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WETLAND BOTTOM CHANNELS —
AN EMERGING ISSUE

The District has constructed or re-
quired the construction of trickle
channels in grass-lined channels since
the District’s beginning in 1969. This
requirement has been motivated by
the desire to control erosion in chan-
nels, enhance maintenance access,
and insure free flowing channels. Con-
sequently, the improved grass-lined
channels in the District take on the
character of clean, green and grassy
strips through urban areas approx-
imately following the thalweg of the
historical channel, with a mainten-
ance access road that generally
doubles as a hiker/biker trail.

With recent changes in administra-
tion of Section 404 of the Clean Water
Act, the EPA has placed emphasis on
preserving or creating wetlands. It
turns out that all channel bottoms
qualify as wetlands and our trickle
channel policy has the effect of elim-
inating or preventing the develop-
ment of wetlands. The District is not
opposed to the “wetland bottom"
channel concept but we have to
develop criteria and re-orient some of
our thinking. The purpose of this arti-
cle is to develop the issues involved
and to discuss some of our thinking
as to how the issues can be addressed.
It is not easy to change 16 years of
practice overnight, but we feel there
is merit in re-evaluation and we are
taking steps to do so.

The Urban Storm Drainage Criteria
Manual (USDCM) provides basic
guidance in the Denver area for flood
control and storm drainage design,
Section 2.3.3 of the Major Drainage
Chapter. Volume II, states that:
“trickle channels or underdrain pipes
are required on all urban grassed
channels. Concrete trickle channels
are preferred because of their ease of
maintenance. Other types are accep-
table if they are properly designed.
Trickle channels may not be practical
on major streams and rivers or in
large channels through fine sand
soils.” A trickle channel is a small
channel located within the major
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channel. Its purpose is to confine the
normal base flows and runoff from
minor rainfall events to a small pro-
tected area with the following
benefits:

1. The remainder of the channel
bottom is kept dry and accessi-
ble for routine maintenance
such as mowing and trash
removal. The channel bottom is
also available for other recrea-
tion and open space type uses.

2. Erosion and meandering causes
by constant base flows is con-
trolled.

3. Sediment deposition is con-
trolled by confining the base
flows, thus increasing the
velocity and sediment
transport capability of the base
flow.

The Urban Drainage and Flood
Control District is authorized to levy
up to 0.4 mill for the maintenance and
preservation of floodplains and flood-
ways within the District. In order to
assure that new flood control
facilities built by developers and local
governments would not require inor-
dinate amounts of maintenance
assistance, the District’s Board of
Directors established criteria which
must be met in order for a project to
be eligible for District maintenance
assistance. The District policy states
that drainage and flood control
facilities constructed by, or approved
for construction by, local public
bodies on or after March 1, 1980 will
not be eligible for District mainten-
ance assistance unless:

1. The design of the facility is in
accordance with the Urban
Storm Drainage Criteria
Manual.

2. The design of the facility is ap-
proved by the District.

3. The facility is built in substan-
tial conformance with the ap-
proved design.

4. Maintenance access, both legal
and physical (a trial), is pro-
vided.

For new developments adjacent to

major drainageways the developer
has three basic options. He can stay
out of the floodplain, he can fill the
fringe area outside the floodway or he
can construct a flood control channel
to reduce the extent of the floodplain.
No matter which option is pursued by
the developer, the drainageway must
be maintained to preserve the rough-
ness characteristics which were used
in the calculations to define the flood-
plain or design the channel. In other
words, if a roughness coefficient
(Manning's n) of 0.035 is used to
design a grass-lined channel, that
channel must be maintained to
preserve that roughness charac-
teristic,

The most popular type of channel
used by developers is the grass-lined
channel. The grass can either be
native to Colorado, which does not re-
quire irrigation, or it can be irrigated
bluegrass. In either case, the
USDCM requirements for a trickle
channel come into play. The need for
a trickle channel to facilitate main-
tenance and prevent unwanted
growth is apparent for those grass-
lined channels with low roughness
coefficients.

Recently the extension of jurisdic-
tion of the Corps of Engineers’ 404
Permit process to very small
wetlands and drainageways has
fostered the concept of the “wetland
bottom™ channel. The concept of the
wetland bottom channel is to
specifically prohibit a hardened
trickle channel within a grass-lined
channel in order to promote the
growth of wetland vegetation, such
as cattails and willows in the channel
bottom. The District anticipates in-
creased pressure from certain 404
Permit referral agencies for wetland
bottom channels and against hard
lined trickle channels.

In anticipation of this eventuality
the District has commissioned a
study of potential criteria for wetland
bottom channels. In the interim we
have developed the following

(Continued on Page 7)



Professional Activities of District Staff

Bill DeGroot presented “Multiple Use Concepts In Floodplain Management'’ at
the 1985 Association of State Floodplain Managers Conference. Scott Tucker and
Mark Hunter were co-authors.

Scott Tucker, Mark Hunter and Bill DeGroot made presentations at the “‘Short
Course on Flood Mitigation in Floodplain and Wetland Areas", sponsored by
Simons, Li & Assoc. and the Federal Emergency Management Agency.

Kevin Stewart was a lecturer at the ‘“‘Short Course on Urban Storm Water Model-
ing Using Colorado Urban Hydrograph Procedures”, sponsored by the Universi-
ty of Colorado at Denver and the District.

Bob Hoffmaster, Mark Hunter, Scott Tucker, Ben Urbonas and Bill DeGroot par-
ticipated in the APWA/AWRA seminar, “Urban Storm Runoff Quality Control
Issues™.

Kevin Stewart made a presentation at the 1985 National Flood Insurance Pro-
gram Annual Conference.

Bob Hoffmaster chaired the Colorado Section of APWA's Utility Coordinating
Committee. Activities included a seminar on utility coordination.

Ben Urbonas gave a keynote talk at the “Stormwater Detention™ session of the
New Jersey Seminar on Floodplain Hydrology. Ben also presented '‘Standardiza-
tion of Detention Pond Design For Phosphorus Removal’ in Montpellier, France
at a NATO Special Studies Seminar and was one of four delegates from the U.S.
sponsored by EPA to go to Spain for discussions on urban stormwater quality
control.

Ben Urbonas was the chairman of the ASCE Hydraulics Division Task Commit-
tee for the Design of Stormwater Design Outlet Control Structures that pub-

lished a special ASCE report; ‘‘Stormwater Detention Outlet Control

Structures."”

Frank Rosso made a presentation on placement of grouted riprap at an APWA

seminar on construction inspection.

VEGETATION STUDY

The District has recently com-
pleted a drainageway vegetation
study. The study primarily covers
topics such as seed bed and soil
preparation, soil types, natural grass
seed mixtures, planting, weed con-
trol, fertilizer and routine mainten-
ance of drainageway vegetation. The
study includes using natural grasses
in conjunction with ‘‘hardscape”
materials, i.e., riprap and interlocking
concrete blocks.

The study also investigates other
aspects of the District's vegetation
management procedures such as site
construction guidelines, maintenance
standards, erosion contre! methods
and construction inspection proce-
dures. This study produces a sound
vegetation management program
from which the District can expect
consistent results. It will also be a
valuable source of information to
which consultants and other agencies
could refer in developing seeding
specifications for a specific site or in
developing their own set of standards
and procedures.

Anyone interested in obtaining a
copy of this vegetation study can
write to the District and enclose a
check for $20.00 plus $3.00 for
postage and handling.
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URBAN RUNOFF
CONFERENCE

A conference on “Urban Runoff
Quality, Its Impact and Quality
Enhancement Technology™ is being
sponsored by the Engineering Foun-
dation from June 22-27, 1986 at New
England College, Henniker, New
Hampshire. The conference chairman
is Ben Urbonas, Chief, Master Plan-
ning Program, Urban Drainage and
Flood Control District.

The objective of the conference is to
bring together the actual experience
of local governments, state govern-
ments and federal agencies since the
National Urban Runoff Program was
completed in 1983. The control of
non-point sources is a topic which is
receiving considerable attention at
the Federal level, but will require im-
plementation at the state and local
level if it is ever to be successful.
Hence, this conference will be aimed
at bringing the gap between various
levels of government and professions
that have been researching and work-
ing on this topic in recent years.

Attendance at Engineering Foun-
dation Conference is by invitation or
application only. To request an in-
vitation or application, contact the
Engineering Foundation, 345 East
47th Street, New York, N.Y. 10017,
telephone: (212) 705-7835.

MEET THE NEW
BOARD MEMBERS

NELSON McNULTY
Mayor, City of Edgewater

Nelson McNulty became Mayor of
Edgewater following the resignation
of former mayor, Rex Swann, in
March. He later won re-election to a
full term in November. Prior to
becoming Mayor, McNulty served on
the City Council more than three
years and had served on the Planning
and Zoning Commission for approx-
imately six years.

MecNulty has a Bachelor of Science
Degree in Business Administration
and a Bachelor of Science Degree in
Electrical Engineering. He is the
owner of Scientific Instruments Com-
pany, which develops custom elec-
tronic equipment.

He has held several leadership posi-
tions with the Edgewater Communi-
ty Church. He is President of Col-
orado Foster Parents Association,
and has operated a foster-parent
group home for twenty years. He has
also been PTA President, Treasurer
of Edgewater Business-Men's Associ-
ation, Director of the Edgewater Lit-
tle Playhouse and Registration Chair-
man for the Institute of Electrical
and Electronic Engineers Vehicular
Technology Conference.

INTERESTING AND
AVAILABLE

A 16-page brochure which sum-
marizes the recently completed
master plan for the South Platte
River is available from the District.
Simply write us or drop by the office
for a copy.



Tucker-Talk

Timely Comment from the District’s Executive Director

by L. ScoTT TUCKER

NPDES—Its Impact on Local Governments
NPDES Requirements Surface Again

The Clean Water Act of 1972 as
amended requires EPA to issue per-
mits and to control pollution levels
entering the nation’'s waters from
manmade point sources of pollution.
Although stormwater discharges
were identified as point sources of
pollution, EPA in 1973 exempted
stormwater runoff discharges uncon-
taminated by industrial or commer-
cial activity from the requirement to
obtain a National Pollution Dis-
charge Elimination System (NPDES)
Permit. The EPA’s logic in 1973 was
that these discharges were ill suited
for inclusion in the NPDES Permit
Program and could be better dealt
with through non-point source con-
trols. EPA reasoned that pollutants
would best be eliminated from storm
sewers by “process changes' which
would prevent pollutants from enter-
ing rainwater runoff rather than by
treating the discharge by the tradi-
tional “end of pipe” NPDES Permit
method. Also, EPA recognized that
to issue permits to the tremendous
number of stormwater sources would
not be administratably workable
within the framework of the NPDES
Permit Program. EPA’'s original ap-
proach made a lot of sense.

Logic did not prevail, however, and
shortly thereafter the Natural
Resources Defense Council (NRDC)
challenged EPA’s authority to ex-
empt categories of point sources from
permit requirements of the Clean
Water Act. The U. S. District Court
for the District of Columbia held that
EPA could not lawfully exempt dis-
charges which it identifies as point
sources from regulation under
NPDES Permit Program. The Court
did, however, recognize the agency's
substantial discretion to define what
activities constitute point and non-
point sources. Further, the Court
recognized EPA’s discretion to use
administrative devices such as area
permits to manage its work load. On
appeal the U. S. Court of Appeals for
the D. C. Circuit affirmed the District
Court decision.

Pursuant to the District Court deci-

sion and the Appeal Court affirma-
tion EPA in 1976 published regula-
tions which required NPDES Permits
for all stormwater discharges other
than rural runoff. Since the publica-
tion of those 1976 regulations in-
dustry on the one side and environ-
mental groups on the other have been
challenging in court, negotiating
with, and pressuring EPA to modify
the regulations to support their
respective interests. EPA has strug-
gled with these special interest
groups and has held in abeyance the
requirement to obtain stormwater
permits until the publication of
regulations in September 1984. The
September 1984 regulations require
that the stormwater discharges sub-
mit their applications by March 26,
1985. It further subdivided storm-
water discharges into Group I and
Group I1. The Group 11 category was
required to submit narrative descrip-
tive material of the drainage area
receiving water and any treatment
being provided. The Group I category
was required to submit sampling
data in addition to the narrative
description sampling data.

As you can see EPA has been try-
ing to avoid the requirement of in-
dividual permits for stormwater dis-
charges in municipalities; however,
the noose is getting tighter and
tighter and the regulatory path is
leading toward the requirement of
permits for municipal stormwater
discharges. Subsequent to the pub-
lishing of the September 1984 regula-
tions EPA has published further
modifications, clarifications, and revi-
sions. Important clarifications are
that all municipal storm sewer dis-
charges are classified in the Group I
category. This means that sampling
is required. EPA also extended the
time deadline to obtain permits until
December 31, 1987 for the Group I
category and June 30, 1989 for the
Group II category.

The bottom line is that EPA has
been forced to move in the direction
of requiring permits for municipal
point source storm sewer discharges.

They have taken the position that the
permit applications must be accom-
panied by sampling data. It is not
clear exactly what form the permit-
ting process will take. Will it be possi-
ble for EPA to issue “‘areawide” per-
mits to individual municipalities,
special districts, or regional areas? Or
will sampling be necessary for every
municipal stormwater discharge? The
regulations promulgated to date are
not clear on this subject.

It appears to me that Congress has
been unwilling to re-examine NPDES
requirements as they impact
municipal stormwater discharges.
This unwillingness is leading us
toward a permitting process that will
require local governments to submit
NPDES applications including nar-
rative and sampling data for their
storm sewer discharges by December
31, 1987. The cost for doing this could
be as high as $8.5 billion if EPA re-
quires individual permits from all
municipal discharges, which EPA has
estimated to exceed one million in
number,

To me a much more reasonable and
sane approach would be for EPA to
identify municipal stormwater point
sources as Group II discharges thus
lessening considerably the applica-
tion cost burden. Where storm sewer
discharges are identified as impairing
beneficial use of receiving waters,
those particular storm sewer
drainage basins could be analyzed for
ways to improve the water quality. It
will be, however, an unfortunate
waste of resources to require muni-
cipalities to go through a costly
sampling process for end of pipe dis-
charges. The critical issue here is the
receiving waters, If beneficial use of
receiving waters are being impaired
because of storm sewer discharges
then those particular discharges
should be examined. If beneficial uses
are not being impaired then why
waste time and money to obtain
sampling data. Any sampling effort
should be oriented towards what is
happening in the receiving waters.

The whole area is a big can of
worms. In a meeting with a staff
member of the Senate Environment
and Public Works Committee the

{Continued on Page 11)
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DESIGN AND
CONSTRUCTION NOTES

B.H. Hoffmaster
Chief, Design and Construction Program

The year 1985 brought more work.
During the year 31 projects were
either begun, continued and/or com-
pleted. With the work load, there was
an expansion of personnel in the pro-
gram from one to two by the addition
of Dave Lloyd as a Project Engineer.
Dave had been a Project Engineer in
the Maintenance Program.

The year saw the basic completion
of the Goldsmith Gulch Detention
Pond at Union Avenue, a $2,197,400
project. The project extends from In-
terstate 225 to Belleview Avenue.
The project sponsors were the City of
Denver, Goldsmith Metropolitan Dis-
trict and the Urban Drainage and
Flood Control District. The project
was a multi-use project that included
flood control, park development, and
road and water line construction. The
area will be called George C. Wallace
Park. The originally proposed flood
control features of the project were
modified to fit into a park regime that
will provide both passive and active
recreation areas. Drop structures
were worked into the design so that
they may be used as part of the
passive system where people may
rest on the energy dissipators, and
water falls are created. Normally the
“trickle channel is located at the low
point of the system, but here, be-
tween two drops, it is up on the side
of the pond so the low areas may be
used for soccer fields. The playing
field area has sub drains installed.
Union Avenue was constructed on
the dam embankment for the main
detention pond. The design engineer
was Greenehorne & O'Mara, Inc. who
included as part of their team the
firm of William Wink Associates, a
landscape architect firm.

The Little Dry Creek Project at
72nd Avenue and Raleigh Street,
another project that involved park
land, was completed this past year.
The project was discussed in the last
issue of Flood Hazard News. The pro-
ject sponsors were the City of West-
minster and the District. This project
was basically a channelization project
with approximately 662 feet of
grass lined channel, 450 feet of con-
crete lined channel and the addition
of an 18 feet by 11 feet box culvert
under 72nd Avenue. The grass-lined
channel traversed a park downstream
of 72nd Avenue. A hiker-biker trail/
maintenance road and a trickle chan-
nel were constructed in the channel
that extends and blends into the
park. The park was then landscaped
by the City. The trickle channel has a
4

STATUS OF DISTRICT CONSTRUCTION PROJECTS

Project Participating Jurisdiction(s) Cost Status

Boulder Co. Justice Boulder County $ 516,000 50% Complete
Center Flood Barrier

Dakota Tributary to Denver $ 824,700 80% Complete
Weir Gulch Lakewood

First Avenue Trib. 10 Lakewood $ 120,000 Complete
Weir Guich Newland
Detention Pond

Goldsmith Gulch Denver $2,197,400  95% Complete
Detention at Union Goldsmith Metropolitan

District

Goose Cr.,, Wonderland  City of Boulder $1,600,000 1% Complete
Cr. Boulder Slough

Harlan Street Storm Mountain View $ 241,800 Complete
Drain Schedule 1

Lafayette Drainageway Lalayette § 287400 Complete
No. 4

Lena Guich Schedule Wheat Ridge $2,124,100  96% Complete
1 & IV

Little Dry Ck. (ADCO) Westminster $1,333.800 Complete
Phase A

Little Dry Ck. (ADCO) Adams County $ 573,200 1% Complete
Lowell Bridge Westminster

Little Dry Ck. (ARAP) Arapahoe County $ 178,700 Complete
at Quincy Cherry Hills Village

Cherry Hills Country Club

Little's Creek at Littleton $ 30,000 Complete
Rapp St.

Monaco Street Storm Greenwood Village $ 206,400 79% Complete
Drain

Parker/lliff Huntington Arapahoe County $ 358,400 75% Complete
Estates Aurora

Upper Sloans Lake Edgewater $ 890,080 73% Complete
Schedule 11| Lakewood

Weir Gulch Schedule | Denver $1,495000 Complete

concrete bottom with the sides con-
structed out of varying sizes of rock
imbedded in concrete. The effect
blends into the park atmosphere and
gives a more natural mountain
stream look. The design engineer was
Sellards and Grigg, Inc., who sub-
contracted for landscape services
with the firm William Wink Asso-
ciates. The construction was done by
Lillard and Clark Construction Com-
pany.

The Marston Lake-North project,
located from Pinehurst Country Club
(north of Quincy Avenue) to State
Highway 121 (New Wadsworth), is
being designed. Construction of the
first phase is expected in 1986. The
project is sponsored by the City and
County of Denver (Wastewater Man-
agement Division and the Denver
Water Board) and the District. This
project involves work in Pinehurst
Country Club that is sensitive to the
environment. Efforts have been made
to require use of materials and
finishes that will blend into the golf
course setting. The channel also
parallels Quincy on the Denver Water
Board property. Here again, with a

series of drop structures, design work
has been coordinated to limit the im-
pact of the structural aspects of the
drop structures as viewed from Quin-
cy Avenue. This includes mounding
of earth, shrubbery, and lines in the
concrete to break up the flat surface.
Upstream, the channel is located be-
tween the Marston Lake Dike and
Marston Shore Condominiums. Here,
since there is very little available
right-of-way, concrete is to be used.
Efforts were made to keep the con-
crete surfaces as low as possible, with
a wood fence on top, to keep from im-
pairing the view of Marston Lake. An
interesting structural problem in this
location was locating the channel so
as not to affect the stability of the
Marston Lake Dike. The result was a
channel with a vertical wall on the
condominium side and a sloping wall
on the Marston Lake embankment
with proper sub-drainage. The design
engineer is WRC Engineering, Inc.
assisted by William Wink Associates.

Another project in the design stage
is Sand Creek from Peoria Street to
Colfax Avenue in Aurora. This pro-



ject will relieve a long existing flood
hazard to homes and businesses in
the Morris Heights Subdivision. The Project
problem was created many years ago
when Sand Creek was rerouted as

STATUS OF DISTRICT DESIGN PROJECTS

Participating Jurisdiction(s) Status
Depew St. Basin—Weir Gulch Lakewood 98% Complete

Goose Cr., Wonderland Cr ,

part of the subdivision platting, The
design proposes a soil cement em-
bankment along each side of the
channel from 6 to 8 feet high and 9 to
10 feet thick. The slope will be 2:1.
This appears to be the first soil ce-
ment used for channel embankment
in the Metro Area. The project has re-
quired a 404 permit from the U.S. Ar-
my Corps of Engineers. There have
been extensive discussions of the im-
pacts on, and mitigation of, environ-
mental concerns. Since the channel
bottom will remain a sandy bottom,
present thought is to bring back
native vegetation as much as possi-
ble. Studies done by Robert Jarrett of
the U. S. Geological Survey indicate
that the type of plants that will grow
in this particular environment will
have only a minor effect on the
capacity of the project at design
depth. Still to be resolved are the
fishery questions. Above the soil ce-
ment embankment the slope changes
to 4:1. This area will be native soils
and will be grassed, with shrubs and
tree clumps, and will have a path
system. The design engineer for this
project is Greenhorne & O’'Mara, Inc.,
assisted by William Wink Associates
and Thorne Ecological Institute.

Boulder Slough

Greenwood Gulch—
Big Dry Creek (ARAP)

Little Dry Creek (ADCQ)
Little Dry Creek (ARAP)
Marston Lake North

Massey Draw

Parker/lliff—Huntington
Estates
Parker/Mexico

Sand Creek
Shaw Heights

Slaughterhouse Gulch

South Jetferson County
Drainages

Upper Sloans Lake

Westerly Creek—Interim
Lowry Detention

Drop structure on Goldsmith Gulch. Note trickle chan-

nel on the side of the pond.

Weir Gulch Schedule 1 in Denver.

City of Boulder
Greenwood Village

Adams County
Westminster

Arapahoe County
Cherry Hills Village
Cherry Hills Country Club

Denver
Jetterson County

Arapahoe County
Aurora

Arapahoe County
Aurora

Aurora

Adams County
Westminster

Arapahoe County
Littleton

Arapahoe County

Last Chance Ditch Company

Nevada Ditch Company

Edgewater
Lakewood

Denver

Little Dry Creek at 72nd Ave.

95% Complete

60% Complete

95% Complete

Complete

95% Complete

90% Complete

Complete

95% Complete

95% Complete
40% Complete

75% Complete

95% Complete

95% Complete

50% Complete




RECENT PLANNING PROGRAM ACTIVITIES

by Ben Urbonas, Chief, Master Planning Program

South Platte Master Plan
Completed

The last issue of the Flood Hazard
News reported on the completion of
the Phase A report of the South
Platte River major drainageway plan.
Now I am pleased to report that the
final major drainageway plan for the
South Platte River has been com-
pleted. This report, which represents
the end product of a two year plan-
ning effort, is in two volumes.
Volume I contains the preliminary
engineering design of the major
drainageway flood control features.
Volume II contains the recreational
plan for the 41 miles of the South
Platte River from Chatfield Dam
through Baseline Road at Brighton.
Both volumes can be purchased at
the District offices for $30.00 and
either volume may be purchased
separately for $20.00

The master planning effort for the
river was the largest and most com-
prehensive multi-jurisdictional effort
undertaken by the District. The final
report is an example of cooperation
and hard work on behalf of twelve
local governments, the Greenway
Foundation and six local, state and
federal agencies. We at the Urban
Drainage and Flood Control District
wish to acknowledge the sponsorship
support and/or assistance of the
following:

Project Sponsors: Adams County,
Arapahoe County, Douglas County,
Jefferson County, City and County of
Denver, Town of Columbine Valley,
City of Brighton, City of Commerce
City, City of Englewood, City of Lit-
tleton, City of Sheridan, City of
Thornton and Greenway Foundation.

Project Advisors: Denver Regional
Council of Governments, Colorado
Water Conservation Board, South
Suburban Parks & Recreation Dis-
trict, Colorado Division of Wildlife,
U.S. Army Corps of Engineers, and
Colorado Division of Parks and Out-
door Recreation

Project Consultants: Flood
Hydrology: Merrick and Company;
Geomorphology: Michael A. Stevens,
Consultant; Major Drainageway
Planning: Wright Water Engineers,
Inc., Urban Environments, Ltd., and
Denton, Harper, Marshall, Inc.

The District is also grateful to all
the individuals and groups that at-
tended the public hearings and
presented testimony. Also, a special
thanks goes to all the individuals and

6

STATUS OF PLANNING PROJECTS

COMPLETED

PROJECT

Boulder & Adjacent County
Lower Ralston & Van Bibber Cr.
South Platte River

Quincy Drain/Shop Creek
Adams County, Commerce City
Direct Flow 0056 & 4100
Interim Lowry Detention
Columbine Valley/Littleton/Bow Mar
Four Square Mile (ARAPCO)
Arapahoe County Criteria

Big Dry Creek (ADCO)
Broomfield NE

Boulder County Gunbarrel Area

Jeffrerson Co/Adams Co/Boulder &
Westminster Criteria

Thornton Criteria

Lone Tree, Dove & Windmill Creeks
Bear & Mt. Vernon Creeks
Cottonwood Creek

52nd to Pecos to South Platte
Lower Big Dry Creek (ADCO)

groups, too numerous to mention
here individually, that worked hard
on this project with us to make it an
outstanding example of community
cooperation.

Technology Transfer

In May of 1985 and January of
1986 the District was a cooperator
with the University of Colorado at
Denver (UCD) in presenting a short
course on urban hydrology based on
the District’s Urban Storm Drainage
Criteria Manual (USDCM) and com-
puter programs. Both sessions were
well attended. The faculty consisted
of representatives from UCD, the
District and Boyle Engineering Com-
pany, the PC computer program
developer.

This course represents the first at-
tempt by our metro area institutions
of higher learning to develop short
courses in urban drainage and flood
control technology. We have been
discussing with UCD to continue
making this type of training
available. We understand that the
Civil Engineering Department of
UCD expects to utilize the proceeds
from the first set of courses to
develop additional short courses in
this field. It is my understanding that

PLANNED

1985 UNDERWAY  FOR 1986

*

*

plans are underway to have a short
course on the design of stormwater
detention facilities in the summer of
1986. If you wish to obtain advance
information on this short course, you
can contact Professor James Guo at
the Civil Engineering Department of
UCD.

When the District announced the
availability of the CUHPE/PC and
UDSM2-PC programs, we did not ex-
pect such an overwhelming response.
As a result, we are thinking of organ-
izing an Urban Storm Drainage
Criteria User Group meeting. My
thinking is that this could be an an-
nual meeting lasting one or two days.
Anyone wishing to present a paper
related to urban drainage and flood
control, especially if it relates to
USDCM or related computer pro-
grams, would have a chance to do so.
Papers could be written in advance
and could possibly be printed as con-
ference proceedings. Such an annual
meeting could serve as a forum for
stormwater management profes-
sionals to exchange ideas and techni-
ques. We could learn from each other,
relate our experiences in using the
USDCM, share our problems and suc-
cesses and eventually result in im-

(Continued on Page 11)



DESIGN NOTES

Supplement to Flood Hazard News (December. 1985)

MULTIPLE USE CONCEPTS
IN FLOODPLAIN MANAGEMENT

Introduction

A complete floodplain management
program must include all activities
necessary to reduce future flood
hazards (preventive) while correcting
past mistakes (remedial). These ac-
tions include land use controls; and
the planning, design, construction
and maintenance of flood control
facilities.

Local governments, which are the
agencies usually responsible for pro-
viding remedial flood control
facilities, are being increasingly
squeezed between revenues and the
demand for services. The public
wants relief from flooding problems
while also looking for more amenities,
including recreational facilities. It
therefore makes sense to combine
public uses whenever feasible. Flood
control facilities, while necessary and
useful, are dry most of the time; and
are therefore available for other
public uses (such as recreation and
open space) which are compatible
with the flood hazard.

Land developers also face multiple
requirements when subdividing or
building. These can include floodplain
regulation requirements, park and
school land dedication requirements,
stormwater detention facilities, open
space or landscaping requirements
and marketing considerations. These
requirements can break a project—or
make it.

Both public agencies and private
developers should look to the concept
of multiple use to provide needed
facilities and desirable amenities
which improve the quality of life.
Shared land, shared facilities, and
shared construction and maintenance
responsibilities can all help meet the
needs of society at reasonable cost.
Good planning can assure multiple
use. Bad planning results in loss of
opportunity for multiple use and
higher costs to the public.

This is not a new concept but it is
too often overlooked or ignored. The
purpose of this paper is to focus on
concepts of multiple use and ex-
amples of public- and private-sector
multiple use projects in the Denver
area.

Channels
Flood control channels, whether

by
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built for remedial purposes or as part
of new development, offer the oppor-
tunity for greenbelts and trail
systems. Maintenance trails can easi-
ly double as hiker/biker trails (Figure
1). Pocket parks can be created at in-
tervals along the channels. These are
small parks which can consist of play
ground equipment, benches, picnic
tables, bicycle racks, exercise sta-
tions, drinking fountains, trash recep-
tacles, etc.

The type of channel can obviously
affect the amenity provided. For ex-
ample, the Urban Drainage and Flood
Control District (UDFCD) and the
City of Denver had planned to con-

Fig. 2—Weir
Gulch
channel and
park.

struct a concrete channel for a section
of Weir Gulch at its confluence with
the South Platte River to remove a
public housing area from the flood-
plain. A citizen's group called the
Platte River Development Commit-
tee (PRDC, now the Greenway Foun-
dation), which was revitalizing the
South Platte River with parks, trails
and other amenities, proposed a joint
flood control and recreation project
for Weir Gulch. With additional
funds provided by the PRDC the
three parties were able to acquire ad-
ditional right-of-way which permitted
the construction of a blue grass chan-
nel, boat launching lagoon providing

Fig. 1—
Littles Creek
channel and
trail.
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access to the river, parking lot with
basektball court, and play structure.
The end result was a facility that not
only provides the desired flood pro-
tection, but is a park for the housing
area and provides a link to the South
Platte River facilities (Figure 2).

Detention

Detention facilities can include
every type of facility from major
Corps of Engineers’ flood control pro-
jects to the smallest of ‘“‘on-site”
ponds. Several examples of multiple
use detention facilities are given
below.

Holly Dam. Holly Dam controls a
drainage area of 2.1 square miles. The
100-year flood volume of 252 acre-ft.
will be contained in the flood pool
which is owned by the South Subur-
ban Recreation and Park District.
The park district has constructed ten-
nis courts in a terraced fashion step-
ping down into the flood pool. The
lowest courts are at the 10-year flood
pool elevation. They have been flood-
ed once in the 7 years since they were
built (Figure 3). A soccer field was
rough graded into the flood pool in
the embankment borrow area at the
time of construction but has not yet
been developed. Maintenance of the
facility is shared by the UDFCD and
the park district.

Englewood School Detention. The
UDFCD and the City of Englewood
determined that the best solution to a
flood control problem on Little Dry
Creek was the construction of a side-
channel storage facility to shave the
peak from flood hydrographs. For-
tunately, the ideal location for such a
facility was the 11 acre athletic fields
of Englewood High School. The
school board, although originally
skeptical of the idea, eventually
agreed to the concept. The resulting
project provides 89 acre-feet of flood
storage. In return for the authoriza-
tion of the school board to use the
land, the project added blue grass
sod, one additional soccer field, con-
crete bleachers, concession stand and
an office/press box. The school
district maintains the bulk of the
facilities, with the flood control
maintenance responsibility limited to
the inlet and outlet facilities, as well
as after storm clean up.

On-Site Detention. lLocal on-site
detention to maintain peak dis-
charges at pre-development levels is
required by many Colorado com-
munities. These facilities can be
stuck away in a corner where they are
neglected, become maintenance prob-
lems and/or lose their effectiveness;
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or, they can be integrated into the
overall development plan where they
become assets to the development,
and, because they are assets the
chances of them receiving the needed
maintenance are greatly enhanced.
Figures 4 and 5 show how these on-
site facilities can function as multiple
use assets.

Open Space

Open space, particularly riparian
land, is most beneficial to the overall
quality of life of an area. In many in-
stances in the Denver area, devel-
opers have found that the best way to
address the flood hazard potential is
to set the floodplain aside as open
space area as an integral part of the
development plan. With the addition
of trails for hikers/bikers and for
maintenance activities the flood-

Fig. 4—
Detention in
a park.

plains become linear parks and con-
necting links between different por-
tions of the community (Figure 6).
One caution is that the increased fre-
quency and amount of runoff result-
ing from urbanization can cause
significant erosion problems which
should be addressed at the time of
development.

Trails

Trails are perhaps the most com-
mon example of multiple use. Every
flood control facility, whether a chan-
nel or an open floodplain, should have
a maintenance trail along its entire
length. The UDFCD constructs main-
tenance trails along all of its chan-
nelization projects. The fact that
these trails can also be used for hiker/
biker trails is a bonus to the com-
munity.

On the other hand, trails built as

Fig. 3—Holly
Dam tennis
courts
flooded.




hiker/biker facilities can also be used
to provide access for flood control
maintenance purposes. For example,
when the Colorado Greenway pro-
posed a trail along Beaver Creek it
provided the opportunity for the
UDFCD to open up an almost inac-
cessible reach of Bear Creek by join-
ing with the other trail sponsors to
provide a part of the construction
costs. The end result of the Greenway
project was a recreational trail which
also provides flood control mainten-
ance access. Another example is a
joint project between the UDFCD
and the Greenway Foundation for a
trail link along Lakewood Gulch from
the South Platte River to a Denver
park six blocks away (Figure 7).

Guidelines For Multiple Use
Over the years the UDFCD has

developed an informal set of guide-

lines to assist in the formulation of
multiple uses. These guidelines are
summarized below:

1. Uses must be compatible with
the flood control purposes of
the facility. Park, recreation
and open space uses offer the
greatest opportunity for multi-
ple uses.

2. Public land is expensive to ac-
quire and maintain. Multiple
use can result in shared acquisi-
tion and maintenance costs.
Look for right-of-way already in
public ownership, or look for a
potential “partner’ in the use
and maintenance of a project
site.

3. Consideration of multiple use
possibilities should begin early
in the project planning stage.
Multiple use should always be
foremost in the minds of the
planners.

4. Multiple use facilities develop a
greater constituency for their
continued operation and main-
tenance than single purpose
projects, particularly flood con-
trol projects which function
only occasionally.

. Multiple use typically involves
more than one agency. Future
responsibilities; particularly
maintenance, public safety and
liability exposure; must be
understood and accepted up
front.

6. Multiple use can be stimulated
by local governments through
many avenues, such as the
transfer of development rights.

on

A Final Example
Diligence in the pursuit of multiple
use concepts for the Hidden Lake

Fig. 5—
Skyline Park
in downtown
Denver.

Fig. 6—Open -/
space trails >
and picnic
area.

Fig. 7—
Lakewood
Gulch Trail.
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Outlet Channel project resulted in a
unique multi-faceted project involv-
ing several agencies. The situation at
the beginning of the project was this.
The Hidden Lake Dam embankment
had been declared unsafe by the State
Engineer. The lake provided a
valuable benefit, however, in reduc-
ing downstream flood peaks and the
UDFCD wanted to insure the con-
tinued existence of the reservoir in
order to decrease the required size of
downstream channel facilities. The
right-of-way needed to construct the
required outlet channel, service
spillway and emergency spillway con-
sisted of two parcels: the Shattuck
parcel, consisting of 9.7 acres; and the
Kareus/Sullivan parcel of 6.0 acres.
The following arrangements were
developed to secure the acquisition
and long term use and maintenance of
the two parcels. The Shattuck parcel
was acquired through negotiation;
with Hyland Hills Metropolitan

On the light side—

Recreation and Parks District,
Adams County Parks and the Land
and Water Conservation Fund pro-
viding $197,000 and UDFCD and
Adams County Public Works pro-
viding $35,000. The Kareus/Sullivan
parcel was acquired through eminent
domain proceedings by UDFCD and
Adams County Public Works at a
cost of $222156.

Title to the Shattuck parcel was
vested with Hyland Hills, and the
flood control interests were given
easements for the outlet channel, ser-
vice and emergency spillways and
embankment. Title to the Kareus/
Sullivan parcel rests with UDFCD,
although it will eventually be
transferred to Adams County.
Hyland Hills has executed a long
term lease with UDFCD for the use of
the parcel with such uses being con-
sistent with the proposed emergency
spillway. Hyland Hills has con-
structed four ball fields on the two
parcels using proceeds from the Col-

orado Lottery. A major concession
facility is also planned.

The end result of this project is a
15.7 acre park and flood control facili-
ty. The combined funding (from 6
sources) resulted in facilities which
would have been significantly more
expensive to implement independent-
ly. The UDFCD will maintain the
flood control facilities, while Hyland
Hills will maintain the ball fields, in-
cluding the emergency spillway area.

Summary

Multiple use concepts are a viable
way in which to combine uses of land
and monetary resources to obtain
multiple objectives at a lesser cost to
each of the individual interests. Flood
control uses are particularly suited to
be combined with park, recreation
and open space uses. Examples of
various types of multiple use projects
in the Denver area demonstrate the
value of this concept.
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Routine Maintenance of
Flood Control Facilities

by Dave Bennetts,
Field Maintenance Superuvisor

An important part of the District’s
Maintenance Program is routine
maintenance on improved drainage-
ways and flood control facilities.
Routine maintenance consists of
regular, scheduled mowings of native
vegetation, trash and debris removal,
and weed control. This type of
maintenance is sometimes considered
less important than the more obvious
types of maintenance such as repair
of drop structures or channel shaping
but it plays an important part in the
total maintenance of a drainageway.
Routine maintenance is also the
fastest growing of the three mainten-
ance categories. The 1985 routine
maintenance program is 13.5% larger
than last year's in terms of dollar
volume of work done.

Mowing consists of cutting the
native vegetation to a height of 6 to 8
inches at regularly scheduled inter-
vals through the spring and summer
growing season. Usually a drainage-
way is mowed 3 to 5 times per year.
Mowing stimulates growth in the
vegetation and helps control weeds
that may invade the native grasses.
Mowing also helps control rodents
that may live in the tall grasses.

Removal of trash and debris from
drainageways serves two purposes.
First, removing large debris helps
prevent excess damage to streets and
bridges during a flood due to debris
blockage of bridges and culverts.
The type of debris we remove in-
cludes tires, shopping carts, dead
trees and domestic trash such as old
couches and dryers that are often
dumped on drainageways. These
trash and debris removals are done
three to five times per year depending
on the drainageway. Second, by keep-
ing a drainageway clean and function-
ing properly it becomes something
that the neighborhood appreciates
and protects. This helps reduce the
amount of domestic trash dumped in
the drainageway.

The maintenance program pursues
weed control by using two different
approaches. One is properly timed
mowing of the vegetation. This is the
preferable method and should be
done such that the weeds don’t have a
chance to get tall and go to seed. The
second method of weed control is by
direct chemical application. This is
scheduled as required based on field
inspections and is the most effective
method when there is a strong stand
of weeds.

The goal of the routine mainten-

ance program is to reduce the poten-
tial for flood damage and to keep the
drainageways functioning as de-
signed. We also strive to provide the
neighborhoods with an aesthetically
pleasing drainageway that they can
be proud of. The routine maintenance
program will continue to provide this
level of service and contribute to the
total maintenance of the drainage-
way.

Wetlands (continued)

thoughts for design and analysis of
this type of channel:

1. The channel hydraulics should

be analyzed for two conditions.
(a) Velocities, and consequently
the allowable longitudinal slope
of the channel, should be based
on a new or ‘‘smooth’ channel
with a Manning’s n of about
0.035.
(b) Depth, on the other hand,
should be determined on the
basis of a mature channel with
fully developed wetland vegeta-
tion. The Manning's n value in
this case could easily exceed
0.1, particularly in a small chan-
nel. (See ‘‘Determination of
Roughness Coefficients for
Streams in Colorado’ by
USGS).

2. The growth of significant
amounts of wetland vegetation
in the channel bottom tends to
slow the water down and pro-
motes aggradation of the chan-
nel bottom. This, in turn, pro-
motes additional growth, lower
velocities, more aggradation
and so on. Therefore, additional
freeboard should be provided to
account for the loss of capacity
resulting from aggradation.

An example of a fictitious channel us-
ing simple normal depth calculations
follows:

Example:
Given:

Q.00=1000 cfs Allowable velocity =

7.0 fps
Bottom width=20"' Allowable depth=5.0"
Side slopes=4:1 Allowable Froude No.
=0.80
New channel n= Mature channel n=
0.035 0.1056

Using normal depth calculations find:
1. New channel allowable slope,
velocity, Froude number and
depth
2. Mature channel depth
A slope of 0.007 with n=0.035
gives a depth of 4.0, a velocity of
6.9 fps, a Froude No. of 0.73 and a
top width (with 1'of freeboard and

a 10' wide maintenance trail) of
70"

Now for a mature channel with an
n=0.105 the depth becomes 6.8’
the velocity drops to 3.1 fps, the
Froude No. become 0.26 and the
top width (with 1'of freeboard and
a 10’ wide trail) is 93",

It would be irresponsible, and certain-
ly not in the public interest, to design
or accept a design for a channel which
would so dramatically lose its flood
carrying capacity over time. It is
therefore imperative that channels
without trickle channels be analyzed
for both new and mature conditions.

Some other comments concerning
wetland bottom channels are appro-
priate here. The District's staff has
no basic quarrel with the concept of
wetland bottom channels with two
caveats. First of all, a distinction
must be made between channeliza-
tion along an undeveloped or
“virgin” floodplain and channeliza-
tion in already developed areas which
is undertaken specifically for the pur-
pose of alleviating existing flood
hazards to existing development. In
other words, a flood control channel
being built to reduce flood damages
to existing housing and other struc-
tures within the floodplain should be
treated differently than channeliza-
tion in newly developing areas. The
reason for this distinction should be
obvious. Where people are already at
risk due to mistakes made before the
concept of floodplain management
had taken hold, the provision of ade-
quate flood protection should take
precedence over preserving or enhan-
cing wetlands, particularly when the
wetlands mitigation requirements
cause huge increases in project costs.
People should come first. In newly
developing areas, the developers and
the local approving authorities have
the opportunities to make ad-
justments before people are put at
risk. The second caveat is that the re-
maining criteria for eligibility for
District maintenance assistance will
still apply.

The District will continue to closely
monitor this emerging issue, and will
attempt to respond in a manner
which is consistent with national
goals of flood hazard reduction and
environmental quality. Suggestions
and comments concerning the above
will be most welcome. Send your com-
ments to Bill DeGroot, Urban Drain-
age and Flood Control District, 2480
West 26th Avenue, Suite 156-B,
Denver, CO 80211.



FIGHTING THE FLOOD OF PAPER (Case History)
by

UDFCD vs RAILROAD

This is the first article in a continu-

ing account of true stories of govern-

mental paperwork. I hope everyone
finds some humor, possibly disgust,
and helpful hints to avoid the follow-
ing bureaucratic roadblocks.

Fall, 1981 —

The City requested the Urban
Drainage and Flood Control District
improve a portion of a Drainageway
along a roadway. At the downstream
end the direction of the Drainageway
turned sharply to the North (90°)
because of the North-South tracks of
the Railroad. During high flows
(which occurred at least once a year),
the water flowed down the Drainage-
way, missing the turn at the railroad
track (it's sometimes hard to get
moving water to make 90° left turns)
thereby flooding the intersection of
the railroad tracks and the road.

May, 1982 —

The District hired an engineering
consultant to design improvements
to the Drainageway which included a
transition area at the downstream
end to help turn the water to the
north, thereby reducing the amount
of damage to the intersection of the
railroad and the roadway. It should
be noted here that all proposed im-
provements were at least thirty feet
(30) west of the tracks but were in the
railroad right-of-way. No interruption
of train service was proposed.

November, 1982 —

The District's Project Engineer
contacted the local office of the
Railroad by letter requesting they
permit us to construct improvements
on railroad right-of-way. Subsequent
to that letter a “*General Application
for Railroad Right-of-Way Encroach-
ment'’ was submitted for approval.

The local railroad agent stated that
the Wyoming and the Nebraska of-
fices would also have to approve the
application but stated that “every-
thing looks fine."”

Also in November the District
hired a contractor to construct the
improvement along the roadway
assuming that towards the end of the
project everything would be clear
with the Railroad and the transition
area could be constructed (bad
assumption!).

March, 1983—

After several months of phone calls
8
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to the Railroad's local, Wyoming, and
Nebraska offices it was determined
the application had never left the
local office. The District's contractor
was finishing up the other portions of
the project so the District's Ex-
ecutive Director transmitted a letter
to the Railroad's Nebraska office ex-
plaining the situation.

April, 1983—

The application finally left the local
office and went to the Nebraska of-
fice. They said they had several
design questions concerning the im-
provements (design? we're at the end
of construction!). The Wyoming of-
fice was considering the design ques-
tions raised by the Nebraska office
and indicated they would get back to
the District at a later date (keep
reading—it gets better!?).

June, 1983 —

The Contractor had long since fin-
ished the job. A transition section
from the improved channel to the
natural channel was installed up-
stream of the railroad property until
such time as an agreement could be
reached with the railroad for con-
struction on their property.

The Nebraska office apparently
worked out all of their concerns and
submitted a Drainage Ditch En-
croachment permit for the District to
sign and return. The District’s lawyer
reviewed the permit and found two
slight problems which were as
follows:

1) The District was to control the
water in the Ditch . . to the
end that no water shall at any-
time overflow from the Ditch
onto the adjacent property of
the Licensor,” meaning that
during and after construction
the District was to keep all
water off of railroad property.
The District was liable for any
damage to the railroad because
of “the existence of the Ditch".
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September, 1983 —

After several more phone calls be-
tween the District's staff and lawyers
to the Railroad’s staff and lawyers,
all problems had apparently been
worked out. The District's lawyer
then sent a marked up copy of the
permit to the Railroad.

March, 1984 —

The Railroad sent a so called

“revised”” permit to the District's
lawyer stating all changes had been
made and to please sign the permit
and return it. In actuality, only one of
the items had been revised relating to
water control. As the permit was
worded the District was still liable for
any damage as to ‘‘the existence of
the Ditch".

April, 1984—

The District's Executive Director
wrote a ‘‘to the point" letter to the
Railroad explaining that the District
tried to solve some of the flooding
problems which in our opinion would
help the Railroad but obviously the
Railroad was not of the same opinion,
therefore the District was cancelling
the project, as it related to the Rail-
road.

May 18, 1984 —

The Railroad sent a letter to the
District's lawyer stating that the last
permit they had sent to the District
had all the necessary revisions and
since the District was now cancelling
the project, the Railroad was investi-
gating "' . what volume of water the
District may be discharging onto the
“(railroad) right-of-way (now or in the
future. .."" and that they would
.. hold the District responsible . . .
for such damage” (and) **. . also for
any corrective measures necessary to
prevent such damage. . "

As you can see the situation had
gone from bad to worse,

May 29, 1984 —

The District's lawyer sent a letter
to the Railroad’s lawyer stating three
items,

1) The District had done nothing
to increase the flow of water;
2) The District was willing to help
alleviate any existing high
water problems which the Rail-
road currently experiences at
no cost to the Railroad, and;
If the Railroad suffers any
damage due to flooding it is
because the Railroad was un-
willing to grant a reasonable en-
croachment permit.
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September, 1984 —

The City sent a request to the
District to proceed with the project
and stated that they would work
things out with the Railroad.

March, 1985—



The City's Council passed a resolu-
tion instructing City staff to do what-
ever was necessary to clear things up
with the Railroad.

The Railroad’s local registered
agent sent a letter to the City's
lawyer “‘assuring’ that the Railroad
is willing to . . .cooperate with the
City on this project.”

The City's Director of Public
Works wrote a letter to the local
registered agent stating that if the
Railroad did not issue a reasonable
permit to the District by April 15th,
1985, the City would seek legal
remedy. The City's intent was to con-
demn the Railroad property if the per-
mit was not granted.

April, 1985—

The Railroad sent to the City their
standard encroachment permit ap-
plication (de ja vu 1982). They stated
that once the application had been
filled out they could *‘best determine
if a meeting with you (the City) and
your staff is necessary."”

June, 1985—

After several telephone conversa-
tions between the Railroad’s lawyer
and the City's lawyer, an understand-
ing was reached to delete the two
items which were previously of con-
cern to the District (see June, 1983).
In place of the two items it was
agreed that the Contractor construct-
ing the drainage improvements
would purchase railroad protective
insurance. The City informed the
District that they would pay this ex-
pense if necessary. The District
signed the permits to be transmitted
to the Railroad.

It appeared that things were get-
ting better so the District contacted
their consultant again to update the
design for the Drainageway.

July, 1985—

The Railroad's lawyer and the
District’s lawyer had a few more
items to work out, which they did.
The District had a permit in hand.
Finally!

If the reader got confused,
disgusted, or tired of the above true
story, you are not alone. It's now at
the end of 1985 and the District still
hasn't started construction but plans
to before the year is out. Be watching
next year when I'll tell you the
answer to the three-year-long ques-
tion. “Will these Drainageway im-
provements ever get built?"”

Trudy Is Retiring

An era of the District will end with
the retirement of Trudy Nash, the
District’s Chief Accountant, in
February, 1986. Trudy started with
the District in April, 1975 as Accoun-
tant. At the time Trudy started, our
accounting system was being revised
by Van Schooneveld and Company.
The development of the system by
Van Schooneveld provided the
District with the basis of an account-
ing system, but it was Trudy who
made it work. Since then Trudy has
developed the District’s accounting
system into a dependable, accurate,
and efficient system that has pro-
vided us with the timely information
needed to manage the District and all
of its projects.

The growth of the accounting func-
tion has been significant. At the end
of 1975 the total equity of the
District was $4,593,000; at the end of
1984 this had increased to
$25,088,000. In 1975 the District was
involved in only five construction
projects. I could name them—Sand-
erson Gulch, Weir Gulch, Lakewood
Gulch, Viele Channel and Holly Dam,
Also in 1975 the District did not have
a maintenance program. In 1985
there were 16 active construction pro-
jects and 15 active design projects
being handled through the Design
and Construction Program, more
than I can name without some dig-
ging. In 1980 the maintenance pro-
gram was fully funded and Trudy
adapted the accounting system to ac-
commodate its needs. The Main-
tenance Program differs from the
Design and Construcion Program in
that it has smaller, but more projects
and contracts. As a case in point the
1985 Maintenance Work Program
contained 176 individually identified
efforts. The maintenance accounting
system was developed on the basis of
type of maintenance (routine, restora-
tion, or rehabilitation), county in
which maintenance was performed,
and contractor doing the work.

Trudy has accomplished all this
with the help of only one accounting

assistant who is now Pat Beeson. The
volume of work being handled has in-
creased many times more than the
number of people involved has in-
creased. This is simply a tribute to
Trudy's efficiency and accuracy. In
fact our auditors are always amazed
at how clean our books are and of the
volume of work that is being
processed.

Trudy has also been a tremendous
factor in the personnel area. She has
been the key in developing our in-
surance program including health,
dental, disability, and life insurance
packages. Her experience in person-
nel issues has been invaluable in
developing personnel procedures. She
keeps track of all vacation and sick
leave of each employee. She handles
the bonding requirements for the
Board of Directors. She is our expert
for our retirement and social security
replacement plans. If anyone has a
question Trudy is the one who can
answer it or find the answer.

Before joining the District, Trudy
was with Package Creators, Inc. of
Denver, Colorado; manufacturers of
paper boxes and related products for
23 years. She served as their accoun-
tant, office manager, corporate assis-
tant secretary, and corporate direc-
tor.

Trudy enjoys traveling, crafts,
reading, and spectator sports. Retire-
ment will give her more time to enjoy
these activities. Also, I am sure her
accounting skills will not go unused
when various organizations in which
she is involved find out she might
have some time.

Two things for sure. Trudy has
made a unique and invaluable con-
tribution to the District as its first
and only accountant since 1975. The
second is that I and all the employees
of the Urban Drainage and Flood
Control District will miss her. We all
wish her the best and look forward to
hearing about her exploits as she
goes forward from here.

Good luck Trudy!

LST

Trudy Nash flanked by
Board Chairman Cathy
Reynolds and Executive
Director Scott Tucker.



DRAINAGEWAY MAINTENANCE OF CHERRY CREEK CHANNEL

The City and County of Denver,
Wastewater Management Division
and the Urban Drainage and Flood
Control District, Maintenance Pro-
gram, broadly inventoried and iden-
tified drainageway maintenance
needs in the City and County of
Denver. Cherry Creek, from Con-
fluence Park at the South Platte
River upstream to Cherry Creek
Reservoir, was one of the drainage-
ways inventoried. The inventory and
identification process categorized the
needs for the Maintenance Program
service disciplines; including routine
maintenance, restoration, and
rehabilitation.

Routine maintenance primarily
consists of periodic mowing, occa-
sional debris and trash pick-up, and
revegetation and weed control opera-
tions. Drainageway restoration in-
cludes projects such as tree thinning
and brush removal from overgrown
drainageways, correcting erosion and
scour problems along channels or at
conduit outfall points, and revitaliza-
tion of detention ponds. Drainageway
rehabilitation involves the rejuvena-
tion of existing major drainageway
improvements such as drop struc-
tures, major channels, trickle chan-
nels and conduits. Generally
rehabilitation projects require tech-
nical services and design by an engin-
eering consultant.

Since 1980, considerable drainage-
way maintenance has been ac-
complished on Cherry Creek in
Denver. Routine services have been
performed on an annual basis. Drain-
ageway restoration, such as tree thin-
ning, rubble and waste removal,
maintenance access construction and
streambank stabilization have also
been accomplished. To date, the
Maintenance Program has expended
approximately $500,000 for routine
maintenance and restoration services
on Cherry Creek in Denver.

Early in 1985, two significant
drainageway rehabilitation projects
were identified from the inventory of
Cherry Creek. These projects in-
volved streambank stabilization and
erosion protection along selected
reaches, and the rehabilitation of
drop structures. One project involved
the installation of erosion protection
in areas where severe erosion had oc-
curred. This project was within the
walled section of Cherry Creek, pre-
dominantly near the Auraria Campus
at Champa Street and Speer Boule-
vard; another portion of the project
was near Denver General Hospital at
Eighth Avenue and Speer Boulevard,;
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Frank Rosso, Project Engineer

and the remaining portion was down-
stream of the Denver Country Club at
Second Avenue and Logan Street.
Two types of erosion and streambank
protection measures were con-
structed. Rock riprap was one of the
erosion protection measures in-
stalled. It is the most commonly used
measure in the metro area other than
broken concrete. ““Tri-Lock™ erosion
protection was the other measure im-
plemented on this project. The com-
pleted construction cost for this pro-
ject was approximately $165,000.

Mr. David Bennetts was the Main-
tenance Program’s Project Engineer
managing this project. McLaughlin
Water Engineers, Inc. was the design
consultant and provided construction
related services during construction.
Mr. Jon Sorenson was the consult-
ant’s representative.

The other project involved the
reconstruction of six existing drop
structures near the Cherry Creek
Shopping Center, at University
Boulevard and Cherry Creek Drive,
and near the historical site of the
“Four Mile House'" at Cherry Street
and Cherry Creek Drive South. All of
the existing and completed drop
structures were geometrically the
same. Each existing drop structure
was 16 to 20 feet long and 110 feet
wide with a 4 to 5 foot drop through
each structure. The new structures
are 60 to 65 feet long and 110 feet
wide with the 4 to 5 foot drop through
each structure. The completed drop
structures are classified by the Urban
Drainage and Flood Control
District’s criteria as sloping riprap
drop structures with a crestwall. The
completed construction cost for the
drop structure rehabilitation project
was approximately $410,000.

Mr. Frank Rosso was the Mainten-
ance Program’s Project Engineer
managing the drop structure rehabil-
itation project. Mr. John Griffith, of
J.S. Griffith Project Consultants,
was the designer and consultant's
representative for this project.

In conclusion, the Cherry Creek
channel has historically been, and will
continue to be, a multi-use artery for
active and passive recreation, a trans-
portation corridor, a flood control
facility, an aesthetic resource and an
environmental enhancement for the
City and County of Denver. As we are
all aware, there is great concern about
the deterioration of our nation’s infra-
structure relative to public facilities.
The Urban Drainage and Flood Con-
trol District's Maintenance Program,
in cooperation with the City and

'Cherry Creek d

County of Denver, Wastewater
Management Division, is implement-
ing projects and improvements to
preserve the proper function of the
major drainageway infrastructure in
Denver.

rop structure.

DROP STRUCTURE
STUDY

The Urban Drainage and Flood
Control Distriect has retained
McLaughlin Water Engineers, Inc. to
conduct an evaluation of drop struc-
ture design and specifications. The
purpose of this project is to prepare
working documents which will assist
designers in the selection, evaluation,
and design and specification of drop
structures. The study is being con-
ducted in two phases with McLaugh-
lin responsible for the first phase.

The first phase consists of a
literature search; a review of the
design, construction and performance
of drop structures built in the Denver
metropolitan area; an evaluation of
maintenance needs and an evaluation
of research needs., McLaughlin will
also develop a decision matrix which
will assist designers in selecting the
most appropriate drop for a site
specific problem.

The final report for the first phase
will be available in mid-1986. After a
review and comment period, during
which Denver area consultants will
be given the opportunity to voice
their opinions, we will proceed into
the second phase which will consist of
the development of revisions to the
appropriate sections of the Urban
Storm Drainage Criteria Manual as it
relates to the design and construction
of drop structures. The consultant for
the second phase has not been
selected.

Anyone interested in commenting
on the first phase report should write
Bill DeGroot, Chief, Flood Plain
Management, Urban Drainage and
Flood Control District, 2480 W. 26th
Ave., 156-B, Denver, CO 80211.



Tucker—Talk (continued)

dialogue seemed to go in circles. It
was the Senate staffer's position that
the only way we could tell what was
in those stormwaters out there is to
get sampling information. Further,
municipalities should not be con-
cerned about the high cost because
EPA will have to be ‘‘reasonable”
and it will be impossible to obtain
samples from every municipal storm
sewer. | pointed out that there was a
Nationwide Urban Runoff Program
(NURP) sponsored by EPA that did
sample many storm sewer discharges
in the United States and that a
general categorization is already
available. What we do not know is
what the impact is on the receiving
waters. That is very variable. If we
just go out and get more random
samples from storm sewers we are
not going to learn any more than
what we already know. If we want to
identify all discharges that contain
toxic or dangerous pollutants all
storm sewer discharges will have to
be sampled and we are back to a very
costly program. So we just go around
in circles.

I make an issue out of this because
however it is resolved it is going to
have a substantial impact on local
governments. As the law is right
now, and as regulations are now be-
ing promulgated by the EPA, dis-
chargers of stormwater point sources
in municipalities will be required to
obtain permits. It is my opinion that
the administrative burden will range
from bad to disastrous and after per-
mit applications are submitted and
all those resources are expended, the
waters of the nations will not be one
bit cleaner for it.

An even bigger concern and one
that is not addressed at all in EPA
regulations promulgated to date is
what the requirements will be to ob-
tain a permit. What will EPA require
local governments to do in order to
purify the stormwaters? Will civil
penalties, which are part of the Clean
Water Act, be used to enforce the per-
mit requirements? Will there be some
sort of cost/benefit analysis made of
permit requirements? Or will local
governments be summarily told what
they must do to obtain a permit
regardless of cost?

The only real possibility to reinsert
some common sense in this process is
to modify the Clean Water Act. This
will mean legislation by Congress. I
suggest that Congress change the
Clean Water Act to exempt municipal
storm sewer discharges from the
NPDES Permit system. A study
should be undertaken by EPA that
identifies a more reasonable approach

to municipal storm sewer discharges.
Such an approach should be centered
on receiving water impacts and
should require studies to be made of
those stormwater discharges that are
known to impair receiving water
uses. These studies should collect
sampling data, propose methods to
improve the stormwater quality,
estimate the cost of those proposals,
and based on cost and effectiveness
analysis submit recommendations for
that particular storm sewer dis-
charge. It may be more cost effective
to eliminate the pollutants from
entering the stormwaters rather than
to try to remove the pollutants at the
end of the pipe. In some cases, it may
be possible to use other methods to
improve the quality of the storm-
water. In any event, the objective
should be to concentrate on problem
areas, consider what is possible, con-
sider what the costs are, consider
what the beneficial impacts are, and
then make recommendations accord-
ingly. If this is a national problem of
significant concern to Congress then
Federal money should be provided to
assist in this process. I would sug-
gest a 50/50 cost sharing arrange-
ment between the Federal govern-
ment and local and State interest.
Congress is reluctant to change the
Clean Water Act as I have suggested,
but they may be willing to consider
such a change if local interests appeal
to their Congressional delegates and
impress upon them the cost to the
citizens of the United States of the
direction that the program is now go-
ing, and to offer to them rational
alternatives. 1 urge anyone who
shares my concern to contact their
Congressional representatives and
express their concerns to them.

Planning (continued)

provements to USDCM.

IF YOU WOULD LIKE TO PRE-
SENT A PAPER DURING “THE
FIRST ANNUAL USDCM USER
GROUP MEETING", send me a one
page (250 word maximum) abstract.
Everyone is invited to do so and we
will make every effort to include
everyone wishing to present a paper
in the program.

Storm Sewer Design Program

The District recently awarded a
contract to UCD to develop a user
friendly, interactive personal com-
puter program for the design of storm
sewer systems. It is our goal to have
a program that utilizes the hydraulic
and hydrologic techniques described
in the USDCM and that could also in-
teract with the CUHPE/PC program.
Work has just begun and, if
everything goes on schedule, we

should be receiving an evaluation
draft before the summer. Once a fully
working program is available, we
hope to make it available to all in-
terested parties.

NEW STAFF MEMBERS
IN 1985

PAUL HINDMAN

Paul Hindman joined the District
in January, 1985, as Project Engineer
in the Maintenance Operation. Paul
has been working primarily with pro-
jects located in Jefferson, Adams and
Boulder Counties.

Paul came to the District from
Muller Engineering Company where
he was a project engineer responsi-
ble for public works projects in-
cluding design and construction of
water, storm and sanitary systems.
Paul has also had experience with
Neilsen, Dragos Engineers, Inc. of
Buena Vista, Colorado and the
Denver office of Camp Dresser &
McKee.

A vacancy occurred in the Mainten-
ance Department when Dave Lloyd
transferred from the Maintenance
Operation to Design and Construc-
tion.

I welcome Paul to the District.
Since January Paul has been busy
keeping those maintenance projects
humming.

FRANK DOBBINS

Frank Dobbins joined the District
in October, 1985. Since joining the
District, Frank has been responsible
for developing a computerized data
management system for the
District's accounting functions.
Frank will assume the position of
Chief Accountant upon the retire-
ment of Trudy Nash.

Frank came to the District from
Benefit Control Center, a subsidiary
of the Crane Corporation where he
served as Office Manager/Controller.
Prior to Benefit Control Center,
Frank served as an accountant and
auditor for the City of Englewood for
eleven years.

The District has a manual account-
ing system that has worked very well.
Frank's challenge is to convert the
manual system to a computerized
system that also works well and will
have flexibility for continued growth
in the future.

I welcome Frank to the District and
wish him the best of luck for that pro-
cess known as ‘‘computer conver-
sion'’. It is proving to be challenging
and on some occasions perhaps even
frustrating, but in the end quite satis-
fying.
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MEET THE NEW
BOARD MEMBERS

FRANK McCURDY

Frank McCurdy was appointed to
the District 2 Commissioner seat in
Douglas County in August, 1983
after a vacancy occurred. He was
elected to his first full four-year term
as a commissioner in the November,
1984 general election.

McCurdy earned a master's degree
in business administration from
Auburn University and his bachelor's
degree in electrical engineering from
the New Jersey Institute of Tech-
nology in Clifton, N.J.

He is also a graduate of the U.S.
Air Command and Staff College and
is a former Air Force fighter pilot. He
also served with the U.S. Air Forcein
the Pentagon as a staff officer.

McCurdy currently is employed by
United Airlines as a pilot and has
been a flight instructor and manager.
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