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Big Dry Creek Trail Nears Completion
O" AAEUAOA 6 to Fari Rdrt ofA 4 -Mile Loop
In South Metro Area

ByRobert Searns, AICP
Development Consultant Greenway Team, Inc.

Completinga Vital Link in the Regional System

With the forming and pouring of a very difficult section of pathvaayl retaining
wall one of the most challenging segments of the Big Dry Creek Trail is now complete.
This reach, extending from Broadway imgEewood to East Powers Avenue in
[ AGdft SG 2y Zwide yohdretizRpaha a rétainimg vl system to hold back
steep unstable slopes, carefully placed boulderprevent erosion, removal of
unsightly concrete rubble and channel cleap. Theprojed also includes significant
revegetation work consisting of carefully selected riparian tree and ground cover
species.With the placement of this section of pathway, the Big Dreek Trail is
now almost continuous from the Mary Carter Greenway (Souttid’River) to
Greenwood Village to access the High Line Canal Trail.

The 2008 effort will focus on closing theest short gap less than ¥mile from
Lehow Street to BroadwayOnce completed the Big Dry Creek Trail will form part of
a new 14mile loop that includes the High Line Trail, the Lee Gulch Trail and the Mary
Carter Trail.lt will both serve the South Metro area and form an integral part of the
larger 600+mile Metro Denver trails network with direct connections to Englewood,
Littleton, Cherry His Village, Greenwood Village, Denver, Highlands Ranch, and
Centennial.

A Multi-Objective
Approach and
Partnership

The Big Dry Creek
effort represents a multi
objective approach to
reclaiming a long
neglected urban stream
corridor. Through a
partnershipof several
SouthMetro cities,
Arapahoe County he
South Suburban Parks and

Big Dry Creek Trail near South Santa Fe Drive



Recreation District, Urban Draiga and Flood Control

District, he State Parks GOCO Trails program and the federal
Transportation Enhancements program, the corridor is
undergoirg a dramatic transformation. A number of private
donors also played a key role including property owners who
contributed land for rightof-way.
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The goals of the project are muficeted. The vision
reflects a master plan authored jointly by Littleton
Englewood and the South Suburban Parks and Recreation
District and a stormwater and erosion control plan prepared
by the Urban Drainage and Flood Control District. The effort
envisions creek corridor clean up and stabilization, habitat
renovation, accest® parks as well as wetland and riparian
forest enhancements. A continuous paved shavse
hike/bike path will run the length of the 3.5 mile corridor
providing access for recreation, bicycle commuting and
stream channel and floodway maintenance.

A Strking Transformation

The transformation of a onereglected segment of Big
DryCreek is strikingz K 4G ¢l a 2y O0S |
plants, debris andteep slopes is now taking on a natural

Rock Drop Structure near Broadway

park-like character that will also be friendly to wildlife.

With fundingfrom Arapahoe County, South Suburban Parks
and Rereation, Urban Drainagend others, the plan is to

raise additional matching dollars and complete the last

key link of the trail fronBroadway to Progress Park (at Lehow
Street) this coming ya. Longer term, the plan is fgromote

the continued clearup and rehabilitation of this
importantreach of urban riparian environment.

Running through a variety of settings that include
industrial areas, parks, mufiamily and single family
residentialareas, the Big Dry Creek project offers both
challenges and opportunities. It has been referred to as a
GolO1&FNRé¢ ANBSygle o0SOldzasS Y
confined by existing development. While narrow in many

Big Dry Creek Trail Bridge at the Confluence with the
South Platte River

places the Big Dry Creek channebaixludes open oxbows
and meanders that offer great potential to enhance urban
wildlife habitat with wetlands and forest cover.

Urban Drainagelsoa Vital Conservation Partner

Gedzy 3t Iy gdditignfo Sl,\ppo@pgéhﬁ tpd work, in two particular

instances, Urbabrainage and Flood Control District has been
a vital partner in these conservation efforts. One project
involved the acquisition of a property adjacent to Prospect
Park near South Broadway and Belleview. Along with
constructing the trail, the work invodd removal of fill that

had been dumped in the creek channel over the yeansl
re-grading and creating an area wheréaalthier
cottonwood/willow forest can thrive. With technical advice
and funding from Urban Drainage this area is now returning
to a mae natural state while still meeting flood conveyance
and erosion control objectives. Nearby, the District is helping
with acquisition of an oxbow area where floodprone lands
are being acquired and the stream is allowed to meander.
This forested area witemain home to heron, fox, beaver,
deer and other inhabitants.

Urban Drainage has also helped with other important
stream upgrades and improvements including working
cooperatively with Burt Automotive Group to replace a very
unsightly drainage structur@ith a more natural appearing
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Challenges and Lessons Learned

The Big Dry Creek Greenway has been one of the more
challenging projects the creation of the Metrewide
greenway system. A tightly confined corridor, utility and
railroad crossings, right of way acqtitn and costs for
bridges, retaining walls and other structures all contributed
to the difficulty. Partnershibuilding and a strong inter
disciplinary team of planners, engineers, and ecologists
helped solve the problems. The project development team
also left no stone unturned in raising money. For example, a
substantal grant was secured from theséeral
Transportaton Enhancement program by fastcking a
project that many thought was not feasible to win the dollars.

Rightof-way for the trail andelated improvements was
the other big challenge. Fortunately much of the rigiitway
was made possible by generous donatifmsn forward
looking and publispirited land owners including Carmel
Properties and the late Kal Zeff, and the Silvercliffe
Apatments and their owners. Individual owners and Xcel
Energy and Southgate Watend Sanitation District also
granted rights of way. Other owners were not supportive of
the project concept and long negotiations have been

Before and after at BurAutomotive Group

rock outfall and stabilization systermand providing rock rip
rap to replace dumped concrete debris at a number of
streamside locations. The District also helped with the
creation of new rock drop structures providing erosion P TS

control in the channel that prevents down cutting using /////171
carefully placed boulders. The rocks create an attractive i—////_lﬂ l
=

waterfall effect and helps improve aquatic habitat by aerated
the water and providing pools for small fish. The fish in turn
provide a food sorce forHeron, Duck and other riparian

species.
Another interesting element is the span constructed over Canopy Walk near Lehow Street
I YSIYRSNIAY GKS ONBS| YySINItiNeganbdaa TIFrN|® ! azyAjpazs aul y2L
gl t1¢é Lltkeddhse veyyaefidirather than cutting required. Ultimately, though, all dhe rightof-way will be
through sensitive stream halgit. The deck affords a tree secured and the project completed.

branchlevel perspective of the creek corridor addimgerest
to the trail experience that helps protect the resources
below. Recently, Senator Kedalazar joined hundreds of trail
enthusiasts in cutting the ribbon on thisropleted segment
and unique aspect of the Big Dry Creek Tralil.

One key has been the appropriate combination of
patience and persistence to get the job done. Part of the
pathway to success was to build workable, usable segments
of the trailthat could standn their ownskirting around the
challenging properties and to have contingency plans and

This year Urban Drainage has also been working with the alternative strategies to make vital trail connectiofigking
other public and private sector partners to explore the this somewhat daring but carefully thought out approach
utilization of excavated soil from another drainage project to rather than waiting to secure all of the right-way before
cover barren roclslopes along the Big Dry Trail and allow building helped assurthe success of the projectNow on

new trees, shrubs and grasses to grow along the stream bank. the home stretch the project partners look forward to the

Indeed, any time it was needed the advice and support of the ~ completion of the final key link this winter and to cutting the

Urban Drainage staff was there to help out in a true spirit of ribbon on this important new trail and greenwd#yis coming

partnership and multbbjective greenway planning. spring. We gratefully acknowledge the support of our many
contributors andpartners, the participing agency staff, the
efforts of the South Suburdn Park FoundatioBoard
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The finished trail near Broadway

aswell as our talented design and construction teakivie
also encourage you to geut on the trail and enjoy this
exciting new greenway amenity!

Robert Searns and his firm, The Greenway Team, Inc. serve
as Project Development Consultant to the South Suburban
Park Foundation, Inc. He is also Chairman of American Trails,
a trails infeamation and advocacy organization serving
communities and trails enthusiasts across the U.S. and
Canada\www.americantrails.ory

South Platte River
North Globeville Area Flood Control Project

By: Nancy Boudreau Love, CFM and David J. Love, P.E.
Love & Associates, Inc.

The South Platte River project in North Denver (Globeville
Area) is the single largest flood control project undertaken by
either the Urban Drainage and Flood Control District (UDFCD
or the City andCounty of Denver. It represents stabéthe-

art water resources engineering. When completed, it will

An example of the obstructions the project had to deal
with.

remove over 30@cres of land in north Denver and south
Adams County &im the 100year floodplain. It will also grade
separate one of the two remaining-grade street crossings

of the South Platte River Greenway Trail, connecting Adams
County and Denver trail systems with a npedestrian

bridge over the riveand an undepass at-ranklinStreet

and the Denver Rock Island Railroad (DRIRR).

The full project was implemented in three separate
phases. Phase I, completed in May 1997, consisted of 2,000
linear feet of channel improvements including levees, trails,
bank stabiliation, aquatic and wildlife habitat improvements,
landscape plantings, and removal of a large abandoned
sanitary sewer that crossed the river, thereby removing a
major obstruction to flow. Phase Il, completed in August
1998, included additional floodwalésd levees, bank
stabilization, trails, aquatic and wildlife habitat, wetland
creation and landscape plantings.

Phase Ill, the most challenging part of the total project,
began construction in the fall of 2005 and will be completed
by May of 2008. It iHades the relocation of the Burlington
Ditch diversion dam from downstream of Franklin Street to
approximately 1,000 feet upstream. These ditch facilities
irrigate over 100,000 acres of land and are the same facilities
that fill Barr Lake and several othdownstream reservoirs.
The Farmers Reservoir and Irrigation Company (FRICO) has
been an integral part of the project, insuring that the
reconstructed facilities meet the needs and requirements of
their water users. This required the construction of gei
channel and 700 linedeet of a 40feet wide by #feet high
box culvert to convey the river flows to the FRI@@d gate

*


http://www.americantrails.org/

Groundwater and river flows have caused a myriad of
problems during construction, especially duripigase lIl.
Despite these obstacles, the Phase Il contractor, Lawrence
Construction, maintained the projected completion date,
RSFftAY3 a2YSiAYSa ke A OF f &
SOSNESKSNBQ AaadzsSa FNRaAy3a 2y
snowfall and colder wmter temperatures than normal.

Love & Associates was the lead design engineer,
supported by Bates Engineering for the design of structural
components. Ben Urbonas of the UDFCD provided much

An aerial view of the congested construction area.

new diversion dam witlish and boater passage featuresd
boat landings upstream and downstreahrough this reach

of the river, eliminatinga major hazard to safety and a barrier
to fish migration.

Checking out the model at the Colorado Stat
University Hydraulics Laboratory

Also included in the total project are the construction of experience with working with riverine systems and the South
grade control weirs, removal and replacement of the (DRIRR)  Platte River system in particular provided insights into
bridge downstream of Frankr@treet, and removal and prOblemS that needed to be antiCipated and in how to deal
reconstruction of a 3énch Denver Water Department with them in a practical, costffective, manner.

4dz8LISYRSR WIANI 8Q 6FdSNI tAYS SKARK NKRISE GREstabdaD VRS o slof
addition, this project incorporates construction of scour staff was very supportive of the design efforts and assisted

protection of the river bottom and banks, aquatic and wildlife . . . -
habitat improvementsand a new and improved riparian the Love & Associates design team in obtaining the necessary

corridor along the banks of the river. Obtaining a 404 Permit, ~ Permits. Most importantly they were able to secure the

other USFW&S regulatory permitting, and FEMA floodplain funding needed to complete this important flood control
submittals have been key components of this project; aswell pNB 2SO0iG 2y 5Sy@gSNDa y2NIKSNYy ¢
as gaining approvafsom all the adjacent landowners and important link in the South Platte River greenway ltsyistem

the railroad, and water users. The total desiggnstruction

g _ with an underpass ahe Franklin Street and the DRIRR
cost for all three phases will be just under $25,000,000.

bridges.
This project has faced significant challenges since its
inception in 1995 when Love & Associatessweontracted to
provide an updated preliminary design and construction
documents for this reach of the South Platte. To assure
FRICO, UDFCD and Denver that the proposed system would
work as well or better than the current water diversion
system, the degin was physically modeled twice at the
Colorado State University Hydraulics Laboratory in Fort
Collins. This verified that the improvements would not
change the quantities of water being delivered to FRICO while
containing the 10&/ear flood as designedhe first physical
model was completed in 2001 and the second in 2003 with
modifications and the addition of a closed box culvert system
requested by FRICO.

*
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By Dave Lloyd

Timely Commadrfrom the District's Executive Director

¢CKS trad FS6 68514 65Q0S oS Anjkeepigir A v

together the ageda for our annual Update on Developments Criteria Manual
in Stormwater and Floodplain Management seminar to be up todate as
held this coming February 26. Approximately 250 people technology
attended the seminar this past year and every indication is changes over
that we will have similar attendance thisroing year. time. Ben was

| was reminded of a presentation that was made at this also primarily

&8 NDa& 62y¥SN£yO£Mﬂ@aaﬁumK2YrE?mw¥§%
Inc. Ed spoke to the attendees about the Legal Basis for
Regulation of Floodplains and Natural Hazard Zones. In his
presentaton, he spoke about the responsibility of

government and specifically local government. | would like to
have Ed give the same presentation at the Colorado
Municipal League annual conference this coming year as | felt
that he was mainly preaching to the ahat our seminar and

his talk would be more appropriate for locally elected We wish both Galene and Ben the very best in their new
officials, city managers, city attorneys, etc. I R@Sy G dzNBEa o 2SS 1y2g 0(KIth GKS
hopefully things more enjoyable to them.

development of our Volume 3, Best Management Practices
Manual, one which has gained worldwide acceptance. Ben
has been very active with the WatEnvironmentResearch
Foundaion and the NationaAssociation of Flood and
Stormwater Management Agencies and | know they will miss
his input and hard work on their behalf.

Ed was emphatic about the responsibility of local

government in the area of public safespecifically as it ¢F1Ay3 DItSySQa LX I OS gAtft ¢
relatestothe manage®y i 2F G KS vy I A2y Q4& ushitRtrerRendods kxpetience inlthe dr&aoffdcords

most local governments take this responsibility seriously management. We welcome Patti to the teaml/e hope to

unless it stands in the way of generating sales tax revenue. fill. Sy Q& inierdallyibyirdidFebuary.

With that said, | would hope that everyone in the field of
stormwater and floodplain managemenwould do everything
they can to get the word out to their locally elected officials
and managers that there is more to good governance than
just getting a bigger piece of the sales tax revenue pie.

Organizational and Staff Changes

This coming year widlee some significant changes in the
staff at the District. Two of our long time staff members have
announced their retirements early in 2008.

Galene Bushor, Senior Administrative Assistant, has
worked for the District for almost 27 years. Over the last f
years, Galene has worked tirelessly in developing and
AYLX SYSyliAy3d (GKS 5AaGNROGQa w
2 SOQNB 3J2Ay3 G2 YAaa KSNI I 3INB
DIt SyS KFa Fttglea 0SSy GKId a
wanted something done with accurg and completeness.
Not to mention the fact that she has had the unofficial title of
GhTFFTAOS a2Yeée F2N) aSOSNrt &SIN
Ben Urbonas, Manager of Master Planning, has also
decided to retire early next year after 31 years with the
District. Benwillleave NS YSy R2dzA @2AR | a 6SQ@S 02YS (2
rely upon his technical expertise in the area of drainage and
flood control a great deal. Besides his responsibilities in the
area of drainage master planning, Ben has been instrumental

D
GaleneBushor(r) training Patti Jeffersonin the intricacies of
GKS 5A30GNAOGQa R20dzYSyud NBUGSY




Master Planning Program

Ben Urbonas, PE, Program Manager

After 31 years with the Distri@nd the Master Planning and offer the following advice: Approach the job with pyd
Program, | have decided to retire in 2008. My last day at the with an attitude that you can make a difference. The rest will
office will be in April. This will be the last time | will be writing take care of itself; while the occasional bumps dndises
this article for theFlood Hazard Newslt has been a gift to you get will quickly g way and be forgotten.
have been given this outstanding ampunity to work at the Although | will no longer be with the District, Denver is home
District and to interact and work with so many
talented individuals within the District and
throughout Colorado, the United States and STATUS OF PLANNING PROJECTS
many countries around the world. Project Sponsor(s) Consultant Status

| have seen many changes in those years. Big Dry .Cr. (AdCo) North Thcrnto.n, Adams Co.| Wright Water Completed in 2007
Although we were afady using calculators T”b“ta_rl'es LIpea Brool(’jnf'e'd _ - |
when | first joined the District (VS. slide rules), W Four Mile Canyon & Boulder. Love & Associates | 65% Complete

Wonderland Cr. Updates

proceeded to develop software and embrace th

. Murphy Creek Update Aurora Moser Assoc. 85% Completed
computer age over the years. lItis hard to _
imagine and remember pouring over accounting Clear Creek Update Wheat Ridge, Icon 95% Completed
sheets when doing CUHP and cost/benefit AL ES A RREIE
cakulations in our master planning projects. It (7%, COTIoT, (DT

; . ’ Dutch Cr./Lilley G. Updat{y Jefferson Co., PBS&J 65% Completed
took hours to do what we can do in minutes

Denver, Lakewood

now. Hoffman Drainage Adams Co. & MoserAssoc. 75% Completed

Many of the concepts and practices that we Vel
just beginning to gain acceptance, such as the | Maple Gove Reservoir :
use of onsite detentian, keeping waterways First Creek (Upper) OSP | Aurora Moser Assoc. 50/0 Completed
open, and considering landscaping, aesthetics, \é\ger:terly Creek d/s of Denver, Aurora Kiowa 5% Completed
multi- nd terrestrial an i ncern

ult us.es and terrestrial and aquat.c co C.e. . s Cottonwood Cr- Lower SEMSWA. n/a Consultant
the design of waterways and detention facilities Selection
The issue of considering water quality was only Hidden & Bates Lakes Adams Co, Arvada | n/a Consultant
on the edges of our radar screen. osp Selection

Taday, in this region, we have an exemplary | Litle Dy Cr & Dt i i CreE;
system of open green waterways and well Greenwood Gulch u/s of | SEMSWA, . Selection
functioning stormwater systems, one that has | oW SRS

. Lone Tree, S.
yet to be paralleled anywhere in the world. It A .
still amazes m_e Wher_] | travel how man_y Lone Tree, Windmill, SEMSWA, Douglas | n/a Mapping started,
prOfeSS'on"’_‘IS In c?{ur f'?ld know of th_e Dist Dove Creeks MDP Updat| County Engr. start in 2008
an_d1 (?SpeCIallyA uUeban Storm Drainage Baranmoor DitctMDP Aurora n/a Start in 2008
Criteria Mfanual I hOpe I Cor_]t”k_mtec_l somewh_at S. Boulder Cr. Update | City of Boulder n/a Start in 2008
to all of this. Leaving the District stirs up feeling™[afayette/Louisville Lafayette & Louisville| n/a Start in 2008
of sadness, but | leave with much pride in havin| update
had been a part of all the many changes and Lost Cr & Crooked Run | Aurora, Adams Co, | n/a Start in 2008
progresswe have seen here in the last 30 years. SENBVA

My special thanks go to Scott Tucker and

for Irena and me. My grandchildren will see morere,

David Lloyd for putting up with me for all theseays and whether they want to or not. Also, some of you will probably
running cover wheneveknowingly or unknowingly | stirred see me through my association with the Urban \Afaheds
up things among our local governments, with the State an Research Institute and professional organizations, which |
even with the Federal government. | will miss doing that a hope to maintain for the foreseeable future.
ot Planning Projects

At this time David Lloyd has not announced who will One planning project was completed in 2007; 9 projects
replace me. | am confident that whoever he chooses willdoa  were under way; and we hope to begin 5 new planning
great job in continuing what was started amdll advance it projects in 2008 We now have a total of over 135 completed
all to a newlevel. | wish him or her much luck and success watershedlevel major drainageway and outfall system plans

—



in our inventory, including updates of master plans
completed in the past.

Urban Storm Drainage Criteria Manual

All three volumes of th&rban Storm Drimage Criteria
Manual (USDCM) are posted on our web page, namely,
www.udfcd.orgfor you to download. If however, you would
like to order a printed threeing binder for Volumes 1 and 2
we still have a limited supply iruoinventory. You can
purchase them by contacting Margaret at our front office.
Each posted chapter is marked with the revision date and |
encourage you to check for latest updates.

This year we posted several corrections and an update of
the Constructio BMPs chapters of Volume 3. Most figures
for that chapter are now in AutoCAD format for you to
download and use. Do not forget to download the
supporting spreadsheets that we have developed for many of
the chapters of the USDCM.

In support of the updee to the Construction BMPs
chapter, UDFCD contracted with Scott Olson to develop a
one-day training class on construction management when
working in waterways (i.e., Waters of the Sate). These classes
will be available to everyone starting in 2008 thrbuhe
District. First priority will be to accommodate local
government officials, but individuals in the private sector will
also be accommodated. Initially we will try to
schedule classes once a month for as long as
there is demand and then we will cbhack on the
schedule. Our initial estimate is that we will
charge $100.00 to cover the cost of the
instructor, lunch, coffee and tea breaks. Keep an
eye out for notices from UDFCD and postings on &
our web site for the schedule of these classes.

4-‘5:

-t“'_t

Softwareand Criteria Manual Users Support
Group

| would like to remind everyone that we set
up a user grouptitledt ! 5C/ 5 / 2 Y LJdzi

¢22ta IyR ! {5/ aithpwebdita2 N
address:
http://group s.google.com/group/UDFCD :

support It was done to help us at UDFCD
support the Criteria Manual and
software/spreadsheets and for you to share
problems you have encountered, to raise
guestions and to discuss your thoughts about an
of these products with thers and us as well. We
post messages through it whenever new versions
of the spreadsheets, software or Manual updates
' NBE dzLJ 21 RSR 2 GKS 5Aad

.t 0‘.‘

In other similar user support groups, many of the
azfdziaAzya +yR
2SS gAft | RRNBaa
let us know through that vehicle.

Fff A&aadzsSacz

Ou Qa

a4 T A Eees themsdBs. 3 dz3 3 S
lj dzS

LT &2dz KI @S y20G It NBFR& R2Yy¢
website and sign on. Check one of the options to receive one
e-mails in order ¢ receive notices and message we post.

5AaUNROGQAa {2FGsl NB
,2dz YI® R2gyf2FR GKS 5A&0NAC

from our web sitevww.udfcd.org Selecti 52 gy f 2 Ra §

F2tt26SR o0& a{2Fiol NB¢é¢ E®PA ¢2 R

{2aa az2F¥iel NB 32 (2 GKS 9t! Qa

http://www.epa.gov/ednnrmrl/models/swmm/index.htm In

addition to the above, new versions of UDPOND and

UDSEWER that contain corrections and upslaitecluding a

profile plotter for the latter, are now available for

downloading.

S5Aa0NROGQa !yydzkt {SYAYIl N
At our February, of 2007 seminar we had over 250

registrants. The proceedings are available at:

http://udfcd.org/conferences/conferences.htm

On February 26, 2008 we will have our next annual
conference/seminar. The program is still in development, but
we know that it will be at the Stapleton Doubletree Hotel and
the registration fee wilbe $50.00 to $60.00. Register early
and join us. We again promise you a diverse and timely
program.

73S0
Ben Urbonas describing how the

Confluence Park boat chute works.
aGSR o0& (KS

aGA2ya FYR ySSRSR aFAESa&a¢ A
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Floodplain Management Program

Bill DeGroot, PE, Program Manager

Digital as Official
The Federal Emergency Management Agency (FEE#\)

development, and states that these levees would not be
eligible for District maintenance assistandewould allow

been prepamg Digital Flood Insurance Rate Map C L wa Q a the use of levees as a last resort to protect existing

for several years and then converting them to paper panels.
Converting to paper panels adds significant costs até 6
months to completion time of the panels before local
governments, lenders and insurancgeats can use themin
2004 the Congress passed legislation which would allow
FEMAto utilize digital products as thefficial Flood Insurance
Rate Maps.The National Association of Flood and
Stormwater Management Agencies (NAFSMA) and the
Association oState Floodplain Managers (ASFPM) have been
urging FEMA to take advantage of this opportunity to use
digital products to save time and money in getthigC L wa Q a
completed and distributed. Unfortunately, FEMA has yet to
embrace this opportunity

Colorado hasdopted the Uniform Electronic
Transactions Act, which allows the District and local
governments to use electronic documents as official
documents. Meanwhile, arr consultantshave been
preparing their work products for us in electronic form and
then conerting them to paper.

Ly {SLXiSYoSNE
Resolution No. 68Jse and Reliance Upon Electronic Records
in order to position the Districtio better utilize the electronic
documents our consultants are already preparingdsr as
well as DFIRM data bases as they become available.

The resolution dopts an electronic recals policy,
authorizes the Executive Director to prepare and adopt a
policy toimplement the provisions of the resolution, and
encourages all local goverrents within the District to adopt
an electronic records policy in regard to digital floodplain
maps similar to the one being adopted by the Distrite
are researching the best way to implement this resolution.

District Levee Policy

Threefairly recent #entsbrought home to us the need
for a levee policy that discourages the use of levees for new
development in the floodplainThelevee failures during
Hurricane Katringd | t AF2 Ny Al Q& NBFt AT
about $10 billion to repair their levee dgsns, andC9 a ! Qa
map modernization program in which FEMA is getting much
tougher on which levees they will recognize and the burden
they are putting on local governments to maintain and
periodically recertify them.

As FEMA s@& in one of their levee fachsets:
The fact is, levees can and do decay over time, and
maintenance can become a serious challenge. Wiares
do fail, or are overtopped, they fail catastrophically. . .
Fortunately we have very few levees in the District and we
would like to keep ithat way. In January the Board of
Directors adopted a levee policy whidiscouragslocal
governments from authorizing or permitting levees for new

PP

structures.

Public Information Program

In 2006 we made a significant change in the format for
the flood hazard information brochures we have been mailing
to addresses located in or near 196ar floodplains
delineated by the District. Each brochure is tailored to a
small number of drainageways, and includes specific
information about the drainageway(s), sources for the
floodplain information, local government contacts and phone
numbers flood insuranceand information about flood
warning plans if the exist for the drainageway.

This was the second year we mailed brochures with all of
the same information described above. However, instead of
a map of each drainageway we included instrugsi@on how
to access a floodplain map on our web site using an address
search engine to show floodplains arphoto background
and a star neathe requested address. The floodplain map is
a compilation of all of the digital floodplains developed for
compleed or nearly completed Digital Flood Insurance Rate

GKS 5A80GNRAOG Q& I.L2A NIFs C2LTw a5ORENIS Gadd2LBLBf S Sayai SRR

mapped by the District.

Leonard Rice Engineers developed the process for us and
hosts the map on their server. We have been working on
using more reent photos that we have access to, and to
speed up the download process. One problem we have yet to
overcome is the need for an SVG enabled browser. Most
f AONI NASa R2y Qi KIF@S {+D Syl
people out of the process.

Floodplaindelineation

We completed three flood hazard area delineation (FHAD)
studies this year: Clear Creek in Jefferson County, Hoffman
Drain in Adams County and Thornt@md Lower Lena Gulch
in Wheat Ridge and Lakewood.

We have FHADs underway for Dutch Creeatk aributaries

ARSNBI & (2
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were never documented. These studies are for Greenwood
Gulch in Ggenwood Village and Centennial, and Little Dry
Creek in Centennial.

All of these studies are prepared in digital form
O2YLI GAGES ¢gAGK C9a! Qa
or will be incorporated into the appropriate DFIRMSs.
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DFIRM conversion projects

In 2004 we received FEMA DFIRM conversion grants of
$480,000 each for Adams County and Arapahoe County. The
District has contributed $70,000 for each county and the
Colorado Water Conservation Board has contributed $50,000
each.

enver and Aurora. We
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Unfortunately, both projets have taken longer than
anticipated, due primarily to the lack of backup datdhe
Michael Baker Jr., Inc. library. We have had to scramble to
find other reliable sources and this delayed the process. This
was particularly true for Arapahoe Countyhere we had the
additional problem of integrating Aurora and Littleton into
the map.The Adams County DFIiR\one, with areffective
date of March 5, 2007. We ateopeful that Arapahoe
Count will go effective in late 2008

In 2004, the District receiveal $240,000 grant from

FEMA, to be matched by $30,000 each from the District and
CWCB, to convert the Jefferson County DFIRM to the NAVD
88datum.2 S | NB I f &2
Leyden Creek, Massey Draw and North Tributary, SICD
(South and Tributaries, Clear Creek, Lena Gulch and Dutch
Creek and Tributariés | YR | 02dzi pn ySé
database.The contractor is ICON Engineering

When we are done with this project, now scheduled for
March 31, 2008, we will have a very good datsé sitting on
a FEMA server somewhere that no one can see or use,

0 SOl dza S
work necessary to publish new paper panela try to

remedy this situation we have been asking FEMA to let us do
a pilot projectto adopt the digital maps as the official
documents, thereby bypassing the need for large numbers of
paper maps and the time and expense of getting them done.
No luck so far, but we are continuing to push the idea.

The Boulder County DFIRM conversion getjwhich is
being managed by the CWCB has also been delayed, but
shoud go effective sometime in 2008

Maintenance Eligibility

Our maintenance eligibility program continues to flourish
dzy RSNJ 51 @A R
him for spending several hours in a helicopter taking photos
of District projects and maintenance eligible projecBee
5 ARQA O2fdzYy St aSogKSNB Ay
LOMC pilot project

We have been ragwing requests for Letters of &p
Change (LOMC) for FEMA sidaly 1, 2001. In the early days
our work was subject to a fair amount of review by Michael
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Implementation efforts

Implementation of portions of our master plans,
particularly regional detention facilities, is always a challenge.
We completed execution of an Intergovernmental Agreement
(IGA) with Denveand the US Fish and Wildlife Service
(USFWdpr the construction, operation and maintenance of
a number of facilitieén the Irondale Gulch watershesh the
Rocky Mountain Arsenalildlife Refuge. Our next step will
be to negotiate a companion IGA between the USFWS and
the downstream Commerce City addlams County.

S R2Yy Qi tokomgee ddiftedzaK Y2y Se

In the spirit of the holiday season, Randy Schnicker from
Denver Public Works delivers fully executed copies of the
Irondale IGA to Executive Director Dave Lloyd, with Bill
DeGroot (l) and Dave Bennetts as withesses.

FasTracks Coordination

We have continued to workvith the Regional
Transportation District (RTDPenver, Lakewood, Golden and
WSTFSNR2Y /2dzydieé 2y we¢5Qa 2Sa
We will have funds in three implementation projects on the
South Platte River, Lakewood Guland Dry Gulctvhich will
be constructed in conjunction with the light rail construction.
NBEOASGAYT wes5Qa O
drainage projects for District maintenance eligibilltye are
also working with RTD and their consults.on

i enxiranmgtal Impesigstatements for founther

transportationcorridors.

Checkthese out on our welsite
We have a photo album showing good examples for
others to emulate. We also have an Activity Summary map

.1 SNJ WNX 9y 3AySSNEotige a@d a ! Q a tha igextifigs zligistrict udies upleted or in progress
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began to assume additional responsibilities. In20& took
over responsibility for all uploads to the Mapping Information
Portal (MIP). We are pleased to have gotten to this point.

We have identified a number of advantages to the District
being in the position of reviewing the LOMC requests at the
locd level. These are contained in our annual reports to
FEMA that are posted on our weite. We found this to be
particularly advantageous with a very contentious CLOMR
NBljdzSad GKA&A &SI N
account of this case.
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that we updatequarterly. It would be a good idea for anyone
working on a drainage study in the District to check this map
for existing or orgoing studies that might affect their work.

ff 2F 2dzNJ Cl ! 5 Q&postedofiBur YI & (i €
website under the Publications tabYou can save yourself
some time and gasoline by looking there first rather than
heading for our library, although the library is still open and
fully stocked.
T dzf
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Maintenance Eligibility Program

David Mallory, PE, Senior Project Engineer, Floodplain M anagement Program

An Anniversary

This year marks the end of my fitsh years at the
District. My tenure here has been immensely rewarding and
challenging. The District is a superb organization with a
talented and dedicated staff. | have also enjoyed the
interaction and project collaboration with local, state and
federal officials, developers, consultants, and contractors. |
am particularly indebted to Bill DeGroot for the opportunity
YR 6A&S 3dzARIFyOS Ay
Maintenance Eligibility Program. He is a gifted floodplain
manager, and a great cotigue.

Construction Plan Reviews

The effects of the national mortgage crisis have become
manifest in the Denver metropolitan market in several ways.
We noticed a reduction in development submittals through
the year, down by approximately one half over pgsars.
We typically receive between 200 to 250 construction plan
submittals each year from communities within the District.
This last year we logged in 125 construction plan reviews
However, development remains robust in the southeastern
Aurora, northen Douglas County, and the norther2%
corridor areas for both commercial and residential projects.
Terri Fead, PE, CFM continues to provide us with effective
support in completing these reviews. She has also been very
effective in the LOMC pilot projedFIRM conversions, and
FHAD reviews. I'm happy to announce that she will be part of
the maintenance eligibility program again next year.

In the Field

We have not, howeveseen a reduction in construction
activities. So, the most exciting developménbur field
operations this year was the addition of Joanna Czarnecka to
our staff. Joanna interned with the District while attending
school. She has now returned on a ptime basis to take
charge of the construction observation activities we perform
Fa LI NI 2F GKS 5Aa0GNAOGQA

Terri Fead (I) and Joanna Czarnecka provide valuable-fias
help for the Floodplain Management Program.

F RYAY A&
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forgotten projects). Joanna has completed that effort with
Brian Schuit of Douglas County. Arapahoe County, through
SEMSWA has indicated a desire to do the same program for
their legacy projects. We encourage other communities to
review project status (posted weekly on our web site) and
request reviews of legacy projects

S I\i‘f}}eXa.m]:'(ljitiolrﬁa%s%aff t?m)\e aav%ili\lag\e?ol# c%re\lstruction site
visits has afforded us the ability to be more proactive. In the
past we have relied exclusively on others to keep us abreast
of construction activities. We can now provide enhanced
coverage for costruction projects.

In summary, we completed final certificatis over 150
projects for inclusion in the Maintenance Eligibility program
in 2007.

How NAI Principals Guided Us through a Difficult CLOMR
Review

NAI, or No Adverse Impaict floodplain managment is a
program promoted by ASFPM. The goal of is#d ensure
that the actions éone property owner do not adversely
affect the rights of other property owners in terms of
increased flood risk and loss of development potential.

When a large retaiflevelopersubmitted a request for a
Conditional Letter of Map Revision (CLOMR) praposed a
significant floodway encroachment at arguably the highest
flood risk area in the Denver Metropolitan Area, we were
alarmed. Cherry Creek at Arapahoe Road hE30eyear peak
discharge of nearly 50,000 cfs, the highest in the District.
Arapahoe Road is a state highway with an inadequate bridge
waterway opening, resulting in significant roadway
overtopping. The development project proposed floodway
encroachmentsn one community, while the adverse impacts

a I A woinlé geturirCaljacent coraniudities. Our éitiad adR[MEntY ¢

was that this proposal should be denied. We entered into a
dzy Alj dzS NBGASE | NNIy3ISYSyi
National Service Provider) anddN Engineering (our review
consultant) to work through the denial process. Our legal
counsel also recommended denial based on Colorado
common law.

Midway through the review proceseveral individuals
working on the review attendedreNAI Workshop sponsed
by CASFM. As a result, we were able to formulate a way
forward using NAI principals. We recommended to the
development team a strategy that would significantly reduce
adverse impacts to properties in adjacent communities,
reduce the floodway encroachent, and gain support from
all communities affected by the project. Faced with the
prospect of denial, and a reasonable alternative, the
developer entered into a constructive dialogue with the
review team. The developer was tasked with securing
approvat from each adversely impacted property owner as a
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condition of adjacent community acknowledgement. All projects, including a number of District sponsored projects.
parties were eventually satisfied with the revised proposal The District project images were used in a presentation to our
and a CLOMR was issued. .2FNR 2F S5ANBOG2NR Ay GKS TAN

. . . . images presented here give a taste of the photo record. The
The project was concurrently reviewed for inclusion in the brochire enclased CD will include | suite of images to
DisticQa at Ay G SyFryOS 9t A3IAoAf ade reolegngenslgsed G ﬁ@{_‘f‘%fﬁ?ﬁﬂi 1ag
. . . i showcasé projects we feél exhibit floodplain preservation.
benefit was the preservation of natural floodplain functions

. We will also pst example projects on our welie. Look for
through a commonsense geomorptiased approach to ) .
. o the completed project early next year. In the meantime be
drainageway modification.

good and stg out of the floodplain.

In the end, the project was significantly revised in order to
rendera smaller adverse impact, the project gained the
support of adjacent communities, and natueaid beneficial
floodplain functions were preserved. More importantly, we
set a precedent for enhanced floodplain management using
NAI principals that go beyordFIP minimum standards.

Marketing Brochure Update

As reported last year, we have been working with many
O2YYdzyAGASE GKNRdAzZAK2dzi GKS 54
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community early in the planning pcess. The brochure will
advocate the concept of floodplain preservation. We believe
there is a universal benefit in preserving natural floodplain
functions. Channelizing major drainageways produces single
purpose projects, namely flood conveyance, andtdbutes
to the decline of stream corridors. We believe the first choice
should be multfunction preservation and restoration
projects that enhance natural stream corridor function. The
multi-function approach works well with regional trail and
open ace goals, outdoor recreation, environmental
preservation and of course floazbntrol. Stream
channelization should always be a second choice, and when
necessary (to repair degraded streams for example) should
replicate natural stream systems. Throudlotightful
consideration early in the process, the developer can
approach floodplains as amenities and position the project
for maintenance eligibility from the District and 404 permit
approvals from the ACOE.

The Rock Creek floodplain as it passes through the Roc
Creek Ranch development in Superiofhe open area at
the top of the phdo is Boulder County open space.

In addition to completing community surveywe
identified a number of past projects that exemplified good
floodplain preservation principals. These projects were
photographed during the spring and summer using helicopter
based aerial photography. | volunteered for the photo
missions completng5 flights between May and October. For
someone who avoids heights, the doa®, low level
helicopter
flights were a
real white
knuckle
adventure!
However, the
images are
remarkably

good and
deliver a high On a smaller scale, this developer stayed out a

impact. We the floodplain, preserving trees, wetlands and ¢
collected nearly small stock pond.
2000 images of
over 40

Green Valley Ranch Golf Course and
detention pond in Denver




Information Services and Flood Warning Prog ram

Kevin Stewart, PE, Program Manager

2007 Flood Season Begins With Heartbreak

A sudden thunderstorm that struck Denver on May 14,
2007 resulted in the tragic losd a 2yearold boywhen
strong currents
pulled young Jose
Matthew Jauregul
Jr. from his
Y2iKSNRA&
while seeking
shelter from rain
and hailunder the
Decatur Stree
crossingof
Lakewood Gulch
Fast rising water less than two feet deep caused the horrific
accident, preventing escape from the trail portion of a twin
box culvert. The situation becameesvmore dreadful when
floodwaters carried Jose Matthew a short distance
downstream to the swollen South Platte River whereda$
recovery effort ensued. Local officials closed this section of
the Lakewood Gulch trail the following day.

May 14 was one of3recognized flood threatlays
making 2007%ne of the busiesseasos for forecasters in the
298 SINJ KAaG2NER 2F GKS 5AXa
According to lightning strike statisticthe Denverregion
experienced at least 100 thunderstardays during 2007.
The 2002 Hayman fire burn area in Douglas County once
again attracted more than its share of intense rain storms
with 14 days setting off rainfall rate alarms. But unlike the
prior year, the resulting floods and debris flows wereléss
damaging.

While heavy rainsvere alsocommon in the District,
fortunately property damage from flooding wdsw. One day
R2Sa adlyR 2dzi a I y2G4F0ftS
reflection. That day, August 2, and others are highlighted in
the flood ®ason recap section of this article.

43 Days with Flood Potential

April 24 1
May 1,14,1729 4
June 3,12,26,27,28 5

July 34,81011,12114[21] 25/26 [27 /28,2930 14
August  12[3,456,7,1014,15,17,1823,24,28,29,31 17

Septembel 5,24 2

The bolded dateslenote days in which intense rainfall was
measured by automated rain gage®lue boxes designate
NWS flash flood watch dayand red boxes signifflash flood
warnings.

New Meteorological SupporServicefor 2007

The team of Genesis Weather Solutions akgview
Weather was selected by the District to provide local
governments with forecasts and notifications of potential and
imminent flood threats during 2007. GWS is located in
Highlands Ranch and was started in 2005 by Bryan Rappolt, a
13yearveteran ofii KS 5 A & draviingflashdlood 2 y 3
prediction program (a.k.a. F2RPZkyview Weather is a Castle
Rockdo  aSR O2YLIl ye& tSIFR 08 C¢CAY ¢
familiar to a number of local jurisdictions in the Denver area,
having provided them with yeaound notifications of
approaching storms and severe weather threats. The F2P2
operates from 15Aprilto 15 September and has been serving
the District since 1979. Information about the F2P2 can be

found atf2p2.udfcd.org

Flood safety ducation remains a priority
The flood safetyvebsitefloodsafety.com/coloradavas
initiated by the District and the City of Bouldier2003
Jefferson County and others helped expand the imfational
coverage beyond Boulder in 2004. The following year
Boulder and the District collaborated again to add more
O2y Syl &LISOAFTAO G2 /2f2NIR2Q
As this phase nears completion, you can preview the latest at
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flgodsafety.cam/boulderdeme | YAy3a LINRINI

In 2007 the project also succeeded in producing a video
that was aired multiple times by Cable Channel 8 in Boulder.
The story featured an interview with Boulder Fire Chief Larry
Donner. Theroducer, Marshall Frech, is hopeful that this
work will eventually be broadcast B3BS

CoCoRaHS marks its tenth ES g
The Community Collaboratlve Rain, Hail - “'.; -
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I
rememberedthe devastatingl 997 flash flood

that claimed 5 lives and caused extensive | 3
damage to the community and campus of |
Colorado State University u

While the sad losses from this flood are still hurtful for
manyi, it is reassuring to know that good can come ouw of
disaster and when good ideas get noticed, they sometimes
spread like wildfire. CoCoRaHS is one of these wildfire
SEIF YLX Sao 2 A0K [/ 2t2NFR2Qa (i
Doesken at the helm, this unique network of volunteer
observers is currently active &6 states with 7 more
projected for 2008. At this rate CoCoRaHS expects to have
20,000 observers by the year 2010. Congratulations to Nolan,
to his dedicated staff at CSU, and to all the volunteers that
contribute so much to our understanding of pretgtion and
its impacts.


http://f2p2.udfcd.org/
http://floodsafety.com/colorado
http://floodsafety.com/boulderdemo

The District has been a CoCoRaHS sponsor sinceagf02
makes routine use of this valuable information source. Be
sure to read the article by Chad Kudym to see one creative
way this data gets usedlolearn more abouCoCoRaH®&st
www.cocorahs.or@gnd consider becoming a volunteer.

EMWINDenver Update

test site rear Marshall. This is being done to

. ol
evaluate how well various types of ALERT rain l' =
gages perform and to test a new musensor ;':__':
weather instrument available from Vaisala that i%’

measures wind speed/direction, rain,
barometric pressure, air temperature and aélve humidity.

The Emergency Managers Weather Information "= x4 &
Network has a reputation in some communities like & £ =1
Houston, Texas as a ostop shopping location fo
weather information. The system can filter
AYF2NXIE GA2Y -bpycRedhigidaioRty
products using short message service (SMS) emails-
cell phones and pagers, or more detailed content if
desired. EMWIN can also be used for interoperable
communications between emergency managers y;
concerning norweather situations. The main selling- ’{;
point, aside from its low cost, is that local emergenc’
managers and support organizations can tailor the
system to best meet their specific needs.
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The EMWIN projet for the greater Denver area is 54
driven by a steering committee that meets monthly. ' ‘¥ /
A message injector application recently passed IT & &
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security checks and is ready for operational testing. f< P g7
Thirty one receiver units have been distributed to 29 ./ -
local govenments, the Colorado Division of L T
Emergency Management, the University of Colorad(I'\, -
Xcel Energy and the DistricARE$am radio 7 P ﬁ
operators received necessary technical training in | e
2007 to asist their assigned jurisdictions. The 200824 "~/ -
goal will be to optimize utility, get feedback from : -
users and make recommended changes. For more f;.f
information about EMWIN visgmwin.udfcd.org

ALERT System News

With the introduction of the Hayman gages in 2
2006viaa new Douglas County repeater near West
/I NBS1= G4KS 5AaiGNAROGQa !
from 196 stations that includel75 rain gage<7 stream
gages and 20 weather stations.
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Sevemew stations vere added b the network in 2007.
The City of Aurora Water Department installed two new
hourly-reporting weather stations one at Aurora City Hall
and the other along Brighton Ditch in Weld County northwest
of Brighton. Douglas County relocated four rain gages from
the Hayman area to the upper Cherry Creek and Plum Creek
basins south of Castle Rock (West Cherry Head, Spring Valley
Road, Willow Creek and Tomah Road). A new stream gage
was installed on Lakewood Gulch af"#®venue in Denver.

By spring of 2008, twoaw combination rain/stream
gages will be operating on Piney Creek in Aurofee Aurora
Water Department wilupgrade the equipment ahe Quincy
Reservoir weather statigrwhich has been operating since
January 8, 1988nd was thdirst ALERWeather stdion in
the network The Town of Parker is adding two rain/stream
gages along Cherry Creek near Stroh Road and the Apache
Plume confluence. The District will increase the number of
NIAy 3IF3Sa FNRBY 2yS (2 GKNBS
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Two gstem expansion projecfer Aurora and Douglas
Countyare also slatedor a 2008 starup.

OneRain completed their T&consecutive year of field
maintenance services. Water and Earth Technolo§ésT)
providedthe District with éar-2 of monthly system
performance reportsieveloped from a detailed evaluation of
the District Base Station database and from a chronologic
report logof alldecoded ALERT messages, which includes the
good, the bad and the ugly. Annual reports from OrieRa
and WET are available onlineaeért.udfcd.org

Leonard Rice Engineers (LRE) continued to support the
District by web hosting redagime hydrologic models for
Boulder Creek in Boulder County and Lena Gulch in deffer
County. Two new models were developed this past year for
Harvard Gulch and Goldsmith Gulch in Denver. The models
activate automatically whenever flood threat notifications are
issued by the F2P2 meteorologist. Basin average rainfall
inputs are creatd from the ALERT database. In the future,
the rain inputs may include quantitative precipitation

estimatey (QREXFRM naghisadd quantiiative Rrecipitations & S |


http://www.cocorahs.org/
http://www.arrl.org/FandES/field/pscm/sec1-ch1.html
http://emwin.udfcd.org/
http://alert.udfcd.org/

forecasts (QPF) from storm track models and meteorologists.

For more information about this proderre be sure to read

GKS FTNIAOES o0& [w9Qa LINRB2SOi
TheALERT system webs#golutioncontinues with

improved grahics, floodplain mappingnd pertinent links

photos of past floods taken at or near stream gages,

descriptive metadatand other features thawill draw your

eye tothe mostimportant realtime decisionsupport data.

Chad Kudynis the architect of these and other innovations as

you will discover from hiarticle on storm verifications

ALERT Systeiearing Capacity

A re@nt study completed by Don Van Wie of Telos
Services, formerly with OneRain, points to a growing concern
GKIG GKS 5A8aGNRAOGQa !'[9we &ea
Contention losses of 30% have already occurred for brief
periods during intense storms. Thirdings
suggest that a data loss rate of 63% will occur

nearby ALERT rain gage did measure a very short intense
burst that approached the 59ear (2% annual chance)
Magnitiida. SThléqualtiiz@Sa Seysanfléot dhilakewood
Gulch is completely misleading, but it happens all too often.
By the end of 2007, the Lakewood Gulch stream gage“é\t 10
Avenue in Denver measured three other events of equal
magnitude.

Another common misunderstanding the likelihood of
experiencingas® f £t SR a NI NBE& NI AYTFLE £ ¢
periods are used to describe large rainstorms, it leaves the
impression that such events happen infrequently. But the
truth is, big rains happen every year in a regionsagd as the
District, even events as dzy dzi dzl f é-year.aThid defies m i
rational thinking f ost.people and.canse tly, trying-tq
G e ot a b 1) e e s © ©
outcome. How is it possible that a rainfall event that dmdyg

when the message rate reaches 2000 per hour.

Y
At 5400 messages per hour, the system will =

Days | Points

begin to collapse. sl

A simulated storm developed from an
actual event was used to estimate a possible
peak trafic load exceeding 7400 reports per
hour from the existing gaging station network.
The critical rate of 2000/hr was approached on

May 14 of this year according to the data 2002

analysis performed by WET.

With more stations coming online, a 2000

redesign of the radi backbone will soon be
needed. A number of options are available

20

Destrict ALERY Base S
aiarm summary

including adding additional radio frequencies
to reduce traffic through existing repeaters.
New protocols are being developed for ALERT
data communications that hold great promise
for more efficient use of the radio spectrum
allocated to hydrologic uses. Given the current
adlrddza 2F GKS 5Aa0NA0OGQa
likely candidate for testing these new protocols and
establishing national standards.
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Understanding Extremes

It seems like every time a heavy downpour results in
flooding, inquiring minds want to know how big the flood was
in terms of its frequency or its likelihood of happening again.
Most floods that we experience on an annual basis are
relatively small in magitude, as compared to the 10¢ear
(1% annual chance) flood that most people relate to and
believe they understand.

The news media frequently looks for some authority to
confirm that a flood or rainstorm was a 2, 5, 10, 50, 100, or
500year event, or an@omaly of greater magnitude. Since
rainfall data is more readily available than streamflow, these
measurements are commonly used to estimate a return
period that news reporters convey to the public. For
SEFYLX S 2yS ¢+ ySga NEUZRIRE|
on Lakewood Gulch stated that this event was aygar
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the community in which you live? In attempting to answer

this challenging question, consider the following:

I 2t 2N R2 Q& { tihhsltted tHatinvaltypicalf 2 3 A
year, it is not unusual for Colorado to experience between
100 and 150 precipitation events that exceed the 4@@r
mark. The above figure supports this statement with a look
at nine years of rainfall alarms from the Di€tii Q& ! [ 9 w¢
system. The table shows that 2003 had the largest number of
gage point alarms (70) while 1999 had the greatest number of
alarm days (20). The graph shows the corresponding return
periods for the rainfall rate alarm thresholds used by the
District. At the very least, an alarm indicates that-gear
rainfall event has been exceeded. A closer inspection of the
data reveals that a majority of these storms actually exceed
the 5year threshold, suggesting that the metro Denver
region averages beteen 10 and 15 days a year of intense
miafalkGapablk & at deastcaugimg minar flooding. Experience
has also shown that significant flooding occurs every year
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