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ambient water-quality samples.--Water-quality samples collected during nonstorm-
runoff periods.

basin drainage.--A region or area bounded by a drainage divide and occupied by a
drainage system; specifically the tract of country that gathers water origi-
nating as precipitation and contributes it to a particular stream channel or
system of channels or to a lake, reservoir, or other body of water.

detention pond.--A pond wherein water is stored for a relatively brief period of
time, part of it being detained until the stream can safely carry the ordi-
nary flow plus released water.

impervious areas.--Areas which do not permit percolation of water, such as
streets, sidewalks, roofs, and paved parking lots.

impervious areas, effective.--Impervious areas which are connected and, in turn,
connect to some means of conveying the runoff out of the areas, such as roofs
which drain onto driveways, streets, sidewalks, and paved parking lots.

impervious areas, noneffective.--Impervious areas which are not connected to other
impervious areas and which drain to pervious areas, such as roofs which drain
onto lawns.

land use.-~-A term which relates to both the physical characteristics of the land’
surface and the human activities associated with the land surface (Alley,

1976) .

load.--The total amount of constituents in storm runoff, for a specified period of
time, discharged into a receiving water.

pervious areas.--Areas that allow percolation of water, such as lawns and fields
of porous material.

receiving water.--'""Natural'' body of water that receives runoff from one or more
catchments; this may include a tributary, river, estuary, bay, lake, or other
body of water.

Thiessen coefficient.--A proportion of the area of the subcatchment represented by
each rain gage.

urban storm runoff.--Storm-generated surface runoff from an urban drainage area.
The term may relate to either the quantity or quality of the runoff or both,
depending upon its application (Alley, 1976).




HYDROLOGIC DATA FOR URBAN STORM RUNOFF
IN THE DENVER METROPOLITAN AREA, COLORADO

By Johnnie W. Gibbs and John T. Doerfer

ABSTRACT

Storm runoff may increase the constituent loads of the principal natural bod-
ies of water in the Denver metropolitan area. Because data on urban storm runoff
are lacking and because Congress requires a nationwide assessment of storm runoff
by 1983, the U.S. Geological Survey began a special program in 1980 to collect
data on storm runoff in the Denver area. Urban storm-runoff data collected from
April through September 1981 from nine Denver Regional Urban Runoff Program sites,
urban storm runoff data collected from April 1980 through September 1981 from ten
South Platte River study sites, and rainfall-runoff simulation data collected in
June 1980 and May 1981 from two sites are presented in this report.

The Denver Regional Urban Runoff Program sites were two single-family resi-
dential areas, two multifamily residential areas, one commercial area (shopping
center), one mixed commercial and multifamily residential area, one natural area
(open space), and two detention ponds. The South Platte River study sites were
six tributaries of the South Platte River and four main-stem sites on the South
Platte River. The tributary sites were Bear Creek at mouth, at Sheridan; Harvard
Gulch at Harvard Park, at Denver; Sanderson Gulch at mouth, at Denver; Weir Gulch
at mouth, at Denver; Lakewood Gulich at mouth, at Denver; and Cherry Creek at Den-
ver. The main-stem sites were South Platte River at Littleton; South Platte River
at Florida Avenue, at Denver; South Platte River at Denver; and South Platte River
at 50th Avenue, at Denver. The rainfall-runoff simulation sites were North Avenue
at Denver Federal Center, at Lakewood and Rooney Gulch at Rooney Ranch, near Mor-
rison. Precipitation, rainfall-runoff, water-quality data, and basin characteris-
tics were collected at the urban storm-runoff sites. The urban storm-runoff data
may be used to characterize runoff loading for various land use types in Denver
and other semiarid areas.

INTRODUCTION

A recent report by the Colorado Department of Health (Anderson, 1978) con-
cluded that the major receiving waters in the Denver region (fig. 1) are greatly
affected by nonpoint sources of pollution. Results of nonpoint source loading
studies in the Denver metropolitan area by Alley and Ellis (1978) and Hall and
Duncan (1981) indicate loads are delivered to area streams from various sources
each year.

Due to lack of sufficient data on urban storm runoff, to comply with a Con-
gressional mandate to conduct a nationwide assessment of urban storm runoff, and
to present these findings to Congress in 1983, the U.S. Geological Survey entered
into a cooperative agreement with the Denver Regional Council of Governments to

1
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collect data from April 1980 through September 1981. Urban storm-runoff data for
1980 for the Denver phase of the Nationwide Urban Runoff Program, referred to in
this report as the Denver Regional Urban Runoff Program, were presented by Gibbs
(1981). Also included in the report were modeling data for the U.S. Geological
Survey's Distributed Routing Rainfall Runoff Model, Version Il (W. M. Alley and
P. E. Smith, U.S. Geological Survey, written commun., 1980), with the exception of
data from Rooney Gulch at Rooney Ranch, near Morrison. '

The U.S. Geological Survey and the Denver Regional Council of Governments se-
lected nine Denver Regional Urban Runoff Program sites and ten South Platte River
study sites (plate 1) for the study. The Denver Regional Urban Runoff Program
sites were two single-family residential areas, two multifamily residential areas,
one commercial area (shopping center), one mixed commercial and multifamily resi-
dential area, one natural area (open space), and two detention ponds. The South
Platte River study sites were six South Platte River tributaries: Bear Creek,
Harvard Gulch, Sanderson Gulch, Weir Gulch, Lakewood Gulch, and Cherry Creek; and
four main-stem sites: South Platte River at Littleton, South Platte River at Flor-
ida Avenue, South Platte River at Denver, and South Platte River at 50th Avenue.
Also selected were two rainfall-runoff simulation sites: North Avenue at Denver
Federal Center, at Lakewood and Rooney Gulch at Rooney Ranch, near Morrison.

Approach
Denver Regional Urban Runoff Program

Denver Regional Urban Runoff Program sites contained several types of in-
struments. Instrumention consisted of a rain gage, stage- and discharge-recording
equipment, water-quality sampling equipment, atmospheric-deposition sampler, input
output digital recorder, and the system control unit.

Rain gages were of two types--a tipping bucket rain gage and a 3-inch pipe
gage equipped with a float and digital recorder. Tipping-bucket rain gages not at
the monitoring site were connected to the system control unit via telephone lines.
Pipe gages were used for the outlying Rooney Gulch site, due to the lack of tele-
phone 1ines.

Water-stage and discharge-recording equipment consisted of three types of in-
struments: velocity-modified flow meter, digital water-stage recorder, and con-
tinuous strip-chart water-stage recorder. Velocity-modified flow meters were used
at the Asbury Park Storm Drain at Denver and at the Villa Italia Storm Drain at
Lakewood. A digital water-stage recorder and culvert computations were used to
determine discharge at the North Avenue Storm Drain at Denver Federal Center North
Avenue, at Lakewood. Continuous strip-chart water-stage recorders and Parshall
flumes were used at the Big Dry Creek tributary at Easter Street, near Littleton;
Rooney Gulch at Rooney Ranch, near Morrison; and the Storm Drain at 116th Avenue
and Claude Court, at Northglenn. Continuous strip-chart water-stage recorders and
a V-notched weir were used at the North Avenue Storm Drain at Denver Federal Cen-
ter, at Lakewood. Continuous strip-chart water-stage recorders and culvert compu-
tations were used to determine discharge at the Asbury Park Storm Drain at Asbury
Avenue, at Denver and at the Cherry Knolls Storm Drain at Denver.



Representative water-quality samples were collected by an automated water
sampler with the capacity to collect 24 3-liter samples. The sampler was mounted
on a commercial chest-type home freezer that preserved the samples by rapidly
chilling them to 4°C.

Atmospheric-deposition collectors were used at seven sites (table 1) to col-
lect atmospheric-fallout samples. These samples were collected by a mechanism
which opens the wetfall collector when precipitation begins and simultaneously
closes the dryfall collector. This procedure is reversed when precipitation
ceases.

The system control unit with its programmable features provides a means of
tailoring basic programs to fit the individual basins sampled in the Denver
Regional Urban Runoff Program. The Julian day, time, number of the sample, and
incremental rainfall are recorded on 16-channel paper tape by an input-output
digital recorder. The recording interval was 5 minutes at all sites, with the
exception of the site at Rooney Gulch at Rooney Ranch, near Morrison, which was
15 minutes.

Table 1.--Location of atmospheric-deposition samplers in the
Denver Regional Urban Runoff Program

Site name Location Latitude Longitude

Big Dry Creek tributary at Easter

Street, near Littleton---------- Gagehouse roof--- 39°35' 17" 104°57' 20"
Rooney Gulch at Rooney Ranch,
near Morrison----------=-------- Gagehouse roof--- 39°41t27 105°11'32"
Asbury Park Storm Drain at Denver- Library roof----- 39°4o'57" 105°01'32"
North Avenue Storm Drain at Denver
Federal Center, at Lakewood----- Upstream gage-
house roof----- 39°43'21" 105°07 ' 47

Cherry Knolls Storm Drain at
Denver--=====sm-mmcmmcc——ac—aa—o Gagehouse roof--- 39038!'58" 10452 47"

Storm Drain at 116th Avenue and
Claude Court, at Northglenn----- Gagehouse roof--- 39°54! 23" 104057 34"

Villa Italia Storm Drain at Lake-
WOOd--==--------mm e cmem——— oo Roof of ''World of
Sleep'' store--- 39°42'36" 105°04 ' 24"




DESCRIPTION OF THE DENVER REGIONAL URBAN RUNOFF PROGRAM SITES

The following data were obtained for the nine Denver Regional Urban Runoff
Program monitoring sites: station identification number, name of site, latitude
and longitude, drainage area, and the effective impervious area (Alley and Veen-
huis, 1979). These data are presented in table 2. Locations of rain gages for
each site are presented in table 3.

An aerial photograph showing the outline of the study area and subcatchments
and location of rain gages and monitoring sites in Rooney Gulch at Rooney Ranch is
shown on plate 2. Aerial photographs showing the outlines of the study area and
subcatchments, location of rain gages, and monitoring sites in Big Dry Creek
tributary at Easter Street, the Asbury Park Storm Drains, the North Avenue Storm
Drains at the Denver Federal Center, Cherry Knolls Storm Drain, the Storm Drain at
116th Avenue, and the Villa ltalia Storm Drain are shown in Gibbs (1981).

All basin data and water-quality samples were analyzed by the U.S. Geological

Survey at the Denver Central Laboratory. Each of the nine sites is described
below.

06710225 Big Dry Creek tributary at Easter Street, near Littleton

Big Dry Creek tributary at Easter Street drains a multifamily residential
area in southwest metropolitan Denver. The basin consists of 33 acres, and the

effective impervious area is 41 percent. The basin contains two swimming pools
and two small (less than an acre) open-space areas. The monitoring site was in a
small natural drainage tributary to Big Dry Creek. A 2-foot Parshall flume was

used to measure flow.

Two rain gages were located in the basin. Rain gage 1 was at the monitoring
shelter, and rain gage 2 was at the Southglenn Commons Clubhouse.

06710610 Rooney Gulch at Rooney Ranch, near Morrison

Rooney Gulch at Rooney Ranch drains an open space in Jefferson County. The
basin consists of 405 acres, and the effective impervious area 1is 0.6 percent.
The monitoring site was approximately 300 yards upstream from Alameda Parkway and
100 yards east of Rooney Road. A 1-foot Parshall flume was used to measure flow.

Three rain gages were located in the basin. Rain gage 1 was at the monitor-
ing shelter, rain gage 2 was near the north boundary of the study area, and rain
gage 3 was near the east boundary of the study area (plate 2).



Table 2.--Selected data for monitoring sites and drainage basins in the
Denver Regional Urban Runoff Program

Percent
Drainage of area
u.s. Geo]oglcal .Nam? of . Latitude Longitude area, covqreq by
Survey site No. monitoring site . effective
in acres .
impervious
surface
06710225 Big Dry Creek 39°35'17"" 10L4°57'20" 33 I
tributary at
Easter Street,
near Littleton.
06710610 Rooney Gulch at 39°41'27" 105°11'32" 405 .6
Rooney Ranch, .
near Morrison.
06711585 Asbury Park Storm 39°40'52"  105°00' 42" 121 22
Drain at Denver.
06711586 Asbury Park Storm 39°40'51" 105°00'41" 127 22
Drain at Asbury
Avenue, at Denver.
06711635 North Avenue Storm 39°43'21" 105°07'47" 69 50
Drain at Denver
Federal Center,
at Lakewood.
06711637 North Avenue Storm 39°43'22"  105°07'36" 80 46
Drain at Denver
Federal Center
North Avenue, at
Lakewood.
06713010 Cherry Knolls Storm 39°38'58""  104°52' 47" 57 38
Drain at Denver.
06720420 Storm Drain at 39°541 23" 104°57' 34" 167 24
116th Avenue and
Claude Court, at
Northglenn.
394236105042400 Villa ltalia Storm 39°42136'  105°04' 24" 74 91

Drain at Lakewood.




Table 3.--Location of rain gages
in the Denver Regional Urban Runoff Program

Rain
Site name gage Location Latitude Longi tude
No.

Big Dry Creek tributary 1 Gagehouse roof------- 39°35'17'*  104°57'20"
at Easter Street, 2 Clubhouse roof----~=-- 39°35'11'*  104°57'38"
near Littleton.

Rooney Gulch at Rooney 1 Gagehouse roof------- 39°41'27"  105°11'32"
Ranch, near Morrison. 2 Northeast of sub-

station===~-====----- 39°41'58"  105°11'30"
3 Plateau of ridge----- 39°42'01""  105°10'49"

Asbury Park Storm Drain 1 Upstream gagehouse

at Denver. roof-======-==----- 39°40'52"  105°00'42"
2 Downstream gagehouse

roof=======nmmmnan- 39°40'51'"  105°00" 41"

3 Library roof--------- 39°40'57'"  105°01'32"

North Avenue Storm Drain 1 Upstream gagehouse
at Denver Federal Center, roof=======cc=ce-m- 39°43'21""  105°07 ' 47"
at Lakewood. 2 Downstream gagehouse

roof----=---=--=----- 39°43'22'*  105°07'36"

Cherry Knolls Storm Drain 1 Gagehouse roof=------- 39°38'58""  104°52147"
at Denver. 2 Pumphouse roof=-=----- 39°38'49"  104°52' 55"

Storm Drain at 116th Avenue 1 Gagehouse roof------- 39°54'23""  104°57'34"
and Claude Court, 2 School roof-=-=-=------- 39°54'31"  104°58'02"
at Northglenn. 3 Church roof---------- 39°54'49'  104°58'00"

Villa ltalia Storm Drain 1 Roof of 'World of
at Lakewood. Sleep'' store------- 39°42'36'"  105°04'24"




06711585 Asbury Park Storm Drain at Denver

Asbury Park Storm Drain drains a mixed commercial and residential area in
southwest Denver. The basin consists of 121 acres, of which 14 percent is light
commercial, 52 percent is low-density single-family residential (1/2-acre lots),
and 34 percent is high-density single-family residential (1/6-acre lots). The ef-
fective impervious area is 22 percent. The monitoring site was at a 48-inch storm
drain, inlet to the detention pond near the north boundary of Asbury Park. A
velocity-modified flowmeter was used to measure flow. One rain gage was located
in the basin on the monitoring shelter.

06711586 Asbury Park Storm Drain at Asbury Avenue, at Denver

Asbury Park Storm Drain at Asbury Avenue is approximately 100 yards down-
stream from the Asbury Park Storm Drain; the basin drained includes the Asbury
Park Storm Drain and a detention pond of 7,000-ft3 capacity. The basin consists of
127 acres, and the effective impervious area is 22 percent. The monitoring site
was on the south side of the detention pond at the outlet. Culvert computations
were used to determine flow.

Two rain gages were located in the basin. Rain gage 2 was on the monitoring
shelter, and rain gage 3 was on Hadley Library.

06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

North Avenue Storm Drain at Denver Federal Center drains a mixed light com-
mercial and multifamily residential area in southwest Lakewood. The basin consists
of 69 acres, and the effective impervious area is 50 percent. The basin is ap-
proximately 33-percent multifamily residential, 30-percent light commercial, and
37-percent open space. The monitoring site was on an open storm drain at the
Denver Federal Center. A V-notched weir was used to determine flow. One rain
gage was located in the basin on the monitoring shelter.

06711637 North Avenue Storm Drain at Denver Federal Center North Avenue,
at Lakewood

North Avenue Storm Drain at Denver Federal Center North Avenue is approxi-
mately 150 yards downstream from the North Avenue Storm Drain at the Denver Feder-
al Center, and the basin drained includes the North Avenue Storm Drain and a de-
tention pond of 200,000-ft3 capacity. The basin consists of 80 acres, and the
effective impervious area is 46 percent. The monitoring site was on the east side
of the detention pond at the outlet. Culvert computations were used to determine
flow. One rain gage was located in the basin on the monitoring shelter.



06713010 Cherry Knolls Storm Drain at Denver

Cherry Knolls Storm Drain is in a multifamily residential area in southeast
Denver. The basin consists of 57 acres, and the effective impervious area is 38
percent. There are four swimming pools and several open areas in the basin. The
monitoring site was at the outlet of a small detention pond, which has no effect
on outflow from the basin because the outlet flow capacity is greater than the in-
let flow capacity. Flow was determined using culvert computation.

Two rain gages were located in the basin. Rain gage 1 was on the monitoring
shelter, and rain gage 2 was at the Second Cherry Creek Townhouse pump building.

06720420 Storm Drain at 116th Avenue and Claude Court, at Northglenn

The storm drain at 116th Avenue and Claude Court drains a single-family resi-
dential area in northeast Northglenn. The basin consists of 167 acres in 1/6-acre
lots, and the effective impervious area is 24 percent. The one school and church
in the basin are considered functional parts of the single-family residential
area. The monitoring site was at the storm drain east of 116th Avenue and Claude
Court. A L-foot Parshall flume was used to measure flow.

Three rain gages were located in the basin. Rain gage 1 was at the monitor-

ing shelter, rain gage 2 was at Northeast Junior High School, and rain gage 3 was
at Calvary Community Baptist Church.

394236105042400 Villa ltalia Storm Drain at Lakewood

Villa ttalia Storm Drain is in a light commercial area in Lakewood. The basin
consists of 74 acres and the effective impervious area is 91 percent. The monitor-
ing site was near a L42-inch storm drain on the east side of the Villa ltalia Shop-
ping Center. A velocity-mounted flowmeter was used to determine flow. One rain
gage in the basin was located on the roof of the 'World of Sleep' store.

DESCRIPTION OF THE SQUTH PLATTE RIVER STUDY SITES

South Platte River study site instrumentation consisted of rain gage and
water-stage recording equipment. Rain gages were 3-inch pipes equipped with floats
and digital recorders. Water-stage recording equipment included a digital water-

stage recorder, continuous strip-chart water-stage recorder, and staff gage. A
network of existing rain gages (plate 1) from various other studies in the Denver
metropolitan area was used to provide 5-minute rainfall data. Previous rainfall

data (October 1977 through September 1980) were presented by Cochran and others
(1982).
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Digital water-stage recorders and stage-discharge relationships (developed
from current-meter measurements and channel geometry) were used at the South
Platte River at Littleton; Bear Creek at mouth, at Sheridan; and Harvard Gulch at
Harvard Park. Continuous strip-chart water-stage recorders and stage-discharge re-
lationships (developed from current-meter measurements and channel geometry) were
used to determine streamflow at the South Platte River at Florida Avenue, Cherry
Creek at Denver, the South Platte River at Denver, and the South Platte River at
50th Avenue, at Denver. Staff gages and stage-discharge rating curves (developed
using a step-backwater model) were used to compute discharge from stage observa-
tions at Sanderson Gulch at mouth, Weir Gulch at mouth, and Lakewood Gulch at
mouth.

The South Platte River study water-quality samples were representative sam-
ples collected at base flow and at various stages of the hydrograph. The number
of water samples ranged from 4 to 12 per storm depending on storm-runoff intensity
and duration.

Data obtained for the ten South Platte River study sites were: station
identification number, name of site, latitude and longitude, drainage area, and
effective impervious area (Alley and Veenhuis, 1979). These data are presented in
table 4. South Platte River study basins, sites, and rain-gage locations are shown
on plate 1. Basic data, precipitation, water-quality sample collection, and water-
quality analyses are discussed in each basin description. The following section
describes each of the ten sites.

06710000 South Platte River at Littleton

The South Platte River at Littleton streamflow-gaging station marked the up-
per boundary of the study area. The basin above the streamflow-gaging station was
considered to have an insignificant effect on urban storm runoff because runoff is
retained in Chatfield Lake.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. Storm-runoff
water-quality samples and ambient water-quality samples were collected by the Den-
ver Regional Council of Governments and analyzed by the Metropolitan Denver Sewage
Disposal District No. 1 Laboratory. Precipitation and stream-discharge data were
provided by the U.S. Geological Survey, and basin characteristics were provided by
the Denver Regional Council of Governments.
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Table 4.--Selected data for monitoring sites and drainage basins
in the South Platte River study

[NA=Not applicable]

Percent
u.s. Drainage of area
Geological . . . . . area in covered by
Survey Name of monitoring site Latitude Longitude study area, effective
site No. in acres impervious
surface
06710000 South Platte River
at Littleton=========- 39°37'08" 105°01'07" 0 NA
06711500 Bear Creek at mouth,
at Sheridan-=~===m===- 39°39'08'" 105°01'57" 15,400 16
06711575 Harvard Gulch at Harvard
Park, at Denver------- 39°40'21"  104°58'35" 2,830 30
06711590 South Platte River
at Florida Avenue,
at Denver=--========-- 39°41'23"  104°59'57" 58,810 16
06711610 Sanderson Gulch at
mouth, at Denver------ 39°41'24'  104°59'57" 4,720 24
06711622 Weir Gulch at mouth,
at Denver--------==--- 39°43'52'  105°01'04" 4,790 22
06711800 Lakewood Gulch at mouth,
at Denver----=-=-====-- 39°44 14" 105°01'21" 10,400 33
06713500 Cherry Creek at Denver-- 39°44'58'* 105°00'08" 15,800 27
06714000 South Platte River
at Denver------------- 39°45'35"  105°00'10" 108,000 22
06714130 South Platte River
at 50th Avenue,
at Denver------------- 39°47'13" 104°58'28" 120,000 23
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06711500 Bear Creek at mouth, at Sheridan

Bear Creek basin consists of 15,400 acres between Mount Carbon Dam and the
streamflow-gaging station Bear Creek at Sheridan. The basin above Mount Carbon Dam
was considered to have an insignificant effect on urban storm runoff because run-
off is retained in Bear Creek Lake. The basin is approximately 33-percent resi-
dential, 56-percent open space (parks, vacant, and agricultural area), and 11-per-
cent commercial and industrial. The effective impervious area is 16 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples were collected by the U.S. Geological Survey and
analyzed by the U.S. Geological Survey at the Denver Central Laboratory. Ambient
water-quality samples were collected by the Denver Regional Council of Governments
and analyzed by the Metropolitan Denver Sewage Disposal District No. 1 Laboratory.
Precipitation data were provided by the U.S. Geological Survey, stream-discharge
data by the Colorado Division of Water Resources, State Engineer's Office, and
basin characteristics by the Denver Regional Council of Governments.

06711575 Harvard Gulch at Harvard Park, at Denver

Harvard Gulch basin consists of 2,830 acres between the headwaters and Har-
vard Gulch streamflow-gaging station at Harvard Park. The basin is approximately
72-percent residential, 17-percent commercial and industrial, and 11-percent open
space (parks and vacant area), and the effective impervious area is 27 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream-discharge, and basin characteristics. The storm-
runoff water-quality samples were collected by the U.S. Geological Survey and
analyzed by the U.S. Geological Survey at the Denver Central Laboratory. Ambient
water-quality samples were collected by the Denver Regional Council of Governments
and analyzed by the Metropolitan Denver Sewage Disposal District No. 1 Laboratory.
Precipitation and stream-discharge data were provided by the U.S. Geological
Survey, and basin characteristics were provided by the Denver Regional Council of
Governments.
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06711590 South Platte River at Florida Avenue, at Denver

The South Platte River basin at Florida Avenue consists of 58,811 acres be-
tween streamflow gaging stations South Platte River at Littleton and South Platte
River at Florida Avenue. The basin is approximately 34-percent residential, 12-
percent commercial and industrial, and 54-percent open space (parks, vacant, and
agricultural areas), and the effective impervious area is 16 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream-discharge, and basin characteristics. The storm-
runoff water-quality samples and ambient water-quality samples were collected by
the Denver Regional Council of Governments and analyzed by the Metropolitan Denver
Sewage Disposal District No. 1 Laboratory. Precipitation and stream-discharge data
were provided by the U.S. Geological Survey, and basin characteristics were pro-
vided by the Denver Regional Council of Governments.

06711610 Sanderson Gulch at mouth, at Denver

Sanderson Gulch basin consists of 4,720 acres. The basin is approximately 65-
percent residential, 20-percent open space (parks and vacant area), and 15-percent
commercial and industrial, and the effective impervious area is 24 percent.

Data collected for the site were storm-runoff water quality, ambient water

quality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples were collected by the U.S. Geological Survey and
analyzed by the U.S. Geological Survey at the Denver Central Laboratory. Ambient

water-quality samples were collected by the Denver Regional Council of Governments
and analyzed by the Metropolitan Denver Sewage Disposal District No. 1 Laboratory.
Precipitation and stream-discharge data were provided by the U.S. Geological
Survey, and basin characteristics were provided by the Denver Regional Council of
Governments.

06711622 Weir Gulch at mouth, at Denver

Weir Gulch basin consists of 4,790 acres. The basin is approximately 65-
percent residential, 24-percent open space (parks, vacant, and agricultural area),
and ' 11-percent commercial and industrial, and the effective impervious area s
24 percent.

Data collected for the site were storm-runoff water quality, ambient water
guality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples were collected by the U.S. Geological Survey and
analyzed by the U.S. Geological Survey at the Denver Central Laboratory. Ambient
water-quality samples were collected by the Denver Regional Council of Governments
and analyzed by the Metropolitan Denver Sewage Disposal District No. 1 Laboratory.
Precipitation and stream-discharge data were provided by the U.S. Geological
Survey, and basin characteristics were provided by the Denver Regional Council of
Governments.
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06711800 Lakewood Gulch at mouth, at Denver

Lakewood Gulch basin consists of 10,400 acres. The basin is approximately 55-
percent residential, 25-percent commercial and industrial, and 20-percent open
space (parks and vacant area), and the effective impervious area is 33 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples were collected by the U.S. Geological Survey and
analyzed by the U.S. Geological Survey at the Denver Central Laboratory. Ambient
water-quality samples were collected by the Denver Regional Council of Governments
and analyzed by the Metropolitan Denver Sewage Disposal District No. 1 Laboratory.
Precipitation and stream-discharge data were provided by the U.S. Geological Sur-
vey, and basin characteristics were provided by the Denver Regional Council of
Governments.

06713500 Cherry Creek at Denver

Cherry Creek basin consists of 15,800 acres between Cherry Creek Dam and the
streamflow-gaging station Cherry Creek at Denver. The area above Cherry Creek Dam
was considered to have an insignificant effect on urban storm runoff because run-
off is retained by Cherry Creek Lake. The basin is approximately 41-percent resi-
dential, 48-percent open space (parks and vacant area), and 11-percent commercial
and industrial, and the effective impervious area is 27 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples and the ambient water-quality samples were collected
by the Denver Regional Council of Governments and analyzed by the Metropolitan
Denver Sewage Disposal District No. 1 Laboratory. Precipitation and stream-dis-
charge data were provided by the U.S. Geological Survey, and basin characteristics
were provided by the Denver Regional Council of Governments.
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06714000 South Platte River at Denver

The South Platte River at Denver basin consists of 108,000 acres between the
streamflow-gaging stations South Platte River at Littleton and South Platte River
at Denver. The basin is approximately L3-percent residential, A40-percent open
space (parks, vacant, and agricultural area), and 17-percent commercial and indus-
trial, and the effective impervious area is 22 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. The storm-
runoff water-quality samples and the ambient water-quality samples were collected
by the Denver Regional Council of Governments and analyzed by the Metropolitan
Denver Sewage Disposal District No. 1 Laboratory. Precipitation data were provided
by the U.S. Geological Survey. Stream-discharge data were provided by the Colorado
Division of Water Resources, State Engineer's Office, and basin characteristics
were provided by the Denver Regional Council of Governments.

06714130 South Platte River at 50th Avenue, at Denver

The South Platte River at 50th Avenue basin consists of 120,000 acres between
the streamflow-gaging stations South Platte River at Littleton and South Platte
River at 50th Avenue. The basin is approximately 43-percent residential, 38-per-
cent open space (parks and vacant area), and 19-percent commercial and industrial,
and the effective impervious area is 23 percent.

Data collected for the site were storm-runoff water quality, ambient water
quality, precipitation, stream discharge, and basin characteristics. Urban storm-
runoff water-quality samples and ambient water-quality samples were collected by
the Denver Regional Council of Governments and analyzed by the Metropolitan: Denver
Sewage Disposal District No. 1 Laboratory. Precipitation and stream-discharge data
were provided by the U.S. Geological Survey, and basin characteristics were pro-
vided by the Denver Regional Council of Governments.

RAINFALL-RUNOFF SIMULATION STUDY

Rainfall-runoff simulation studies were completed at North Avenue at Denver
Federal Center, at Lakewood June 2 through June 6, 1980, and at Rooney Gulch at
Rooney Ranch, near Morrison May 20, 1981. Rainfall-runoff simulation equipment
consists of sprinklers, storage rain gages, and discharge-measuring equipment. The
rotating type sprinkler heads, arranged in a grid pattern in the study plot, were
mounted on 10-foot riser pipes. Each head assembly is equipped with a pressure
regulation valve, and water is supplied from a tank truck and a supplemental rub-
ber reservoir to the sprinkler assemblies through fire hoses (Lusby and Toy,
1976). Rainfall was collected in storage rain gages, and total rainfall per plot
was determined using the Thiessen Polygon method (Thiessen, 1911). Runoff-
discharge hydrographs were determined using discharge-measuring equipment, and
water-quality samples were collected at various time increments to provide cover-
age of the runoff hydrograph.
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DESCRIPTION OF THE RAINFALL-RUNOFF SIMULAT!ON SITES

Selected data for the two rainfall-runoff simulation sites consist of: name
of site, size of plots, and intensity of rainfall. All basin data and water-
quality samples were collected by the U.S. Geological Survey and analyzed by the
U.S. Geological Survey at the Denver Central Laboratory. The following section
describes each of the two sites.

North Avenue at Denver Federal Center, at Lakewood

North Avenue (plate 1) was divided into nine 25- x 40-foot sections separated
by buffer zones. Rainfall intensities of 0.5 inch and 2 inches per hour were simu-
lated on the two plots each day for 5 days with the exception of the last day, on
which a rainfall intensity of only 0.5 inch per hour was simulated. A 1-inch cut-
throat flume, which was volumetrically calibrated, was used to determine runoff.

Rooney Gulch at Rooney Ranch, near Morrison

Two grassland plots, 20 x 20 feet, were selected at Rooney Ranch near Morri-
son (plate 1) for the application of simulated rainfall. Rainfall intensities
ranged from 1.4 to 2.1 inches per hour and approximately 1.5 hours elapsed between
each simulation. Runoff discharge was determined using volumetric methods.

RAINFALL DATA FOR DENVER REGIONAL URBAN RUNOFF PROGRAM

Daily rainfall was estimated using the Thiessen Polygon method (Thiessen,
1911), and the data are presented for the following:

Station number and name Table
06710225 Big Dry Creek tributary at Easter Street--=--==========---cmeecooo- 5
06710610 Rooney Gulch at Rooney RanCh-=-=-====-m oo e e e 6
06711585 Asbury Park Storm Drain=========m==== e oo 7
06711586 Asbury Park Storm Drain at Asbury Avenue-=--=-=-=========--m-a------- 8
06711635 North Avenue Storm Drain at Denver Federal Center----===-====--=-- 9
06711637 North Avenue Storm Drain at Denver Federal Center North Avenue---- 10
06713010 Cherry Knolls Storm Drain=-=-======-=cemom oo e e e 11
06720420 Storm Drain at 116th Avenue and Claude Court=-==========c-=o-ocou- 12

394236105042400 Villa ltalia Storm Drain=--=---==-====-=-=--ocmoocmooooommmon 13



Table 5.--Rainfall for April through September 1981, estimated using
unofficial gages, at station 06710225 Big Dry Creek tributary
at FEaster Street, near Littleton
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[Rainfall, in inches]
1981
Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .10 .05 .00 .00
3 by .63 .18 .00 .00 .03
4 .04 .01 .01 .00 .00 .00
5 .00 .00 .00 .00 .00 .00
6 .00 .07 .00 .00 .06 .04
7 .00 .00 .00 .29 .00 .10
8 .17 .00 .00 .00 .00 .00
9 .00 1,22 .00 .00 .51 .00
10 .00 .00 .01 .00 .02 .00
11 .00 .00 .02 .00 .03 .00
12 .00 .27 .84 .28 .02 .00
13 .00 .04 .00 .12 .05 .00
14 .00 .00 .00 .00 .00 .03
15 .00 .00 .01 .07 .01 .09
16 .00 .10 .00 .02 .00 .03
17 .00 1.08 .00 .59 .00 .00
18 .00 .05 .00 .01 .00 .00
19 .22 .01 .00 .00 .00 .00
20 .00 .01 .00 .00 .01 .01
21 .00 .00 .00 .00 .00 .12
22 .00 .00 .00 .00 .00 .00
23 .00 .00 .00 .00 .04 .00
24 .00 .00 .01 .01 .00 .02
25 .00 .01 .00 .00 .00 .00
26 .00 .00 .00 .64 .00 .00
27 .00 .04 .00 .00 .00 .00
28 .00 .35 .03 .00 .00 .00
29 .00 71 .84 . .00 .00 .00
30 .00 .00 .00 .00 .00 .00
31 --- .08 --- .00 .00 ---

IMixed rain and snow.
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Table 6.--Rainfall for Ap}il through September 1981, estimated using
.unoffietal gages, at station 06710610 Rooney Gulech at Rooney

Ranch, near Morrison

[Rainfall, in inches]
1981
Day April May June July August September
1 0.01 0.01 0.01 0.00 0.00 0.01
2 . 01 .00 .26 .13 .00 .02
3 .22 45 .47 .09 .00 .01
4 .06 .00 .01 .00 .00 .01
5 .00 .1 .01 .00 .01 .01
6 .00 .02 .00 .00 .01 .27
7 .01 .00 .00 .00 .01 .08
8 .13 .00 .00 .00 .01 .01
9 .01 .36 .00 .00 .59 .00
10 .00 .00 .00 .00 .01 .01
11 .00 .02 .00 .07 .01 .00
12 .01 .23 .00 .11 17 .00
13 .00 R .00 .03 .02 .01
14 .00 .00 .00 .00 .01 .00
15 .00 .02 .00 .00 .02 .01
16 .00 .09 .00 .00 .16 .06
17 .00 .82 .00 .00 .01 .00
18 .00 11 11 .00 .01 .00
19 .56 .02 .00 .00 .01 .01
20 .15 .00 .00 .00 .02 .00
21 .01 .01 .00 .00 .01 .01
22 .00 .01 .00 .16 .12 .00
23 .00 .00 .00 .00 .01 .00
24 .00 .01 .00 .00 .04 .00
25 .00 .02 .00 .00 .01 .00
26 .00 .01 .02 1.07 .00 .00
27 .00 .05 .00 .00 .01 .00
28 .01 .63 .00 .00 .01 .00
29 .00 .24 .00 .00 .02 .00
30 .00 .01 .00 .00 .01 .00
31 -— .23 - .00 .09 ==




Table 7.--Rainfall for April through September 1981, estimated using
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unofficial gages, at station 06711585 Asbury Park
Storm Drain at Denver
[Rainfall, in inches]
1981

Day April May June July August September
1 0.00 0.00 0.01 0.00 0.00 0.00
2 .00 .00 .26 .03 .00 .00
3 .37 .61 .13 .01 .00 .00
4 .00 .01 .01 .00 .00 .00
5 .00 .01 .00 .00 .00 .00
6 .00 14 .00 .00 .01 .12
7 .00 .00 .00 .22 .01 .09
8 .13 .02 .00 .02 .00 .00
9 .00 14 .00 .00 .01 .00
10 .00 .00 .00 .00 .01 .00
11 .00 .00 .00 .10 .00 .00
12 .00 .28 .05 .46 .02 .00
13 .00 .02 .00 .05 .00 .00
14 .00 .00 .0k .00 .00 .00
15 .00 .00 .00 ko .00 .02
16 .00 .27 .00 .00 .01 .00
17 .00 .61 .00 .00 .00 .00
18 .00 .01 .00 .01 .00 .00
19 .14 .00 .00 .12 .00 .00
20 1 .00 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 .0k
22 .00 .00 .00 .00 .01 .00
23 .00 .00 .00 .00 .00 .0b
24 .00 .04 .00 .00 .00 .01
25 .00 .00 .00 .05 .00 .00
26 .00 .02 .01 .52 .00 .00
27 .00 .25 .00 .00 .01 .00
28 .00 .32 .13 .00 .00 .00
29 .01 e .01 .00 .07 .00
30 .01 .00 .00 .00 .00 .00
31 --- .08 -—- .00 .00 ---
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Table 8.--Rainfall for April through September 1981, estimated
using unofficial gages, at station 06711686 Asbury Park
Storm Drain at Asbury Avenue, at Denver

[Rainfall, in inches]

1981

Day April May June July August September
1 0.00 0.00 0.01 0.00 0.00 0.00
2 .00 .00 .26 .03 .00 .00
3 .37 .61 .13 .01 .00 .00
4 .00 .01 .01 .00 .00 .00
5 .00 .01 .00 .00 .00 .00
6 .00 .14 .00 .00 .01 .12
7 .00 .00 .00 .22 .01 .09
8 .13 .02 .00 .02 .00 .00
9 .00 Lk .00 .00 .01 .00
10 .00 .00 .00 .00 .01 .00
11 .00 .00 .00 .10 .00 .00
12 .00 .28 .05 .46 .02 .00
13 .00 .02 .00 .05 .00 .00
14 .00 .00 .04 .00 .00 .00
15 .00 .00 .00 .40 .00 .02
16 .00 .27 .00 .00 .01 .00
17 .00 .61 .00 .00 .00 .00
18 .00 .01 .00 .01 .00 .00
19 b .00 .00 .12 .00 .00
20 .11 .00 .00 .00 .00 .00
21 .00 .00 .00 .00 .00 .04
22 .00 .00 .00 .00 .01 .00
23 .00 .00 .00 .00 .00 .04
24 .00 .0k .00 .00 .00 .01
25 .00 .00 .00 .05 .00 .00
26 .00 .02 .01 .52 .00 .00
27 .00 .25 .00 .00 .01 .00
28 .00 .32 .13 .00 .00 .00
29 .01 b .01 .00 .07 .00
30 .01 .00 .00 .00 .00 .00

31 --- .08 --- .00 .00 ---




Table 9.--Rainfall for April through September 1981, estimated using

an unoffictal gage, at station 06711635 North Avenue
Storm Drain at Denver Federal Center, at Lakewood
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[Rainfall, in inches]
1981

Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .22 .12 .00 .00
3 .15 .37 .74 .02 .00 .01
4 .00 .00 .00 .00 .00 .00
5 .01 .08 .00 .00 .00 .00
6 .00 .01 .00 .00 .00 .10
7 .00 .00 .00 .00 .00 .08
8 .08 .00 .00 .00 .00 .00
9 .00 1 42 .00 .00 bl .00
10 .00 .00 .00 .00 .00 .00
11 .00 .00 .00 .0k .00 .00
12 .00 .43 .00 .02 .24 .00
13 .00 .00 .00 .04 .01 .00
14 .00 .00 .09 .00 .00 .00
15 .00 .00 .00 .20 .00 .01
16 .00 14 .00 .03 .04 .02
17 .00 .79 .00 .00 .00 .00
18 .00 .04 .00 .05 .00 .00
19 .39 .00 .00 .01 .00 .00
20 .08 .00 .00 .00 .00 .03
21 .00 .00 .00 .00 .00 .00
22 .00 .00 .00 .05 .04 .00
23 .00 .00 .00 .00 .00 .22
24 .00 .09 .00 .00 .00 .02
25 .00 .01 .04 .00 .00 .00
26 .00 .00 .03 1.01 .00 .00
27 .00 .25 .00 .00 .00 .00
28 .00 .27 .01 .00 .00 .00
29 .00 .11 .00 .00 .03 .00
30 .00 .00 .00 .00 .00 .00
31 --- .20 --- .01 .05 ===

IMixed ra

in and snow.
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Table 10.--Rainfall for April through September 1981, estimated using
an unofficial gage at station 06711637 North Avenue

Storm Drain at Denver Federal Center North Avenue, at Lakewood

[Rainfall, in inches]
1981

Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .19 .11 .00 .00
3 .15 .34 .66 .02 .00 .00
4 .00 .00 .00 .00 .00 .00
5 .01 .08 .00 .00 .00 .00
6 .00 .01 .00 .00 .00 .10
7 .00 .00 .00 .00 .00 .08
8 .08 .00 .00 .00 .00 .00
9 .00 1.4 .00 .00 L .00
10 .00 .00 .00 .00 .00 .00
11 .00 .00 .00 .04 .00 .00
12 .00 43 .00 .02 .23 .00
13 .00 .00 .00 .04 .00 .00
14 .00 .00 .08 .00 .00 .00
15 .00 .00 .00 .16 .00 .01
16 .00 .10 .00 .04 .04 .01
17 .00 .79 .00 .00 .00 .00
18 .00 .04 .00 .00 - .00 .00
19 .38 .00 .00 .00 .00 .00
20 .06 .00 .00 .00 .00 .03
21 .00 .00 .00 .00 .00 .00
22 .00 .00 .00 .04 .05 .00
23 .00 .00 .00 .00 .00 .19
24 .00 .09 .00 .00 .00 .02
25 .00 .01 .04 .00 .00 .00
26 .00 .00 .03 1.01 .00 .00
27 .00 .25 .00 .00 .00 .00
28 .00 .27 .01 .00 .00 .00
29 .00 1 .00 .00 .02 .00
30 .00 .00 .00 .00 .00 .00
31 -—- .16 -——— .00 .05 ---

IMixed rain and snow.
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Table 11.--Rainfall for April through September 1981, estimated using
unoffieial gages, at station 06713010 Cherry Knolls Storm Drain at Denver

[Rainfall, in inches]

1981

Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 A7 .02 .00 .01
3 1,25 .65 .08 .00 .00 .02
L .17 .52 .00 .00 .00 .00
5 .00 .01 .00 .00 .00 .00
6 .00 .03 .00 .00 .00 .05
7 .00 .00 .00 .34 .00 .12
8 .18 .00 .00 .00 .00 .00
9 .00 .03 .00 .00 .28 .00
10 .00 .00 .00 .00 .01 .00
11 .00 .00 .35 .04 .03 .00
12 .00 .24 12 .62 .00 .00
13 .00 .06 .02 .05 .02 .02
14 .00 .00 .01 .00 .00 .01
15 .00 .00 .00 .04 .00 .02
16 .00 .02 .00 .00 .1 .01
17 .00 1.11 .00 07 .00 .00
18 .00 .02 .01 .00 .00 .00
19 .00 .00 .00 .08 .00 .00
20 .22 .00 .00 .00 .00 .00
21 .01 .00 .00 .00 .00 .07
22 .00 .00 .00 .00 .02 .00
23 .00 .00 .00 .00 .00 .16
24 .00 .04 .00 .00 .00 .16
25 .00 .00 .01 .00 .00 .00
26 .00 .03 .02 .38 .00 .00
27 .00 .04 .00 .00 .00 .00
28 .00 .39 .01 .00 .00 .00
29 .00 .48 .19 .00 .02 .00
30 .00 .00 .00 .00 .00 .00
31 - .07 - .00 .02 -—-

IMixed rain and snow.
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Table 12.--Rainfall for April through September 1981, estimated using

unofficial gages, at station 06720420 Storm Drain at

116th Avenue and Claude Court, at Northglenn

[Rainfall, in inches]
1981

Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .01 .01 .07 .00 .00 .00
3 1,29 .32 .93 . 04 .00 .01
L .08 .15 .00 .00 .00 .00
5 .00 .00 .00 .00 .00 .00
6 .00 .00 .00 .00 .01 .04
7 .01 .00 .00 .37 .00 .04
8 .10 .00 .00 .00 .00 .00
9 .00 .03 .00 .00 .30 .00
10 .00 .00 .00 .00 .03 .00
11 .00 .00 .00 .16 .01 .00
12 .00 .31 .00 .10 .00 .00
13 .00 .05 .01 .00 .01 .00
14 .00 .00 .03 .00 .00 .00
15 .01 .01 .00 .00 .00 .00
16 .00 .27 .00 .00 11 .00
17 .00 .92 .00 .00 .00 .00
18 .00 .01 .00 .00 .00 .02
19 .34 .00 .00 .00 .00 .00
20 .02 .00 .00 .00 .00 .00
21 .00 .01 .00 .00 .00 .00
22 .00 .00 .00 .00 .34 .00
23 .00 .00 .01 .00 .00 .43
24 .00 .02 .00 .00 .00 .05
25 .00 .09 .00 .07 .00 .00
26 .00 .00 .03 .63 .00 .00
27 .00 1.37 .0k .00 .00 .00
28 .00 .26 .00 .00 .10 .00
29 .00 .01 .00 .00 .10 .00
30 .00 .03 .00 .00 .05 .00
31 --- .01 --- .00 .06 -=-

IMixed rain and snow.
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Table 13.-~Rainfall for April through September 1981, estimated using an
unofficial gage, at station 394236105042400 Villa Italia Storm Drain at Lakewood

[Rainfall, in inches]
1981

Day April May June July August September
1 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .64 .08 .00 .01
3 .18 .35 1.04 .00 .00 .00
4 .00 .00 .00 .00 .00 .00
5 .00 .04 .00 .00 .00 .00
6 .00 .08 .00 .00 .00 .08
7 .00 .00 .00 .04 .00 .06
8 .12 .00 .00 .01 .00 .00
9 .00 121 .00 .00 iy .00
10 .00 .00 .00 .00 .02 .00
11 .00 .00 .00 .04 .00 .00
12 .00 .35 .00 .15 .29 .00
13 .00 .01 .00 .05 .01 .00
14 .00 .00 .07 .00 .00 .00
15 .00 .00 .00 .00 .00 .02
16 .00 .31 .00 .00 .00 .00
17 .00 .79 .00 .00 .00 .00
18 .00 .03 .00 .00 .00 .00
19 .34 .00 .00 .13 .01 .00
20 .55 .00 .00 .00 .00 .03
21 .00 .00 .00 .00 .00 .01
22 .00 .00 .00 .04 .07 .00
23 .00 .00 .00 .00 .00 .21
24 .00 .04 .00 .00 .00 .00
25 .00 .00 .04 .00 .00 .00
26 .00 .00 .02 .91 .00 .00
27 .00 .24 .00 .00 .00 .00
28 .00 .73 .02 .00 .00 .00
29 .00 .26 .00 .00 .05 .00
30 .00 .00 .00 .00 .00 .00
31 -—- .07 --- .00 .04 -

IMixed rain and snow.
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SNOWMELT DATA FOR DENVER REGIONAL URBAN RUNOFF PROGRAM

Snowmelt data are presented for the following stations:

27

Station number and name Table
06710225 Big Dry Creek tributary at Easter Street=========-=-cccccecocca-- 14-19
06711585 Asbury Park Storm Drain============-ccmec-camcccccmcmoannccooonn- 20
06711586 Asbury Park Storm Drain at Asbury Avenue-========cec-eccmmcccaan- 21-22
06711635 North Avenue Storm Drain at Denver Federal Center-==-====-ce----- 23-28
06711637 North Avenue Storm Drain at Denver Federal Center North Avenue--- 29-33
06713010 Cherry Knolls Storm Drain=======s==-cemcmmmcccccmcnccce o ccmmmen 34-35
06720420 Storm Drain at 116th Avenue and Claude Court=======c-mcsmmececcax 36-38
394236105042400 Villa Italia Storm Drain====--mmmm==cmm=meeem-o-eecceo-- 39-43

A definition of the abbreviation used in the tables is:

ft3/s=cubic foot per second.
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Table 14.--Snowmelt data, March 4,198i, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1305 5.1 1355 3.7
1310 6.6 1400 3.7
13415 6.8 1408 2.3
1320 6.1 1410 1.6
1325 5.7 1415 1.4
1330 5.4 1420 1.9
1335 5.6 1425 1.6
1340 6.4 1430 0.71
1345 6.4 1435 0.47
1350 4.1 1440 0.66
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Table 15.--Snowmelt data, March 20-21,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

Discharge, Discharge,
Time in f£t3/s Time in ft3/s
1820 0.61 855 0.47
1825 1.1 200 0.38
1830 1.8 205 0.34
1835 2.0 910 0.30
1840 1.8 915 6.26
1845 1.4 955 0.61
1850 1.2 1000 0.66
1855 1.1 1005 0.61
1900 0.7?77 10410 0.61
1905 0.61 1015 0.614
1910 0.51 1020 0.88
1915 0.42 1025 1.4
1920 0.38 1030 1.8
1925 0.34 1035 1.9
1930 0.30 1040 1.7
1935 0.26 1045 1.4
1940 0.16 1050 1.4
1945 0.08 10586 1.1
2000 0.00 1100 0.93
2010 p.00 1105 0.77
2030 0.00 1110 0.71
2045 6.00 1116 0.66
2055 0.00 1120 0.61
2125 0.00 1125 0.61
2155 0.00 1130 0.61
2400 0.00 1135 0.56
740 6.00 1140 0.56
815 0.42 1145 0.56
820 0.514 1150 0.51
825 0.56 1200 0.56
830 0.64 1300 0.51
835 0.66 1330 .34
840 0.66 1500 0.38
845 0.66 1630 0.23
850 0.56 1705 0.00
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Table 16.--Snowmelt data, March 28,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

Discharge, Discharge,
Time in ft3/s Time in ft3/s

718 0.10 1500 0.42
725 0.16 . 1505 0.47
730 0.42 1610 0.56
735 0.851 1515 0.74
740 0.614 1520 0.74
748 0.74 1525 0.7¢
750 0.66 1830 0.77
758 0.66 1838 0.66
800 0.61 1540 0.56
805 0.34 1545 0.51
1330 0.42 1850 0.42
1335 0.514 1558 0.42
1340 0.66 1600 0.47
1345 0.56 1605 0.47
1350 0.61 1610 0.51
1385 0.56 1615 0.56
- 1400 0.514 1620 0.64
1408 0.61 1625 0.66
1410 0.56 1630 0.66
1415 0.56 1635 0.56
1420 0.614 1640 0.54
1425 0.61 1645 0.42
1430 0.47 1650 0.34
1435 0.47 1655 0.30
1440 0.42 1700 0.30
1445 0.38 1708 0.26
1450 0.42 1710 0.26
14885 0.38 1715 0.23
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Table 17.--Snowmelt data, March 29,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
755 0.08 1135 0.66
805 0.10 1140 0.93
810 0.10 1145 0.93
820 0.19 1150 0.93
825 0.23 1155 0.93
330 0.26 1200 0.93
835 0.34 12085 0.88
840 0.38 1210 0.88
845 0.38 12185 0.88
850 0.38 1220 0.93
855 0.42 1225 pD.88
200 0.56 1230 (.88
905 0.51 1235 0.82
910 0.56 1240 0.82
915 0.71 1245 0.82
920 0.88 1250 0.82
925 0.88 1255 0.82
930 0.82 1300 0.82
235 0.77 1305 0.82
940 0.82 1310 0.82
245 0.77 1315 0.82
950 0.714 1320 0.88
955 0.71 1325 0.88
1000 0.71 1330 0.88
1005 0.66 1335 0.88
1040 0.5¢6 13490 0.88
1015 0.51 1345 0.88
1020 0.66 1350 0.88
1025 0.71 1355 0.93
1030 0.71 1400 0.93
1035 0.61 1405 0.93
1040 0.66 1410 0.93
1045 0.61 1445 0.93
1050 0.66 1420 0.93
1085 0.66 1425 0.93
1400 0.61 1430 0.93
1105 0.66 1435 0.93
1110 0.66 1440 0.93
1115 g.71 1445 0.93
1120 0.66 1450 0.93
1125 0.71 1458 0.93
1130 0.66 1500 0.93
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Table 17.--Snowmelt data, March 29,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near
Littleton--Continued

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1505 0.93 1650 0.71
1540 0.88 1655 0.66
1515 0.88 1700 0.61
1520 0.88 1705 0.514
1525 0.88 1740 0.47
1530 0.82 1715 0.42
1535 0.82 1720 0.38
1540 0.82 1725 0.38
15458 1.1 1730 0.34
1550 1.3 1735 0.26
1555 1.3 1740 0.30
1600 1.2 1745 0.30
1605 1.2 1750 0.30
1610 1.1 1755 0.26
1615 0.99 1800 0.26
1620 0.93 1805 0.26
1625 0.88 1810 0.23
1630 0.82 1815 0.23
1635 0.82 1820 0.23
1640 0.77 1840 0.00
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Table 18.--Snowmelt data, April 5,1984, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

Discharge, Discharge,
Time in ft3/s Time in ft3/s
748 0.16 1155 1.1
7258 0.47 1200 0.93
730 0.66 1208 0.88
735 1.1 1210 0.82
740 1.3 12145 0.71
745 0.99 1220 0.66
750 0.614 1225 0.61
785 0.34 1230 0.56
800 0.26 1235 0.51
1010 0.56 1240 0.51
1015 0.74 1245 0.42
1020 1.4 1250 0.42
1025 2.3 1300 0.34
1030 2.3 1309 6.34
1035 3.2 1310 0.47
1040 3.4 1345 0.61
1045 3.3 1320 0.74
1050 2.9 1325 0.77
1085 2.6 1330 0.71
1100 2.3 1335 0.64
110S 1.9 1340 0.51
1110 1.6 1345 6.42
1115 1.4 135¢0 0.38
1120 1.3 13585 0.324
1125 1.3 1400 0.30
1130 1.3 1405 .30
1135 1.2 14140 0.23
1140 1.2 1415 0.13
1145 1.2 14290 0.0S5
1150 1.1 1425 0.014
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Table l9,f—3nowhelt data, May 9,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

Discharge, Discharge,
“Time in ft3/s Time in ft3/s

350 lo.00 555 1g.30
408 To.o04 650 10.014
420 lg. 08 655 10.01
425 1 700 10.01
430 lg.08 705 10.01
438 19,16 740 10.00

. 440 lg.54 718 10.00
445 1g.93 728 10.00
450 14 ¢ 730 1g.00
455 14 4 7?35 10.014
500 14 .4 740 10.01
‘505 14 4 745 10.02
540 14 .2 750 10.03
515 l9.93 755 10.05
520 4.2 800 l1g.08
525 14 .3 ' 805 10.08
530 14 4 840 10.40
535 14.3 820 10.10
540 4.2 830 10.08
~ B45 lp. 77 845 10.08

IMixed rain and snow.



35

Table 20.--Snowmelt data, March 4,1981, for station
06744585 Asbury Park Storm Drain at Denver
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Discharge, Discharge,

Time in ft3/s Time in ft3/s
1240 0.63 1420 2.0
1225 0.70 1428 1.6
1255 1.1 1430 1.8
1300 1.9 1435 1.5
1308 1.4 1440 1.4
1310 1.6 1445 1.2
1345 1.9 1450 1.1
1320 2.0 1455 1.4
1325 2.2 1500 1.0
1330 2.0 1508 0.84
1335 2.2 1540 0.88
1340 2.2 1515 0.81
1348 1.9 1520 0.81
1350 1.8 1525 0.77
13585 2.2 1530 0.77
1400 1.9 1538 0.77
1408 1.9 1540 0.74
1410 1.6 1545 0.77
14158 2.2 1550 0.70
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Table 21.--Snowmelt data, March 4,1984, for station
06711586 Asbury Park Storm Drain at Asbury Avenue, at Denver
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Discharge, Discharge,

Time in ft3/s Time in ft3/s
1210 0.63 1420 2.0
1225 0.70 1425 1.6
1285 1.1 1430 1.8
1300 1.9 1435 1.5
1305 1.4 1440 1.4
1310 1.6 1445 1.2
1315 1.9 1450 1.4
1320 2.0 1455 1.1
1325 2.2 1500 1.0
1330 2.0 150S 0.84
1335 2.2 1510 6.88
1340 2.2 1615 0.81
1345 1.9 1520 0.814
1350 1.8 1825 0.77
1355 2.2 1530 0.77?
1400 1.9 1835 0.77.
1405 1.9 1540 0.74
1410 1.6 1546 0.77
1415 2.2 1550 0.70
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Table 22.--Snowmelt data, March 21,1981, for station
06711586 Asbury Park Storm Drain at Asbury Avenue, at Denver
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
825 0.39 1030 1.8
830 0.49 1035 1.6
845 0.60 i040 0.88
200 0.74 1045 0.53
905 0.77 1100 0.53
210 0.81 1120 0.49
925 1.0 1200 0.49
930 1.4 1205 0.49
235 1.5 1215 0.49
240 1.4 1220 0.49
245 1.2 1230 0.46
950 1.0 1235 0.46
955 0.84 1240 0.46
1000 0.84 1250 0.42
1005 0.84 1300 0.42
1010 0.77 1315 0.32
1015 0.77 1330 0.25
1020 0.84 1345 0.25
1025 1.1 1525 0.11
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Table 23.--Snowmelt data, Febrvary 2i1AM,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
100 0.12 310 0.36
105 0.16 315 0.36
110 0.21 320 0.34
115 0.27 325 0.32
120 0.32 330 0.32
125 0.38 338 0.29
130 0.42 340 0.27
135 0.49 348 0.25
140 0.51 350 0.27
145 0.51 355 0.24
150 0.49 400 0.21
155 0.44 408 0.19
200 0.44 410 0.19
205 0.44 415 0.18
210 0.46 420 0.17
215 0.44 425 0.16
220 0.44 430 0.16
225 0.42 435 0.14
230 0.42 440 0.13
235 0.44 445 0.12
240 0.40 450 0.12
245 0.38 455 0.11
250 0.38 500 0.10
258 0.36 S05 0.09
300 0.38 510 0.09
305 0.38 516 0.08
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Table 24.--Snowmelt data, February 21PM,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood

Discharge, Discharge,

Time in ft3/s Time in ft3/s
985 0.14 1200 0.49
1000 0.19 12085 0.44
1008 0.27 1210 0.40
10410 0.27 1215 0.34
1015 -0.40 1220 0.30
1020 0.40 1225 0.27
1028 0.42 1230 0.24
1030 0.44 1235 0.21
1035 0.51 1240 0.18
1040 0.46 1245 0.17
1045 0.56 1250 0.32
1050 0.56 1285 0.27
10565 0.59 1300 0.27
1100 0.54 1305 0.27
1105 0.51 1310 0.24
1110 0.54 1348 0.30
1145 0.51 1320 0.29
1120 0.54 1325 0.27
11285 0.54 1330 0.25
1130 0.54 1335 0.25
1135 0.56 1340 0.24
1140 0.59 1345 0.22
1145 0.59 1350 0.19
1150 0.56 1358 0.19
1155 0.514
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Table 25.--Snowmelt data, March 4,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood
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Discharge, Discharge,

Time in ft3/s Time in ft3/s
955 0.13 1325 1.6
1000 0.19 1330 1.4
1005 0.16 13385 1.4
1010 0.13 1340 1.4
1015 0.17 1345 1.5
1020 0.21 1350 1.4
1025 0.22 1355 1.4
1030 0.24 1400 1.4
1035 0.29 1405 1.3
1040 0.42 1410 1.2
1045 0.51 1415 1.2
1050 0.59 1420 1.2
1055 0.67 1425 1.3
1100 0.88 1430 1.2
11085 0.82 1435 1.2
1110 0.95 1440 1.2
1115 0.99 1445 1.1
1120 1.1 1450 1.2
1125 1.2 1485 1.2
1130 1.2 1500 1.1
1138 1.4 1505 1.1
1140 1.3 1510 1.1
1145 1.3 1815 1.1
11590 1.5 1520 0.99
1155 1.5 1525 0.95
1200 1.5 1830 0.88
12085 1.9 1838 0.88
1210 1.9 15490 0.82
1245 2.0 1545 0.82
1220 1.5 1850 1.2
1225 1.4 1855 1.0
1230 1.7 1600 0.85
1235 1.4 1605 0.76
1240 1.6 1610 0.73
1245 2.0 1615 0.76
1250 1.7 1620 0.82
1255 1.6 1625 0.82
1300 1.6 1630 0.82
1308 1.5 1635 0.82
1310 1.4 1640 0.79
1315 1.4 1645 0.76
1320 1.5 1650 0.73
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Table 25.--Snowmelt data, March 4,1981, for station
067114635 North Avenue Storm Drain at Denver Federal Center,
at Lakewogod--Continued
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
1655 0.70 1845 0.21
1700 0.67 1850 0.21
1708 0.64 1855 0.19
1710 0.61 1900 0.19
1745 0.59 1905 0.48
1720 6.586 19410 0.18
1725 0.54 19145 0.47
1730 0.49 1320 6.16
1735 0.46 1925 0.16
1740 0.44 19230 0.14
1745 0.40 1935 0.13
1750 0.40 1940 0.13
1755 0.36 1945 0.12
1300 0.36 1950 0.11
1805 0.34 1955 0.11
1810 0.32 2000 0.10
1815 0.30 2005 0.10
1820 0.29 2010 0.09
1825 0.27 2015 0.09
1830 0.25 2020 0.09
1835 0.24 2025 0.09
1840 0.22 2030 0.09
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Table 26.--Snowmelt data, March 5,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood

Discharge, Discharge,

Time in ft3/s Time in ft3/s
930 0.19 1300 0.56
935 0.25 1305 0.59
940 0.29 1340 0.59
945 0.29 1315 0.59
950 0.30 1320 0.64
955 0.30 1325 0.64
1000 0.30 1330 0.67
10085 0.32 1335 0.64
1010 0.32 1340 0.64
1015 0.34 1345 0.64
1020 0.34 1350 0.67
1025 0.34 135% 0.88
1030 0.42 1400 0.85
10385 0.38 1405 0.85
1040 0.30 1440 0.76
1045 0.25 1415 0.76
1050 0.27 1420 0.64
1058 0.25 1429 0.82
1100 0.25 1430 0.88
1105 0.27 1435 0.85
1110 0.29 1440 0.82
14185 0.27 1445 0.82
1120 0.25 1450 0.79
1125 0.29 1455 0.79
1130 0.29 1500 0.79
1135 0.30 1505 0.70
1140 0.34 1510 0.61
1145 0.34 15185 0.44
1150 0.34 1520 0.44
11586 0.34 1825 0.42
1200 0.34 1530 0.40
12085 0.38 1535 0.40
1240 0.40 1540 0.36
1215 0.42 1545 0.34
1220 0.44 1550 0.34
1225 0.44 1555 0.32
1230 0.49 1600 0.30
1235 0.54 1605 0.29
1240 0.54 1640 0.29
1245 0.54 1645 0.27
12590 0.51 1620 0.27
1255 0.54 1625 0.25
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Table 26.--Snowmelt data, March 5,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood--Cantinued

- - ——— - - ———— —— . ——— - —— —— - ————— - -~ ——————— o~ ——— — - ——— - - -

. Discharge, Discharge,
Time in ft3/s Time in ft3/s
1630 0.24 1725 0.13
1635 0.22 1730 0.12
1640 0.24 1738 0.12
1645 0.19 1740 0.11
1650 0.19 1745 0.114
1655 0.18 1750 0.10
1700 0.17 1785 - 0.09
1705 0.16 1800 0.09
1710 0.16 1805 0.09
1715 06.14 1810 0.08
1720 0.13 1845 0.08
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Table 27.--Snowmelt data, March 21,1981, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
840 0.01 1220 1.3
855 0.16 1225 1.2
900 0.38 1230 1.3
208 0.79 1238 1.4
910 0.79 1240 1.4
215 0.79 1245 1.3
920 0.79 1250 1.2
925 0.79 1255 1.2
930 0.79 1300 1.1
938 0.76 13058 0.99
940 0.76 1310 0.88
945 0.76 1318 0.82
950 0.76 1320 0.76
958 0.76 13258 0.73
1000 0.76 1330 0.70
1005 0.76 1338 0.64
1010 0.76 1340 0.61
1015 0.44 13485 0.59
1020 0.44 1350 0.56
1028 0.49 1388 0.54
1030 0.54 1400 0.54
1038 0.44 1408 0.51
1040 0.27 1410 0.51
1045 0.22 1415 0.51
1050 0.22 1420 0.49
10566 0.19 1428 0.49
1100 0.47 1430 0.49
11085 0.16 1435 0.46
1110 0.19 1440 0.44
1118 0.22 1448 0.42
1120 0.27 1450 0.4z
1125 0.46 14586 0.34
1130 0.54 1500 0.34
1138 0.82 1608 0.27
1140 1.2 1510 0.32
1148 1.5 16185 0.40
1150 1.7 1520 0.34
1186 2.1 1528 0.34
1200 2.0 1830 0.34
1208 2.0 153¢ 0.34
1.9 0
1.8 0
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Table 27 .--Snowmelt data, March 21,1981, for station

06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood--Continued
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Discharge, Discharge,

Time in ft3/s Time in ft3/s
1550 0.38 1838 0.34
1588 0.40 1840 0.32
1600 0.42 1845 0.30
1605 0.40 1850 0.27
1610 0.38 1885 0.24
1615 0.36 1900 0.24
1620 0.36 1908 0.22
1625 0.32 1910 0.19
1630 0.38 1945 0.06
1635 0.32 1920 0.06
1640 0.32 1925 0.14
1645 0.32 1930 0.14
1650 0.34 1935 0.13
1655 0.36 1940 0.10
1700 0.42 1945 0.12
1708 0.44 1950 0.14
1710 0.42 1958 0.14
17458 0.42 2000 0.14
1720 0.40 2005 0.13
1725 0.38 2010 0.13
1730 0.36 2015 0.13
1735 0.34 2020 0.12
1740 0.32 2025 0.114
1748 0.34 2030 0.114
1750 0.32 2035 0.10
1758 0.32 2040 0.10
1800 0.34 2045 0.09
1805 0.36 2050 0.09
1810 0.36 2055 0.09
1815 0.36 2100 0.09
1820 0.36 21085 0.08
1825 0.36 2110 0.08
1830 0.34
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Table 28.~--Snowmelt data, May 9,1984, for station
06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood

Discharge, Discharge,

Time in ft3/s Time in ft3/s
410 lo.o0 825 1.2
455 0. 08 830 1.2
505 lo.08 835 1.2
510 lo.30 840 1.1
515 19.95 845 1.1
520 4.2 850 0.99
525 ly.2 855 0.99
530 4.4 900 1.1
535 lg.88 905 1.2
540 lo.73 910 1.4
545 lg.61 915 0.95
550 lo.54 920 0.67
555 lg.s1 925 0.49
600 lo. a9 930 0.56
605 lp.42 935 1.4
610 lg.36 940 2.5
615 lg. 32 945 3.1
620 lg. 30 950 2.2
625 1g.29 965 2.0
630 lo_ 32 1000 1.5
635 19.36 1005 1.7
640 lg. 42 1010 2.2
645 lg. 46 10145 2.1
650 lo. 46 1020 1.9
655 lo. 42 1025 1.6
700 lo.38 1030 1.4
705 lp.34 1035 1.2
710 lo.29 1040 1.2
715 lg.25 1045 1.4
720 lg. 22 1050 1.1
725 lp.19 1055 1.2
730 lg.18 1100 1.4
735 lp. 17 1105 1.4
740 lg. 16 1110 1.2
745 lg.16 1115 1.2
750 lg. 16 1120 1.1
755 1. 16 1125 0.99
800 lg.19 1130 0.85
805 lp. 30 1135 0.79
810 lp.64 1140 0.73
815 14 .1 1145 0.67
820 .2 1150 0.59

IMixed rain and snow.
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Table 28.--Snowmelt data, May 9,1981, for station

06711635 North Avenue Storm Drain at Denver Federal Center,
at Lakewood--Continued

—— — D — . > > S - - hn S — — D WA D W WD W wEh G . — - - W -~ — . W W > W S G W - W W — D A W =

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1155 l0.56 1250 10.14
1200 lo.51 1255 10.13
1205 0. 46 1300 19.12
1210 '0.40 1305 19.11
1215 'o.32 1310 190.09
1220 9. 29 1315 19.09
1225 lo.24 1320 1p.08
1230 '9.22 1325 1g.07
12385 '0.19 1330 19.06
1240 io.is 1335 19.06
1245 0.16

1 Mixed rain and snow.
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Table 29.--Snowmelt data, February 21,1981, for station
06714637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood

Discharge, Discharge,
Time in ft3/s Time in ft3/s
100 0.12 3410 0.36
105 0.16 315 0.36
110 0.21 320 0.34
1485 0.27 325 0.32
120 0.32 330 0.32
1286 0.38 335 0.29
130 0. 42 340 0.27
138 0.49 348 0.25
140 0.51 350 0.27
148 0.51 355 0.24
160 0.49 400 0.21
166 0.44 405 0.19
200 0.44 410 0.19
208 0.44 415 0.18
210 0. 46 420 0.17
216 0.44 425 0.16
220 0.44 430 0.16
225 0.42 43§ 0.14
230 0.42 440 0.13
235 0.44 445 0.12
240 0.40 450 0.12
2485 0.38 458 0.11
250 0.38 500 0.10
255 0.36 505 0.09
300 0.38 510 0.09
305 0.38 €15 0.08
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Table 30.--Snowmelt data, March 4,17981, for station
06711637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewocod

——— - —— S ——— ——— — T - o ———— o - - — 0 e W —a> G e S8 T . N S S e S o —— —

Discharge, Discharge,

Time in ft13/s Time in ft3/s
1115 0.04 1510 0.98
1120 0.26 1515 0.92
1125 0.29 1520 0.92
1130 0.32 1525 0.86
1200 1.2 1830 0.80
1225 1.7 15838 0.80
1230 1.7 1540 0.75
1235 1.8 1545 0.75
1240 1.8 1850 0.86
1245 1.5 1885 1.1
1250 1.6 1600 0.98
1255 1.6 1605 0.86
1300 1.6 1610 0.75
1305 1.6 1615 0.75
1310 1.5 1620 .78
1316 1.5 1625 0.80
1320 1.5 1635 0.80
1325 1.8 1640 0.75
1330 1.8 1645 0.75
1335 1.6 1650 0.75
13490 1.4 1655 0.70
1348 1.3 1700 0.70
1350 1.3 1708 0.65
1355 1.3 1740 0.60
1400 1.2 1748 0.60
1405 1.2 1720 0.55
1440 1.1 1725 0.51
1415 1.1 1730 0.5
1420 1.1 1735 0.47
1425 1.1 1740 0.47
1430 1.1 1745 0.43
1435 1.0 1750 0.43
1440 1.0 1755 0.39
1445 1.0 1800 0.35
1450 1.0 1805 0.35
1455 0.98 1810 D.32
1500 0.98 1815 0.32
1508 0.98 1820 0.29
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" Table 30.~-Snowmelt data, March 4,1981, for station

06711637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood--Continued

- —_————— ——— g~ — _— —— . p—— — - ———— — - ——— - he " Y ——— . - — ——— ————— — — -~

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1825 0.29 1900 0.19
1830 0.26 1905 0.19
1835 0.26 1910 0.19
1840 0.23 - 1915 0.19
1845 0.20 1920 0.18
1850 0.20 © 1925 0.18
1855 0.20 2400 0.08
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Table 31.--Snowmelt data, March 55,1981, for station
06711637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood

—_— - - . — —— - — . —— - — - - — ———, T T " - - S — — - — . — - . T N e — -~ — " - — - - — — -

Discharge, Discharge,

Time in ft3/s Time in ft3/s
240 0.29 1310 - 0.75
245 0.32 1318 0.75
250 0.35 1320 0.75
955 0.35 1325 6.70
1000 0.39 1330 0.70
1005 0.35 1335 0.80
1010 0.35 1340 0.80
1018 0.29 1345 0.80
1020 0.29 1350 6.80
1025 0.29 1355 0.80
1030 6.29 1400 0.80
1035 0.32 1405 0.80
1040 0.35 1410 0.7
1045 0.35 1445 0.75
1050 0.32 1420 0.75
1055 0.35 1425 0.75
1100 0.35 1430 0.70
1105 0.35 1435 0.70
1110 0.35 1440 0.70
1115 0.39 1445 0.70
1120 0.39 1450 0.65
1125 0.39 1455 0.65
1130 0.39 1500 0.65
1435 0.39 1505 0.60
1140 0.43 1510 0.60
1145 0.43 1515 0.60
1150 0.47 1520 0.60
1155 0.47 1525 0.55
1200 0.47 1530 0.55
1205 0.51 1635 0.51
1210 0.51 1540 0.51
1215 0.55 1545 0.51
1220 0.85 1550 0.47
1225 0.60 1555 .47
1230 0.60 1600 0.47
1235 0.65 1605 0.43
1240 0.70 1610 0.43
1245 0.70 1615 0.43
1250 0.70 1620 0.43
1255 0.70 1625 0.43
1300 0.70 1630 0.3¢9
1305 0.75 1635 0.35
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Table 31.--Snowmelt data, March 5,1981, for station

067114637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewocod--Continued

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1640 0.35 1730 0.23
1645 0.35 1738 0.23
1650 0.32 1740 0.23
1655 0.32 1748 0.20
1700 0.32 1750 0.20
1705 0.29 1785 0.20
1710 0.29 1800 0.19
1718 0.29 1805 0.18
1720 0.26 1810 0.18
1725 0.26 18145 0.18
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Table 32.--Snowmelt data, March 24,1981, for station
06711637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood

———— " o - = M G . — - . " T frm S G S S e S e SN Gam S e S T G S G T G S G e S S M P R G S e S e e e S . o

Discharge, Discharge,
Time in ft3/s Time in ft3/s
910 0.55 1240 1.2
915 0.70 1248 1.1
920 0.75 1250 1.1
925 0.86 12585 1.1
230 0.86 1300 1.0
235 0.92 1305 0.92
940 0.86 1310 0.86
945 0.86 1315 0.80
250 0.86 1320 0.75
955 0.86 1328 0.70
i000 0.75 1330 0.65
1008 0.65 1335 0.60
1010 0.55 1340 0.60
1015 0.51 1345 0.55
1020 0.51 1350 0.55
1025 0.51 13855 0.51
1030 0.55 1400 0.51
1035 0.60 1405 8.47
1040 0.51 1410 0.47
1045 0.39 1415 0.47
1050 0.32 1420 0.47
10585 0.29 1425 0.47
1100 0.23 1430 0.47
1105 0.23 1435 0.43
1110 0.20 1440 0.43
11165 0.19 1445 0.39
1120 0.18 1450 0.329
1125 0.20 1455 0.39
1130 0.35 1500 6.35
1135 0.514 1508 0.32
1140 G.86 1510 0.29
1148 1.2 1515 0.32
1150 1.4 1520 0.32
1155 1.5 1528 0.32
1200 1.7 1530 0.322
1205 1.7 1838 0.32
1240 1.6 1540 0.32
1215 1.4 1545 0.32
1220 1.2 15590 0.32
i2es 1.1 1555 0.35
1230 1.1 1600 0.35
1235 1.2 1605 0.35
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Table 32.--Snowmelt data, March 21,1981, for station
06714637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood--Continued

Discharge, Discharge,
Time in ft3/s Time in ft3/s

> G T —  —— - — - - — - — - W . - ———— - - — - - —— - - — D - — - — - — ——— - — o

1610 0.32 1750 0.26
1615 0.32 17588 0.23
1620 0.32 1800 6.26
1628 0.29 1808 0.26
1630 0.29 1810 0.26
1635 0.26 1815 0.29
1640 0.26 1820 0.29
1645 0.26 1825 0.29
1650 0.26 1830 0.29
1658 0.26 1835 0.29
17200 0.29 1840 0.26
1708 0.32 18458 0.26
1710 0.32 1850 0.23
1718 0.32 1888 0.23
1720 0.32 1900 0.20
1728 0.32 1908 0.19
1730 0.29 1910 0.19
1735 0.29 19486 0.19
1740 0.26 1920 0.18
1745 0.26
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Table 33.--Snowmelt data, March 28,1981, for station
06711637 North Avenue Storm Drain at Denver Federal Center
North Avenue, at Lakewood

Discharae, Discharge,

Time in ft3/s Time in ft3/s
655 0.75 1250 1.5
700 1.3 12586 1.4
705 1.3 1300 1.4
710 1.2 130¢& 1.3
715 1.1 1310 1.2
720 0.92 1315 1.2
725 0.0 1320 1.1
730 0.70 1325 1.4
735 0.585 1330 1.3
740 0.39 1335 1.2
745 0.20 1340 1.2
1015 0.26 1345 1.1
1020 0.47 1350 1.1
1025 0.85 1385 1.1
1030 0.60 1400 1.1
1035 0.70 1405 1.1
10490 0.65 1410 06.98
1045 0.60 14458 0.80
10590 0.43 1420 0.60
1055 0.3% 1425 0.51
1100 0.32 1430 0.47
1105 0.32 1435 0.43
1110 0.32 1440 0.47
1115 0.32 1445 0.51
1120 0.35 1450 0.60
1125 0.32 14585 0.60
1130 0.32 1500 0.70
1135 0.29 1505 0.70
1140 0.39 1510 0.70
1145 0.514 1515 0.70
1150 0.55 1520 0.75
1155 0.51 15285 0.&0
1200 0D.47 1530 0.80
1205 0.39 1535 0.86
1210 0.43 1540 0.86&
1215 0.65 15485 0.80
1220 1.1 1580 0.86
1225 1.4 15585 0.92
1230 1.6 1600 1.0
1235 1.6 1605 1.0
1240 1.6 1610 1.0
1245 1.6 1615 0.98
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Table 33.--Snowmelt data, March 28,1981, for station
06711637 North Avenue Storm Drain at Denver Federal Center
Nor th Avenue, at Lakewood--Continued

B - ——— - - - —— —— - > W ——— . ———— — — —— — — . — N ——— > N .  —— - ——— G - ——

Discharge, Discharge,

Time in ft3/s Time in ft3/s
1620 0.98 1900 0.92
1625 1.1 1905 0.92
1630 1.0 1910 0.86
1635 0.98 1915 0.86
1640 0.98 1920 0.98
1645 6.92 1925 0.92
1650 0.92 1930 0.9%92
1655 6.92 1935 0.92
1700 0.98 1940 0.86
1705 0.98 1945 0.86
1710 0.98 1950 0.86
1715 0.92 1955 0.86
1720 0.86 2000 0.80
1725 0.80 2005 0.75
1730 0.80 2040 0.70
1735 0.80 2018 0.65
1740 0.86 2020 0.60
1745 0.80 2025 0.60
1750 0.86 2030 0.51
17585 0.92 2035 0.43
1800 g.92 2040 0.39
1805 0.86 2045 0.35
1810 0.86 2050 0.35
1815 0.86 2055 0.32
1820 0.86 2400 0.32
1825 0.86 2105 0.32
1830 0.80 2110 0.35
1835 6.92 2115 0.39
1840 0.9e 2120 0.39
1845 0.98 2125 0.35
1850 0.98 2130 0.32
1855 0.92
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Table 34.--Snowmelt data, March 29,1981, for station
06713010 Cherry Knolls Storm Drain at Denver

—— - . . A . e W . e G e S G S S . - S G - . . - e — A - G . G G D D G T e G . G - — - —

Discharge, Discharge,
Time in ft3/s Time in ft3/s
845 0.01 1235 0.05
855 0.02 1240 0.06
200 0.02 1245 0.06
910 0.03 1250 0.06
2?15 0.03 1255 0.06
925 0.03 1300 0.06
930 0.04 1305 0.06
938 0.04 1310 0.06
240 0.04 1315 0.06
245 0.04 1320 0.06
958 0.04 1325 0.06
1000 0.04 1330 0.07
1005 0.04 1335 0.07
1010 0.04 1340 0.07
1015 0.04 1345 0.07
1020 6.04 1350 0.07
1025 0.04 1355 0.07
1030 0.04 1400 0.06
1035 6.04 1405 0.07
1040 06.04 1410 0.07
1045 0.04 14148 0.07
1050 0.04 1420 0.07
1058 0.04 1425 0.07
1100 0.04 1430 0.06
1108 0.04 1435 0.07
1115 0.04 1440 0.06
1120 0.04 1450 0.06
1125 0.04 1455 0.06
1130 0.04 1500 0.06
1135 0.04 1505 0.06
1145 0.04 15410 0.06
1150 0.05 1515 D.05
14565 0.08 1820 0.05
1200 0.05 1525 0.05
1205 0.08 15390 0.08
12410 0.05 1535 0.08
1215 0.05 1540 0.04
1220 0.05 1548 0.04
1225 0.05 1658 0.04
1230 0.06 1600 0.05
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Table 35.--Snowmelt data, April 33,1981, for station
06713010 Cherry Knolls Storm Drain at Denver

- — . - . — - - FE W W - S . W G SIS e . G G SE> W W G S . G e w— S S G G mea PES W S e me S S e S . — — — - = -

Discharge, Discharge,
Time in ft3/s Time in ft3/s
658 0.01 1000 0.11
700 0.01 1005 0.14
705 0.0% 1010 0.114
710 0.06 1015 .07
718 0.19 1020 0.07
720 0.27 1025 0.06
725 0.23 1030 0.06
730 0.19 1035 0.06
735 0.15 1040 0.06
740 0.06 1045 06.06
800 g.02 1050 0.05
905 0.0S 1055 0.08
910 0.1S5 1100 0.05
915 0.19 1105 0.04
920 0.27 1110 0.04
925 0.27 1115 0.03
930 0.314 1120 0.03
935 0.31 1130 0.04
240 0.27 1135 0.04
945 0.23 1145 0.04
950 0.19 1150 0.04

988 0.15
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Table 36.--Snowmelt data, March 4,1981, for station
06720420 Storm Drain at 1i16th Avenue and Claude Court,
at Northglenn

—— e e . G S - — - - T — — — A - D e Wy o W . Gy . S . T S G W e S G . D G W - Sy . T S G - - g - G

Discharge, Discharge,
Time in fti/s Time in ft3/s
736 1.4 1105 1.1
740 1.6 1110 1.1
745 1.7 11485 1.2
750 1.8 1120 1.3
758 1.8 1128 1.4
800 1.8 1130 1.5
808 1.8 1136 1.8
810 1.7 1140 1.4
815 1.6 1145 1.3
8290 1.6 1150 1.1
825 1.6 1438 1.4
830 1.6 1440 1.8
8386 1.4 1445 2.3
840 1.4 14560 2.3
84S 1.4 1486 2.8
860 1.3 1500 2.7
885 1.3 1605 2.7
900 1.3 1510 3.6
905 1.3 15186 3.1
910 1.3 1520 3.3
2418 1.3 1528 3.9
920 1.2 1630 4.1
928 1.2 15835 4.7
230 1.2 1540 4.7
235 1.1 1648 4.7
240 1.4 1660 4.4
946 1.1 15585 4.4
950 1.1 1600 3.9
958 1.1 1605 3.8
1000 1.1 16410 3.6
1005 1.1 1616 3.6
1040 1.1 1620 3.5
1048 1.1 1625 3.5
1020 1.4 1630 3.3
1028 1.4 1635 3.3
1030 1.1 1640 3.1
1035 1.1 1645 3.1
1040 1.1 1650 2.8
104S 1.1 1655 2.5
1080 1.1 1700 2.8
108S 1.1 1705 2.5
1100 1.1 1710 2.3



60

Table 36.--Snowmelt data, March 4,1981, for station
06720420 Storm Drain at 1i6th Avenue and Claude Court,
at Northglenn--Continued

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1745 2.3 1745 1.2
1720 2.1 1750 1.2
1725 1.8 1785 1.4
1730 1.7 1800 1.4
1735 1.6 1806 1.4
1740 1.4
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Table 37.--Snowmelt data, March 21,1981, for station
06720420 Storm Drain at 116th Avenue and Claude Court,
at Northglenn

—— — — — — ——— — —— o — W — T s D T U — —— —— — . G — ——— - — —— - —— " " —— T — - o T ——

Discharge, Discharge,

Time in ft3/s Time in ft3/s
758 0.00 1230 2.4
805 0.00 1235 2.2
840 0.00 1240 2.2
845 1.7 1245 2.1
850 2.0 12580 2.0
855 2.2 1255 1.9
900 2.4 1300 i.8
905 2.4 1305 1.8
910 2.2 1310 i.s
916§ 1.9 1315 i.8
920 1.7 1320 i.8
925 1.5 1325 1.8
230 1.3 1330 1.8
235 1.1 1336 1.8
1020 2.4 13490 1.8
1025 3.5 1345 1.7
1030 4.9 1350 1.8
1035 £.3 1385 1.8
1040 5.8 1400 1.8
1045 6.4 1405 1.7
1050 6.6 1440 1.6
1055 6.6 1445 1.6
1100 6.1 1420 1.6
1105 5.6 1425 1.5
1110 5.0 1430 1.8
1115 4.7 1435 1.5
1120 4.6 1440 1.4
1125 4.3 1448 1.4
1130 4.1 1450 1.4
14135 4.1 1455 1.3
1140 3.9 1500 1.3
1145 3.7 1505 1.2
1150 3.3 1510 1.2
11586 3.1 1615 1.4
1200 2.9 1520 0.97
1205 2.7 1525 0.97
1210 2.6 15490 0.46
1215 2.5 1605 0.19
1220 2.4 16540 0.15
1225 2.2
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Table 38.--Snowmelt data, April 33,1984, for station
06720420 Storm Drain at 116th Avenue and Claude Court,
at Northglenn

Discharge, Discharge,

Time in ft3/s Time in ft3/s
205 2.1 945 0.89
210 7.1 950 0.56
9185 6.1 955 0.42
920 4.7 1000 0.36
925 3.3 1005 0.30
230 2.1 1010 0.24
235 1.6 1015 0.36
940 1.1 1020 0.30
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Table 39.--Snowmelt data, March 21,1981, for station
394236105042400 Villa Italia Storm Drain at Lakewood
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
815 0.00 1125 2.8
830 6.27 1130 2.5
845 1.0 1135 3.2
850 1.3 1140 2.4
855 1.6 1145 3.6
900 1.8 1150 2.6
205 2.0 1155 2.9
240 2.4 1200 2.4
915 2.7 1205 2.3
920 3.0 1210 1.9
925 3.3 1215 1.9
930 3.1 1220 1.7
938 3.2 1225 1.8
240 3.2 1230 1.6
945 3.2 1235 1.6
950 3.2 1240 1.6
955 3.2 1245 1.6
1000 2.6 12540 1.6
1005 2.4 1255 1.6
1010 2.1 1300 1.6
1015 2.1 13085 1.6
1020 3.1 1310 1.4
1025 2.9 1315 1.5
1030 3.2 1320 1.3
1035 2.7 1325 1.3
1040 2.5 1330 1.2
1045 3.0 1338 1.2
1050 2.6 1340 1.1
1055 2.6 1345 1.0
1100 2.6 1350 1.0
1105 2.6 1358 0.97
1110 2.6 1400 0.%0
1115 2.7 1405 0.87
1120 2.9 1410 0.82



64 Table 40.--Snowmelt data, March 24,1981, for station
394236105042400 Villa Italia Storm Drain at Lakewood
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
1535 0.014 1645 2.1
1540 0.02 1650 1.9
1550 0.85 1655 1.7
1588 1.8 1700 1.5
1600 2.4 1705 1.4
1605 3.0 1710 1.2
1610 3.2 17185 1.1
1615 3.1 1720 1.00
1620 3.0 1725 0.87
1625 3.0 1730 .81
1630 2.8 1735 0.71
1635 2.6 1740 0.66
1640 2.4 1745 0.63
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Table 41.--Snowmelt data, March 28,1981, for station
324236105042400 Villa Italia Storm Drain at Lakewood
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Discharge, Discharge,
Time in ft3/s Time in ft3/s
645 0.45 14585 7.6
700 1.2 1200 5.9
705 1.7 1205 6.5
710 1.8 1210 7.0
715 1.7 12185 8.2
720 1.6 1220 12
725 1.6 1225 12
730 1.8 12390 9.4
73S 2.3 1235 7.9
740 2.9 1240 6.8
7485 2.6 1245 6.6
750 2.1 1250 5.7
755 1.7 1255 5.6
800 2.2 1300 4.6
805 2.1 1308 4.5
810 3.1 1310 4.6
815 2.2 1315 3.3
820 2.6 1320 3.2
825 2.1 1325 3.6
830 2.4 1330 3.3
835 .89 13385 2.1
840 1.6 1340 2.8
845 1.3 1345 3.5
850 0.514 1350 2.8
1025 0.96 1355 2.5
1030 1.0 1400 2.6
10385 0.80 1405 3.0
1040 0.7¢ 1410 2.5
1045 0.66 14185 3.4
1050 0.72 1420 1.6
10885 1.0 1425 1.2
1100 0.96 1430 1.1
1108 1.1 1435 2.5
1110 1.3 1440 2.9
1115 1.9 1445 1.7
1120 2.1 1450 1.1
1125 2.2 1455 0.57
1130 2.3 1500 1.7
113% 5.2 1508 3.4
1140 7.5 1510 2.4
1145 6.5 15185 3.3
1150 6.9 1520 1.7
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Table 41.--Spowmelt data, March 28,1981, for station
394236105042400 Villa Italia Storm Drain at Lakewood--Continued

T I A A G G W —_— - — - T - " —— - - — . — - — — W = - G G — G AR . . 4 W W G - —— " - —

Discharge, Discharge,
Time in ft3/s Time in ft3/s

- - —— . — - — - — - — T —— —— - ——— . . N S . . L mn G . S W G W M P WA W G A S G S S A S S W . S . - S

1825 2.6 igi0 0.84
1530 2.1 1815 0.57
1835 1.8 1820 0.36
1540 2.1 1825 0.80
1645 2.0 1830 0.79
1550 - 1.3 1835 1.4

1855 1.6 1840 2.0

1600 1.5 1845 2.2

1608 2.1 1850 1.7

1610 1.3 1858 1.5

1615 1.7 1900 1.2

1620 1.7 1908 1.4

1625 1.5 1910 1.2

1630 1.1 1945 1.1

1635 1.4 1920 1.4

1640 1.8 1925 1.2

1645 2.4 1930 0.97
16590 2.9 1935 0.90
1655 2.0 1940 1.4

1700 1.5 1945 1.1

1705 1.0 1950 0.95
1710 1.4 1988 0.81
1716 1.5 2000 0.82
1720 1.6 2005 0.88
1725 1.8 2040 0.82
1730 0.82 204S 0.56
1735 1.9 2035 0.74
1740 1.7 2040 0.93
1748 1.6 2050 0.96
1750 1.2 2250 1.1

1758 1.3 2320 1.7

1800 0.80 2400 0.79
1805 1.4
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Table 42.--Snowmelt data, March 29,1984, for station
394236105042400 Villa Italia Storm Drain at Lakewood

— —— — - ——— " —— — —— - W —— ——— —— ——— —— —— ————— — = > M WD —— . — D —in fa " D WD — — ————

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1150 0.83 1400 3.4
1205 0.95 1405 3.0
1210 1.00 1410 2.6
1215 1.2 14148 2.0
1220 1.3 1420 2.2
1225 1.4 1425 1.6
1230 1.5 1430 2.1
1235 1.6 1435 1.9
i240 1.8 1440 1.9
1245 1.8 1445 1.5
1250 2.2 1450 1.4
1255 2.3 1455 1.6
1300 2.8 1500 1.1
1305 2.8 15058 1.2
1310 2.9 1510 1.7
1315 2.7 1515 1.1
1320 2.9 1520 0.95
1325 3.7 1525 0.91
1330 3.4 1530 0.75
1335 4.0 1535 0.72
1340 3.3 1540 0.74
1345 3.1 1545 0.67
1350 3.4 1550 0.64
1358 2.8
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Table 43.--Snowmelt data, May 9,1981, for station
394236105042400 Villa Italia Storm Drain at Lakewood

Discharge, Discharge,
Time in ft3/s Time in ft3/s
4085 4.3 755 4.8
430 I4.8 800 4.8
435 1.6 805 -
440 1.6 810 l2.0
445 4.9 815 l2.6
450 2.1 820 13 4
455 2.8 825 lg. s
500 13,4 830 lg. 4
505 2.0 835 172.0
510 l6.3 840 172.6
515 5.7 845 19.7
520 40.0 850 lg.2
525 g 0 855 12.0
530 lo. ¢ 500 2.0
535 14 7 905 2.8
540 1.2 910 lg.3
545 13 7 915 lo. 7
550 13 4 920 l1o.2
G55 l2.9 925 le.s
600 l2. ¢ 930 lg.7
605 12 4 935 la.8
610 l2. 5 940 14.3
615 12.4 945 13.9
620 le2.s 950 13.7
625 12 .4 955 135
630 12.4 1000 3.5
635 2.4 1005 1z 4
640 12.4 1010 13 2
645 2.4 1015 13.3
650 l2.4 1020 12 4
655 l2.3 1025 13.2
700 l2.3 1030 13.2
705 2.2 1035 1z 2
710 l2.2 1040 12.9
715 lz2. 2 1045 14.8
720 la. 1 1050 15,4
725 4.9 1055 l14.8
730 14 .8 1100 14,0
735 4.9 1105 13.8
740 4.8 1110 13.6
745 4.8 1115 13.2
750 1.8 1120 13.1
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Table 43.--Snowmelt data, May 9,1981, for station
394236105042400 Villa Italia Storm Drain at Lakewood--Continued

- G - G — W . W WS . Gl . G e P W W — S T — S G Al T > S e G . - T - . W G - A A - G W . - — A WS = —

Discharge, Discharge,
Time in ft3/s Time in ft3/s
1128 12.9 1220 lg.2
1130 12.7 1225 12.2
1135 12.6 1230 lg.2
1140 12.5 12385 ly.9
1145 2.5 1240 12.1
1150 12.4 1245 l2.1
1185 12.3 1250 12.0
1200 l2.2 1255 12.0
1205 12.2 1300 ly.9
1210 12.2 13085 14.8
121% 12.2

1 Mixed rain and snow.
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RAINFALL-RUNOFF DATA FOR DENVER REGIONAL URBAN RUNOFF PROGRAM

Corrected rainfall-runoff data for April 23-24, 1980, for station 06710610
Rooney Gulch at Rooney Ranch from U.S. Geological Survey Open-File Report 81-682,
pages 27 and 28, are presented in table 4k. Rainfall-runoff data are presented
for the following stations:

Station number and name . Table
06710225 Big Dry Creek tributary at Easter Street=---==========--—c--a--o 45-58
06710610 Rooney Gulch at Rooney RanCh========m===moe oo eccm o mmeee 59-61
06711585 Asbury Park Storm Drain===-==-== == mmm e mmmm e o m e oo 62-63
06711586 Asbury Park Storm Drain at Asbury Avenue-----==-=--c===ca-o-mcax- 64-76
06711635 North Avenue Storm Drain at Denver Federal Center--=----=-=====-- 77-98
06711637 North Avenue Storm Drain at Denver Federal Center North Avenue-- 99-109
06713010 Cherry Knolls Storm Drain=-=-=-=====-cem e e eme e 110-123
06720420 Storm Drain at 116th Avenue and Claude Court-===---=======c=ma=-x 124-138

394236105042400 Villa Italia Storm Drajn==-=-——=me=mm-mmmmmm e mmmemmaem 139-158
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Table L4h.--Corrected rainfall-runoff data, April 23-24,1980, for station
06710610 Rooney Gulch at Rooney Ranch, near Morrison

(Rainfall is reported in amounts measured during specified time
increments; time increment is 45 minutes)

—— - — - - — — . D gup . TR ML G e SR TR S e T S D . e D T . - S . T - G S S - — - ———

Rainfall, in inches

Discharge, -—--------smeommmemem e

Time in ft3/s Gage 1 Gage 2 Gage 3
1615 0.00 Not working Not working 0.014
1630 0.00 0.01
1645 6.00 0.00
1700 0.01 0.02
1715 0.01 0.01
1730 0.02 0.01
1745 0.02 0.03
1800 0.03 0.03
1815 0.03 0.04
1830 0.03 6.03
184S 06.03 0.04
1900 0.04 0.03
1916 0.04 0.04
1930 0.04 6.01
1945 0.04 0.02
2000 0.04 0.02
2015 0.04 0.01
2030 0.04 0.02
2045 0.04 0.02
2100 0.04 0.03
2115 0.04 0.04
2130 0.04 0.06
2145 0.04 0.03
2200 0.06 0.01
2215 0.06 0.02
2230 0.06 0.00
2245 0.06 0.00
2300 0.06 0.0%
23145 0.06 0.02
2330 0.07 0.02
2345 0.09 0.02
2400 0.10 0.01
18 0.09 0.01
30 0.09 0.0¢
45 0.09 0.01
100 0.09 6.03
115 0.09 6.01
130 0.09 0.03
145 0.09 0.02
200 0.09 0.03
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Table L4k4.--Corrected rainfall-runoff data, April 23-24,1980, for station
06710610 Rooney Gulch at Rooney Ranch, near Morrison--Continued

—— . — o - - D . . . W S D W P S WP W WD > WA Ghe D WD WD e e W D G WS > D D = AP WD WD WD M A = G D W U T ———y WD W D W - B W - ——

Rainfall, in inches

Discharge, -———---=—ecemr e —————
Time in ft3/s Gage 1 Gage 2 Gage 3
245 0.09 Not working Not working 0.04
230 0.10 0.04
245 0.12 0.04
300 0.14 0.06
318 0.16 0.03
330 0.22 0.06
3485 0.27 0.07
400 0.37 8.06
4185 0.46 0.05
430 0.57 0.04
445 0.64 0.04
500 0.74 0.04
Si5 0.83 0.04
530 0.94 0.05
545 0.99 0.04
600 1.3 0.08
615 1.8 0.08
630 1.8 0.07
645 2.0 0.02
700 2.2 0.00
715 2.4 0.00
730 2.2 0.00
745 1.8 0.00
800 0.99 0.00
815 0.74 0.00
830 0.57 . 0.00
845 0.5¢ 0.00
900 0.38 0.00
215 0.26 0.00
230 0.19 0.00
245 0.42 0.00
1000 0.07 0.00
1045 0.03 0.00
1030 0.00 D.00
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Table 45.--Rainfall-runoff data, April 19AM,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

Rainfall, in inches

Discharge, @  ====----ceccm—csccscoo—ooo-
Time in ft3/s Gage 1 Gage 2
810 0.00 0.00 0.01
81S 0.00 0.014 0.00
820 0.00 0.01 0.01
825 0.00 0.01 0.01
830 0.03 0.01 0.01
835 0.34 0.04 0.04
840 D.66 0.00 0.00
845 0.66 0.00 0.00
850 0.514 0.00 0.00
855 0.38 0.00 0.00
900 0.26 0.00 0.00
240 0.00 0.00 0.04
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Table 46.--Rainfall-runoff data, April 19PM,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

Rainfall, in inches

Discharge, @ =  =—==--e-m-mmeoemcoocece—oooo-
Time in ft3/s Gage 1 Gage 2
1620 0.00 0.01 0.00
1630 0.00 6.00 0.014
1635 0.00 0.01 0.01
1640 0.00 0.00 0.01
1645 0.19 0.01 0.00
1700 0.23 0.00 0.01
17085 0.26 0.02 0.02
1710 0.88 0.02 0.02
1715 1.5 0.0¢ 0.01
1720 1.4 6.00 0.00
1725 1.1 0.00 0.00
1730 0.71 0.00 0.01
1735 0.51 0.01 0.00
1740 0.42 6.00 0.00
1745 0.30 0.00 0.00
1750 0.26 .00 0.00
1818 0.08 0.01 0.014
1825 0.10 0.00 .04
1830 0.19 0.01 0.00
1838 0.26 0.01 0.01
1908 0.16 0.01 0.014
1910 0.16 0.00 0.01
2250 0.00 0.04 0.00
2320 0.00 0.00 0.01
2350 0.00 0.01 0.01
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Table 47.--Rainfall-runoff data, May 3AM,1984, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

- S — T — s - - ——— . T G S > T - —— . —— — —— — —— - - — — — - —————— —— —— —

Rainfall, in inches

Discharge, @ = —==cmesmcecmeccmce e
Time in ft3/s Gage 1 Gage 2
245 0.00 0.00 0.04
300 0.00 0.01 0.00
315 0.00 0.00 0.014
335 0.03 0.01 0.04
340 0.05 0.02 0.02
345 0.42 0.01 0.01
350 0.82 0.01 0.00
385 0.82 0.00 0.00
400 0.614 0.00 0.01
405 0.42 0.014 0.00
410 0.34 0.00 0.01
418 0.42 0.02 0.03
420 0.99 6.02 0.02
425 1.9 0.03 0.03
430 2.3 0.02 0.02
435 2.4 0.02 0.02
440 2.0 0.01 0.04
445 1.9 0.02 0.01
450 1.5 0.00 0.00
455 0.99 0.00 0.00
500 0.66 0.00 0.01
508 0.38 0.00 0.00
540 0.23 0.00 0.00
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Table 48.~-Rainfall-runoff data, May 3PM,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

. — - — ——— — — ——— - — " - - G - T S - — S S —  —— — — - —— —— —— . —— — - S - ——

Rainfall, in inches

Discharge, @ =  —=-=--——-—ecooo—oo——o—oooooo
Time in ft3/s Gage 1 Gage &
1315 0.00 0.01 0.00
1320 0.00 0.04 0.09
1325 S.0 0.1S5 0.10
1330 Elé 0.16 0.114
1335 13 0.07 0.06
1340 7.5 0.00 0.00
1345 3.2 0.00 0.00
1350 1.6 0.00 06.00
1358 0.77 0.00 0.00
1400 0.47 0.00 0.00
0 0. 0
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Table 49.--Rainfall-runoff data, May 12-13,1981, for station

06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time

Rainfall, in inches

Discharge, @ = —-ssesscrccrcccrs e
Time in f£t3/s Gage 1 Gage 2
2000 0.00 0.00 0.01
2005 0.00 0.01 0.01
2020 0.13 0.01 0.01
2030 0.19 0.04 0.01
2035 0.30 0.014 0.04
2040 0.56 0.00 0.01
204S% 0.77 0.02 0.02
2050 1.7 0.02 0.02
2058 2.2 0.01 0.02
2100 2.1 0.00 0.00
2105 1.6 0.01 0.01
2110 0.99 0.00 0.00
2118 0.71 0.00 0.00
2120 0.51 0.014 0.01
2125 0.42 0.00 0.00
2130 0.38 0.04 0.00
2135 0.38 0.00 0.01
2140 0.38 0.01 0.01
2145 0.42 0.014 0.01
2150 0.56 0.01 0.01
2155 0.82 0.00 0.00
2200 0.88 0.01 0.01
2205 0.77 0.00 0.00
2210 0.66 0.01 0.01
2215 0.56 0.00 .00
2220 0.56 0.00 0.01
2225 0.51 0.01 0.00
2230 0.47 0.00 0.00
2235 0.42 0.00 0.01
2240 0.38 0.01 0.00
2245 0.34 0.00 0.01
2250 0.38 0.02 0.01
2255 0.66 0.01 0.00
2300 0.82 0.01 0.014
2305 0.88 0.00 0.014
23410 0.88 0.014 0.00
2315 0.74 0.00 0.00
2320 0.61 0.00 0.00
2325 0.51 0.00 0.01
2330 0.42 0.01 0.00
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Table 49.--Rainfall-runoff data, May 12-13,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near
Littleton--Continued

Rainfall, in inches

Discharge, @ = =  =—=-recceccmccrrr e m e

Time in ft3/s Gage 1 Gage 2
2335 0.34 0.00 0.00
2340 0.26 0.00 6.00
2345 0.23 0.00 0.00
2355 0.19 0.01 0.01
2400 0.23 0.00 0.00

15 0.26 0.00 0.01

20 0.26 0.01 0.00

50 0.13 0.00 g.01
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Table 50.--Rainfall-runoff data, May 16,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

Discharge, = =  ==—=-------—os-soooosooooos
Time in ft3/s Gage 1 Gage 2
548 0.00 0.00 0.00
550 0.00 0.00 .01
665 0.00 0.014 0.00
600 0.00 0.00 .01
605 0.30 0.01 .01
610 0.61 0.01 0.02
618 1.1 g0.00 0.014
620 1.3 0.0¢ 0.01
625 1.4 0.01 0.014
630 1.4 0.01 0.01
635 1.2 0.00 0.00
640 0.88 0.0¢ 0.01
645 0.66 6.00 0.00
650 0.514 0.00 0.00
655 0.38 0.00 0.00
700 0.30 0.00 0.00
708 0.26 0.00 0.00
710 0.19 0.014 0.00
715 0.16 0.00 0.01
750 0.05 0.00 0.014
800 0.08 0.01 0.00
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Table 51.--Rainfall-runoff data, May 17-18,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is S minutes)
: Rainfall, in inches
Discharge, @ = = =--e-co-cmmecmmmeem

Time in ft3/¢ Gage 1 Gage 2
505 0.00 0.04 0.014
525 0.0¢ 0.014 0.01
5§35 0.03 0.04 0.00
540 0.08 0.00 0.04
550 0.10 0.01 0.00
5585 0.13 0.01 0.02
600 0.34 0.01 0.04
6508 0.66 0.02 0.01
610 1.2 0.01 0.02
616 1.6 0.014 0.014
620 1.7 0.01 0.02
625 1.6 0.04 0.01
630 1.4 0.01 0.01
635 1.3 0.0 0.00
640 1.2 0.01 0.02
64% 1.2 0.02 0.04
6510 1.4 0.01 0.02
655 1.7 0.02 0.01
700 1.8 6.01 0.01
705 1.6 0.01 0.02
710 1.4 0.0% 0.01
715 1.4 0.01 0.014
720 1.4 0.01 0.04
725 1.4 0.00 0.00
730 1.1 0.01 0.01
735 0.88 0.00 0.00
740 0.66 0.00 0.014
745 0.56 0.00 0.00
750 0.42 0.04 0.00
800 0.34 0.00 0.01
805 0.34 0.01 0.00
810 0.34 0.014 0.01
815 0.42 0.00 0.0
820 0.56 0.01 0.0%
82% 0.74 0.01 0.04
830 0.82 0.014 .00
835 0.93 0.01 0.02
840 1.2 0.02 0.01
845 1.5 0.01 0.01
8540 1.5 0.00 0.01
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Table 51.--Rainfall-runoff data, May 17-18,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near
Littleton--Continued

Rainfall, in inches

Discharge, @  ==—mme—cemeccemccecae————e--
Time in ft3/s Gage 1 Gage 2
855 1.2 0.01 0.00
200 1.1 0.01 0.014
910 0.61 0.00 0.00
2185 0.61 0.00 0.01
920 0.66 0.04 6.00
925 0.66 0.00 0.01
936 0.61 0.04 0.00
240 0.56 0.00 0.00
945 0.51 0.00 0.01
950 0.42 0.01 0.00
955 0.38 0.00 0.00
1000 0.30 0.00 0.00
1008 0.26 0.00 0.00
1040 0.23 0.01 0.00
1045 0.03 0.00 0.014
1085 0.03 0.01 0.00
1100 0.03 0.00 0.01
1110 0.40 0.014 0.01
1115 0.19 0.00 0.00
1125 0.30 0.00 0.01
1130 0.34 0.01 0.00
1220 0.03 0.00 0.01
1410 0.00 0.04 0.01
14185 0.00 0.014 0.00
1420 0.00 0.01 0.02
1428 0.30 6.00 0.00
1430 0.82 0.02 0.02
1435 1.7 0.02 0.02
1440 2.3 0.01 0.02
1445 2.5 0.02 0.02
1450 2.5 0.01 0.014
1458 2.3 0.01 0.01
1500 2.0 0.01 0.01
1508 1.7 0.01 0.01
1510 1.4 0.01 0.04
1515 1.4 0.04 0.01
1820 1.4 0.01 0.01
1825 1.4 0.01 0.01
1830 1.4 0.00 0.01
1835 1.3 0.01 0.00
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Table 51.--Rainfall-runoff data, May 17-18,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near
Littleton~-Continued

Rainfall, in inches

Discharge, @ = = ——cececcemceecmrecee e
Time in ft3/s Gage 1 Gage 2
1540 1.1 0.00 0.01
1545 0.93 0.014 0.00
1850 0.93 0.01 0.014
1658 0.99 0.014 0.01
1600 1.4 0.00 0.04
1605 1.1 0.01 0.01
1610 1.1 0.01 0.01%
1615 1.4 0.02 0.02
1620 1.9 0.01¢ 0.01
1625 2.1 .04 0.02
1630 2.1 0.01 0.01
1635 1.9 0.0% 0.0%
1640 1.8 0.01 0.0%
1645 1.6 0.01 0.04
1650 1.6 ° 0.04 0.04
1655 1.6 0.00 0.01
1700 1.8 0.0% 0.014
1708 1.4 0.01 0.01
1710 1.4 0.01 0.0t
1718 1.4 0.01 0.01
1720 1.4 6.00 0.00
1725 1.4 0.01 0.01
1730 1.2 0.00 0.01
1735 1.1 0.01%1 0.01
1740 1.2 0.01 0.014
17485 1.2 0.00 0.00
1750 1.2 0.01 0.01
1755 1.1 0.01 0.01
1800 1.1 0.00 0.00
1805 0.93 0.00 0.00
1810 0.82 0.01 0.01
1815 0.74 0.00 0.00
1820 0.66 0.01 0.014
1830 0.66 0.00 0.01
1835 0.64 0.01 0.00
1845 0.64 0.0% 0.014
1850 0.56 0.00 0.00
1855 0.586 0.00 0.01
1905 0.51 0.014 0.00
1940 0.42 0.00 0.00
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Table 51.--Rainfall-runoff data, May 17-18,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near
Littleton--Continued

Rainfall, in inches

Discharge, @ = =  <——=scmecaccsncem— e

Time in ft3/s Gage 1 Gage 2
19185 0.38 0.00 0.04
1920 0.34 0.00 0.00
1930 0.30 0.01 0.00
1940 0.26 0.00 0.01
1948 0.23 0.00 0.00
2000 0.19 0.01 0.00
2010 0.16 0.00 0.01
2035 0.10 0.014 0.01
2108 0.13 0.01 0.01
2130 0.08 0.00 0.0
2138 0.10 0.014 0.00
2150 0.16 0.00 0.014
2200 0.16 0.01 0.00
2220 0.16 0.00 0.01
2225 0.16 0.01 0.00
2240 0.16 0.00 0.01
2255 0.13 0.01 0.00
2310 0.13 0.00 0.04
2335 0.08 0.01 0.00
2345 0.08 0.00 0.01
2355 0.08 0.01 0.00
2400 0.08 0.00 0.00
10 0.10 0.00 0.01
&0 0.03 0.01 0.00
108 0.03 0.00 0.04
128 0.03 0.014 0.00
135 0.05 0.00 0.01
210 6.08 0.014 0.00
240 0.02 0.00 0.014
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Table 52.--Rainfall-runoff data, May 28,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

- — " T R G G - - Y — —— — — - - . — W - G - - G — " W —— " - —— ——- - —-

Rainfall, in inches

Discharge, e ——— e
Time in ft3/s Gage 1 Gage 2
140 0.00 0.014 0.01
2085 0.02 0.01 6.014
210 0.02 0.00. 0.014
215 0.03 0.02 0.04
225 0.51 0.00 0.01
235 0.34 0.01 0.00
240 0.26 0.02 0.014
245 0.71 0.03 0.03
250 2.1 0.03 0.08
255 3.4 0.04 0.03
300 3.4 0.02 0.02
305 2.8 0.04 0.02
310 2.5 0.014 0.01
318 2.0 0.014 0.01
320 1.6 0.01 0.014
325 1.4 0.02 0.01
330 1.4 0.00 0.01
335 1.1 0.00 0.00
350 0.34 0.01 0.00



85

Table 53.--Rainfall-runoff data, May 28-29,1981, for station
06710225 Big Dry .Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

Rainfall, in inches
Discharge, @ = =  =-e-cccmccceccocccmee——n——

Time in ft3/s Gage 1 Gage 2
2255 g.00 0.014 0.01
2320 0.00 0.00 0.04
2325 06.00 0.01 0.00
2400 0.00 0.00 0.00
105 0.00 0.00 0.02
110 0.00 0.02 0.02
115 0.99 0.01 0.02
120 1.4 0.02 0.01
128 1.6 0.00 0.0t
130 1.4 0.014 0.014
135 1.1 0.01 0.00
140 0.82 0.00 0.00
150 0.34 0.01 0.02
228 0.08 0.01 0.014
230 0.10 0.02 0.03
235 0.93 0.02 0.02
2490 2.3 0.02 .02
245 2.8 g.02 0.02
250 2.7 0.02 0.02
255 2.3 0.0t 0.01
300 1.9 0.02 0.02
305 2.6 0.03 0.03
310 3.3 ‘0.04 0.05
315 5.2 0.04 0.03
320 4.4 0.02 0.01
325 3.3 0.02 0.03
330 3.0 0.03 0.03
335 3.3 0.02 0.01%1
340 3.1 0.01 0.0%1
345 2.4 0.01 0.014
350 1.8 0.014 0.04
3588 1.6 0.014 0.02
400 1.6 0.02 0.01
405 1.9 0.01 0.04
410 1.7 0.00 0.01
415 1.4 0.01 0.00
420 0.82 0.00 0.00
425 0.56 0.00 0.00
430 0.42 0.00 0.04
655 0.00 0.01 0.00
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Table 54.--Rainfall-runoff data, June 11-12,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is S minutes)

G B G D - G G DA D = B B D D B B G B D M B —— - T S D D D TR S D > B - B T G G B = B VD B - N - -

Rainfall, in inches

Discharge, @ = = = === ceesceecccnececncne e
Time in ft3/s Gage 1 Gage 2
2320 0.00 0.00 0.02
2325 0.00 0.07 0.09
2330 5.3 0.04 0.04
2335 S.0 0.0% 0.01
2340 3.0 0.00 0.00
2345 1.7 0.00 0.00
2350 0.99 0.00 0.00
23588 0.61 0.00 0.00
2400 0.38 6.00 0.00
10 0.16 0.14 0.12
15 15 0.47 0.17
20 E17 0.03 0.01
25 E 26 0.02 0.03
30 E 23 0.08 0.13
35 14 0.08 0.02
40 7.8 0.014 0.01
45 4.2 0.00 0.00
50 2.0 0.00 0.00
sS 13 0.01% 0.01
100 1.1 0.00 0.00
105 0.82 0.01 0.00
140 0.74 0.00 0.00
115 0.61 0.00 0.01
120 0.99 0.04 0.03
125 1.7 0.00 0.00
130 1.5 0.00 6.00
135 1.1 0.00 0.00
140 0.77 0.01 0.04
145 0.61 0.00 0.00
150 0.47 0.00 0.00
155 0.38 0.00 0.00

E=Estimated.
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Table 55.~-Rainfall-runoff data, June 29,1981, for station
06710225 Big Dry Creek tributary at Easter Street, near Littleton

(Rainfall is reported in amounts measured during specified time
increments; time increment is 5 minutes)

. e . S S W T G G D D W SED G . S S S CES W G GRS CED GNP . - GED W - G - . ———— D G W) = - — > — ——— =

Rainfall, in inches

Discharge, @ = =  =—=eeccceccerrcmm e
Time in £t3/s Gage 1 Gage 2
1635 0.00 0.04 0.01
1640 0.00 0.02 0.04
1645 11 0.15 0.18
1650 -- 0.22 0.20
16586 -- 0.25 0.15
1700 -- 0.03 0.07
1708 ESé6 0.02 0.08
1710 E4o0 0.03 0.05
1715 Ea8 0.01 0.04
1720 Ei9 0.01 0.02
1725 13 0.00 0.00
1730 9.3 0.00 0.00
1735 6.4 06.00 6.00
1740 4.8 0.00 0.00
1745 3.6 0.00 0.014
1750 2.9 0.00 0.00
1755 2.3 0.014 0.00
1800 1.9 6.00 6.00
1805 1.7 0.00 0.00<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>