley Rd. and 57th Ave. 

112 Mile North of Happy Valley Rd. at 940 

Ludden Mt. 

T4N-RlE-S20 

Rose Garden Ln, and Lake Pleasant Rd. 

Deer Valley Rd. Alignment and 99" Ave 

Alignment 

T4N-RlE-S21 

Rose Garden Lane and Proposed Lake 

Pleasant Pkwy. 

114 Mile North of Deer Valley Rd. 

Alignment and 97" Ave. Alignment 

T4N-RlE-S16 

Deer Valley Rd. Alignment and 91St Ave. 
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7.2 Floodway Data 

Floodway data is not required for approximate methodology. 

7.3 Annotated Flood Insurance Maps 

The most recent Flood Insurance Rate Maps (FIRMS) have been annotated with the 

thalwags of the delineated washes. The applicable panels are 1185, 1180E, 1160 and 

1170. They have been included in the pocket at the end of this section. 

7.4 Flood Profiles 

Flood profiles are not required for approximate methodology. 
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APPENDIX A. REFERENCES 

A.1. Data Collection Summary 

For data collection, refer to the Glendale Peoria Area Drainage Master Plan 

Update Data Collection Report Volume DC. 

A.2. Reference Documents 

The following is a list of references used during the course of this study: 

1. Kaminski-Hubbard Engineering, Inc. Arizona Canal Diversion Channel Area 

Drainage Master Study, Volumes 1.2, 1.3 and 1.5, May 1995 

2. United States Geological Survey, 7.5 minutes quadrangle topographic 

mapping. 

3. Aerial Mapping Company, Aqua Fria River Study, February 1995. 

4. Databased Tertain Mapping, Inc. Glendale Peoria ADMP Uphie  Aerial 

Mapping and Photography, January 2000. 

5. Rupp Aerial, The Aerial Photo Book- The Real Estate Atlas - Phoenix. Third 

Quarter, 1999. 

6. Flood Control District of Malicopa County, Aerial Photographs; First 

Quarter, 1999. 

7. U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of 

Aquila- Carefree Area, April 1986. 
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8. U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of 

Maricopa County, Arizona- Central Part, April 1986. 

9. U.S. Department of Army, Corps of Engineers, Hydrologic Engineering 

Center, Generalized Computer Program 723-X6-L2010, HEC-1 Flood 

Hydrograph Package, Davis California, February 1981, Revised May 1991. 

10. Flood Control District of Maricopa County, Hydrology Design Manual for 

Maricopa County, Arizona, Volume I, Hydrology, January 1995. 

11. Boss International, Inc. River Modeling System (RMS) version 4.1. 

12. Arizona Department of Water Resources, Flood Warning and Dam Safety 

Section, Delineation of Riverine Floodplains in Arizona. 

13. U.S. Geological Survey, 1991. Manning's Roughness Coefficients for Stream 

Channels and Floodplains in Maricopa County, Arizona. 

14. Flood Control District of Maricopa County, Drainage design Manual for 

Maricopa County, Volume 11, Hydraulics. 

15. Chow, V.T., Open Channel Hydraulics, McGraw-Hill, 1959. 

16. Federal Highway Administration, HY8 version 6.0 

17. United States Department of Transportation, September 1985. Hydraulic 

design of Highway culverts, Hydraulic Design Series No. 5. FHWA Report 

No. 1-P-85-15. 

18. Coe & Van Loo Consultants, Inc., Drainage Report For Terramar - Parcel 13 

Peoria, AZ, 1998 
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19. Haestad Methods, Inc., Culvert Master Version 1.0 

20. Coe and Van Loo Consultants, Inc., Aerial Mapping, 1996 
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d 8401 West Monroe Streel, Peoria, Arizona 85345 

APPROXIMATED FLOODPLAIN DELINEATION STUDY 

This notice has been mailed to persons on record as owning property within the boundaries of 
a recently completed floodplain delineation study performed as a part of the GlendalelPeoria 
Area Drainage Master Plan (ADMP) Update Study. 

The floodplain delineation study involved the hydraulic analysis of several unnamed washes 
within three areas in the northwest part of the Phoenix metropolitan area. The first area 
includes a wash tributa j to the Agua Fria River and two of its tributaries in the vicinity of Lake 
Pleasant Road between Happy Valley Road and Dynamite Boulevard alignments (see 
Attachment 1); the second area includes two washes and a breakout wash south of Pinnacle 
Peak Road between Lake Pleasant Road and 91'' Avenue (see Attachment 2); and the third 
area includes three washes tributary to the New River near Jomax Road (see Attachment 3). 

The study identified approximated floodplain boundaries for the 100-year peak flood. The 
study results are summarized on the exhibit attached to this mailer. Persons wishing to view 
the study report or the detailed delineation exhibits will be able to do so at the following public 
open house: 

What: Public Open House for GlendalelPeoria ADMP Update, Floodplain Delineation Studies 
When: Tuesday, January 30,2001, from 5:30 to 7:00 p.m. 
Where: City Council Chambers, City of Peoria 

Representatives from the City of Peoria, the Flood Control District of Maricopa County, and the 
engineering consulting firm will be available to discuss the results and answer questions. 

The completed study and delineation exhibit maps will be used to regulate future development 
so as to reduce or prevent possible flood damage to property and structures. The study results 
will be submitted to the Federal Emergency Management Agency (FEMA) for use in revising 
Flood Insurance Rate Maps for the area. Buildings located within a 100-year floodplain are 
required by FEMA to have flood insurance coverage if they are financed by federally insured 
loans. 

For more information about the GlendaleIPeoria ADMP Update Floodplain Delineation studies 
contact: 

Mr. Burton Charron 
City of Peoria, Public WorkslEngineering 
8401 West Monroe Street 
Peoria, AZ 85345 
Phone (623) 773-7212, E-mail burtonc@~eoriaaz.com 
or - 
Ms. Marilyn DeRosa 
Flood Control District of Maricopa County, Planning Branch 
2801 West Durango Street 
Phoenix, AZ 85009 
Phone (602) 506-4766. E-mail mdr@mail.maricopa.aov 
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GlendaleIPeoria ADMP Update Zone A Floodplain 

TO M. DeKosa, FCDMC 

FROM: Jacob Sweeting 

JOB NO: 310.017 

JOB: Delineation DATE: January 30,2001 

MEMORANDUM 

Re: FEMA Submittal on Zone A Floodplain Delineation 

The following is a summary of discussions during the Zone A Public Information Meeting on January 
30,2001. Entellus presented three exhibits showing the proposed Zone A floodplains. (See Attachments 
1 thru 3) 

Exhibit 1: This exhibit showed the delineated washes that flow south from the West Wing Mountains, 
along Lake Pleasant Road, and converge with the Aqua Fria River at the Happy Valley Road 
Alignment. The City of Peoria and the District agreed that these washes should be submitted to 
FEMA. The City of Peoria noted that a development is planned for one of the areas within the 
floodplain limits. This area is located between the West Wing Mountains and Jomax Road. The 
City of Peoria said it would send the proposed floodplain to a representative of the development. 

Exhibit 2: This exhibit showed the delineated washes that flow south from Pinnacle Peak Road, through 
the state land bounded by Lake Pleasant Road and 91" Avenue. The City of Peoria said that 
these washes should not be submitted to FEMA Instead, the District will discuss the issue with 
the State Land Department at a future meeting. The objective will be to require that future 
developments on the state land provide adequate means of conveying the ultimate design flows 
that are conveyed in the delineated washes. 

Exhibit 3: This exhibit showed the delineated washes that flow south from the East Wing Mountains and 
converge with the New River north of the Terramar development. The District and the City of 
Peoria both agreed that the floodplains presented in this exhibit are feasible for a FEMA 
submittal. However, it was recognized that the southern most delineated wash portrayed in the 
exhibit would need further attention before a FEMA submittal could be made. This wash 
appeared to flow through the Terramar development area that already has a drainage design. 
Entellus will check if the wash flows through the development, and if it has been addressed in 
the drainage report and design. Entellus will draft a memo for the District to send to Coe & Van 
Loo (CVL), the consultant that prepared the drainage design and report. This memo will state 
that the District intends to submit the wash to FEMA for Zone A designation. 

Floodplains Not Presented: The wash delineated in the eastern most part of the Glendale Peoria ADMP 
was not presented at this meeting. This wash is located in the Cities of Phoenix and Glendale. It flows 
south from the Ludden Mountain, through the Thunderbird Park Recreation Area, and into the 
Arrowhead Lakes Ranch development. Though Entellus did not present this wash at the meeting, it said 
that they would meet January 3 1 with the City of Phoenix and February 1 with the City of Glendale for 
further discussion. A decision will be made at this time wether this floodplain will be submitted to 
FEMA or not. 
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GlendalePeoria ADMP Update Zone A Floodplain 

TO M. DeRosa, FCDMC 

FROM: Jacob Sweeting 

JOB NO: 310.017 

JOB: Delineation DATE: January 30,2001 

MEMORANDUM 

Re: FEMA Submittal on Zone A Floodplain Delineation 

The following is a summary of discussions during the Zone A Public Information Meeting on January 

I 
30,2001. Entellus presented three exhibits showing the proposed Zone A floodplains. (See Attachments 
1 thru 3) 

Exhibit I: This exhibit showed the delineated washes that flow south from the West Wing Mountains, 
along Lake Pleasant Road, and converge with the Aqua Fria River at the Happy Valley Road 
Alignment. The City of Peoria and the District agreed that these washes should be submitted to 
FEMA. The City of Peoria noted that a development is planned for one of the areas within the 
floodplain limits. This area is located between the West Wing Mountains and Jomax Road. The 
City of Peoria said it would send the proposed floodplain to a representative of the development. 

Exhibit 2: This exhibit showed the delineated washes that flow south from Pinnacle Peak Road, through 
the state land bounded by Lake Pleasant Road and 91" Avenue. The City of Peoria said that 
these washes should not be submitted to FEMA Instead, the District will discuss the issue with 
the State Land Department at a future meeting. The objective will be to require that future 
developments on the state land provide adequate means of conveying the ultimate design flows 
that are conveyed in the delineated washes. 

Exhibit 3: This exhibit showed the delineated washes that flow south from the East Wing Mountains and 
converge with the New River north of the Terramar development. The District and the City of 
Peoria both agreed that the floodplains presented in this exhibit are feasible for a FEh4A 
submittal. However, it was recognized that the southern most delineated wash portrayed in the 
exhibit would need further attention before a FEh4A submittal could be made. This wash 
appeared to flow through the Terramar development area that already has a drainage design. 
Entellus will check if the wash flows through the development, and if it has been addressed in 
the drainage report and design. Entellus will draft a memo for the District to send to Coe & Van 
Loo (CVL), the consultant that prepared the drainage design and report. This memo will state 
that the District intends to submit the wash to FEMA for Zone A designation. 

Floodplains Not Presented: The wash delineated in the eastern most part of the Glendale Peoria ADMP 
was not presented at this meeting. This wash is located in the Cities of Phoenix and Glendale. It flows 
south from the Ludden Mountain, through the Thunderbird Park Recreation Area, and into the 
Arrowhead Lakes Ranch development. Though Entellus did not present this wash at the meeting, it said 
that they would meet January 3 1 with the City of Phoenix and February 1 with the City of Glendale for 
further discussion. A decision will be made at this time wether this floodplain will be submitted to 
FEMA or not. 
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Flood Control District of Maricopa County 

Interoffice Memorandum 

January 17,2001 

MEMO TO: Marilyn DeRosa 

FROM: Tim Murphy - I 

VIA: Joe Tram 

SUBJECT: Glendale d eoria Area Drainage Master Plan Update 
Zone A -Floodplain Delineation 
December 2000, Preliminary 

Throughout the report and on the drawings I've included other red line comments that aren't listed here. 
Entellus' should have caught most of the comments listed here during their quality control check. 

Who is going to be responsible for sending this study to FEMA for their adoption of the results? 

Comments on the report 

1. The Final Repott will have to be sealed by the engineer. / 
2. There are some differences between the section titles, section n-, and page numbers used in the Table 

of Contents and the ones used in the main body of the report. 

3. In Section 1 of the report watercourse T4N-RlE-S36 is listed as a tributary to watercourse T4N-R1E-S02. / 
From what I can see on sheet 4 I don't think this is the case. 

Hc)fl. 4. Figure 1 has nothing to do with this study. Ir 

drip. 5. They still need to include the FEMA forms in section 2 of the report. 

6. Check the title for section 4.3.1.1. / 

7. There is a section 4.3.1.2 listed in the Table of Contents that isn't in the report. / 

8. The Manning's n values aren't shown on Figure 4.1, and on Figure 4.2 they are hard to read. J 



"' 9. A tab divider page wasn't provided for Section 7. 

J- 10. Table 7 needs a lot of work, most of the location descriptions are wrong, and most of the locatiods that are 
correct could use a better description. 

11. Most of the Appendices are far from complete, and a couple of the pages appear to be numbered incorrectly. / 
PhJbP;r p r  fbv ,d~b, ,J  wash (n-uabcs. 

General comments on the drawin@ 

j2.S 1. The drawings don't seem to be plotted at 1" = 400'. The bar scale seems to be off just a little bit. J 

2. The hatching used in the legend doesn't seem to match the hatching used for the floodplain. / 

2s 3. Use the word approximate instead of approximated. 

4. In the notes use NAVD 88 instead 0-88. J 

3 5. The downstream limit of the Zone A floodplains need to be noted. /" 

6. All existing floodplains should be labeled that they aren't part of this study. Also consider screening or 
using a lighter line weight for the existing floodplains in order to distinguish them from the floodplains 

J' 
being developed by Entellus. 

7. Entellus' e-mail address is messed up. f 

8. On some sheets a dashed line is used for the limit of study and on others a solid line is used. / 

9. On some sheets the hydraulic baseline is dashed and on others it is a solid line. The hydraulic baseline / 
should be narrower or not so bold. 

10. On some sheets the section lines are dashed and on others they are solid lines. The section lines don't line 
up very well with the roads. The section lines need to line up with the roads. 

11. Check all the ERM numbers and descriptions, I found quite a few errors in them. +' 

12. The drawings will have to be signed and sealed by the engineer. / 

S~ecific comments on the drawings 

1) T4NRlE-SO8 (sheets 1 and 2) 
a) Should this be named T4N-RlE-S07? / 

2) T4N-R1E-S33 (sheet 1) 
a) This should be named T5N-R1E-S33. 

/ 



# .  b) The plotted floodplain widths don't match with the wetted top widths shown in the calculation. Are the 
calculated widths incorrect? 

31 T4N-RIE-S20 (sheet 2) . 
' a) Between crbss sections 20 and 30 the floodplain delineation crosses a ridge that I don't think it should$ 

have crossed. oh- i. 

4) Sheet 3 
a) The floodplain on the right hand side needs to be identified. / 

J 
b) ERM number 2 isn't on this sheet, so it shouldn't be listed in the ERM data for this sheet. 

5) T4N-R2E-S18 (sheets 5 and 6) 4 j 1 f y  ar Y - S , . : ~  "i. dU*' ~' 

a) The plotted width is different then the calculated width for cross sections"if3, ib, 40, 50, 70. 
b) Between cross sections 50 and 60 there are a lot of changes happening to the plotted floodplain and 

there doesn't seem to be a lot of topographic data here. 
C )  There are a couple of places where the floodplain seems to be affected by the fencing around the 

subdivision. Is Glendale o y wi s owing these aqeas prot cted by e fenci g? FEMA might ? fi L p., $ . ! I n @  ,,I OI, atWJ, dl. question these areas. WiI 
d) Between cross sections 100 and 200 the floodplain is contained within a channel flowing supercritical, 

is Glendale okay with the analysis that has been done here? FEMA doesn't usually like to use 
supercritical flow in a floodplain analysis, so they might have questions about this area. Who is 
responsible for maintaining this channel? What re the,chanc s th t debris could at least artially bl k 
the channel? ~4111 kI.& 11 R?qh oh*( c:jv,acs c f ~ ~ t h ,  M e  r t  / I  wi!/ g. 

~ o r , J ~ , ~ o $  ~n wt O,S.,!,,.P~ W W ~ A C ~  7 
6) T4N-RlE-SO1 (sheet 4) 

a) Consider renaming this to T5N-RIE-S36, or point the hydraulic baseline to section 1. a & C C / ~ ~ , >  ifno Iocojr;in /io3 L .. ;. 2 r 3  . : ,  A ;. .i t.voshar c,2e Q,m.. -2 ..: :. ..-~.<.jr1 
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1.0 GENERAL DESCRIPTION 

1.1 PROJECT DESCRIPTION 

1 . I  . I  This scope-of-work (SOW) is to contract for professional engineering services necessary 
to update the existing GlendalelPeoria Area Drainage Master Plan (ADMP). Current drainage 
facilities, provided mainly through private development, often do not meet the requirements as 
developed in the original ADMP study. Private developers have pursued detailed individual and 
independent hydrology studies used to make drainage improvements for protection of their 
specific developments only. In many rural areas drainage has been altered by individual property 
owners to suit their particular needs. These changes alter overall drainage in the region, resulting 
in increased downstream liabilities. 

The GlendalelPeoria ADMP Update will identify current drainage probiems and develop cost- 
effective solutions to alleviate known and potential flooding problems. Flooding solutions may 
include storm water collection and disposal systems, drainage design policies, standards and 
guidelines, or some combination of these. 

The SOW will include public coordination, survey and mapping, hydraulics, hydrology. 
identification of drainage problems, environmental overview, visual resource assessment. 
development of alternative solutions, and preparation of preliminary design plans based on a 
preferred alternative(s). 

1.2 PURPOSE AND NEED 

1.2.1 The purpose of the GlendalelPeoria ADMP Update is to update a portion of the existing 
GlendalelPeoria ADMP study completed in May 1987, by quantifying the extent of flooding 
problems and developing alternative solutions to flooding problems. Arizona Revised Statutes 
Title 48, Chapter 21 requires the Board of Directors to identify flooding problems and plan for the 
construction of facilities which will eliminate or minimize flooding problems. 

1.2.2 There are two major objectives of the study. The first is to quantify selected drainage 
problems within the study area. The second is to develop a plan to control runoff to prevent flood 
damage to developments within the study area. 

1.2.3 Since current models do not accurately reflect the conditions of the study area, this work 
is necessary to update the hydrology to meet current DISTRICT standards. Area floodplain 
managers, municipalities, and developers will use this study as a basis for drainage regulation, 
improvements and design. This study will impact the floodplain administration for the Agua Fria 
River at the conceptual level. 

1.2.4 The expectation of this study is to identify flooding solutions for the study area that may 
be implemented together, individually or not at all, based on scheduling, funding and cost sharing. 

1.3 LOCATION 

1.3.1 The area of study for the GlendalelPeoria ADMP Update is comprised of all the area of 
the original study north of the Arizona Canal Diversion Channel (ACDC) and Skunk Creek, and 
west of the New River. The area approximately includes the Skunk Creek drainage area 
downstream of Adobe Dam and west of 51" Avenue, the New River drainage area downstream of 
the New River Dam to its confluence with Skunk Creek, the drainage area to the west of New 
River from its confluence with Skunk Creek to its confluence with the Agua Fria River, the 
drainage area to the east of the Agua Fria River downstream of the Dynamite Boulevard 
alignment to its confluence with New River, and a small portion of the ACDC watershed west of 
51" Avenue and south of Skunk Creek. 

The southern boundary of the study area is formed by the ACDC structure and the New River; the 
north and easterly boundaries are formed by 51'' Avenue, the dams on Skunk Creek and New 
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River, and the Hedgpeth Hills and East Wing and Ludden Mountains (trending NW-SE between 
the two structures); the western boundary is formed by the Agua Fria River. The ACDC is 

a tributary to Skunk Creek at approximately 75Ih Avenue, which is tributary to the New River at 
approximately ~ 7 ' ~    venue, which is tributary to the Agua Fria River between Bethany Home 
Road and Camelback Road, forming the southerly extent of the study area. The total study area 
is approximately 85 square miles. 

1.4 PARTICIPANTS 

1.4.1 The following project Participants will be receiving copies of project submittals and will act 
as the agency point-of-contact: 

Marilyn DeRosa, R.G. 
Planning Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Burton R. Charron, P.E. 
Civil Engineer, Public Works Department 
City of Peoria 
8401 West Monroe Street 
Peoria, AZ 85345 

Daniel A. Sherwood, P.E. 
Senior Civil Engineer, Engineering Department 
City of Glendale 
5850 West Glendale Avenue 
Glendale. AZ 85301 

1.4.2 The CONSULTANT may be coordinating with the following organizations for information 
and input in the study: 

Flood Control District of Maricopa County 
Arizona Department of Transportation 
Maricopa County Parks and Recreation Department 
Maricopa County Department of Transportation 
City of Glendale 
City of Peoria 
City of Phoenix 
Central Arizona Project 
Arizona State Land Department 

1.5 CONTRACT TIMEFRAME AND SCHEDULE 

1.5.1 The DISTRICT shall issue the Notice to Proceed onlor about November 3, 1999, with 
completion of the project expected by approximately February 25, 2001. 

1.5.2 The CONSULTANT shall complete the ADMP Update within the contract period of 480 
calendar days. 

1.6 PROJECT REFERENCES 

1.6.1 All work under this SOW will be in accordance with the DISTRICT Consultant Guidelines 
dated October 1998, unless otherwise noted. 

1.6.2 General references and standards available are as outlined in Section 20, Consultant 
Guidelines, October 1, 1998. This section provides general requirements, methodologies, and 
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procedures to be followed in completing work for the DISTRICT. Any specific work tasks 
described in this SOW should be completed consistent with this SOW. Any variations from this 
SOW or the Consultant Guidelines document shall not be undertaken without written concurrence 
from the DISTRICT. 

1.6.3 The DISTRICT will make available to the CONSULTANT, the following project related 
references and information: 

Addendum to GlendalelPeoria ADMP, prepared for the Flood Control District of Maricopa 
County (FCDMC) by Camp Dresser and McKee, Inc., and James M. Montgomery, 
Consulting Engineers. Inc.. May 1987. 

Orangewood Alignment ConcepVRouting Study, prepared for FCDMC by Wood, Patel 
and Associates, November 1995. 

ACDC Area Drainage Master Study: 500-foot Swath Drainage Plan, prepare for FCDMC 
by Kaminski-Hubbard Engineering, Inc., July 1997. 

Drainage Report on Union Hills Drive: 27th Avenue to 57" Avenue, Phoenix and 
Glendale, Arizona, prepared for FCDMC by Erikson and Salmon, Inc., August 1987. 

Cactus Road Storm Drain (67Ih Avenue to the Agua Fria Freeway), prepared for FCDMC 
by Stanley Franzoy Corey, Engineering Company, dated November 1992. 

Storm Drain along Cactus Road: 67th Avenue to Agua Fria Outer Loop Freeway, 
prepared for FCDMC by Steve Corrales Engineering Corp.. September 1990. 

NorthernlOrangewood Storm Drain Project: ConcepVRouting Study prepared for FCDMC 
by Wood. Patel and Associates, Inc., March 1996. 

NorthernlOrangewood Storm Drain Project: Location Study, prepared for FCDMC by 
Wood, Patel and Associates. Inc., March 1996. 

Arrowhead Ranch Development, Glendale, Arizona: Specific Area Plan, Storm Drainage 
Plan, prepared for the City of Glendale, Arizona, April 1992. 

City of Glendale, Arizona: Storm Water Management Plan, Capital Improvement Program 
Summary, prepared for the City of Glendale, Arizona, and FCDMC by Camp Dresser and 
McKee, Inc., January 1986. 

Glendale General Plan Development Guide, DRAFT, prepared by the City of Glendale, 
Arizona, September 1987. 

Hydrology Update on GlendalelPeoria ADMP. DRAFT, prepared by FCDMC, January 
1993. 

GlendaleIPeorialSun City Drainage Area No. I, prepared by FCDMC, January 1995. 

GlendalelPeorialSun City Drainage Area No. 2, prepared by FCDMC, January 1995. 

City of Peoria: Master Plan of Storm Drainage, prepared for the City of Peoria, Arizona, 
and the FCDMC by James M. Montgomery, Consulting Engineers. Inc., April 1988. 

Master Grading and Drainage Plan: Westbrook Village, Section 27, Peoria, Arizona, 
prepared for UDC Homes by Carter Associates, Inc., revised June 1989. 

R:\310\310017\WordPerfecl\SOW - Glendale Peoria-FINAL.doc Page 5 
01/18/00 



Westbrook Village East Drainage Study, prepared for the City of Peoria, Arizona, by 
Goldman, Toy and Associates. Inc., October 1998. 

Gila River and Tributaries in Arizona and New Mexico, Flood Damage Report, Storm and 
Flood of August 16-17, 1963, GlendaleIMaryvale Area, prepared for FCDMC by U.S. 
Army Corps of Engineers, Los Angeles District, June 1964. 

City of Glendale, Arizona: Storm Water Management Plan, prepared for the City of 
Glendale and FCDMC by Camp Dresser and McKee, Inc., January 1986. 

City of Peoria. Arizona: Storm Water Master Plan Hydrology Report, prepared for the 
City of Peoria by James M. Montgomery, Consulting Engineers, Inc., April 1985. 

91" Avenue Drain Hydrology Update, DRAFT, prepared by FCDMC, October 1994. 

Preliminary Drainage Report for 95th Avenue and Beardsley Road, prepared for 
Continental Homes by Coe and Van Loo, Consultants, Inc., April 1994. 

Preliminary Drainage Report For Intersection improvements: 99Ih   venue, Bell Road to 
Thunderbird Road, prepared for the Maricopa County Department of Transportation by 
Hendrich, Eberhart and Associates, Inc., August 1995. 

desert Amethyst Drainage Master Plan: Summary Report prepared for the City of 
Peoria, Arizona, by Montgomery Watson, July 1997. 

Desert Amethyst Drainage Report: Design Documentation Summary for 60 percent Plan 
Submittal, prepared for the City of Peoria, Arizona, by Wood, Patel and Associates, Inc., 
May 1999. 

Final Drainage Report for Parkridge: 95m Avenue and Beardsley Road, prepared for 
Continental Homes by Coe and Van Loo. Consultants, Inc., January 1994. 

Final Drainage Report for Parkridge II, prepared for Continental Homes by Coe and Van 
Loo, Consultants, Inc., January 1995. 

Marinette Heading Canal Floodplain Removal Request for Conditional Letter of Map 
Revision for "Parkridge and Parkridge II" (Subdivision Development), prepared for 
Continental Homes by Coe and Van Loo, Consultants, Inc., September 1995. 

Supplement to Marinette Heading Canal Floodplain Removal Request for Conditional 
Letter of Map Revision for "Parkridge and Parkridge II" (Subdivision Development), 
prepared for Continental Homes by Coe and Van Loo, Consultants, Inc., March 1995. 

Deer Village Units 1, 2, 3 and 4, Final Drainage Report, prepared for Woodside Homes 
by Coe and Van Loo, Consultants, Inc., revised December 1996. 

Deer Village Units 5 and 6, Final Drainage Report prepared for Woodside Homes by Coe 
and Van Loo, Consultants, Inc., December 1996. 

Deer Village Unit 1, Revisions to Final Drainage Report, prepared for the City of Peoria, 
Arizona, by Coe and Van Loo, Consultants, Inc., March 1097. 
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Drainage Report for Alta Vista Estates, Units 1 and 2: Peoria, Arizona, prepared for 
Capital-Deer Valley, L.L.C., by the CMX Group, Inc.. revised January 1997. 

Drainage Report for Alta Vista Estates, Units 3 and 4: Peoria. Arizona, prepared for 
Capital-Deer Valley, L.L.C., by the CMX Group. Inc., revised January 1998. 

Ironwood-Lake Pleasant Road and Williams Road, Peoria, Arizona, Final Drainage Plan, 
prepared for Fidelity Properties, L.L.C., by the CMX Group, Inc., revised September 
1998. 

Final Drainage Report for Eagle Canyon, prepared for A and-B Investments, lnc., by 
American Engineering Company, revised May 1998. 

Silverton Drainage Report, prepared for Beazer Homes Holdings Corp. by Sage 
Engineering Corp., August 1997. 

Silverton HEC-RAS. HEC-FDA Summary, prepared for Beazer Homes Holdings Corp. by 
Sage Engineering Corp., August 1997. 

Fletcher Heights, Phase 1: Final Drainage Plan Volume 2 of 2, Appendix F, prepared for 
Fulton Homes at Fletcher Heights by the CMX Group, Inc.. revised March 1997. 

Lake Pleasant Road and New River Road Corridor Study, DRAFT, prepared for Maricopa 
County Department of Transportation by Kirkham Michael Consulting Engineers, May 
1999. 

Final Drainage Report for Dove Valley Ranch Planned Area Development: Parcels 2, 3 
and 5,  prepared by NeilIMcGill Consultants, Inc., revised October 1998. 

Gila River Basin: Phoenix, Arizona, and Vicinity (including New River), Hydrology Part 2: 
Design Memorandum No. 2, prepared for FCDMC by U.S. Army Corps of Engineers, Los 
Angeles District, 1982. 

Sun City Area Hydrologic Study. DRAFT, prepared by FCDMC, revised September 1998. 

ACDC ADMS, Volumes I and II (New River and Skunk Creek areas), prepared for 
FCDMC by Kaminsky-Hubbard Engineering, Inc., July 1997. 

2.0 TASKS 

2.1 DATA COLLECTION AND EXISTING CONDITIONS ANALYSIS 

2.1.1 The CONSULTANT shall conduct this portion of the study in accordance with Section 
14.2, Data Collection and Existing Conditions Analysis, Consultant Guidelines, October 1, 1998. 

2.1.2 The CONSULTANT shall review pertinent data from the DISTRICT and other outside 
sources. Data to be reviewed will include materials relevant to the project such as existing 

e. topographic mapping, as-built plans for existing structures, FEMA Flood Hazard Boundary Maps 
and any Letters of Map Amendment andlor Revisions, drainage reports, site plans and future 
drainage improvement plans and other pertinent information. Interviews should be arranged with 
the DISTRICT'S On-Call Consultant for Planning and the appropriate agencies for information on 
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drainage problems in the area, 

2.1.3 The CONSULTANT shall review the provided list of known flooding problems as well as 
identify any additional potential flooding areas. This data collection and existing conditions 
analysis will result in a preliminary list of problem areas suitable for evaluation during the Level I - 
Alternatives FormulationlPreliminary Analysis stage of this study. A preliminary list of flooding 
problem areas is provided in this section. 

2.1.3.1 North side of ACDC Canal. 
No provisions were made to convey water from subdivisions adjacent to the ACDC to the 
canal itself. Kaminsky-Hubbard (K-H) did a preliminary study for a 500-foot wide swath along 
the north side of the ACDC. The CONSULTANT shall review the K-H "500-foot swath report 
on the local drainage problems adjacent to the ACDC. The CONSULTANT should verify the 
K-H sites in the field and investigate whether the problem sites areYhe same as during the 
time of the report. Anticipating concept design requirements, while in the field the 
CONSULTANT should identify locations where spot elevations are needed to support basic 
design concepts as well as measuring potential corridor locations between houses or 
buildings. 

Given the age of the K-H report and the rapid pace of development in the Valley, the 
CONSULTANT should note changes in the flooding areas adjacent to the ACDC that may 
influence the problem sites, as well as changes in the contributing sub-basins west of 51" 
Avenue that may increase or decrease the volume of water that finds its way to the problem 
locations. 

Results of the CONSULTANT'S findings to this point should be conveyed to the Project 
Manager at the DISTRICT in a memorandum. At that time, there will be an informal 
prioritization of the problem sites (some may be eliminated). Those sites given high priority 
will be evaluated further during the Level I -Alternatives FormulationlPreliminary Analysis. 

2.1.3.2 Ninety-first Avenue to the New River along Union Hills Drive. 
As a partial "ultimate" discharge point, the Union Hills Storm drain (95 percent design plans) 
will accept the QlOO minus Q10, but the remainder of the 100-year flow will remain in the 
street. The CONSULTANT shall review the reports which provide background for the site 
and shall evaluate the hydrology for those contributing sub-basins reflecting any new 
development. 

When the updated hydrology model has been developed the flow into the Union Hills Storm 
drain should be diverted within the HEC-1 model. The remainder of the flow should be split 
and routed, as appropriate, either down Union Hills Drive to the New River, or down 91"' 
Avenue to Bell Road, and then east over to the New River or continue south through the 
existing subdivision to the New River at approximately the alignment of Thunderbird Road. 
The CONSULTANT shall check the outlet capacity of the channel leading to New River. The 
proportioning on the flow splits should be according to the street capacity, street slopes and 
topography at the arterial intersections. 

If the arterial streets have sufficient capacity to carry the flows while observing the one 
drivable lane in each direction requirement, the analysis will be complete. A written summary 
of the findings should be prepared for the DISTRICT, along with the updated HEC-1 model 
and supporting documentation. If the streets do not have sufficient capacity, the site will be 
evaluated further during the Level I -Alternatives FormulationlPreliminary Analysis. 

2.1.3.3 Ninety-first Avenue to the Agua Fria River along Beardsley and Bell Roads. 
The south part of sub-basin 502 discharges to a channel along Beardsley Road which then 
flows towards the Agua Fria River. There is significant overfiow from the adjacent sub- 
division lakes. Upo~~reaching the 115'~ Avenue channel, these additional and unanticipated 
flows cause the 115 Avenue channel to overtop. Design of aeration ponds for the adjacent 
treatment plant did not preserve an adequate corridor to the Agua Fria River for storm water 
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flows. Berms were subsequently constructed to divert water to the south. Local development 
to the south did not anticipate these diversions and did not design sufficient capacity into the 
system. A diversion constructed around an adjacent sand and gravel operation exacerbates 
the problem. As a result, flows cannot adequately reach the Agua Fria River resulting in 
flooding problems at and near 115'~ Avenue and Bell Road. The CONSULTANT shall take 
into account and assess current plans to design a channel down the Beardsley Road 
alignment. 

2.1.3.4 Eighty-third Avenue to the New River north of Beardsley Road. 
Flooding along the northerly reaches of 83rd Avenue is due to piecemeal development 
coupled with the lack of an overall drainage plan coordinated between Maricopa County and 
the City of Peoria. There are two types of problems: 1) Concentrated flow around 
developments that lack an ultimate discharge point. 2) Developments down-gradient of 
undeveloped areas result in substantial offsite flows impacting the development. Even when 
a developer "follows all of the rules" and accommodates offsite drainage around or through 
his development, there will be a discontinuity up and downstream. 

2.1.3.5 Rock Springs Creek. 
The DISTRICT is currently undertaking a Floodplain Delineation study for Rock Springs 
Creek (FCD No. 98-47, Stantec Consulting). Historically, the creek flowed south through 
sub-basins 540, 541. 542 and 553 to join the New River north of Beardsley Road. A field 
investigation reveals that the Creek has been diverted at a 90-degree angle at one point, 
diverted into an extended (z 'h mile) box culvert and forced to travel along various man-made 
conveyance corridors. The most striking observation from an informal field investigation is 
the inconsistent sizing along the channel of the stabilization measures. 

2.1.3.6 Channel along north side of Grand Avenue. 
Flooding occurs along Grand Avenue at various points between the Agua Fria and New 
Rivers. Sun City was designed prior to most of the current retention policies or hydrologic 
master planning, resulting in a somewhat inconsistent drainage system. The capacity of the 
channel and the hydraulic structures along Grand Avenue should be verified. 

2.1.3.7 Drainage on west side of Sun City. 
Minor drainage channels along the west side of Sun City are undersized. On the uphill side, 
there is head cutting into the perimeter wall of Sun City. On the downstream side, water flows 
into the SRP easement north of Grand Avenue. 

2.1.3.8 Beardsley Drainage Channel between Lake Pleasant Road and 107'~ Avenue. 
Lakes designed for storm water runoff are kept too full to accommodate storm events. During 
relatively minor rainstorms the capacity of the lakes is exceeded resulting in overtopping. 

2.1.3.9 Pinnacle Peak Road and ~?7'~~venue.  
There have been repeated flooding problems in the subdivision south of Pinnacle Peak Road, 
east of the New River. Water from the upbasin undeveloped area impacts the subdivision 
along the northern perimeter. The first row (northern edge) of homes are elevated. However. 
off-site flows move west along the northern perimeter and are then directed into the 
subdivision, follow a circuitous route down steeply sloping local streets, including several right 
angle turns, and finally into a large storm drain in a cul-de-sac along the westerly edge of the 
sub-division. The storm drain flows west and discharges into a channel at the 75" Avenue 
alignment. The channel then discharges into New River. 

2.1.3.10 Wier Wash. 
Much development is currently undelway in the Weir Wash area. The CONSULTANT shall 
identify all current and planned projects and evaluate drainage plans to anticipate potential 
drainage problems. The CONSULTANT should identify candidate segments of Weir Wash 
for floodplain delineation under Section 2.2 of this SOW. 

2.1.4 The CONSULTANT shall prepare an inventory of drainage facilities that are being 
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planned by other public jurisdictions, irrigation districts or private development. 

a 2.1.5 The CONSULTANT shall develop a comprehensive list of proposed development 
planned within the study area. 

2.1.6 The CONSULTANT shall prepare an Existing Facilities Exhibit illustrating the location of 
man-made drainage facilities in the watershed. The condition, type and ownership of man-made 
facilities will be noted. These facilities will become part of the base map for alternatives. The 
CONSULTANT shall make maximum use of these facilities, where feasible, as part of the 
stormwater management plan alternatives. Base mapping will include land ownership, land use 
types, and soil types available from the DISTRICT. The land ownership maps will indicate 
whether property is publicly or privately held and the owning agency. 

2.1.7 The CONSULTANT shall become familiar and give consideration to existing hydrologic 
studies and models, and assumptions made to assist with the new hydrologic analysis. 

2.1.8 The CONSULTANT shall collect and compile a list of historic flooding information and 
drainage problem areas in the study area. 

2.2 FEMA FLOODPLAIN AND FLOODWAY DELINEATION 

2.2.1 This ADMP Update study will include A-Zone floodplain delineation studies andlor Letters 
of Map Revision (LOMRs), whichever is appropriate, at the following locations for submittal to the 
Federal Emergency Management Agency (FEMA). 

2.2.1.1 Unnamed tributary wash to the Agua Fria River (approximately 4 miles in length) 
adjacent to Lake Pleasant Road (reference in Loop 303 drainage plan completed by HDR). 

2.2.1.2 Unnamed wash flowing south through sub-basins 501 and 502 (approximately 2 
miles in length). 

2.2.1.3 Unnamed tributary wash to the New River (approximately 2 miles in length) flowing 
south-southwest through sub-basin 550. 

2.2.1.4 Any washes or tributaries identified during the Weir Wash evaluation conducted in 
Section 2.1.3.10 of the SOW. 

2.2.1.5 Unnamed wash flowing south through sub-basins 395, 396 and 397 (approximately 6 
miles in length). The wash discharges to Arrowhead Ranch Lakes creating a possible 
overflowlsediment problem. 

2.2.1.6 Small localized floodplains west of 91'' Avenue, between Beardsley and Deer Valley 
Roads. CONSULTANT shall evaluate drainage and submit LOMRs where appropriate. 

2.2.2 The CONSULTANT shall prepare Letter of Map Revision (LOMR) submittals in 
accordance with 44 CRF s65.8 Review of Proposed Projects and 44 CFR s65.6 Revision of Base 
Flood Elevation Determinations. 

2.2.3 The CONSULTANT shall prepare floodplain delineations and FEMA submittals in 
accordance with Sections 11 and 12, Floodplain Delineation Studies, and FEMA Submittals, 
Consultant Guidelines, October 1, 1998. The CONSULTANT shall submit the delineations to the 
DISTRICT for review and approval prior to submittal to FEMA so that the DISTRICT can 
coordinate with the effected jurisdictions. 

2.3 LEVEL I ANALYSIS -ALTERNATIVES FORMULATlONlPRELlMlNARY ANALYSIS • 2.3.1 The CONSULTANT shall prepare the Level I Analysis in accordance with Section 14.3, 
Level I Analysis -Alternatives FormulationlPreliminary Analysis, Consultant Guidelines, October 
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2.3.2 The CONSULTANT shall prepare an existing constraints map based on information 
derived from the existing data for presentation at a Brainstorming Meeting of the participants to 
initiate the Level I Analysis. The presentation shall identify existing flooding problem areas and 
the results from existing studies in the area. The CONSULTANT will provide several seed ideas 
for potential solutions and consideration. During the Brainstorming Meeting, the participants 
shall include any information provided by the Cultural, Environmental, Ecological, Visual andlor 
other analyses that have been conducted. The CONSULTANT shall document all the possible 
alternatives identified during the Brainstorming Meeting. 

2.3.3 Based on the concepts identified in the Brainstorming Meeting, the CONSULTANT shall 
identify those alternatives which can be discarded with no or minimal analysis, and eliminated 
from further consideration. 

2.3.4 The CONSULTANT shall identify possible project alternatives for mitigation of flooding 
and conveyance of storm flows. 

2.3.5 The CONSULTANT shall recommend those alternatives to be studied further. The 
DISTRICT, with input from the study participants, will make the final selection of alternatives. 

2.3.6 The CONSULTANT shall submit schematic drawings and a narrative description of the 
potential alternatives for review (Potential Alternatives Submittal). The purpose is to review and 
approve the alternatives prior to proceeding with the analysis. The drawings shall be sufficient to 
describe and compare the project requirements and alignment of the alternative. The narrative 
shall describe the alternatives and identify the advantages and disadvantages. 

2.3.7 The CONSULTANT shall develop evaluation criteria with input from the participating 
agencies for evaluation of the alternatives and prepare a matrix by which alternatives can be 
evaluated by assigning scores to each of the evaluation criteria. Socioeconomic, physical and 
natural environmental, flood safety, and cultural and visual resource impacts are to be included, 
as applicable, in the evaluation criteria. 

2.3.8 The CONSULTANT shall include a No-Action Alternative during development of the 
alternatives. 

I 2.4 LEVEL II ANALYSIS -ALTERNATIVE ANALYSIS 

2.4.1 The CONSULTANT shall prepare the Level II Analysis in accordance with Section 14.4, 
Level ll Analysis -Alternative Analysis. Consultant Guidelines, October 1, 1998. 

2.4.2 The CONSULTANT shall evaluate the approved alternatives with respect to potential 
flood safety issues by evaluating proposed future recreational facilities and develop a summary of 
potential flood safety needslconstraints for these facilities and identifying potential mitigation 
techniques such as augmenting the existing DISTRICT Alert System, the use of passive safety 
devices such as posting evacuation routes, and the role of public education. 

2.4.3 The CONSULTANT shall evaluate the approved alternatives to determine the 
engineering feasibility and approximate costs. Conceptual design of the project features shall be 
limited to typical sizes and dimensions and shall be sufficient to determine the costs of major 
project components. Conceptual design will be based on the 100-yearl6-hour, existing conditions 
runoff. Capital cost estimates shall include design, major construction items, rights-of-way, and 
major utility relocations. 

2.4.4 The CONSULTANT shall prepare an Alternatives Summary presenting the alternatives 
and evaluation criteria to be reviewed by the Participants and used to evaluate the selected 
alternatives at a comparative level of detail. The CONSULTANT shall prepare a minimum of two 
(2) alternative solutions per identified problem site. An Alternative Evaluation meeting of the 
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Participants will be held to evaluate the alternatives. The CONSULTANT shall assemble the 
evaluations and identify the preferred alternative receiving the highest composite score based on 
the scores assigned by the reviewers. The preferred alternative may be comprised of multiple 
features, providing a collective solution. 

2.4.5 (OPTIONAL) The CONSULTANT shall prepare up to an additional 12 alternative 
solutions for consideration by the public and project Participants during the Alternatives Analysis. 
These additional 12 alternative analyses would be distributed among all problem areas as 
needed. 

2.5 LEVEL Ill ANALYSIS - PREFERRED ALTERNATIVE ANALYSIS 

2.5.1 The CONSULTANT shall prepare the Level Ill Analysis in accordance with Section 14.5, 
Level Ill Analysis - Preferred Alternative Analysis, Consultant Guidelines;October 1, 1998. 

2.5.2 The CONSULTANT shall refine the design and cost estimate for the preferred alternative 
identified in the Alternatives Analysis Report. 

2.5.3 The CONSULTANT shall prepare Conceptual Design Plans (15 percent) which will 
identify the approximate sizes, slopes, profiles, alignments, cross-sections and plan and profile 
for proposed channels, culverts, basins andlor other features. These plans shall be presented on 
a 100-scale base drawing, containing available contour, utility, and right-of-way information. 

Recreation, cultural, environmental, andlor ecological sites and aesthetic features shall be shown 
in project drawings where they are contained within the plan view of the drawings. 

The landscape conceptual design plans (15 percent) will identify the geographic boundaries of 
proposed landscape treatment areas. The landscape treatment areas will correspond with the 
integrated drainage solution selected for each specific problem area. Schematic landscape 
treatments and cross-sections wili be prepared for each problem area as appropriate. 

2.5.4 The CONSULTANT shall present the Preferred Alternative to the participant. The 
Participants shall prioritize the features of the preferred alternative and the CONSULTANT shall 
include the prioritization in the final report. 

2.6 MAINTENANCE PLAN 

2.6.1 The CONSULTANT shall estimate maintenance requirements and costs for the preferred 
alternative on an annual basis. The life cycle to be used in calculations shall be 50 years. 

2.6.2 The CONSULTANT shall prepare general maintenance and operation guidelines for 
operation and maintenance for features of the preferred alternative. 

2.7 IMPLEMENTATION PLAN 

2.7.1 The CONSULTANT shall prepare an implementation plan for the preferred alternative 
that shall document the available tools or procedures, including funding mechanisms, for 
implementing the results of the Project. The CONSULTANT shall prepare the necessary 
submittals for inclusion of the recommended projects in the DISTRICT'S CIP Prioitization 
Process. Submittals will include addressing the Prioritization Procedure currently accepted by the 
DISTRICT. The CONSULTANT shall identify tools, such as existing ordinances and regulations, 
for each jurisdiction within the study area that may be modified or created to encourage 
development standards that are compatible with the Project. 

2.8 FIELD SURVEY AND MAPPING 

2.8.1 The CONSULTANT shall evaluate and verify the usefulness of existing aerial and 
topographic mapping and survey work within the ADMP Update area. 
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2.8.2 The CONSULTANT shall obtain supplemental field surveys as needed of bridges, 
culverts, and drainage structures when record drawings or previous survey data is not available. 
Benchmark control data shail be provided by the DISTRICT from the control survey established 
for the aerial mapping to be provided under Task 2.8.4 following herein. At least two recoverable 
control points, located within one mile of each study area to be Surveyed, shall be provided by the 
DISTRICT for the CONSULTANT'S use in the supplemental survey. 

2.8.3 The aerial mapping control survey for Task 2.8.4 herein (and hence all supplemental 
surveys), shail tie to the Maricopa County Department of Transportation's control system where 
available. If not available, the control survey shall be referenced to the DISTRICT's 
GlendaleIPeoria structural control for New River and Adobe Dams. 

2.8.4 The CONSULTANT shall coordinate with the DISTRICT'S on-call aerial mapping and 
survey consultants who will prepare aerial photography at a scale of 1:7200 (1 inch = 600 feet) 
and digital topographic mapping at a scale of 1 inch = 200 feet with a 2-foot contour interval for a 
half-mile wide band along the points of detailed study (approximately 20 linear miles). The 
CONSULTANT will work with the DISTRICT to identify the specific limits of mapping. The contour 
map will be derived from a digital terrain model using break lines and a 50-foot spacing grid of 
mass points. Planimetric data will be compiled in separate layers to facilitate translation to the 
DISTRICT'S HIS database. Only major landmark buildings will be compiled. Spot elevations 
shall be placed along roadways, and in road intersections, saddles, depressions, and on 
significant tops. 

2.8.5 The CONSULTANT shall establish five (5) Elevation Reference Markers (ERMs) for the 
Zone A floodplain delineations of Task 2.2 herein. The final location of the ERMs shall be 
proposed by the CONSULTANT and approved by the DISTRICT prior to surveying (and possibly 
setting) the final monumentation. Any new monumentation shall be set in accordance with 
Section 11.3.4.2, of the Consultant Guidelines, October 1, 1998. 

2.9 HYDRAULIC ANALYSIS 

2.9.1 The CONSULTANT shall prepare preliminary hydraulic analysis in accordance with 
Chapter 10, Hydraulics, Consultant Guidelines, October 1, 1998. 

2.9.2 The CONSULTANT shall prepare hydraulic analysis for bridge crossings and culverts as 
applicable. 

2.9.3 The CONSULTANT shall prepare digital deliverables in accordance with the DISTRICT'S 
Data Delivery Specifications, Revision 3.1, June 1998. The CONSULTANT will submit the 
following coverages: 

PRJ Project Boundaries CP-60 
DQ Data Quality CP-410 
NDXPRJ Map Sheet Boundaries CP-40 
FPCTLFCD Elevation Reference Marks CP-523 
FPZNFCD Floodplain Zones CP-550 

2.10 HYDROLOGIC ANALYSIS 

2.10.1 The CONSULTANT shall prepare preliminary hydrologic analysis in accordance with 
Chapter 9, Hydrology, Consultant Guidelines, October 1, 1998. 

2.10.2 The CONSULTANT shall prepare or update the following hydrologic models: 

2.10.2.1 South of Skunk Creek, north of the ACDC, west of 51S'Avenue, and east of 71%' 
Avenue. Using the Kaminski-Hubbard ACDC ADMS study hydrology as a basis, the 
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CONSULTANT shall develop a more detailed hydrologic analysis by splitting the previously 
identified sub-basins where needed. The analysis will include an identification of the aerial 
extent of flooding (i.e., the number of homes potentially flooded). 

2.10.2.1.1 The CONSULTANT shall update and refine the current Existing Condition 
100-yearl24-hour. 100-year16-hour, and 10-yearl6-hour hydrology with sub-basins and 
points-of-concentration defined as applicable for the model frequency. Updated DDMS 
files shall be included. 

2.10.2.1.2 The CONSULTANT shall update the current Future Condition 100-year/24- 
hour, 100-yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of- 
concentration defined as applicabie for the model frequency. The CONSULTANT should 
assume that 80 percent of retention requirements (100-year12-hour volume) are met for 
Future Conditions modeling. A DDMS update shall be included. ' 

2.10.2.1.3 The CONSULTANT shall develop runoff hydrographs for input to the updated 
models for all areas east of 51" Avenue. These input hydrographs shall be generated 
using the existing HEC-1 modeling documented in the Kaminski-Hubbard ACDC ADMS. 
No modifications or updating of data east of 51S'Avenue will be performed as part of this 
project. 

2.10.2.2 South of New River Dam, north of Skunk Creek and the Sun Cities, west of the 
51'' Avenue alignment, and east of the Agua Fria River (the numbered sub-basins as 
identified in the ACDC hydrologic models prepared by Kaminski-Hubbard). 

2.10.2.2.1 The CONSULTANT shall update the Existing Conditions 100-yearl24-hour, 
100-yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of-concentration 
defined as applicable for the model frequency. The CONSULTANT shall update the sub- 
basin boundaries as needed. A DDMS update shall be included. 

2.10.2.2.2 The CONSULTANT shall prepare Future Conditions 100-yearl24-hour, 100- 
yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of-concentration 
defined as applicable for the model frequency. The CONSULTANT should assume that 
80 percent of retention requirements (100-year12-hour volume) are met for Future 
Conditions modeling. 

2.10.2.2.3 The CONSULTANT shall modify the northeastern drainage area boundary 
from approximately Pinnacle Peak Road to the CAP. 

2.10.2.3 Sun City north of Grand Avenue (as defined in the Sun City Area Hydrologic 
Study, DRAFT, prepared by the DISTRICT). 

2.10.2.3.1 The CONSULTANT shall verify the input assumptions made for the Sun City 
Area Hydrologic Study, DRAFT, north of Grand Avenue. The DISTRICT study includes 
only the Existing Conditions 100-yearl6-hour model. 

2.10.2.3.2 The CONSULTANT shall incorporate the DISTRICT'S Existing Conditions 
100-yearl6-hour model into the overall model for the ADMP. The CONSULTANT shall 
prepare the Existing Conditions 100-yearl24-hour and 10-yearl6-hour models with sub- 
basins and points-of-concentration defined as applicable for the model frequency. 

2.10.2.3.3 The CONSULTANT shall prepare Future Conditions 100-yearl24-hour, 100- 
yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of-concentration 
defined as applicable for the model frequency. The CONSULTANT should assume that 
80 percent of retention requirements are met (100-year/2-hour volume) for Future 
Conditions modeling. 

2.10.2.4 North of Grand Avenue to the northern ADMP Update study area boundary, west 
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of the Sun City Area Hydrologic Study, and east of the Agua Fria River 100-year floodplain 
(portions of sub-basins BBB and CCC). 

2.10.2.4.1 The CONSULTANT shall prepare Existing Conditions 100-yearl24-hour, 100- 
yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of-concentration 
defined as applicable for the model frequency. 

2.10.2.4.2 The CONSULTANT shall prepare Future Conditions 100-year124-hour. 100- 
yearl6-hour, and 10-yearl6-hour models with sub-basins and points-of-concentration 
defined as applicable for the model frequency. The CONSULTANT should assume that 
80 percent of retention requirements (100-yearl2-hour volume) are met for Future 
Conditions modeling. 

2.10.3 The CONSULTANT shall provide the same hydrology models incorporating the 
hydrologic effects of the preferred alternative(s) and features once identified through this ADMP 
Update. 

2.10.4 The CONSULTANT shall prepare a package for use by the DISTRICT, Peoria, Glendale. 
and other designated users that contains the final Hydrology model, the CAD watershed map, 
and a brief information packet. The information packet will describe the model and main 
assumptions, the restrictions on use, and will reference people to contact when using or 
modifying the model. The information packet will be developed and reviewed by the users listed 
above. The three items listed above will be placed on CD ROM and submitted with an additional 
hard copy of the information packet at the end of the project. 

2.10.5 The CONSULTANT shall prepare digital deliverables in accordance with the DISTRICT'S 
Data Delivery Specifications Rev. 3.1 June 1, 1998. The CONSULTANT will submit the following 
coverages: 

PRJ.REL Contract NameIlD CP-430 
PRJ Project Boundaries CP-60 
DQ Data Quality CP-410 
DRNBSN Drainage Basin CP-920 
DRNPATH Drainaae Paths CP-930 

2.10.6 (OPTIONAL) Arrowhead Ranch Lakes Analysis for the Lakes and Legends Communities 
north of ADOT Loop 101 (Beardsley Road alignment) (Subbasins 397.3988, and 570). 

At the option of the DISTRICT, a detailed hydrologic study will be performed for this area. 
Currently, most of the runoff from offsite areas and the developed residential communities within 
this study area drain directly to a series of lakes that are situated internally within the Arrowhead 
Ranch Lakes and Legends communities. The lakes were primarily designed to provide a source 
of irrigation water for the adjacent golf courses by storing effluent andlor pumped well water and 
as an aesthetic feature. Surcharge storage of approximately 3-feet was also designed into the 
overbank areas of the lake for the attenuation of onsite and offsite area runoff. For its design, the 
lake system hydrology was modeled for a 100-yearl24-hour storm using the NRCS (formerly 
SCS) TR20 model. Each lake employs a series of weirs that control the operational water 
'surface and the flood flow water surface. Storm flows cascade through the system and ultimately 
outfall to one of two locations along the perimzter of the study area. The main outfall is located 
just north of Loop 101 at approximately the 55 Avenue alignment. The second outfall is located 
at 67Ih Avenue approximately 0.5 miles south of Deer Valley Road. The system on a whole, has 
reportedly never been completely as-built and hydrologically analyzed for the as-built conditions. 
Glendale has received complaints from the community homeowner's associations regarding 
flooding problems with the lakes. It is requested by the City of Glendale, that the entire lake 
system be hydrologically updated in detail for the as-built, existing lake conditions to assess the 
potential operation of the lakes during the design TOO-yearl24-hour event. 
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The CONSULTANT shall obtain all available design data for the lakes including design and 
construction drawings and as-builts, the design report and TR20 models, and any drainage 
reports of subdivisions developed within area. The CONSULTANT shall also meet with 
representatives of the homeowners associations and appropriate maintenance personnel to 
identify and document their concerns regarding flooding problems, and to identify the current lake 
operational procedures. The CONSULTANT shall model in detail the lake systems for the 100- 
year, 24-hour existing and future condition storms. The entire watershed for this study area shall 
be updated to current County methodology. The CONSULTANT shall perform adequate field 
surveys of the lake system weirs to establish the as-built conditions and develop stageldischarge 
rating relations for each lake. The CONSULTANT shall also develop stagelstorage and other 
routing parameters using the 1990 topographic mapping developed for the ACDC ADMP (to be 
supplied by the DISTRICT). 

The CONSULTANT shall summarize the results of the as-built surveys and hydrologic analyses 
in a report. If problem areas are identified, the CONSULTANT shall also summarize those areas 
in the report and present the overall findings to the DISTRICT and Glendaie for discussion. 

Mitigative measures may be formulated to address problem areas identified in the analysis. At 
the option and direction of the DISTRICT, the CONSULTANT shall conduct Level I. II, and Ill 
Alternative Analyses. For viable alternatives, the CONSULTANT shall prepare 15 percent 
conceptual level design plans of the proposed solution(s). These will be presented in the 
Alternatives Analysis Report and Recommended Design Report. 

2.11 LAND OWNERSHIP. RIGHT-OF-WAY AND EASEMENTS 

2.11,l The CONSULTANT shall review assessor parcel ownership maps and identify which 
properties will be affected by the preferred alternatives. 

2.11.2 The CONSULTANT shall identify permanent and temporary right-of-way and easement 
requirements necessary for the preferred alternatives. The CONSULTANT will identify the right- 
of-way in the specific areas of alternatives that are to be given a level II evaluation. The 
DISTRICT will provide all GIs right-of-way information available to the CONSULTANT. The 
remaining right-of-way will be researched and drawn on the alternative study area base sheets by 
the CONSULTANT. Only right-of-way information needed to obtain approximate areas of 
additional right-of-way or easements necessary to construct the alternatives will be identified. 

2.1 1.3 The CONSULTANT will identify any necessary rights-of-entry within the study area. The 
DISTRICT will obtain any necessary rights-of-entry for the study area and furnish the 
CONSULTANT with Right-of-Entry letters. 

2.12 ENVIRONMENTAL OVERVIEW 

2.12.1 The CONSULTANT shall prepare an Environmental Overview analysis in accordance 
with Chapter 7. Environmental Requirements, Consultant Guidelines, October 1, 1998. The 
Environmental Overview shall include a comparative analysis for each of the alternatives 
identified to include socioeconomic, physical and natural environmental impacts, and cultural 
aspects of the study area. This comprehensive analysis shall address all of the major 
environmental disciplines and identify any potential problem areas (fatal flaws) that might exist. 

2.12.2 Environmental Permits and Approvals. For the Preferred Alternative, the CONSULTANT 
shall be responsible for identifying project-specific plan approvals, permits, or licenses from other 
agencies that will be required. Other agencies may include, but may not be limited to: 
municipalities, tribal governments, the U.S. Environmental Protection Agency (EPA), the 
Maricopa County Department of Environmental Services (MCDES), the Arizona Department of 
Environmental Quality (ADEQ), the Arizona Department of Water Resources (ADWR), the Army 
Corps of Engineers (ACOE), railroads, utilities, and water districts. The primary emphasis of this 
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task is to identify the Section 404 permit requirements. Requirements for permits shall be 
documented in the Implementation Plan. 

2.12.3 Cultural Resources Assessment. 

2.12.3.1 The CONSULTANT shall complete a Class I Survey and an Archeological 
Assessment to identify any prehistoric and historic resources for the entire study area. The 
purpose of the archeological inventory is to determine the effects of each proposed 
alternative on the identified cultural resources. 

2.12.3.2 The CONSULTANT shall prepare a report documenting the results of the 
archeoiogical assessment. The report shall describe the size, features and significance of 
any identified or known cultural resources (up to and including one mile outside the study 
boundaries on the north and east sides) and the potential impact o? the preliminary project 
alternatives on the sites based on existing information. The report shall include 
recommendations for further study and associated costs, including testing or mitigation, if 
required. In addition, the CONSULTANT shall map (hand draw) the sites on USGS 7.5 
minute quad maps and on aerial photos. Aerials to be provided by the DISTRICT. Digital 
mapping will not be required. The DISTRICT will provide the results of cultural investigations 
being completed for current projects on the Agua Fria and New Rivers. 

2.12.4 Environmental Regulatory Records Review. 

2.12.4.1 The CONSULTANT shall conduct a search of the federal, state, and local 
environmental lists and databases located in the project area and their respective search 
radius (ASTM 1527 - 97) for each proposed alternative. 

2.12.4.2 The CONSULTANT shall document the locations of the regulatory sites on the 
area map. The CONSULTANT shall include a brief description of the regulatory sites which 
should include, the descriptive location of the site, the type of regulated substance or waste 
at the site, the extent of the contamination, the status of the site (i.e. closed or open status), 
remediation plans of the site, and the named potentially responsible party(s). The 
CONSULTANT is not expected to conduct extensive file review on the identified regulatory 
sites to obtain this information. 

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

2.12.4.4 The CONSULTANT shall make a qualitative estimate of the general cost to 
investigate and remediate the potential problem resulting from the regulatory sites in terms of 
relative magnitude, i.e. high, moderate or low. The information will be used in the analysis of 
the alternatives. 

2.12.5 Ecological Assessment 

2.12.5.1 The CONSULTANT shall conduct a non-intensive field survey and use current 
aerial photographs to identify and map the existing ecological resources within the project 
area including the riparian vegetation communities (xeric, meso and hydrophytic), wildlife, 
sensitive species and critical habitat, water resources, and potential wetlands. Upland 
vegetation communities will not be mapped. The CONSULTANT shall contact the U.S. Fish 
and Wildlife Service (USFWS) and the Arizona Game and Fish Department (AGFD) to obtain 
information regarding the presence of listed Threatened and Endangered Species. Wildlife 
Species of Special Concern, and designated critical habitat in the project area. 

2.12.5.2 The CONSULTANT shall determine the effects of each of the proposed 
alternatives on the identified ecological resources and any identified sensitive species or 
habitat. 
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2.12.5.3 The CONSULTANT shall prepare a report summarizing the results of the 
ecological assessment. The report shall include a descr~ption and maps or aerial 
photographs (scale: 1 inch = 400 feet) depicting the locations of the identified ecological 
resources. In addition, the report shall describe the identified effects of each alternative on 
the ecological resources. The CONSULTANT shall recommend methods to avoid or 
minimize any negative effects the proposed alternatives may have on the ecological 
resources. If any of the negative effects can not be avoided or minimized, then the 
CONSULTANT shall make a qualitative estimate of the general mitigation costs for the 
negative effects in terms of the relative magnitude, i.e. high, moderate or low. This 
information will be used in the analysis of the alternatives. 

2.12.6 Title VI Environmental Justice Assessment. The CONSULTANT shall document and 
map the social and economic attributes of the citizens affected by this study using current census 
data (1995 preferred). The factors prohibited from serving as a basis for action or inaction which 
discriminates include, race, color, national origin, sex, age, and handicapldisability. Therefore, 
the efforts to prevent discrimination must address, but not be limited to a program's impacts. 
access, benefits. participation, treatment, services, contracting opportunities, training 
opportunities, investigations of complaints, allocations of funds, prioritization of projects and the 
functions of right-of-way, research, planning and design. 

2.13 VISUAL RESOURCES AND MULTIPLE USE OPPORTUNITIES ASSESSMENT 

2.13.1 Visual Resources Assessment. The purpose of this assessment is to identify aesthetic 
features and geographic units of the study area that may be preserved, enhanced, or improved. 
The units will serve as the basis for establishing landscape design themes and the future desired 
character for each alternative. 

2.13.1.1 The CONSULTANT shall delineate the existing landscape character units within 
the study area. The units should be delineated based on land use, landforms, spatial 
enclosure, land marks, andlor vegetation conditions within the study area which give each 
unit an identifiable character and sense of place. The landscape character units will be 
mapped and documented with photographs of each unit cross.referenced to their location on 
the map. A brief narrative will be prepared describing each unit. 

2.13.1.2 The CONSULTANT shall prepare a visual analysis map and brief narrative that 
identifies distinct features (cultural or natural), areas of low featurelvisual diversity, major 
viewpoints within and adjacent to the study area, opportunities for aesthetic 
improvementslrestoration, and areas to be preserved because of their inherent aesthetic 
value (visual diversity). 

2.13.1.3 The CONSULTANT shall prepare a map and brief narrative of the existing visual 
conditions to identify relative levels of intactness of natural and cultural features. This 
information may be included on the visual analysis map. 

2.13.1.4 The CONSULTANT shall assess the extent to which existing flood control 
facilities and their related features incorporate the aesthetic treatment guidelines contained in 
the DISTRICT'S Policy for the Aesthetic Treatment and Landscaping of Flood Control 
Projects. In cases where existing flood control facilities are found to be in non-conformance 
with the DISTRICT'S aesthetic treatment policy, the CONSULTANT shall identify possible 
measures for retrofitting existing facilities to achieve consistency with the policy. 

2.13.1.5 The CONSULTANT shall utilize the visual resource assessment to develop the 
desired landscape character themes (visions) for each alternative that will protect and 
enhance local community character and create aesthetic value. The CONSULTANT shall 
prepare graphic exhibits which may include rendered conceptual plans, cross sections, 
sketches, simulations andlor other media appropriate for public communication that illustrates 
the desired landscape character and aesthetic features for the recommended alternative for 
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use in future design phases. The CONSULTANT shall identify ways to enhance public 
landscape viewing opportunities through the location, orientation and design of the 
recommended alternative. 

2.13.2 Multiple-Use Opportunities Assessment. The purpose of this assessment is to serve as a 
basis for the formulation of alternatives that will provide flood control functions while maximizing 
opportunities to meet local community needs for recreation, open space, protection and 
enhancement of natural landscape and local community character, alternative forms of 
transportation, and/or ground water recharge. 

2.13.2.1 The CONSULTANT shall inventory and map existing and future planned land 
uses, including recreation sites, open spaces, transportation systems and nodes, residential, 
commercial, educational, and industrial centers within the study area and including the area 
within one-mile of the study area. The CONSULTANT shall also'review the inventory of 
existing conditions including the natural andlor cultural landscape features. The DISTRICT 
will provide data and resource mapping prepared by Carter-Burgess for the West Valley 
Recreation Corridor Study. This information will be illustrated on the site inventory map(s), 
and a brief narrative explaining the site inventory map will be prepared. 

2.13.2.2 The CONSULTANT shall prepare a planning influences map that identifies the 
opportunities and limitations based on the analysis of the site inventory and visual analysis 
information. A brief narrative will be prepared to describe the planning influences map. 

2.13.2.3 The CONSULTANT will utilize the inventory and analysis information and the 
planning and design requirements for flood control to identify and describe the types of multi- 
uses that might be appropriately incorporated into the alternatives developed for flood control 
management. The CONSULTANT shall briefly describe the benefits associated with 
integrating the identified multiple-use opportunities into the various alternatives. The multiple- 
use opportunities will be delineated on a map and briefly described. 

2.13.2.4 The CONSULTANT shall identify and briefly describe, in general, potential 
partners and funding sources for implementation of multiple-use opportunities for each 
alternative. 

2.13.2.5 The CONSULTANT shall identify design guidelines for integration of multi-use 
opportunities with flood control management facilities to guide subsequent design phases for 
the recommended alternative. 

2.14 PUBLIC INVOLVEMENT 

2.14.1 The CONSULTANT will plan and conduct a total of six open houseslpublic meetings 
throughout the Update study area in conjunction with this study. Meetings may serve any of the 
following functions: 

2.14.1.1 Open HouselPublic Meeting to inform the public of the purpose and scope of 
the study, including the floodplain delineation components of the study, and to receive 
comments and concerns. 

2.14.1.2 Open HouselPublic Meeting to present project alternatives to be studied andlor 
to present the results of the floodplain delineation study, and to receive public comments. 
The purpose of the meeting shall be to request public input regarding the alternatives, their 
preferences, and any recommendations they may have for other alternatives that need to be 
evaluated. In addition, the meeting will be to obtain public comment on the floodplain 
delineation study results. Any public meetings in conjunction with the floodplain delineation 
component of this study must take place prior to the submittal of floodplain delineation 
studies to FEMA. 
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2.14.1.3 Open HouselPublic Meeting to inform the public and obtain public comment on 
the study results. The purpose of the meeting is to present the results of the alternative 
analysis-and the recommended alternative. 

2.14.2 The CONSULTANT shall be responsible for the preparation of handouts and displav 
boards for open houses andlor public meetings (assume'50'0 handoutslcomments s h e e t ~ ' ~ L r  
open house meeting). The CONSULTANT will be responsible for the preparation of all the 
graphic displays for neighborhood meetings and public agency board meetings. The 
CONSULTANT will provide, in digital and printed format, an exhibit showing the general project 
features or project impact area suitable for reproduction or publication. 

2.14.3 The CONSULTANT shall chair the meetings as necessary. The CONSULTANT shall 
participate in the presentation, and respond to questions as required by making formal 
presentations or by written document addressing the issue. 

2.14.4 The CONSULTANT shall provide required refreshments. 

2.14.5 The CONSULTANT shall prepare a summary of the open houses and neighborhood 
meetings, including concerns raised by the public. 

2.14.6 (OPTIONAL) The CONSULTANT shall participate with the DISTRICT in up to 20 
miscellaneous meetings as requested by the DISTRICT, including any City or Town Council 
Meetings or Work-Study Sessions to present the study effort purpose, scope and progress to 
date. It is anticipated that illustration boards and graphics prepared for the open houses will be 
used to partially fulfill the needs for this task. 

2.14.7 The CONSULTANT will provide all public notification andlor placement of the required 
legal advertising. 

2.14.8 At the start of the project the CONSULTANT shall prepare a one-page front and back, tri- 
color, tri-fold project brochure for distribution to the public (assume 5.000 total), providing the 
project purpose, background, history, schedule, and points-of-contact. The DISTRICT will 
provide final review and approval of any document to be sent to the public. The CONSULTANT 
will mail any documents using a mailing list approved by the DISTRICT. 

2.14.9 (OPTIONAL) Up to 7,000 additional brochures will be prepared and distributed as 
directed by the DISTRICT. 

2.14.10 The CONSULTANT shall prepare two project milestone (as defined by the DISTRICT) 
newsletterslproject status updates for distribution to the public (assume 5.000 x 2 distributions). 
the project participants, and other interested parties. The newsletter/update will provide at a 
minimum a project update of work conducted during the previous time-period, work to be 
conducted during the next time-period, upcoming events, questions and answers to questions 
identified during the study effort, and the project schedule. The DISTRICT will provide final 
review and approval of any document to be sent to the public. The CONSULTANT will mail any 
documents. 

2.14.11 (OPTIONAL) Up to 7,000 additional newsletters will be prepared and distributed as 
directed by the DISTRICT. 

2.14.12 Early in the project the CONSULTANT shall develop internet webpages for the project to 
communicate project information and status. Webpages shall be updated at project completion to 
include project results. Content, format and design of the webpages shall be approved by the 
DISTRICT. The webpages shall be linked to the DISTRICT website. 

a 2.14.13 (OPTIONAL) The CONSULTANT shall be responsible for the establishment and 
maintenance of a voice-mail hotline. The hotline will allow the public to leave a voice-mail 
message which will provide another medium for the public to comment on the project. The 
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hotline will be checked at appropriate intervals, but in no case more than every second day, and 
the messages will be summarized in a weekly report. If a message requires a verbal or written 
response, the appropriate DISTRICT or CONSULTANT personnel will be contacted. The 
message summary will contain information on who and what response was provided to the caller. 

2.15 UTILITIES 

2.1 5.1 The CONSULTANT shall identify major existing utilities for the alternatives. Utilities shall 
be identified within the project construction limits that may impact the project. The alignment of 
the utilities shall be shown on the alternative sketches and in the Conceptual Design Plans. 
Estimates of the cost to relocate or realign the utilities shall be included in the project cost 
estimates as a separate line item. The CONSULTANT shall contact each utility company that 
has facilities, known or suspected, within the project area, to request the alignment and size of 
the utility facilities. Record drawings shall be obtained to ascertain all underground utility 
locations. Where record drawings are not available, blue stake services shall be utilized to locate 
the horizontal alignment of the underground facilities. 

2.15.2 The CONSULTANT shall provide the vertical location of sanitary and storm sewers which 
will be determined from field surveys as appropriate. 

2.16 SITE VISITS 

2.16.1 The CONSULTANT shall make site visits as necessary to become familiar with existing 
conditions. 

2.16.2 The DISTRICT will conduct three site visits, generally as follows: 

2.16.2.1 Site visit to orient the CONSULTANT and the DISTRICT with the project area, 
and to determine any initial conflicts or opportunities. 

2.16.2.2 Site visit near the end of the Alternatives Analysis. This site visit shall 
incorporate any environmental, ecological or cultural field review as appropriate. 

2.16.2.3 Site visit during the Preferred Alternative Analysis and to verify that the 
conditions have not significantly changed during the final stages of the project. 

2.17 MEETINGS 

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

2.17.2 The CONSULTANT is responsible for the minutes of any meetings and shall include 
copies of minutes of meetings, telephone conversations, and correspondence to the DISTRICT in 
the Project Administrative Report. 

2.17.3 The CONSULTANT shall participate in the following specific meetings, monthly progress 
meetings and other meetings as dictated by the project. Meetings, when possible, will be 
generally held at municipality offices or at the CONSULTANT office. 

2.17.3.1 Kick Off Meeting. The CONSULTANT shall meet with the DISTRICT to submit 
the project schedule (completed in Microsoft Project 98 or compatible software) that shall 
include dates of all proposed submittals and review meetings, and to discuss the schedule 
and the tasks necessary to accomplish it. The CONSULTANT shall bring the key project 
team members, including the project checkers, to the meeting to introduce them to the 
DISTRICT staff who will be working on the project. The DISTRICT will give available aerial 
topographic mapping to the CONSULTANT at this time. 
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2.17.3.2 Data Collection Report Review Meeting. The CONSULTANT shall meet with the 
DlSTRlCT Project Manager to review the overall project status and to discuss the Data 
Collection Report review comments which will be provided to the CONSULTANT at the 
meeting. The CONSULTANT should be prepared to explain all information and any 
assumptions made up to this point. Any problems will be identified and discussed. 

2.17.3.3 Alternatives Brainstorming Meeting. A brainstorming session with the 
participants to discuss existing flooding problems, existing studies and to identify potential 
solutions. 

2.17.3.4 Alternative Evaluation Meeting. A meeting with Review Committee members to 
evaluate the alternatives. 

2.17.3.5 Landscaping and Aesthetics Committee Meeting No. 1. A meeting with the 
DISTRICT'S Landscaping and Aesthetics Committee to review landscaping issues. 

2.17.3.6 Alternatives Analysis Report Review Meeting. Three weeks afler submittal of the 
Alternatives Analysis Report, the CONSULTANT shall meet with the DISTRICT Project 
Manager to review the overall project status and to discuss the Alternatives Analysis Report 
review comments. The CONSULTANT should be prepared to discuss alternative flood 
mitigation solutions and the preliminary cost estimates. 

2.17.3.7 Feature Prioritization Meeting. A meeting with the participants to discuss 
implementation of the Recommended Plan and develop project priorities and phasing. 

2.17.3.8 Landscaping and Aesthetics Committee Meeting No. 2. A meeting with the 
DISTRICT Landscaping and Aesthetics Committee to review final landscaping issues. 

2.17.3.9 Recommended Design Report and Preliminary Plans Submittal Meeting. Three 
weeks after submittal of the Recommended Design Report and Preliminary Plans, the 
CONSULTANT shall meet with the DISTRICT Project Manager to review the overall project 
status and to discuss the Recommended Design Report. The CONSULTANT will be 
prepared to explain all assumptions and calculations completed up to this point. Any 
problems will be identified and corrective actions agreed upon at this meeting. The 
CONSULTANT will make any necessary corrections and provide written responses to all 
comments and will resubmit the Recommended Design Report Preferred Alternative and 
Preliminary plans as required to the satisfaction of the DISTRICT. 

2.17.3.10 Final (100 percent) Submittal Meeting. The CONSULTANT shall meet with the 
DISTRICT Project Manager to make the final submittal of the hydrology and hydraulic 
analyses, the alternative flood mitigation solutions, the cost estimates, and the final 
recommended solution as revised per the Recommended Design Report review comments. 
The CONSULTANT shall supply the hydraulic data and plans on 3.5-inch diskettes or CDs. 
The plans should be in AutoCAD version 13 format. A Final Performance Evaluation will be 
completed at this time. 

3.0 PROJECT ADMINISTRATION 

The CONSULTANT shall prepare project schedules and projected billings in accordance with Section 2.0 
of the Consultant Guidelines with the following inclusions or exceptions: 

3.1 SCHEDULE 

3.1.1 The project schedule outline will be consistent with the numbering and tasks defined in 
this SOW and the fee proposal. 

3.1.2 The CONSULTANT shall prepare a significant event calendar in Microsofl Project 98 or 
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compatible software that shows, at a minimum, general timeframes for participant, agency and 
oublic meetings. and submittal milestones. The CONSULTANT shall update the calendar as 
necessary and provide it to the DISTRICT Project Manager, to keep it current 

3.2 INVOICES 

3.2.1 The CONSULTANT will submit a projection of monthly project billings within 14 days of 
Notice to Proceed (NTP). The projected billing will be consistent with the tasking of the SOW, the 
project schedule and the fee proposal. 

3.2.2 The DISTRICT will provide a general format for invoices. The invoices will be consistent 
with the tasking of the SOW, project schedule, fee proposal and projected billing. 

3.2.3 The CONSULTANT shall submit invoices to Accounts Payable,'Flood Control District of 
Maricopa County, 2801 West Durango Street, Phoenix, Arizona 85009. A copy of the invoice will 
be forwarded to the DISTRICT Project Manager. 

3.2.4 The CONSULTANT shall submit progress reports with each invoice reflecting the work 
completed during the previous pay period. The DISTRICT will provide the CONSULTANT with 
the desired format. 

3.3 PROJECT MANAGEMENT 

3.3.1 The CONSULTANT shall appoint a Project Manager who shall be knowledgeable of the 
progress of each phase of the project. The Project Manager shall be the same person listed in 
the CONSULTANT Technical Proposal unless otherwise approved by the DISTRICT. The Project 
Manager shall be the point of contact for the DISTRICT. The CONSULTANT Project Manager 
shall attend all meetings as required by the DISTRICT. The CONSULTANT Project Manager 
shall keep the DISTRICT informed of all coordination with outside agencies and other affected 
parties. The DlSTRlCT may terminate this agreement if the Project Manager is not available or if 
the CONSULTANT is unable to provide a replacement Project Manager acceptable to the 
DISTRICT. The DISTRICT may request replacement of the Project Manager if the DISTRICT 
determines that this would be in the best interest of the project. 

3.4 REPORTS 

3.4.1 All reports shall be submitted to the DISTRICT for review in draft form. Upon receipt of 
review comments, the CONSULTANT shall incorporate appropriate revisions and complete the 
report. 

3.4.2 The CONSULTANT shall provide the DISTRICT, in the project schedule, a three-week 
review period for each submittal. 

3.4.3 Data Collection Report. The Data Collection Report will contain a description of 
information collected for this project. Other data collected pertinent to the project should also be 
contained in the Data Collection Report. Existing major natural washes and existing and planned 
man-made drainage facilities in the watershed should be shown on the Existing Facilities Exhibit 
to be submitted with the Data Collection Report. The Existing Facilities Exhibit will be prepared in 
AutoCAD format. 

3.4.3.1 The Data Collection Report should include the following as applicable: 

Executive Summary 
Project Description 
Scooe of Proiect 
 ate col~ectibn Results 

Current Conditions 
Areas of Flooding 
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Existing and Future Development Plans 
Areas and Locations of Potential Flooding 
Existing and Future Drainage Faolities 

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

Visual Resources and Multi-Use Opportunities Assessment 
Land 

Parcel Ownership 
Rights-of-Entry Requirements 

Hydrology/Hydraulics Models 
Summary of ModelslConditions 
Concerns 

Major Utilities 
Existing Facilities Exhibit 
ReferenceslFigures 

3.4.4 Alternative Analysis Report. The Alternative Analysis Report shall be prepared 
containing narrative descriptions of the alternatives considered and discarded, the alternatives 
selected for analysis, the results of the analysis of alternatives, and comparative cost estimates. 
The advantages and disadvantages and general impacts of each alternative shall be identified. 
The recommended alternative shall be identified in the report. 

3.4.4.1 The Alternatives Analysis Report Format should include the following as applicable: 

Summary 
Description of Study Area 
Scope of Project 
Environmental Overview 

Socioeconomic Environment 
Physical and Natural Environment 
Cultural Resources 

Visual Resources and Multi-Use Opportunities Overview 
Alternatives Descriptions1 Sketches 
Alternatives Eliminated 
Cost Estimates 
Evaluation CriterialMatrix 
Evaluation of Alternatives 
ReferenceslFigures 

3.4.5 Recommended Design Report. The CONSULTANT shall prepare a Recommended 
Design Report which will include engineering design guidelines to maintain 100-year conveyance, 
landscaping, habitat and recreation considerations, cost estimates and Conceptual Design plans. 

3.4.5.1 The Recommended Design Report should include the following as applicable: 

Summary 
Description of Study Area 
Scope of Project 
Evaluation Criteria 
Selection of Preferred Alternative 
Recommendations to Regulators 
Environmental Overview Summary 
Visual and Multi-Use Overview Summary 
Costs 
Priority of Features 
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Maintenance Plan 
Implementation Plan 
ReferenceslFigures 
Disk or CD ROM Copies of applicable hydrologic, hydraulic models 

3.4.5.2 Conceptual Design Plans: 

lndicate existing topography. 
lndicate cultural, biological, environmental impact areas. 
lndicate conveyance criteria - approximate size and configuration, invert, typical 

cross-section. 
lndicate conflicting utilities. 

3.4.6 Project Final Submittal. Upon approval of the Recommended Design Report, the 
CONSULTANT shall incorporate review comments and make any required corrections and 
changes to the hydrology andlor hydraulic models. 

3.4.6.1 The CONSULTANT shall submit a Final Design Submittal with final versions of ail 
reports applicable to the Project including: 

Data Collection Report 
Alternatives Analysis Report 
Recommended Design Report 
Project Survey Report Appendix 
Technical Report Appendix 
Administrative Report Appendix 

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

3.4.7 Project Survey Report Appendix. Survey data will be documented in a Project Survey 
Appendix to the Project Final Submittal. Copies of all survey note books or printout of digital files 
developed with data collectors will be provided. The horizontal and vertical benchmarks used for 
the survey shall be documented along with documentation of the datum upon which the 
benchmark was originally established. Conversion to other datum as required herein shall be 
documented in the report. A summary table of the ERMs and benchmarks shali be included. 

3.4.8 Project Technical Report Appendix. The CONSULTANT shall maintain a technical report 
throughout the project, which contains documentation of the designs, analysis, and calculations. 
The report shall be organized to include, but not limited to, the following sections as appropriate 
to the project: 

Lateral design, configuration, alignment, and feature locations. 
Right-of-way and easement information. 
Special project features, including unusual construction techniques, special materials, 

andlor conditions. 
Maps, sketches, calculations, and other supporting documentation as required. 
Hydrology and hydraulics. 
Cost estimates. 
Conflicting utilities that are to be relocated andlor protected. 
Preliminary hydrology and hydraulics analysis and calculations. 
Environmental and Permit requirements. 

3.4.9 Project Administration Appendix. The Project Administration Appendix shall include 
copies of all correspondence, minutes of meetings and conversations with the DISTRICT, 
affected agencies and others as appropriate. 
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3.5 DELIVERABLES 

3.5.1 The CONSULTANT shall submit all items 'sealed' by a registered civil engineer in the 
State of Arizona. Upon receipt of the final submittal, the DISTRICT shall review the report and 
preliminary plans for the accurate incorporation of all final comments. If incomplete andlor 
incorrect incorporation of those comments is found, the original documents shall be returned to 
the CONSULTANT for correction and resubmittal. 

3.5.2 The CONSULTANT shall submit computer files of the information to the DISTRICT 
delivered on 3.5-inch diskettes or CDs. 

3.5.3 Reports and tables should be in Word 6.0 andlor Excel 97 or DISTRICT acceptable 
software. 

3.5.4 Plans should be in AutoCAD version 13 format (dwg) or Microstation (dgn) format in 
accordance with Section 19. CADD Drafting Standards. Consultant Guidelines dated October 1, 
1998. 

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

3.5.6 The CONSULTANT shall submit five (5) copies for each FINAL report, estimates, 
schedules or drawings to the DISTRICT and two (2) copies for each FINAL report, estimates, 
schedules or drawings to each participating agency. 
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SURVEY REPORT 
For 

GlendaleIPeoria ADMP Update 
FCD 99-44 

Zone A Delineation ERM's 

Prepared for: 

Entellus, Inc. 
2255 North 44th Street, Suite 125 

Phoenix, Arizona 85008 

Prepared by: 

PE NTACORE 
A R I Z O N A  

2255 North 44th Street, Suite 255 
Phoenix, Arizona 85008 

(602) 681-9272 

August, 2000 



INTRODUCTION 

Pentacore Arizona, under contract to Entellus, Inc. with the Flood Control District of Maricopa 
County as project owner, has surveyed and established Elevation Reference Marks (ERM's) for 
use with the Zone A flood hazard area delineations and submittal to FEMA. Pentacore surveyed 
a total of six ERM locations and set five new FCDMC brass caps stamped with the appropriate 
elevations. 

VERTICAL CONTROL 

All elevations surveyed are based on NGVD 29 datum. The aerial mapping control point data 
documented in the June 2000 report prepared by Digital Terrain Mapping, Inc. entitled Aerial 
Mapping and Survey Services for Glendale/Peoria ADMP Update, Survey Report for 
Photogrammetric Control and Independent QA/QC, FCD 1999C065 was used as the starting 
points for each bench loop survey. Pertinent excerpts from that report are provided in Appendix 
A for reference, including and equation for converting from NGVD 29 to NAD 88 datums. 
Copies of the level loop field notes, including sketches for each ERM location, are provided in 
Appendix B. The table on the following page summarizes theERM7s established for this site. A 
site map indicating the location of each ERM is provided in Appendix C. 
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Elevation 
(NGVD 29) 

1396.80 feet 

.- 

1332.49 feet 

1472.76 feet 

1342,06 feet 

.- 

1375.67 feet 

1371.02 feet 

1277.33 feet 

Description 

FCDMC brass cap set in a ring of stones approximately 0.2 miles 
east of Lake Pleasant Road, 4-feet north of a 4-strand barb wire 
fence. 
FCDMC brass cap set in a ring of stones approximately 0.2 miles 
west of Lake Pleasant Road on Happy Valley Road (dirt) and 
approximately 300-feet south of Happy Valley Road. 
Aluminum cap (2-inch) stamped with "Collar, Williams, & White - 
RLS 18214" located approximately 1-mile north of Happy Valley 
Road, approximately 300-feet east of 51" Avenue, and then 
approximately 50-feet north. 
FCDMC h z  cap set in a ring of stones along the east side of wash 
approximately 15-feet north of the Parkside Road edge of pavement, 
60-feet west of "No Outlet" sign, and approximately 0.5 miles east of 
67Ih Avenue. 
FCDMC brass cap set at the southwest comer of the headwall located 
at the southwest comer of Questa Drive & 61" Place. 
Top of ADOT aluminum cap (BM 5 17-6) located at the northwest 
comer of Section 2, T4N, RIE, G&SRB&M. Also is DTM, Inc. 
aerial mapping control point No. 99917 (see Appendix A). 
FCDMC brass cap set at the northwest comer of the headwall at 
southwest corner of 93rd Avenue & Deer Valley Road. 

ERM 
No. 

1 

2 

3 

4 

5 

6 

7 

Bench 
Loop 
No. 

4 

5 

- 

--- 



Appendix A 

DTM, Inc. Report Excerpts 



FLOOD CONTROL 
D I S C  OF' 

MARICOPA COUNTY 
CONTRACT FCD 1999C065 

AERIAL MAPPING AND SURVEY 
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FOR 
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PHOTOGrtAllM 

INDEPENDE 
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DATABASED TERRAIN MAPPING, INC. 
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(520) 292-2020 (FAX) 520-888-4393 
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CONTRACT FCD 1999C065 



June 21,2000 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango Road 
Phoenix, Arizona 85009 

Attn.: Marilyn DeRosa, RG. 
Planning Project Manager 

RE: Contract FCD 1999C065 
Aerial Mapping &.Survey Services for 

GlendaleIPeoria ADMP Update 

SURVEY REPORT 

The contract for photogrammetric mapping and related survey services required several steps to establish 
all necessary field survey data as required by the contract. As the Prime Consultant, Databased Terrain 
Mapping, 1nc.appraoched the filed survey activities by initially involving Pentacore, Arizona as our 
QAIQC subconsultant. Databased Terrain Mapping, Inc: completed all the necessary survey work to 
meet the contract requirements. Additionally, Pentacore, Arizona provided field survey services that 
included: 

1. Establish field survey values on numerous "blind targets" throughout the project area. 
These points were used to verify and validate the quality of the photogrammetric 
aerotriangulation process typically used to "extend the base control network for 
photogrammetric data collection. 

2. Conduct field surveys for cross section data collection as verilication and validation of the 
hal topographic mapping. 



FIELD SURVEYS 

&based Terrain Mapping, Inc. hgan field survey activities in December of 1999. Based on the 
contract criteria, locations of photogammetric control points were based on the plan to provide 
photographic coverage for a project area that extended beyond the initial topographic map boundaries. 

After developing the control point "layout," research was conducted to gather information from various 
operating agencies within the project limits. Agencies contacted include: 

Maricopa County Flood Control District 
Maricopa County Department of Transportation 
City of Peoria 
City of Glendale 
Arizona Department of Transportation 
US Geological Survey 
Salt River Project 

During negotiations, discovery was made of existing FCD survey and map idonnation for the New River 
alignment (FCD Contract 97-04 - completed by Stantech with Aerial Mapping Company and Alcocer 
Land Surveys.) Our reconnaissance enabled us to recover 15 of the 19 "ERM's" set or recovered for the 
New River mapping, including point "NG-3" located isouthwest of New River Dam Other research lead 
to recovery of USGS Bench Mark D475 in Thunderbud Park, and Aerial Mapping Co.'s point "AF8" 
southwest of 107th Ave & Hatfield Road. 

Additional existing monumentation with published data by SRP and ADOT was recovered. Due to their 
questionable datums and sources, the published values were not used in the final adjustment of survey 
data for the GlendalePeoria ADMP Update. 

DTM, Inc. initially set (or recovered existing monuments) photogrammetric control points throughout the 
project area in preparation for aerial photography. The spread sheet listing our 9****-series, 8*****- 
series and 7***-series of control point numbers identifies all control set for the project. The 9****-series 
of points were the control points established for the base contract. The 8*****-series reflect points that 
were located as "blind targets" for the QNQC by Pentacore, Arizona, and the 7***-series of points are 
photo-identifiable features used as control points for mapping areas not covered in the base contract but 
added as a result of change order. 

Wherever possible, existing monuments were used for control points. These include jurisdictional 
monuments (brass caps at intersections), property comers (rebar) and existing "ERM's," etc. Pk nails or 
40d160d nails were set only if no other existing monumentation,could be found in the general vicinity of 
the required control point locations. 



GPS SURVEYS 

@After all control point reconnaissance and pre-marking was completed, Databased T r r  p i n g ,  Inc. 
m o b i i d  for GPS data collection. AU 9****-series and 7***-series points were occupied with static 
GPS equipment. The static sessions ran for a minimum of 35 minutes, using at least five units. 30% of 
the control points were occupied in multiple sessions. AU primary control points were included in the 
GPS sessions. Final constrained adjustments were based on geoid modeling and testing solutions based 
on constraints to diierent known points (AMC Point "AF8," USGS Point D475, and several 
StantecWAlcocer "ERM's" for the New River Mapping. AU solutions proved completely acceptable and 
validated the continuity of datums between the diierent data sources. The final adjustment constraints 
were based on the coordinate values established by StantecWAlcocer for their "ERM #19" (NG-3) and 
ERM #1 (on Desert Harbor Drive.) The vertical constraints held the Stantech/Alcocer "ERM #I", USGS 
Point "D475", and AMC Point "AFS". 

FINAL CORRECTION FACTORS ARE: 

NAD83 minus 1927 +O. 1 3 7 4 4 0  +2.56284 (E) 
NAVD88 minus NGVD29 +O.5813 (meters) +1.907 (feet) 

These corrections reflect the same calculations provided in the Survey Report for New River 
(submitted by Alcocer Land Surveys) to the nearest 0.0000X horizontally and 0.000X vertically. 
The control network for the GlendaleIPeoria ADMP Update is published to perpetuate the 
previously established control and ERM values. DTM's submittal of ERM information duplicates 
the data submitted for Contract 07-04. 

PHOTOGRAMMETRIC QAIQC 

Databased Terrain Mapping, Inc., during the reconnaissance and control point pre-marking phase, located 
the "blind targets." In some cases the point locations were pre-marked. In other cases, photo-identifiable 
features were used. None of the "blind targets" were surveyed by DTM, Inc. during the control 
collection (GPS) effort. All "blind targets" were surveyed by Pentacore, Arizona, tying their values to the 
existing primary control network and the photogrammetry control network, thereby validating DTM's 
GPS work on numerous photogrammetric control points. 

AU "blind targets" were "read" in the stereo aerial imagery during the aerotriangulation process. The 
results were then compared to values provided to DTM by Pentacore, Arizona to validate and insure that 
the aeotriangulation calculations met accuracy criteria for mapping. The results (comparisons of field 
survey values and aerotriagulation values) are published in the eqclosed spread sheet (refer to the section 
title "BLIND TARGETS.") 



Pentacore, Arizona also conducted field surveys to establish random cross section field checks of the 
pographic mapping per FEMA specifications. The cross section data collection values are published in & Q Q C  section of this report, along with plots of the cross section alignments overlaid to the 

topographic maps. The cross sections, although random, are identified by a number that corresponds to 
the final map sheets numbering system for the project. The number of cross sections collected exceeds 
the requirements established in the FEMA Mapping Guidelines. 

All survey work meets or exceeds the minimum standards and criteria established in FEMA 
Document 37, Flood Insurance St& Guidelines and Specifications for Study Contractors. This 
includes the photogrammetric control surveys, verification by "blind targets," field cross section 
collection and establishment of ERM's". The survey work for this contract DOES NOT INCLUDE 
CADASTRAL WORK to recover, locate, set, or establish PLSS comers are any other property 
descriptions. 

RespecthUy Submitted 
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D.6. Hydrologic Calculations 
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a D.6-1 Hydrology Modification: CN27CQ 

The text below was extracted from the HEC-1 model used to determine peak flow in the second 
reach of wash T4N-R1E-S02E. This model originates from the Glendale ~ e o r i a  ~ i e a  Drainage Master 
Plan Update- Hydrology- Volume HY. The original model was modified so that only basins N27H and 
N27C contribute to the flow in the reach (see Figure D.6-2). 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V) ROUTING - DIVERSION OR PUMP FLOI 

NO. ( 1  CONNECTOR (< - - - I  RETURN OF DIVERTED OR PUMPED FLOW 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES a PEAK TIME OF AvEmGE FLOW FOR MAXIMUM PERIOD BASIN 
MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK AREA 
STAGE MAX STAGE 

HYDROGRAPH AT 
+ N27H 442. 4.13 33. 8. 6 .  0.21 

ROUTED TO 
t RN27H 387. 4.30 33. 8. 6 .  0.21 

HYDROGRAPH AT 
+ N21C 151. 4.20 11. 3. 2. 0.09 

2 COMBINED AT 
+ CN27C* 499. 4.21 44. 11. 8. 0.30 



D.6-2 Modified Hydrology: CN27E*, CN27E** 

The two cross sections below were used to determine the flows in reach 3 of wash 
T5N-R1E-S35, reach 2 of T4N-RlE-S02W, and wash T5N-RlE-S36. Cross section 
number 80 shows that T5N-RIE-S35 splits. The flow carried by the left channel of the 
cross section was delineated independently as shown by cross section 30. This separate 
wash is T5N-RlE-S36, and analysis shows it actually connects with wash T4N-RlE- 
S02W. Hence, the flow carried by T5N-R1E-S36 was added to the runoff from basin 
N27G, in order to determine the peak flow in reach 2 of wash T4N-KIE-S02W. 
Likewise, the flow carried by T5N-R1E-S36 was subtracted from the runoff from basins 
N27F and N27E. The normal depth calculations below show that the flow picked up in 
wash T5N-RIE-S36 is 170 cfs. The resulting flow calculations are as follows: 

CN27E* : Wash T5N-R1E-S36, Peak Flow = 170 cfs 
CN27E**: Wash T4N-R1E-S02W (Reach 2), Peak Flow = 490 + 170 = 660 cfs 
CN27E**: Wash T5N-RIE-S35 (Reach 3), Peak Flow = 890 - 170 = 720 cfs 

-- 

cross S ~ r l i ' n  

Depth 
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conpo, t e  n 30 Il,d,,,,i~ ~ O ~ U S  
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Iriti:cl slop8 

norno1 Depth l p i u l t i  
- 
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Refer to Section 5.7.1.1.2 of this volume for more discussion on the split flow. For the 
original hydrology model, refer to the Glendale Peoria Area Drainage Master Plan 
Update- Hydrology- Volume HY. Figure D.6-2 (of this volume) is a schematic reflecting 
the modifications discussed above. 



a D.6-3 Hydrology Mod;ficat;on: CN27Gt 

The text below was extracted from the HEC-I model. and used to determine weak flows in the 
second reach of wash T5N-R1E-S35. This model originates from the Glendale Peoria Area Drainage 
Master Plan Update- Hydrology- Volume HY. The original model was modified so that only basins N27E 
and N27F would contribute to the peak flow in the reach (see Figure D.6-2). 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (Vl ROUTING - 1  DIVERSION OR PUMP FLOW 

NO. ( .  I CONNECTOR ( I  RETURN OF DIVERTED OR PUMPED FLOW 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

MAXIMUM TIME OF 
OPERATION STATION 

STAGE a + 

MAX STAGE 

HYDROGRAPH AT 
t N27E 

HYDROGRAPH AT 
+ N27F 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 

FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

2 COMBINED AT 
+ CN27G 



D.6-4 Hydrology Modification: A1 lF*,Al lJ*,Al IK*,N27F*,N2714* 

Some washes contained reaches that only had a single basin contributing to the 100yr 
flow. Hence, a downstream concentration point was needed that only reflected the peak runoff from the 
single basin. The nomenclature for these concentration points is the name of the contributing basin with an 
asterisk placed at the end. For more clarification refer to Figures D.6-1 and Figure D.6-2. Since the HEC-I 
output gives the peak runoff for each basin, no modifications to the original model was necessary. For the 
original model, refer to the Glendale Peoria Area Drainage Master Plun Updare- Hydrology- Volume HY. 



D.6-5 Hydrology Modification: CAl lA* 

The text below was extracted from the HEC-1 model used to determine peak flow in the second 
reach of wash T4N-RlE-S07. This model originates from the Glendale Peoria Area Drainage Master Plan 
Update- Hydrology- Volume HY. The original model was modified so that route RA11D did not contribute 
to the flow in this reach (see Figure D.6-2). The flow routed through RAl1D is not conveyed to CAI IA 
within the wash, and therefore has been excluded from CAI IA*. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (V) ROUTING > DIVERSION OR PUMP FLOW 

NO. . ) CONNECTOR (<-- - )  RETURN OF DIVERTED OR PUMPED FLOW 

AllB 

AllA 

. . . . . . . . . . . . . . . . . . . . . . . .  CAIIA* 
V 

MAXIMUM TIME OF 
OPERATION STATION 

STAGE MAX STAGE 

3 COMBINED AT 
+ CX23 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 

FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
+ AllB 

HYDROGRAPH AT 
AllA 



+ 

3 COMBINED AT 
CAllA* 2815. 4.70 

ROUTED TO 
+ RAllA 2795. 4.73 

HYDROGRAPH AT 
+ AllC 152. 4 . 3 3  



D.6-6 Hydrology Modification: CX23* 

The text below was extracted from the HEC-1 model used to determine peak flow in the third 
reach of wash T4N-R1E-S07. This model originates from the Glendale Peoria Area Drainage Master Plan 
Update- Hydrology- Volume HY. The original model was modified so that route RX22 did not contribute to 
the flow in this reach (see Figure D.6-2). The flow routed through RX22 is not conveyed to CX23 within 
the wash, and therefore has been excluded from CX23*. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE iVJ ROUTING i -  DIVERSION OR PUMP FLOW 

NO. ( J CONNECTOR i -  RETURN OF DIVERTED OR PUMPED FLOW 

3091 A992 
V 
v 

3101 RA99Z 

3106 AllD 

3116 CA11D . . . . . . . . . . . .  
+ RAll  FN 866. 4.23 
14. 0.47 



MAXIMUM TIME OF 
OPERATION 

STAGE MAX STAGE 
+ 

3 COMBINED AT 
+ 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 
+ 

2 COMBINED AT 
t 

ROUTED TO 

HYDROGRAPH AT 

STATION 

RUNOFF SUMMARY 
FLOW IN CUBlC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PCAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FtOW PEAK 

BASIN 

AREA 



D.6-7 Hydrology Modification: CAOQH* 

The text below was extracted from the HEC-1 model used to determine peak flow in the second 
reach of wash T4N-R1E-S20. This model originates from the Glendale Peoria Area Drainage Master Plan 
Update- Hydrology- Volume HY. The original model was modified so that route RX25W did not contribute 
to the flow in this reach (see Figure D.6-2). The flow routed through RX25W is not conveyed to CA09H 
within the wash, and therefore has been excluded from CA09H*. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE (V) ROUTING 
NO. ( . 1 CONNECTOR 

I - )  DIVERSION OR PUMP FLOW 
I - )  RETURN OF DIVERTED OR PUMPED FLOW 

< - - - -. - - A09KI 
DRAO9K 

v 
v 

RAORKS 

DA0RG 

. . . . . . . . . . .  CAORG. 
v 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK AREA 
STAGE MAX STAGE 

HYDROGRAPH AT 



+ DAOQG 1 6 2 .  4.23 

2 COMBINED AT 
+ CA09G 4 0 5 .  4 . 6 0  

ROUTED TO 
+ RA09GW 3 6 4 .  4 . 8 3  

HYDROGRAPH AT 
+ A09H 4 0 3 .  4 . 3 0  

4 COMBINED AT 
+ CA09H* 4 3 9 .  5 . 1 3  



D.6-8 Hydrology Modification: CAI lE* 

The text below was extracted from the HEC-I model used to determine peak flow in the fourth 
reach of wash T4N-R1E-S07. This model originates from the Glendale Peoria Area Drainage Master Plan 
Update- Hydrology- Volume HY. The original model was modified so that route RA1 IFN did not contribute 
to the flow in this reach (see Figure D.6-2). The flow routed through RAI 1FN is not conveyed to CAI 1E 
within the wash, and therefore has been excluded from CA1 IE*. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 
LINE (V) ROUTING - > I  DIVERSION OR PUMP FLOW 

NO. (.I 
3010 
3009 

CONNECTOR I<- - RETURN OF DIVERTED OR PUMPED FLOW 
< - -. - -. - AllGI 

DRAllG 
v 
v 

RAllGW 

All1 

CA111.. . . . . . . . . . . . . . . . . . . . .  
v 
v 

RAllI 

AllE 

CAllE* . . . . . . . . . .  
v 
v 

RAllE 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, ARF,A IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
MAXIMUM TIME OF 

OPERATION S'CATION FLOW PEAK AREA 
STAGE MAX STAGE 
+ 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
t All1 884. 4.07 58. 14. 10. 0.28 

4 COMBINED AT 
+ CAll I 2019. 4.23 257. 64. 46. 1.37 

ROUTED TO 
+ RA111 1957. 4.40 257. 64. 46. 1.37 

HYDROGRAPH AT 
+ AllE 542. 4.20 44. 11. 8. 0.30 

2 COMBINED AT 
+ CAllE* 2108. 4.40 291. 73. 53. 1.67 

a + 

ROUTED TO 
RAllE 2076. 4.50 291. 73. 53. 1.67 





a E.1. Roughness Coefficient Estimation 
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E. 1.1 Manning's Roughness 

Wash T4N-R1E-SO7 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-1.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-RI €307 
Location: Reaches - 1 , 2  
Photo No: Photos: 4, 5 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

n = (nscn.+n,+n,+n,)rn 



: Right Overba - 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-1.2 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-SO7 
Location: Reaches - 3 , 4  
Photo No: Photos: 5, 7 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

n = n.+n,+n,+n+n. rn 



A 

FIGURE E.l-1.2 

5a: Left Overbanlc 5b: Rieht Overbank 

5c :  Channel 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-1.3 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-SO7 
Location: Reach - 5 
Photo No: Photos: 7, 10 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 

n = (n.+n,+n,+n,+n.)rn 



0 

FIGURE E.l-1.3 



E. 1.2 Manning's Roughness 

Wash T4N-R1E-SO4 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-2.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-SO4 
Location: Reaches - I 
Photo No: Photos: 6 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



f- 

FIGURE E.l-2.1 



E. 1.3 Manning's Roughness 

Wash T5N-R1E-S33 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.13.1 

Project: Zone A Floodplain Delineation Study 
Stream: T5N-R1 E-S33 
Location: Reaches - 1,2 
Photo No: Photo 8 - 9 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 



n 
FIGURE E.l-3.1 



E. 1.4 Manning's Roughness 

Wash T5N-R1E-S35 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-4.1 

Project: Zone A Floodvlain Delineation Studv 
Stream: T5N-RIE-~35 
Location: Reaches - I, 2 , 3  
Photo No: Photos 15 - 16 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 



FIGURE E.l-4.1 

16a: Left Overbanlc 

'Rh: Right Overbank - 

mL* i.. 



E. 1.5 Manning's Roughness 

Wash T5N-R1E-S36 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-5.1 

Project: Zone A Floodplain Delineation Study 
Stream: T5N-R1 E-S36 
Location: Reaches - I 
Photo No: Photos 15 - 16 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



FIGURE E.l-5.1 
16b: Right Overbank 

16a: Left Overbank 

15: Channel 



E. 1.6 Manning's Roughness 

Wash T4N-RlE-S02W 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-6.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-S02W 
Location: Reaches - 1,2 
Photo No: Photos 15 - 16 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 

n = (n.+n.+n,+n,+n.)m 



n 
FIGURE E.1-6.1 

16b: Right Overbanlc 

15: Channel 



E. 1.7 Manning's Roughness 

Wash T4N-RIE-S02E 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 

Project: 
Stream: 
Location: 
Photo No: 

TABLE E.l-7.1 
Zone A Floodplain Delineation Study 
T4N-R1 E-S02E 
Reaches - 1,2 
Photos 13 -14 

Channel Conditions 

Effects of Obstmction 

Variations in Channel Cross 

Degree of Meandering 

Channel Matedal 

Degree of Irregularity 

Concrete 

Firm Soil 

Coarse Sand 

Gravel 

Cobble 
Boulder 

Smooth 

Minor 

Moderate 

Manning's n Adjustment Lefl Overbank 
West) 

,030 

0 

n. 

n. 

,012 - .018 

,025 -.032 

.026 - .035 
,028 - .035 
,030 - ,050 
,040 - .070 

0 

001 - 005 
,006 - ,010 . 

Channel 

.030 

0 

Right Overbank 
(East) 

,030 

0 



15: Channel 

FIGURE E.l-7.1 

l6b: Typical of Right Overbank 

Aerial of Channel and  Overbanlts 



E. 1.8 Manning's Roughness 

Wash T4N-R2E-S 18 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-8.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R2E-S18 
Location: Reaches-1,2,4,5,6,7,8,9, 13,14, 15 
Photo No: Photo 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 

n = n, n, n, n, n. rn 



m 
FIGURE E.l-8.1 

ypical Overbanlc Typical overbanlc and  Channel 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.1-8.2 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R2E-S18 
Location: Reaches - 3 
Photo No: 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



'l'ypical Uverbanlc and cnannel  

Aerial of Channel and Overbanks 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.1-8.3 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R2E-S18 
Location: Reaches - I I 
Photo No: Photo 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 



FIGURE E.l-8.3 

Aerial of Channel, and Overbanlts 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-8.4 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R2E-S18 
Location: Reaches - 12 
Photo No: Photo 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 





DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-8.5 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R2E-S18 
Location: Reaches - 10 
Photo No: Photo 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Degree of Meandering 



FIGURE E.l-8.5 

- 
Aerial of Wash and  Overbanlcs 





DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-9.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-S20 
Location: Reaches - I, 2 
Photo No: Photos: 1 ,2  

Channel Material 

Degree of lrregular'ity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



FIGURE E.1-9.1 

l b :  Left Overbanli 2a: Rieht Overbank 

l a :  Channel 



10 Manning's Roughness 

Wash T4N-R1E-S2 1 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.l-10.1 

Project: Zone A Floodplain Delineation Study 
Stream: T4N-R1 E-S21 
Location: Reaches - 1,2 
Photo No: Photos: 2, 3 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



n 
FIGURE E.l-10.1 

2a: Channel 



11 Manning's Roughness 

Wash T4N-R1E-S 16 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC METHOD 
TABLE E.1-11.1 

Project: Zone A Floodplain Delineation Study - 
Stream: T4N-R1E-S16 
Location: Reach - I 
Photo No: Photos: 2, 3 

Channel Material 

Degree of Irregularity 

Effects of Obstruction 

Variations in Channel Cross 

Degree of Meandering 



n 
FIGURE E.l-11.1 

2a: Channel 





E.2. Cross Section Plots 
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E.2.1 Cross Section Plots 

Wash T4N-RIE-SO7 
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Normal Depth Resulfs 

Cross-Sedion: 10 
Elevation: 1251.04 R MSL 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number. 
Flow Regime: 
Flow Area: 
Average Velouty 
Maximum Velocity: 
Com0051te n: 

Hydraulic Radius: 
Welled Penmekr: 
Welled Top Width: 
Critical Slope: 

3.04 R 
2820.00 cfs 
0.014 WR 
0.4608 
Subcritical 
618.36 sq n 
4.57 ftis 

5.29 Ws 
0.057 
1.65 R 
374.47 n 
373.87 R 
00734 WR 



Normal Depth Resuns 

cross-Sedian: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number 
Flow Regime: 
Flow Area: 

Average VeiociTy: 
Maximum Velocity 
composne n: 
Hydraulic Radius: 
Wetted Penmeter: 
Welted Top Width: 
Critical Slope: 

20 
1270.17 RMSL 





Normal Depth Resuits 

cross-section: 
Eleuatlon. 
Depm: 
Discharge: 
Energy Gradient: 
Froude Number 
Flow Regime: 
Flow Area: 
Average VelmiTy: 
Maximum veiocny: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Welted Top Width: 
Critical Slope: 

40 
1321.44 ft MSL 
5.44 n 
2460.00 ck 
0.014 fun 
0.476 
SUbCritiCdl 
390.48 s q t  
6.29 fVs 
6.54 Ws 
0.0644 
3.16 R 
123.54 f l  
122.59 n 
0.0705 ftin 

GLENDALE/ PEORiA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-40 



CrossSedan: 
Elevation: 
Depth: 
Discharge: 
Enemy Gradient: 
Froude Number: 
Flaw Regime: 
Flow Area: 
Average Velodw: 
MaximumVelocRy: 
composite n: 
HydrauIicRadius: 
Wened Perimeter: 
Welted Top Wldth: 
Cdical Slope: 

Normal Depth Results 



C'0ss-Secf,on: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number 
Flow Regime: 
Flow kea:  
Average Velocity 
Maxmurn Veiocty: 
Composite n: 
Hydraulic Radius: 
Welted Petimeter: 
Wetted Top Width: 
Ctitical Slope: 

Normal Depth ResulD 

60 

1336.89 n MSL 
4.89 R 
2110.00 CfS 

0.013 Wfl 
0.4838 
Subcritical 
347.53 rq f l  
6.07 Ws 
6.59 W s  



Normal DeDth Results 

Cross-Sewon: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number: 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Welted PenmeteC 
Welled Top Width. 
Critical Stooe: 

70 
1348.61 n MSL 
4.61 n 
2110.00 cfs 
0.013 ftiff 
0.4276 
Subcritical 
405.28 sq n 
52? ffis 
5.39 nk 
0.0646 
2 74 t 
148.12 n 
147.11 n 
0.0729 fVR 

I 
U) 
X 
I 

2 [L GLENDALE1 PEORiA AREA DRAINAGE MASTER PLAN UPDATE 
W 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-70 



Normal Depth Resultr 

cross-section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Number. 
Flow Regime: 
Flow Area: 
Average Velociv: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Penmeter: 
WeitedTop Width: 
Cdtical Slope: 

80 
1367.37 fl MSL 
3.37 fi 

2110.00 cfs 
0.013 WR 
0.3905 
Subcritical 
518.89 sq n 
4.06 Ws 
4.43 Ris 
0.0608 
1.61 n 
321.41 n 
321.03 f l  
0.0955 ML 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-80 



Normal DeoVl Resultr 

CrossSenion: 
Elevation: 
DepVI: 
Dischame: 
Energy Gradient 
Froude Number: 
Flow Regime: 
Flow Area: 
Aveage Veiocity. 
Maximum Velocity: 
Composite n: 
HydraulicRadius: 
Wetted Perimetec 
Wened Top Width: 
Critical Slope: 

R MSL 
R 
CfS 

fun 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-90 



Normal Depth Results 

cmss-section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Numbec 

Flow Regime: 
Flaw Area: 
Average Veiooty: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wened Perimeter. 
Wened Top Width: 
Cr~t~ca Slope: 

R MSL 
R 
ds 
Rnt 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

ii FIGURE E2 -WASH: T4N-RIE-S07-100 



Normal Depth Results 

Cross-Sedion: 
Elevation: 
Depth. 
Discharge: 
Energy Gradient: 
Fmude Nurnbec 
Flow Regme: 
Flaw Area: 
Average Velocihl: 
Maximurn Velocity. 
Composite n: 
Hydraulic Radius: 
Wetted Penmeter: 
Wened Top Width: 
Critical Slope: 

1392.32 RMSL 
1.73 fi 
850.00 ds 

Z * 
b- 
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U) 
X 
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W 
0 

5 m 

: - 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-110 9 



Norma! Depth Results 

CrossSection: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Froude Numbec 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wened Penmeter 
Wetkd Top Width: 
Critical Slope: 

2.W f! 
850.00 cfs 
0.006 %Ti 
0.2716 
Subcritical 
390.12 5qff 
2.16 Ris 
2.16 fVs 

0.0548 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S07-120 



E.2.2 Cross Section Plots 

Wash T4N-RlE-SO4 
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Normal Depth Results 

CrasrSedion: 
Elevation: 
Depth: 
Discharge: 
Enemy Gradient: 
Fmude Number: 
Flow Regims: 
Flaw h a :  
Average Velocity: 
Maximum Velocity 
Composile n: 
HydraulicRadius: 
Wetted Perimeter 
Wetted Top Widm: 
Cntiml Slope: 

I 

0 

$ N 

> - 
0 - 
0 
0 

? 
n 
C) 

2 : 0 
w l  
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10 
1333.49 RMSL 
3.49 fl 
890.00 CIS 
0.014 WR 
0.5474 
Subcritical 
153.31 sq fi 
5.81 WS 
5.94 ws 
0.0565 
2.47 R 
62.07 R 
61.22 R 
O.Me4 m 

IUI 

,s, 

,330 -m! om 

10 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE-S04-10 - 



Normal Depth Results 

Cmss-Section: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmuds Number: 
F l w  Regime: 
Fiow h a :  
AverageVelociW: 
Madmum Velo*: 
Comporile n: 
HydraulicRadius: 
Wetted Perimeter 
Wetted Top Width: 
Critical Slope: 

R MSL 
R 
c(J 

R/R 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Y 
a 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S04-20 - 



Normal Depth Results 

CmssSection: 30 
Eievatlon: 1350.26 RMSL 
Depth: 
Discharge: 
Enemy Gradient: 
Fmude Number: 
Flow Regime: 
Flow h: 
Averagevelacity: 
Msxlmum Velocity: 
CompDsite n: 
Hydraulic Radius: 
Wetted Peiimetei: 
Wetted Top Wdth: 
ClitiwI Slope: 

I 
Ln 
X 
I 

& rn 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

hi FIGURE E2 - WASH: T4N-R1 E-S04-30 - 



Normal Deoth Resule 

CmJrSedlon: 
Eievation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number 
Flow Regime: 
Flow Area: 
Average Velocity: 
Maximum Velodw: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter 
Wetted Top Width: 
CritiCai Slope: 

11 MSL 
11 
m 
wn 

I 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
1 FIGURE E2 -WASH: T4N-RIE-S04-40 
I = 



Normal Depth Results 

Cmss-Section: 50 
Elevalion: 1366.32 
DepVI: 4.32 
Discharge: 890.00 
E n e w  Gradlent: 0.014 
Fmude Number. 0.5151 
now Regime: Subcritical 
Flow h a :  146.59 
Average Velocity: 6.09 
Maximum Velocny: 8.85 
Composite nn: 0.0466 
Hydraulic Radius: 1.97 
Wetted Perimeter 74.47 
Welted Top Width: 73.33 
Cmicai Slope: 0.0551 

R MSL 
R 
ds 
fWt 

& L,, 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

bi FIGURE E2 -WASH: T4N-RIE-S04-50 



E.2.3 Cross Section Plots 

Wash T5N-RlE-S33 
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Normal Depth Results 

C ~ O S S - S ~ C ~ ~ ~ ~ :  10 
Elevation: 1389.04 RMSl 
Depth: 2.76 R 

4 
LL 
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ffl 
X 
l a 

Dischame: 780.00 CIS 
Energy Omdie":: 0.007 IVR 
Froude Number: 0.2637 
Flow Regime: Subcmicai 
Flow Area: 313.63 sq f? 
Average Velocw: 2.50 WS 
Maximum Velocity: 2.54 Ws 
Composite n: 0.0677 
Hydraulic Radius: 1.56 R 
wetted Penmeter 201.55 R 
Welled Top Wldth: 201.46 R 
ctiticai slope: 0.1019 WR 

0 
m 

3 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 

"IGURE E2 - WASH: T5N-RIE-S33-10 



Normal DeoVl Results 

Cross-Senion: 
Etevafion: 
DepVI: 
Discharge: 

Energy Gradient: 
Fmude Number: 
Flow Regime: 
Flow iirea 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Penmeter: 
Wetted Top Wdth: 
Critical Slope: 

R MSL 

I 

& W 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

a 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

ii FIGURE E2 - WASH: T5N-R1 E-S33-20 = 



Normal Depth Results 

cross-seeion: 
Elevation: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number: 
Flaw Regime: 
Flow &ea: 
Avenge Veiocky: 
Maximum VelociN: 
Composite n: 

Hydraulic Radius: 
wetted Penmeter 
Welled Tap Width: 
criticai S i o ~ :  

30 

1404.97 
0.97 
780.00 
0.007 
0.3044 

Subcritical 
459.21 
1.70 

1.74 

fl MSL 
R 
cfs 

NR 

& Y 
a 

m 

1 hi 1 E. 

GLENDALE1 PECRIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S33-30 
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Normal Depth Rerulb 

crass-section: 
Elevation: 1378.36 RMSL 

Discharge: 720.00 cis 
Energy Gradient: 
Fraude Number. 
Flow Regime: Subctitical 
Flow Area: 490.71 sq fi 
Aveage Velocity: 
Maximum Velocb 
compos3e n: 
Hydraulic Radius: 
Welted Penmeter: 1253.35 R 
Wetted Top Width: 1253.35 R 
Critical Slope: 0.1102 wn 
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Normal Depth Results 

Crms Senon 20 
Elevat80n 1382 04 RMSL 
Depth 0 80 R 
Discharge 72000 cfs 
Energy Gradlent 0011 m 
Fmude Number 0 2625 
Flow Reglrne SubcnU~~l 
Fbw Area 54227 sq R 
Average Velouty 137 wr 
Maximum Velocity 1 43 fUs 
Cornposlte n 0 OM 
Hydraulic Radnus 0 41 R 
Wetted Penmeter 133230 R 
Wetted Top Width 133229 R 
Cntlcal Slope 01565 FL4 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-20 
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Normal Depth Results 

Cross-Seaon: 30 
Elevation. 1383.67 n MSL 
D~PVI: 1.13 n 
Dischame: 720.00 ck 
Energy Gradient: 0.011 WR 
Froude Number: 0.3378 
Flow Regime: Subcntical 
Flaw Area: 353.68 sq ff 
Average Velocity. 2.05 Ris 
Maamum Velocity: 2.27 Ns 
Composite n: 0.0547 
Hydraulic Radius: 0.56 ft 
Wened Penmeter: 636.61 ft 
Wetted Top Wldfh: 636.60 rt 
Critical Slope: 0.1072 WR 

"LENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
hi FIGURE E2 - WASH: T5N-R1 E-S35-30 - .- I;, 
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49 
Normal DepUl Results 

Cioss-Section: 40 
Elevation: 1386.67 R MSL 
Depth: 0.94 R 
Dischave: 720.00 cfs 
Energy Gisdienl: 0011 WR 
Froode Number 0.321 7 
Flow Regime: Subcritical 
Flow Area: 405.99 sq R 
Average Velocity 1.75 Ws 
Maximum Velocity 1.92 Ws 
Composile n: 0.0592 
Hydraulic Radius: 0.5 R 
Welted Perimeter 812.87 R 
Welled Top Width: 812.86 R 
CliBcal Slope: 0.121 ftm 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-40 - .- R 



e a 

2 
? - - 
m - 
8 
F 
9 
2 
2 
m 
L? 
W 
% 
Y) 

'I 
2 
9 
% 
? 
W 
? 
5 

H LU 
LL 

LL 

- .- 
U- 

Normal Depth ResdD 

Cmrs-Sedion: 50 
Elevation: 1388.76 RMSL 
Depth: 0.98 R 
Discharge: 720.00 m 
Energy Gradient: 0.01 1 Riff 
Fmude Number 0.4097 
Fiow Regime: Subc"icai 
Flaw Area: 312.48 sqff 
Average Velody: 2.29 Ws 
Maximum Velocty: 2.45 7% 

Composite n: 0.0541 
Hydraulic Radius: 0.7 fl 
Wetted Perimeter 447.65 R 
Wetted Top Width: 447.M R 
Critical Slope: 0.0675 Riff 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 W-S35-50 



NornaL Depth Results 

Cross-Section8 60 
ELevatlon8 1394.98 F t  HSL 
Depth, 1.17 Ft 
Dlschcrgea 720.00 c f s  
Energy Gradient, 0.011 f t / F t  
Froude Nunberi 0.389 
Flow Reglnel Subcrltlcal 
Flow Area! 301.75 sq ft 
Average Velocltyh 2.38 f t / s  
Maxlnun VeLoclty8 2.48 f t / s  
Conposlte no 0.0533 
Hydraulic RndIuso 0.73 ft 
Wetted Perlnetero 414.89 ft 
Wetted Top Wldtha 414.77 ft 
Crltlcal SLope, 0.0737 ft/ft 

LU 

5 LL ' 
b 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-60 
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"LENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-70 





Nomat Depm ~esults 

CrossSectior: 90 
Elevation: 1404.58 
Depth 2.80 
Discharge: 660 00 
Energy Gradient: 0.021 
Froude Number: 0.3771 
Flow Regime: Subcntical 
Flaw Area: 1W.27 
Average Veiouty: 3.63 
Maximum Velocny: 4.42 
Composite n: 0.0526 
Hydraulic Radius: 0.82 
Wetted Perimeter: 225.31 
WeIked Top Width: 224.98 
Ctitical Slope: 0.1587 

ft MSL 
R 
cfs 
flln 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-Rl E-S35-90 



Normal Depth Results 

Cmss-Sectton: 
Elevation: 1408.23 RMSL 

Discharge: 660.00 cfs 
Energy Gradient: 
Fmude Number 
Flow Regime: Subc~ical 
Flow Area: 
Average Velocily: 
Maximum VelocRy. 

Hydraulic Radius: 
Wetted Penmeter 111.46 tt 
WetW Top Width: 110.79 ft 
Cntivl Slope: 0.097 MI 



Cross-Sedion: 110 
Elevation: 1414.74 
Depth: 3.27 
Discharge: 660.00 
Energy Gradient: 0.021 
Froude Number 0.5612 
Flow Regime: Svbuitical 
Fiow Area: 114.69 
Averase Velocihi: 5.73 
Maximum Velociry: 6.02 
Composite n: 0.0629 
Hydraulic Radius: 2.07 
Wened Penmeter 55.50 
Wetied Top Width: 54.95 
Critical Siooe: 0.0711 

R MSL 
R 
h 
m 
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2 IS 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

w 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-110 - 
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Normal Depth Resvlls 

CrOSS-se"O": 130 
Elevation: 1419.10 RMSL 
Depth: 3.18 n 
Discharge: 660.00 cfs 
Energy Gradient: 0.021 WR 
Fmude Number 0.5225 
Fbw Regime: Subctitieai 
Fiow Area: 124.79 sq I? 
Average Veiocty: 5 31 Ws 
Maximum VeiociW: 5.50 Ris 
Compos8e n: O.OM7 
Hydraulic Radius: 1 . M  R 
Welled Petimeter 64.31 n 
Wetted Top Width: 63.83 fi 
Critical Slope: 0.0798 n/R 

13 0 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-130 



00 0 

Normal Depth Results 

Crass-Sectlon 140 
Elevation 1425.72 3 MSL 

Discharge' 660.00 ds 
Energy Gradient: 
Froude Numbec 0.5397 
Flow Regime: Subc~ical 
Flow Area: 97.05 sq R 
Average Veiocify: 
Maximum VelocRy: 
Composite n: 0.0615 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Cntical Slope: 0.0773 fOR 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
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Normal Depth Results 

1434 Crass-Sedion: 150 
Eievaliin: 1434.09 R MSL 
Depth: 4.04 R 
Discharge: 660.00 if8 

Energy Gradient: 0.021 ftlR 
Froude Number 0.5229 
Flow Regime: Subcntical 

1431 ~ i o w  Area: 110.65 sq n 
Average Velocity: 5.96 ftis 
Maximum Velocity: 6.41 Ws 

143 
O+OO 23-00 Composite n: 0.0616 

15 0 
Hydraulic Radius: 2.03 n 
Welled Penmeter 54.46 n 
Wetted Top Width: 53.66 ft 
Ctitical Slope: 0.0865 WR 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S35-150 





Normal Depth Results 

cross-section: 10 I 
hi - 
c! 

F ; 
$ 
2 
$ 
5 

5- 
2 
9 
! 
S 
W 
4 
5 
2 
LL 

% 
hi - .- 
LL 

Elevation: 1391.38 RMSL 
Depth: 1.46 R 
Discharge: 170.00 cfr 
Energy Gradient: 0011 fMl 
Fmude Number 0.3397 
Fiow Regime: Subcriticai 
Fiow Area: 73.05 eq R 
Average VelocW: 2.30 Ris 
Maximum Velocny: 2.42 Ws 
Composite n: 0.0635 
Hydraulic Radius: 0.83 R 
Wetted Perimeter 87.62 R 
Wetted Tap Width: 87.52 R 
Ciical Slope: 0.1088 Rnt 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T5N-R1 E-S36-10 R 



Normal DepUl Results 

Cross-Section: 20 
Elevation: 1398.90 
Depth: 1.06 
Discharge: 170.00 
Energy Gradlent 0.011 
Fmude Number 0.3424 
Flow Regime: Subcritical 
Flow Area: 84.85 
Avenge Velociy 2.00 
Maximum Velodty: 2.04 
Composite n: 0.0661 
Hydraulic Radiue: 0.74 
Wetkd Perimeter: 114.21 
Wetted Top Wldth: 114.12 
Critical Slope. 01003 

ft MSL 
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GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
K 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 

FIGURE E2 - WASH: T5N-RIE-S36-20 - - 



Normal Depth Results 

Cross-Sedion: 30 
Elevafion: 1401.76 RMSL 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE LU 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
5 FIGURE E2 - WASH: T5N-R1 E-S36-30 - 
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Depth: 1.86 R 
Discharge: 170.00 cfs 
Energy Gradient: 0011 Rnt 
Fmude Number 0.3399 
Fiow Regime: Subuitical 
Flow Area: 64.66 sq ff 
Aveage Velac@: 2.64 fvs 
Maximum Velocity: 2.80 ftls 
Composne n: 0.0629 
Hydraulic Radius: 1.01 R 
Wetted Perimetec 63.95 R 
Welted Top Width: 63.83 R 
Critical Slope: 0.1051 ftM 



E.2.6 Cross Section Plots 

Wash T4N-RlE-S02W 
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Normal Depm Results 

Cross-Section 20 
Elevation 137541 RMSL 
Depth 173 n 
Discharge 66000 ds 
Energy Gadlent 0011 ftift 
Fmude Number 0 349 
Flow Reatme Subcntlcal 
Flow Area 25370 s ~ R  
Average Vetomy 2 58 Ws 
Maximum Veloclty 2 63 R/s 
Composite n 0 0667 
Hydraulic Rad~us 109 R 
Wetted Penmeter 231 82 R 
Wetted Tap Wldth 231 63 fl 
Cntlcal Slope 0 0989 WR 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S02W-20 R 
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Normal Depth Results 

Cross-Sedion: 30 
Elevation: 1381.33 RMSL 
Depfh: 1.31 n 
Discharge: 660.00 cfs 

Energy GadienL 0.011 WR 
Froude Number 0.3263 
Flow Regime: Subcmicai 
Flow Area: 311.81 sq R 

I 
Average Velocity. 215 ftls 
Maximum Velocity: 2.30 Ws 
Camposile n: 0.0596 

I 
Hydraulic Radius: 0.73 n 
Wetted Perimeter 429.13 n 
Welled Tap Width: 429.12 n 
Critical Slope: 0.1032 ftln 

"LENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
: FIGURE E2 - WASH: T4N-R1 E-S02W-30 - 
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8 ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 

FIGURE E2 - WASH: T4N-R1 E-S02W-50 - .- 

Normal Depth Resuits 

Cross-Sen~on: 50 
Eievanon: 1391.78 ~ M S L  
D ~ P V I :  7.58 n 
Dischame: 490.00 m 
Energy Gradient: 0.018 nnt 
Froude Number: 0.4224 
Flow Regime: Subcritical 
Flow h a :  162.89 sq fl 
Average Velociv: 3.03 Ws 
Maximum Velocity: 3.25 ftls 
Composite n: 0.0619 
Hydraulic Radius: 0.85 n 
Welled Penmeter: 192.03 n 
WenedTop Wldth: 192.00 R 
critical slope: 0109 WR 
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Normal Depth Results 

Cross-Sedon: 60 
Elevation: 1395.47 n MSL 
Depth: 1.65 n 
Discharge: 490.00 cfs 
Energy Gradient: 0.018 Wfl 
Froude Number: 0.5176 
Flow Regime: Subcritical 
Flow Area: 130.05 59 R 
Average Velodty: 3.75 WS 

Maxlmum Velociry: 3.82 nis 
Camposile n: 0.0651 
HydraulicRadius: 1.35 n 
wetted penmeter: 96.68 n 
Wetted Tap Width: 96.49 fi 

Critical Slope: 0.0681 WR 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S02W-60 
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Normal Depth Results 

Cross-Sectloni 
Elevatlonc 1404.15 ft MSL 

Froude Number, 
Flow Reglnel Subcrltlcal 
Flow Areal 126.65 sq ft 
Average Velocltyl 3.86 
Maxlnun Velocltyt 4.23 
Conposlte nt 

Wetted Top Wldtht 128.79 ft 
Crltlcd Slope, 0.1319 ft/ft 



CrossSeC6on: 
Elevation: 
Depth 
Discharge: 
Energy Gradient: 
FrOUde Number: 
Flow Regime: 
Flow Area: 

Average Velomy: 
Maximum Velaciiy: 
Composite n: 
Hydraulic Radius: 
Wened Penmeter: 
WenedTop Width: 
Critical stope: 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE-S02W-80 



Normal Depth Results 

cross-Sedlon- 90 
Elevation: 1408.37 R MSL 
Depth: 2.45 R 
Discharge: 490.00 cfs 
Energy Gradient 
Froude Number 
Flow Regime: 
Flow Area: 
Average Velocny: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Welted Top Width: 
Criliitical Slope: 

2 LU 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

LL 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 LL 

FIGURE E2 - WASH: T4N-RIE-S02W-90 - 
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Normal Depm Resub 

Cross-Section: 100 
Elevation: 1411.43 ft MSL 
Deplh 2.02 R 
Discharge: 490.00 ds 
Energy Gradient: 0.018 WR 
Froude Number 0.4089 
Flow Regime: Subc"uc1 
FIOW Area: 148.47 sq R 
Average Velocify: 3.31 Ws 
Maximum Velocify: 3.85 Ws 
Composite n: 0.0573 
Hydraulic Radius: 0.78 R 
Welted Perimeter 189.39 R 
Welled Top Width: 189.28 R 
Cntical Slope: 0.1334 WR 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-RIE-S02W-100 



I I 
Normal Depm Results 

l"1i Cross-Senion. 

I Elevat~on: 
~ e p m :  1 .M R 
Dscharge: 490.00 cfs 
Energy Gradieni 0.018 fVR 
Fmude Number: 
Flow Regime: 
Flow Area: 
Average Veimty: 
Maximum velmity 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter 
Welted Top Width: 
Ctiticai Slope: 

ih 
"LENDALE/ B PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
8 ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 
5 FIGURE E2 - WASH: T4N-R1 E-S02W-I 10 - 



Normal Depth Resulls 

Cross-Secbon: 120 
Elevation: 1426.99 
Depth: 2.87 
Discharge: 490.00 
Energy Gradient: 0.018 
Fmude Number 0.4575 
Flow Regime: Subcribmi 
Flow Area: 111.37 
Average VelocRy: 4.39 
Maximum Velocity 4.65 
Composite n: 0.062 
Hydraulic Radius: 1.54 
Wened Perimeter 72.25 
Wened Top Width: 71.97 
Cmical Slope: 0.09 

R MSL 
R 
ds 
iufi 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-RIE-S02W-120 



Normal Denth Results 

Cmss-Section: 
Elevation: 
Deptk 
Discharge: 
Energy Gradient: 
Fmude Number 
Flow Regime: 
Flaw Area: 
Average Veloc'v: 
Maximum Velocw: 
Composne n: 
Hydraulic Radius: 
Wened Perimeter 
Wewed Top Width: 
Critical Slope: 

RMSL 
R 
cfs 
Rlfl 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE-S02W-130 



Normal Depth Results 

Cross-Sectlont 140 
Elevotlonl 1441.27 ft MSL 
Depth, 
Dlschargel 
Energy Gradlent, 
Froude Number, 
Flow Reglnel 
FLOW Areal 
Average Velacltya 
Moxlnun Velocity0 
Conposlte nc 
Hydroullc Radlust 
Wetted Perlnetern 
Wetted Top Wldtho 
Crltlcol Slopes 

3.31 
490.00 
0.018 
0.4762 
Subcrltlc 
99.78 
4.93 
5.05 

ft 
cfs  
ft/ft 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE B 
LL 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 [L 

FIGURE E2 - WASH: T4N-RAE-S02W-I40 6 



Normal Depth Results 

Crass-Senron: 150 
Elevation: 1444.15 
Depth: 3.93 
Discharge: 490.00 
Energy Gradient: 0.018 
Froude Number 0.4999 
Flow Regime: Subcritical 
Flow Area: 67.17 
Average Velocity: 5.61 
Maximum Velocity: 5.89 
Composite n: 0.0591 
Hydraulic Radius: 2.03 
Wetted Penmeter: 43.03 
Wetted Top Width 42.16 
Critical Slooe: 0.0776 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RAE-S02W-150 



Normal Depth Resuils 

C r ~ s ~ - S e ~ l i ~ n :  160 
Elevation: 1456.60 
Depth: 2.90 
Discharge: 490.00 
Energy Gadienl: 0.018 
Fmude Number 0.4569 
Flow Regime: Subcritical 
Flow Area: 111.03 
Average Veiouty 4.40 
Maximum Velocily: 5.13 
Composite n: 0.0572 
Hydraulic Radius: 1.2 
Wetted Perimeter: 92.48 
Wetted Tap Wldth: 92.05 
Crificai Slope: 0.1077 

fl MSL 
n 
ch 
WR 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RAE-S02W-160 





Normal Depth Resulis 

Cross-Senion: 10 
Elevation: 1361.25 ~ M S L  

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S02E-10 I ' 



Normal Deom Resub 

Cmss-Senion: 20 
Elevation: 1366.65 
Depth: 2.65 
Discharge: 500.00 
Energy Gradient: 0.011 
Fmude Number 0.2307 
Flow Regime: Subcritical 
Flaw Aiea: 234.84 
Average Veiodty: 2.16 
Maximum Velocity: 2.18 
Composite n: 0.0591 
Hydraulic Radius: 0.74 
Welled Perimeter 319.49 
Wetted Top Width: 319.20 
Critical Slope: 0.2023 

R MSL 
R 
Cf3 

ftHl 

A 

2 "I GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
E 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 E 

FIGURE E2 - WASH: T4N-R1 E-S02E-20 



Normal Depth Resub 

Cmss-Sec6on: 30 
Elevation: 1379.75 
Depth: 1.89 
Discharge: 500.00 
Enemy Gradient: 0.011 
Fmude Number 0.2261 
Flow Regime: Subcritical 
Flow Area: 283.76 
Average Veiociw: 1.77 
Maximum Velocity 1.91 
Composte n: 0.06 
Hydraulic Radius: 0.54 
Welled Perimeter 524.14 
Welled Top ~ l d t h :  524.01 
Critieal Slope: 0.2231 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S02E-30 
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Normal DepVl ResulB 

Cross-Section: 40 
Elevation: 1388.88 ~ M S L  
DepVI: 1.03 R 
Discharge: 440.00 ck 
Energy Gradient: 0.014 Mt 
Fmude Numbec 0.3434 
Flow Regime: S U ~ C ~ I C B I  
Flow h a :  223.01 sq R 
Average Velocily: 1.98 Ws 
Maximum Velocity 2.14 Ws 
Composite n: 0.061 
Hydraulic Radius: 0.54 R 
Wetted Perimeter 413.35 R 
Welted Top Width: 413.33 R 
Critical Slope: 0.1263 WR 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-Rl E-S02E-40 



Normal Depth Results 

Cmss-Section: 50 
Elevation: 1402.05 
Depth: 2.60 
Discharge: 440.00 
Energy Gradient: 0.014 
Fmude Number 0.4162 
Flow Regime: Subcritical 
Flow Area: 115.68 
Average Velocity: 3.82 
Maximum Velocity: 3.96 
Composite n: 00M7 
Hydraulic Radius: 1.53 
Wetted Perimeter: 75.53 
Wetled Tap Width: 75.27 
Critical Slow: 0.0893 

RMSL 
R 
ch 
WR 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S02E-50 





Normal Depth Results 

Cross-Section: 70 
Elevation: 1418.88 
Depth: 3.38 
Discharge: 440.00 
Energy Gradient: 0.014 
Fmude Number 0.4679 
Flow Regime: Subcritical 
Flow Area: 90.1 1 
Average Velocity: 4.89 
Maximum Velocity: 5.16 
Composite n: 0.0616 
Hydauiic Radius: 2.17 
Wetted Perimeter: 41.52 
Welted Top Wldth: 40.72 
critical slope: 0.0662 

R MSL 
R 
h 
WR 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE LU 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 
hi FIGURE E2 - WASH: T4N-R1 E-S02E-70 - .- 
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8 . rn 14281 'i F! 1 Normal Depm Results 

v 1427 i i Cross-Section: - 80 - Elevation. 1426.86 RMSL 

\ i Depth: 3.14 R 

I 

n ;"26-/- Discharge: 440.00 cfs 
0 $ 1  3 ! T i  Energy Gradient: 0.014 WR 

R 11.254 , ; Fmude Number: 0.4486 
m Flow Regime: Subcritical 
m. 
?, , ,- , i ii Flow Area: 97.59 rq R 

L? L""T Average Velaciry: 4.48 Ris 
, W L Maximum Velocih: 4.65 Wr 

4 1423. Composile n: 0.OM9 
5 O+OO 2tOE Hydraulic Radius: 2.04 R 
k 

80 Wetted Perimeter 46.49 R 2 
9 

Welled Top Width: 47.95 R 

's Cdticai Slope: 0.0755 Riff 
m 
? 
W 
2 * z 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE W 
01 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
hi FIGURE E2 - WASH: T4N-R1 E-S02E-80 - 
ii R 



E.2.8 Cross Section Plots 

Wash T4N-R2E-S 18 
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Normal Deplh Results 
CmssSedion: 1 
Elevation: 1313.41 fl MSL 
Depth: 5.41 tt 
Discha e 1380.00 cfs 
€nerp%&diene 0.014 fm 
Fmu e Number: 0.5W3 
Row Regime: Subcritical 
Flow Area: 
Average veimity: %io2 3: 
Maximum Velmty: 6.97 wr 

0.0627 

Wetted Tap Width: 59.M R 
Critical Slope: 0.0598 fm 
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GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-R2E-S18-1 
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Normal Dspth Results 
CmssSection: 8 
Elsvation: 1321.44 It MSL 
Depth: 5.44 R 
Discha e 1380.W d. 
~nerp%bdient: 0.006 WR 
Fmu e Number: 0.2712 
Flow Regime: Subdcal 
Flow Area: 
Average Velocity: ??d57 2; 
Maximum Velocrm: 3.76 R/s r H raullc Radius: n: 2.54 0.0637 R 

e m  Perimeter: 151.35 R 
Wnted Top Widm: 150.67 R 
Critical Slope: 0.0923 nm 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-8 9 Entellus- 



Normal Depth Results 
Cms-Seciion: 9 
Elevation: 1321.45 fl MSL 
Depth: 3.45 fi 

1380.00 dh 
FEh;T&ient 0 . w  M 
~ w ? j e  Number 0.2231 
Flow Rbglme: Subcritical 
Flow Area: 587.19 oqfl 
Avenge Vsloq:  2.36 Ws 
MaxirnumVeloc~ty: 2.66 Ris 
Ccmposite n: 0.0546 
H nullC Radius: 1.53 fl fi etted ' .  Penmeter: 384.66 R 
Wetted Top Wdth: 384.1 1 R 
Cmcai Slope: 0.085 ~ n t  

& ,., GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

hi FIGURE E2 - WASH: T4N-R2E-S18-9 - - 



1327 

1326 Nomai Depth Results 
Cross-Section: 10 

1325 
Elevation: 1324.12 fl MSL 
Depth: 4.12 fl 
Discharge: 1380.00 cfs 

'324 Energy Gradient: 0.002 fl/fl 
Froude Number. 0.1739 

1323 
Flaw Regime: Subcritical 
Row Area: 689 23 sq ft 
Average Velocity 2.00 ft/s 

1322 Maximum Velocity: 2 16 fl/s 
Composite n: 0.0612 

1321 
Hydmuiic Radius: 2.36 fl 
Wetted Perimeter: 29263 fl 
Wetted Top Width: 292.44 fl 
Critical Slope: 0.0715 fl/ft 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-R2E-S18-10 
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Normal Deph Resub 

Cmss*BCllm: 
aevauon: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number: 
flow Regime: 
Flow Aria: 
AverageVslcdry: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimelec 
Wetted Top Wldth: 
C d b I  Slope: 

I 

& W GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

a FIGURE E2 - WASH: T4N-R2E-S18-20 - 
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Nonnal Depth Results 

CmMSection: 
ElevaUon: 
oepm: 
Discharge: 
ElMrgy Gradient 
Fmude Numbsr: 
Flow Reglme: 
Flow ARa: 
Avemae Veloay: 
Manmum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Topwidth: 
Wtical slope: 

30 
1335.27. RMSL 
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GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-30 # EntellusN 



Norms1 DepVl Resub  

Cmsr-Seaon: 
Uew60n: 
oepih: 
Diebarge: 
Energy Gradient 
Fmude Number: 
Flow Regime: 
Flowhs: 
Average MexlmurnVelodty: VeloCity: 

C o r n ~ l t e  n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE " 
Q 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

a; 1 FIGURE E2 - WASH: T4N-R2E-S1840 - 



Normal Dew Results 

CmOSectlon: 
Elevation: 
Depth: 
Dischame: 
EnerglGmdient: 
Fmuds Number. 
Flow Regime: 
Fhw Area: 
Average V W :  
Maximum Velodty: 
Mmpodte n: 
Hydraulic Radius: 
WeiW Perimeter: 
WededTop Widm. 
Mtical Slope: 

fi MSL 
fi 
ds 
m 

1 FIGURE E2 - WASH: T4N-R2E-SIB-50 - 
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GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 



Normal Dem Resub 

CmSeBRion: 
Elwanon: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number 
Flaw Reglme: 
Flow Arm 
Average VelociN 
Maxlmum V e l d y :  
Commite n: 
HydmulicRsdius: 
Wetted Perimeter: 
W S M  TOP Width: 
M C B l  stope: 

ft MSL 
n 
cfs 
nm 

$ b, GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

a; 1 FIGURE E2 - WASH: T4N-R2E-S18-60 - 



Normal Depth Results 

C-Sdon: 70 
Elevation: 1356.70 RMSL 
Mlpm: 6.42 R 
Dischame: 1320.00 cfs 
En%rgl W i e n t  0.007 Nn 
Fmuds Number: 0.2343 
Flow Rqime: SubUitlml 
Flow/\rsa: 391.92 sqn 
Average Velocny: 3.34 WS 
h4-m Vslc&y: 4.71 ftls 
cornpope n: 0.053 
Hydraulic Radius: 1.2 R 
Wend Perimeter. 326.02 ft 
Wend TOP width: 324.17 n 
CrHical Slope: 0.2046 Wn 
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GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-70 



GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-80 - 

a s s - 
bi Nomal DepIh Resub - 
0 
0 C-on: 80 

Elmon:  1361.36 RMSL 

F Depth: 8.79 R 

? Discharge: 1320.00 ds 
0 Energy Gradient: 0.005 
W 
v, Fmude Numbst: 0.239 
5 
W 

flow Regime: Subcoticat 

LL - Flwr Area: 328.41 sq n 
Average Velodly 4.03 Ns ? Maxlmum Velocity: 4.59 Ns 

I 
w Cornwite n: 0.0572 
N 
P Hydraulic Radius: 2.26 11 

I 
z W e W  Perimeter: 

145.52 U 

z Wehsd Top Wdm: 142.13 U 

I 
V) 

? 
80 CMirel stop: 0.1409 nm 



Normal Depth Results 

CmssSectlon: 
Elevation: 
D%m: 
Discharge: 
Eneg l  Gradient 
Fmuds Number: 
Flow Regime: 
F l o w m :  
Averaps Veldly: 
Maximum Vdodty: 
Cornpits n: 
Hydradie Radius: 
Wettad Pedmter: 
Wetted Top Wldth: 
Ctm~ai slope: 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-90 



Normal Depth R~sulta 

Cm9aSection: 
Elevation: 
Depth: 
Dlsblarge: 
Enaw Gradient: 
Fmude Number: 
Flow Regime: 
Flw Area: 
AvengeVelocily: 
Ma%mum VelOCjty: 
Cornposlte n: 
Hydraulio Radius: 
Wettad Perimeter: 
Wettad Top Width: 
Critical Slow: 

R MSL 
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cfp 
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GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-100 ,@ EntellusN 



Normal Deom Resub 

CmsrSecnon: 
Elevation: 
Dsptn: 
Discharge: 
Enegy Gradient: 
Fmude Number. 
flow Regime: 
Flow m a :  
Average Velocity: 
Maximum Veidty: 
compooito n: 
Hydraulic Radlus: 
Wetted Perimeter: 
Welted Top Wldm: 
CMICDI Slow: 

R MSL 
fl 
cfs 
fVR 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-110 
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GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-R2E-S18-120 9 Entellus- 



Normal Depth Resum 

crws-senion: 
Elevation: 
Depm: 
Discharge: 
Energy Gradient: 
Fmude Number 
F i w  Regime: 
Flow A m :  
Average Velocity: 
Maximum Velocity: 
Camposb n: 
Hydraulic Radius: 
Wetted Perimeter: 
Welled Top Width: 
Cntical Slope: 

130 
1373.98 ff MSL 
6.27 R 
1080.00 ds 
0.009 WR 
0.275 
Subcmicai 
276.42 sqR 
3.89 Ws 
3.94 ft/s 

0.0453 
1.39 fl 
198.92 fl 
197.46 fl 
0.1206 WR 

I 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Y 
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ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
hi FIGURE E2 - WASH: T4N-R2E-S18-130 - .- 



Normal Depm Resulb 

CmssSRtion: 
EIBYallon: 
DepM: 
Dischame: 
Energy Gradient 
Fmude Number: 
F l y  Regime: 
Flow h a :  
Average Velocity: 
Maximum Velocity: 
Comp~oite n: 
Hydraulic Radius: 
Wetted Perimeter 
W W T o p  Wqdm: 
Criticai Slope: 

R MSL 
R 
ds 
ML 

i 

& k, 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 1 FIGURE E2 - WASH: T4NR2E-S18-140 



Normal Depth Reoults 

CWbSBCtion: 
Elevation: 
oepm: 
Dischame: 
Energy Gradient: 
Fmude Number: 
Flow Regime: 
Flav Area: 
Average Velodw: 
Maximum Valociw: 
COmpOgne n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical slope: 

150 
1375.46 fl MSI 
4.65 R 
1080.00 cfs 
0.01 RM 
1.3281 
Suprcritical 
66.50 sqR 
16.22 Ws 
16.22 Ws 
0.018 
2.74 R 
24.24 R 
21.48 R 
0.W56 WR 

& k, GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
6i FIGURE E2 - WASH: T4N-R2E-S18-150 - 



Normal Depth Results 

Elevation: 
Depth: 
Discharge: 

I & ' 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

W 
0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

si FIGURE E2 -WASH: T4N-R2E-S18-160 - 

I -' 
- 
0 
w 
m 
s 
W 
K - m 
V1 
i 

W 
N 
(L 
I 
z * 
? 

Enemy Gradient: 0.07 Riff 
Fmude Number: 1.2949 
Flow Regime: Supercrnical 
Flow Area: 64.11 Sq fl 
Average Velociiy: 16.84 Ws 
Maximum Vei* 76.84 Ws 
Composite n: 0.018 
Hydraulic Radius: 2.9 fi 
Wetted Perimeter: 22.03 fi 
Wetted Top Width: 18.01 fi 
Critical Slope: 0.0059 WR 



$ GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
W 
n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

hi FIGURE E2 - WASH: T4N-R2E-S18-170 - 

0 
0 

2 
N > - 
. . Normal Depth Results 
u - 
0 CmssSeRion: 170 
D EievaUon: 1376.77 RMSL 

F Depth: 3.79 8 

Entellus" / 

9 - 
0 
w 
vr 
5 
W 
[L - 
m 
"l 
I 

W 
N 
[L 
I 
z 
\* + 
i 

VI 

i X 

Mxharge. 10BO.W ds 
Energy Gradient: 0.01 Wfi 
Fmude Numbw 1.3468 
Flow Regime: Svpelc~imI 
F i w  m a :  72.64 $4 R 
AverageVeiocity: 14.90 Ws 
MaximumVelodN: 14.90 Ria 
Compsite n: 0.018 
Hydraulic Radius: 2.41 R 
Waned Petimster: 30.09 R 
W e n d  Top Wdm: 28.60 11 
Critical Slope: 0.W54 WR 



?,,.Urn otm 

180 
Normal Depth Resuits 

Cmss-S&on: 
Elevation: 
Depm: 
Discharge: 
Energy Gradient: 
Fmvde Number 
Flow Reglme: 
Flow h a :  
Average Velocity: 
Maximum Velocity: 
Compmite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
C"6pl slope: 

I 

& rn 
GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

hi FIGURE E2 -WASH: T4N-R2E-S18-180 - .- \ 



Normal Depth Results 

CW-secdon: GO 
Elevation: 1381.30 flMSL 
Depm: 4.16 fl 
Discharge: 
Enemy Gradient: 
Fmude Number: 
Flow Regime: 
Fbw Are* 
Average Velocity: 
Maximum Velocity: 
Composite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Wetted Top Width: 
Critical Slope: 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-190 
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Normal DspM Resulis 

Cmss-Section: 200 
EIevaUon: 1381.41 ~ M S L  
ospm: 1.41 n 
Discharge: 1080.00 dS 
Energy Gradient; 0.009 WR 
Fmude Number 0.3691 
Flow Regime: Subc"tic1 
Flow Area: 435.03 sq R 
Average VelocRy: 2.46 Ws 
Maximum Yelacit$ 2.53 Ws 
Comp06iIe n: 0.0622 
Hydradh Radius: 1.12 fl 
Wetted Petimeter: 388.49 n 
Wetted Top Width: 388.46 11 
CMI-1 Slope: 0.0679 fvft 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
hi FIGURE E2 -WASH: T4N-R2E-S18-200 - 



\ / 
tim 2+m Jiw 4+m 5.m sic0 7im slm 

21 0 

Normal Depth Resulh 

C ~ S S - S B C ~ O ~ :  
Elevanon: 
Depth: 
Discharge: 
Energy Gradient: 
Fmude Number 
Flow Regime: 
Flow Area: 
Average Velmiiy: 
M&mum Velociiy: 
Mmpasite n: 
Hydraulic Radius: 
Wetted Perimeter: 
Welted Top Width: 
cam1 siow: 

R MSL 
R 
do 
Rnt 

& k,, 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 1 5 FIGURE E2 - WASH: T4N-R2E-S18-210 



Elevation: 
Depth: 
Dischame: 
Enemy Gmdieot: 
Fmude Number 
Flow Regime: 
Flow Area: 
AverageVelocW: 
Maximum VsloCW; 
Composite n: 
Hydaulic Radius: 
Wetted Perimeler: 
Welted Top Wrdth: 
CrkdSlope: 

220 
1410.49 RMSL 
1.02 R 
1030.00 h 
0.014 Rnt 
0.3494 
Subcmcal 
515.73 sqfi 
2.01 ws 
2.49 WS 

0.0559 
0.5 R 
lM0.27 R 
1M024 R 
0.1171 WR 

i 

W 
n " 

hi - 

CLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R2E-S18-220 



1425.09 RMSL 

1030.W cfr 
0.014 Mt 

I 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
1 W 

n 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

6i FIGURE E2 -WASH: T4N-R2E-S18-230 - 





1 I I i 1 
0.00 I i m  2+m arm <+m rim sim ?&-o I eroo 
250 

Normal Depth Results 

Cmss-Seaon: 250 
Eiavadon: 1450.15 nMSL 
Depm: 2.68 fl 
Dischave: 940.00 cfo 
Energy Gradient 0.013 Mt 
Fmude Number: 0.368 
Flow Regime: SubcdiaI 
Flow Area: 275.07 sq R 
Average Velocity: 3.43 Ws 
Maxlmum Velocity: 3.63 Rls 
Comporite n: 0.0632 
Hydraulic Radius: 1.35 ft 
Wetted Petimemr: 203.72 fl 
wetted Top Md*. 203.65 A 
CMcal Slope: 0.104 Mt 

I 

& rn 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 m 

6i FIGURE E2 -WASH: T4N-R2E-S18-250 - - 



hmn h s  cmrs sen m was used to 
eelenme h e  row sp tc?amcenr:cs 
a! cross sect on I E O  

Normal Depth Results 

cmsSSBCtion: 
Elevation: 
Depth: 
Dbchame: 
Enemy Gradient: 
Fmde Number: 
Flow Regime: 
Flow h a :  
Averags Vslodty: 
Mdmum Velocity: 
COmpDSite n: 
Hydraulic Radius: 
Wetted Perimeter 
Wetted Top Wdth: 
CMmI Sbpe: 

R MSL 
fl 
CF3 
RM 

& u, 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

0 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
hi FIGURE E2 -WASH: T4N-R2E-S18-260 - .- 



E.2.9 Cross Section Plots 

Wash T4N-RlE-S20 



N-I Dapm ~ssuhr 

-on: 10 
E M m :  1285.20 UMSL 
Dapth: 0.92 tt 
Ol&aga: W . W  ds 
EnangyGrsdlem OW8 Nn 
Fmudtl Numba 02528 
Row Rsglme: S u W  
bw 30190 sqR 
Amrap Vsla&y 1.39 M 
M a d m u m V e l ~  1 s  M 
Comp&e n: 0.0418 
Wraullc Radiu% 0 s  fl 
Wend Pellmbr 877.36 11 
W a w  Top mdm: 87735 ft 
c rmd  s1w:  0.0959 nm 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E- S20-10 



Nomal DspVl Rsarlts - m 
EIemUoIC 1219.28 ltMSL 
Wpm: 1.08 R 
Dkblame: 440.00 dr 

% marglwknt 0 . m  Mt 
e 1 Fmuds Number 0.2673 
7 .- . . 
e! s 
3" 
9 - 
N. 
0 

f 5 
$ 
2 W r 

s 
ii - 
ii 

Flow Reglma: S u b d a d  
Flow h: 248.50 sq ll 
A-s Vd+ 1.88 ms 
Mdrnum ve- 1 . n  MS 

Campask n: 0.05337 
HydraullcRadlur 0.61 n 
wetled P a m  4m2j n 
Wend Top Wldm: 40920 R 
QiUsI Slow 0.0783 1VR 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE- S20-20 9 Entellus- 



E!e"acax 
D m :  
Di+s: 
Energy Gradlent 
FmrdeNvmber 
nol nesime: 
% W h :  

Avarags vs* 
Maimum Velm'Ky 
Crmpew w 
Hydraulic Radius: 
W e d  Pe4mshr: 
w e d  Twwdm:  
c-1 s l o w  

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE W 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 .. FIGURE E2 -WASH: T4N-RIE- S20-30 - ! 



RMSL 
n 
ds 
Mt 

GLENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E-S20-40 



Normal Dspm Rsavlta 

Crn.3& 
ElsVatlon 
Dom: 
nlschaga: 
Enemy Gradlmt 
FmudeNurnbs. 
Flrm Regime: 
Flav/\rea: 
Average Vdoclty: 
MardrnumVelW 
compo=tiS n: 
Wraunc M u m  
Wehad P e d m d r  
wehad TOP mdm: 
C M d  Slops: 

RMSl 
n 
dr 
fun 

n 
n 
n 
fun 

h 

e w 

2 
s, - 
ii 

"LENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-R1 E- S20-50 9 Entellus- 



E.2.10 Cross Section Plots 

Wash T4N-R1E-S2 1 
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0 s 
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F 
4 
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N. 
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9: 
5 z, 
2 
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Normal Ospth Reauihl 

c m e e m o n :  10 
~ ~ w a t ~ o n :  1265.07 ~ M S L  
oepm: 1.08 n 
Dlrchangs: e40.00 cis 
Enemy Gradlent: 0.005 tb? 
Fmude Numbe~: 0.3352 
F l w  Rwlme: Svbcntlwl 
FMAras: 424.58 wti 
AveragsVeiocify: 1.99 Ns 
MerimumVelaclty: 2.18 Nr 
Composite n: 0.0391 
Hydrauns mdius: 0.55 n 
wetled ~aimetsr. 774.45 n 
wetled TOP w m :  774.45 n 
CHtlwI Slope: 0.0534 MI 

"LENDALE/ PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
8 ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 
hi FIGURE E2 -WASH: T4N-RAE- S21-10 - .- 



Normal oepm Results 

cmsecdon: 
Elevafion: 
Depth: 
Diffharqo: 
Enemy Grsdlant 
Fmude Numbei: 
now wesims: 
Row ArBB: 
ArsrageVslodty. 
Maximum Vel*: 
Compraite n: 
Hydraulic Radius: 
Wetted Pernetel- 
welled TOP Wdm: 
meal Slope: 

I * z, 
GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE "I 

LI 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RAE- S21-20 - 



Normal Depth Resvib 

CrnrsSenion: 30 
Ebvslion: 1277.84 RMSL 
Dep?h: 1 .00 R 
Dischame: ffl0.00 CtO 
EmmyGradlent 0.006 Mt 
Fmude Number: OM13 
Flow Regime: Subsn'ti~l 
flow h a :  491.22 sqn 
AvsiageVelocW 1.72 W% 
Maximum V e l m  1.93 Ms 
cornpale n: 0.0404 
Hydraulic Radius: 0.48 R 
Welled Penmeter 1079.39 R 
welled Top Wm: 1079.38 R 
C,iliII Slope: 0.0678 Mt 

"5 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE W a 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 

FIGURE E2 -WASH: T4N-RIE-S21-30 - 
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Normal Depth Resultr 

CmuSection: 40 
ElevaUon: 1287.49 RMSL 
DBPI~: 0.90 n 
D'sShBmB: e40.W cfr 
E- Gradient: 0.006 W. 
Fmude Numhr. 0 . w P  
now negime: svbofscal 
Flow lVea: 456.63 sq R 
AvsrageVeloq: 1 .85 Ws 
M d m u m  VebW: 1.99 Ws 
Camparue n: 0.0445 
Hydradlc~adlur: 0.6 n 
W M  Petimeter 76i.02 R 
Wetted Top Wdm: 761.02 11 
Cfical Slope: 0.0508 m 

GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 

hj FIGURE E2 -WASH: T4N-RIE-S21-40 - .- 



Fmvde Number 0.3566 
FlovRegime: Subcn6cal 
F I m h a :  465.70 ~ ~ 

AvamgeVelocny: 1.M 
MaxlmumVelocl!x 1.92 
Comparms n: 0.c466 
HydmullcRadius: 0.52 
Welted Perimeter 887.57 
Welted Top Wdm: 88758 
Cdical Sbp: 0.0509 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE- S21-50 



Normal Depth Rerulb 

Cms-Secdon: 60 
EIwaUon: 1310.52 
Depth 0.55 
Dimawe: 780.00 
Ensw Gradient: 0.W 
Fmuda Number: 0.3308 
nmr Rwims: S ~ b m o l  
Rmr Area: 558.71 
AveragsVelmW 1.33 
M a x i m u m ~ e m  1.40 

Cornpoane n: 0.0386 
Hydraulic Radius: 0.31 
WeWd Penmeter. 1787.30 
W e M  Top Wdm: 1787.30 

R MSi 
n 
dr 
MI 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 -WASH: T4N-RIE-S21-60 en tell^^ 



E.2.11 Cross Section Plots 

Wash T4N-R1E-S 16 
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Normal Depth Results 

Cross-Section: 20 
Elevation: 1288.57 
Depth: 1.02 
Discharge: 520.00 
Energy Gradient: 0.006 
Froude Number: 0.2271 
Flow Regime: Subcritical 
Fiow Area: 398.82 
Average Velocity: 1.33 
Maximum Velocity: 1.62 
Composite n: 0.0394 
Hydraulic Radius: 0.28 
Wetted Perimeter: 1420.72 
Wetted Top Width: 1420.71 
Critical Slope: 0.1258 

fl MSL 
fl 
CfS 
ftift 

I GLENDALEI PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-RAE-Sl6-20 
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3 0 
Normal Depth Results 

Cross-Section: 30 
Elevation: 1297.99 ft MSL 
Depth: 0.87 ft 
Discharge: 520.00 cfs 
Energy Gradient: 0.006 Wft 
Froude Number: 0.2266 
Flow Regime: Subcritical 
Flow Area: 434.85 sq ft 
Average Velocity: 1.21 ws 
Maximum Velocity: 1.45 WS 
Composite n: 0.037 
Hydraulic Radius: 0.24 ft 
Wetted Perimeter: 1835.62 ft 
Wetted Top Width: 1835.61 ft 
Criticai Slope: 0.1175 ftlft 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
2 

FIGURE E2 - WASH: T4N-RAE-S16-30 9 



Normal Depth Results 

Cross-Section: 40 
Elevation: 1305.29 
Depth: 0.71 
Discharge: 520.00 
Energy Gradient: 0.006 
Froude Number: 0.2866 
Flow Regime: Subcritical 
Flow Area: 380.22 
Average Velocity: 1.33 
Maximum Velocity: 1.54 
Composite n: 0.0376 
Hydraulic Radius: 0.28 
Wetted Perimeter: 1371.87 
Wetted Top Width: 1371.86 
Critical Slope: 0.0802 

ft MSL 
ft 

CfS 
ftm 

GLENDALE1 PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-RE E-SIC-40 



& i d  zioo 4i00 6+00 8+oo 10+00 12100 Normal Depth Results 

5 0 Cross-Section: 50 
Elevation: 1312.96 
Depth: 1.09 
Discharge: 520.00 
Energy Gradient: 0.006 
Froude Number: 0.2972 
Flow Regime: Subcritical 
Flow Area: 295.84 
Average Velocity: 1.76 
Maximum Velocity: 1.82 
Composite n: 0.0397 
Hydraulic Radius: 0.46 
Wetted Perimeter: 646.29 
Wetted Top Width: 646.26 
Critical Slope: 0.0705 

fl MSL 
fl 
CfS 
tV fl 

. . 

5 

- .- 
L 

GLENDALE] PEORIA AREA DRAINAGE MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINEATION: FCD 99-44 
FIGURE E2 - WASH: T4N-RIE-S16-50 



TABLE E.2. HYDRAULIC1 HYDROLOGIC SUMMARY 
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E.4. Analysis of Structures 

LIST OF TABLES1 CALCULATIONS 

Table E.4-1 

Calculations E.4.1 

Calculations E.4.2 

Calculations E.4.3 

Calculations E.4.4 

Calculations E.4.5 

Calculations E.4.6 

Calculations E.4.7 

........................................ ................................ T4N-R2E-S18 Summary of Culvert Analysis .. E-29 
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Table E.4-I 
Glendale Peoria ADMP 
T4N-R2ES18 Culvert Analysis 

*Found Using HY8 Sonware 

Cross Street 

,jV:.__j" ..... ___ ;:;-s;ii -wdWiom vpsVeam inveif and tailwater XS 
Z ~ S Z L ? ~ .  m~:; nti:ii8iiiii&lrsmSlope 

Culvert Log 
iT 

2 0 0 . 8 4  

'Refer to Glendale Peotia Area Dainage Master Plan Update- Data Collection- Volume DC 

I 

Cross Street 

6 1 s t  Ave and Saguaro Park 
Ln. 

Estimated 
Length 

Iff1 

7 0  

Slope 
[MI 

0 . 0 1 0 0  

Size 

4 48" Pipes 

Material 

RCP 
i 

100yr 6hr Flow 
[CkI  

1 0 8 0  

HEC-1 Flow 
Parameter 

C N 1 9 C  



Location: 

E.4.1 Analysis of Structures 

Wash: T4N-R2E-S 18 

Under 61" Ave, Along Saguaro Park Lane 

Entellus'" Page E-3 1 



B H r n  OF 9 Entellusw BY DATE / ? A ( ~ o  
(XfECK DATE 

CLIENT FLU 97- f/J 



L lo  HEADWATER DEPTH FOR 

HEADWATER SCALES 283 CONCRETE PIPE CULVERTS 

IURCAU OF PUOLIC ROLOS JAR 1901 
REVISED MAY 1964 WITH INLET CONTROL 



200.84 Culvert Calculations 
Zone A Delineation 
Glendalel Peoria ADMP Update 

I 4 8  RCP 

100yr Flow [cfs] 1080 
Invert Elevation 

[ft] 1377.83 
Number of 

Culverts 4 
Diameter Iftl 4 

Final Iteration Used 



E.4.2 Analysis of Structures 

Culvert# 200.8 1 

Wash: T4N-R2E-S 18 



SHEET 2' OF 

BY df DATE /~,h/,/'m 
CHECK - DATE 



;Lt Entellus" "a - - " " L r  I a. I C ,  ,w- 
I 

CHECK - DATE 

CUENT /fro 99-ff' 
1, k@mP Pd4  *& a " JOB NAME JOB NO. ?/oo/ 7 

a 0 CHART 8 

HEADWATER DEPTH 

\ 
FOR BOX CULVERTS 

a U a ~ ~ ~  OF PUBCIC m A 0 5  JAN m6J 
WITH INLET CONTROL 



200.81 Culvert Calculations 
Zone A Delineation 
Glendale/ Peoria ADMP Update 

4' x 10' Concrete Box 

100yr Flow 

[cfsl 1080 

Invert 
Elevation [ft] 1371.95 

Number of 
Culverts 2 

Height [ft] 4 

p;ii~~~&*gJj~Y;#~~ 
r,8:,:,zj ,;:;._,. ,;,, Final Iteration Used 
-.*sr.ej --*. .... 



E.4.3 Analysis of Structures 

Culvert# 200.82 

Wash: T4N-R2E-S 18 

Location: Along 61St Drive, Under Questa Drive 



awm OF 

BY ,=If' DATE n,/z/,/.. 

CHECK - DATE 
cum m 99 - !'5' 



3 Entellusm BY A DATE /7,/2 

~~ DATE 

CLIENT PC@ 99-./f 

JOB NAME JOB NO. .f/d@/ 7 

&&w/ 4 d e 8 ~  M /k,ah-~ d w m ~ ,  CHART 8 

- I 1  

- 10 400 5'. e' BO. a .  7s sf. 
o/e . t s s f . / f ~  

- 9 300 101.1 MY Hw 
0 f..t 

(11 1 . 7  3.5 
- 8  Zoo (21 1.90 3.0 

(3) OD5 4.1 

- 7 

- 5 

- 
D 

m 
u 
0 

Q'(*.l.nrion, 

l o  use scale (21 @, (3) prelect 
norizontot~, to I C ~ I ~  (I), then 
..a ttcmiqht inelinad line lhrovqh 

- I  

HEADWATER DEPTH 
FOR BOX CULVERTS 

euIIEAU OF PUBLlC ROADS JAN. 1963 
WITH INLET CONTROL 



200.82 Culvert Calculations 
Zone A Delineation 
Glendale1 Peoria ADMP Update 

I 4' x 10' Concrete Box I 
I 100yr Flow 

[cfs] 1080 I 
Invert 

Elevation [ft] 1370.62 
Number of 

Culverts 2 
Height [ft] 4 

QICulvert Width 

!l#lp&q*####i 
...........s. .: Y:;ii -. 2x,8.,:s: - ., Final Iteration Used r.< 





BY DATE /YL{/.'' 
, 

CHECK DATE 

cum FCD 99-u'$' 

JOB NO. p/#&/ 7 



E.4.5 Analysis of Structures 

Culvert# 200.88 

Wash: T4N-R2E-S 18 

Along Wash, Under Neosha Lane Alignment 

Page E-35 



BHEBT 

BY Jf DATE /Z/zl/+-* 

~~ - DATE 

FCO p4-1/v 
JOB MAME JOB NO. 3/00/ 7 



Alignment 



8 r n L  OP 
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CHECK - DATE 
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L 1. HEADWATER DEPTH FOR 

a HEADWATER SCALES 2 8 3  
CONCRETE PIPE CULVERTS 

a"REAtJ OF WeLIC RO10.Y JAM. 1989 
REVISED MAY 1964 WITH INLET CONTROL 



200.91 Culvert Calculations 
Zone A Delineation 
Glendale1 Peoria ADMP Update 

I 72" RCP 

100yr Flow [cfs] 1380 
Invert Elevation 

[ft] 1325.46 
Number of 

Culverts 1 
Diameter [ft] 6 . - 

[dslculvert] [cfs] 

,From Q=CLH"" , C = 2.7 
3:;***2r*K#-$m- izw~w;;s:rb. Final Iteration Used ............. .iir*,a 



E.4.7 Analysis of Structures 

Culvert# 199.48 

Wash: T4N-R2E-S 18 

Wash, Under 6oth Ave (South Side of Thunderbird Park) 

Page E-37 



SHEET OF 

er dr DATB / < / z / / ~ &  
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199.48 Culvert Calculations 
Zone A Delineation 
Glendalel Peoria ADMP Update 

I 2 54" RCP 

100yr Flow [cfs] 1380 
Invert Elevation 

[ft] 1318.71 
Number of 

Culverts 2 
I Diameter [ft] 4.5 

iiiiniiie""iiiriB/i rBem;sP;".;.a;I&Final -L Iteration Used 
, .. ..*ml:$,m*w. 



E.5. Hydraulic Calculations 

LIST OF FIGURES 
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Figure E.5-2 Slope Summary1 Eastern Area ..................................................................................................... 4 1  

Figure E.5-3 Maming's Roughness Summary1 Western Area .................... .. .............. .. ......................... E-42 

Figure E.5.4 Manning's Roughness Summary1 Eastern Area ................... .. .................................................. E-43 
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Hydraulic Calculations 

Page E-40 

for Channel Through Terramar 



a April 25, 2001 

TERRAMAR - PARCEL 13 

CVL Project #96-0043-07 

The following pages are additional calculations that support the Zone A delineation for 

the wash south of Jomax Road designated as "T4N-RlE-S02E". Specifically, 

calcuiations are provided for: 

The roadside channel north of Jomax Road. 

The culvert crossings of Jomax Road. 

The weir flow over Jomax Road. 

The natural wash north of Terramar 13. 

The HEC-RAS for the graded trapezoidal channel at the north and west perimeter of 

Terramar 13 (excerpts from the Terrarnar - Parcel 13 Drainage :Report). 



DRAINAGE REPORT 
FOR 

TERRAMAR - PARCEL 13 
PEORIA, ARIZONA 

July 29,1998 

Prepared for: 

Richfield Investment Corporation 
Napoleon Square 

6001 Gulfton, Suite 200 
Houston, TX 77081 

Prepared by: 

Coe & Van Loo Consultants, Inc. 
4550 N. 12th Street 
Phoenix, AZ 84014 

(602) 264-6831 

Project No. 96-0043-07-181 



*t.~tmH~..*~**.**.**t*.." 

-2 UATER SURFACE PROFILES 

T H I S  RUN EXECUTED 160CT96 

sion 4.6.0; February 1991 
*H."l*t.t*ttlH**t*.*****m*** 

- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS LIST 

ER: NASIR RAZA OAT 

ARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELHlN 0 CUSEL CRIUS EG 10*KS VCH AREA 

45.000 .OO .OO .OO 1358.40 565.00 1362.38 .OO 1362.75 50.03 5.08 128.48 

' PD"" 64.05 .OO .OO 1358.70 565.00 1362.42 1362.42 1363.63 147.12 8.86 63.77 
, 

178.000 68.32 .OO .OO 1359.00 565.00 1364.24 1364.24 1364.86 64.59 6.95 110.06 

230.000 52.54 . 00 .OO 1359.38 565.00 1364.77 -00 1365.11 29.10 4.85 130.80 

291.000 60.64 . 00 -00 1359.80 565.00 1364.91 -00 1365.29 27.35 5.50 126.52 

357.000 68.00 .OO .OO 1360.70 565.00 1365.24 -00 1365.46 18.06 3-79 149.18 

410.000 53.00 .OO -00 1361.15 565.00 1365.31 .OO 1365.59 27.06 4.30 131.32 



SECNO XLCH ELTRD ELLC ELHlH P CYSEL CRlYS E t  lO*KS VCH 

'AGE 8 

AREA .[ 

75.37 44 



PAGE 9 

DELLER: NASIR RAZA OAT 

SOMARY PRINTOUT TABLE 150 

SECNO Q CWSEL OIFUSP 01 FUSX XLCH 

.oo 

64.05 

68.32 

52.54 

60.64 

68.00 

53.00 

70.00 

m.oo 

70.00 

28.00 

40.00 

40.00 

40.00 

40.00 

40.00 

36.00 

50.00 



PAGE 10 

1 OF ERRORS AND SPECIAL NOTES 

SECNO. 109.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
SECNO- 109.000 PROFILE. 1 MINIMUM SPECIFIC ENERGY 

SECNO= 178.000 PROFILE- 1 CRITICAL DEPTH ASSUMED 
SECNO= 178.000 PROFILE. 1 PROBABLE MINIMUM SPEC1 F I C  ENERGY 
SECNO. 178.000 PROFILE; 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

SECNO; 230.000 PROFILE= 1 CONVEYANCE CHANGE WTSlOE ACCEPTABLE RANGE 

SECNO= 933.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
SECNO= 933.000 PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY 
)ECHO= 933.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 



I 

... /960043/land/par13/gd40~03.dgn Jan. 05, 2001 16:49:55 
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Cross Sect ion CHANNEL 1 
Cross  Section fo r  Trapezoidal  Channel 

project Description 
Project File m:\personal.dir\salvador\haestad\terrarnar.fm2 
Worksheet CHANNEL 1 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Mannings Coefficient 0.025 
Channel Slope 0.006000 ftlft 
Depth 4.00 ft 
Left Side Slope 4.000000 H : V 
Right Side Slope 4.000000 H : V 
Bottom Width 12.00 I t  
Discharge 947.22 cfs 

x7 
3 

4.00 ft 

u 12.00 f t  :L 
H 1 
NTS 

03/23/01 F l o ~ M ~ ~ t e r  ~5.13 
01:55:28 PM Haeslad Melhods. lnc. 37 Brookside Road Walerbury, CT 06708 (203) 755-1666 Page 1 of  1 



Culvert Calculator Report 
250 

wive For: Discharge 

Culvert Summarv 

Allowable HW Elevation 1.373.00 it Headwater Depth1 Height 1.28 
Computed Headwater Elevation 1,373.00 It Discharge 155.82 cis 

Inlet Control HW Elev 1,372.95 It Tailwater Elevation 1,370.00 I t  

Outlet Control HW Elev 1,373.00 11 Control Type Outlet Control 

Upstream invert 1,389.15 It Downstream invert 1,367.67 I t  

Length 35.00 It Constructed Slope 0.042286 ftlft 

Hvdraulio Profile 

Profile CompositeS1 S? Depth. Downstream 2.33 I t  

Slope Type Steep Normal Depth 1.49 I t  

Flow Regime NI A Critical Depth 2.10 I t  

Veloclty Downstream 7.93 IUs Critical Slope 0.017559 fUft 

S ~ ~ I i 0 1 1  

Section Shape Arch Mannings Coefficient 

Section Material Concrete Span 

Section Size 58.5 x 36.0 inch Rise 

Outlet Control Properties 

Outlet Control HW Elev 1.373.00 i t  Upstream Velocity Head 1.17 i t  

Ke 0.50 Entrance Loss 0.58 it 

lnlet Control Properties 

Inlet Control HW Elev 1.372.95 I t  Flow Control Transition 

Inlet Type Square edge wlheadwall Area Full 22.8 ft2 

K 0.00980 HDS 5 Chart 0 

2.00000 HDS 5 Scale 

0.03980 Equation Form 
0.87000 

Project Engineer: C.V.L. 
m:\personal.dlr\mao\5a5ols.cvm Coe & V a n  Loo Consultants C~~lvertMaster Vl.0 
03120101 03:20:33 PM 0 Haestad Methods. Inc. 37 Elrookslde Road Waterbury. CT 06708 USA (203) 755-1668 Page 1 of 1 



Culvert Calculator Report 
261 

e l v e  For: Discharge 

Culvert Summarv 
-- 

Allowable HW Elevation 1,373.00 ft Headwater Depth1 Height 1.85 

Computed Headwater Eleva!lon 1,373.00 ft Discharge 87.33 cfs 

Inlet Control HW Elev 1,372.30 11 Tallwater Elevation 1,370.00 ft 

Outlet Control HW Elev 1.373.00 ft Control Type Outlet Control 

Grades 

Upstream Invert 1,368.90 ft Downstream Invert 1,368.43 ft 

Length 70.00 I t  Constructed Slope 0.006714 fUft 

-- 

Hydraulic Profile 

Profile C o r n ~ o s I l e M 2 P r e ~ ~ u r e  Depth. Downstream 1.70 ft 

Slope Type Mild Normal Depth NIA ft 

Flow Raglrne Subcritical Crltlcal Depth 1.70 ft 

Veloclty Downstream 8.15 fUs Critical Slope 0.022653 ftlft 

Sectlon 

Secllon Shape Arch Mannlngs Coefficient 0.024 

Section Material Concrete Span 3.65 f t  
Section Slze 43.75 x 26.82 Inch Rlse 2.22 ft 
Number Sections 2 

Ke  0.50 Entrance Loss 0.37 It 

Inlet Type Square edge wlheadwall Area Full 

K 0.00980 HDS 5 Chart 
M 2.00000 HDS 5 Scale 

C 0.03980 Equation Form 
Y 0.67000 

project Engineer: C.V.L. 
m:\personal.dlr\mac\565cls.cvm Coe & V a n  Loo Consultants CuivertMaster vl.0 
03120101 03:20:05 PM 0 Haestad Methods. Inc. 37 Braakside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 oi 1 







C r o s s  S e c t i o n  W A S H  1 
C r o s s  Sec t ion  fo r  I r r egu la r  C h a n n e l  

!. 
L@dk//n),r L7/S 

project ,escription 
Project File unlitled.fm2 
Worksheet wash 1 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.035 
Channel Slope 0.005000 ftlft 
Water Surface Elevation 1,370.74 ft 
Discharge 500.00 cfs 

03/21/01 ' FlowMaster v5.13 
02:09:03 PM Haestad Methods. Inc. 37 Brookside Road Walerbury, CT 06708 (203) 755-1666 Page 1 0 1  1 







DRAINAGE ANALYSIS OVERVIEW, B+ COE AND VAN LOO CONSULTANTS 



FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

GLENDALE PEORIA AREA 
DRAINAGE MASTER PLAN UPDATE 

ZONE A = FLOODPLAIN DELINEATION 
P 

F.C.D. CONTRACT NO. 99-44 

Legend 

Existing Floodzones 

Existing Floodplain 

100 Year Approximate Floodplain 
Identified in this Study 

---If- Street Centerlines 

T5N-R1 ES35 Wash Names 



. . 
Topographic Mapping: DTM Inc. Updated Aerial Mapping with 2 R Contour Intervals (Glendale Peoria ADMP), or USGS 7.5 Minute Quadrangles with 20 ft. Intervals 

I FLOOD CONTROL DISTRICT I 
I O F  MARICOPA COUNTY 

GLENDALE/PEORIA AREA DRAINAGE 
MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINATION 
F.C.D. CONTRACT NO. 99-44 

I LEGEND 
100-YR APPROXIMATE 
ZONE A FLOODPLAIN BOUNDARY I 

I HYDRAULIC BASE LINE --- 
CROSS SECTION - I 
ELEVATION REFERENCE MARK 

ZONE DESIGNATIONS 

CORPORATE LIMITS 
ZONE A 

Corporate Limits - - - -  
I LIMIT OF STUDY 

Limit of Study 
111111111111 I I LIMIT OF THIS STUDY w - - - - m  I I SECTION LINES ------------ I 

I SECTION CORNER 

WASH I.D. LABEL T4N-Rl E-SO7 
EXISTING ZONE A 

EXISTING FLOOD PLAIN 1-1 
EXISTING FLOODWAY -1 . . 

FLOW AT DOWNSTREAM CONC. POINT Qioo = 850 C ~ S  

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM 1929 

I.D. NUMBER ELEV. (FT) DESCRIPTION/LOCATION 

FCDMC brass cap set a t  the 
northwest corner of the 
headwall a t  the southwest 
corner of 93rd Avenue and 
Deer Valley Road 

I NGVD 29 + 1.95 FEET = NAVD 88 

lRl INDEX MAP 

I USGS CONTOUR INTERVAL = 20 FEET I 
.------ 

400' 0' 400' 800' 
I H H I i 
SCALE: I"= 400' 

b J 

2255 N. 44th Street Suite 125 
Phoenix. A2 85008.3279 
Tel 602.244.2566 
Fax 602.244.8947 Entellus E-mail ,m~llm.m 

DESIGN 

DESIGN CHK. 

PLANS 

PLANS CHK. 

BY 
HMCS 

SEK 

CHIEF ENGINEER AND GENERAL M W E R  
SUBMlllED BY: 

SHEET 
DATE: 3 OF 6 

RCSIJCS - -  
HAA 

DATE 

~ / ~ 1  

0412001 

FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 
-- 

04/2001 

04/2001 

RECOMMENDED BY. 

DATE 

r n M D B Y :  
DATE 



SEE SHEET 1 

Topographic Mapping: ACDC ADMP Mapping with 2 f t  Contour IndwaIs or USGS 7.5 minute quadrangles wdth 10 f t  Contour Intervals 

I FLOOD CONTROL DISTRICT 1 
OF MARICOPA COUNTY I 

GLENDALEIPEORIA AREA DRAINAGE 
MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINATION 
F.C.D. CONTRACT NO. 99-44 

I LEGEND 
100-YR APPROXIMATE 
ZONE A FLOODPLAIN BOUNDARY 

HYDRAULIC BASE LINE --- 
CROSS SECTION . I 
ELEVATION REFERENCE MARK 

ZONE DESIGNATIONS 

CORPORATE LIMITS 

LIMIT OF STUDY 

YXJ) 
ZONE A I 

Corporate Limits ------ 
Limtof Study 

111111111111 I 
LIMIT OF THIS STUDY - - - - D m  I 
SECTION LINES ------------ I 

I SECTION CORNER 

WASH I.D. LABEL T4N-R1 E-SO7 
EXISTING ZONE A 

EXISTING FLOOD PLAIN flrttlttrtrtlll 
EXISTING FLOODWAY -1 
FLOW AT DOWNSTREAM CONC. POINT Qtoo  = 850 ds 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM 1929 

I.D. NUMBER ELEV. (FT) DESCRlPTlONllOCATlON 
2 1332.49 FCDMC brass cap set in a 

ring of stones approx. 
0.2 miles west of Lake 
Pleasant Road, on Happy Valley 
Road (dirt) and approx. 300 
feet south of Happy Valley Road 

NOTES 
NGVD 29 + 1.95 FEET = NAVD 88 

INDEX MAP 

ACDC-ADMP CONTOUR INTERVAL = 2 FEET I USGS CONTOUR INTERVAL = I 0  FEET 

, . .. : .-'*,," " 

400' 0' 400' 800' 
I H H b 1 
SCALE: I"= 400' 

2255 P M i x .  N. 44th AZ Street 85008.3279 Suite 125 

Tel 602.244.2566 
Fax 602.244.8947 Entellus E-mail w.atetlm.m 

DESIGN 
BY DATE 

tiAANCS (ZQ/2M)1 FLOOD CONTROL DISTRICT -~~-- 
DESIGN CHK. SEK 0412001 OF MARlCOPA C O U N N  

RECOMMENDED BY 
PLANS RCSIJCS 04l2001 DATE - 

PPPROVEDBY 
PLANS CHK. HAA 04/2001 DATE 

CHIEF ENGINEER AND GENERAL MANAGER 
SUBMrnD BY: 

SHEET 
Cusp 6 



t I FLOOD CONTROL DISTRICT I 

Topographic Mapping: ACDC- ADMP Mapping with 2 R. Contour Intervals or USGS 7.5 minute auadranaies wlttt 10 ft Contour Intervals SFF SHFFT 7 

OF MARICOPA COUNTY 
GLENDALEIPEORIA AREA DRAINAGE 

MASTER PLAN UPDATE 
ZONE A FLOODPLAIN DELINATION 
F.C.D. CONTRACT NO. 99-44 

LEGEND 
100-YR APPROXIMATE 
ZONE A FLOODPLAIN BOUNDARY 

HYDRAULIC BASE LINE --- 
CROSS SECTION 

ELEVATION REFERENCE MARK 

ZONE DESIGNATIONS 

CORPORATE LIMITS 
ZONE Corporate Limits A 

------ 
Limit of Study 

LIMIT OF STUDY 111111111111 

LIMIT OF THIS STUDY - - - - - m  

SECTION LINES ------------ 

SECTION CORNER 

WASH I.D. LABEL 

EXISTING ZONE A 

EXISTING FLOOD PLAIN 

EXISTING FLOODWAY 

FLOW AT DOWNSTREAM CONC. POINT Q ioo  = 850 ds 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM 1929 

1.D. NUMBER ELEV. (FT) DESCRlPTlONlLOCATlON 

NOTES 

FCDMC brass cap set in a ring of 
stones approx. 0.2 miles east of 
Lake Pleasant Road, 4 feet north 
of a 4-strand barbed wire fence. 

NGVD 29 + 1.95 FEET = NAVD 88 

I ACDC-ADMP CONTOUR INTERVAL = 2 FEET 
USGS CONTOUR INTERVAL = 10 FEET 

..--- 

400' 0' 400' 800' 
I H H t I 
SCALE: I"= 400' 

L 

2255 N. 44th Street Suite 125 
Phoenix. AZ 85006.3279 
Tel 602.244.2568 
Fax 602.244.8947 Entellus ,mk,lus., 

DESIGN 1 DESIGN CHK. lK 0412001 

1 FLOOD CONTROL DISTRICT 

O F  MARlCOPA COUNTY 
HAANCS 04/2001 

RECOMMENDED BY: 
PLANS RCSIJCS 04/2001 DATE - APPROVEDBY: 
PLANS CHI<. 04/2001 DATE - - 

CHIEF ENGINEER AND OENERAL MANAGER 
SUBMITIED BY: 

SHEEi 
DATE: 1 OF 6 





I I I FLOOD CONTROL DISTRICT I I 
OF MARICOPA COUNTY 

GLENDALEIPEORIA AREA DRAINAGE 
MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINATION 
F.C.D. CONTRACT NO. 99-44 

LEGEND 
100-YR APPROXIMATE 
ZONE A FLOODPLAIN BOUNDARY 

HYDRAULIC BASE LINE --- 
CROSS SECTION \ 

ELEVATION REFERENCE MARK 

ZONE DESIGNATIONS 
=@6 'Y3l.J 
ZONE A 

CORPORATE LIMITS Corporate Limits ------ 
LIMIT OF STUDY 

LIMIT OF THIS STUDY - - - - - m  

SECTION LINES ------------ 

SECTION CORNER 

WASH I.D. LABEL 

EXISTING ZONE A 

. . . . . . . 
EXISTING FLOOD PLAIN 

. . . . . . . . . . . . . . . . . . . . . ~~~~. 

EXISTING FLOODWAY 

FLOW AT DOWNSTREAM CONC. POINT Q i o o  = 850 cfs 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM 1929 

1.0. NUMBER ELEV. (FT) DESCRIPTION/LOCATION 

5 1375.67 FCDMC brass cap set at the 
southwest comer of the headwall 
located at the southwest m e r  
of Questa Drive 8 61st Place. 

NOTES 
NGVD 29 + 1.95 FEET = NAVD 88 

INDEX MAP 

I ACDGADMP CONTOUR INTERVAL = 2 FEET 
USGS CONTOUR INTERVAL = 20 FEET 

.----.. 
400' 0' 

4b-or .- 
800' 

I H H  I 1 
SCALE: I"= 400' 

2255 N. 44th Street Suite 125 
Phoenix. AZ 85008.3279 
Tel 602.244.2566 
Fax 602.244.8947 Entellus E-kl W . ~ , , U S . ~  I 

I 

DESIGN 
BY DATE 

HAMCS c4/2001 FLOOD CONTROL DISTRICT 

DESIGN CHK. SEK 0412001 OF MARlCOPA COUNTY - 
RECOMMENDED BY: 

PLANS RCSIJCS 0412001 DATE - 
APPROMDBY' 

PLANS CHK. HAA 0412001 nATF 
I 

-. 
CHIEF ENGINEER AND GENERAL MANAGER 

SUBMITTED BY: 
SHEET - A 

Topographic Mapping: ACDG ADMP with 2 ft Contour Intervals, supplemented with USGS 7 5 minute quadrangles with 20 it. Contour Intervals and field sutvey spot elevations (Glendale Peoria ADMP. Pentacore AZ) SEE SHEET 6 
4 

B 
B 
v 
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SEE SHEET 5 1 FLOOD CONTROL DISTRICT 1 
OF MARICOPA COUNTY 

GLENDALEIPEORIA AREA DRAINAGE 
MASTER PLAN UPDATE 

ZONE A FLOODPLAIN DELINATION 
F.C.D. CONTRACT NO. 99-44 

I LEGEND 
100-YR APPROXIMATE 
ZONE A FLOODPLAIN BOUNDARY 

I HYDRAULIC BASE LINE --- 
CROSS SECTION \ I 

I ELEVATION REFERENCE MARK 

ZONE DESIGNATIONS 

I CORPORATE LIMITS 

LIMIT OF STUDY 

m @ 6  -1 
ZONE A 

Corporate Limits ------ 
Limt of Study 

m m m m 1 1 1 m m m m 1  I I LIMIT OF THIS STUDY - -DD--  I 

SECTION CORNER 

WASH I.D. LABEL 

EXISTING ZONE A 

EXISTING FLOOD PLAIN 

EXISTING FLOODWAY 

FLOW AT DOWNSTREAM CONC. POINT QIOO = 850 ds 

ELEVATION REFERENCE MARKS 
NOTE: ALL ELEVATIONS ARE BASED ON NATIONAL 

GEODETIC VERTICAL DATUM 1929 

I.D. NUMBER ELEV. (FT) DESCRlPTlONROCATlON 
4 1342.06 FCDMC brass cap set in a 

ring of stones along the 
east side of the wash, approx. 
15 feet north of the parkside road 
edge of pavement, 60 feel west of 
"No miles Outlet" east of sign, 67th and Ave. appmx. 0.5 

NOTES 
NGVD 29 + 1.95 FEET = NAVD 88 

INDEX MAP 

--- 

ACDGADMP CONTOUR INTERVAL = 2 FEET 
USGS CONTOUR INTERVAL = 20 FEET 
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