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Town Drainage Master Plan - West Side of Highway 24

General

RG and Associates is preparing a Master Drainage Report for the Town of Buena Vista for the area west
of Highway 24. The purpose of the Master Drainage Report is to evaluate the capacities of existing
bridges and major culverts, the effectiveness of the primary channels / streams in the west side of
Buena Vista and determine detention requirements. The primary emphasis of this analysis is the
impacts of the western area drainage upon Highway 24 and the associated crossings thereof.

The area of study was comprised of approximately 18 square miles (11300-acres) from Highway 24
west across the alluvial plains and up into the wooded mountains. The headwaters of Cottonwood
Creek were not a part of this study and the basis for the hydrology was from the approved flood
insurance study (FIS) for Chaffee County published in 1987. The flood insurance rate map (FIRM)
mapping of the floodplain by FEMA was also based upon a previous study completed in 1982
(included for reference). We understand that the mapping of the floodplain and floodway for
Cottonwood Creek is being undertaken as a part of an agreement with Chaffee County and is
anticipated to be complete in 2015 or 2016. Modeling of the Cottonwood Creek floodplain, floodway
or HECRAS analysis was not a part of our scope for this project.

The portions of Highway 24 studied by this analysis extend beyond the boundary of the Town. The
south boundary is near the southern portion of the airport and north boundary is north of the Town
boundary to the ciosest ridgeiine near the Mobile Home Park and CR 383.

Basin Analysis

The area of this study is an alluvial valley, in which, the primary surface soils consist of gravel, stone
and generally sandy or loam deposits. The hydrologic soils within this study are classified as Type A



(sandy) soils. Type A soils are generally well drained and as such have a high infiltration / percolation
rate which tend to absorb most of the rainfall from minor storm events and only generates minimal
runoff during such storm events. This is verified by the results of our calculations using the Colorado
Urban Hydrograph Procedure (CUHP) software from the Urban Drainage and Flood Control District
(UDFCD). The summary of flows presented in Table 1 shows that during the 2-year, 5-year and 10-year
storm events almost all of the rainfall is absorbed into the soils. This is expected since most of the
areas within this study are undeveloped or are large acreage lots with only minimal development near
Highway 24 and minimal paved areas. During the larger storm events (25-year 50-year and 100-year
events) much more runoff is anticipated, since the soils have become saturated and as the low-laying
depressions become filled with stormwater. This causes rate of runoff to increases dramatically (see

Table 1).
Cottonwood Creek Analysis

The evaluation of Cottonwood Creek as it runs through the west portion of the Town consisted of
measuring each bridge / culvert and analyzing the capacity of each structure. The roadway crossing
over Cottonwood Creek ranged in type from single-span bridges, multiple box culverts, corrugated
metal pipe (CMP) culvert to Arch pipe bridge structures. The sizes of the structure ranged from 10-feet

to 30-feet in width.

The hydrologic flow rate from the FIS for Cottonwood Creek was 800 cfs, 1,140 cfs and 1,300 cfs for the
10-year, 50-year and 100-year storm events respectively. The striated nature of the overbank areas of
Cottonwood Creek was not evaluated by the report; therefore it was conservatively assumed that the
entire storm would pass through the roadway crossing. The percentage of stormwater passing
through of each roadway crossing during each storm event is summarized in Table 2. In general
roadway crossings Railroad Street, Cedar Street and Highway 24 appear to be adequate. West of
Highway 24 the flow band becomes striated and there is flooding caused by (backwater effects) the
confined channel between Highway 24 and West Main Street, the West Main Street and the
McPhelemy Park control /diversion structure. Based upon available information, it is unclear if the
roadway crossings West Main Street, Sterling Avenue, Pleasant Avenue and James Street have
adequate capacity. The remaining crossings upstream from James Street to the western limits of the
study appear to be adequately sized. A detailed analysis of the floodplain / floodway and the
associated roadway crossings will be untaken by Chaffee County utilizing the one-dimensional bridge
hydraulic routines and the river water surface profiles as a part of the HECRAS modeling effort..

Highway 24 Analysis

Highway 24 has several drainage crossings ranging from bridges to small diameter storm sewer pipe.
The major crossings, hydraulically speaking, are the Cottonwood Creek Bridge, the 36-inch culvert
near Mill Street, the 18-inch culvert north of Steele Drive and the two 42-inch culverts south of Steele
Drive (see Table 2). The minor crossing of Highway 24 generally consist of a couple Type 13 inlets and
18-inch storm sewer; these minor crossing are located near Crossman Avenue, West Main Street, Pine
Street, Mill Street, Oak Street and Gunnison Avenue. The minor crossings have carrying capacity for
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only the smallest flows from the Highway 24 gutter, but do not convey enough stormwater to have
any impacts upon master planning, and are therefore not included in this report.

The Cottonwood Creek Bridge appears to allow all of the smaller storms, but does create some
backwater impacts during larger storms. The major crossing south of Mill Street, in combination with
the crossings at Railroad Drive and the railroad tracks creates significant backwater and ponding on
both sides of Highway 24 and according to our calculations is undersized. The major crossing north of
Steele Drive is and 18-inch culvert, however, there is a significant amount of area for stormwater
storage within this basin. The effect to control stormwater by providing storage (degree of
attenuation) within this basin is being evaluated, but the existing culvert appears to be undersized. It
provides minimal or only nuisance flow control under Highway 24. The last major crossing is south of
Steele Street and consists of two 42-inch culverts. There is a sizable area of incidental stormwater
storage near the Airport and within the Highway ROW. The degree of attenuation provided by the
storage within this basin is also being evaluated further but these culverts appear to be adequately
sized (see Table 2).
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Table 1

Town of Buena Master Plan (West of Highway 24)
Runoff Calculations

2-year 5-year 10-year  25-year  50-year 100-year

DESIGN DRAIN AREA Flow Flow Flow Flow Flow Flow
POINT BASIN ac. cfs cfs cfs cfs cfs cfs
Proposed Basins

A P-A 1501 0 1 2 78 198 339
B P-B 2676 0 1 1 129 349 609
C P-C 231 5 18 35 78 125 178
D P-D 343 5 16 32 77 131 193
E P-E 1525 3 11 41 149 284 456
F P-F 526 0 0 0 22 60 104
G P-G 128 2 15 33 76 119 167
H P-H 4360 0 2 3 148 383 661
[Tom 71290 17 65 48 758 1650 2706

2-year 5-year 10-year  25-year  50-year  10-year

DESIGN DRAIN AREA Flow Flow Flow Flow Flow Flow
POINT BASIN ac. cfs cfs cfs cfs cfs cfs
Historic Basins

A H-A 1501 0 1 1 75 193 332
B H-B 2676 0 1 1 129 349 609
C H-C 231 7 24 45 96 150 209
D H-D 343 2 6 15 44 82 128
E H-E 1525 1 3 10 78 169 283
F H-F 526 0 0 0 22 60 104
G H-G 128 1 9 23 57 93 133
H H-H 4360 0 1 2 134 364 634
Total 11290 12 45 97 634 1459 2432
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Hydrologic Soil Group—Chaffee-Lake Area, Colorado, Parts of Chaffee and Lake Counties

Buena Vista West

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit— Chaffee-Lake Area, Colorado, Parts of Chaffee and Lake Counties (C0658)
~ Map unit symbol - Map unit name Rating Acres in AOl - - Percent of AOI -

AdC Adilis loam, 1 to 5 B 45.7 0.8%
percent slopes

ChB Chaffee loam 1 to 3 A/D 239.5 4.0%
percent slopes

CtD Cotopaxi loamy sand, 3 |A 72.7 1.2%
to 9 percent slopes

DoD Dominson gravelly sandy |A 2,740.7 45.3%
loam, 1 to 9 percent

DoF Dominson gravelly sandy |A 431.2 7.1%
loam, 9 to 45 percent

GcB Gas Creek gravelly A/D 250.7 4.1%
sandy loam, 1 to 3
percent slopes

GP Pits, gravel A 6.8 0.1%

orC Ouray sandy loam, 1to 5 |A 93.6 1.5%
percent slopes

RcF Rockland, 15 to 60 D 233.4 3.9%
percent slopes

Ro Rock outcrop D 197.3 3.3%

SsC San Isabel stony sandy [A 1,124.4 18.6%
loam, 1 to 5 percent

StC Sawatch sandy loam, 1 |A/D 100.3 1.7%
to 5 percent slopes

w Water 58.7 1.0%

Wa Wet alluvial land 453.7 7.5%

Totals for Area of Interest 6,049.1 100.0%
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Hydrologic Soil Group—Chaffee-Lake Area, Colorado, Parts of Chaffee and Lake Counties Buena Vista West

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water

transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 3/20/2014
@8  Conservation Service National Cooperative Soil Survey Page 4 of 4
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