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GLOSSARY

catehment area.--An area surrounded by a continuous ridge within which all
runoff is expected to join into a single flow stream, and which extends
to the point of junction of this flow stream (downstream) with the ridge.
Natural boundaries, manmade boundaries, or minimum size of pipe are
criteria which can be used to define the catchment (Alley, 1976).

constituent load.--The total amount of a selected constituent in a storm
runoff, or a specified period of time, discharged into a receiving 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).

model calibration.--The process of fitting a model to a set of observed data.
This is done by changing unknown or uncertain model parameters
systematically within their allowable ranges until a '‘best' fit of the
model to the observed data is achieved (Alley, 1976).

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

receiving water.--'"Natural'' body of water that runoff from one or more catch-
ments enters; this includes a tributary, river, estuary, bay, lake, or
other body of water.

METRIC CONVERSION FACTORS

Multiply By To obtain

inch 25.40 millimeter
foot (ft) .3048 meter
acre .4047 hectare
square mile 2.590 square kilometer
cubig foot per second (CFS or .02832 cubic meter per second

ft3/s)
ton per acre-foot (ton per ac-ft) 1.119x10"3 metric ton per cubic hectometer
ton per day .9072 metric ton per day

microgram per liter (UG/L)
milligram per liter (MG/L)
milliliter (ML)

Vi



HYDROLOGIC DATA FOR URBAN STORM RUNOFF FROM THREE LOCALITIES

IN THE DENVER METROPOLITAN AREA, COLORADO

By Sherman R. Ellis

ABSTRACT

Urban storm-runoff data, collected from 1975 to 1977, on three catchment
areas in the Denver metropolitan area are presented in this report. The
catchments are predominantly a single-family residential catchment area in
Littleton, a multifamily residential and commercial catchment area in Lake-
wood, and a high-density residential and commercial catchment area in Denver.
Precipitation, rainfall-runoff, snowmelt-runoff, water-quality (common con-
stituents, nutrients, biochemical oxygen demand, coliform bacteria, and
solids, trace elements, and pesticides), and catchment-area data are necessary
to use the U.S. Environmental Protection Agency's Storm Water Management Model
Il. The urban storm-runoff data may be used by planning, water-management,
and environmental-protection agencies to assess the impact of urban storm run-
of f on the hydrologic system.

INTRODUCTION

Colorado and, in particular, the Denver metropolitan area are experienc-
ing an increase in population and industry that is having a profound effect on
water quality and on the usefulness of streams draining the area. Water-
quality problems can be unusually severe in urban areas as a result of dense
population and numerous industrial operations. The quality of the urban storm
runoff flowing into the receiving waters is a factor that needs to be
considered in waste-treatment-management systems because of the potential for
pollution by the runoff.

Public Law 92-500, the Federal Water Pollution Control Act, (amendment of
1972) Section 208, requires the development and implementation of a plan for a
coordinated waste-treatment-management system. State, county, and local
agencies have directed attention to the identification of major sources of
water pollution--untreated or inadequately treated domestic and industrial
waste. Ultimately, though, attention needs to be directed toward identifica-
tion and description of less obvious water-pollution sources. Storm-water
runoff is one such source of water-quality degradation. A hydrologic-data
base is necessary to permit determination of the magnitude and type of pollu-
tion caused by storm-water runoff.



During 1975, the U.S. Geological Survey entered into separate, but coor-
dinated, cooperative agreements with the Denver Board of Water Commissioners,
the Denver Regional Council of Governments, and the Urban Drainage and Flood
Control District to investigate the quantity and quality of urban storm runoff
originating from three catchment areas in the Denver metropolitan area. The
catchment areas selected were a single-family residential catchment area in
Littleton where storm runoff flows out of the catchment area in a tributary to
Big Dry Creek, a multifamily residential and commercial catchment area in
Lakewood where storm runoff flows out of the catchment area through a storm
drain at North Avenue on the Denver Federal Center, and a high-density resi-
dential and commercial catchment area in Denver where storm runoff flows out
of the catchment area through a storm sewer at Thirty-sixth Street. Monitor-
ing sites were established by the U.S. Geological Survey at the points where
the storm runoff leaves each catchment area. The identification of the moni-
toring sites used in this report are: 06710200 Big Dry Creek tributary at
Littleton; 06711635 North Avenue Storm Drain at Denver Federal Center, at
Lakewood; and 06714100 Thirty-sixth Street Storm Sewer at Denver. The loca-
tions of the monitoring sites are shown on figure 1 and general information
about the sites is summarized in table 1.

Table 1.--Selected data for monitoring sites
and their catchment areas

u.s. Percentage
Geological Latitude- of area
Survey longitude covered by
downstream of Drainage effective
order monitoring area, impervious
number Name of monitoring site site in acres surfaces

06710200 Big Dry Creek tributary
at Littleton---------- 39°35'46",
104°57' 06" 606 15

06711635 North Avenue Storm Drain
at Denver Federal Cen-

ter, at Lakewood------ 39°43'21",
105°07"' 47" 76.7 30
06714100 Thirty-sixth Street
Storm Sewer at Denver- 39°46'23",
104°58"' 46" 2,246 4o
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Publication of the precipitation, hydraulic, and water-quality data is
intended to serve two purposes:

1. To make the data available to planning, water-management, and
environmental-protection agencies so that they may use the data to assist in
assessing the impact of urban storm runoff on the hydrologic system.

2. To provide data needed to apply the U.S. Environmental Protection
Agency's Storm Water Management Model 11 (Huber and others, 1975) or similar
models to the catchment areas.

APPROACH

Automated water-quality sampliing and rainfall-runoff monitors were
installed at each site during February 1976. The automated monitor and its
operation is described by Smoot, Davidian, and Billings (1974). Gage height-
discharge relationships for sites 06711635 North Avenue Storm Drain at Denver
Federal Center, at Lakewood, and 06714100 Thirty-sixth Street Storm Sewer at
Denver, were derived using V-notch weirs and their theoretical ratings. The
gage height-discharge relationship for site 06710200 Big Dry Creek tributary
at Littleton was derived using the step-backwater approach (Shearman, 1976),
supplemented by current-meter measurements.

Prior to February 1976, sampies for water-quality analysis were collected
from the three sites at times that were not correlated with rainfall runoff.
These samples, referred to as miscellaneous samples in this report, were
analyzed for numerous water-quality constituents to determine which water-
quality constituents were to be analyzed in samples collected later in the
investigation, following installation of the monitors.

DESCRIPTION OF THE CATCHMENT AREAS

Littleton

The catchment area in Littleton (fig. 2) consists of 606 acres (0.95
square mile), of which approximately 75 percent is single-family dwellings and
25 percent is parks and open space. Approximately 15 percent of the catchment
area is covered by effective impervious surfaces and 10 percent of the
catchment area by noneffective impervious surfaces. The catchment area has
essentially no storm-sewer system, relying mostly on street gutters and
ditches for flow conveyance.

Three rain gages were installed in the catchment area (fig. 2). Rain
gage 1 is located at the shelter housing the monitor, rain gage 2 is Jlocated
at Newton Junior High School, and rain gage 3 is located at Ames Elementary
School.
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for the catchment area in Littleton drained by tributary to Big Dry Creek.
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Lakewood

The catchment area in Lakewood (pl. 1) consists of 76.7 acres
(0.12 square mile), of which approximately 50 percent is undeveloped land,
about 30 percent is multifamily dwellings, and about 20 percent is commercial

development. Approximately 30 percent of the catchment area is covered by
effective impervious surfaces and approximately 10 percent by noneffective
impervious surfaces. A trunk storm sewer crosses the catchment area in the

center of the southern one-half of the area. Street gutters convey the runoff
to the storm sewer.

One rain gage was installed in the catchment area at the shelter housing
the monitor (pl. 1). The rain gage probably provides adequate rainfall data
for the catchment area except during localized thunderstorms.

Denver

The catchment area in Denver (pl. 2) consists of 2,246 acres (3.5 square
miles), of which about 37 percent is multifamily dwellings, about 37 percent
is mixed single-family and multifamily dwellings, about 20 percent s
commercial development, and 6 percent 1is parks. Some of the high-use
commercial areas, especially near the South Platte River, contain several
small industrial establishments. Approximately 40 percent of the catchment
area is covered by effective impervious surfaces and about 25 percent of the

catchment area by noneffective impervious surfaces. The catchment area is
completely underlain by a complex storm-sewer system that conveys the runoff
through the Thirty-sixth Street storm sewer. The catchment area is

representative of other parts of the city's urban center.

Three rain gages were installed in the catchment area (pl. 2). Rain
gage 1 is located at the shelter housing the monitor, rain gage 2 is Jlocated
at Gilpin Elementary School, and rain gage 3 is located at Morey Junior High
School.



RAINFALL DATA

Daily average rainfail data for the Littleton catchment area
are presented in table 2, for the Lakewood catchment area in
table 3, and for the Denver catchment area in table 4. The rainfall
data for the Littleton catchment area (table 2) and the Denver
catchment area (table 4) represent the average rainfali for each

catchment area based on data coliected from aii the rain gages.

Rainfall data for the Denver catchment area are presented only
for 1976 because periodic instrument malfunctions prevented
obtaining a complete record for 1977. Rainfall data for Denver for
1977 may be obtained from the National Weather Service and can be
used to obtain an estimate of daily vrainfali for the Denver

catchment area.



Table 2.--Estimated rainfall for 1976-77 from unofficial gages

for Littleton catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]

1976
Day April May June July August September October
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 .00 .00 .02 .00 .27 .00 .00
3 .00 .00 .00 .00 .40 .00 .00
L .00 .00 .00 .00 .19 .00 .00
5 .00 .00 .00 .00 .13 .00 .00
6 .00 .00 .00 .00 .00 .00 .00
7 .00 .13 .00 .00 .00 .00 .15
8 .00 .00 .00 .00 .00 .24 (1)
9 .00 .00 .00 .00 .00 .1 --=
10 .00 .00 .00 .00 .00 .00 ---
11 .00 .00 .00 .00 .00 .00 ---
12 .00 .00 .00 .00 .00 .00 ---
13 .00 .00 .00 .0k .00 .00 ---
14 .00 .00 .00 .00 .00 .06 ---
15 .00 .00 .00 .00 .00 .00 ---
16 .00 .00 .00 .00 .00 .05 ---
17 .00 .05 17 .00 .00 .00 ---
18 .13 .00 .52 .00 .00 .00 ---
19 .03 .00 .00 .00 .00 .00 --=
20 .00 .00 .00 .06 .00 .00 ---
21 .05 .10 .00 .00 .00 .00 ---
22 .00 .45 .00 .00 .00 .00 ---
23 .00 .00 .00 .00 .00 .21 ---
24 .00 .00 .12 .00 .00 .00 ---
25 .00 .02 .00 .00 A4 .00 ---
26 .00 .00 .00 .28 .00 .23 ---
27 .00 .00 .00 .10 .00 .59 ---
28 .15 .00 .00 .00 .00 .00 ---
29 .00 .00 .00 .00 .00 .00 -
30 .46 .00 .00 .00 .00 .00 -—-
31 --- .08 --- .00 .00 --- --=



Table 2.--Estimated rainfall for 1976-77 from unofficial gages
for Littleton catehment area--Continued

1977

Day April May June July August September October

0.00 0.00 0.01 --- --- --- ---
.00 .02 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.0l .00 .00 --- --- --- ---
.01 .00 .00 --- --- --- ---

.00 .00 .00 --- --- - ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---
.00 .00 .00 --- --- --- ---

O\ O~ O Ul W N =

1 .00 .00 .00 --- --- --- ---
12 .03 .00 .36 --- --- --- ---
13 .07 .00 .01 --- --- --- ---
14 .0k .01 .06 --- --- -—- ---
15 .00 .00 (2) --- --- --- ---

16 .22 .00 --- - —-- ——- ——-
17 .00 .00 --- --- —-- - ——-
18 .00 .00 —-- --- - - ---
19 .05 .00 - - --- --- ---
20 .27 .00 --- --- --- --- -

21 .03 .03 —-s - --- --- ---
22 .00 .00 . --- - --- ---
23 .00 .00 --- --- - - ---
214 .00 .00 --- - - - ---
25 .00 .00 --- --- - ——u -—-

26 .00 .00 --- --- --- --- ---
27 .00 .00 --- --- --- --- ---
28 .00 .00 --- --- --- --- ---
29 .00 .0k --- --- --- --- ---
30 .00 .00 --- --- --- --- ---
31 --- .00 --- --- --- --- ---

lgage discontinued October 8, 1976.
2Gage discontinued June 14, 1977.



Table 3.--Estimated rainfall for 1976-77 from unofficial gage

for Lakewood catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]
1976
Day April May June July August September October
1 0.00 0.00 0.06 0.00 0.28 0.01 0.00
2 .00 .00 .00 .00 .02 .00 .00
3 .00 .00 .00 .00 .51 .00 .00
L .00 .00 .00 .00 .10 .00 .00
5 .00 .00 .00 .00 .00 .00 .01
6 .00 .05 .00 .00 .00 .00 .00
7 .00 .00 .02 .00 .00 .00 .46
8 .00 .00 .00 .00 .00 17 .03
9 .00 .00 .00 .00 .01 .02 .00
10 .00 .10 .00 .00 .0k .00 &
11 .00 .00 .00 .00 .00 .00 ---
12 .00 .00 .00 .00 .04 .00 --—-
13 .00 .00 .00 .00 .00 .00 -
14 .00 .00 .00 .00 .00 .26 -——
15 .00 .00 .00 .00 .00 .59 -
16 .00 .11 .00 .00 .00 .06 -—-
17 .00 .00 .00 .00 .00 .00 ---
18 .00 .00 1.02 .00 11 .05 -—-
19 .00 .00 .15 .00 .02 .23 ---
20 .12 .01 .00 .23 .00 .22 ---
21 .00 .09 .00 .26 .00 .00 ---
22 .00 .29 .00 .00 .00 .00 -
23 .00 .12 .07 .00 .00 .07 ---
24 .00 .00 .06 .00 .01 .00 ---
25 .00 .12 .00 .00 .05 .28 -
26 .09 .01 .00 .14 .00 .59 --=-
27 .06 .00 .00 .19 .00 .91 -
28 11 .00 .00 .00 .00 14 -—-
29 .00 .00 .00 .00 .00 .01 -—-
30 .37 .00 .00 .00 .00 .00 -—-
31 --- .00 -—- .00 .00 - -
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Table 3.--Estimated rainfall for 1976-77 from unofficial gage
for Lakewood catchment area--Continued

1977

Day April May June July August  September October

--- 0.00 --- --- --- --- ---

.00 .00 --- --- -— -—- -

.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---
.00 .00 --- --- --- --- ---

OW oo~ O VT Wi =

11 .16 .00 --- -—- - - -
12 .28 .00 --- - -—- --- -—-
13 .29 .00 --- --- - -— -
14 .02 .00 --- -—-- - - ---
15 b9 .00 - --- --- —- ---

16 .21 .00 --- --- --- - -
17 .00 .00 --- --- --- --- ---
18 .01 .00 --- --- --- --- -
19 .03 .00 --- --- --- --- ---
20 .74 .00 --- --- --- --- ---

21 .06 .15 --- --- --- --- ---
22 .00 (2) - - - --- ---
23 .00 --- --- --- --- --- ---
24 .00 --- --- --- --- --- ---
25 .00 --- --- --- --- --- ---

26 .00 —.- e --- --- --- ---
27 .00 --- --- --- --- --- -~
28 .00 --- --- --- --- --- ---
29 .00 --- --- --- --- --- ---
30 .00 --- --- --- --- --- ---
31 --~

!Gage removed October 9, 1976.
2Gage removed May 21, 1977.
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Table h.--Estimated rainfall for 1976 from unoffictal gages

for Denver catchment area

[Rainfall, in inches, reported at 0800 hours for the preceding 24 hours]

Day April May June July August September October
1 0.00 0.00 0.00 0.00 0.90 0.00 0.00
2 .00 .00 .00 .00 17 .00 .00
3 .00 .00 .00 .00 .00 .00 .00
L .00 .00 .00 .00 .27 .00 .00
5 .00 .02 .00 .00 .00 .00 .00
6 .01 .02 .04 .00 .00 .00 .23
7 .01 .01 .02 .00 .02 .00 (1)
8 .00 .00 .00 .00 .00 .00 ---
9 .00 .00 .00 .00 .00 .00 -

10 .00 .00 .00 .00 .00 .00 ---

1 .00 .00 .00 .00 .01 .00 ---

12 .00 .00 .00 .01 .04 .00 ---

13 .00 .00 .00 .00 .03 .02 ---

14 .00 .00 .00 .00 .00 .23 ---

15 .03 .02 .00 .00 .00 .08 ---

16 .00 .00 .00 .00 .00 .00 ---

17 .43 .00 .13 .00 .06 .02 -—-

18 .00 .00 .38 .00 .00 .00 ---

19 .00 .00 .00 .28 .02 .27 -—-

20 .07 .02 .00 .34 .00 .00 ---

21 .00 .23 .00 .38 .00 .00 ---

22 .00 .23 .00 .00 .00 .15 ---

23 .02 .00 .09 .05 .00 .00 ---

24 .00 .01 .01 .00 .09 .00 -==

25 .00 .08 .00 1.29 .00 .29 ---

26 .06 .00 .06 .00 .00 -39 --=

27 .36 .00 .00 .00 .00 .13 ---

28 .00 .00 .00 .00 .00 .00 -=-

29 .19 .00 .00 .00 .00 .00 -—-

30 .38 .00 .00 .01 .00 .00 ---

31 --- .00 --- .01 .07 --- ---

lgage discontinued October 7, 1976.
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RAINFALL-RUNOFF DATA

Rainfall-runoff data obtained for the Littleton catchment area
are presented in tables 5 through 13. Estimated values of runoff in
the tables were determined using two different methods. A1l
estimated values of runoff, except those for April 29, August 1, and
September 7, 1976, were determined by manual plotting of a
hydrograph and estimating the beginning and ends of the hydrograph.
Estimated values of runoff for April 29, August 1, and September 7,
1976, were made using the Storm Water Management Model || (Huber and
others, 1975). These estimates are subject to revision because of

continuing calibration refinement of the model.

Additional rainfall-runoff data for the Littleton catchment
area are presented in two reports by Ducret and Hodges (1972, 1975).
The data presented in their reports may not correlate with the data
presented in this report because in the previous reports rainfall
was measured at one rain gage located at the present site of the
monitor instead of the three rain gages used in this investigation.
Also, the flow record was obtained from different measuring devices
at about the same location. The above-stated differences need to be
considered when computer modeling of the catchment area is

attempted.
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Table 5.--Rainfall-runoff data, April 29, 1976, for
station 06710200 Big Dry Creek tributary at Littletonm

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches
Time D;§C2223§’ Gage 1 Gage 2 Gage 3
1905 0.00 e 0.00 0.00 0.00
1910 .00 e .01 .00 .00
1915 .00 e .00 .00 .00
1920 .00 e .00 .00 .00
1925 .02 e .00 .00 .00
1930 .02 e .00 .00 .00
1935 .03 e .00 .00 .00
1940 .05 e .00 .00 .00
1945 .06 e .00 .01 .01
1950 .06 e .00 .00 .01
1955 .06 e .00 .00 .00
2000 .06 e .00 .01 .00
2005 .08 e .01 .00 .00
2010 .14 e .00 .00 .00
2015 .26 e .00 .00 .00
2020 b2 e .00 .00 .01
2025 .56 e .01 .01 .00
2030 .62 e .00 .00 .01
2035 .66 e .00 .00 .00
2040 .73 e .01 .01 .00
2045 .03 e .00 .00 .00
2050 .95 e .00 .00 .01
2055 1.0 e .00 .00 .00
2100 1.1 e .01 .01 .01
2105 1.1 e .02 .01 .01
2110 1.2 e .01 .01 .01
2115 1.8 e .00 .01 .01
2120 3.2 e .01 .00 .00
2125 5.3 e .01 .01 .00
2130 7.2 e .01 .01 .01
2135 8.6 e .01 .02 .01
2140 10 e .01 .01 .01
2145 12 e .00 .00 .01
2150 14 e .01 .01 .00
2155 15 e .00 .00 .01
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Table 5.--Rainfall-runoff data, April 29, 1976, for
station 06710200 Big Dry Creek tributary at Littletorn--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2200 14 e 0.00 0.00 0.00
2205 13 e .00 .00 .00
2210 12 e .00 .00 .01
2215 10 e .01 .01 .00
2220 9.1 e .00 .00 .01
2225 8.1 e .00 .00 .00
2230 7.7 e .01 .01 .00
2235 7.7 e .00 .00 .00
2240 7.8 e .00 .00 .00
2245 7.8 e .00 .01 .01
2250 7.6 e .01 .00 .00
2255 7.1 e .00 .00 .00
2300 6.8 e .00 .00 .00
2305 6.6 e .00 .00 .00
2310 6.5 e .00 .00 .00
2315 6.0 e .00 .00 .00
2320 5.2 e .00 .00 .00
2325 L.h e .00 .01 .00
2330 3.9 e .01 .00 .01
2335 3.3 e .00 .01 .00
2340 3.3 e .00 .00 .00
2345 3.8 e .01 .00 .01
2350 L. e .00 .00 .00
2355 5.1 e .00 .00 .00
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Table 6.--Rainfall-runoff data, May 30, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;;C?iggz’ Gage 1 Gage 2 Gage 3
1325 0.00 e 0.02 0.02 0.00
1330 Lo e .07 .06 .02
1335 10 e .05 .05 .02
1340 15 .07 .05 .05
1345 25 .04 .05 .05
1350 49 .02 .03 .02
1355 60 .02 .03 .02
1400 63 .01 .01 .00
1405 54 .00 .01 .00
1410 38 .00 .00 .00
1415 19 .00 .00 .00
1420 12 .00 .00 .00
1425 9.0 e .00 .00 .00
1430 7.5 e .00 .00 .00
1435 6.0 e .00 .00 .00
1440 5.0 e .00 .00 .00
1445 Lo e .00 .00 .00
1450 3.5 e .00 .00 .00
1455 3.0 e .00 .00 .00
1500 2.5 e .00 .00 .00
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Table 7.--Rainfall-runoff data, July 25, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is varied. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1730 0.00 e 0.01 0.05 0.00
1732 .00 e .0k .07 .00
1734 .20 e .03 .07 .02
1736 .80 e .02 .05 .01
1738 1.5 e .02 .02 .03
1740 3.0 e .01 .01 .05
1742 5.0 e .01 .00 .03
1744 12 e .00 .00 .03
1746 30 .00 .00 .02
1748 43 .00 .01 .02
1750 52 .00 .00 .01
1752 60 .00 .00 .00
1754 65 .00 .00 .00
1756 67 .00 .00 .00
1758 69 .00 .00 .00
1800 68 .00 .00 .01
1802 66 .00 .00 .00
1804 62 .00 .00 .00
1806 55 .00 .00 .00
1808 46 .00 .00 .00
1810 34 .00 .00 .00
1812 24 .00 .00 .00
1814 15 .00 .00 .00
1816 13 .00 .00 .00
1818 9.0 e .00 .00 .00
1820 7.0 e .00 .00 .00
1822 5.5 e .00 .00 .00
1824 5.0 e .00 .00 .00
1832 4.5 e .00 .00 .00
1836 L.o e .00 .00 .00
1840 3.8 e .00 .00 .00
1844 3.5 e .00 .00 .00
1858 3.3 e .00 .00 .00
1902 3.0 e .00 .00 .00
1906 2.8 e .00 .00 .00
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Table 7.--Rainfall-runoff data, July 25, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1910 2.5 e 0.00 0.00 0.00
1924 2.3 e .00 .00 .00
1928 2.0 e .00 .00 .00
1932 1.8 e .00 .00 .00
1936 1.5 e .00 .00 .00
1948 1.2 e .00 .00 .00
1952 1.0 e .00 .00 .00
2006 .80 e .00 .00 .00
2018 .70 e .00 .00 .00
2022 .60 e .00 .00 .00
2026 .50 e .00 .00 .00
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Table 8.--Rainfall-runoff data, August 1, 1976, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 4 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft®/s Gage 1 Gage 2 Gage 3
0150 0.00 e 0.00 0.01 0.02
0154 .00 e .02 .01 .02
0158 .00 e .01 .03 .01
0202 .05 e .01 .01 .02
0206 .27 e .02 .02 .01
0210 1.1 e .02 .01 .01
0214 3.3 e .00 .01 .01
0218 7.8 e .01 .01 .00
0222 12 e .01 .01 .00
0226 16 e .01 .01 .02
0230 17 e .01 .01 .01
0234 17 e .01 .01 .01
0238 18 e .02 .01 .02
0242 19 e .01 .02 .01
0246 20 e .02 .02 .02
0250 24 e .01 .01 .01
0254 27 e .01 .01 .01
0258 29 e .01 .01 .01
0302 30 e .01 .00 .01
0306 29 e .00 .01 .00
0310 26 e .01 .00 .01
0314 23 e .00 .01 .00
0318 21 e .01 .00 .00
0322 18 e .00 .00 .00
0326 17 e .00 .00 .00
0330 15 e .00 .01 .01
0334 14 e .00 .00 .00
0338 12 e .00 .00 .00
0342 11 e .00 .00 .00
0346 9.7 e .00 .00 .00
0350 8.9 e .00 .00 .00
0354 8.1 e .00 .00 .00
0358 7.2 e .00 .00 .00
0402 6.3 e .00 .00 .00
0406 5.5 e .00 .00 .00
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Table 8.--Rainfall-runoff data, August 1, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0410 4.8 e .00 .00 .00
0414 3.6 e .00 .00 .00
0418 3.2 e .00 .00 .00
0422 2.8 e .00 .00 .00
0426 2.8 e .00 .00 .00
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Table 9.--Rainfall-runoff data, September 7, 1976, for
station 06710200 Big Dry (Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 2 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft3/s

1502 0.00 e 0.00 0.00 0.05
1504 .00 e .01 .00 .06
1506 .00 e .00 .00 .03
1508 .00 e .00 .00 .03
1510 .20 e .00 .00 .02
1512 .50 e .00 .00 .02
1514 .80 e .00 .00 .03
1516 1.2 e .01 .03 .03
1518 2.0 e .03 .04 .02
1520 3.0 e .01 .02 .0k
1522 5.0 e .02 .03 .01
1524 8.0 e .03 .02 .01
1526 10 e .01 .01 .00
1528 12 .00 .01 .00
1530 21 .00 .00 .00
1532 29 .00 .00 .00
1534 34 .01 .00 .00
1536 38 .00 .01 .01
1538 41 .01 .00 .00
1540 L1 .01 .00 .00
1542 4o .00 .00 .00
1544 35 .00 .00 .00
1546 28 .00 .00 .00
1548 21 .00 .00 .00
1550 15 .00 .01 .01
1552 11 .00 .00 .00
1554 8.0 e .00 .00 .00
1556 7.5 e .01 .00 .01
1558 7.0 e .01 .01 .00
1600 6.5 e .00 .00 .00
1602 6.0 e .02 .00 .01
1604 5.8 e .03 .04 .02
1606 6.5 e .03 .02 .02
1608 7.0 e .03 .02 .01
1610 7.5 e .02 .03 .02
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Table 9.--Rainfall-runoff data, September 7, 1976, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1612 8.0 e 0.01 0.03 0.03
1614 10 e .02 .02 .02
1616 12 .01 .02 .02
1618 20 .01 .02 .02
1620 26 .02 .02 .01
1622 32 .01 .01 .01
1624 37 .01 .01 .01
1626 L2 .01 .00 .00
1628 L6 .00 .01 .01
1630 50 .01 .00 .00
1632 52 .00 .00 .00
1634 52 .00 .01 .01
1636 51 .01 .00 .01
1638 L8 .02 .01 .00
1640 Ly .01 .00 .00
1642 38 .01 .01 .01
1644 31 .00 .01 .01
1646 25 .00 .00 .00
1648 20 .01 .00 .00
1650 17 .00 .00 .00
1652 17 .00 .00 .00
1654 17 .00 .00 .00
1656 17 .00 .00 .00
1658 16 .00 .00 .00
1700 15 .00 .00 .00
1702 14 .00 .00 .00
1704 12 .00 .00 .00
1706 10 e .00 .00 .00
1708 9.0 e .00 .00 .00
1710 8.0 e .00 .00 .00
1712 7.0 e .00 .00 .00
1714 6.0 e .00 .00 .00
1716 5.0 e .00 .00 .00
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft¥/s

0420 0.0 e 0.01 0.01 0.00
0L25 .30 e .01 .01 .01
0430 .60 e .00 .00 .00
0435 1.2 e .00 .01 .00
oLy 2.0 e .01 .01 .00
obkhs 2.5 e .00 .00 .01
0450 3.0 .00 .00 .00
0L55 2.5 e .01 .01 .00
0500 2.5 e .01 .00 .01
0505 2.5 e .01 .01 .00
0510 2.5 e .01 .02 .02
0515 3.0 .01 .01 .01
0520 3.8 .01 .01 .01
0525 6.8 .01 .01 .01
0530 8.5 .01 .01 .01
0535 8.7 .02 .02 .02
0540 8.3 .01 .01 .01
0545 9.1 .01 .02 .02
0550 9.8 .01 .01 .01
0555 14 .01 .01 .01
0600 14 .01 .01 .01
0605 13 .01 .01 .02
0610 14 .02 .02 .01
0615 14 .01 .01 .01
0620 19 .02 .01 .01
0625 22 .01 .01 .01
0630 20 .01 .02 .02
0635 21 .02 .02 .02
0640 25 .02 .02 .01
0645 27 .02 .01 .01
0650 29 .00 .01 .02
0655 28 .01 .01 .01
0700 25 .01 .02 .02
0705 22 .02 .01 .01
0710 21 .01 .01 .01
0715 25 .00 .01 .01
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
0720 23 0.01 0.00 0.00
0725 21 .00 .01 .00
0730 17 .01 .00 .01
0735 12 .01 .01 .01
0740 1 .01 .01 .01
0745 11 .01 .01 .00
0750 12 .01 .01 .01
0755 12 .00 .01 .01
0800 12 .01 .01 .00
0805 14 .01 .01 .01
0810 1 .02 .01 .01
0815 12 .01 .02 .01
0820 14 .02 .01 .01
0825 18 .02 .02 .02
0830 19 .01 .02 .01
0835 22 .01 .02 .01
0840 24 .02 .01 .02
0845 26 .02 .02 .01
0850 28 .01 .02 .02
0855 28 .01 .02 .01
0900 27 .02 .01 .02
0905 30 .01 .02 .01
0910 31 .02 .02 .02
0915 33 .01 .01 .02
0920 32 .01 .01 .01
0925 30 .01 .01 .01
0930 30 .01 .01 .00
0935 28 .01 .01 .01
0940 26 .01 .00 .01
0945 24 .00 .01 .00
0950 21 .00 .00 .00
0955 17 .01 .00 .00
1000 13 .00 .01 .01
1005 11 .00 .00 .00
1010 9.5 .00 .00 .01
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Table 10.--Rainfall-runoff data, April 15, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfaii, in inches

Time D;§°2i§§§’ Gage 1 Gage 2 Gage 3
1015 7.7 0.01 0.00 0.00
1020 7.4 .00 .00 .00
1025 6.9 .00 .01 .00
1030 6.8 .00 .00 .00
1035 5.8 .00 .00 .00
1040 5.3 .00 .00 .00
1045 5.0 .00 .00 .01
1050 L.6 .00 .01 .00
1055 L. 4 .01 .00 .01
1100 L.6 .00 .00 .00
1105 4.5 .00 .01 .00
1110 L.7 .00 .00 .00
1115 L.g .00 .00 .00
1120 L.6 .00 .00 .00
1125 L. 4 .01 .00 .00
1130 3.9 .00 .00 .01
1135 3.8 .00 .00 .00
1140 3.6 .00 .00 .00
1145 3.5 .00 .00 .00
1150 3.3 .00 .00 .00
1155 3.2 .00 .00 .00
1200 3.0 .00 .00 .00
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Table 11.--Rainfall-runoff data, April 18, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;§C2i§3§’ Gage 1 Gage 2 Gage 3
1445 0.00 e 0.00 0.01 0.00
1450 .00 e .01 .01 .00
1455 .30 e .01 .00 .00
1500 .60 e .01 .02 .01
1505 1.0 e .01 .02 .00
1510 2.0 e .01 .01 .01
1515 3.0 .00 .00 .01
1520 3.8 .00 .00 .00
1525 3.3 .00 .00 .01
1530 3.6 .00 .01 .00
1535 3.2 .01 .00 .00
1540 2.7 e .00 .00 .00
1545 2.5 e .00 .00 .00
1550 2.4 e .00 .00 .00
1555 2.0 e .00 .00 .00
1600 2.0 e .00 .00 .00
1605 1.9 e .00 .00 .00
1610 1.8 e .00 .00 .00
1615 1.7 e .00 .00 .01
1620 1.6 e .00 .01 .00
1625 1.5 e .00 .00 .00
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Time D;;C?igsz’ Gage 1 Gage 2 Gage 3
1435 0.00 e 0.01 0.00 0.00
1440 .00 e .00 .01 .01
1445 .00 e .01 .00 .00
1450 .00 e .00 .01 .00
1455 .00 e .01 .00 .00
1500 .00 e .00 .00 .01
1505 .20 e .00 .01 .00
1510 .50 e .00 .00 .00
1515 .80 e .01 .00 .00
1520 1.0 e .01 .01 .01
1525 2.0 e .01 .01 .01
1530 3.0 e .01 .01 .01
1535 3.4 .01 .02 .01
1540 3.6 .01 .01 .02
1545 5.5 .01 .01 .01
1550 7.7 .02 .02 .01
1555 10 .01 .01 .01
1600 12 .01 .01 .01
1605 13 .02 .01 .01
1610 13 .00 .01 .01
1615 11 .01 .01 .00
1620 8.3 .01 .00 .01
1625 6.5 .00 .01 .01
1630 5.5 .01 .01 .01
1635 5.1 .01 .01 .00
1640 5.2 .01 .01 .01
1645 5.2 .01 .00 .01
1650 6.3 .00 .01 .01
1655 7.1 .01 .01 .01
1700 8.1 .01 .01 .01
1705 7.7 .01 .01 .00
1710 8.3 .02 .01 .01
1715 9.1 .00 .01 .01
1720 9.8 .01 .01 .01
1725 12 .01 .01 .01
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Time D;i°?i§3§’ Gage 1 Gage 2 Gage 3
1730 11 0.01 0.00 0.00
1735 9.8 .01 .01 .01
1740 11 .01 .01 .01
1745 14 .01 .01 .01
1750 12 .00 .01 .00
1755 13 .01 .00 .00
1800 11 .01 .00 .01
1805 9.5 .00 .01 .00
1810 7.9 .00 .00 .01
1815 6.8 .00 .01 .00
1820 6.3 .01 .00 .00
1825 5.5 .00 .00 .00
1830 5.2 .00 .01 .01
1835 4.9 .01 .00 .00
1840 4,6 .00 .01 .01
1845 4.8 .01 .00 .00
1850 4.8 .01 .01 .01
1855 5.1 .01 .01 .00
1900 5.5 .01 .00 .01
1905 6.0 .00 .01 .00
1910 6.2 .01 .00 .01
1915 6.3 .00 .01 .00
1920 6.6 .01 .00 .00
1925 6.2 .00 .01 .01
1930 5.6 .00 .00 .00
1935 5.3 .01 .01 .00
1940 4.8 .00 .00 .00
1945 4.5 .00 .00 .01
1950 4,3 .01 .01 .00
1955 4.5 .00 .00 .00
2000 4,2 .00 .00 .01
2005 L1 .00 .00 .00
2010 3.8 .00 .01 .00
2015 3.8 .01 .00 .00
2020 3.7 .00 .00 .01
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Table 12.--Rainfall-runoff data, April 19, 1977, for
station 06710200 Big Dry Creek tributary at Littleton--Continued

Rainfall, in inches

Discharge, Gage 1 Gage 2 Gage 3

Time in ft¥/s

2025 3.6 0.00 0.00 0.00
2030 3.5 .01 .01 .00
2035 3.5 .00 .00 .00
2040 3.3 .00 .00 .00
2045 3.1 .00 .00 .01
2050 3.0 .01 .01 .00
2055 3.0 .00 .00 .00
2100 3.1 .01 .00 .00
2105 3.4 .00 .01 .01
2110 3.5 .01 .00 .00
2115 3.8 .00 .01 .01
2120 4.0 .01 .00 .00
2125 4,0 .00 .00 .00
2130 L.o .00 .01 .00
2135 L. .01 .00 .01
2140 3.9 .00 .00 .00
2145 3.9 .01 .01 .00
2150 3.8 .00 .00 .01
2155 4.0 .01 .00 .00
2200 4.0 .00 .00 .00
2205 4.2 .01 .01 .01
2210 L. 4 .00 .00 .00
2215 4.3 .00 .01 .00
2220 4.3 .01 .00 .00
2225 4.3 .00 .00 .01
2230 L 1 .00 .00 .00
2235 3.9 .00 .00 .00
2240 4.0 .00 .00 .00
2245 3.9 .00 .00 .00
2250 3.9 .00 .00 .00
2255 3.8 .00 .00 .00
2300 3.7 .00 .00 .00
2305 3.6 .00 .00 .00
2310 3.3 .00 .00 .00
2315 3.2 .00 .00 .00
2320 3.2 .00 .00 .00
2325 3.0 .00 .00 .00
2330 2.8 .00 .00 .00
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Table 13.--Rainfall-runoff data, June 11, 1977, for
station 06710200 Big Dry Creek tributary at Littleton

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1455 0.00 e 0.03 0.01 Not working
1500 2.0 e .06 .03 Do.
1505 3.0 e .09 .03 Do.
1510 12 .04 .10 Do.
1515 30 .02 .08 Do.
1520 48 .01 .05 Do.
1525 61 .01 .01 Do.
1530 81 .04 .04 Do.
1535 91 .05 .05 Do.
1540 96 .02 .02 Do.
1545 90 .01 .01 Do.
1550 76 .01 .01 Do.
1555 60 .00 .00 Do.
1600 57 .00 .00 Do.
1605 Ly .00 .00 Do.
1610 29 .00 .00 Do.
1615 21 .00 .00 Do.
1620 12 .00 .00 Do.
1625 9.1 .00 .00 Do.
1630 .0 .00 .00 Do.
1635 5.5 .00 .00 Do.
1640 5.0 .00 .00 Do.
1645 4.6 .00 .00 Do.
1650 4 1 .00 .00 Do.
1655 k.o .00 .00 Do.
1700 3.9 .00 .00 Do.
1705 3.5 .00 .00 Do.
1710 3.4 .00 .00 Do.
1715 3.0 .00 .00 Do.
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Rainfall-runoff data cbtained for the Lakewccd catchment area
are presented in tables 14 through 22. Prior to March 1977,
accurate measurements of runoff couid nct be cbtained because of
supercritical fiow in the storm drain, even though several different
methods for measuring runcff were used. In March 1977, a 90-degree
V-notch weir was installed in the storm drain that aliowed accurate
measurements of runoff to be made. The rainfall-runoff data
cbtained after March 1977 were used toc calibrate the Storm Water
Management Model 11 (Huber and others, 1975), which was then used to
estimate the vruncoff prior to March 1977. These estimates are

subject toc revision because of calibration refinement of the model.

31



Table 1h4.--Rainfall-runoff data, June 17, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1300 0.00 0.01 1335 2.0 e 0.00
1305 .00 .04 1340 5.5 e .00
1310 .02 e .0b 1350 3.2 e .00
1315 .25 e .03 1400 2.0 e .00
1320 1.3 e .02 1415 1.2 e .01
1325 3.3 e .02 1430 .88 e .00
1330 5.3 e .01 1500 .29 e .00

Table 15.--Rainfall-runoff data, July 19, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1755 0.00 0.03 1900 1.4 e 0.01
1800 .00 e .03 1905 1.2 e .01
1805 .06 e .05 1910 1.2 e .00
1810 .50 e .03 1915 1.4 e .00
1815 2.2 e .01 1920 1.6 e .00
1820 L6 e .00 1925 1.6 e .00
1825 6.2 e .01 1930 1.6 e .00
1830 5.3 e .00 1935 1.3 e .00
1835 3.9 e .00 1940 1.1 e .00
1840 3.0 e .00 1945 .85 e .00
1845 2.5 e .00 1950 .68 e .00
1850 2.1 e .01 1955 .56 e .00
1855 1.7 e .00 2000 .46 e .00
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Table 16.--Rainfall-runoff data, September 14, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
) time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1410 0.00 e 0.02 1500 2.5 e 0.00
1415 .00 e .02 1505 2.1 e .00
1420 .03 e .08 1510 1.9 e .00
1425 .37 e .01 1515 1.5 e .00
1430 2.0 e .01 1520 1.2 e .00
1435 4,5 e .01 1525 .94 e .00
1440 5.8 e .00 1530 .75 e .00
1445 5.0 e .01 1535 .61 e .00
1450 3.8 e .00 1540 .50 e .00
1455 3.0 e .00
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Table 17--Rainfall-runoff data, October 6, 1976, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1000 0.00 0.01 1220 1.2 e 0.01
1010 .00 e .01 1225 2.1 e .01
1020 .03 e .01 1230 3.0 e .00
1025 .06 e .01 1300 1.4 e .00
1030 .10 e .01 1320 .55 e .02
1035 .18 e .01 1325 .50 e .02
1040 .29 e .01 1330 .72 e .01
1045 47 e .02 1335 1.4 e .02
1050 .84 e .02 1340 2.3 e .02
1055 1.6 e .00 1345 3.4 e .01
1100 2.5 e .01 1350 L1 e .02
1105 3.1 e .00 1400 L5 e .01
1110 3.0 e .01 1410 3.4 e .01
1115 2.5 e .02 1115 2.8 e .00
1120 2.3 e .02 1420 2.4 e .00
1130 3.2 e .00 1430 2.2 e .00
1205 .97 e .01 1450 1.2 e .00
1210 .79 e .02 1500 .75 e .00
1215 .79 e .02 1530 .26 e .00
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Table 18.--Rainfall-runoff data, April 11, 1977, for station
06711635 lNorth Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1420 0.00 0.01 1545 2.0 0.02
1425 .00 .00 1550 2.6 .01
1430 .00 .01 1555 3.0 .00
1435 .10 .00 1600 3.4 .02
1440 .20 .00 1605 3.3 .00
1445 .30 .00 1610 2.9 .01
1450 .30 .00 1615 2.3 .00
1455 .30 .01 1620 1.7 .00
1500 .30 .01 1625 1.3 .00
1505 .35 .00 1630 1.0 .00
1510 .35 .00 1635 .80 .00
1515 4o .01 1640 .60 .00
1520 .60 .01 1645 b .00
1525 .70 .00 1650 .34 .00
1530 .80 .01 1655 .28 .00
1535 1.0 .01 1700 .23 .00
1540 1.4 .02 1705 .20 .00
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Table 19.--Rainfall-runoff data, April 12, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increments are 2 or 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1432 0.00 0.01 1606 2.3 0.01
1446 .00 .01 1608 2.3 .00
1500 .20 .00 1610 2.3 .00
1502 .26 .01 1612 2.4 .01
1504 .30 .00 1614 2.4 .00
1506 .32 .00 1616 2.5 .00
1508 .34 .01 1618 2.5 .01
1510 .38 .00 1620 2.4 .00
1512 Cbh .00 1622 2.4 .00
1514 .57 .01 1625 2.3 .01
1516 .73 .01 1630 2.3 .01
1518 1.2 .01 1635 2.4 .00
1520 1.7 .00 1640 2.3 .01
16522 2.4 .01 1645 2.2 .00
1524 3.0 .00 1650 2.1 .00
1526 3.4 .00 1655 2.0 .00
1528 3.5 .01 1700 1.9 .01
1530 3.3 .00 1705 1.7 .00
1532 3.0 .00 1710 1.5 .00
1534 3.0 .01 1715 1.4 .01
1536 2.8 .00 1720 1.3 .00
1538 2.6 .01 1725 1.4 .01
1540 2.4 .00 1730 1.5 .00
1542 2.3 .01 1735 1.4 .00
1544 2.3 .00 1740 1.3 .00
1546 2.3 .01 1745 1.2 .00
1548 2.4 .00 1750 1.0 .01
1550 2.5 .01 1755 .93 .00
1552 2.6 .00 1800 .77 .00
1554 2.6 .00 1805 .65 .00
1556 2.6 .00 1810 .54 .00
1558 2.6 .01 1815 b9 .00
1600 2.5 .00 1820 b2 .00
1602 2.4 .01 1825 .36 .00
1604 2.4 .00 1830 .34 .00
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Table 19.--Rainfall-runoff data, April 12, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1835 0.30 0.00 1945 0.08 0.00
1840 .26 .00 1950 .08 .00
1845 .24 .00 1955 .08 .00
1850 .21 .00 2000 .07 .00
1855 .19 .00 2005 .07 .00
1900 .18 .00 2010 .06 .00
1905 .16 .00 2015 .06 .00
1910 .15 .00 2020 .05 .00
1915 14 .00 2025 .05 .00
1920 12 .00 2030 .05 .00
1925 .11 .00 2035 .05 .00
1930 .10 .00 2040 .05 .00
1935 .10 .00 2045 .04 .00
1940 .09 .00
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Table 20.--Ratnfall-runoff data, April 15, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
0010 0.01 0.01 0305 0.70 0.02
0015 .01 .00 0310 1.0 .00
0020 .01 .01 0315 1.8 .00
0025 .01 .01 0320 1.5 .00
0030 .24 .00 0325 1.1 .00
0035 .96 .00 0330 .93 .01
0040 1.0 .01 0335 .70 .00
0045 .83 .00 0340 .54 .00
0050 .67 .00 0345 by .00
0055 .77 .00 0350 .40 .01
0100 .70 .00 0355 .bo .00
0105 .65 .01 0400 ) .00
0110 .60 .00 0405 ) .00
0115 .52 .00 o410 .38 .00
0120 47 .00 0415 .36 .00
0125 42 .00 0420 .34 .00
0130 .36 .00 0425 .32 .01
0135 .32 .00 0430 .32 .00
0140 .28 .00 0435 .30 .00
0145 .23 .00 0440 .30 .00
0150 .20 .00 0L4s5 .30 .01
0155 .18 .00 0450 .34 .00
0200 .15 .00 0455 .40 .00
0205 .12 .00 0500 b9 .01
0210 11 .00 0505 .57 .00
0215 .10 .00 0510 .62 .01
0220 .09 .00 0515 .70 .00
0225 .08 .00 0520 .90 .00
0230 .07 .00 0525 1.1 .01
0235 .06 .00 0530 1.2 .00
0240 .06 .01 0535 1.2 .01
0245 .05 .01 0540 1.2 .00
0250 .05 .00 0545 1.3 .01
0255 .24 .00 0550 1.4 .01
0300 .57 .00 0555 1.4 .01
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Table 20.--Rainfall-runoff data, April 156, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches

0600 1.4 0.00 0755 3.8 0.01
0605 1.5 .01 0800 3.7 .01
0610 1.5 .01 0805 3.3 .01
0615 1.6 .01 0810 3.0 .00
0620 1.8 .01 0815 2.8 .01
0625 2.0 .01 0820 2.7 .01
0630 2.2 .01 0825 2.7 .01
0635 2.4 .01 0830 2.8 .01
0640 2.6 .02 0835 2.8 .01
0645 2.8 .01 0840 2.8 .01
0650 3.0 .01 0845 2.6 .01
0655 3.3 .02 0850 2.6 .01
0700 3.6 .01 0855 2.8 .01
0705 3.6 .01 0900 3.0 .02
0710 3.9 .02 0905 3.2 .01
0715 3.9 .02 0910 3.3 .01
0720 4.1 .01 0915 3.6 .01
0725 4.3 .02 0920 3.6 .02
0730 4.3 .01 0925 3.8 .01
0735 3.9 .01 0930 3.9 .01
0740 3.8 .01 0935 3.9 .01
0745 3.6 .01 0940 3.9 .01
0750 3.8 .01
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1340 0.01 0.01 1640 2.5 0.01
1350 .01 .01 1645 2.4 .01
1355 .01 .01 1650 2.4 .01
1400 .54 .01 1655 2.4 .00
1405 1.0 .00 1700 2.5 .01
1410 1.0 .01 1705 2.5 .01
1415 1.4 .00 1710 2.4 .00
1420 1.5 .01 1715 2.3 .01
1425 1.6 .01 1720 2.0 .00
1430 1.6 .01 1725 1.9 .01
1435 1.7 .01 1730 1.9 .00
1440 2.2 .01 1735 1.8 .00
1445 2.1 .01 1740 1.7 .01
1450 2.0 .02 1745 1.6 .00
1455 2.3 .01 1750 1.6 .01
1500 2.8 .01 1755 1.7 .01
1505 3.1 .01 1800 1.8 .00
1510 2.9 .01 1805 1.9 .01
1515 2.7 .02 1810 2.0 .01
1520 2.8 .01 1815 2.2 .01
1525 3.0 .02 1820 2.5 .01
1530 3.3 .01 1825 2.6 .01
1535 3.3 .01 1830 2.8 .01
1540 3.3 .02 1835 2.8 .01
1545 3.3 .00 1840 3.0 .01
1550 3.0 .01 1845 3.3 .01
1555 2.8 .01 1850 3.3 .01
1600 2.7 .01 1855 3.3 .01
1605 2.6 .01 1900 3.3 .00
1610 2.6 .01 1905 3.1 .00
1615 2.5 .01 1910 2.8 .01
1620 2.6 .01 1915 2.8 .01
1625 2.8 .01 1920 2.7 .01
1630 2.8 .01 1925 2.5 .01
1635 2.6 .00 1930 2.3 .00
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station 06711635
North Avernue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft3/s in inches
1935 2.2 0.01 2230 0.96 0.00
1940 2.1 .00 2235 .96 .00
1945 2.2 .01 2240 .96 .00
1950 2.2 .01 2245 .96 .00
1955 2.3 .01 2250 .96 .00
2000 2.4 .00 2255 .96 .00
2005 2.4 .01 2300 .96 .00
2010 L .01 2305 .96 .00
2015 2.4 .00 2310 .93 .00
2020 2.3 .01 2315 .93 .00
2025 2.3 .01 2320 .93 .00
2030 2.3 .00 2325 1.2 .00
2035 2.3 .01 2330 1.2 .00
2040 2.3 .01 2335 1.3 .00
2045 2.4 .01 2340 1.2 .00
2050 2.5 .00 2345 1.3 .00
2055 2.6 .01 2350 1.4 .00
2100 2.4 .01 2355 1.5 .00
2105 2.4 .00 2400 1.6 .00
2110 2.6 .00 0005 1.7 .00
2115 2.9 .00 0010 1.9 .00
2120 2.8 .01 0015 1.9 .00
2125 2.5 .00 0020 1.9 .00
2130 1.9 .00 0025 1.9 .00
2135 1.6 .00 0030 1.8 .00
2140 1.4 .00 0035 1.7 .00
2145 1.2 .00 0040 1.6 .00
2150 1.1 .00 0045 1.5 .00
2155 1.1 .00 0050 1.5 .00
2200 1.0 .00 0055 1.4 .00
2205 1.0 .00 0100 1.3 .00
2210 1.0 .00 0105 1.2 .00
2215 1.0 .00 0110 1.2 .00
2220 1.0 .00 0115 1.1 .00
2225 .96 .00 0120 1.0 .00
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Table 21.--Rainfall-runoff data, April 19-20, 1977, for station 06711635
North Avenue Storm Drain at Denver Federal Center, at Lakewood--Continued

Discharge, Rainfall, Discharge, Rainfall,

Time in ft3/s in inches Time in ft3/s in inches
0125 1.0 0.00 0345 0.57 0.00
0130 1.0 .00 0350 .54 .00
0135 1.0 .00 0355 .54 .00
0140 1.0 .00 0400 .52 .00
0145 1.0 .00 0405 .49 .00
0150 .96 .00 0410 .49 .00
0155 .96 .00 o415 47 .00
0200 .96 .00 0420 47 .00
0205 .96 .00 0425 b4 .00
0210 .93 .00 0430 .42 .00
0215 .93 .00 0435 .ho .00
0220 .90 .00 0440 .38 .00
0225 .90 .00 0L45 .38 .00
0230 .87 .00 0450 .36 .00
0235 .83 .00 0455 .36 .00
0240 .83 .00 0500 .34 .00
0245 .80 .00 0505 .34 .00
0250 .80 .00 0510 .32 .00
0255 77 .00 0515 .32 .00
0300 .73 .00 0520 .30 .00
0305 .70 .00 0525 .30 .00
0310 .67 .00 0530 .28 .00
0315 .67 .00 0535 .28 .00
0320 .65 .00 0540 .28 .00
0325 .65 .00 0545 .26 .00
0330 .65 .00 0550 .26 .00
0335 .60 .00 0555 .24 .00
0340 .60 .00
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Table 22.--Rainfall-runoff data, May 20, 1977, for station
06711635 North Avenue Storm Drain at Denver Federal Center, at Lakewood

[Rainfall is reported in amounts measured during specified time increments:
time increment is 2 minutes 1418 to 14b4h; 5 minutes 1445 to 2100]

Discharge, Rainfall, Discharge, Rainfall,
Time in ft3/s in inches Time in ft¥/s in inches
1418 0.01 0.01 1530 0.24 0.00
1430 .30 .01 1935 .02 .01
1432 44 .01 1945 .02 .02
1434 .57 .00 1950 12 .02
1436 .73 .00 1955 3.4 .01
1438 .90 .01 2000 3.2 .01
1440 1.1 .00 2005 2.3 .00
1442 1.2 .00 2010 1.5 .00
1444 1.3 .01 2015 1.4 .00
1445 1.2 .00 2020 1.1 .00
1450 1.0 .00 2025 .96 .00
1455 .83 .00 2030 i .00
1500 .67 .00 2035 .63 .00
1505 .65 .00 2040 .49 .00
1510 .54 .00 2045 4o .00
1515 42 .00 2050 .34 .00
1520 .36 .00 2055 .28 .00
1525 .30 .00 2100 .20 .00
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Rainfall-runoff data obtained for the Denver catchment area are
presented in tables 23 through 36. Prior to March 1977, accurate
measurements of runoff between about 40 cubic feet per second and
100 cubic feet per second could not be obtained at times bacause of
supercritical flow in the storm sewer. Estimated values of runoff
for these periods were determined by comparison with similar runoff
records without supercritical flow. These estimates are subject to
revision because of possible calibration of the Storm Water Manage-
ment Model |l (Huber and others, 1975). In March 1977, an energy
dissipator was installed ''upstream' from the V-notch weir which
reduced flow velocities through the weir to subcritical velocities

enabling accurate measurements of runoff.
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Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2105 0.20 0.01 0.01 0.00
2110 .20 .00 .00 .00
2115 .20 .00 .00 .01
2120 .20 .01 .01 .00
2125 .20 .00 .00 .01
2130 .20 .01 .00 .00
2135 .20 .00 .01 .00
2140 .20 .01 .00 .01
2145 .20 .00 .01 .00
2150 .20 .00 .01 .00
2155 1.0 .01 .00 .01
2200 3.1 .01 .01 .01
2205 5.0 .00 .01 .01
2210 6.9 .01 .01 .01
2215 10 .01 .00 .01
2220 14 .01 .01 .01
2225 20 .00 .02 .01
2230 29 .01 .01 .01
2235 35 .01 .01 .01
2240 L2 .01 .01 .01
2245 48 e .01 .01 .01
2250 55 e .01 .01 .01
2255 60 e .01 .01 .00
2300 65 e .01 .00 .01
2305 68 e .01 .01 .00
2310 70 e .01 .01 .01
2315 68 e .00 .01 .01
2320 65 e .01 .00 .00
2325 63 e .00 .00 .00
2330 60 e .00 .00 .00
2335 55 e .00 .00 .00
2340 50 e .00 .01 .00
2345 Le e .00 .00 .00
2350 42 .01 .00 .00
2355 38 .00 .00 .00
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Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
2400 33 0.00 0.00 0.00
0005 29 .00 .00 .00
0010 25 .00 .00 .00
0015 23 .00 .00 .00
0020 21 .00 .00 .00
0025 20 .00 .00 .00
0030 18 .00 .00 .00
0035 17 .00 .00 .00
0040 15 .00 .00 .01
0045 13 .00 .00 .00
0050 12 .00 .00 .00
0055 11 .00 .00 .00
0100 10 .00 .00 .00
0105 10 .00 .00 .00
0110 9.0 .00 .00 .00
0115 9.0 .00 .00 .00
0120 8.0 .00 .00 .00
0125 7.0 .00 .00 .00
0130 5.9 .00 .00 .00
0135 5.5 .00 .00 .00
0140 5.1 .00 .00 .00
0145 4.8 .00 .00 .00
0150 4.3 .00 .00 .00
0155 k.0 .01 .01 .00
0200 3.5 .00 .00 .00
0205 3.1 .01 .01 .00
0210 3.0 .01 .01 .01
0215 2.8 .00 .01 .00
0220 3.0 .01 .00 .00
0225 3.5 .00 .00 .00
0230 3.0 .01 .01 .01
0235 3.1 .01 .00 .01
0240 3.5 .00 .01 .00
0245 3.5 .01 .00 .00
0250 3.8 .01 .01 .01
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Table 23.--Rainfall-runoff data, April 29-30, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,

Time in ft®/s Gage 1 Gage 2 Gage 3
0255 3.9 .01 .01 .00
0300 4.o .02 .00 .01
0305 L.2 .01 .01 .00
0310 4.5 .01 .01 .01
0315 4.5 .00 .00 .01
0320 4.2 .01 .01 .00
0325 4.2 .00 .01 .01
0330 4.0 .01 .00 .01
0335 4.3 .00 .01 .01
0340 4.3 .01 .01 .01
0345 4.5 .01 .01 .00
0350 h.9 .00 .00 .01
0355 4.5 .01 .01 .00
0400 4.5 .00 .01 .01
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Table 24.--Rainfall-runoff data, May 24, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1925 0.15 0.00 0.01 0.00
1930 .15 .01 .00 .00
2005 .16 .00 .00 .01
2035 .70 .00 .01 .00
2100 2.4 .00 .00 .00
2105 4.3 .00 .00 .00
2110 4.5 .00 .00 .00
2115 L.6 .00 .00 .00
2120 4.5 .00 .00 .00
2125 3.8 .00 .00 .00
2130 3.5 .00 .00 .00
2135 3.0 .00 .00 .00
2145 2.2 .00 .00 - .00
2155 1.7 .00 .00 .00
2205 1.3 .00 .00 .00
2215 1.2 .00 .00 .00
2225 .98 .00 .00 .00
2235 .84 .00 .00 .00
2245 .67 .00 .00 .00
2255 .57 .00 .00 .00
2305 .52 .00 .00 .00
2315 4L .00 .00 .00
2325 b2 .00 .00 .00
2335 .39 .00 .00 .00
2345 .39 .00 .00 .00
2355 .37 .00 .00 .00
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Table 25.--Rainfall-runoff data, May 25, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
0045 0.23 0.00 0.00 0.03
0050 .23 .03 .0h .06
0055 .23 .00 .01 .00
0100 1.6 .00 .00 .01
0105 6.5 .00 .00 .01
0110 3.9 .00 .00 .00
0115 6.7 .00 .00 .00
0120 5.1 .00 .00 .00
0125 1.8 .00 .00 .00
0130 11 .01 .01 .00
0135 25 .00 .00 .00
0140 43 .00 .00 .00
0145 34 .00 .00 .00
0150 26 .00 .00 .00
0155 22 .00 .00 .00
0200 20 .00 .00 .00
0205 18 .00 .00 .00
0210 16 .00 .00 .00
0215 14 .00 .00 .00
0220 12 .00 .00 .00
0225 11 .00 .00 .00
0230 10 .00 .00 .00
0235 8.9 .00 .00 .00
0240 8.0 .00 .00 .00
0245 7.0 .00 .00 .00
0300 4.7 .00 .00 .00
0400 1.9 .00 .00 .00
0535 1.0 .00 .00 .00
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Table 26.--Rainfall-runoff data, July 25-26, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfaii, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
2115 0. 31 0.00 0.00 0.00
2120 .31 .01 .00 .00
2125 .31 .02 .00 .01
2130 g .09 .02 .00
2135 6.3 .15 .12 .03
2140 32 .16 .09 .01
2145 42 .11 .09 .04
2150 50 " e .03 .08 .08
2155 65 e .03 .03 .03
2200 80 e .05 .06 .02
2205 95 e .01 .07 .04
2210 109 .00 .03 .07
2215 127 .00 .00 .01
2220 97 .01 .00 .01
2225 113 .01 .03 .01
2230 174 .00 .00 .01
2235 184 e .00 .00 .00
2240 197 e .00 .00 .00
2245 209 e .00 .00 .00
2250 163 e .00 .00 .00
2255 114 e .00 .00 .00
2300 83 e .00 .00 .00
2305 60 e .00 .00 .01
2310 42 .01 .01 .01
2315 34 .00 .00 .00
2320 30 .00 .00 .01
2325 25 .00 .00 .00
2330 22 .00 .00 .00
2335 20 .00 .00 .00
2340 19 .00 .00 .00
2345 20 .00 .00 .00
2350 21 .00 .00 .00
2355 21 .00 .00 .00
2400 19 .00 .00 .00
0005 17 .00 .00 .00
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Table 26.--Rainfall-runoff data, July 25-26, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
0010 17 0.00 0.00 0.00
0015 15 .00 .00 .00
0020 13 .00 .00 .00
0025 11 .00 .00 .00
0030 10 .01 .01 .00
0035 8.9 .01 .01 .00
0040 8.2 .00 .00 .00
0045 8.0 .00 .01 .00
0050 8.0 .00 .00 .01
0055 7.8 .00 .00 .00
0100 7.8 .00 .00 .00
0130 7.8 .00 .00 .00
0200 4.3 .00 .00 .00
0230 2.8 .00 .00 .00
0300 2.0 .00 .00 .00
0330 1.4 .00 .00 .00
0400 1.3 .00 .00 .00
0430 1.0 .00 .00 .00
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Table 27.--Rainfall-runoff data, August 1, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches
Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1450 0.24 0.01 0.00 0.00
1455 .24 .09 .06 .06
1500 12 .06 .21 .22
1505 19 .05 12 .06
1510 26 .07 .01 .01
1515 49 .02 .01 .00
1520 75 .02 .00 .00
1525 122 .01 .01 .00
1530 150 .00 .01 .00
1535 133 .01 .01 .01
1540 165 .00 .01 .02
1545 184 e .01 .02 .07
1550 163 e .03 .01 .03
1555 128 e .04 .00 .00
1600 111 e .04 .03 .00
1605 9% e .03 .01 .00
1610 83 e .00 .01 .00
1615 71 e .00 .01 .00
1620 60 e .01 .00 .00
1635 50 e .00 .00 .00
1640 4o e .00 .00 .00
1645 31 .00 .00 .00
1650 29 .00 .00 .00
1655 y .00 .00 .00
1700 21 .00 .00 .00
1705 18 .00 .00 .00
1710 16 .00 .00 .00
1715 14 .00 .00 .00
1720 12 .00 .00 .00
1725 11 .00 .00 .00
1730 9.8 .00 .00 .00
1735 8.4 .00 .00 .00
1740 7.8 .00 .00 .00
1745 6.5 .00 .00 .00
1750 5.9 .00 .00 .00
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Table 27.--Rainfall-runoff data, August 1, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver--Continued

Rainfall, in inches

Discharge,
Time in ft3/s Gage 1 Gage 2 Gage 3
1755 5.4 0.00 0.00 0.00
1800 4.9 .00 .00 .00
1805 4.5 .00 .00 .00
1810 3.9 .00 .00 .00
1815 3.8 .00 .00 .00
1820 3.3 .00 .00 .00
1825 3.1 .00 .00 .00
1830 2.9 .00 .00 .00
1835 2.7 .00 .00 .00
1840 2.5 .00 .00 .00
1845 2.4 .00 .00 .00
1850 2.1 .00 .00 .00
1855 2.0 .00 .00 .00
1900 1.9 .00 .00 .00
1905 1.8 .00 .00 .00
1910 1.7 .00 .00 .00
1915 1.6 .00 .00 .00
1920 1.5 .00 .00 .00
1925 1.5 .00 .00 .00
1930 1.5 .00 .00 .00
1935 1.4 .00 .00 .00
1940 1.4 .00 .00 .00
1945 1.3 .00 .00 .00
1950 1.2 .00 .00 .00
1955 1.2 .00 .00 .00
2000 1.1 .00 .00 .00
2005 1.0 .00 .00 .00
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Table 28.--Rainfall-runoff data, August 2, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes. e indicates estimated discharge]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
1020 0.26 0.00 0.01 0.00
1155 1.1 .00 .00 .01
1200 .91 .00 .01 .01
1205 .98 .01 .02 .02
1210 1.1 .02 .02 .02
1215 1.4 .02 .03 .02
1220 4.5 .02 .01 .01
1225 12 .01 .01 .02
1230 40 .01 .01 .01
1232 50 e .00 .00 .00
1235 52 e .01 .01 .00
1240 55 e .01 .00 .01
1245 58 e .00 .01 .00
1250 55 e .00 .00 .00
1255 52 e .00 .00 .01
1300 47 e .00 .00 .02
1305 4g e .00 .01 .01
1310 L2 .01 .01 .01
1315 42 .01 .01 .00
1320 L2 .00 .00 .00
1325 42 .00 .00 .00
1330 43 e .01 .00 .00
1335 46 e .01 .00 .00
1340 40 .00 .00 .00
1345 38 .00 .00 .00
1350 26 .00 .00 .00
1355 26 .00 .00 .00
1400 21 .00 .00 .00
1405 19 .00 .00 .00
1410 17 .00 .00 .00
1415 13 .00 .00 .00
1420 13 .00 .00 .00
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Table 29.--Rainfall-runoff data, August 24, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time increment is 5 minutes]

Rainfall, in inches

Discharge,

Time in ft3/s Gage 1 Gage 2 Gage 3
2030 0.40 0.06 0.00 0.00
2035 .65 .0k .10 .01
2040 1 .00 .02 .02
2045 18 .00 .00 .02
2050 29 .00 .00 .00
2055 35 .00 .00 .00
2100 42 .00 .00 .00
2105 42 .00 .00 .00
2110 38 .00 .00 .00
2115 33 .00 .00 .00
2120 32 .00 .00 .00
2125 30 .00 .00 .00
2130 25 .00 .00 .00
2140 17 .00 .00 .00
2150 12 .00 .00 .00
2200 8.9 .00 .00 .00
2215 5.3 .00 .00 .00
2230 3.3 .00 .00 .00
2245 2.3 .00 .00 .00
2300 1.5 .00 .00 .00
2315 1.2 .00 .00 .00
2330 .98 .00 .00 .00
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Table 30.--Rainfall-runoff data, October 6, 1976, for
station 06714100 Thirty-sixth Street Storm Sewer at Denver

[Rainfall is reported in amounts measured during specified time increments;
time inc<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>