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PREFACE

This Floodplain Information Report presents the results of a study on 

the Boulder Creek and Fourmile Creek floodplains in the vicinity of 

Boulder, Colorado. It was prepared from hydrologic and hydraulic in

formation provided by the U.S. Army Corps of Engineers, Omaha District. 

The report document was prepared by Gingery Associates, Inc., Englewood, 

Colorado, at the request of Boulder County in cooperation with the 

Colorado Water Conservation Board.

Copes of this report are available for public distribution, for a 

nominal fee, at the below listed offices.

Boulder County
Department of Public Works 
P.O. Box 471 
2046 13th Street 
Boulder, Colorado 80306 
Telephone: 441-3900

Colorado Water Conservation Board 
823 State Centennial Building 
1313 Sherman Street 
Denver, Colorado 80203 
Telephone: 866-3441

Technical back up data is available for review from the offices listed 

above. The technical back up includes all pertinent data and calculations 

used in the floodplain analyses.



INTRODUCTION

Authorization

This report was authorized by the Colorado Water Conservation Board in 

joint sponsorship with Boulder County.

The Board's power and duty is:

"... to devise and formulate methods, means and plans for 
bringing about the greater utilization of the waters 
of the state and the prevention of flood damages 
therefrom and to designate and approve storm or 
floodwater runoff channels or basins, and to make 
designations available to legislative bodies of cities 
and incorporated towns; to county planning 
commissions; and to boards of adjustment of cities; 
incorporated towns; and counties of this state". . .

as stated in Section 37-60-106(1)(c) of the Colorado Revised Statutes 

1973.

The cities, incorporated towns, and counties within the study area 

may provide zoning regulations.

". . . to establish, regulate, restrict, and limit such uses 
on or along any storm or floodwater runoff channel or 
basin, as such storm or floodwater runoff channel or 
basin has been designated and approved by the Colorado 
Water Conservation Board, in order to lessen or avoid 
the hazards to persons and damage to property 
resulting from the accumulation of storm or 
floodwaters". . .

as stated in Section 30-28-11 for county governments and -Section 

31-23-201 for municipal governments of the Colorado Revised Statutes 1973.

Therefore, upon official approval of this report by the Colorado 

Water Conservation Board, the areas described as being inundated by the 

100-year flood (see Glossary - Intermediate Regional Flood) can be 

designated as flood hazard areas and their use regulated accordingly by 

the local agencies.
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Purpose and Scope

This report was prepared to guide local officials in planning the use 

and regulation of the floodplain areas such that flood hazards and future 

flood damages are minimized. It includes information on historical 

floods, existing factors which influence the flood hazard, and the nature 

and extent of probable future floods.

The report data includes flooded area maps delineating the 100-year 

flood boundary and flood profiles showing the water surface elevations 

for the 10-, 50-, 100-, and 500-year floods.

Supplemental material to this report in the form of technical back up 

includes the supporting engineering and hydrologic data which may also be 

used in the location and design of roads, bridges, and channel 

modifications.
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Colorado Water Conservation Board 
D. Randolph Seaholm - Water Resources Specialist, Colorado Water

Conservation Board
Mike G. Serlet - Public Works Department, Boulder County, Colorado



Related Flood Studies

Information on past floods was obtained from the Corps of Engineers, 

Omaha District and the U.S. Geological Survey publication entitled 

"Floods in Colorado" (Reference 1).

Previous floodplain studies have been completed on Boulder Creek 

downstream from the reach covered in this report. These include two 

studies by the Corps of Engineers, Omaha District: "Floodplain 

Information, Boulder Creek and South Boulder Creek, Volume II, Boulder 

Metropolitan Region, Colorado", August 1969 (Reference 2); and "Special 

Flood Hazard Information Report, Boulder Creek, City of Boulder, 

Colorado", May 1972 (Reference 3).

In addition, Boulder Creek was included in the City of Boulder Flood 

Insurance Study published in 1978.

This Floodplain Information Report for Upper Boulder Creek and 

Fourmile Creek is the only detailed study completed to date for the 

particular reaches covered herein and is, therefore, authoritative.

Maps and Surveys

Cross-section data and topographic maps at a scale of 1:1200 and 

having a contour interval of two feet were prepared by Benchmark Mapping 

of Denver by photogrammetric methods from flights made on October 26, 

1977 (Reference 4). These data were supplied by the Colorado Water 

Conservation Board and Boulder County. U.S. Geological Survey 7.5 minute 

series topographic maps with 40-foot contour intervals at a scale of 

1:24,000 were also used in the study (Reference 5). Bridge data was 

supplied by the Corps of Engineers and Boulder County. Control monuments 

exist in the field for use in relating actual ground data to information 

contained in the report (see Table 5).
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STUDY AREA DESCRIPTION

Drainage Basin Characteristics

The Boulder Creek basin above the City of Boulder has a drainage area 

of approximately 129 square miles. This typical front range canyon 

(steep and narrow) contains both streams covered in this report: Boulder 

Creek and Fourmile Creek. Boulder Creek headwaters originate on the 

eastern slope of the Continental Divide at elevations in excess of 13,000 

feet. The steam flows generally eastward approximately 22 miles to the 

City of Boulder and then out onto the the plains another 18 miles to its 

confluence with St. Vrain Creek. Fourmile Creek, a tributary of Boulder 

Creek, flows east then southeast through the mountains approximately 12 

miles to its confluence with Boulder Creek at Orodell.

The approximate drainage areas at selected locations are shown in 

Table 1.

TABLE 1

Drainage Areas

Location Area (sq. mi.)

Boulder Creek at Barker Reservoir 38 
Boulder Creek above Fourmile Creek 102 
Boulder Creek at Arapahoe Road 129 
Fourmile Creek at U/S Study Limit 7 
Fourmile Creek at Mouth 25

The normal annual precipitation over the basins is approximately 23 

inches (Reference 6). Average temperatures range from 75°F in July to 

25°F in January (Reference 7). The topography of the Upper Boulder Creek 

and Fourmile Creek basins is generally rugged, forested mountain slopes.



Vegetation in the basin below 11,000 feet is typically subalpine grasses 

and brush with stands of conifer and aspen. Above 11,000 feet in the 

tundra area vegetation is generally sparse.

The Soil Conservation Service in their "Soil Survey of Boulder County 

Area, Colorado" (Reference 8) classified the soils in the basin as part 

of the Juget-Baller Association. This Association consists of rock 

outcrops and sloping to very steep, shallow, very gravelly and stony 

soils on mountains formed in residuum weathered from granites and 

sandstones.

The land uses accompanying this Association generally relate to 

wildlife habitat, recreation, and private home sites in a rural community 

setting.

Study Reach Description

Boulder Creek was studied in detail from Arapahoe Road upstream to 

Barker Reservoir. Fourmile Creek was studied in detail from its mouth at 

Boulder Creek to a point just upstream of Sunset, Colorado. The lengths 

of the streams studied were 14.2 miles on Boulder Creek and 10.9 miles on 

Fourmile Creek. Stream bed elevations range from 5,447 feet mean 

sea-level (m.s.l.) to 8,022 feet m.s.l. on Boulder Creek in the study 

reach. Both creeks can be classified as steep mountain streams. Stream 

bed slopes range from 56 ft./mile to 581 ft./mile on Boulder Creek and 

from 84 ft./mile to 343 ft./mile on Fourmile Creek.

Development along both streams consists primarily of single-family 

residences and their related structures. The development along Boulder 

Creek is mainly in the lower half of the study reach while the structures 

along Fourmile Creek are scattered throughout the study reach.
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Obstructions to flood flows within the study reach include natural 

obstructions such as large rocks, boulders, and brush and other 

vegetation growing along the streambank as well as man-made obstructions 

such as bridges, buildings and culverts. During floods, these 

obstructions impede flood flows and cause backwater conditions that may 

increase the flood heights upstream of the obstruction and velocities 

downstream of the obstruction. Brush and rock washed out during floods 

is carried downstream and may collect at bridges and in culverts, thus 

creating a damming effect and overbank flow. As flood flows increase, 

masses of debris may break loose and cause a wall of water and debris to 

surge downstream until another obstruction is encountered. In some 

instances, debris may collect to the point where structural capability is 

exceeded and a bridge is destroyed or abutments and roadbeds damaged.



HISTORY OF FLOODING

Large floods in the basins were reported in 1864, 1876, 1894, 1914, 

1923, 1938, 1941, 1956 and 1969. Descriptions of the major floods that 

have affected either the Upper Boulder and Fourmile Creek basins are 

presented below.

A detailed flood history of the county, prepared by Boulder County, 

will be published in the near future. That publication will contain more 

detailed information than given here.

Flood of May 23-23, 1876 - A general storm over the Boulder Creek 

basin created flooding on the plains of reportedly 1 1/2 miles wide. 

Railroad service to Boulder was disrupted.

Flood of May 29-June 2, 1894 - Heavy rains fell over the mountains 

extending from the Colorado-Wyoming border southward into the Republican 

and Arkansas River basins. Rainfall over the Boulder and South Boulder 

Creek basins was particularly heavy. Rainfall records for a 96-hour 

period ending at 3:00 a.m. on June 2, 1894 indicate that the mountain 

drainage area received from 4.5 to 6.0 inches of precipitation. Rainfall 

amounts over the high plains gradually decreased from west to east and 

varied from 5 inches at Boulder to approximately 2.5 inches at the 

mouth. The mountain rainfall combined with the snowmelt runoff to 

produce the greatest flood known at Boulder inundating the valley during 

the night of May 30, 1894. Buildings, bridges, roads and railroads were 

washed away. All bridges were reportedly swept away in Boulder Canyon 

with the highway and railroad almost totally destroyed as far up the 

canyon as Fourmile Creek and up Fourmile Creek as far as Sunset. The 

Boulder Camera stated that six buildings were destroyed at Crisman, eight
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at Sunset, and practically everything at Copper Creek. Computations made 

18 years later produced estimates of the peak discharge in Boulder that 

ranged from 9,000 cubic feet per second to 13,600 cubic feet per second.

Flood of September 4, 1938 - A large storm system produced general 

rains over all of eastern Colorado. The largest amount of precipitation 

occurred in the mountains where over six inches was reported west of 

Eldorado Springs. Boulder reported 3.62 inches of precipitation from 

August 31 to September 4 with 2.32 inches falling on September 2. 

Eldorado Springs located in the South Boulder Creek basin had 4.42 inches 

of rainfall. A maximum discharge of 4,410 cubic feet per second occurred 

near the mouth of Boulder Creek at noon on September 3, 1938.

Flood of May 6-8, 1969 - This flood was the result of long duration 

rainfall. Precipitation was heaviest in the mountains, part of which 

fell as snow. In the Boulder and South Boulder Creek basins, the 

rainfall continued at a moderate rate for nearly four days. Total 

precipitation for the storm amounted to 7.60 inches at Boulder and 9.34 

inches at the Boulder Hydroelectric Plant located about three miles up 

the canyon from Boulder. Precipitation amounts totaled 8.11 inches at 

Eldorado Springs and 10.05 inches at Gross Reservoir on South Boulder 

Creek. Peak flooding occurred on the 7th of May on both Boulder and 

South Boulder Creeks. The gauging station at Orodell recorded a peak 

discharge of 1,220 cubic feet per second. In Boulder, local inflow 

increased the Boulder Creek peak discharge to an estimated 3,000 cubic 

feet per second. The peak discharge on South Boulder Creek at Eldorado 

Springs was 1,690 cubic feet per second. Flooding below the confluence 

of these two streams extended over large portions of the floodplain.



HYDROLOGIC AND HYDRAULIC DETERMINATIONS

Flood Characteristics

Floods in the Boulder Creek basin are produced by intense rainfall 

during either isolated convectional or general frontal storm systems. In 

addition, flows normally increase during the mountain snowmelt and runoff 

period in May and June which when augmented by rainfall runoff increases 

the severity of flooding.

Hydrologic Analysis

The hydrologic analysis for Boulder Creek and for Fourmile Creek was 

performed by the U.S. Army Corps of Engineers, Omaha District and 

consisted of determining the magnitude of the 10-, 50-, 100-, and

500-year floods. Since the fragmentary gauging record for Boulder Creek 

at Boulder was considered too short to be a reliable basis for estimating 

the discharge probability at Boulder and since the long-term records for 

Boulder Creek at Orodell does not include the flows on Fourmile Creek, 

which according to historical information, has been the major source of 

flooding in Boulder, the discharge probability relationships for Boulder 

Creek and Fourmile Creek were developed using the EPA's Storm Water 

Management Model (SWMM) (Reference 9). This model was calibrated using 

data collected from the flood hydrograph of May 1973 for the uncontrolled 

area of Cherry Creek located downstream from Cherry Creek Dam. Based 

upon this calibration, the hydrologic model was applied to the Boulder 

Creek and Fourmile Creek basins. The resulting discharge probability 

relationships were compared with that from the short record on Boulder 

Creek at Boulder and with regional criteria prepared by the U.S. 

Geological Survey.
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Rainfall input for the hydrologic model was derived from the National 

Oceanic and Atmospheric Administration's Atlas for Colorado (Reference 

10). This data was adjusted for expected probability. Values for the 

500-year storm were extrapolated. After study of the various rainfall 

durations contained in the Atlas, a six-hour duration was selected. A 

30-minute distribution of the six-hour storm was developed from a study 

of hourly precipitation data recorded for major streams in the South 

Platte River basin and refined to 30-minute values. The precipitation 

values used in the model are shown in Tables 2 and 3.

TABLE 2

Fourmile Creek

Average Basin Rainfall Depths for 
Frequencies.

Six-Hour Storm Duration at Various

Frequency

10-year 
50-year 

100-year 
500-year

Depth
(Inches)

1.9
2.8
3.2
4.3

TABLE 3

Boulder Creek

Average Basin Rainfall Depths for 
Frequencies (inches).

Six-Hour Storm Duration at Various

Frequency

10-year 
50-year 

100-year 
500-year

Depth
(Inches)

1.7 
2.5
2.8 
3.8



Loss rate information for the hydrologic model was based upon 

infi1trometer studies by the U.S. Forest Service in forest areas, mixed 

forest and grassland areas, and grassland areas for mountain terrain in 

the South Platte River basin over a period of years. The results of 

these studies showed average infiltration rates in inches per hour for 

pine forest, pine forest and grassland mixed, and grassland of 2.37, 

1.94, and 1.5. Infiltration studies conducted for the Missouri River 

Basin Framework Study indicated infiltration rates of about 50% of 

infiltrometer studies for plains areas. Based upon these studies, an 

infiltration rate of one-inch per hour was selected for the Upper Boulder 

Creek and Fourmile Creek basins.

Hydraulic Analysis

Water surface elevations for the 10-, 50-, 100-, and 500-year floods 

were computed using the U.S. Army Corps of Engineers step backwater 

computer program HEC-2 (Reference 11).

No high water marks were located from which to calibrate the 

hydraulic model on Boulder Creek or Fourmile Creek. Stream gauging data 

collected at the U.S. Geological Survey stream gauge on Boulder Creek at 

Orodell was used to compare results from the hydraulic model. No 

adjustment was made to the computer model for the gauge data since the 

gauge data consisted only of discharges much lower than those analyzed in 

this study.

Manning's "n" values ranged from 0.060 to 0.1 in the channel on 

Boulder Creek and from 0.065 to 0.080 in the channel on Fourmile Creek. 

Overbank "n" values of 0.080 were used. Channel "n" values were computed 

using the formula "n" = .22 (S+0.001 where $ -}s the channel slope 

(Reference 12).
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Starting water surface elevations for Boulder Creek were computed 

assuming that the Arapahoe Road bridge at Boulder was blocked with all 

flow passing over the roadway as weir flow. Starting water surface 

elevations on Fourmile Creek were obtained by assuming that the Colorado 

Highway 119 bridge was blocked for the 50-, 100-, and 500-year floods, 

but open for the 10-year flood. Flow over the roadway for the 50-, 100-, 

and 500-year floods was determined by weir computations. Flow through 

the bridge for the 10-year flood was determined by pipe flow computations.

Bridges in this study were analyzed using a blockage criteria 

dependent upon bridge construction and water depth. Concrete and steel 

bridges were assumed unobstructed until the upstream water surface 

elevation reached the bridge "low steel" elevation at which time the 

bridge was assumed fully obstructed. Wooden bridge decks were assumed 

destroyed due to debris. This type of bridge was assumed unobstructed at 

all discharges with wingwalls and abutments in place, but the deck 

removed. Wooden footbridges on both streams and two wooden car bridges 

on Boulder Creek were not included in the hydraulic model since removal 

of the bridge deck left only a natural channel without abutments or 

wingwalls. Head losses at fully obstructed bridges were determined by 

weir computations. Unobstructed bridge losses were computed by using the 

normal bridge routine in HEC-2.



INTERPRETATION AND USE OF REPORT DATA

Flood Frequency and Discharge

The 10-, 50-, 100-, and 500-year flood events were used as the flood 

frequencies for this floodplain analysis. Thus, the data developed in 

this report will be compatible not only for regulation purposes and H.B. 

1041 designations, but also for Federal Emergency Management Agency flood 

insurance rate studies.

These various flood events have an average occurrence of once in the 

number of years as indicated. For example, the 100-year flood occurs, on 

the average, once in a 100-year period and has a one-percent chance of 

being equaled or exceeded in any given year.

The particular uses for the various flood events in addition to those

stated above are as follows:

10-Year and 50-Year Events - Information regarding these lower 

frequency floods is especially useful for future engineering studies and 

land use planning purposes related to minor road systems, minor channel 

improvements, the location of parks and recreational facilities, 

agricultural lands, and appurtenant structures. For structures and uses 

of this type on the smaller tributaries and in areas where the high risk 

of structural failure is economically feasible and the hazard to life and 

property nonexistent, the use of the lower frequency floods may be 

considered.

100-Year Event - The 100-year flood event may also be used for 

engineering design purposes where a lower risk of failure than the 10-, 

or 50-year flood is desired. However, the most important use of the 

100-year flood event lies in the floodplain designation and land use
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regulation as set forth in the state statutes. The State of Colorado 

considers the 100-year frequency flood as the flood event to be used in 

designing and protecting structures and dwellings for human occupation. 

Therefore, all floodplain regulations are based upon the 100-year flood. 

Also, the area which would be inundated by the 100-year flood may be 

delineated as an area of state interest as set forth in H.B. 1041 — the 

state's land use bill.

500-Year Event - The 500-year flood event is useful in making the 

public aware that floods larger than the 100-year flood can and do 

occur. Because an individual is living outside the 100-year flood 

boundary does not mean that he is completely safe from flooding. The 

500-year flood event can also be used for regulating high risk 

developments within the floodplain such as nuclear power plants, or the 

storage or manufacture of toxic or explosive materials.

Table 4 lists the discharges and water surface elevations for the 

10-, 50-, 100-, and 500-year flood events at selected reference points.

Flooded Areas

The 100-year frequency flood has been selected by the State of 

Colorado as the flood event to be used for floodplain delineation and 

regulation. Thus, the Flooded Area plates show only the boundary of the 

100-year floodplain. Since the base map for the Flooded Area plates is a 

two-foot contour map, the outlines of the other events - 10-, 50, and 

500-year can be readily plotted using the information in Table 4.

The area delineated on the Flooded Area plates as the 100-year 

floodplain meets the requirements of H.B. 1041 as an area of state 

interest.



Also upon official approval of this report by the Colorado Water 

Conservation Board, the area outlined by the 100-year flood boundary will 

be designated a floodplain area and may be regulated accordingly by the 

local officials.

Flood Elevations

Flood crest elevations for the 10-, 50-, 100-, and 500-year floods 

may be found in three separate locations in this report. The Peak 

Discharge and Water Surface Elevation Data Table (Table 4) lists these 

elevations at selected reference points. The Flooded Area plates give 

the plan view of the flooded area on a contour base map and the high 

water elevations for the 100-year flood can be interpolated from this. 

Plates 3 through 18 cover Upper Boulder Creek and Plates 19 through 30 

cover Fourmile Creek. The Flood Profile plates show the streambed 

elevation and the high water elevations for all four frequency floods. 

Plates 31 through 37 cover Upper Boulder Creek and Plates 38 through 42 

cover Fourmile Creek.

The Flood Profiles may be used in areas where controversy arises over 

the 100-year flood boundary on the Flooded Area plates. Since the Flood 

Profile plates given the elevations and distance or stationing from a 

known point, the high water elevations can be surveyed on the ground to 

alleviate any discrepancies on the base map. Survey control markers 

exist in the field in the vicinities of Boulder Creek and Fourmile Creek 

and their associated floodplain areas. A summary of these control 

markers and their locations is given in Table 5.
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TABLE 4
PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA

Upper Boulder Creek

Distance Stream^' 10-Year 50-Year 100-Year 500-Year
Reference From Bed Flood Peak „. Flood Peak „. Flood Peak _ .Flood Peak n.
Point Mouth Elevation Elevation Discharged Elevation Discharged Elevation Discharged Elevation Discharged

Identification Number Ft. Ft.-m.s.l. Ft.-m.s.l. c.f.s. Ft.-m.s.l. c.f.s. Ft«s * c»f • s ■ Ft«s • 1 ■ 0*^*8*

Barker Reservoir
Upstream
Study Limit

1 2094+85 8022.0 8024.1 350 8026.1 1560 8027.5 2340 8029.6 4770
2 2092+20 8013.2 8017.4 8021.2 8026.6 8028.3

Private Drive 3 2091+90 8013.2 U/S 8017.4 U/S 8021.2 U/S 8026.6 U/S 8028.3
D/S 8017.2 D/S 8021.0 D/S 8022.3 D/S 8024.5

4 2088+60 8012.7 8015.1 8019.3 8019.9 8021.4
5 2084+35 8007.6 8010.7 8012.5 8013.8 8015.3
6 2080+25 8002.7 8004.3 8006.2 8007.4 8010.6
7 2077+80 7996.1 7999-1 8001.9 8002.9 8004.9
8 2071+80 7987.8 7989.7 7991.0 7991.7 7993.3
9 2065+10 7976.8 7979-1 7981.3 7981.9 7983.6

10 2059+30 7966.8 7968.8 7970.8 7971.6 7973.1
11 2053+85 7957.3 7959.7 7962.0 7962.7 7964.4
13 2048+45 7951.6 7954.2 7956.3 7957.0 7958.2
14 2043+15 7940.5 7942.1 7944.4 7945-1 7947.7
15 2038+70 7930.4 7933.1 7936.7 7938.3 7940.4
16 2033+30 7921.8 7924.1 7926.8 7927.8 7930.4
17 2027+55 7909.9 7911-9 7913.6 7914.3 7915.8
18 2021+50 7891.9 7893.9 7896.4 7897.4 7899.8
19 2016+30 7879.7 7882.7 7886.4 7887.8 7890.3
20 2012+40 7874.2 7876.7 7878.8 7879.7 7882.1
21 2006+90 7851.9 7853.3 7855.4 7856.2 7857.8
22 2001+35 7828.4 7830.7 7833.2 7834.4 7837.8
23 1996+00 7813.2 7815.9 7818.4 7819.3 7820.5
24 1991+90 7799.3 7801.4 7803.2 7803.9 7806.7
25 1988+25 7788.2 7790.2 7792.2 7793-1 7793.9
26 1983+30 7773.3 7775.7 7777-5 7778.2 7781.4

County Road 27 1981+60 7764.0 u/s 7769.0 U/S 7776.2 U/S 7777.4 ■ U/S 7781.2
54 D/S 7766.1 D/S 7768.6 D/S 7769.7 D/S 7772.1

28 1980+50 7760.3 7761.9 7764.2 7765.2 7768.4
29 1978+45 7747.1 7748.7 7749.4 7750.1 7751.7 .
30 1973+20 7728.5 7731.1 350 7739.4 1530 7740.3 2300 7742.2 **T10

1/ Low water elevation as determined by aerial photogranmetric methods.
2/ Discharges are prorated between stations.
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TABLE 4
PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA

Upper Boulder Creek

Identification

Distance Stream!/ 10-Year 50-Year 100-Year 500-Year
Reference From Bed Flood Peak

Discharge^'
Flood Peak .

Discharge^
Flood Peak ,2/Discharge—

Flood Peak
Point Mouth Elevation Elevation Elevation Elevation Elevation Discharge^'
Number Ft. F"fc • "M » S * 1« Ft.—m.s.l. c.f.s. Ft.-m.s.l. c.f.s. Ft.-m.s.l. c * f«s • Ft.-m.s.l. c.f.s.

31 1968+75 7718.5 7720.9 350 7723.6 1530 7724.9 2300 7727.3 4710
32 1963+90 7708.1 7709.6 77H.9 7713.0 7715-7
33 1959+20 7697.6 7700.6 7703.5 7704.7 7707.0
34 1954+50 7691.3 7693.1 7695.3 7696.2 7698.4
35 1948+90 7672.7 7674.9 7677.5 7678.4 7680.3
36 1943+80 7665.7 7668.1 7669.8 7670.5 7672.2
37 1938+90 7657.3 7659.0 7661.6 7662.8 7665.4
38 1933+50 7646.0 7648.8 7651.5 7652.6 7655.1
39 1928+55 7637.7 7639.4 7642.1 7643.4 7645.9
40 1924+15 7627.2 7629.9 7632.7 7633.8 7636.5
4l 1918+05 7613.5 7615.6 7618.5 7619.7 7622.3
42 1912+60 7601.0 7603.4 7605.7 7606.4 7608.4
43 1907+45 7589.8 7591-7 7594.7 7596.2 7599-6
45 1902+70 7580.2 7583.6 7586.9 7587.9 7590.0
46 1897+70 7573.0 7575.4 7577.8 7578.7 7581.2
47 1892+55 7562.8 7565.7 7568.7 7569.5 7571.3
1*8 1887+65 7556.5 7558.5 7559.9 7560.5 7562.0
H9 1884+05 7550.7 7552.3 7554.3 7555.1 7556.6
50 1879+80 7544.5 7546.7 7548.3 7548.8 7549.8
51 1875+40 7538.5 7540.7 7542.6 7543.4 7545.2
52 1871+55 7532.1 7534.5 7537-2 7538.1 7539.9
53 1866+80 7526.1 7528.6 7530.5 7531.3 7533.6
54 1861+40 7516.0 7517.9 7520.4 7521.5 7523.8
55 1856+50 7506.2 7509.2 75U.6 7512.5 7514.8
56 1851+10 7493.9 7495.9 7499.2 7500.6 7502.9
57 1845+65 7468.4 7471.4 7474.1 7475.1 7478.0
58 1839+90 7435.3 7438.5 7442.0 7443.2 7445.3
59 1835+50 7410.1 7411.7 7413.7 7414.7 7416.8
60 1830+10 7388.4 7390.4 7392.8 7393.8 7396.3
61 1824+30 7358.0 7360.1 7361.8 7362.6 7364.2
62 1819+00 7320.4 7323.1 350 7325.9 1510 7327.0 2270 7329.6 4660

1/ Low water elevation as determined by aerial photogrammetric methods. 
2] Discharges are prorated between stations.
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TABLE 4
PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA

Upper Boulder Creek

Identification

Reference
Point
Number

Distance
From
Mouth
Ft.

Stream 1/ 
Bed
Elevation 
Ft.-m.s.l.

10-Year 50-Year 100-Year 500-Year
Flood 
Elevation 
Ft.-m.s.l.

Discharged
c.f.s.

Flood
Elevation
Ft•—m.s.l.

Peak
Discharged
c.f.s.

Flood 
Elevation 
Ft.-m.s.l.

Peak
Discharg
c.f.s.

Flood
ed Elevation 

Ft.-m.s.l.

Peak
Discharge-^./
c.f.s.

63 1813+20 7272.7 727U.9 350 7277.2 1510 7278.3 2270 7281.2 1+660
6H 1807+00 7201*. 7 7206.9 7209.1 7210.1 7212.6
65 1801+50 711*7.0 71A9.5 7152.2 7153.5 7156.6
66 1796+1*0 7097.0 7098.1* 7100.5 7101.5 710U.2
67 1791+70 705l*.l 7057.2 7059.9 7061.1 7063.8
63 1786+1*0 7008.5 7010.8 7013-5 7011*. 8 7017.7
69 1782+00 6971.6 6973.6 6976.1 6977.1 6979.6
70 1776+90 6931.7 6933.7 6935.9 6936.9 6939.0
71 1772+10 6881.6 6881*. 2 6887.1 6888.1* 6891.2

North Boulder 1770+60 U/S 350 1510 2270 1*660
Creek D/S 1310 1*710 60l*0 11610

72 1766+75 681*7-2 6853.7 6858.2 6859.5 6863.3
73 1761+1*5 6827.1* 6831.3 6835.U 6836.5 681*0.3
7A 1755+95 6791.9 6795.5 6799.7 6800.8 6802.8
75 171*9+80 6763.1* 6768.1* 6772.2 6773.1* 6777.7
76 171*6+80 67U7.9 6751.3 675H.7 6755.7 6759.1
77 17U1+6O 6716.9 6722.0 6725.8 6726.9 6730.7
78 173L+25 6677.7 6681.3 6685.2 6686.3 6690.5
79 1728+1*5 661*1*. 3 6650.3 6653.8 6655.0 6659.0
80 1721+75 6617.3 6622.6 6628.0 6628.7 6630.8
81 1716+80 657U.9 6580.2 6586.1 6587.8 6591*. 5
82 1712+35 651*1*. 7 65U9.3 6552.7 6553.7 6557.0
83 17OH+65 61*97.7 6502.1* 6506.1* 6507.2 6509.7
81* 1697+65 61*37.6 6U2.3 61*1*7.1 61*1*8.6 61*53.0
85 1691+70 61*01*. 8 61*10.1* 61*15.0 61*16.2 61*19.8
86 1685+1*5 6381*. 5 6387.8 6391.7 6392.8 6397.0
88 1680+60 6363.5 6369.1 6373.3 6371*. 1* 6377.8
89 1677+60 6351*. 8 6358.6 6362.7 6363.8 6367.5
91 1672+95 6335.3 631*1.6 631*6.5 631*7.7 6351.3
92 1668+15 6322.0 6325.9 6330.0 6331.1 6331*. 9

Private Drive 93 1665+OO ■ 6312.2 u/s 6318.8 U/S 6327.3 u/s 6328.1* u/s 6330.8
D/S 6311*.2 D/S 6319.0 D/S 6320.2 D/S 6323.8

9H i66l*+l*o 6310.3 6311*. 2 131*0 6319.0 1*790 6320.2 6150 6323.8 11670

1/ Low water elevation as determined by aerial photogranmetric methods. 
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Upper Boulder Creek

1/ Low water elevation as determined by aerial photogrammetric methods. 
2/ Discharges are prorated between stations.
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TABLE 4
PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA

Upper Boulder Creek

1/ Lov water elevation as determined by aerial photogranmetric methods.
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Upper Boulder Creek

Road
Downstream 
Study Limit

1/ Low water elevation as determined "by aerial photogrammetric methods.
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

1/ Low Water elevation as determined by aerial photogranmetric methods.
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

1/ Low water elevation as determined by aerial photogrammetric methods.
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

1/ Low water elevation as determined by aerial photogrammetric methods*
2/ Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

10-Year_________ ______ 50-Year 100-Year________ 500-Year

1/ Low water elevation as determined "by aerial photogrammetric methods.

2] Discharges are prorated "between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

1/ Low water elevation as determined by aerial photogrammetric methods. 
2j Discharges are prorated between stations.
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TABLE 4

PEAK DISCHARGE AND WATER SURFACE ELEVATION DATA
Fourmile Creek

1/ Low water elevation as determined by aerial photogranmetric methods. 
2/ Discharges are prorated between stations.
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Control Marker Data

Table 5

Boulder 
Creek 

Plate #
Map

Identification Cap Set By
Monument
Elevation General Location

18 107 Boulder Co. 5568.84 +1.1 mile downstream from 
Monument 111, west of 
Colorado 119 roadbed 35 
feet

17 111 Boulder Co. 5682.86 +3.0 mile downstream from 
Monument 119, 45 feet 
south of Colorado 119 
guardrail.

16 119 Boulder Co. 5825.55 +0.4 mile downstream
fromMonument 121, turn 
right across river 
travelling 300 feet, go 
200 feet to Y in road. 
Monument is 54.8 feet 
northeast from cattle 
guard.

16 121 Boulder Co. 5840.67 +0.7 mile downstream from 
Monument #124, turn south 
on dirt road 200 feet to 
monument 40' north of 
stream gage.

15 124 Boulder Co. 5923.92 +1.5 mile downstream from 
Monument #130, and 
thence 170 feet along 
old road on north side of 
Colorado 119, 8 feet 
north of roadbed.

14 130 Boulder Co. 6044.76 +2.3 mile downstream from 
Monument #139, 16 feet 
south of Colorado 119 
edge of pavement.

13 133 Boulder Co. 6128.79 +0.6 mile downstream from
Monument #139 and 16.3 
feet north of Colorado 
119 edge of pavement.



Table 5 (Continued)

Control Marker Data

Boulder 
Creek 

Plate #
Map

Identification Cap Set By

13 139 Boulder Co.

12 145 Boulder Co.

11 147 Boulder Co.

10 155 Boulder Co.

9 159 Boulder Co.

9 163 Boulder Co.

8 170 Boulder Co.

7 180 Boulder Co.

Monument
Elevation General Location

6227.00 +1.9 mile downstream from
Monument #145, 11.5 feet
north of Colorado 119 edge 
of pavement near Wheelman.

6397.95 _+1.4 mile downstream from
Monument #147, northwest 
of Colorado 119 roadbed, 
26.3 feet at Sunnyside 
Bridge.

6639.84 +1.7 mile downstream from
Monument #155, south of 
Colorado 119 roadbed 5 
feet and 3.5 feet from the 
guardrail.

6894.15 +1.2 mile downstream from
Monument #159, west of 
Colorado 119 roadbed 11.1, 
feet from edge of pavement 
at Boulder falls turnout.

7180.43 j^l.l mile downstream from
Monument #163, east side 
of Colorado 119 roadbed, 
4.5 feet from guardrail 
posts.

7413.46 +1.8 mile downstream from
Monument #170, northwest 
side of Colorado 119 
roadbed, 54 feet from edge 
of pavement.

7558.24 +1.6 mile downstream from
Monument #180, 12 feet
southeast of south edge of 
pavement on Colorado 119 
at dirt road intersection.

7640.12 +1.1 mile downstream from
Monument #183, north side 
of Colorado 119 at dirt 
road intersection.
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Table 5 (Continued)

Control Marker Data

Boulder
Creek

Plate #
Map

Identification Cap Set By
Monument
Elevation General Location

6 183 Boulder Co . 7699.16 +.2.7 mile downstream from 
Monument #195, 4.7* south 
of Colorado 119 edge of 
pavement.

5 195 Boulder Co . 7925.94 +1.3 mile downstream from 
Ronument #199, 17.8' 
north of Colorado 119 
edge of pavement.

3 199 Boulder Co . 7999.91 +0.9 mile downstream from 
Barker Reservoir Dam, 
south of Colorado 119 
roadbed 155 feet.

Note: 1) Please check with Boulder 
Board office for additional

County or Colorado Water Conservation 
monument information and conditions.

2) These monument elevations will differ with U.S.G.S. elevations on 
benchmark "5732 Denver" and "A-26-1942" by +7.39 and +7.09 feet 
respectively. See February 5, 1980 file memo for further details.



Table 5 (Continued)

Control Marker Data

Fourmile
Creek

Plate #

19

19

20

21

21

21

22

Map
Identification Cap Set By

Monument
Elevation General Location

208 Boulder Co. 7771.66 +0.7 mile upstream from 
Monument #210, north of 
Colorado Road 118 
roadbed 45 feet and 
26.7 feet from rail in 
top of fence post.

210 Boulder Co. 7689.89 +1.1 mile upstream from
Monument #214, north of 
Colorado Road 118 
roadbed 4 feet and 47
feet from power pole.

214 Boulder Co. 7579.47 +1.0 mile upstream from
Monument #217, southi of
Colorado Road 116
roadbed 3 feet and 
feet from power pole.

5.6

217 Boulder Co. 7475.22 +0.7 mile upstream from
Monument #218, north1 of
Colorado Road 118
roadbed 3 feet and
from a stump.

28'

218 Boulder Co. 7411.18 +0.8 mile upstream from
Monument #222, 8.0 feet
north of Colorado 
118 roadbed.

Road

222 Boulder Co. 7339.21 +1.4 mile upstream from
Monument #227, three feet
south of Colorado 
118 roadbed.

Road

227 Boulder Co. 7202.95 +1.4 mile upstream from
Monument #233, north of
Colorado Road
roadbed 3 feet,
past dirt road to 
and 48.6 feet from 
pole.

118
Just

south
power

233 Boulder Co. 7053.02 +1.8 mile upstream from
Monument #242, south of 
Colorado Road 118 
roadbed 2 feet.
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Table 5 (Continued)

Control Marker Data

Fourmile
Creek

Plate #
Map

Identification Cap Set By
Monument
Elevation General Location

24 242 Boulder Co. 6856.48 +0.8 mile upstream from 
Monument #242.1, south of 
Colorado Raod 118 
roadbed 2 feet and 1 
foot from metal guard 
post.

24 242-1 Boulder Co. 6792.38 +0.9 mile upstream from 
Monument #246, north of 
Colorado Road 118 
roadbed 18 feet and 50 
from power pole.

25 246 Boulder Co. 6748.81 +1.3 miles upstream from 
Monument #250, at dirt 
road junction, 40 feet 
north of junction, and 
20.9 feet west of a twin 
pine.

25 250 Boulder Co. 6593.01 +1.2 mile upstream from 
Monument #255, south of 
Colorado Road 118 6 
feet and 3.4 feet 
southwest of mile post.

26 255 Boulder Co. 6444.43 +0.8 mile upstream from 
Monument #257, west of 
County Road 118 guardrail 
10.7 feet.

26 257 Boulder Co. 6351.42 +1.4 mile upstream from 
Monument #263, west of 
Colorado Road 118 roadbed 
7.2 feet.

27 263 Boulder Co. 6375.78 +1.2 mile upstream from 
Monument #267 34.2 east 
of Co. Rd. pavement edge.

28 267 Boulder Co. 6229.63 .+1.3 mile upstream from 
Monument #268 south of 
Colorado Road 118 
guardrail 12.6 feet.

29 268 Boulder Co. 6059.26 +1.2 mile upstream from
Monument #272, east of 
Colorado 118 roadbed 37 
feet.



Table 5 (Continued)

Control Marker Data

Fourmile
Creek

Plate #
Map

Identification Cap Set By
Monument
Elevation General Location

29 272 Boulder Co. 5920.17 +1.2 mile upstream from
Monument #276, west of 
Colorado Road 118 roadbed 
6.6 feet.

30 276 Boulder Co. 5806.66 +1.2 mile upstream on
"Colorado Road 118, from
junction of Colorado 119
and Colorado Road 118,
west of roadbed 6.6 
at dirt road.

feet

NOTE: Please check with Boulder County or Colorado Water Conservation iBoard
offices for additional monument information and condition.
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Flood Insurance

The National Flood Insurance Program is a federal program that 

enables property owners to buy flood insurance at a reasonable, 

subsidized cost. In return, communities are required to carry out 

floodplain management measures to protect lives and new construction from 

future flooding.

Flood insurance through the National Flood Insurance Program is 

available to all residents of Boulder County under the regular phase of 

the program. Boulder County entered the regular program February 1, 

1979. A Flood Insurance Summary is shown in Table 6.

Additional information on the Flood Insurance Program is available 

from local insurance agents or brokers and the:

Federal Emergency Management Agency 
Division of Insurance and Mitigation 
Denver Federal Center, Building 710 
Lakewood, Colorado 80225 
Telephone: 234-6582



Table 6

Federal Emergency Management Agency 
National Flood Insurance Program Summary

Total Amount 
Available

(First Layer) 
(D(3)

Subsidized 
Rate per

$100 of 
Coverage

Second
Layer

Acturial
Rate for

$100 Coverage 
Based on Risk 
Rate Varies
with Risk

Total 
Amount 

Available 
1st & 2nd 
Layers(2)

Maximum
Required

(2)

Single-
Family
Residence $ 35,000 $.25 150,000 Rate varies 

with risk
185,000 $ 70,000

Other
Residential

100,000 .25 150,000 Rate varies 
with risk

250,000 200,000

Contents,
Residential

10,000 .35 50,000 Rate varies 
with risk

60,000 20,000

Smal 1 
Business

100,000 .40 150,000 Rate varies 
with risk

250,000 200,000

Contents, 
Smal 1 
Business

100,000 .75 200,000 Rate varies 
with risk

300,000 200,000

Other
Non-
Res ident ial

100,000 .40 100,000 Rate varies 
with risk

200,000 200,000

Contents, 
Other, Non-

100,000 .75 100,000 Rate varies 
with risk

200,000 200,000

Residential

NOTES: 1) Only the first layer of coverage is available under the Emergency
Program.

2) a. Full coverage is available under the Regular Program for all
structures in the community.

b. New construction and substantial improvements are charged 
actuarial rates for all coverage.

c. All existing structures are charged actuarial rates for the 
second layer of coverage and property owners have the option 
of paying either the subsidized or actuarial rate for the 
first layer, whichever is lower.

3) Limits required under Section 102(a)(b) of Act of 1973.

All property owners shown in this study to be within areas subject to 
flooding should consider the purchase of flood insurance.
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GLOSSARY

Backwater Effect - The rise in surface elevation of flowing water 
upstream from and as a result of an obstruction to flow.

Channel - A natural or artificial watercourse of perceptible extent with 
definite bed and banks to confine and conduct continuously or 
periodically flowing water.

Cloudburst - A sudden and extremely heavy downpour of rain that is small 
in areal extent; of short duration; and may be accompanied by lightning, 
thunder, and strong gusts of wind.

Conveyance Capacity

a. Channel conveyance capacity is the rate of discharge, in cubic 
feet per second, which can flow in a water course with the water 
surface not greater than the height of the channel banks.

b. Floodway conveyance capacity is the rate of discharge in the 
overflow portion of the floodway which can pass through a 
specified area at depths and velocities governed by the hydraulic 
dimensions of the floodway.

Designated Floodplain - The area designated as a floodplain by official 
action of the board of county commissioners or city council with the 
prior concurrence of the Colorado Water Conservation Board.

Flood - An overflow of lands nor normally covered by water and that are 
used or usable by man. Floods have two essential characteristics: the 
inundation of land is temporary; and the land is adjacent to and 
inundated by overflow from a river or stream or an ocean, lake or other 
body of standing water.

Normally a flood is considered as any temporary rise in streamflow or 
stage, but not the ponding of surface water, that results in significant 
adverse effects in the vicinity. Adverse effects may include damages 
from overflow of land areas, temporary backwater effects in sewers and 
local drainge channels, creation of unsanitary conditions or other 
unfavorable situations by deposition of materials in stream channels 
during flood recessions, use of ground water coincident with increased 
streamflow, and other problems.

Flood, 100-Year - A type of flood, including the water surface elevation 
and territorial occupation thereof, which can be expected to occur at any 
time in a given area based upon recorded historical precipitation and 
other valid data, but with an average statistical one percent chance of 
being equalled or exceeded during any one year. The term is used 
interchangeably with a one percent flood or Intermediate Regional Flood. 
(See definition for Intermediate Region Flood).



Flood Crest - The maximum stage or elevation reached by the waters of a 
flood at a given location.

Flood Frequency - (see Probability) The average recurrence interval of 
specific discharges or water stages which cause flooding.

Flood Peak - The maximum instantaneous discharge of a flood at a given 
location. It usually occurs at or near the time of the flood crest.

Floodplain - An area in and adjacent to a stream, which area is subject 
to flooding as the result of the occurrence of a 100-year flood and which 
area thus is so adverse to past, current, or foreseeable construction or 
land use as to constitute a significant hazard to public health and 
safety or to property.

Flood Profile - A graph showing the relationship of water surface 
elevations to location, the latter generally expressed as distance above 
mouth for a stream of water flowing in an open channel. It is generally 
drawn to show surface elevation for the crest of a specific flood, but 
may be prepared for conditions at a given time or stage.

Flood Stage - The stage or elevation at which overflow of the natural 
banks of a stream or body of water begins in the reach or area in which 
the elevation is measured.

Floodway Zone - The channel of a stream and those portions of the 
adjoining floodplain which are reasonably required to carry and discharge 
the floodwaters of a 100-year flood. It is the designated floodplain 
less than the low hazard zone, if any such low hazard zone has been 
identified. If no low hazard zone has been identified, then the terms 
"designated floodplain" and "floodway zone" shall be considered as being 
synonymous.

Intermediate Regional Flood - A type of flood, including the water 
surface elevation and territorial occupation thereof, which can be 
expected to occur at any time in a given area based upon recorded 
historical precipitation and other valid data, but with an average 
statistical one percent chance of being equalled or exceeded during any 
one year. The term is used interchangeably with a one percent flood or 
one hundred year flood. (See definition for 100-year flood.)

Left Bank - The bank on the left side of a river, stream or water course 
as the observer looks downstream.

Low Hazard Zones - That area of the floodplain in which the waters of a 
100-year flow will not attain a maximum depth greater than one and 
one-half feet.

Probability - The annual chance of occurrence of specified hydrologic 
events, such as rainfall over a specified area of peak discharge at a 
specified location expressed in percent, e.g., 5 percent representing one 
chance in 20 of the event occurring in any year or an average recurrence 
of once in twenty years.
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Reference Point - A numbered point identifying a specific location for 
correlating the data shown in various forms throughout the report.

Right Bank - The bank on the right side of a river, stream or water 
course, looking downstream.

Runoff - The quantity of rainfall which flows over the surface to enter 
the stream as discharge volume. The difference in quantity between 
rainfall and runoff represents losses to infiltration and interception.

Sheet Flow - Any natural channel or depression through which water flows 
either continuously, intermittently or periodically, including any 
artificial modification of the natural channel or depression.

Watershed - The drainage area situated above a specified point on a 
stream including the area drained by tributary streams which enter the 
main stream above this point.
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