APPENDIX A



| TO BARNUM

-j ‘ | WEST ALAMEDA AVENUE
I ! = |
CITY AND COUNTY @ v N
OF DENVER  ___ | < /
| 5 ]
=2
| e}
TO LAKEWOOD y _
x
Nz 3
o)
\ O
\ x TO ATHMAR PARK
N \-END|PROJECT Z
E X
< E
o 2
G | 3
3 WEST KENTUCKY AVENUE
e , \ )
Z
<
o
i
z GARFIELD LAKE PAR:(\ —f—| —]
BEGIN PROJECT — I (

PROJECT LOCATION MAP




VALVERDE

BASIN 0064-02

DESCRIPTION /
CURRENT SYSTEM

LOCATION AND LAND USE: This collection system basin drains to the South Platte River between 4th Ave.
on the north and Sanderson Gulch on the south. The western boundary of the basin is Morrison Rd. The
basin consists of 1,694 acres (2.65 square miles). Much of the upper basin is comprised of residential
neighborhoods, while the lower portion is mostly commercial/industrial along the South Platte River.

EXISTING SYSTEM: An existing detention basin is located in West-Bar-Val-Wood Park located at W. Bayaud
Ave. and S. Tejon St. Improvements have been constructed along Mississippi Ave. to Sanderson Gulch in

basin 0051-01. The improvements effectively remove almost all the Huston Lake area from 0064-02 when
considering the minor storm events. Drainage from the basin is constrained by the South Platte River floodplain,
which parallels the west side of the river throughout the basin and has minimal topographic relief.

The storm drain infrastructure consists of a network of trunk lines and laterals including fifteen outfalls.
Currently, a significant portion of the drainage basin (55% of the tributary area) outfalls through a 9-foot x 4%5-
foot box culvert at the northern end of the basin at W. 4th Ave. and Vallejo St. The central portion of the basin
is served by a serries of pipes that attempt to replace portions of the old Valverde Ditch, which was once the
primary drainage conveyance for this basin. The ditch has been encroached on by development and obliterated
in some areas, leaving very limited drainage functionality remaining in the ditch.

TRANS-BASIN FLOW: In the major storm, a 100-year runoff will enter into this basin via Mississippi Gulch
located east of S. Pecos and W. Mosier Pl. The 2013 Sanderson Gulch Major Drainageway Plan and Flood
Hazard Area Delineation, by Matrix Design Group for the UDFCD, evaluated a Recommended conveyance

system to collect and convey the 100-year flows from the Mississippi Gulch remenant to Sanderson Guich.

In the upper reaches of the basin, flows from Basin 5500-01 enter 0064-02 at Lowell Blvd.

DRAINAGE DEFICIENCIES: The existing pipe system that outfalls into the South Platte along Vallejo Street
is undersized. Generally, the lower portion of the system is located in the South Platte floodplain, which is
relatively flat and does not drain well. The 9-foot x 4%2-foot box culvert is deficient due to its minimal size and
0.19% slope.

The drainage system in the central portion of the basin does not meet criteria. The Valverde Ditch has very
limited functionality to convey stormwater, and the parallel/replacement pipe network is significantly undersized.

Localized drainage problems occur in the industrial areas along the river mostly due to relatively flat grades.
The areas north and south of Vanderbilt Park have been identified with drainage problems as well as properties
along S. Jason Street.

POTENTIAL INUNDATION AREAS (PIA): Signifcant areas of potential inundation have been identified in the
lower basin along the South Platte River due to flat grades and undersized infrastructure.

RECOMMENDED
IMPROVEMENTS

COLLECTION SYSTEM

PROJECT B - S. HURON ST. OUTFALL: A 42-inch outfall is Recommended along Huron St.
to serve commercial properties along the South Platte River in the southern portion of the
basin.

PROJECT C - W. ALAMEDA AVE OUTFALL: A new dual system in W Alameda Ave. and W.
Byers Dr., from South Platte River to S. Tejon St. is Recommended to provide relief to the
existing outfall in Vallejo St. In Byers Dr. the system is a 10-foot x 3.5-foot RCBC, upsizing
to 12-foot x 3.5-foot RCBC at the outfall. In Alameda the system is a 20-foot x 4-foot RCBC.
The size of the system in Alameda is a function of the low topographic relief and large sump
within Alameda Ave. Upstream of Tejon, an 84-inch RCP is Recommended along Alameda
Ave.

PROJECT D - W. ARIZONA AVE. OUTFALL: A 54-inch outfall is Recommended along Huron
Street to serve commercial properties along the South Platte River in the southern portion of
the basin.

PROJECT E - W. TENNESSEE AVE. OUTFALL: A 42-inch outfall is Recommended along
Huron Street near Vanderbilt Park to reduce flooding along Jason Street.

PROJECT F - VIRGINIA AVENUE: Upper basin continuation of the Recommended
conveyance improvements to meet drainage criteria.

PROJECT G - VIRGINIA AVENUE OUTFALL: A new system/upsizing is Recommended
along Virginia Ave. to relieve the Vallejo and Alameda systems and fully meet the City’s
drainage criteria basin-wide: Flow will be diverted at the Alcott/Virginia intersection to a
new 60-inch to 14-foot x 6-foot system down Virginia The size of the system within Virginia
Avenue is a function of the low topographic relief and the sump conditions along Virginia Ave.

PROJECT H - DAKOTA AVENUE: An upsizing of existing pipe within Dakota Ave. to a 78-inch
pipe from Elliot St. to Alcott St. to relieve flooding in the 100-year event. This project is a
result of the low topographic relief and a balancing between flows split along Virginia Ave. or
Dakota Ave.

PROJECT | - LOWELL BOULEVARD TRANS-BASIN FLOW: A new storm system in Lowell
Boulevard and upsizing along Knox Court to convey the trans-basin flow from Basin 5000-01
to the Virginia Ave. system.

PROJECT J - CUSTER PLACE IMPROVEMENTS: Upper basin continuation of the
Recommended conveyance improvements to meet drainage criteria.

PROJECT K - CEDAR AVENUE DIVERSION: Project K involves reducing the existing 48-
inch diversion pipe at Cedar Ave. and Yuma St. to 12-inches to limit the amount of flow that
reaches the western split of the Vallejo St. outfall. This project should only be constructed
after the other improvements in the basin have been completed.
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REVISION DATE - 2019

STORM DRAINAGE SYSTEM
EXISTING SYSTEM:

20.0 m

COLLECTION SYSTEM NEEDS:

7-0 Mi

WATER QUALITY & STORM
METRICS PRIORITY SCORING*

Water Quality

Low -l HIGH

* Based on Storm Metrics and Stormwater Quality
Prioritization reports

FUTURE LAND USE /
PROJECTED BUILDOUT

Park/0S l

0% 10% 20% 30% 40% 50% 60%

* Based on Blueprint Denver land use

MAJOR DRAINAGEWAY

SOUTH PLATTE RIVER
RECOMMENDED 100-YEAR FEMA
MAJOR FLOODPLAIN AREA:
DRAINAGE WAY

IMPROVEMENTS:

265 .
NO 16% or asn

BASIN NEIGHBORHOODS: Athmar Park, ~ COUNCIL DISTRICT(S): 3, 7 EXISTING DETENTION: SIZE: 1,694 AC / 2.65 Sq. Mi.
STAvieTieg  Baker Barnum, Overland, Ruby Hil,  pARK/0S AREA: 56 AC 8 AC AVERAGE IMPERVIOUS: 61%

Valverde, Westwood
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PIPE INSTALLATION DATE:
MIN: 1952 MAX: 2017 AVG: 1989
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RECOMMENDATIONS CONTINUED

WEIR GULCH

MAJOR DRAINAGEWAY NUMBER 4900

WATERSHED AND DRAINAGEWAY DESCRIPTION: Weir Gulch meanders eastward from Green Mountain for approximately
8.3 miles to the confluence with the South Platte River in the vicinity of West 9th Avenue. The 7.7 square mile drainage basin is
fully urbanized in Denver and mostly developed west of Sheridan Boulevard in Lakewood. Much of Weir Gulch is lacking natural
stream character and riparian vegetation. Many sections of the gulch are underground in a concrete box culvert or open on the
top in a 3-sided concrete box.

There are two defined major drainageways tributary to Weir Gulch within the City and County of Denver. The 1st Avenue
Tributary to Weir Gulch is located just north of 1st Avenue and flows in an easterly direction. The drainage basin is bounded

by 6th Avenue on the north, West Alameda Avenue on the south, Raleigh Street on the east, and Wadsworth Boulevard on the
west. This tributary of the Weir Gulch system is approximately 2 miles long and about 0.8 mile wide, with an average slope

of 1.5 percent. The Dakota Avenue Tributary to Weir Gulch lies within Denver’s jurisdiction east of Sheridan Boulevard and is
located just south of Dakota Avenue flowing in an easterly direction. It is bounded by West Alameda Avenue on the north, West
Alaska Avenue on the south, Sheridan Boulevard on the west, and Xavier Street on the east. This tributary is about Ya-miles
wide and has an average slope of 1%2 percent.

Strip parks have been developed by the Denver Parks and Recreation Department from 1st Avenue to Alameda Avenue along
the gulch. This development consists mainly of grassed channels and the installation of asphalt bike paths. Barnum Park is
located on both sides of 6th Avenue on the west side of Federal Boulevard. Barnum Lake, located south of 6th Avenue has
been improved to contain the 100-year storm within the Weir Gulch channel. The open park area north of 6th Avenue, known
as the Federal Boulevard Detention Reservoir, is designed to reduce the 25-year flow to a 10-year flow or less. The lower Weir
Gulch channel from Federal to the South Platte River outfall has capacity for the 10-year storm.

MAJOR DRAINAGEWAY CHARACTERISTICS

TOTAL TRIBUTARY AREA: DENVER CITY COUNCIL DISTRICTS: 3, 7

7.7 Sq. Mi

TRIBUTARY AREA IN DENVER:
1,495 AC / 2.3 Sq. Mi

MAJOR DRAINAGEWAY LENGTH IN DENVER:
Weir Gulch: 3.5 M.

JURISDICTION(S) OUTSIDE OF DENVER: Jefferson County,
Lakewood

KEY POINTS OF INTEREST IN DENVER WATERSHED:
Barnum Park, Barnum West
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WEIR GULCH

BASIN 4900-01

DESCRIPTION /
CURRENT SYSTEM

LOCATION: Much of the Weir Gulch Collection System Basin is located to the west and upstream of the City

and County of Denver. The upper basin originates near Alameda Parkway and Green Mountain Dr. in Lakewood.
The portion of the basin located within the City and County of Denver is east of Sheridan Blvd. and generally lies
as a long, narrow basin following the drainageway between the W. Center Dr. / S. Sheridan Blvd. intersection at
the southwestern end to the outfall at the South Platte near 9th Ave. at the northeastern end. The 1st Avenue
Tributary and Dakota Avenue Tributary are two drainageways which outfall to Weir Gulch within the Denver basin.

LAND USE: Most of the upper and central basin within Denver is comprised of residential neighborhoods. The
lower portion of the basin is made up of commercial and industrial facilities along the South Platte.

EXISTING SYSTEM: Weir Gulch has many man-made improvements and is contained underground or in a
3-sided concrete box culvert open on the surface in many areas. There is little native riparian vegetation along
these flood control improvements. The neighborhood has generally oriented their houses and yards away from
the channel.

DRAINAGE DEFICIENCIES: The 42-inch to 54-inch system in Irving St. is undersized.

No major drainage complaints have been reported in this basin outside the regulatory floodplain due to the
relatively steep gradient toward the receiving drainageway and lack of sumps or flat areas. This basin generally
meets Denver drainage criteria.

TRANS-BASIN FLOW: Trans-basin flow exists between basins 4900-01 (Weir Gulch) and 0064-01 (1st &
Federal) along 1st Avenue & Federal Boulevard. Runoff in excess of the drainage system’s pipe capacity in the
eastern portion of basin 4900-01 will continue to flow to the east and enter basin 0064-01.

FLOODPLAIN: The main channel of Weir Gulch is a FEMA regulatory floodplain. Flooding that occurs along

the main Weir Gulch drainageway and the 1st Avenue and Dakota Avenue Tributaries is considered within a
“regional drainageway” under the jurisdiction of the UDFCD and not included for analysis within the scope of
this report. Users are encouraged to review the Weir Gulch and First Avenue Tributary (downstream of Sheridan
Boulevard) Major Drainageway Plan and Flood Hazard Area Delineation, prepared for the UDFCD.

OTHER STUDIES

Regional drainage and major drainageway planning studies within this basin include:

+  Major Drainageway Planning Sanderson Gulch / Weir Gulch, August 1972

Major Drainageway Planning Weir Gulch Tributaries, October 1977

Weir Gulch and 1st Avenue Tributary Major Drainageway Plan - Baseline Hydrology Report, October 2013
USACE General Investigation Study, 2019

Weir Gulch and Tributaries Major Drainageway Plan and Flood Hazard Area Delineation, ongoing

++ + +

RECOMMENDED
IMPROVEMENTS

COLLECTION SYSTEM
PROJECT A - N. YATES ST. IMPROVEMENTS: Local drainage improvements.

PROJECT B - S. JULIAN ST. OUTFALL: A new 42-inch outfall along Julian St. is
Recommended to reduce loading to the existing Irving St. system. The new system will drain
a portion of the central basin, freeing capacity for the existing system in Irving Street to
better serve the rest of the area.

PROJECT E - W. EXPOSITION AVE. IMPROVEMENTS: Local drainage improvements to
improve localized drainage in the vicinity of Exposition Ave.

PROJECT F - W. 1ST AVE. IMPROVEMENTS: A new 42-inch outfall to Weir Gulch is
Recommended along N. Hazel St. The system will extend up to 1st Avenue and will transition
to a 24-inch lateral in 1st Ave.

Project F will also consist of an upsizing of the storm system in Grove St. to a 60-inch outfall.
This will alleviate trans-basin flows and flooding along 1st Ave.

OTHER WATERWAY NEEDS

+ In 2013, an update to the 1972 Sanderson Gulch/Weir Gulch Major Drainageway Plan
(MDP) was initiated by Denver through the UDFCD. The MDP contains recommended

improvements to Weir Gulch, as well as the First Avenue and Dakota Avenue Tributaries.

REVISION DATE - 2019

STORM DRAINAGE SYSTEM

EXISTING SYSTEM:

14.9 m

COLLECTION SYSTEM NEEDS:

1-6 Mi

WATER QUALITY & STORM
METRICS PRIORITY SCORING*

Storm Metrics -

Water Quality

Low - oaaaEml HIGH

* Based on Storm Metrics and Stormwater Quality
Prioritization reports

FUTURE LAND USE /
PROJECTED BUILDOUT

Park/0S -

0% 20% 40% 60% 80%

* Based on Blueprint Denver land use

MAJOR DRAINAGEWAY

WEIR GULCH

RECOMMENDED 100-YEAR FEMA
MAJOR FLOODPLAIN AREA:
DRAINAGE WAY

IMPROVEMENTS: 68 AC

YEs 5% OF BASIN

BASIN NEIGHBORHOODS: COUNCIL DISTRICT(S): 3, 7 EXISTING DETENTION:
Barnum, Barnum West, Lincoln Park,
;ATXTolls’Ilgs S Valley, Vaiverde. vila Park. Westwood PARK,/OS AREA: 94 AC 10AC
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SIZE: 1,523 AC / 2.38 Sq. Mi.
AVERAGE IMPERVIOUS: 50%

PIPE INSTALLATION DATE:
MIN: 1927 MAX: 2015 AVG: 1997
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RECOMMENDATIONS CONTINUED

SANDERSON GULCH

MAJOR DRAINAGEWAY NUMBER 5100

WATERSHED DESCRIPTION: Sanderson Guilch flows 8.63 miles in an easterly direction from South Union Boulevard above
Smith Reservoir to the South Platte River in the vicinity of West Florida Avenue. This drainage basin, which encompasses
approximately 7.6 square miles, is fully developed in Denver and is being rapidly urbanized west of Sheridan Boulevard. The
entire basin’s drainage area extends west to the top of Green Mountain, and channel slopes are generally mild.

DRAINAGEWAY DESCRIPTION: Green belts and parks have been located along the Sanderson Gulch floodplain.
Drainageway improvements have been constructed to contain the 100-year event within open channels; however, roadway
culverts were designed for the 10-year frequency discharge.

MAJOR DRAINAGEWAY CHARACTERISTICS

TOTAL TRIBUTARY AREA:
7.6 Sq. Mi

TRIBUTARY AREA IN DENVER:

4.4 Sq. Mi

MAJOR DRAINAGEWAY LENGTH IN DENVER:

Sanderson Gulch: 3.4 Mi.

STORM DRAINAGE MASTER PLAN

17

OCTOBER 2019

DENVER CITY COUNCIL DISTRICTS: 3, 2, 7

JURISDICTION(S) OUTSIDE OF DENVER: Lakewood,
Jefferson County

KEY POINTS OF INTEREST IN DENVER WATERSHED:
Harvey Park, Ruby Hill, Athmar Park

L :I County Boundary

I:I Major Drainage Basin

Drainage Basin ID
5100-01

Lakewoo,, G\)lch

Weir Guich

Sanderson GU/c/;

- — e e e e e == =

FIGURE 4.17
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5100-01

Harvard Gyjcp

Major Drainageway Map — Sanderson Gulch
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SANDERSON GULCH

BASIN 5100-01

DESCRIPTION /
CURRENT SYSTEM

LOCATION AND LAND USE: Sanderson Guich is located in the southwest metropolitan area through
portions of the City and County of Denver, the City of Lakewood and Jefferson County. The Sanderson Gulch
Watershed starts at the top of Green Mountain and extends east to the South Platte River just north of West
Florida Avenue. The collection system basin is currently fully developed and is primarily residential with some
commercial. The Sanderson Gulch Basin has a total drainage area of approximately 7.6 square miles. For this
study, only tributary basins to Denver’s system were analyzed which includes approximately 5.56 square miles.

DRAINAGE DEFICIENCIES: Development occurred in this area of Denver about the same time floodplain
development criteria was developed for the City. Land development was required to preserve wide open spaces
along the floodplains of Sanderson Gulch. However, many of the roadway culverts have 10-year capacity,
thereby causing flooding at road intersections and placing some households within the floodplain. Low in

the basin near the outfall to the South Platte River, commercial and industrial development in this basin has
encroached into the gulch. The existing systems lower in the basin at the Mississippi/Mosier PI. outfall are
undersized. The potential for flooding of properties during the 5-year and 100-year storm is high due to the
limited capacity of the drainageway.

The northern portion of the basin drains to an existing 66-inch storm drain within W. Mosier PI. and flows east
to S. Navajo St. and then south to Sanderson Gulch. This system is severly undersized to convey the remnant of
Mississippi Gulch located east of S. Pecos at W. Mosier Place.

TRANS-BASIN FLOW: In the major storm, a 100-year runoff will exit this basin via Mississippi Gulch located
east of S. Pecos St. and W. Mosier Pl. and enter basin 0064-02.

In the upper reaches of the basin, flows from basin 5500-01 enter 0064-02 at S. Lowell Blvd.; see basin 0064-
02 for recommendations serving this area along W. Kentucky Ave.

Trans-basin flow will also occur from the southeast portion of basin 5100-01 into basin 0065-01 during the
100-year event parallel to W. Jewell Ave.

FLOODPLAIN: The main channel of Sanderson Gulch is a FEMA regulatory floodplain. For more information,
see the 2013 Sanderson Gulch Major Drainageway Plan and Flood Hazard Area Delineation (MDP), prepared by
Matrix Design Group, Inc. for the UDFCD.

OTHER STUDIES

Regional drainage and major drainageway planning studies within this basin include:

+  Major Drainageway Planning Sanderson Gulch / Weir Gulch, August 1972

Flood Hazard Area Delineation Sanderson Gulch & North Sanderson Gulch, August 1979
Flood Hazard Area Delineation Sanderson Gulch, August 2013

Sanderson Gulch Major Drainageway Plan, September 2013

+ + +

RECOMMENDED
IMPROVEMENTS

COLLECTION SYSTEM

PROJECT B - S. CARLAN CT. OUTFALL: A new S. Carlan St. outfall will provide drainage to
the surrounding neighborhood and commercial areas.

PROJECT C1 - S. DECATUR OUTFALL: Local drainage system.

PROJECT C2 - W. MISSISSIPPI AVE. LATERALS: Various laterals to collect runoff north of
W. Mississippi Avenue.

PROJECT D - W. ARKANSAS AVE. LATERALS: Recommended extension of the existing
system in Federal Blvd. further into the basin.

PROJECT E - W. MISSISSIPPI AVE. IMPROVEMENTS: This project increases the capacity
of the existing storm drain in West Mississippi Avenue from Garfield Lake to West Pecos
Avenue.

PROJECT F - S. QUITMAN ST. IMPROVEMENTS: Local improvement.

PROJECT H - S. TENNYSON ST. IMPROVEMENTS: Local drainage improvements
connecting into Project P.

PROJECT I - S. UTICA OUTFALL: Local drainage improvement.

PROJECT J - S. VRAIN ST. OUTFALL: Local drainage improvement to service the
surrounding neighborhood.

PROJECT K - S. XAVIER ST. OUTFALL: Local drainage improvement to service the
surrounding neighborhood.

PROJECTL - W. JEWELL AVE. IMPROVEMENTS: Upsize to new 66-inch pipes along South
Irving Street from West Jewell Avenue to the outfall.

PROJECT O - MISSISSIPPI GULCH INTERCEPTOR: The 2013 Sanderson Guich MDP
Recommended a 100-year storm inlet bank at S. Quivas St. and W. Mosier PI., on property
acquired by the City in September 2012: A series of 8-foot x 6-foot, 10-foot x 6-foot, and 12-
foot x 4-foot RCBCs are Recommended to convey ruoff from the Mississippi Gulch remnant
to Sanderson Gulch. This project would be constructed only after improvements are made to
increase the capacity of the lower portion of Sanderson Gulch between S. Lipan St. and the
South Platte River.

PROJECT P - S. TENNYSON ST. OVERFLOW: The existing storm drain serving the central
portion of the basin is undersized: Arkansas Ave. is a thalweg within the basin, where a new
10-foot x 5-foot RCBC is Recommended along W. Arkansas Ave., S. Patton Ct., W. Florida
Ave., S. Newton St., W. lowa Ave., S. Mabry Way, and W. Mexico Ave. The Recommended
system generally follows the thalweg of the basin and alleviates the existing outfall at Lowell
Blvd.

PROJECT Q - S. SHERIDAN BLVD. IMPROVEMENTS: Replacing the existing 30-inch and
36-inch RCPs with 48-inch RCPs is Recommended to meet drainage criteria:

PROJECT R - SOUTH KNOX COURT IMPROVEMENTS: Local drainage improvement to
service the surrounding neighborhood.
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MAJOR DRAINAGEWAY
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BASIN NEIGHBORHOODS: COUNCIL DISTRICT(S): 2, 3, 7 EXISTING DETENTION: SIZE: 3,561 AC / 5.56 Sq. Mi.
LAYOUT & Athmar Park, College View - South Platte, Harvey Park, 54 AC
STATISTICS Mar Lee, Overland, Ruby Hill, Westwood PARK/OS AREA: 200 AC AVERAGE IMPERVIOUS: 49%
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