Pima County Regional

+LOOD CONTROL

DI ST R I €T




Flood Control and GIS

Managing Floodplains in Pima
County with GIS

5/15/2007
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Adapted from ARS48-3603: Powers, duties and
Immunities of district and board

Minimize flood damages and the wviolence of fload events

Frewvent unwise encroachment and development within flocdplains

Protect the life and property of citizens living within floodplains

Enhance property values of abutting floodplain areas

Frotect public health

Reduce financial burden on communities with land subject to flood damages
Enhance wildlife, recreation and riparian habitats along watercourses and floodplains
Construct and maintain flood control facilities

Regulate land and development within designated floodplain areas

Lewy taxes and issue bonds to finance its flood contral systemis)

acquire real property through eminent domain, donation or other means

Construct and operate groundwater recharge facilities that also have flood control benefits



Who We Are and What We Do!

Qur job at the Pima County Regional
Flood Control District is to minimize
flood and erosion damages for all
county residents, property and
infrastructure. The District is
involved in a variety of flood control
and natural resource management
activities.



A Quick look at What We Do

Floodplain Management.

The District regulates building and development in
designated floodplain areas through its Floodplain and
Erosion Hazard Management Ordinance. Today virtually
every manmade structure or modification made in a
designated floodplain is subject to these regulations. Since
1978, the District has issued over 10,000 Floodplain Use

Parmits.






A Quick look at What We Do

s Structural Flood Control Facilities

e $ 280,000,000 in facilities since the district was formed.

e These improvements include Levees, Regional Detention
Basins, Bridges and more than 75 miles of Bank Protection.

Sy



A Quick look at What We Do

Flood ALERT System and Emergency
Response.

ALERT (Automated Local Evaluation in Real Time )

= About 140 rain sensors, stream gauges and weather
stations installed throughout the community.

= Monitors and records rainfall, stream flow and weather
conditions

= |ransmits real-time data to the District's base station and
the Tucson office of the National Weather Service (NWS).

= [he information is augmented with Doppler radar data and
a network of volunteer weather watchers.

= The combination of the ALERT network and the NWS

provide early warning capabilities and real-time storm
monitoring



Alert System Map

—m%* Pl L Available on the Web
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o | http://rfcd. pima.gov/alertsys/
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A Quick look at What We Do

Floodprone Land Acquisition.
To date, the District has purchased over 7,000 acres of
floodprone land, primarily through its Floodprone Land Acquisition
Program (FLAP). Land acquisition is undertaken mainly as a

means of removing buildings and residents from potential flood

hazards.



A Quick look at What We Do

Other Activities
= River and basin management plans
= Flood insurance studies

= Participation in the national Community Rating
System

= Management of natural resources associated with
area streams and floodplains.

e Adopted a series of riparian habitat regulations, which
were incorporated into the Hood and Erosion Hazard
Management Ordinance.

= Created several groundwater recharge projects.



Regional Approach to Flood
Control

The PCRFCD has direct control over major flood
control improvements throughout the County.

The district focuses on regional responsibilities
including constructing major flood control
facilities, purchasing flood- and erosion-prone
land and operating the community’s flood

warhing system

3 of 5 Incorporated areas within the county have
their own floodplain management programs.



Floodplain Management
| then and now




Then

Paper or Sepia Maps

Each parcel hand drawn
e Protractor and compass

Blue line paper, photo copies

Stereo glasses

Hand planimeter

Recognition issues with Special Studies
No PC



Now

» Digital FIRMs

» Special Studies

» Search capabilities

= Query capabilities

= Near current parcel information
= Much more
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CAP information

& Identify Results
1. CAP - Drainage Features - OWERCHUTE




gﬁ Wash Network
2 Unknown
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Complaints Data Base

i Flood Conkrol Land Inlormation S Tand Bam al dabaoupadate Son 092975007

Complaint and Violation
data currently entered
using ArcView 3
application and Access
Database.

Soon to be replaced by
hew ArcWeb based

Database support.

Originally generated
shapefiles. The new
application will source the
data in a geodatabase.

f‘ dippioarnale Mapping
HaF.F Raonhicliens

Wtart]| | chemies o | e - Mcvouck. . | [, Plood Controll iComplants 1 oat...| EHmOcoRAN Do, |



Complaints and Violations Data
Base




Complaints and Violations
Base

Drainage Complaint:

ETi1a410
AR 7007

3 B0 5T

1035 ZOME

TARCODE

07135

MINT DIST
ZOMNE

COLLOOCK CHARLES & SOPHLA M

ZZEN006E

o

TADDRESS: 15535 N LAGD DEL ORD FEWY F1

SUSPECT CITy:  TUCSOMAZ
SUSPECT i 857390000

LEGAL FRFWLY PTH 530965 N44B 55

DESCRFTION

Stafus: RECD Code: NDF
Initial Contact Date:

Fiedd Crale;

18l Lettar Date:

2nd Letter Data:

Dt Oiurt

Hature of Protrlem

I AR

Complaintant:

Addrass:
City: FC
Inspacion

Viokation: || Gounty Request and Referral: _|

WRASFIR JO
15495 N LAGO DEL ORD 080y

g B5739
Division: FPM

Phone; B25-1986
Othar Phone: 42598579
Service Request #:
FArchive Box Murmbser

M. Wraspir states that the neighbor io the Narth has redeechad the watar onio the road by creatsg bams

Compilaint Source

Data



Complaints Data Theme

BC , |

Drainage Complaint
Case number; 05128
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Violations Data Theme

violation

Case number. 03-007

Address; 7525 N RAZORBACK RD
=ection: E121036




Elevation Certificates Data Base
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Flood Control
Mapguide Map

Custom layers
for floodplain
management
and permitting.




ArcView PCFCLIS |[EErrEIEETESS.
Application * = e ,

Being phased out in
favor of the
upcoming
Combined Map
Repository




The use of GIS in map revisions

FEMA is becoming more digital

Engineering community and GIS
Issues

Correcting unrecognized mistakes
Preparing for the next D-FIRMs
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Aerial and
Survey
Control

57 pages

f)ERNIZATION

F deral Emergency Managemaent Agency
FEMA'S Flood Hazard Mapping Program

Guidelines and
specifications

for

Flood Hazard
Mapping Partners

Appendix A: Guidance for Aerial
ilfaprpsng and Surveying

& - Nh  FEDERAL EMERGENCY MANAGEMENT AGENOY
= A S —




MODERNIZATION

Federal Emergency Management Agency

Digital -
Standards Guidelines and
Specifications
Jfor

1/7 pages Flood Hazard

Mapping Partners

Appendix L: Guidance for Preparing
Draft Digital Data and DFIRM Database

P S,
o ' FEDERAL EMERGENCY MANAGEMENT AGENCY
Y _. S —

wwwy lema. gow/mitisd'dl_cgs.him
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Duel projection issues

Pima County’s Projection

Projection = State Plane, Arizona Central Zone
Datum = NAD83-92(HARN)
Units = International Feet

FEMA’'s Projection

Projection = UTM, Zone 12
Datum = NAD?27/
Units = Meters



Solution

= Provide D-FIRM data in both Projections

¢ InN

AutoCAD or ESRI format

FIRM Panel Boundary

Flood Zones

Floodways

Base Flood Elevations
Cross-sections

FEMA Stream Lines (when available)
LOMR Boundaries

e The District may not have complete LOMR information within
the City of Tucson, Town of Oro Valley and Town of Marana

LOMAs (Letters of Map Amendment)

e The District does not have any LOMA information within the
City of Tucson, Town of Oro Valley and Town of Marana

PLSS Section Boundaries

Jurisdictional Boundaries

Parcel Boundaries (not available in outlying areas)
Street Network (not available in outlying areas)



Pima County Regicnal Flood Conirol District

REQUEST FORM AND DISCLAIMER FOR DIGITAL FIRM MAPS
Revised Jura 13, 2006

In e effort to mmamuce digital foodplan boundary emors, the Puma County Femzonal Flood Cootroll Destnict
(Dasmct) will provade .tl__mrjl Copies of the Flood Iesmance Raoe Maps (FIRM1) by P:Int:;ﬂ,nlbﬂ when
requeited via Email or FAX. The dipital mformaton will be im either the AscView or AwoCAD forma with the
courect progection comrols. The ArcVaew format i preferred. AutolC AD files wall be delivered m 2004 format
unbess megoemad stharwive vpfront. The digimal dues willl contian the FIRM y:.u!-:u s bork the Federal
Emerpency Manapessent Apency (FEMA) and the Dustrict's progection schemet

The FIRM pane] data wall melnde the folloonng bryers (Some lavers sy not be presest o o pen FIRM pagel)

FIEM Panel Boumdary

Floed Zome

Flasdways

Bace Flood Elevatoes

Crons-peo s

FEMA Stream Lizes (whes avalable)

LOME: Baamdarins
= The Desmics may not have complese LOME, information witkin e City of Tucson, Town of One
Valley and Town of Marana

LOMEAs (Leizers of !'.:J-}'u Amredoes
&  The Dermics doet mot bave any LOMA mfermaiios withie the Cinw of Tucsen, Town of Ore Vallsy
and Tenm of Maraza

PLES Zechom Boundanes

Junsdicticsal Boundane:

Parcel Boendanies (pot svailable m ontiying aness)
Sress Nerwork (oot pvalable m ﬂll.l.l".'!.']llg EEEL

Damead parcel boundasies and stzeet metwork mformation will pot be avalsble for those areas of Pima County
it have moy pene d;r.;-u__q_h =] pm:rl t,:n‘.:gph.:m-etq:l:’s.;.\rpm precets

Digital LOMR CLOME g CAD submitted i 1 s bei
viption 2000 o enrller.

By mignisg the requent below, nsers of ths informanos schnowledge that it i mot guaranseed o be scoumse,
cormect of comsplee. conclutsons drawn from such isformation are the responisbalicy of the wner. While every
effoct is made to ensure the soommacy and comectness, the Dhistrict astames no respomability for ernors or
omszaont even 1f Pima Covmsy 15 sdvived of the p.w.-.':ul-.-:*_:c-fuzh .huge

Users emderstand and ackmowledge that the deptal FIRM data is subpect to constant change and &5 scoamcy
(3115 N;m.r::a:rd Al daca ix provided AS 15, wizh all fandis, wnd withowt warmanty of sy lind, sithe
expreiied of implied

Piana Comnty Reglopal Flood Conrel Disorier
Eequett Form and Disclaimer for Digital FIRM Maps
(Feviaed Juses 13 2008)

Page 2 0f 2

The dats proseded exight bave » somber of ermces, whach eaay inchude, bt are not himsied jo, the follewmg

o Spatal Emory: The ayeas depacted are approxmate, snd are not mecessarily accurste o Saveying of
smpoeenng waadipds. XY coordinates may be in emer by several bandned feet or moge.  Paroel lines
may not ke im the mght location
Bepsmanon Emory- G5 data leyers many not overlyy sack odther comectly.

Armbaee Errors: Databate informanion say be meomet
Cugrency Erpogs: OIS data lavers, databates and decuments man' not be the modt carent avaslable o
may not depict doe wpecified tme. AN dads §5 subject to constant change, Dacs ot lags peal-world
changes by varying periods of nmee
J Errory: Data may be mnissing or date may be inclinded that doss mot belong. Letbers of
Map Bavisssns (LOMP) snd Lemers of Map Aestsdsenzs (LOMAR for ineorporased cines and sowne
1t incomplete. Usert of thas data are encouraged to check nnh local Floodplain Managesent Apency
for LOME, pnd LOMA information
s Destornes; All pap projectices mueduce distorneoa by represecing the irepelar bupe of the
earth’s surface on fiad maps. Thit affects featare shapes, angles, map distance and aneas.
" Foesndts of caboulations may not be exact doe to roonding, precedon of stored valoes
o alpomith defferencer
v Maps or other desplays mary not properly pepresent the data. For inttance, &
white lene oo whise backgroesd would sppear i if 1t wam't toere. Color-coded (“themed ™) map byver
eodors and categonies may not saabch the current cange of data valoesr. Duta may be dingplaved atan
InEpETOPiLe scale.

In tia event thall Pinsa County become lLiable 1o uters of digital Flood latmance Rase Map dita, of amy other

party, of azy loas or deect, indmect, special, incidenta] or consequental demoges, inchudmg but not heesied 1o

e, menay of goodwil asving froe dee use or modifbcanon of the dum

I cerify that I have read, nnderstand. snd agree re the terms oo seaned in thds request.

sdgnatare of Requestor 5 Requestor's Name I'prllrl;rl,l

Reguesior's Tithe

(rgamization Mame Contact Mamber

E-mail Address FIRM Pamelis) requested
(Use baer 4 numerle digice)

Digital data i requested in [ AutoCAD format [0 ESRI format
Please FAX this form re (58200 2421821, or e-mail 3 tigned wcamned copy (in Adobe Acrobat) io




Results

s Re-submittals to correct incorrect
maps IS near zero

s Easier and more accurate local
review

s Faster and more accurate FEMA
processing



Correctlng unrecognlzed mlstakes




Problems associated with paper to
digital transitions

» Limited photographic references

» Adjustments to mapping from
inadequate horizontal and vertical
controls

= Limitations to drafting



Our approach

= Coordinate review with other
jurisdictions

s« Combine data

» Provide copies of all work maps

= Provide PAG products
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C:\Terry\mapping\D-FIRM map project\DFIRM by wash

x| Chairport Wash
g ; LJ4jo
= (=) D-FIRM map project . ) Alamo-Arcadia
SRS CFIRM by wash “Ankmal - A Washes

) Airport Wash _JArrayo Chico, highschoal, naylor, citation, railroad
) Ajo I_atterburry
) Alarmo-Arcadia CBromy Wash
) Ankmal - & Washes DCholla Wash
1 Arrovo Chico, highschool, naylor, citation, 1 CIChristmas Wash
£ Atterburry CiColumbus - Alvernon Wash . .

2 |_Del Cerro, Sweetwater, Roger, Trails End, Painted Hills
,._'uﬂmr‘n{ Wash )Earp Wash
) Christmas Wash CIE| vado
) Columbus - Alvernon Wash IiEnchanted hills Wash
) Del Cerro, Sweetwater, Roger, Tralls End, IEste Wash
) Earp Wash IFloodways
- El Rio Wash JFIU&E Wells Watershed (Wilson, Navajo, Cemetery)

El Vado )Gardner Lane area
j Enchanted hills Wash _‘]G:.'easawq:nd Wash
Iy Hidden Hills Wash

) Este Wash 4 Julian Wash
) Floodways CKennedy Wash
) Flowing Wells \Watershed (Wilson, Mavaijo, C3Kinnison Wash
) Gardner Lane area JLos Realses Improvemeant dist
) Greasewood Wash (JMosaic Wash
) Hidden Hills Wash LIPantano Wash
= Julian Wash jﬁifﬂﬁ??ﬁam

; IL3Ro E
iad Kernedy Wash )Rodeo Wash
Q) Kinnison Wash Ralling Hills Wash
) Los Realses Improvement dist 1 rose Hill wash
) Mosaic Wash \-)Sahuara - Van Buren washes
) Pantano Wash IS8 Juan Wash
) Rita Ranch area I_1Santa Cruz River
- Robb Wash _Silvercroft Wash
) Rodeo Wash Tangue Verde Cresk : .
3 Rolling Hills Wash West Branch Santa Cruz {PHE-ECRD} diversion chanmel
) Rose Hill Wash EJWEst E.ra!ru:h Santa Cruz River (WBSCR)

_ M1Dfirm edits general notes.doc
) Sahuara - Yan Buren washes
= C=m Yian Vdash




Preparing for the next D-FIRMS

» Preliminary D-FIRMS in Sept. 2007

s LOMRs will be blended into new FP
layers

s Communities must verify accuracy of
e |OMR blending
e Floodplain limits

» Communities must verify if LOMAsS
are valid



Preparing for the next D-FIRMSs

» Centralized Data Base will
e Increase accuracy of review

* Provide comprehensive assessment of
LOMRs and LOMAS



Preparing for the next D-FIRMS

evee Certifications




July August 2006 Flood Event

= 100 Year + Flood Event
» Multiple Watercourses impacted

» Damage to Public and Private
Property



Cumulative Storm Total from NEXRAD and ALERT
Jul

1.7 — Nit Lemmon

Sabino & Whitetail

watershed $.10”

5_6 An
Ventana - 1.3”

0.8” — Green Mtn.

A - EIney

i o

ALERT System 2.0” — Sabino

FPeak Storm Intensities
(infhr)

4.6” - Molino

Mt. Lemmon 0.47
Whitetail 0.5”
Green Mtn. 8
Ventana 0.5”
Sabino ElGT
Moaolino 1.47










July August 2006 Flood Event

s Post Flood Damage Assessment

e Inspections of Damaged Infrastructure
e JE Fuller Restudy of Rillito River Capacity
e |LIDAR and Depositional/Erosional Areas

e New Aerial Photo flights



River Channels inspected by Field Crews.

Shapefile created based on inspection data.

:" Lisdidled - ArcMap - Asclnla

B [l Wew oet Selertee Took Wiedow Hels

DedEdS ]

Polygons linked to
scanned copies of |8
field notes.

iy r‘:':iﬂj

o

Precursor to our | AN N i
L r g, ) o T e,

new Infrastructure

Geodatabase.
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Field Inspection Document

tome e DR ! lee
Rilhde _Phots Page ! R-5
| Locabrnn, T0 ) RMa5 (250w 'Hmh Budes)

L= R N . .
> Aqsredictien > Dearedaton
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Rillito Creek Post Flood

Assessment

s Record Event

Rillito Creek

Published USGS
Discharge Values
For July 31, 2006

FEMA 100-year

Discharge Values

At Dodoge Boulevard

37,900 cfs

32,000 cfs

Lt La Cholla Boulevard

39,000 cfs

32,000 cfs

s Large areas of deposition
x Determining maintenance priorities













Our Approach

s Use the information from a recent
LOMR

s FEMA cross sections same as in
model

s GIS FEMA cross sections had Lat. &
Long. references

» Fill in the gaps with HEC-RAS “Cross
Section Interpolation Tool”

» Field truthing
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Use of LIDAR to Measure Erosion
and Deposition

TIN Created based on Bare-Earth
Lidar Data from 2005 Aerial
Flight

Current Cross-Sections Surveyed

Compare 2005 Cross-5Sections
against the New Data to
determine Deposition or
Erosion.




Post Flood Aerials

Allow for a “quick and dirty” visual
comparison of water channels.

Potential Error from minor shifts in the
registration of the photos.



Pre-flood Conditions Post-flood Conditions

Debris flows

e

@ /8-76 ocoso03

-

No debris flows

Soldier - m——— P Soldier - — =
Can}fon Wash 0 250500 1000 1500 2Z2.000 Canynn Wash 0 250500 1000 0500 Z2.000

2002 8-18-06







Floodplain Mapping with GIS
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Triangular Irregular Network (TIN)
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e County MapGufde Map - Microsoft Internet Explorer
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Impact of Flood Control on GIS

How flood event driven projects have
improved the quality of the data in
the County GIS library?



Ajo Flood

« July 29, 2003 from approximately 7:45 to 9:00 p.m.

s Unofficial rainfall amounts 2.7 to 4 inches of rain in one
hour.

= Snowbird impact
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GIS Application

s Qut of State Notifications

= Opportunity to improve GIS Parcel
Base









Pima County RFCD
Infrastructure Geodatabase

Intended Use
Data Structure

Future Development Plans



Intended Use

» Identify and Track Infrastructure
e Identify Infrastructure
e Track Infrastructure Attributes

¢ Track Land on which Infrastructure
exists

» Track Infrastructure Inspections
e PDF Documentation
e Photo Documentation



ldentify and Track Infrastructure

» Import of Existing Data
e Add existing data layers

s Creation of New Data

e Draw new Polygons based on Aerial
Photos

e Select RFCD Land from Parcel Base
e Group Infrastructure by “Facility”



What is a "Facility”

» A geographic area defined by
manmade and/or natural features

e A Drainage Basin divided by roadways

= A geographic area defined by the
limits of a project
¢ Ajo Detention Basin

e A Subdivision or Other Development
Area



An Example Facility and Associated Infrastructure: Ajo Detention Basin

FacilitfEBo

: L -“L‘A__:::‘:'-Lﬂ?ﬁldj':‘e 1_'.1:I ®
: ..?-%" ;;-ﬂi;ﬁ e,

T R - o
3R A




Track Inspections

= PDF Documentation
e Scanned Images of Field Notes
e Linked to Related Infrastructure

= Photo Documentation
e Point Locations
e Digital Photos



Data Structure

s Enterprise Geodatabase
e Allows for Multiple Editors
e Relationships between data themes

s Polygon Representations of Infrastructure

e Related center point representation for display
at smaller scale

s Related Data tables to store Feature
Attributes
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Library Data Layers

» Export from Geodatabase to
Shapefile

e Create 1 shapefile per Feature Type
e Join attributes from Related Table

e Library Process converts from Shape to
Cover automatically

» Metadata
e Metadata file for each shapefile



Future Developments

= Currently being integrated with new
Violations, Complaints and Permits
database.



Future Development

» Use of ArcPad Mobile GIS during
Field work

e Collect and Update data in the field
using ArcPad.




Combined Map Repository

The COMBINED MAP REPOSITORY will
s Internet based website

= Have search capabilities that would
provide floodplain information

s [ he information would be GIS based data
= Include aerial photography
s Link to official FEMA information.




Target Audience

= [he general public

= Realtors

= Engineers

= Floodplain Administrators



The digital data will include

FEMA

SFHA Zone Designations
Floodways

BFEs

Panel Numbers

Panel Dates

Community Numbers
 OMR Information

_OMA Information
_OMC Information




The LOMR and LOMA information will
include pdf links to scanned FEMA
documentation.
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Table 2. Summary of Discharges (Cont'd)

Drainage Area Peak Discharges (cfs)
Flooding Source and Logation (Square Miles) 10-Year 50-Year 100-Year S00-Year

Navajo Wash .
Al Oracle Road 34 ' 2,1047
At Mountain Avenue 30 -

Naylor Wash
Al Reid Park 1.4
At Belvedere Avenue 0.8

Pantano Wash
Near confluence with Rillito Creek at Craycroft Road &k
At Houghton Road 570
Above confluence with Rincon Creek

Pegler Wash
Al Shannon Road
Above confluence with Rillite Creek

Y

Pima Wash
Above confluence with Rillito Creek ; 1,300
Above confluence with Geronimo Wash 3 1,400

Prospect Canyon
At Apex i 1,960

Pusch Wash
Al U.S. Highway §9/80 1,750 3,000
Al confluence with East and West Farks 0.90 1,420 2,500

Pusch Wash, West Fork 0.36 630 1.140
Pusch Wash, Eacr Fork 0.51 060 1,590

P v os AEVISED TO .
— " REFLECT LOMR

'Data not computed

"Flow reduced due 1o the existence of storm sewers that mierceps a partion of the r@ATED X
o




Goals

= User-friendly
s Understandable

= Direct the viewer to the requested
information and to the necessary
information.



Participants

= Pima County Regional Flood Control
= [own of Oro Valley

s City of Tucson

= [own of Marana

s City of South Tucson

= [own of Sahuarita

= [echnical Services
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