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L INTRODUCTION

The City of Greeley is a rapidly growing community that previously recognized the need
for adequate storm drainage facilities, as exemplified by the completion of the Comprehensive
Drainage Plan in 1974. With the development that occurred in and around Greeley in the 23
years following completion of the 1974 Comprehensive Drainage Plan, the Comp Plan was
updated in 1997 for five of the City’s major drainage basins, including the Grapevine Basin
(Comprehensive Drainage Plan, City of Greeley, Grapevine Basin, Lidstone and Anderson, Inc.,
November 1996). The City of Greeley has continued to experience significant growth over the
past eight years since completion of the 1997 Comp Plan.

It has become increasingly important that the 1997 Comp Plan be updated, including the
following three primary factors: (a) moderate development has occurred within the Grapevine
Basin both north and south of the Greeley No. 3 Ditch in the vicinity of 35® Avenue since
completing the 1997 Comp Plan, thereby necessitating an update of the hydrologic model for the
basin; (b) recent improvements to the Highland Hills Golf Course Irrigation Pond, the
construction of the Monfort Park Regional Detention Pond, proposed improvements to the
Franklin Park Detention Pond, proposed construction of the regional detention pond at 4™ Street
and 35™ Avenue, and construction of the Northview Regional Detention Pond (including the
Northview Side Channel Weir, in-line ditch control structure, and the Greeley No. 3 Ditch
Underchute) have also warranted a change to the hydrologic model; and (¢) in relation to the first
two items, proposed improvements as outlined in the 1997 Comp Plan were re-evaluated and
updated.

In support of these needs, the City contracted with Anderson Consulting Engineers, Inc.
(ACE) to update the Comp Plan for the Grapevine Basin, as well as the other basins that were the
subject of the 1997 study. This report specifically identifies the results of the Comp Plan efforts
associated with the Grapevine Basin.

1.1 Project Goals and Objectives

The goal of the 1997 Comprehensive Drainage Plan was to update the 1974 Comp Plan
and develop a planning document to be utilized as a tool for making decisions related to
stormwater management within the City of Greeley. Completion of the 1997 Comp Plan for the
Grapevine Basin involved the development of a planning document that met the following
objectives:

(@) identify long-term capital improvements and rehabilitation measures for the existing
drainage system;

Grapevine Basin Report_Chapters123.doc 1.1 o Anderson- Consulting Engineess, Inc.
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(b) provide a tool for implementation of future improvements associated with new
developments within the urban growth boundary;

(c) provide a basis for prioritizing and scheduling required improvements (implementation
plan);

(d) provide the flexibility to implement improvements that afford flood protection while
being cost effective; and

{e) address environmental and recreational and other open space and drainage corridor
planning issues.

Sensitivity to these objectives was an important consideration during the preparation of
the 1997 Comp Plan; however, the primary focus of the planning efforts was the reduction of
both existing and potential future flood hazards within the City of Greeley.

The objectives of the current study are commensurate with those identified for the 1997
Comp Plan. The goals of the current study are to update the previous Comp Plan to reflect
existing conditions based on recent improvements, to re-evaluate the proposed improvements
outlined in the 1997 Comp Plan that have not been built in context of the most recent hydrologic
analyses, and update them if necessary, and identify new improvements. All objectives wete
important in the current Comp Plan update; however, the primary focus of the Comprehensive
Drainage Plan remains the reduction of existing and potential future flood damages and hazards
within the City of Greeley in the most economical manner.

1.2 Scope of Work

The scope of work associated with the current Comp Plan update included the following
tasks:

1. Review of Existing Information and Field Reconnaissance. Existing information
pertinent to the current study was reviewed and evaluated with respect to identifying

data and parameters that were needed for completing the current analyses and modeling
effort. This information included the following: (a) the 1997 Comp Plan for the
Grapevine Basin, including all background data and modeling information; (b) all
development that has occurred within the Grapevine Basin since the completion of the
previous Comp Plan, including final 100-year discharge release rates for all pertinent
on-site detention facilities; (c) design and as-built information regarding the
improvements prepared for the Highland Hills Golf Course Irrigation Pond, the
Monfort Park Irrigation Pond, and the Monfort Park Regional Detention Pond by the
City of Greeley; (d) design information regarding the improvements prepared for the
Franklin Park Detention Pond; (e) design and as-built information regarding the
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improvements prepared for the Northview Regional Detention Pond; (f) design
information regarding improvements associated with the Best-Way Park drainage
facilities; and (g) available GIS data within the basin including existing structures,
topography, roads, railroads, water features, soils, zoning, storm sewers, and sanitary
sewers,

N

Field reconnaissance efforts included the following: (a) verification and determination
of existing drainage facilities; and (b) site visits to locations of recent improvements.

2.  Update of Existing, Future, and Proposed Condition Hydrologic Models. The

hydrologic models associated with the existing development/existing facilities, future
development/existing facilities, and future development/Comp Plan facilities condition
developed as part of the 1997 Comp Plan were updated to include drainage
improvements in the basin that have been implemented since 1997. This included the
following three items: (a) incorporation of all new detention facilities with a single
pond volume of approximately seven acre-feet or greater, as well as the re-delineation
of subbasins as they relate to the detention facilities; (b) incorporation of improvements
related to the Highland Hills Golf Course Irrigation Pond; and (¢) incorporation of
improvements related to the Northview Side Channel Weir located on the Greeley No.
3 Ditch. A comparison of current existing condition discharges to those estimated from
the 1997 Comp Plan was completed in order to evaluate discharge changes along the
two Grapevine Basin major drainageways.

Q 3. Revisions to Drainage Improvement Plan. The drainage improvement plan considered
potential revisions to the 1997 Comp Plan, based on revised discharges obtained from
the updated hydrologic models.

4. Engineering Analyses of the Drainage Improvement Plan. Based on the selected level
of protection determined from the 1997 Comp Plan, hydrologic and hydraulic design
parameters for all proposed improvements were evaluated, with all components
associated with all the previously proposed improvements modified to accommodate
current hydraulic conditions.

5.  Preparation of the Plan of Storm Drainage Improvements. Hydraulic design parameters
were finalized and final hydrologic modeling of the drainage improvement plan was
completed. The revised plan of improvements for the Grapevine Basin was completed,
including facilities and revised estimates of capital improvement costs.

6.  Final Report Documenting the Updated Grapevine Basin Comp Plan. The results of the
Plan efforts are summarized in this report as well as in the accompanying Project
Notebook.
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1.3  Mapping and Surveying

The primary mapping utilized for this Comp Plan update was obtained from the City of
Greeley GIS department. It is the same 2-foot contour mapping utilized for the 1997 Comp Plan.
This mapping was previously digitized from 1987 and 1992 aerial flight line data. A triangulated
irregular network (TIN) was generated from a 50-foot point grid and break lines provided by
Amold Analytical Services. The North American Datum of 1927 (NAD27) was used for
horizontal control, while the National Geodetic Vertical Datum of 1929 (NGVD29) was used for
vertical control in preparing the mapping. A 2-foot contour map was specifically generated to
facilitate completion of the Comp Plan for the Grapevine Basin. It should be noted that the
contour mapping has recently been converted by the City of Greeley in an effort to keep up with
the most current and accurate datum standards. The NAD27 horizontal datum has been
converted to the North American Datum 1983 (NADS83) High Accuracy Reference Network
(HARN) under the State Plane Coordination System Projection and the Colorado North Zone.
The NGVD29 vertical datum has been converted to the geodetic North American Vertical Datum
of 1988 (NAVDR8). However, as this Comp Plan had largely been completed prior to the datum
conversion, no datum adjustments were made and the original NAD27 and NGVD29 datums
were maintained for this study.

No additional survey information was collected for the current Comp Plan. Field survey
data collected by King Surveyors, Inc. of Windsor, Colorado for the 1997 Comp Plan is included
in Section 1.1 of the Project Notebook.

1.4 Previous Studies

Many previous studies related to drainage within the Grapevine Basin were collected and
reviewed during the completion of the 1997 Comp Plan project. The Grapevine Basin was
initially analyzed as part of the 1974 Comprehensive Drainage Plan (CDP). The CDP identified
alternative drainage improvements and cost estimates for the major drainageway within the
basin. Improvements to the 35™ Avenue Storm Sewer and Outfall Channel have been
constructed in the northern half of the basin as a result of recommendations from the 1974 CDP.
Three design reports (conSidered preliminary at the time of their submittal) related to the 16™
Street Storm Sewer and Roadway Improvements were submitted by Burnett Consulting
Engineers, Inc. (BCE) to the City of Greeley during the time period extending from 1985 to
1991.

In addition to the 1997 Comp Plan and the documents referenced in that report, the
current study utilized numerous drainage reports associated with previous and on-going
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developments, as well as specific design information related to the improvements recently
implemented to the Highland Hills Golf Course Irrigation Pond, the Monfort Park Irrigation
Pond and Regional Detention Pond, and the Northview Side Channel Weir. All drainage report
information as it relates to the current study is provided in Section 3.2 of the accompanying
Project Notebook.
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IL BASIN CHARACTERISTICS
2.1  Location and Description

The Grapevine Basin is located in the central portion of the existing urbanized area
within the City of Greeley. The basin limits are approximately defined by the Cache La Poudre
River on the north, 25% Avenue on the east, 27™ Street on the south and 58 Avenue (at the
extreme southwest corner of the basin) on the west. The drainage basin boundaries are
delineated on the vicinity map in Figure 2.1, :

The Grapevine Basin drainage area is estimated to be approximately 2,230 acres. The
Greeley No. 3 Ditch divides the basin between 4™ Street and C Street, with 1,699 actres located
south of the ditch and 531 acres situated between the ditch and the Cache La Poudre River.
Ninety-two percent of the basin area south of the ditch has been developed, while approximately
23 percent of the land north of the ditch is developed. As a point of reference, 83 percent of the
area south of the ditch was developed upon completion of the 1997 Comp Plan; only 9 percent of
the land north of the ditch was developed at that time. Approximately 126 acres south of the
ditch and 354 acres north of the ditch are under Weld County jurisdiction, and have not been
annexed by the City of Greeley. The entire Grapevine Basin, however, lies within the City of
Greeley’s Long Range Expected Growth Area (LREGA) limits, which represents the expected
twenty-year growth area boundary.

The majority of the development in the basin consists of low to medium-density single-
and multi-family residential housing. Land use in the basin also includes commercial
development along West 10th Street, development associated with the Highland Hills Golf
Course, and a portion of the Aims Community College campus near West 20" Street. The
majority of the undeveloped land within the basin is presently zoned for low to medium
residential housing, or is presently owned by Weld County.

2.2  Drainage Features

In the southern half of the Grapevine Basin (specifically south of 10% Street), three
detention facilities serve as major drainage features that are utilized to significantly reduce the
peak discharges occurring along the major drainageway. Specifically, these facilities include:
(1) the Highland Hills Golf Course Irrigation Pond; (2) the Monfort Park Regional Detention
Pond; and (3) the Bittersweet Park Detention Pond. The major drainageway in the northern
portion of the Grapevine Basin, unlike portions of the southern basin that have developed more
recently, contains no major detention facilities for attenuvation of the storm runoff that is
conveyed downstream. Major detention facilities north of 10" Street, but not located along the
major drainageway, include the Franklin Park Detention Pond and the Northview Regional
Detention Pond.

Grapevine Basin Report_Chapters123.doc 2.1 Anderson Consulting Engineers, Inc.
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In addition to the major drainageway and outfall system, two irrigation ditches traverse
the Grapevine Basin. These include the Grapevine Ditch and the Greeley No. 3 Ditch. The
Grapevine Ditch traverses the southwestern portion of the basin along 50™ Avenue roughly
between 18" Street and 24™ Street. The ditch conveys minor irrigation and stormwater flows
within the basin, but offers limited value as a drainage feature that will convey major stormwater
runoff out of the basin. The Greeley No. 3 Ditch conveys flow (irrigation and captured
stormwater) in a southeasterly direction between C Street and 4™ Street in the northern half of
the basin. Presently, the Greeley No. 3 Ditch intercepts the majority of the stormwater
emanating from the southern portion of the basin. Stormwater runoff captured by the Greeley
No. 3 Ditch is conveyed eastward to the Northview Side Channel Weir near 30™ Avenue. At this
location, stormwater is diverted over the side channel weir via an in-line ditch control structure
into the Northview Regional Detention Pond. During a majority of the flood events (up to and
including a 50-year return period), the Greeley No. 3 Ditch serves as a significant drainage
boundary within the basin. Even during the 100-year event, the No. 3 Ditch collects a substantial
portion of the storm runoff generated within the basin and conveys those flows east to the
Northview Side Channel Weir,

The Cache La Poudre River represents the northern boundary of the Grapevine Basin.
The river receives all the stormwater runoff that is generated within the basin. The 100-year
floodplain associated with the Cache La Poudre River (updated by the U.S. Army Corps of
Engineers in 2003) encompasses nearly 70 percent (369 acres) of the basin drainage area
between the Greeley No. 3 Ditch and the river.

The drainage features along with the 100-year floodplain are presented on the basin
boundary map shown on Sheet B-1,

2.3 Description of Existing Drainage Paths

In general, stormwater runoff generated within the Grapevine Basin flows in a northerly
direction toward the Cache La Poudre River. Runoff originates in the southwestern portion of
the basin, specifically south and west of the Highland Hills Golf Course. Stormwater runoff is
routed toward the northeast, in particular toward the intersection of 47" Avenue and 20™ Street.
At this intersection, stormwater is conveyed in an easterly direction along 20% Street to 46™
Avenue; from this location, runoff is directed north to 16™ Street. The 16™ Street Storm Sewer
and Outfall Channel collect and convey stormwater runoff generated within the upper basin into
the Bittersweet Park Detention Pond, illustrated in Figure 2.2. Releases from the Bittersweet
Park Detention Pond are directed into the 35% Avenue Storm Sewer; runoff in excess of the
storm sewer capacity is conveyed northward within the street section of 35™ Avenue, where the
Greeley No. 3 Ditch intercepts a majority of the flow. Immediately north of C Street, the runoff
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- " No. 3 Ditch Wasteway Channel located in the 28™ Avenue Basin. All stormwater flows are then
{ ) routed to the north to the Cache la Poudre River. The major drainageway and pertinent hydraulic
* structures are graphically portrayed on Sheet B-1.

—
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III. INVENTORY OF EXISTING FACILITIES

Substantial improvements had been made to the drainage facilitics within the Grapevine
Basin along the major drainageway at the time the 1997 Comp Plan was completed. Much of
this work had been accomplished in response to development within the basin. Detention ponds,
storm sewers, conveyance channels, and overflow weirs comprise the network of drainage
facilities that provide flood relief during the major storm events. As part of the 1997 Comp Plan,
an inventory of the existing facilities along the major drainageway was conducted., The
inventory and evaluation of each facility involved: (a) field reconnaissance to document
location, condition and additional data requirements; (b) review of available design and as-built
drawings; (c) collection of site-specific survey data; and (d) evaluation of the hydraulic capacity.
Table 3.1 summarizes the results of the inventory and evaluation of existing facilities completed
for the 1997 Comp Plan. New information included in the table, prepared as part of the current
study includes the Highland Hills Golf Course Irrigation Pond, the Monfort Park Irrigation Pond,
the Monfort Park Regional Detention Pond, the 40™ Avenue Crossing, the 30™ Avenue Crossing,
the Northview Subdivision Bypass Channel, the Greeley No. 3 Ditch Underchute, and the
Northview Regional Detention Pond. Specific information related to these facilities is provided
in the following paragraphs. More detailed data and photographic documentation associated
with each facility are provided in Sections 1.2 and 6, respectively, of the Project Notebook.

The current study included a comprehensive inventory of storm drainage facilities
constructed in conjunction with recent development (since completion of the 1997 Comp Plan).
Improvements constructed as part of the Northview Regional Detention Pond and the Northview
Side Channel Weir (located on the Greeley No. 3 Ditch) were also evaluated.

31 Detention Facilities

' The following documentation of existing detention facilities was provided in the 1997
Comp Plan, with discharge, storage volume, and overtopping depth values updated for the

~current Comp Plan. The main detention facilities along the major and secondary drainageways
~ are located in the following areas: (a) Highland Park West Subdivision; (b) Highland Hills Golf

Course; (¢} Monfort Park; (d) Bittersweet Park; (¢) Franklin Park; and (f) Northview
Subdivision. Several minor detention facilities also exist within the Grapevine Basin. These
minor detention ponds provide for a reduction in peak flows locally, but offer no significant
reduction of peak flows along the major drainageway; consequently, they were not specifically
evaluated during this master planning effort. A summary of the location, condition, and capacity
of each major detention facility is included in Table 3.1. |
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Highland Park West Pond. The Highland Park West Pond is a dry detention pond located
in the northeast corer of the Highland Park West Subdivision, south of the Highland Hills Golf
Course. The maximum storage volume is estimated to be approximately 4.5 acre-feet prior to

overtopping. The pond collects runoff from the Highland Park West Subdivision and releases
stormwater runoff at a maximum rate of 5 cfs (also prior to overtopping) through a 15-inch
CMP. Releases from the pond are uitimately conveyed into the Highland Hills Golf Course
Irrigation Pond, located adjacent to 23™ Street within the southern portion of the Highland Hills
Golf Course. The Highland Park West Pond is not currently equipped with an emergency
spillway. Flows that cannot be contained within the pond overtop the embankment and flow in
an easterly direction toward the residences located along 52" Avenue Court. The existing
condition analysis of the 100-year storm event predicts the maximum release from the pond to be
109 cfs.

Highland Hills Golf Course Irrigation Pond. The Highland Hills Golf Course Irrigation
Pond lies immediately to the northeast of the Highland Park West Pond, within the limits of the
Highland Hills Golf Course. This pond was previously modeled in the 1997 Comp Plan;
however, a new outlet has since been constructed as a result of proposed improvements from that
plan. Prior to overtopping, the pond volume is estimated to be 18.5 acre-feet with a maximum
pipe capacity of approximately 166 cfs. The outlet of the pond consists of a 54-inch RCP (along
with two segments of 43”H x 68”W HERCP), with flows routed east along 23™ Street, north
along 50™ Avenue to 22™ Street Road, and then east beneath the Grapevine Ditch where the pipe

- daylights into an open channel. Releases are ultimately conveyed into the Monfort Park

Trrigation Pond, located immediately east of 22" Street and 50 Avenue. Approximately 161 cfs
will be released from the pond during the 100-year existing condition storm event.

Monfort Park Irrigation Pond. The Monfort Park Irrigation Pond is a wet pond located
immediately east of 22™ Street and 50 Avenue. The pond is used to irrigate soccer fields
associated with Monfort Elementary School, and receives all stormwater runoff from the
Highland Hills Golf Course Irrigation Pond. Due to the fact that the pond maintains a permanent
pool elevation, the pond has limited value in terms of stormwater detention volume. The
maximum storage volume above the permanent pool elevation prior to overtopping the
embankment to the east is approximately 7.0 acre-feet. The pond outlet consists of a large
concrete box structure with an overtopping weir set to the pond permanent pool elevation.
Stormwater overtops the weir and is directed into a 48-inch RCP, with a maximum discharge
capacity prior to overtopping the embankment of 167 cfs. Flows are routed to the east into the
Monfort Park Regional Detention Pond, west of 21% Street Road and 47 Avenue. The
maximum 100-year existing condition release from the irrigation pond will be approximately 142
cfs. '
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Monfort Park Regional Detention Pond. The Monfort Park Regional Detention Pond is a
dry detention pond located immediately south of the Monfort Elementary School and west of
47" Avenue. This pond was constructed in conjunction with recommendations made from the

1997 Comp Plan. The pond receives all stormwater runoff from the Monfort Park Irrigation
Pond. The pond volume is estimated to be 15.7 acre-feet with a maximum pipe outlet capacity

of 92 cfs, prior to overtopping the embankment. The 36-inch RCP outlet ties into the 47%

Avenue Storm Sewer, located immediately east of Monfort Elementary School along 47%
Avenue. The pond was not designed with an emergency spillway; however, higher flows will
overtop the embankment to the north, be routed to the northeast, and ultimately be captured by
the 47™ Avenue Storm Sewer. The existing condition analysis of the 100-year event estimates
the maximum release from the pond to be 92 cfs.

Bittersweet Park Detention Pond. Bittersweet Park Detention Pond is a wet pond located

at the northern end of Bittersweet Park, west of 35 Avenue at 13" Street. This pond serves as a
regional detention facility for the southern portion of the Grapevine Basin. The maximum
stormwater detention volume of the pond prior to overtopping the emergency spillway is
estimated to be 151 acre-feet. A 48-inch RCP serves as the primary outlet from the pond; the
outlet pipe has a capacity of 149 cfs (also referenced to the crest of the emergency spillway) and
releases stormwater directly into the 35™ Avenue Storm Sewer. The Bittersweet Park Detention
Pond incorporates a concrete emergency spillway that releases flows onto 35™ Avenue. During a
100-year storm event for existing conditions, the maximum release from the pond is estimated to
be 123 cfs.

Franklin Park Detention Pond. Franklin Park Detention Pond is located northeast of the
intersection of 31" Avenue and 6™ Street along the secondary drainageway. This detention
facility was originally designed to detain runoff from the 25-year storm. Prior to overtopping,
the pond volume is estimated to be 10.8 acre-feet. The outlet from the pond consists of a 24-inch
RCP with a maximum capacity of approximately 24 cfs; pond releases via the outlet pipe are
conveyed to the north under 4™ Street. A depressed section of the west embankment serves as
the emergency spillway for the pond. Flows that overtop the emergency spillway are released
onto 31% Avenue. During the existing condition 100-year storm event, the capacity of the
emergency spillway will be exceeded and the north and east pond embankments overtopped.
Approximately 603 cfs will be released from the Franklin Park Detention Pond during the
existing condition 100-year storm event.

Northview Regional Detention Pond. The Northview Regional Detention Pond is located
northeast of the Northview Subdivision and the Greeley No. 3 Ditch, near 30™ Avenue and 4™
Street. This pond, constructed in conjunction with recommendations made from the 1997 Comp
Plan, is located along the secondary drainageway. The maximum detention volume of the pond
prior to overtopping the emergency spillway is 46.4 acre-feet. A 30-inch RCP with a 12-inch
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orifice plate serves as the primary pond outlet, and has a maximum discharge capacity of 12 cfs
(also referenced to the crest of the emergency spillway). Stormwater flows are combined with
detained releases from Subbasin 30 in the 28™ Avenue Basin near C Strect. An emergency
spillway located at the northeastern corner of the pond allows overflows to spill toward an access
street along the east side of the Northview Mini-Storage Complex. The existing. condition
analysis of the 100-year event estimates the maximum pond release to be 146 cfs,

3.2  Road/Ditch Crossings

There are four road crossings over the 16™ Street Channel, two road crossings and one
railroad crossing over the 35™ Avenue Outfall Channel, one road crossing over the Northview
Subdivision Bypass Channel, and one underchute on the Northview Subdivision Bypass Channel
beneath the Greeley No. 3 Ditch. Descriptions of each of these channels may be found in
Section 3.4. All of the crossings along each channel are culverts. The capacity of each crossing
was calculated using the Federal Highway Administration’s (FHWA) culvert analysis program
HY-8. Table 3.1 includes a summary of the location, condition, and hydraulic capacity of each
crossing structure. A brief description of each crossing is provided in the following paragraphs.

44™ Avenue Court Culvert. This culvert is a 36-inch diameter RCP beneath the 16%
Street Channel that crosses 44™ Avenue Court alone the south side of 16 Street. The crossing
incorporates a drop inlet both upstream and downstream of 44™ Avenue Court; the culvert then
ties into the 16™ Street Storm Sewer (described in Section 3.3) downstream of 44™® Avenue
Court. The depth of flow in the channel at which roadway overtopping occurs is approximately

4.0 feet. The capacity of the culvert prior to overtopping the roadway was determined to be 83
cfs. The 100-year existing condition discharge in the channel at 16™ Street and 44™ Avenue
Court is estimated to be 921 cfs.

42" Avenue Court Culverts. This twin culvert opening is 20 feet wide and :3 feet high
(double 10°W x 3°H RCBs), and is located along the 16™ Street Channel at 42° Avenue Court
along the south side of 16™ Street. The depth of flow in the channel at which roadway

overtopping occurs is approximately 4.8 feet. The capacity of the culverts prior to overtopping

the roadway was determined to be 515 cfs. The 100-year existing condition discharge in the
channel at 16™ Street and 42" Avenue Court is estimated to be 921 cfs.

40™ Avenue Culverts, This twin culvert crossing incorporates an opening that is 20 feet
wide and 4 feet high (double 10°W x 4°’H RCBs), and is located along the 16™ Street Channel at
40™ Avenue along the south side of 16" Street. The depth of flow in the channel at which
roadway overtopping occurs is approximately 5.8 feet. The capacity of the culverts prior to
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overtopping the roadway was determined to be 725 c¢fs. The 100-year existing condition
discharge in the channel at 40 Avenue and 16™ Street is approximately 1,215 cfs.

16™ Street Culvert. This crossing incorporates an opening that is 12 feet wide and 6 feet
high (single 12°W x 6"H RCB), and is located along the 16™ Street Channel at 16™ Street
immediately south of Bittersweet Park. The depth of flow in the channel at which 16" Street
overtops is approximately 7.8 feet. The capacity of the culvert prior to overtopping 16™ Street
was calculated to be 566 cfs. The 100-year existing condition discharge in the channel at 16"
Street is estimated to be 1,690 cfs.

F Street Culverts. This twin culvert crossing incorporates an opening that is 14 feet wide
and 5 feet high (double 7°W x 5°’H RCBs), and is located on the 35™ Avenue Outfall Channel at
F Street. The depth of flow in the outfall channel at which road overtopping occurs is
approximately 6.2 feet. The capacity of the culverts prior to overtopping the roadway was
calculated to be 499 cfs. The 100-year existing condition discharge in the outfall channel at F
Street is estimated to be 867 cfs.

Colorado and Southern Railroad Culverts. This triple culvert opening is 21 feet wide and
4 feet high (triple 7°W x 4’H RCBs), and is located along the 35™ Avenue Outfall Channel at the
Colorado and Southern Railroad. The depth of flow in the outfall channel at which overtopping
of the railroad embankment occurs is approximately 7.7 feet. The capacity of the culverts prior
to overtopping the railroad embankment was determined to be 772 cfs. The 100-year existing
condition discharge in the outfall channel at the Colorado and Southern Railroad is estimated to
be 867 cfs. '

County Access Road Culverts. This twin culvert opening is 14 feet wide and 5 feet high
(double 7°W x 5°H RCBs), and is located along the 35™ Avenue Outfall Channel approximately
880 feet north of the Colorado and Southern Railroad crossing. The depth of flow in the channel
at which roadway overtopping occurs is approximately 6.4 feet. The capacity of the culverts
prior to overtopping the roadway was calculated to be 600 cfs. The 100-year existing condition
discharge in the channel at the farm access road is estimated to be 785 cfs.

30™ Avenue Culverts. This twin culvert crossing has two 54-inch RCPs along the
Northview Subdivision Bypass Channel at 30™ Avenue just north of 4® Street. The depth of
flow in the bypass channel at which roadway overtopping occurs is approximately 6.5 feet. The

capacity of the culverts prior to overtopping the roadway is approximately 299 cfs. The 100-year
existing condition discharge in the channel at 30™ Avenue is estimated to be 724 cfs.

Greeley No. 3 Ditch Underchute. This crossing incorporates an opening that is 16 feet
wide and 3 feet high (single 16°W x 3°’H RCB), and is located along the Northview Subdivision
Bypass Channel beneath the Greeley No. 3 Ditch. The depth of flow in the channel at which
overtopping of the right bank of the Greeley No. 3 Ditch would occur is approximately 11.0 feet.
The capacity of the culvert prior to overtopping the Greeley No. 3 Ditch is estimated to be 780
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cfs. The 100-year existing condition discharge in the channel at the Greeley No. 3 Diich is
approximately 724 cfs,

33 Storm Sewers

The principal storm sewers as inventoried in the 1997 Grapevine Basin Comp Plan
included the following: (a) 47 Avenue Storm Sewer; (b) 16™ Street Storm Sewer; (c) 35%
Avenue Storm Sewer; (d) 10™ Street Storm Sewer; (e) 4% Strect Storm Sewer; and (f) Franklin
Park Storm Sewer. Table 3.1 summarizes the location, condition, and hydraulic capacity of each
storm sewer.

47" Avenue Storm Sewer. This storm sewer originates in the vicinity of Monfort

Elementary School and extends north along 47™ Avenue to 20th Street. Recent improvements
associated with the Monfort Park Regional Detention Pond have extended the storm sewer
farther south along 47™ Avenue to the pond outlet. At the intersection of 47 Avenue and 20™
Street, the storm sewer crosses 47" Avenue and continues east along 20® Street to 46™ Avenue.
With the exception of two small sections of 42-inch reinforced concrete pipe and 42-inch ductile
iron pipe, the storm sewer consists of a 36-inch RCP with a maximum capacity estimated to be
73 cfs.

16" Street Storm Sewer. The intersection of 46" Avenue and 20" Street marks the
beginning of the 16™ Street Storm Sewer. At this point, the 42-inch ductile iron pipe 47"
Avenue Storm Sewer) transitions to a 60-inch CMP that continues north along 46™ Avenue to
16™ Street. The maximum capacity of the 6(0-inch CMP in this section of storm sewer is
approximately 155 cfs. At the intersection of 16™ Street and 46™ Avenue, stormwater runoff
conveyed in the 60-inch CMP is commingled with flows collected by a 42-inch CMP adjacent to
16" Street and extending west to 470 Avenue. The 42-inch CMP has a maximum capacity

estimated to be 84 cfs. From the 16" Street intersection with 46" Avenue to 40" Avenue, the 60-
" inch CMP continues east along the south side of 16™ Street with a maximum capacity of 134 cfs;

from 40" Avenue to the upstream end of 16" Street, the culvert has a maximum capacity of

approximately 118 cfs. The 60-inch CMP ultimately conveys stormwater runoff to the grass-

lined channel within Bittersweet Park.

35" Avenue Storm Sewer. The 35" Avenue Storm Sewer extends from 16% Street to C |

Street, ranging in size from an 18-inch RCP to a 68”H x 106”W HERCP, The 18-inch RCP,
which increases in size to a 30-inch RCP, extends from 16™ Street to the outlet pipe from the
Bittersweet Park Detention Pond, and has a maximum capacity of approximately 16 cfs.

" Downstream of Bittersweet Park Detention Pond, the storm sewer transitions to a 48-inch RCP

with a maximum capacity estimated to be 120 cfs. Between 10™ Street and 8™ Street, the storm
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sewer is a 54-inch RCP with a maximum capacity of 165 cfs; between 8™ Street and 4™ Street,
the storm sewer increases in size to a 60-inch RCP with a maximum capacity of 233 cfs. The
storm sewer from 4% Street to the Greeley No. 3 Ditch transitions to a 66-inch RCP with a
maximum capacity of 498 cfs. Downstream of the Greeley No. 3 Ditch to Village Drive, the
storm sewer increases in size to a 72-inch RCP with a capacity of 483 cfs; from Village Drive to
C Street, the storm sewer transitions to a 68”H x 106”W HERCP with a capacity of
approximately 452 cfs. The 35™ Avenue Storm Sewer terminates immediately downstream of C
Street where stormwater runoff is conveyed from the HERCP to the 35% Avenue Outfall
Channel.

10" Street Storm Sewer. The 10™ Street Storm Sewer originates near 43" Avenue and
Ward Drive south of 10™ Street, and extends eastward along 10 Street ultimately connecting

with the 35™ Avenue Storm Sewer. The storm sewer consists of a 15-inch RCP that increases to
a 24-inch RCP, with a maximum capacity of approximately 29 cfs.

4™ Street Storm Sewer. The 4™ Street Storm Sewer originates near 40" Avenue and
extends eastward along 4™ Street, also connecting with the 35" Avenue Storm Sewer. The storm
sewer ranges in diameter from an 18-inch RCP to a 54-inch RCP, with a maximum capacity of
165 cfs.

32" Avenue Storm Sewer., The 32™ Avenue Storm Sewer crosses 10 Street at 327
Avenue, with several laterals that route runoff from the south to this intersection. The storm

- sewer extends to the north between two storage buildings and daylights into the Franklin Middle

School Channel (described in Section 3.4). The storm sewer is a 36-inch RCP as it crosses 10™
Street and has a maximum capacity of approximately 66 cfs.

Franklin Park Storm Sewer. This storm sewer consists of a 48-inch RCP located along
the secondary drainageway immediately south of Franklin Park, with the inlet at the upstream
face of 30™ Avenue Place. The storm sewer receives flow from the Franklin Middle School
Channel. The maximum capacity of the storm sewer is estimated to be 170 cfs.

3.4  Open Channels

‘Three open channels are found in the Grapevine Basin as inventoried for the 1997 Comp
Plan; one additional channel has been constructed since the completion of that plan. A
description of each is presented below. In addition, the location, condition, and hydraulic
capacity of each channel are summarized in Table 3.1.

16™ Street Channel. This channel is located along the south side of 16 Street and
extends from 46™ Avenue to Bittersweet Park. Near 46® Avenue, the channel has a trapezoidal
shape with an 8-foot bottom width, average depth of 1.8 feet, sideslopes of 7H:1V and an
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average longitudinal slope of 1.4 percent. In the vicinity of Bittersweet Park, the channel

transitions to a 20-foot bottom width, average depth of 4.2 feet, sideslopes of 4H:1V, and a

longitudinal slope of 1.5 percent. The bankfull capacity of the 16™ Street Channel ranges from
approximately 170 cfs near 46™ Avenue to 1,500 cfs in the vicinity of Bittersweet Park.

35" Avenue Outfall Channel. Stormwater runoff captured along the major drainageway
and conveyed by the 35™ Avenue Storm Sewer is ultimately released into the 350 Avenue
Outfall Channel. This channel originates immediately downstream of C Street and extends
northward to the Cache La Poudre River. The typical configuration of the outfall channel
includes a bottom width of 15 feet, sideslopes ranging from 1H:1V to 2H:1V, and an average
depth of 5.4 feet. The channel slope varies from 0.2 percent in the reach from C Street to F

Street to 0.12 percent from F Street to the river. The bankfull capacity of the outfall channel

ranges from 470 cfs upstream (south) of F Street to approximately 300 cfs downstream (north) of

T Street.

Franklin Middle School Channel. This channel is located along the secondary
drainageway immediately east of Franklin Middle School. The channel is trapezoidal in shape
with an average bottom width of 9 feet, sidestopes between 1H:1V and 2H:1V, average depth of
2.3 feet, and a longitudinal slope of 1.8 percent. The bankfull capacity of the Franklin Middie
School Channel was estimated to be 147 cf.

Northview Subdivision Bypass Channel. This channel was built in conjunction with the
Northview Subdivision, located at the northeast corner of 35" Avenue and 4% Street. The
channel is located along the secondary drainageway, immediately east of 30™ Avenue and
extending north from 4™ Street to the Greeley No. 3 Diich, where flows are directed beneath the
ditch via the Greeley No. 3 Ditch Underchute. The channel is trapezoidal in shape with a bottom
width of approximately 15 feet, average depth of 5.8 feet, side slopes of 3H:1V, and a

. longitudinal slope of 0.5 percent. The bankfuil capacity of the Northview Subdivision Bypass
Channel is estimated to be 1,360 cfs.

3.5 Overflow Weirs

One overflow (side channel) weir is found in the Grapevine Basin; it has been
constructed along the left bank of the Greeley No. 3 Ditch as recommended from the 1997 Comp
Plan. A description is provided below. In addition, the location, condition, and hydraulic
capacity of the overflow weir is summarized in Table 3.1.

Northview Side Channel Weir. This overflow weir was constructed in conjunction with
the Northview Regional Detention Pond improvements. It is located along the left bank of the
Greeley No. 3 Ditch directly above the Greeley No. 3 Ditch Underchute Culvert. The weir is
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o intended to spill excess stormwater flows from the ditch along the left bank into the Northview
') Regional Detention Pond. An in-line ditch control structure located immediately downstream of
the weir forces excess flow over the weir and into the pond. The weir is trapezoidal in shape
with a width of approximately 60 feet, average available depth of 2.0 feet, side slopes of

20H:1V, and a downstream slope of 3H:1V. The maximum capacity of the weir is
approximately 753 cfs,
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IV.  HYDROLOGIC ANALYSES AND MODELING

S

4.1 Formulation of the Hydrologic Model

The primary objectives of the current hydrologic analyses and modeling efforts were to:
(a) update the hydrologic model for the Grapevine Basin to include development and drainage
improvements that have been implemented since the completion of the 1997 Comp Plan; and (b)
revise peak discharge and hydrograph data from the 1997 Comp Plan at various locations
throughout the Grapevine Basin. This information, combined with the capacity of the existing
drainage facilities, provides insight to existing and future flooding problems, allows comparison
with discharges estimated as part of the 1997 Comp Plan, and assists in the identification of
potential revisions to previously proposed improvements. Hydrologic analyses were conducted
for the 2-, 5-, 10-, 50-, and 100-year return periods, as well as the simulation of three modeling
scenarios: (a) Existing Condition — existing development with existing facilities; (b) Future
Condition — future development with existing facilities; and (c) Proposed Condition — future
development with proposed improvements.

(\ 4.1.1 Model Description
./

The modeling approach chosen to simulate the runoff generated within and routed
through the Grapevine Basin was similar to that used by the 1997 Comp Plan. This approach
“involves the application of two computer models: the Colorado Urban Hydrograph Procedure
(CUHP) and the EPA Stormwater Management Model (SWMM). The CUHP model is a
hydrologic simulation program developed in 1982 (updated in May 2002) for the Urban
Drainage and Flood Control District (UDFCD); it is used to generate storm runoff hydrographs
for basin subcatchments. The program requires input of physical subbasin parameters such as
area, slope, percent of impervious surface, etc., as well as the 1-hour depth for the design storm
associated with each return period, from which a 2-hour design storm distribution is computed
for each storm event. The methodology used in developing the design storm is outlined in the
Urban Storm Drainage Criteria Manual (USDCM, Volume I, 1978, updated 2001) and in the
Storm Drainage Design Criteria (SDDC) and Construction Specifications Manual (City of
Greeley, Colorado, Volume II, May 2002). Storm hydrographs were generated by the CUHP
model for the 2-, 5-, 10-, 50-, and 100-year return periods; these hydrographs were in turn
entered into the transport block of the EPA SWMM model. A description of the program written
-to convert the CUHP hydrographs into EPA SWMM inflow hydrographs as well as a copy of the
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program itself is provided in Section 3.4 of the Project Notebook. Documentation describing the
CUHP input parameters is provided in Section 2.2 of the Project Notebook.

The EPA SWMM model, originally developed in 1969 (updated in June 2003) by the
Environmental Protection Agency, is a hydrologic model consisting of four computational
blocks: the runoff block, transport block, extended transport block, and storage/treatment block.,
Each block can be used to route both stormwater flows and pollutants through a drainage basin to
evaluate both quantity and quality issues. For purposes of this study, hydrologic analyses and
modeling for the Grapevine Basin utilized the storm water quantity aspects of the transport block
to develop routed flood hydrographs at various locations throughout the basin. The hydrographs
generated from CUHP were routed through the drainage network simulated by the EPA SWMM
model transport block, which in turn depicts the actual network of storm sewers, detention
ponds, and open channels existing within the basin, Documentation describing the EPA SWMM
input parameters are provided in Section 3.5 of the Project Notebook.

4.1.2 Network Development

The stormflow routing network incorporated into the EPA SWMM transport block is a
numerical model of the basin drainage network, representing each of the drainage subbasins and
facilities along the major drainageway. The first step in forming the network was to
conceptualize and develop a schematic linking the drainage subbasins to the drainage facilities
along the major drainageway. Identification of each drainage facility is based on information
compiled from the following: (a) previous field reconnaissance and surveying efforts; (b) design
and as-built plan sets; and (c) drainage reports from previously built or recently approved
developments implemented since the 1997 Comp Plan. EPA SWMM refers to facilities
incorporated into the modeling network as: conveyance elements (conduits and open channels),
subcatchments (or subbasins), storage units (detention ponds, or features that provide significant
flow attenuation), flow dividers (diversions), and manholes (nodes or design points). Subbasin
delineations were accomplished through the use of the City’s 2-foot contour topographic
mapping and from drainage reports obtained from the City of Greeley (identified in Section 3.2
of the Project Notebook). Drainage network schematics were developed for the three identified
scenarios: (a) Existing Condition; (b) Future Condition; and (c) Proposed Condition.

A numbering scheme was developed for integration into the modeling network to

B facilitate identification of each type of drainage element; this numbering convention is presented

below.
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1-99 Subbasin runoff hydrographs (from CUHP) and inflow
' hydrographs (from HEC-RAS unsteady flow analyses)

200 —299 Conveyance elements (storm sewers and open channels})

300 - 399 Existing detention facilities

400 — 499 Nodes (flow combination or design points)

500 - 599 Overflow conveyance elements (used in conjunction with capacity-
limited storm sewer conveyance elements; typically streets or
swales)

600 - 699 Flow diversions (typically used to separate surface and sub-surface
flows)

700 — 799 Nodes (used in conjunction with flow diversions)

800 - 899 Future/Proposed detention facilities

900 — 999 Nodes (collection points at the Greeley No. 3 Ditch; used to create
a hydrologic disconnect at the ditch due to HEC-RAS unsteady
flow analyses)

It should be noted that the numbering scheme for existing 'de_tention facilities (300 — 399)
releasing flows from fully-developed sites did not change when the Future or Proposed
Conditions models were created; however, if a pond existed in the Existing Condition model and
was reconfigured to a different release rate or did not exist in the Existing Condition model, a
new numbering scheme (800 — 899) was utilized. This was applied to Pond 301 (which became
Pond 801 in the Proposed Condition model due to a modified release rate), Pond 321 (which
became Pond 821 in the Proposed Condition model due to a modified release rate), Pond 325
(which became Pond 825 in the Future and Proposed Condition models, due to a reduced release
rate), Pond 331 (which became Pond 831 in the Proposed Condition model due to a modified
release rate), Pond 332 (which became Pond 832 in the Proposed Condition model due to a

: modified release rate), and Ponds 806, 824, 828, 833, 834, and 835 (which did not exist in the
Existing Condition model).

4.2  Rainfall Design Storms

The rainfall design storms used in the hydrologic analysis of the Grapevine Basin were
prepared as part of the 1997 Comp Plan, based on information presented in the Precipitation
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Frequency Atlas of the Western United States, NOAA Atlas 2, Volume III, Colorado (1973).
The one-hour rainfall values for the City of Greeley were obtained from the NOAA Atlas and
used to develop a two-hour design storm. The two-hour storms developed for each return period
are presented in the SDDC Manual. Further documentation and details regarding the
development of the design storms can also be found in the SDDC Manual and in Section 2.2 of
the Project Notebook.

4.3  Hydrologic Subbasin Modeling Parameters

Hydrologic modeling of the Grapevine Basin involved the determination of several
hydrologic parameters associated with each subbasin. These parameters are summarized in the
following paragraphs.

4.3.1 Subbasin Delineation and Basin Characteristics

The Grapevine Basin was subdivided into smaller subbasins, ranging in size from
approximately 9 acres to nearly 286 acres. The need for relatively detailed hydrologic
information at specific points within the basin resulted in this wide range of subbasin drainage
areas. The subbasins delineated for the 1997 Comp Plan were largely retained in areas where
significant development had already occurred; this includes the majority_of the area south of the
Greeley No. 3 Ditch. Subbasin delineation was based on several considerations, including the
location of drainage facilities, road crossings, and potential flooding problems; however, the
main reason for further subdivision of the basin (five new subbasins were added since the 1997
Comp Plan) was due to development that has occurred over the past eight years in the basin since
the completion of the 1997 Comp Plan.

The subbasin delineation for the Grapevine Basin is presented on Sheet A-1, provided in
Appendix A of this report. The hydrologic model representation of the system of subbasins and
conveyance elements is shown on Sheets A-2, A-3 and A-4; these are the schematic diagrams for
the three hydrologic scenarios analyzed for this study. It is noted that the subbasin delineations
are identical for all three scenarios. The 2-foot topographic mapping developed as part of the
1997 Comp Plan for the Grapevine Basin was used to determine geometric subbasin
characteristics and hydrologic parameters. These parameters included subbasin area, basin
length (distance from downstream design point along the flow path to the high point in the
subbasin), distance to basin centroid, and basin slope.
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4.3.2 Land Use

Land use in the Grapevine Basin has not changed significantly from that documented in
the 1997 Comp Plan, due to over 80 percent of the basin south of the Greeley No. 3 Ditch
already having been developed at the time of that study. The majority of land use in the
Grapevine Basin consists of single- and multi-family residential developments, commercial
development located along West 10™ Street, and Highland Hills Golf Course southwest of 20
Street and 47™ Avenue,

GIS mapping, consisting of numerous data layers, was provided by the City of Greeley
for use during the current study. In part, this mapping displays existing development as well as
miscellaneous pavement and road information. Additional developments and drainage
improvements (including those approved for construction or already constructed as of November
30, 2001) were also provided by the City of Greeley. In addition, the City provided land use
zoning mapping (as of October 2003), with designation classes indicating the type of land use
within the basin. A land use map of the Grapevine Basin is provided on Sheet C-1, in Appendix
C of this report. '

Using a combination of the GIS data, zoning information, and development information,
impervious percentages were calculated for both Existing and Future Conditions by: (a)
assessing the GIS information within each subbasin; (b) assigning a zoning class most closely
matching the land use; and (¢) matching the zoning classes to land use and percent impervious
values published in the USDCM (1978, Volume II, updated 2001). It should be noted that after

‘investigation of percent impervious values for the Downtown and North Greeley Basin Comp
- Plan update (Anderson Consulting Engineers, Inc., January 2005), it was determined that

impervious percentages from the original USDCM (not the updated 2001 values) were more
representative of land use conditions in the Greeley area. The updated values were found to be
conservatively high for the City of Greeley; therefore, the original values were retained. Backup
documentation for the calculation of existing and future percent impervious values is provided in
Section 2.1 of the Project Notebook.

4.3.3 Soils, Infiltration, and Depression Storage

Soils information for the Grapevine Basin was obtained from GIS data provided by the
City of Greeley; these data were based on the Soil Survey of Weld County, Southern Part,
Colorado (1980), published by the Soil Conservation Service. The soil types specified in the
associated GIS attribute tables include soil codes and names. This information was correlated to
the Soil Survey of Weld County, where each soil code/name is classified into the four hydrologic
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the hydrograph peaks to be computed and displayed in the output using both the CUHP method
and the Rational Formula for comparison purposes only; however, the default subbasin peak
discharge calculation uses the CUHP method. Documentation related to the calculation of
subbasin time of concentration values may be found in the Project Notebook in Section 2.1.

4.4  Conveyance Modeling Parameters

Several hydraulic modeling parameters are required by the EPA SWMM model to
simulate the routing of storm flows through storm sewers, open channels, and sireet sections.
The parameters required by the model to simulate the routing of stormwater through storm
sewers are listed below:

1. Pipe diameter or maximum allowable depth prior to surcharging
2. Pipe length '
3. Invert slope
4, Manning’s n
5.

Number of modeled elements

For the modeling of open channels and street sections, the hydraulic.parameters required
by the EPA SWMM model are as follows:

1. Maximum allowable channel depth prior to surcharging

2. Bottom width of channel or channel cross section bank width
3. Channel side slopes (x H:1V) '

4. Invert slope

5. Channel length

6. Manning’s »

7.

Number of modeled elements

A summary of all conveyance element parameters defined in the hydrologic models is
provided in Section 3.1 of the Project Notebook.
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4.5  Special Modeling Features

In addition to the basic channel routing functions incorporated in the hydrologic model
for the Grapevine Basin, special modeling functions were required in order to simulate
complicated drainage situations in specific areas of the basin. The EPA SWMM model includes
the capability to simulate detention storage facilities, flow diversions, imported flows to a basin
(also referred to as inflow hydrographs), and exported flows out of a basin. For the Grapevine
Basin modeling efforts, all of the above features were utilized.

4.5.1 Detention Storage

The detention facilities simulated in the hydrologic models and evaluated in conjunction
with this Comp Plan update included the following: (a) the utilization of individual detention
ponds, or multiple on-site ponds represented as a single pond, associated with commercial or
residential development, totaling four for the entire Grapevine Basin; and (b) the use of six
existing on-line regional detention ponds, with four located on the major drainageway and two
located on the secondary drainageway. Detailed information concerning one of the individual
ponds and the six regional ponds is provided in Section 3.1 of this report. As seen in the 1997
Comp Plan, due to the relatively large number of drainage facilities specifically located within
Subbasin 16 (south of 10" Street, generally along 43™ Avenue), detention ponds linked to
commercial and residential development were recognized as draining to the same location, and
therefore combined to reduce the total number of modeled elements. Detention facilities
simulated in the hydrologic models were generally limited to those facilities that were effective
in reducing peak runoff rates associated with, at a minimum, the 2-year storm event; extremely
small, isolated detention ponds were generally not included in the overall basin hydrologic
modeling efforts.

Storage-discharge relationships were derived for each of the four development-based
detention ponds included in the hydrologic models, with two ponds retained from the Existing
Condition model prepared for the 1997 Comp Plan. The remaining two ponds constructed after
1997 were defined based on the associated design drawings for each pond. All drainage-related
development information was obtained from the City of Greeley. In each case, storage values
that define the volume of stormwater detained in each pond were defined by manual iteration
using the EPA SWMM model in order to accommodate either the combining of storage volumes
from more than one pond, differences in hydrologic modeling techniques between the drainage
studies and this Comp Plan analysis, or both. Discharge rates for the pond rating curves were set
based on maximum release rates defined in the associated drainage reports. Three of the six on-
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line detention ponds were largely retained in their entirety from the 1997 Comp Plan, with
changes made to one of the facilities due to new design information; the remaining three ponds
were constructed since the completion of the previous Comp Plan.

Each of the ten detention ponds in the EPA SWMM model was delineated in such a way
so as to fall into one of the three following release rate categories: (a) a single detention pond
serving an entire subbasin as designated in the accompanying drainage report or design plan set;

" (b) two or more detention ponds consolidated into one pond, serving an entire subbasin, as

designated by their respective drainage reports; or (c) a single detention pond serving an entire
subbasin, with tributary off-site flows from within the subbasin included in the overall subbasin
release rate.

The ten detention facilities considered to be effective for more than just the most
frequently occurring storms were incorporated into the hydrologic model based on the storage-
discharge relationship developed for each detention pond. The hydrologic model utilized these
pond characteristics to evaluate the ponds’ response to a range of storm events, including
determination of the maximum volume of stormwater detained in each pond and the
corresponding peak discharge released from each pond for the subject storm events.
Documentation of the storage-discharge rating curves developed for each of the four
development-based ponds as well as the six on-line regional detention ponds is included in
Section 3.2 of the Project Notebook.

4.5.2 Diversions

Diversions, referred to as flow dividers by the EPA SWMM model, were used in the
hydrologic model to accommodate the following four split flow conditions: (1) a pipe with an
overflow channel (i.e., when a pipe reaches its full flow capacity, the remaining flows in excess
of this amount are diverted to a surface conveyance element); (2) a major drainage basin transfer -
(see Section 4.5.4 on Exported Flows from the Basin); (3) a capacity-limited surface conveyance
element (i.e., when a surface conveyance element reaches its full flow capacity, the remaining
flows in excess of this amount are diverted to another surface conveyance element or diversion);
and (4) a detention pond with an outlet pipe and an emergency spillway (i.e., when the outlet
pipe reaches its full flow capacity, the remaining flows in excess of this amount are diverted over
the emergency spillway or spill over the pond embankment).

For the first split flow condition, the maximum capacity of the pipe prior to diversion is
required as input to the model. Flows are routed through the main conveyance element until its
capacity is exceeded. Once exceeded, the excess flows are diverted to an overflow channel
designated in the flow divider configuration. The storm sewer capacity must be calculated and

Grapevine Basin Report_Chapters456.doc ' 49 S ~ Anderson Consulting Engineers, INc.
‘March 8, 2006 T . ’ o



input into the flow divider table. In order to more accurately define flow diversions in the
Existing Condition hydrologic models, particularly for frequently occurring storms, nine pipe
with overflow channel diversions, most of which are located along the major drainageway, were
included in the hydrologic models.

The second split flow condition will be described in Section 4.5.4. It is based upon a
portion of subbasin runoff entering the Grapevine Basin from the Country Club Basin via the
Grapevine Ditch, which traverses both basins. This accounts for one flow diversion within the
Grapevine Basin.

For the third split flow condition, similar to the first split flow condition, the maximum
capacity of the surface conveyance element (i.e., typically a street cross section) prior to
diversion is required as input to the model. Flows are routed through the surface conveyance
element until its capacity is exceeded. Once exceeded, the excess flows are diverted to either
another surface conveyance element or to a separate flow diversion, as designated in the flow
divider configuration. The surface conveyance element capacity must be calculated and input
into the flow divider table. In order to more accurately define flow diversions in the Existing
Condition hydrologic models, particularly for frequently occurring storms, two surface
conveyance element diversions were included in the hydrologic models.

The fourth and final split flow condition represents the Monfort Park Regional Detention
Pond and the Stoneybrook Subdivision Detention Pond. Flows are routed through both ponds
and released based on the associated storage-discharge curve. For the Monfort Park Regional
Detention Pond, once the maximum capacity of the outlet pipe is exceeded, the remaining flows
are diverted over the embankment to the north. For the Stoneybrook Subdivision Detention
Pond, outlet flows are released through an orifice plate into the 35™ Avenue Outfall Channel
until the maximum capacity of the orifice plate is exceeded. The remaining flows are diverted

“over the emergency spillway into Subbasin 7 to the north, The maximum capacity of the outlet

pipe and orifice plate were considered as input into the flow divider table for each respective
diversion. These account for the final two flow diversions within the Grapevine Basin. Backup
information concerning these diversions is provided in Section 3.3 of the Project Notebook.

4.5.3 Imported Flows to the Basin/Inflow Hydrographs

The Grapevine Basin has incorporated a significant number of improvements since
completion of the 1997 Comp Plan. One of those improvements included the construction of the
Northview Regional Detention Pond (previously discussed in Section 3.1). The pond was
originally designed in the 1997 Comp Plan to attenuate 100-year flows along the secondary
drainageway (proposed to pass over the ditch) and route them at a significantly lowered
discharge back to the 35™ Avenue Outfall Channel. The pond was modified from the 1997
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Comp Plan by construction of an underchute in order to route the secondary drainageway flows
beneath the ditch. The pond design, in addition to the underchute, also incorporated the
proposed side channel weir along the left bank of the ditch (discussed in Section 3.5). The weir
is intended to spill excess stormwater from the ditch into the pond. The outfall for the pond
conveys releases to the Greeley No. 3 Ditch Wasteway Channel, rather than the 35" Avenue
Outfall Channel, as previously planned.

The Northview Detention Pond was simulated as part of the Grapevine Basin hydrologic
model, which combines the secondary drainageway flows and the Greeley No. 3 Ditch spills
over the weir and routes them into the pond. The ditch spill was input as an inflow hydrograph
(No. 36) into the hydrologic model. The pond outflow hydrograph was input as an inflow
hydrograph into the 28" Avenue Basin hydrologic model. The commingled flows were then
directed to the east (immediately north of C Street) under the Colorado and Southem Railroad,
where they were combined with flows from the Greeley No. 3 Ditch Wasteway Channel.

In addition to the Greeley No. 3 Ditch spill inflow hydrograph, the model simulated a
second inflow hydrograph (No. 37), the result of spills from the Greeley No. 3 Ditch west of 35™
Avenue. The hydrologic model was disconnected at the ditch and separated into upper and lower
basins, incorporating both inflow hydrographs into the lower portion of the basin. Runoff
hydrographs from the hydrologic model representing the upper basin were incorporated into the
hydraulic model of the ditch as inflow hydrographs. The hydraulic (HEC-RAS) model for the
ditch was executed in the unsteady flow mode using inflow hydrographs from all five basins for
all return periods and scenarios analyzed for this study. Included in this model were lateral weirs
that were defined along the entire left (downslope) bank of the canal, including the Northview
Side Channel Weir,

Lateral spill hydrographs from the weirs were defined based on the unsteady flow
analyses. Due to the proximity of the spills (specifically Inflow Hydrograph No. 37) in relation
to one another and local topography that generally slopes toward C Street and 35" Avenue, the
hydrographs were incorporated into the hydrologic model as a sihgle inflow hydrograph along
the downslope side of the ditch. Documentation summarizing both inflow and outflow
hydrographs as well as all unsteady hydraulic modeling of the Greeley No. 3 Ditch may be found
in the “City of Greeley, Comprehensive Drainage Plan, Greeley No. 3 Ditch Final Summary
Hydraulics Report,” Anderson Consulting Engineers, Inc., March 2006.

4.5.4 Exported Flows from the Basin

Near the southern tip of the Country Club Basin, on the Aims Community College

~Campus, a channel adjacent to one of the east-west campus access roads conveys stormwater
- flows across the basin boundary into the Grapevine Basin. Hydraulic analyses of the channel
1indicate that its capacity is approximately 18 cfs. The flows that exceed the capacity of the side
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channel overtop the crown of the road and continue north along the major drainageway within
the Country Club Basin. Therefore, a maximum of 18 cfs is diverted to the Grapevine Basin. In
the EPA SWMM model, a flow divider function is used in the drainage network to simulate this
diversion. To simplify the procedures for modeling the diversion hydrograph from the Country
Club Basin, the drainage area is modeled as part of the Grapevine Basin (Subbasin No. 3). A
maximum of 18 cfs is allowed to enter the Grapevine Basin into Subbasin No. 6, while the flow
in excess of 18 cfs is exported to the Country Club Basin utilizing the diversion function.

4.6  Hydraulic Modeling of the Greeley No. 3 Ditch

The determination of ditch spills was seen as an important part of the overall hydrologic
modeling not only for the Grapevine Basin, but also for the 28" Avenue and Country Club
Basins. At the request of the City of Greeley, the hydraulic (HEC-2) model for the Greeley No.
3 Ditch that was prepared for the 1997 Comp Plan was converted to HEC-RAS Version 3.1.2.
The reach beglnmng at the downstream terminus of the original model (east of 1% Avenue) and
continuing upstream nearly to the Clarkson Spill Structure (west of 23™ Avenue) was recently
converted for the Downtown and North Greeley Basin HEC-RAS analyses (Anderson
Consulting Engineers, Inc., January 2005). The remainder of the ditch (from the Clarkson Spill

‘Structure up to the headgate at the Cache la Poudre River) was converted to HEC-RAS for
- analyses related to the Country Club, Grapevine, and 28 Avenue Basins; these two reaches

were then connected, producing a single hydraulic model for the entire ditch. For purposes of
analyses related to all three basins, it was assumed that only normal irrigation flows (70 cfs)
would enter the Greeley No. 3 Ditch from the Poudre River.

Modeling parameters for bridges and culverts were modified to accommodate improved
modeling techniques available in HEC-RAS; however, these modifications were based on
geometric information gathered for the 1997 Comp Plan. The ditch was not resurveyed as part
of the current study; consequently, inherent in this analysis is the assumption that the previously
defined cross sectional data for the ditch provides a reasonably accurate hydraulic representation
of existing conditions. The exception to the use of previously defined geometric ditch data is the
incorporation of the left (downslope) ditch bank spill structures constructed since completion of
the 1997 Comp Plan. Ditch bank data were modified in the hydraulic model based on design
drawings/modifications of four spill structures.

Lateral weirs were defined along the entire length of the left (downslope) bank through
the basin; these weirs 1nclude_the controlled spill structures. Where bank improvements have not
been implemented, lateral weirs were defined based on top of left bank elevations provided in the
original HEC-2 model.
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Uniform lateral inflow hydrographs and point inflow hydrographs, for all storm events
and scenarios analyzed for this study, were defined as boundary conditions for the ditch based on
the results of the hydrologic modeling of the upper portions of the five major basins contributing
flow to the ditch.

The unsteady flow analyses were conducted and the resulting spill hydrographs defined
and incorporated into the hydrologic models for the lower portion of the basin as inflow
hydrographs at the appropriate locations along the downslope side of the ditch. It is noted that
the unsteady flow analyses were conducted, and inflow hydrographs to the basin due to ditch
spills determined, for the Existing and Proposed Conditions only. The Future Condition
described in Section 4.8 simply represents an intermediate step between Existing and Proposed
Conditions. Consequently, in order to simplify the modeling associated with this study, the
Existing Condition inflow hydrographs to the basin north of the Greeley No. 3 Ditch
(corresponding to spills from the ditch) were also used in the Future Condition hydrologic
model.

4.7  Summary of the Existing Condition Hydrologic Analyses
4.7.1 Definition of the Existing Condition Scenario

The definition of the Existing Condition scenario includes all development that presently
exists or was approved for construction prior to November 30, 2001. All basin development
after this date is considered under the Future and Proposed Condition analyses. Table 4.2
presents a summary of all subbasin hydrologic modeling parameters developed for the Existing
Condition analyses. All hydrologic subbasin parameters, conveyance parameters, and special
modeling features associated with the Existing Condition scenario are defined in Sections 4.3,
4.4, and 4.5, respectively, of this report. CUHP input files for each return period are provided in
Section 2.2 of the Project Notebook; EPA SWMM input files for the 10- and 100-year return
periods are included in Section 3.5 of the Project Notebook. :

4.7.2 Storm Drainage Criteria

The drainage criteria prepared as part of the 1997 Comp Plan were utilized to identify
potential problems along the major and secondary drainageways. In general, violations related to
the criteria were specifically noted where road crossings were exceeded by maximum allowable
overtopping depths, or ponded water surface elevations within detention facilities overtopped

~pond embankments during specified storm events. A summary of existing drainage problems
‘within the basin is provided in Section 4.7.4 of this report.
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4.7.3 Hydrologic Modeling Results for the Existing Condition

Based on the Existing Condition analyses of the Grapevine Basin, several facilities,
structures or streets lack the capacity to safely convey flows arising from the 100-year design
storm and, consequently, create potential flooding problems within the basin. The basin map and
a schematic diagram of the hydrologic model representing the drainage network for the Existing
Condition is provided on Sheet A-2 in Appendix A of this report. A summary of peak discharges
resulting from the hydrologic modeling effort is provided in Table 4.3 for selected locations
within the basin. A graphical representation of the discharge profiles along the major
drainageway is also provided in Figure 4.1. Flood hydrographs at selected locations throughout
the basin are presented in Appendix D of this report. Summary output from the EPA SWMM
models of the Existing Condition analyses are also provided in Appendix D and in Section 3.6 of
the Project Notebook. A description of the program written to summarize the EPA SWMM
output as well as a copy of the program itself is provided in Section 3.4. All input and output
files for both CUHP and EPA SWMM are provided electronically in Section 7 of the Project
Notebook.

4.7.4 Summary of Existing Drainage Problems

Specific problem areas identified during the hydrologic modeling efforts associated with
the 1997 Comp Plan were re-evaluated as part of the current study in order to re-define the
magnitude of the flooding problems. Many flooding problems associated with existing facilities
located along the major and secondary drainageways can be directly attributable to: (a) revisions
in the rainfall- intensity-duration curves that were completed in conjunction with changes to the
drainage criteria manual associated with the 1997 Comp Plan; and (b) previous facility design
standards that are not compatible with current design standards (e.g., the Franklin Park Detention
Pond was originally designed to detain runoff from a 25-year storm event, rather than for a 100-
year event). A brief summary of the major problem areas noted during the 1997 Comp Plan and
the current study is presented in the following paragraphs. This summary is generally limited to
those locations along the major and secondary drainageways.

Highland Park West Pond. The existing outlet facilities for the Highland Park West Pond
are not adequate to safely release stormwater runoff for events greater than a 10-year event. The
outlet facilities consist of a single 15-inch CMP with a maximum discharge capacity of 5 cfs
prior to overtopping the pond embankment. No emergency spillway or outfall channel presently
exists. Stormwater that overtops the pond embankment is conveyed to the east and potentially
inundates several residences along 52" Avenue Court. The max1mum discharge from the pond
during the 100-year storm event is estimated to be 109 cfs.
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Figure 4.1 Discharge Profiles for the Existing Condition.



Highland Hills Golf Course Iirigation Pond. The Highland Hills Golf Course Irrigation
Pond captures local runoff from adjacent residential areas, the Highland Hills Golf Course, and
stormwater released from the Highland Park West Pond. The pond presently lies in a sump area,
with a 54-inch RCP and two segments of 43”H x 68”W HERCP installed as part of
recommendations outlined in the 1997 Comp Plan. During a storm event, storm flows are

conveyed to the irrigation pond; the water surface in the pond continues to rise and eventually
encroaches onto 51% Avenue, West 22™ Street Road, West 23™ Street, and 50 Avenue.

According to the 1997 Comp Plan, construction of these improvements were intended to
reduce the ponded water surface elevation during the 100-year event to approximately 4884.2 ft,
NGVD29; the updated 100-year event analysis indicates a ponded water surface elevation of
approximately 4884.1 ft. The 1997 Comp Plan also indicated that even with the installation of
the proposed improvements, flooding potential adjacent to the irrigation pond would still be an
issue for five residential properties. Further investigation of the topography indicates that all of
the properties along West 23™ Street between 50™ Avenue and 51% Avenue, along 51% Avenue
between West 22°® Street Road and West 23™ Street, and along the south side of West 22" Street
Road between 50" Avenue and 51% Avenue (total of 14 properties) would have flooding
potential during the 100-year event. In the event of the inlets clogging along West 23™ Street,
stormwater runoff will overtop the road at the intersection of 23™ Street and 50™ Avenue,
continue east through the residential homes located adjacent to 50™ Avenue, and either spill into
the Grapevine Ditch or be conveyed to the Monfort Park Irrigation Pond.

44™ Avenue Court at 16" Street, The existing crossing structure at 44™ Avenue Court is
a 36-inch RCP along the 16" Street Channel that ties into the 16™ Street Storm Sewer
downstream of 44™ Avenue Court. The structure has a maximum capacity of approximately 83

cfs prior to overtopping the roadway, and is not adequate to pass flows greater than a 2-year
event. During the 100-year event, the overtopping depth at 44™ Avenue Court is estimated to be
5.6 feet with a discharge of 921 cfs, |

42" Avenue Court at 16" Street. The 16th Street Channel crossing of 42™ Avenue Court
includes twin 10°W x 3°’H RCBs. The culverts have a maximum combined capacity of 515 cfs

prior to overtopping the roadway, and are capable of passing a discharge up to and including that
associated with a 10-year event. The overtopping depth at 42 Avenue Court is approximately
2.2 feet during a 100-year event with a discharge of 921 cfs.

40" Avenue at 16™ Street. The existing crossing structure at 40™ Avenue are twin 10°W
x 4H RCBs along the 16" Street Channel at 16" Street. The structures have a maximum

capacity of 725 cfs prior to overtopping the roadway, and are capable of passing a discharge up
to and including that associated with a 10-year event. During the 100-year event, the
‘overtopping depth at 40™ Avenue is estimated to be 2.4 feet with a discharge of 1,215 cfs.
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16 Street at Bittersweet Park. During the 100-year storm event, 16th Street near
Bittersweet Park would overtop by approximately 1.7 feet at the channel crossing, with a
discharge of 1,690 cfs. The structure has a maximum capacity of 566 cfs prior to overtopping
the roadway, and is capable of passing a discharge up to that associated with a 5-year event.
Improvements upstream of the 16T Street crossing have included the realignment of the 16™
Street Channel along with the installation of three drop structures.

35 Avenue Storm Sewer. The 35® Avenue Storm Sewer ranges in diameter from a 48-
inch RCP at Bittersweet Park to a 68”H x 106”W HERCP at C Street. Per the 1974
Comprehensive Drainage Plan, this storm sewer was designed to convey the storm runoff from
the 50-year event as determined from the 1974 rainfall intensity-duration-frequency curves.
Consequently, given the revised rainfall curves and a 100-year design event, the capacity of the

existing storm sewer is exceeded for each pipe segment along its entire length. For that portion
of the storm sewer located south of 4™ Street, the street section of 35™ Avenue has adequate
capacity to convey the excess 100-year storm flows within the limits of the current storm
drainage criteria. North of 4™ Street to the Greeley No. 3 Ditch, the 100-year peak discharge
greatly exceeds the capacity of the storm sewer and cannot be conveyed within the street section
of 35" Avenue without exceeding drainage criteria. A majority, if not all, of the 100-year flow

‘conveyed within the street section north of 4™ Street is likely to be intercepted by the Greeley

No. 3 Ditch. Due to limited capacity within the ditch, the additional inflows have the potential to
overtop the northern ditch bank and flood the properties immediately north of the Greeley No. 3

Ditch.

Greeley No. 3 Ditch. The capacity of the Greeley No. 3 Ditch is limited to less than 200
cfs at several locations through the Grapevine Basin. The ditch capacity is potentially exceeded
at these locations by stormwater contributed from local runoff west of 35% Avenue and from
flows along 35™ Avenue. Stormwater captured by the ditch tends to overtop the northern ditch
bank at those locations where the capacity is exceeded. Consequently, property located
immediately north of the ditch has the potential to incur flooding damage at several locations
within the Grapevine Basin.

35™ Avenue Outfall Channel. The 35® Avenue Storm Sewer discharges stormwater
runoff into the outfall channel, located immediately east of 35" Avenue and directly north of C
Street. The outfall channel conveys flow north from this location to the Cache La Poudre River.
From C Street to F Street, the bankfull capacity of the outfall channel is approximately 470 cfs;
from F Street to the Cache la Poudre River, the bankfull capacity is reduced to 300 cfs as the
channel slope decreases. The 100-year discharge at C Street is estimated to be 647 cfs; the 100-
year discharge at F Street was determined to be approximately 867 cfs.

35" Avenue Quifall Channel Crossings. The 35™ Avenue Outfall Channel crosses F

Street, the Colorado and Southern Railroad, and a small county access road. The F Street
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crossing has a maximum capacity of approximately 499 cfs prior to overtopping. The crossing at
the Colorado and Southern Railroad has a maximum capacity of 772 cfs prior to overtopping the
embankment. The county access road crossing can pass approximately 600 cfs prior to
overtopping the road. Under the Existing Condition, stormwater flows overtop the I Street
crossing during all events greater than the 10-year storm; the Colorado and Southern Railroad
and county access road crossings are overtopped by events that exceed the 50-year storm.
Intersection of 10% Street and 32™ Avenue. Potential flooding problems currently exist at

a sump area located immediately south of the intersection of 10" Strect and 32™ Avenue, which
is roughly the beginning of the secondary drainageway. In the Existing Condition, a single 36-
inch RCP conveys stormwater northward beneath 10™ Street approximately 630 feet to the
Franklin Middle School Channel. The capacity of the existing storm sewer is exceeded during
storms greater than the 2-year event. Stormwater runoff ponds at the intersection until 10" Street
is overtopped. As ponding occurs at the intersection, flooding of several residences and
businesses south of 10™ Street can occur. First floor elevations of these buildings often lie below

- the gutter flowline, further exacerbating the magnitude of the flooding potential in this area.

Franklin Middle School Channel and Franklin Park Storm Sewer. The Franklin Middle
School Channel and Franklin Park Storm Sewer convey runoff along the eastern edge of Franklin
Middle School, and then north into the Franklin Park Detention Pond. The channel has a
maximum capacity of approximately 147 cfs, while the storm sewer has a maximum full-flow
capacity estimated to be 170 cfs. The channel and storm sewer currently have the capacity to
safely pass flows up to that associated with a 10-year event. Discharges in excess of this return

period have the potential to inundate local residences along this corridor. The 100-year

discharge at 10™ Street and 32" Avenue is approximately 319 cfs.

Franklin Park Detention Pond. The Franklin Park Detention Pond was originally
designed to detain the runoff generated by the 25-year storm event. Stormwater runoff is
released from the pond via a 24-inch RCP outlet pipe, and a lowered section of the western pond
embankment serves as an emergency spillway. Presently, flows in excess of that associated with
the 5-year event exceed the storage and discharge capacity of the pond. As the capacity of the
outlet facilities is exceeded, stormwater runoff overtops the northern and eastern embankments
and creates a potential flooding problem for adjacent residences. Stormwater that is released
from the emergency spillway onto 31% Avenue, 5% Sireet, and 30® Avenue Court exceeds the
street capacity; flooding of residences adjacent to these streets is likely to occur for storms

greater than that associated with the 10-year event.
30" Avenue at 4™ Street. The existing crossing structure at 30% Avenue north of 4™
Street incorporates two 54-inch RCPs. The structures have a maximum combined capacity of

- 299 cfs prior to overtopping the roadway, and can pass flows up to and including that associated
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with a 10-year event. The overtopping depth during the 100-year event at 30" Avenue is
approximately 3.0 feet with a discharge of 724 cfs.

Northview Mini_Storage Complex. The Northview Regional Detention Pond was
constructed as part of recommendations outlined in the 1997 Comp Plan. Hydraulic modeling of
the Greeley No. 3 Ditch (as described in Section 4.6) indicated a 100-year spill into the pond of
approximately 276 cfs. It appears that this inflow was not accounted for in the pond design.

Consequently, during the 100-year event the pond spills an estimated 134 cfs over the emergency
spillway to the north, potentially causing flooding within for the Northview Mini Storage
Complex.

It should be noted that the potential for flooding could occur at almost any location
throughout the basin. The previous discussion highlighted general locations along the major
drainageway; it is not intended to be a comprehensive summary of basin-wide flooding
problems. The aforementioned information should be used as a starting point along with more
accurate data and analyses if the precise determination of flooding extents and damages is
required throughout the basin.

4.8 Summary of the Future Condition Hydrologic Analyses
4.8.1 Definition of the Future Condition Scenario

The hydrologic model representing the Future Condition scenario was prepared by
modifying the Existing Condition model to incorporate all potential future development, based
on current zoning and land use for the Grapevine Basin. The model simulated all existing
detention ponds utilized in the Existing Condition model. Future development, according to City
of Greeley drainage criteria, is generally required to provide on-site detention limiting releases to
the 5-year Existing Condition runoff during the 100-year design storm. For areas outside the
existing city limits but within the City’s Long Range Expected Growth Area (LREGA), it was
assumed that future development would be required to provide on-site detention limiting releases
to the 100-year Existing Condition runoff during the 100-year storm. This latter requirement
specifically pertains to those areas north of the Greeley No. 3 Ditch and outside the city limits.

Modifications to the overland flow lengths and time of concentration were made to
reflect potential urbanization of the basin. Table 4.4 presents hydrologic modeling parameters

' ~defined for the Future Condition analyses. All hydrologic subbasin parameters, conveyance
parameters, and special modeling features associated with the Future Condition scenario are
‘defined in Sections 4.3, 4.4, and 4.5, respectively, of this report. CUHP input files for each
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return period are provided in Section 2.2 of the Project Notebook; EPA SWMM input files for
the 10- and 100-year return periods are included in Section 3.5.

With respect to special modeling features, Detention Pond No. 806 was added to the
Future Condition hydrologic model to represent detention associated with future development in
Subbasin No. 6. Detention Pond No. 824 was added to the hydrologic model to represent
detention associated with the Best Way Park development in Subbasin No. 24. Detention Pond
No. 325 was re-named to Detention Pond No. 825 in order to accommodate a reduced release
rate from Subbasin No. 25 due to completion of development in that subbasin. Detention Pond
No.’s 828, 833, and 834 were added to the Future Condition hydrologic model to represent
detention associated with future development in Subbasin No.’s 28, 33, and 34, respectively.

No flow diversions were added or modified for the Future Condition hydrologic model.
As noted in Section 4.6, inflow hydrographs to the basin (due to spills from the Greeley No. 3
Ditch} used in the Future Condition model were identical to those used in the Existing Condition
model. It is recognized that assuming the Existing Condition inflow hydrographs are applicable
to the Future Condition may result in slightly over-estimated peak discharges north of the No. 3
Ditch. However, City Staff concurred that this was an acceptable compromise in order to
simplify the analyses for the Future Condition, since this condition simply represents an
intermediate step between Existing and Proposed Conditions. Exported flows to the Country

- Club Basin also remained the same in the Future Condition.

4.8.2 Hydrologic Modeling Results for the Future Condition

Approximately ninety-two percent of the Grapevine Basin south of the Greeley No. Ditch
has been developed, while approximately twenty-three percent of the basin north of the Greeley
No. 3 Ditch has been developed. On-site detention was simulated for the remaining subbasins
based on the assumption that they would be fully developed in the Future Condition. As a result
of the additional assumption of on-site detention for these areas of future development, flows
along the 16™ Street Channel generally decreased for all return periods. Of the thirty-four
delineated subbasins in the Grapevine Basin (Subbasin No. 3 is located in the Country Club

~Basin), seven subbasins (6, 24, 25, 28, 33, 34, and 35) were revised to represent Future

Conditions based on the proposed zoning. The basin map and a schematic diagram of the
hydrologic model representing the drainage network for the Future Condition is provided on
Sheet A-3 in Appendix A of this report. A summary of peak discharges resulting from the
Future Condition hydrologic modeling effort is provided in Table 4.5 for selected locations
within the basin. A graphical representation of the discharge profile along the major
drainageway is also provided in Figure 4.2. Flood hydrographs at selected locations throughout
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P the basin are presented in Appendix D of this report. Summary output from the EPA SWMM

!) models representing the Future Condition analyses are also provided in Appendix D and in
Section 3.6 of the Project Notebook. A description of the program written to summarize the
EPA SWMM output as well as a copy of the program itself is provided in Section 3.4. All input
and output files for both CUHP and EPA SWMM are provided electronically in Section 7 of the
Project Notebook.

The Existing Condition flooding problems described in Section 4.7.4 will continue to
persist due the basin being nearly completely deve.loped in the Existing Condition; some areas
along the major drainageway might see reduced discharges due to implementation of on-site
detention in undeveloped areas. Overall, the magnitude of Future Condition flooding problems
is generally the same as for Existing Conditions due to similar peak discharges.
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V. RECOMMENDED PLAN OF DRAINAGE IMPROVEMENTS

The 1997 Comp Plan included an alternative evaluation that considered a wide array of
drainage improvements for the Grapevine Basin, including the following: regional detention,
existing detention pond improvements, existing major storm sewer enlargements, Greeley No. 3
Ditch modifications, channel improvements, enhancements, and the replacement of several
channel-crossing structures. Of these recommendations, specific drainage-related improvements
that have been implemented since 1997 inciude the following: (a) completion of improvements
to the Highland Hills Golf Course Irrigation Pond; (b) construction of the Monfort Park
Irrigation Pond and the Monfort Park Regional Detention Pond; (c) construction of the
Northview Subdivision Bypass Channel; (d) construction of the Greeley No. 3 Ditch
Underchute; and (e) construction of the Northview Regional Detention Pond (including the
Northview Side Channel Weir and in-line ditch control structure, both of which are located on
the Greeley No. 3 Ditch). Additional improvements that have not yet been implemented but are
currently in the design phase include modifications to the Franklin Park Detention Pond and
construction of the Best-Way Park Regional Detention Pond at 4™ Street and 35" Avenue.
Although the City’s implementation of these improvements has significantly reduced flood
hazards in several specific areas of the basin, basin-wide drainage conditions and the potential
for flooding along the major and secondary drainageways remain an issue. This study focused
primatily on refining the previously recommended plan of improvements, including upgrading
conceptual cost estimates.

5.1  Formulation of the Drainage Improvement Plan
In the context of the revised hydrologic and hydraulic modeling for the basin, as well as

drainage improvements that have been implemented since completion of the previous Comp
Plan, revisions to the drainage improvement plan are identified in this report. In addition,

* construction cost estimates associated with the proposed improvements have been updated to

reflect the escalation of construction costs since 1997.

On-site detention that limits releases to the S-year existing condition discharge will
continue to be required within the limits of the City of Greeley. The use of existing as well as
recently constructed on-line regional detention facilities along both the major and secondary
drainageways will continue to be an important factor in reducing 100-year discharges. Details
associated with the overall drainage plan are provided in the following sections.
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5.2  Drainage Criteria

Where appropriate, prelirninary design of the proposed drainage facilities was completed
in accordance with the criteria presented in the City of Greeley Storm Drainage Criteria Manual
(Greeley Public Works Department, May 2002). The City’s drainage criteria manual reflects
local standards and procedures and is consistent with the information presented in the Urban
Storm Drainage Criteria Manual prepared by the Denver Regional Council of Governments.

5.3  Major Storm Drainage Improvements

The major storm drainage improvement plan for the Grapevine Basin, as adapted from
the 1997 Comp Plan, consists of eleven components, New plan components have been added
since the 1997 Comp Plan, while some have been eliminated. Plan and profile drawings that
provide detailed configuration information for the major storm drainage improvements are
included in Figures 5.1 through 5.5. The improvements have been sized for this study based on
100-year flows associated with the Proposed Condition scenario as defined in Section 5.6 of this
report. Analyses related to all of the proposed improvements are provided in Section 4 of the
Project Notebook. '

1. Highland Park West Pond. The Highland Park West Pond currently is equipped with
only a 15-inch CMP outlet and no emergency spillway. The outlet culvert has a capacity
of 5 cfs prior to overtopping the embankment, which is the approximate release rate
during a 10-year Existing Condition event. The 1997 Comp Plan called for construction
of an emergency spillway along the eastern embankment along with raising the northern
and eastern embankments up to an elevation of 4897.0 ft. NGVD29. At the time the
previous Comp Plan was completed, construction of the Highland Park subdivision did
not appear to be complete; GIS information indicates the subdivision is now built out and
an emergency spillway does not appear to be feasible due to the presence of additional
homes along 52! Averue Court immediately east of the pond. The revised improvement
calls for the addition of a 42-inch RCP outlet to supplement the existing 15-inch CMP.
The new outlet facilities would reduce the maximum 100-year water surface elevation in
the pond to approximately 4896.8 ft., with roughly 1.2 feet of freeboard. Large sections
of the northern and eastern pond embankments, according to the 2-foot topography,
appear to be at an elevation of 4898.0 ft; it is proposed to raise the northwestern corner
and southern embankment sections up to a 4898.0 fi. to provide the minimum required 1-
foot of freeboard. ' B
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Highland Hills Golf Course Irrigation Pond. The 1997 Comp Plan called for the
construction of a 68”H x 43”W HERCP storm sewer from the expanded curb inlets along
23™ Street near 51% Avenue to the east toward 50™ Avenue, and then northeast toward
Monfort Elementary School. These improvements have essentially been constructed; a
more detailed description of the improvements may be found in Section 3.1, The updated
100-year Proposed Condition ponded water surface elevation was found to be 4884.2 ft.,
NGVD29 similar to the 1997 Comp Plan. The pre{rious plan called for floodproofing of
five residential properties. After additional investigation of the 2-foot topography, it was
found that approximately 14 propertics may be subject to 100-year flooding, and
therefore would require floodproofing measures. Such measures include low-profile
floodwalls, watertight shields for doors and windows, brick veneer sealants and shields,
and construction of berms or other landscape improvements.

Monfort Park Regional Detention Pond. The 1997 Comp Plan included the
construction of a 15 acre-foot detention pond immediately south of Monfort Elementary
School, with a 36-inch RCP outlet pipe that would tie into the existing 47™ Avenue Storm
Sewer. The intended 100-year release rate from the pond was estimated to be 52 cfs.
The pond was generally constructed according to the Comp Plan recommendations; a
more detailed description of the improvements may be found in Section 3.1. The updated
100-year Existing Condition release rate from the pond was estimated to be 92 cfs, all of
which would be contained in the outlet pipe. However, due to proposed improvements at
the Highland Park West Pond, it appears that pond inflows have generally increased,
causing it to overtop the north embankment and spill toward Monfort Elementary School.
The improvement calls for construction of an emergency spillway near the northeast
corner of the pond, parallel to 47" Avenue and immediately north of West 21°% Street
Road. The spillway would be approximately 50 feet long, have 4H:1V side slopes,
maximum depth of 0.5 feet, and set at an elevation of 4866.0 fi. Pond outflows
(approximately 41 cfs would overtop the emergency spillway during the 100-year
Proposed Condition event) in excess of the outlet pipe capacity would be forced onto 47™
Avenue without overtopping the pond embankment to the north.

44" Avenue Court. The 44™ Avenue Court crossing of the 16® Street Channel currently
has a capacity of approximately 83 cfs, which corresponds to less than a 5-year Proposed
Condition storm event. The 1997 Comp Plan did not call for any improvements at this
crossing; however, as the crossing lies along the major drainageway, it was considered
for potential improvements as part of the current study. The installation of three 8'W x
2’H RCBs and one 4°W x 2°’H RCB (or an equivalent bridge opening) would reduce
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potential flooding at this crossing to within drainage criteria limits. The required

' ) structure size would need to be confirmed by a detailed analysis completed as part of
final design of this crossing. The structure would minimize roadway overtopping at the
flowline to approximately 1.3 feet during a 100-year storm, which is the maximum depth
at the flow line for a local street crossing by City of Greeley storm drainage criteria.

5. 42™ Avenue Court. The 42™ Avenue Court crossing of the 16™ Street Channel currently
has a capacity of approximately 515 cfs, which is less than the flow associated with a 50-
year Proposed Condition storm event. The 1997 Comp Plan did not call for any
improvements as this crossing; however, as the crossing lies along the major
drainageway, it was considered for potential improvements as part of the current study.
The addition of a 4°W x 3°H RCB to the existing double 10°W x 3’H RCB would reduce
potential flooding at this crossing to within drainage criteria limits. The required structure
size would need to be confirmed by a detailed analysis completed as part of final design
of this crossing. The structure would minimize roadway overtopping at the flowline to
approximately 1.1 feet during a 100-year storm, which is less than the maximum of 1.5
feet for a local street crossing by City of Greeley drainage criteria.

(”) 6. 16™ Street. The 16™ Street crossing of the 16™ Street Channel currently has a capacity of
= approximately 566 cfs, which is less than the flow associated with a 10-year Proposed
- Condition event. The 1997 Comp Plan called for replacement of the existing culvert with
a 16’W x 6’'H RCB. Due to generally increased discharges as compared to the 1997
Comp Plan along 16" Street for the updated Comp Plan, the current study calls for an
additional 12°W x 6’H RCB to supplement the existing 12°W x 6’H RCB. The required
structure size would need to be confirmed by a detailed analysis completed as part of
- final design of this crossing. The structure would minimize roadway overtopping at the
street crown to approximately 0.3 feet during a 100-year storm, which is less than the
maximum of 0.5 feet for a minor arterial crossing by City of Greeley drainage criteria.

7. 4" Street and 35" Avenue. The 1997 Comp Plan called for improvements along 4™
Street west of 35™ Avenue to divert 100-year discharges into a proposed gravel pit
detention pond northwest of 4™ Street and 35™ Avenue. That project, now known as
Best-Way Park, has been designed and is under review by the City of Greeley (“Final
Drainage Report, Best-Way Park,” Civil Design Group, Inc., October 2004). The
previous Comp Plan assumed approximately 530 cfs would be diverted off of 4™ Street
west of 35™ Avenue into the regional detention pond during the 100-year event; the
updated Comp Plan hydrologic model indicates 428 cfs being diverted into the pond.
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The previous Comp Plan also recommended 60 acre-feet of detention for the pond, along
with a 54-inch RCP outlet designed to release a maximum 100-year discharge of 189 cfs.
The final design provides approximately 69.2 acre-feet of detention (6.4 acre-feet of on-
site detention for the Best-Way Park development, and 62.8 acre-feet of on-line regional
detention for the major drainageway) along with an 18-inch RCP outlet (reduced down -
via a 9.5-inch orifice plate) for the Best-Way Park development pond and a single 7’W x
2°H RCB outlet (as cited by City staff; reduced down via an orifice plate, size unknown)
for the on-line regional pond. Both ponds were modeled using storage volumes and
release rates from the preliminary design of the Best-Way Park development
(*Preliminary Design Report, Best-Way Park,” Civil Design Group, Inc., February 2004).
However, based on uncertainty if the project will be constructed and discussions with
City staff, the preliminary design values wetre retained in all hydrologic models.  The
maximum combined release rate during the 100-year Proposed Condition event for the
two ponds is approximately 170 cfs, all of which is released into the 35 Avenue Storm
Sewer.

10* Street and 32" Avenue. The 1997 Comp Plan called for the replacement of the
existing 36-inch RCP crossing 10" Street at 32" Avenue with two 54-inch RCPs. It also
called for the construction of a grated collection gallery across 32°¢ Avenue south of 10

- Street in order to reduce ponding at the intersection and meet the overtopping drainage

criteria. Due to the virtually identical discharges at this location determined by both the
1997 Comp Plan and this study, no changes were made to the previously recommended
improvements. Construction of the improvements would eliminate overtopping of 10*

- Street for all events including the 100-year storm (estimated to be a maximum of

approximately 319 cfs for the Proposed Condition). According to City of Greeley
drainage criteria, the elimination of street overtopping at this crossing for the 100-year
event is necessary as 10" Street is considered a major arterial. The grated collection

- gallery should be designed to remove approximately 319 cfs from the intersection in

order to eliminate overtopping of the roadway and reduce the potential flooding of
adjacent residences and businesses.

Franklin Middle School Channel and 7" Street. Proposed improvements as outlined in
the 1997 Comp Plan included enlargement of the channel section to a 12-foot bottom
width, design depth of 3 feet, and side slopes of 2H:1V. Curb cuts were also
recommended along 7% Street near the beginning of the Franklin Park Storm Sewer to
allow flows greater than the capacity of the storm sewer to spill onto 7™ Street and be
conveyed north. Only minimal changes were made to the proposed channel as 100-year
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o discharges for this Comp Plan update were generally the same as the previous Comp

) Plan. The installation of the twin 54-inch culverts at 10™ Street and 32° Avenue will

increase the 100-year discharge into the Franklin Middle School Channel. The capacity

of the existing channel is approximately 147 cfs; the culverts will discharge an estimated

319 cfs to this location for the Proposed Condition. The dimensions of the existing

channel section should be increased to incorporate a bottom width of 13 feet, design

depth of 2.3 feet, and typical side slopes of 2H:1V. All flows will be conveyed to the

Franklin Park Storm Sewer. The existing storm sewer has a maximum capacity of 170

cfs; therefore, approximately 149 cfs will overtop the road at 30™ Avenue Place and spill

west onto 7" Street, which runs parallel to the outfall channel and storm sewer. This

portion of 7% Street presently doesé‘; include curb and gutter. As 7" Street is improved,

curb cuts should be included as 62:! of the curb and gutter installation to allow

stormwater to spill onto the street as the capacity of the existing 48-inch RCP is

exceeded. o ‘i:»‘t;\"’

10.  Franklin Park Detention Pond. The 1997 Comp Plan indicated that the Franklin Park

Detention Pond was originally designed to provide detention for the 25-year storm event

_ with the intensity-duration-frequency curves utilized in 1974. The Comp Plan included

. ) _ an alternative analysis for the pond to determine a more economical solution to

- completely eliminate flooding due to the 100-year event. The selected alternative

included raising the northern and eastern embankments approximately 1 foot, along with

widening the existing emergency spillway section from 150 feet to 300 feet. This

alternative was intended to spill approximately 525 cfs through the emergency spillway

to the west onto 31% Avenue. The updated improvements, which are currently being

designed by BCE, Ltd., include raising the northem and eastern embankments 1-foot to

elevation 4709.0 ft. NAVDSS, lengthening the west spillway from approximately 140

feet to 200 feet, installation of twin 38”H x 60”W HERCPs from the pond to a small on-

line detention pond at the northwest corner of 4 Street and 30 Avenue, and installation

of an additional 54-inch RCP beneath 30™ Avenue that connects the small detention pond

to the Northview Subdivision Bypass Channel. The maximum release rate from the pond

is approximately 473 cfs during the 100-year Proposed Condition event, of which
approximately 164 cfs will spill through the emergency spillway.

11.  Northview Mini Storage Complex. The 1997 Comp Plan called for improvements along
the secondary drainageway in the vicinity of the Greeley No. 3 Ditch. Specifically, the

~ plan called for the construction of a concrete flume to pass secondary drainageway flows
(‘“}  over the ditch, the construction of a side channel weir to spill excessive flows over the
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left bank of the ditch, and construction of a 40 acre-foot regional detention pond to
receive the drainageway flows along with the ditch spills. The improvements were
constructed according to the plan except drainageway flows are passed beneath the ditch
via an underchute, and the pond (Northview Regional Detention Pond) maintains
approximately 46 acre-feet to the crest of the emergency spillway. Based on results from
the unsteady flow hydraulic modeling of the Greeley No. 3 Ditch (see Section 4.6), the
side channel weir spills approximately 151 cfs during the 100-year Proposed Condition
event. These ditch spills cause the pond to pass approximately 142 cfs over the
emergency spillway, potentially inundating the Northview Mini-Storage Complex
immediately north of the pond. The improvements call for elevating the Ieft bank of the
existing outfall channel approximately 1 foot in order to contain flows within the channel.
The channel improvements would be made from the emergency spillway to
approximately the northeast corner of the site. The improvements would increase the
channel capacity from approximately 29 cfs to 175 cfs.

54 Conceptual Construction Cost Estimates

Estimates of potential construction costs were prepared for all of the improvements
proposed as part of the 1997 Comp Plan, as well as any new improvements. These costs were
updated for the current Comp Plan to reflect changes to the proposed facilities and escalation of
construction and land acquisition costs since 1997. Where necessary for the current study, data
used to develop unit costs were obtained from bid tabulations, quotations from various suppliers
and manufacturers, and information supplied by local contractors and various municipal utility
departments. Total estimated costs for the projects have been divided into the following
categories: (@) actual construction of drainage improvements; (b) land acquisition; and (c)
engineering and project management fees.

Actual construction costs are defined as those costs associated with the labor and
materials needed to implement the drainage improvements. Considering that the facilities
associated with the recommended plan of improvements have only been designed at a conceptual
level as part of this study, a construction contingency of 35 percent was added to each project
based on the initial cost estimate. Land acquisition costs include the cost to purchase land and
associated structures in order to facilitate the construction and maintenance of the proposed
improvements. The final cost category, engineering and project management fees, was based on
the sum of the initial construction cost estimate and the construction contingency. For all
projects, this cost was estimated using a factor of 20 percent. The sum of the three cost
categories determined the total project cost. A summary of the estimated cost to construct each

- of the eleven proposed projects for the Grapevine Basin is provided in Table 5.1.
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Avenue, and the Northview Mini Storage Complex, had estimated construction costs based on
current unit cost data for the major elements associated with each project.

5.5 Implementation Plan

In order to promote the construction of the drainage improvements as funding becomes
available, implementation priorities were established and an implementation plan developed
during the completion of the 1997 Comp Plan. The implementation and phasing of the drainage
improvements continue to be dependent on several factors. The following factors, originally
established from the 1997 Comp Plan, were utilized to establish the priority of implementation
for the improvements.

. Health and safety hazards to the public and vehicular traffic were considered the

highest priority.

. Areas likely to incur the most flood damages were considered to be the next
highest priority.

. Construction phasing of adjacent improvements was considered. For example,

improving a culvert crossing may significantly reduce flood damage upstream of
the crossing; however, the downstream channel must be improved in conjunction
with the roadway crossing to prevent an increase in flood damages on the
downstream property.

Recommended implementation priorities for projects in the Grapevine Basin have been
prepared and are presented in Table 5.2. It is recommended that a proactive approach be taken to
facilitate the administration of the implementation plan and the construction of the
improvements. Obstacles that hinder the implementation of the plan are frequently encountered;
in many instances these obstacles should be addressed or considered as eatly as conceivably
possible in the planning process. Consequently, administration of the plan should provide
immediate consideration of: (a) acquisition of the property, easements and rights-of-way
necessary to construct the improvements; and (b) identification of potential utility conflicts that
will require resolution prior to construction of the improvements.
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P improvements to the pond. Detention Pond No. 331 was re-named to Detention Pond No. 831,

) also to reflect proposed improvements to the pond. Detention Pond No. 835 was added to the

Proposed Condition hydrologic model to represent detention associated with the Best-Way Park

regional detention pond in Subbasin No. 35. One existing pipe diversion was modified in the

Proposed Condition model to reflect an upgraded segment of proposed storm sewer into the

Best-Way Park Regional Detention Pond, while an additional pipe diversion was added to more

accurately reflect inflows entering the 35" Avenue Storm Sewer. Applicable inflow hydrographs

were modified to reflect spills from the unsteady flow hydraulic analyses of the Greeley No. 3

Ditch. Exported flows to the Country Club Basin also remained the same in the Proposed

Condition. The basin map and a schematic diagram of the hydrologic model representing the

drainage network for the Proposed Condition is provided on Sheet A-4 in Appendix A of this

report. _

A summary of peak discharges along the major drainageway resulting from the Proposed

Condition hydrologic modeling effort is provided in Table 5.3. EPA SWMM input files for the

10- and 100-year return period events are included in Section 3.5 of the Project Notebook;

summary output for all return periods are included in Appendix D of this report and Section 3.6

of the Project Notebook. A description of the program written to summarize the EPA SWMM

output as well as a copy of the program itself is provided in Section 3.4. All input and output

q files for EPA SWMM are provided electronically in Section 7 of the Project Notebook.

g Figure 5.6 presents discharge profiles along the major drainageway that graphically portray the

- hydrologic results of the Proposed Condition modeling effort. In addition, selected flood
hydrographs associated with the Proposed Condition are presented in Appendix D of this report.

The results of the proposed condition analysis along the major drainageway indicate no

overtopping for the Highland Park West Pond, while overtopping of the proposed crossings at

44™ Avenue Court, 42" Avenue Court, and 16™ Street appear to be within set drainage criteria

limits for the City of Greeley. Due to on-site detention assumed in Subbasin No, 6, it appears

that discharges will be reduced enough along the 16™ Street Channel that overtopping of 40™

Avenue will be within set drainage criteria limits. Moving further downstream, surface flows

along 35™ Avenue for all return periods up to the 100-year event will be eliminated from 4%

Street north to the 35™ Avenue Outfall Channel, due to construction of the Best-Way Park

Regional Detention Pond at 4™ Street and 35™ Avenue. The implementation of the complete

Best-Way Park drainage facilities would eliminate nearly all flows entering the Greeley No. 3

Ditch west of 35™ Avenue within the limits of the Grapevine Basin. It appears that the removal

of these flows will eliminate the spill from the Greeley No. 3 Ditch west of 35™ Avenue during

the 100-year event. The 35" Avenue Outfall Channel will have adequate
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capacity to convey 100-year discharges. The crossing structures also appear to be able to pass
100-year flows without overtopping.

Overtopping of 10" Street at 32™ Avenue along the secondary drainageway will be
eliminated. Flows along the secondary drainageway would generally be contained within storm
sewers and the Franklin Middle School Channel up to the 100-year event from 10™ Street and-
327 Avenue to 30" Avenue Place. At this location, overflows that spill onto 7% Street/31%
Avenue will commingle with spills from the Franklin Park Detention Pond. The pond will not
overtop the northern and eastern embankments during the 100-year event, with overflows
contained to the emergency spillway. According to the analyses performed for the Franklin Park
Detention Pond improvements by Burnett Consulting Engineers, Inc. (BCE), flows would
generally be contained along the street corridor from the pond to 4™ Street and 30" Avenue. The
100-year discharge at 4™ Street and 30™ Avenue will be reduced such that overtopping of the 30
Avenue crossing is within set drainage criteria limits,

In general, the proposed improvements will reduce flooding in many areas of the basin,
specifically along the major and secondary drainageways. The proposed improvements are not

intended to solve all the flooding problems within the basin. In general, structures that are not

clevated above curb level and those with basements that have ingress and egress access at
relatively low levels may continue to expetience flooding on a relatlvely frequent basis at any

Tocation along either drainageway.
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APPENDIX B

EXISTING FACILITIES MAPPING
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APPENDIX C

LAND USE AND SOILS MAPPING
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APPENDIX D

HYDROLOGIC MODELING SUMMARIES




EXISTING CONDITION
(EXISTING DEVELOPMENT WITH EXISTING FACILITIES)



Y



GRAPEVINE BASIN
FILENAME: GVB002EC.SUM
EXISTING CONDITION WiTH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
2-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSIS
{See detailed output for more informztion)

City of Gresley Comprehensive .Drainage Plan Update - ACE Inc.
Grapevine Basin - VExisting Conditions -~ 2~Year Storm

SUB-RASIN INFLOWS

MO/DA/YR HR:MIN:SEC STEP

MINIMUM FLOW...oveuinaens
FLOW VOLUME {(CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW
STANDARD DEVIATION OF FLOW
MARIMOM FLOW. .vutverrvevrns
MINIMUM FLOW............. N
FLOW VOLUME [(CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP
AVERRGE FLOW
STANDARD DEVIATICN OF FLOW.
MAXTIMUM FLOW...vuunnnssasna
MINIMUM
FLOW VOLUME

CONVEYANCE ELEMENT OUTFLORS

MCO/DA/YR HR:MIRN:SEC STEP

FLOW VOLUME (CUBIC FEET)..... ey

MO/DA/Y¥R HR:MIN:SEC ° STEP

{CUBIC FEET)........

FLOW VOLUME

MO/DR/YR HR:MIN:S5EC STEP

BVERAGE FLOW. . suyvvcnravens
STANDARD DEVIATION OF FLOW.

AVERABGE FLOW.....vecarinnss
STANDARD DEVIATION OF FLOW...
MAXTMUM FLOW........ .
MINIMUM FLOW.. . ... unennnnnnanns
FLOW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

BVERRGE FLOW. .. wvyrrennnvnnennns
STANDRRD DEVIATIGN OF FLOW...,.

MO/DA/YR HR:MIN:SEC STEP

T, BVERAGE . FLOW E
. STANDARD DEVIATION OF FLCR

"\\  MINIMUM FLOW.......

1 S 2 3 4 5 6 7 g s 10
- 1.285 2.758 1.106 1.532 3.361 .568 2.864 3.898 0.948 3.412
0.346 0.718 0.300 0.412 0.865 0.168 0.737 1.021 0.262 0.885
20,270 40.770  18.960  24.518  52.100 $.425  44.180  §3.020  14.730  53.680
©.000 0.000 0.000 0.000 0.000 9.000 0.000 0.000 0.000 0.000
4.62E+04 9.885+04 3.95E+04 5.47E+04 1.20E+05 2.03E+04 1.02E+05 1.39E405 3,39E+04 1.22F+05
11 12 13 14 15 16 17 18 19 20
1.526 0.839 1.637 0.662 1.305 3.315 1.602 3.720 2.675 §.207
0.405 £.231 0. 429 0.186 0.341 0.810 0.412 0.913 0.707 2.052
25.150  13.360  26.440  10.086  20.770  46.103  24.180  53.228  44.450  121.933
0,600 0.£00 0.000 0.000 0.000 £.000 0.000  0.000 0.000 0.000
5.45E+04 2.90E+04 5.84E+04 2.36E+04 4.66E+04 1.18E+05 5.72E+04 1,33E405 9.558:04 2.33E-05
21 22 23 24 25 26 27 28 29 30
5.624 1.655 ¢.395 0.137 1.658 1.811 3.5089 0.000 0.336 5.228
1.582 0.435 0.116 ¢.051 0.438 0.478 0.939 0.000 .103  2.0m
110.390  26.870  -6.24l 3.056  26.910  27.049  59.800 0.000 5.522  116.310
©.000 0.000 0.000 9.000 0.000 £.000 0.000 ©.000 0.0 0.000
2.01E+05 5.91E+04 1.41E+04 4.88E+03 5.02E+04 6.82E+04 1.25BE+05 O0.00E+00 1.20E+04 2.94E+05
a1 32 33 32 35 36 37
0,409 0.000 0.000 0.000 0.159 3.533 0.005
0.121 0.000 0.000 0.000 D.056 0.390 £.004
6.520 0.000 ©. 000 0.000 3.201 8.900 £.713
9.000 0.000 0.000 £.000 0.000 0.000 &. 000
1.46E+04 0.00E+00 0.00E+00 0.00E+00 5.68E+03 1.26E+05 2.22E+0Z
301 402 302 204 304 403 331 631 700 701
©.537 3.308 0.000 0.000 ¢. 000 1.532 1.532 1.532 1.532 0.000
0,013 0-715 0. 000 £.000 £.000 0.412 0.390 £.390 0.390 0.000
0.700 ° 40.011 0,000 0.000 0.000  24.510 - 19.585  13.585  19.585 0..000
0.000 0.000 0.000  0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.926+04 1.18E+05 0Q.00E+0C D.0QE+0C O0.00E+00 5.47E+04 5.47E+04 5.475+04 5,47E+04  5,368-05
231 131 404 605 704 785 205 505 405 603
1,532 0.40% 5.303 5.303 5.303 0. 000 5.303 0.000 5.303 1.106
£.387 0.121 1.3356 1.336 1.336 0.000 1.324 0.000 1.324 0.300
15.281 6.520  73.753  73.753 73,753 0,000  74.084 0.000  74.084  18.960
0.000 0.000 0.000 0.000 0.000 0.000  0.000 C.000 £. 000 0.000
5.47E+04 1.46E+04 1.BOE+05 1,89E+05 1.895+05 3.49E-08 1.80E+05 3.11E-08 1.09E+05 3.95E404
702 703 - oo 206 206 606 706 . 707 a7 507
1.008 £. 008 0.008 1198 1.766 1.766 1.766 0.000 1.762 0.000
0.296 0.ooe 0.008 0.265 0.413 0,413 0.413 0.000 0.412 0.000
18.000 0.d60 0.960  14.216  21.679  21.679  21.675 0.00¢  21.570 0.000
0.000 0.000 0.000 0.000 £.000 £.000 0.000 0.000 D.000 . 0.000
3.92E+04 2.88E+02 2.BBE+02 4.28E+04 6.31E+04 6.31E+04 6.31E+04 3.988-04 6,29E+04 3.37E-04
09 268 508 TapgTTT”T Y/
§.626 13.341°  13.341  12.247 1.084  12.256 1,303 17.457  17.457  14.005
1.110 3.289 3.289 2.861 0.597 2.806 0.501 4.124 4.124  2.975
61,042 1B6.204 186.204 134.000  52.204 132.862  38.743 209,206 = 209.206  118.C00
0.000 0.000 ©.000 . 0.000.  0.060 0.000 0.000 0. 000 £.000 ©  ©0.000
1.65E+05 4.76E+05 4.76E+05 4.37E+05 3.90E+04 4.38E+05 4.65E+Dd &.23E+05 6.23E+05 5.00E+05
711 208 509 11 a12 17 413 314 114 614
3.451  13.987 3.451  18.975  20.762 3.238 24,663  10.490  11.795  11.795
1.420 2.958 1.373 4.219 1.860 6,841 5.707 0.281 0.295 0.295
1,206 120.626  §7.399 220,226 = 239.756  50.620 284.085  13.711 22,138  22.136
0.000 p.000.  ©.0D0 ©.000 o.000 0.000 0.000 0.000 0.000 0.000
1.238+05 5,D0E+05 1.23E+05 6.77E+05 7.41E+405 1.16E+05 6.80E+05 3,74F+05 4.21E+05 4.Z1E+05
712 713 215 515 316 616 - 714 715 218 620
11,795 0,000 11.731 0.00C - 3.308 - 3.308 3.308  0.000 . 3.306 ©.000
0.295 - 0.000 0.305 0.000 0.375 0.375 0.375 ©.000 ¢.374 ¢.ooe
22,138 0.000  22.354 0.000. 12.400  12.400  12.400 ~ 0.000  12.382 £.000
0.00¢  0.000 0.000 ©.000 £.000 a.000 £.000 9.000 £.000

0.000
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FLOW VOLUME {CUBIC FEET)........ 4,21E+05 2.86E-04  4.19E+05 O0.0DE+D0 1.18E+05 1.18E+05 1,18E+05 7.1i5E-D5 1.i8E+05 7.15E-05
MO/DA/YR HR:MIN:SEC STEP 716 518 717 440 - 540 418 619 718 415 719
AVERAGE FLOW. . ooveuennrnnnnnnns ¢.000 0.000 0.600 0.000 0.000 7.026 7.626 7.026 18.757 0,000
STEANDARD DEVIATION OF FLOW... 0,000 Q.000 0.000 0.000 -0.000 1.10% 1.10% 1.10% 1.342 0.000
MAXTMUM FLOW.... 0.000 0.000 0.000 0. 000 0.000 56.233 56.233 56.233 78.596 0.000
MINIMUM FLOW. .. A 0,000 ¢.000 0.000 ¢. o000 ¢.oc0 0.000 0.9000 0.000 0.000 Q.000
FLOW VOLUME {CUBIC FEET)........ 7.15E-05 0,00E+00 4.26E-12 4.26E-12 O0.00E+00 2.51E+05 2.51E+05 2.51E+05 6.70E+05 6.19E~04
MO/DA/YR HR:MIN:SEC STEP 618 720 721 416 520 220 423 420 . 624 722
AVERAGE FLOW . 18.757 18.757 0,000 - 0,000 0.000 18,647 8.207 26,855 26,855 26.855
STANDARD DEVIATION OF FLOW...... 1.342 1.342 0.000 0.000 0.000 1.333 2:052 3.243 3.243 3.243
MAXIMUM FLOW...00uvuvanasoaaas e 78.596 78.59%6 0.000 0.000 0.4900 76.168 121.833 193.801 183.801 193.801
PN 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00¢ 0.000

FLOW VOLUME (CUBIC FREET)........ 6.70E+05 6.70E+05 5.72E-04 6.19E-04 1.05E-03 6.66E+05 2.93E+05 9.59E+05 9.59E+05 9.59E+05

MO/DA/YR HR:MIN:SEC STEP 723 224 524 425 435 635 726 727 235 515
AVERRGE FLOW.. . 0,900 26.809 0.000 0.296 26.809 26.808 26,608 0.000 26,748 ¢.c00
STANDARD DEVIATION OF FLOW...... 0.000 3,236 0,000 0,107 3,235 3,236 3.236 0,000 3,222 0,000
MRXIMUM FLOW... 0.000  190.867 0.000 6.260 180.867 190.867 190.867 ¢.000 188.973 0.000
MINIMUM FLOW. . 2veanrvaas bhs e Q.000 0.c00 Q.000 0.90400 c.oac 0.000 0,900 G.000 C.000 0,000
FLOW VOLUME (CUBIC FEET)........ 0.00E+00 B.57E405 0.00E+00 1.06E+04 9,575+05 9.57E+05 9.578+05 1.43E-03 5.558+05 1,09E-03

MO/DA/YR HR:MIN:SEC STEP 424 421 219 . 461 321 422 325 432 332 427

26,748 2.675 2.684 §.308 7.807 9.462 1.386 12.995 5.760 3.515

© 3,222 0.707 0.683 2.1B7 0.582 0.806 0.064 0.980 0.190 0.941
188,973 44,450 41,865 139.064 - 16.374 37.461 2.554 37.488 7.175  59.800
0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000
9.58E+05 9.55E+04 9.58E+04 2,97E+05 2,79E+05 3.38E+05 4.95E+04 4.64E+05 2,06E+05 1.25E+05
327 627 724 725 433 426 228 434 428 225
2.034 2.024 2.034 0.4000 2.034 30.694 30.4890 ¢.oco 30.4.80 30.335
0,058 0.058 0.058 0.000 0.058 3.670 3.538 0.0C00 3:538 3.038
2.969 2.909 2.809 Q.000 2.909 - 214.025 205.595 ¢.coo 205,585 142.731
0.0060 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 ¢.000
T.26E+04 T7.268E4+04 7.26E+04 S5.01E~-04 7.26E+04 1.10E+06 1.C9E+06 5.01E-C4 1.C9E+06 1.0BE+0§

MO/DA/YR HR:MIN:SEC STEP 428 430 300 901
AVERRGE FLOW. e 30,671 g.228 0.691 1.386
STANDARD DEVIATION QF FI.OW ...... 3.076 2.071 ¢G.219 0.064
MAKTMUM FLOWa v avesnernrrrnssnnns 147,084 136.310 12,501 2.554
MINIMUM FLOW. .4 o ieencncnannan 0.000 0.000 0.o00 0.000
FLOW VOLUME (CUBIC FEET)........ 1.09E+06 2.94E+05 2.d7E+04 4.95E+04
COMVEYANCE ELEMENT FLOW DEPTES {(IN FEET)

MO/DA/YR HR:MIN:SEC STEP o1 302 204 304 331 231 205 505 206 207
MAXIMUM DEPTH.....vi0uu-n Cnmemen 1.100 0.755 c.oco 0.000 2.191 0.921 T 2.421 g.co0 0.-408 1.201
MINIMUM DEPTH....ueenv... e 0,000 0.000 0.000 0.000 0.000 ¢.000 0.000 0.000 0.000 0.000
3 :

MC/DR/YR HR:MIN:SEC STEP 507 208 508 208 509 314 215 515 218 518
MAXTMUM DEPTH.. 0.c00 5.074 D.392 4.097 0.967 1.426 1,155 a.000 0.818 G,000
MINIMUM DEPTH cas 0,000 0.000 0.000 0.000 0.000 0.300 0.000 0.000 0.000 . 6.000
1

MO/DA/YR HR:MIN:SEC STEP 540 520 220 224 524 235 535 219 - 321 332
-MHXIMU'M DEPTH. . [ 0.000 0.000 1.948 2.372 D.000 3.147 g.oco 1.141 3.250 3.815
MINIMUM DEPTH. .. o.curcncnannnans 0,000 0.000 0.000 0.000 0.000 0.000 0.000 6.000 0.00¢ 4.000
1 i ) .

' MQ/DA/YR HR:MIN:SEC STEP 327 228 229
MAXIMUM BEPTH....c0euas Cheeieaas ©.763 3.652 3.421 _
0.000 0.000

MINIMUM DEPTH................. . G.000
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GRAPEVINE BASIN
: FILENAME: GVBOO5SEC.SUM
EXISTING CONDITION WITH EXISTING FACILITIES
o EPA SWMM SUMMARY QUTPUT FIL.E
Ay : 5-YEAR EVENT
SUMMBERY QF EPA SWMM ANBLYSIS
(See detailed cutput for more informatian}
city of Greeley Comprehensive Drainage Plan Update'— ACE Inc.
Grapevine Basin - BExisting Conditions - 5-Year Storm
SUB~BASIN INFLOWS
MD}DA/YR HR:MIN:SEC 'STEP 1 2 3 4 5 6 7 8 3 10
AVERAGE FLOH. . ...t oinninnnnn 3.052‘ £.85% 1.997 3.648 5.704 2.538 4.779 7.477 2.5%8 6.607
STANDARD DEVIATION OF FLOW, 0.827 1.830 G,54%9 0,985 1.482 0.731 1.242 2.012 d.6899 1.7865
MANIMUM FLOW............ . 44,800 108.015 35.180 59.570 89.706 43.59% 74.873 124.010 40.417 107.000
MINIMUM FLOW......... oo 0.000 ©0,000 0,000 0.000 G.000 0.000 0.000 0.000 a.0daa 0.000
FLOW VOLUME {CUBIC FEET) ........ 1.09E+05 2.46E+05 7.13E+04 1.30E+05 2.04E+05 9.06E+04 1.71E+05 2.67E+05 2_2BE+04 2.36E+05
- MO/DA/YR HR:MIN:SEC STEP 11 iz 13 14 15 16 17 ie 19 20
AVERAGE FLOW.......ocauna. . 2.988 1.922 3.044 2.006 2.450 6.018 T 3.128 5.87%6 4.738 14.71%6
STANDARD DEVIATION OF FLOW. 0.813 0.521 0.816 0.543 0.655 1.502 0.823 1.440 1.273 3.763
MAXIMUM FLOW......000nnnuun 51.270 30.510 50.770 30.962 40.410 87.850 48,620 B4,.377 80.240 22%,671
MINTMUM FLOW..ooiv it nnanns 0.000 g.oeq 0.000 . 0.000 0.000 0.000 0.000 0.000 2.000 0.000
FLOW VOLUME (CUBIC FEET)}........ 1.06E+05 6.86E+04 1.09E+05 7.16E+04 B8.75E+04 2.15E+05 1.12E+05 2.10E+05 1.69E+05 5.20E+05
MO/DB/YR HR:MIN:SEC STEP 21 22 23 24 25 26 27 28 29 30
AVERAGE FLOW....cuuneaaanranaans 9.341 3.073 l.464 0.771 3.286 2.405 6.823 0.583 2.078 19.365
STENDARD DEVIATIGN OF FLOW...... 2.643 0.826 0,409 0,229 0.892 0.864 1.874 0.1861 0,530 5,014
"MEXTMUM FLOW...cvnviammmnnrnnnns 186.820 51.4%0 23.222 13.6l8 55,550 50.24% 120,480 8.276 33.020 282,828
MINIMUM FLOW.....o0vefunnannnnas 0.000 0.000 ¢.000 0.000 0.000 0.00¢ 0.000 0.00C0 T 0.000 0.000
FLCW VOLUME (CUBIC FEET[ ........ 3.33E+05 1.10BE+05 5.23B+04 2.73E+04 1.1BE+05 1.22E+D5 2.44E+05 Z.12E+0G4 7.42FE+04 &.91E+05
MO/DA!YR HR:MIN:S5EC - STEP 31 32 33 34 25 3e 37
BVERAGE FLOW 0.970 0.249 0.534 0.857 1.086 12.044 0.000
STANDARD DEVIATION OF FLOW...... 0.257 a.067 0.184 0.253 ¢.320 1.512 0.000
MAXTMUM FLOW....... .o eeieniinnn 14.020 3.387 g.849 14.178 18.551 97.8583 0.000
MINIMUM FLOW...... 00000 - 0.000 0.000 0.cco 0.000 0.000 0.0c0 0.000
FLOW VOLUME (CUBIC FEET)........ 3.46E+04 B8,31E+03 1.90E+04 3,06E+04 3,.88E+04 4.30E+05 {.00E+00
{// CONVEYANCE ELEMENT QUTFLOWS
K\ MO/DA/YR HR:MIN:SEC STEP 301 40z 302 204 304 403 331 631 760 7061
AVERAGE FLOW....... 0i0viiiinnnnan 1.768 8.669 0.000 0.000 - 0,000 3.648 3.648 3.648 3.648 c.000
‘STANDARD DEVIATION OF FLOW...... 0,110 1.832 0,000 0,000 0.000 g,995 0.840 0.840 0,840 0.c00
4.144 108.554 0.000 0.000 0.000 59.57¢ 33.740 33.740 33.740 0.000
0.c00 0,000 0,600 0.000 0,000 0,000 0.000 g.G6o0 0.000 0.000
6.32E+04 3.09E+05 0.00E+0C0 0.00B+00 O.00E+00 1.30E+05 1.30E+05 -1.30E+C5 1.30E+05 5.72E-04
231 431 -404 605 704 705 205 505 405 603
3.647 0.970 10.321 10,321 10.321 0.000 10.320 0.000 10.320 1.997
0.837 0.257 Z,.455 2.455 2.455 0,000 ° 2.438 0.000 2,438 0,549
33.709 14.020 131.838 131,838 131.838 G, 000 131.120 0,000 131.120 35,180
4.000 0.000 0.000 0.000 0.000 -~ 0.000 0.000 0.000 G.oco 0.000
1.30E+05 3.46E+04- 3.6BE+05 3.68E+05 2.,6BE+05 5.58E-07 3.68E+05 4.97E-07 3.68E+05 7.13E+04
702 703 " 400 206 406 406 706 707 207 507
1.608 a.3e2 0.389 1.712 .4.251 4.251 4.251 0.000 4.247 0.000
0,390 0.202 0,202 0.362 1,049 1.048 1.04¢% 0,000 1.046 0,000
18.0060 17.190 17.1%0 17.471 55.187 55.187 - 55.187 0.000 55.809 c.o0c
0,000 0.000 9.000 0.000  0.000 . 0.000 0.000 0. 000 0.000 - 0,000
1.39E+04 1.39E+04 ©.12E+04 1.52E+05 1.52E+05 1.528+05 3.09E-03 1.5ZE+05 . 3,108-03
R T e T e 1] RN 1 Y 111 I -1 : I 5 B
AVERAGE FLOW 5.02%5 25.953 25,953 17.731 8.161 17.808 8.376 33.662 33.662 18.7170
STANDARD DEVIATION OF FLOW 2.242 6.381 6.381 3.705 3.284 _ 3.656 2.960 7.822 T 7.922 3.625
MAXIMUM FLCW 130.483 ° 368.358B 368.358 134.000 234.358 133.987 189.242 419,552 419.552 ilg.000
MINIMUM FLOW ©0.000 0.000 0.000 0.000 0.000 0,000 0.000 4.000 © 0.000 0.000
FLOW VOLUME [CUBIC FEET)........ 3.22E+05 . 8.27E+05 9.27E+05 - 6.358E+05 2.91E+05 6.36E+05 2.99E+05 '1.Z0E+C6 1.20E+08 E.?BE+DE
. MO/DA/YR HR:MIN:SEC STEP 711 208 . 509 411 412 417 413 314 414 €14
AVERAGE FLOW.. ... oo iiiinnennn 14.892 ‘18.782 .14.882 36.635 41.154 6.172 49.332 '21.930 24,380 24.380
STANDARD DEVIATION OF FLOW . . 4,836 3.606 4.863 8.5631 8.637 1.638 11.633 0.673 0.672 ‘0.672
MAXIMUM FLOW. . .....cvevrrenarens 301.552 _12D.030 293.345 440.920° 494.162° 99,390 600.215 32.063 43.469 43.469
MINIMUM FLOW....... revaaravaeaa a.4a00 0.000 0.000 D.90c0 0.900 0.000 0.0e0 0.000 0.000 0.000
FLOW VOLUME (CUBIC EEET) ........ 5.328+05 &.70E+05 5.32E+05 1.31E+06 1.47B+06 2.20E+05 1.76E+06 7.83E+05 8.70E+05 8.70E+05
712 713 215 515 316 616 714 15 ‘218 620
~, AVERRGE FLOW.......00veouans 24.380 G.000 | 24.278 0.000 6.0086 6.006 6.006 . 0.600 6.003 0.0G0
STANDARD DEVIATION OF FLOW...... 0.672 0,600 0.688 0,000 0.687 0.687 0,687 0.000 0.686 ¢, 000
MAXIMUM FLOW...... e 43.469 0.60C 44.532 0.000 23.010 23.010 23.010 4.600 22.987 0.000
MINIMUM FLOW......... teceensana . 0.000. 0.cce ¢.000 0.000 0.000 0.000 0.000 0.800 0.000 0,000



MINIMUM DEPTH.. ... ..cccceenrens Q.000
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FLOW VOLUME (CUBIC FEET)........ B.70E+05 1.72E-03 B.67E+05 9.38E-04 2.14E+05 2.14E+05 2.14E+05 1.01E-04 2.14E+05 1.01E-04
MQ/DA/YR HR:MIN: SEC STEP 716 518 717 440 540 418 €19 714 415 710
AVERAGE FLOW .. 0.000 0.000 0.080 0.000 0.000 11.879 11.879 11.879 36.157 0.000
STANDARD DEVIATION QF FLOW...... 0,000 0,000 0.000 Q.000 0.000 1.814 1.814 1,814 2.328 9.000
MAXIMUM FLOW. . ovvvvusssurannerss 0.000 0.000 0.000 0.000 ©.000  90.371 90.37t 90.371  134.903 0.090
MINIMUM FLOW. .. . 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000
FLOW VOLUME (CUBIC FEET) 1.01E-04 1.36E-04 6.00E~12 6.00E-12 9,70F-12 4.24E+05 4.24E+05 4.24E+05 1.29E+06 2.648-03
MO/DA/YR HR:MIN:SEC STEP 618 720 721 416 520 220 423 420 624 722
AVERAGE FLOW, .ovrs. P 36.157 36,157 0.000 '0.000 0.000 35.980 14.716 50.696 50.636 50.6%6
STANDARD DEVIATION OF FLOW 2.528 2,328 0.000 0.000 0,000 2.322 3.763 5.781 5.781 5.781
MAXIMUM FLOW.....s.. - . 134,903 134,903 a.000 0.000 0.000 131.909 229.671 352.790 352.790 352.7%0
MINIMUM FLOW........ e, 0.000 0,000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000
FLOW VQLUME {(CUBIC FEET)........ 1,29E+06 1.2SE+06 4.58E-03 2.64E-03 4,22E-03 1.28E4+06 5,25E+05 1.81E+06 1.81E+06 1.01E+06
MO/DR/YR HR'MIN SEC STEP 723 224 524 425 435 635 726 727 235 535
/AVERAGE FLOW 0.000 50.625 0.000 1.857 50.625 50.625 50.625 0.000 50.528 0.000
STANDARD DEVIATION OF FLOW..... 0.000 5.771 0,000 0,548 5.771 5,771 5.771 0.000 5,749 £.000
MAXIMUM FLOW.. . ...vovuen.. .. 0.000  347.390 0.000 32,170 347.390 347.390  347.390- 0.000 342.412 0.000
MINIMUM FLOW..auouunessss . 0.000 0.000 0.000 .c.c00 0.000 0.000 0.000 0.000 0.000 0.0990
FLOW VOLUME {CUBIC FEET)........ 0.00E+00 I.81E+06 0.00E+00 6.63E+04 .1.81E+06 1.81E+06 1.B1E+06 6.29E=03 1.80B+06 4.85E~03
MO/DR/YR HR:MIN:SEC STEP 424 421 218 461 321 422 325 432 ' 332 427
AVERAGE FLOW. .. .evuvreusnnongas 50,528 4.738 4.754 14.09¢  13.376 16.450 2.757 2B.744 7.892 7.357
STANDARD DEVIATICON OF FLOW...... 5,749 1.273 1.242 3.771 0.621 1.098 0.129 2.523 0.196 2.029
MAXIMUM FLOW. . cvveuvnasmnuennass 342,422 80.240 78.277  241.703 21,662 64.407 5.106 - 157.399 9.037 128,950
MINIMUM FLOR.uavennserrannnannnn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET).uuuwusns 1.80E+06 1.69E+05 1,708+05 5.03E+05 4.7BE+05 5.87E+05 ©,84E+04 1,.0Q3E+06 2.82E+05 2.63E+05
MO/DA/YR HR:MIN:SEC STEP 327 627 724 725 433 426 228 434 428 229
AVERAGE FLOW. o e vnrverernnernes 4.225 4,225 4.225 0.000 4.225 58.158 57,745 0,857 59.195 58.753
STANDARD DEVIATION OF FLOW... 0.118 0.118 0.118 0.000 0.118 6.565 6.371 0.253 6.732 5.909
MAXIMOM FLOW. enseruvranrssnnnnss 5.896 5,896 5.896 0.000 5,896 388.607 372.719 14.179 350.32% 304.042
MINIMUM FLOW. - vessurrnunrunenunn 0.000 0.000 0.000 0.000 0,000 0.000 0.000 ¢.000 0.000 0,000
FLOW VOLUME (CUBIC FEET) ........ 1,51E+05 1.51E+05 1.51E+05 1.04E-03 1.51E+05 2.08E+06 2.06E+06 3,06E+04 2.1IE+06 2.10E+06

MO/DA/YR HR:MIN:SEC STEP 429 430 900 901
AVERAGE FLOW. . avervvvnnmrerrnnns 60,831 18,365 3.321 2.757
STANDARRD DEVIATION OF FLOW...... 6.226 §.014 0.956 0.129
MAYIMUM FLOW....- ‘e RN 325.761 292.828 55.391 5.108
MINIMUM FLOW. o everrvnnnranennns 0.000 0.000 9.000 0.000
FLOW VOLUME {CUBIC FEET)...,...., 2.17E+06 6.91E+05 1.19E+05 9.84E+04
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET}

MO/DA/YR HR:MIN:SEC STEP 301 - 302 204 204 331 231 205 505 206 207
MAXTHMORM DEPTH. ovevavnnnn PR 2.189 1.982 0.000 0.000 3.291 1.328 3.503 0.000 0.446 2.061
MINIMUM DEPTH. - cevvvoenneocnannn ) 4.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000
1 .

MO/DA/YR HR:MIN:SEC 507 208 508 209 509 314 215 515 218 518
MAXTMUM DEPTH... v . 0.000 4.104 1,502 4.140 1.767 2,512 1.663 0.000 1.357 0.000
MINIMUM DEPTH.....- 0.000 0,400, Q.000 0.000 0.000 0.300 0,000 0.0C0 0.000 0.000
1 e )

MO/DA/YR HR:MIN:SEC SIEP 540 520 220 224 524 235 535 219 321 332
MAXIMUM DEPTH. v eveevrrrerenennns 0.9000 0.000 2.648 3.402 0.000 4.538 0.000 . 1.554 4.761 5.874
MINIMUM DEPTH. . ..veecuneneanenn- 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.060 0.000
1 . :

MO/DA/YR HR:MIN:SEC STEP 327 228 228
MEXTMUM DEPTH. . vversrnenerarsves 1.548° 4.971 4.811

0.000 0.000




GRAPEVINE BASIN
FILENAME: GVB010EC.SUM
EXISTING CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY QUTPUT FILE
T0-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSTS
(5ee detailed output for more information)

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Existing Conditions - 10-Year Storm

SUB-BRSIN INFLOWS

MO/DA/YR HR:MIN:SEC STEP 1 2 3 4 5 6 7 8 o 10
AVERAGE FLOR. .\ . rvvnnansrnrnnns 4,503 10.275 2.639 5.340 7.313 4.320 5.101  10.188 3.930 B.996
STANDARD DEVIATION OF FLOW . 1.179 2.640 0.713 1.413 1.875 1.170 1.560 . 2.682 1,021 2.359
MAXIMUN FLOR. ovvnssnnnnss .. 69.560 149.770  46.130  B4.720 115.590  65.692  95.740 168.980  57.880  145.760
MINTMUM FLOW........... . ©.000 0.000 0.000 0.000  0.000 0.000 ¢.o00 ©.000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ L.61E+05 3.67E+05 §.42B404 1.91E+05 2.61E+05 1.54E+05 2.18E+05 3.64E+05 1.40E+05 3.21E+05

MO/DA/YR BR:MIN:SEC STEP 11 1z 13 14 15 16 17 e 19 20
AVERAGE FLOW................ 4.069 2.769 4.086  3.142 . 3.285 7.876 4.271 7.297 6.208 . 19.380
STANDARD DEVIATION OF FLOW.. 1.087 0.726 1.080 0.811  0.866 1.963 1.102 1.759 1.643 4.893
MAXTMUM FLOW......... e 68,960 . 42,530  66.130  44.164 54,120 112,764  63.770 102.437 105.950 293.758
MINIMUM FLOH. .. ... \vvvsnnsrss . 0.000 0.000 0. 000 0.000 0.000 8.000 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ 1.45E+05 '9.B9E+04 1.46E+05 1.12B+05 1.17E405 2.85E+05 1.52E+05 2.60E+05 2.22E+05° 6.92E+05

MO/DR/YR HR:MIN:SEC STEP 21 22 23 24 25 26 27 28 29 30
AVERAGE FLOW.................... 11.867 4.113 2.451 1.463 4.532 4.473 5.026 0.881  2.332  26.025
STANDARD DEVIATION OF FLOW...... 3.315 1.088 0.643 0,427 1.200 1.116 2,408 0.254 0.876 6.721
MAXIMUM FLOH. vveeness.... ..... 237.480  €8.800  34.521  24.727  75.196  63.573 157.010  12.113  46.435 379.538
MINTMUM FLOR. ....ooa0ooss . 0.690 0.000 0. 000 0.000 0.000 0.600 0.000 0.000 0.000 0.900
FLOM VOLUME {CUBLC FEET)........ 4.24E+05 1.47E+05 B.75B+0D4 5.22E+04 1.62E+05 1.60E+05 3.22E+05 3.54E+04 1.19E+05 9.6LE+05

MO/DA/YR HR:MIN:SEC STEP a1 32 33 34 25 36 37
AVERAGE FLOW..............cceee. 1.394 0.495 1.030 1.462 1.929  23.578 0.000
STANDARD DEVIBTION OF FLOW...... 0.351 0.124 0.296 b.398 0.528 2.481 0.000
MAXIMUM FEOW. .. ... ..eceennnnn.. 18.150 5.595  16.322  20.851  28:.784  120.940 0.000
MINIMUK FLOW e ©.000 0.000 0.000 0.000 0.000 0.000 ©.000
FLOW VOLUME (CUBIC FEET)........ 4.38E+04 1.77E+04 3.68E40¢ 5.22F+04 6.83E+04 8.42ZE+05 0.DOF+00

/™, CONVEYANCE ELEMENT CUTFLOWS
5, /} MO/DR/YR HR:MIN:SEC STEF - 301 402 302 204 304 403 33 631 700 701
s T e m————— e ot e i o —_————
AVERAGE FLOH......evvern.n 2,942 13.217 4.243 4.431 3.691 9,031 5.026 5.026 9.026 a.000
STANDARD DEVIATION OF FLOW. 0.139 2,634 0.456 0.435 0.365 1.362 1,057 1.057 1.957 0.000
MAXIMUM FROW, .. 0iveunnninn. . 4.594 150,229  23.418  23.518  18.104  84.720  40.255°  40.255  40.255 0.900
MINIMUM FLOR............... . 0.000 0.000 0.000 9.000 0.000 0.000 ©.000 0,000 0,000 0.900

FLOW VOLUME (CUBIC FEET)... 1.05E+05 4.72E+05 1.59E+05 1.58E+05 1.32E+05 3.22BE+05 -3.22E+05  3.22E+05 3.22E+05 2.50E-04

MO/DR/YR HR:MIN:SEC STEP 231 431 404 605 704 705 205 505 . 405 603
AVERAGE FLOW. .. uvveruunnaannrann 9.Gli 1.394 17.719 i17.718 17.601 0.117 17.5%¢ 0.128 17,707 2.638
STANDARD DEVIATION DF FLOW...... . 1.056 0,351 3,056 3.056 3,010 0.084 2,291 0.068 3.036 0.713
MAXIMUM FLOW......oneenmnmnnnn.- 40,276 19,150 161,983 161,983 154.000 7.883 157.4089 6. 660 160.714 46.130

- MINIMOM FLOW. ... ovvevnninnananas 0.000 0.000 0,000 0.000 0,000 0.000 0.000 0.¢c00 4.¢000 0.000
-FLOW VOLUME (CUBIC FEET}........ 3,22E+05 4,98E+04 6,33E4053 6.33E+05 6.28E+05 4.1%E+03 ©.28E+05 .4.55E+03 6.32E+05 2.42E+04

MO/DA/YR HR:MIN:SEC STEP 702 . © 03 400 206 408 © 606 . 706 . 707 207 507
AVERAGE FLOW - 1.898 . 0.741 0.741 2.007 E.32i §.327 6.327 4,000 . °  4&.323 0,000
STANDARD DEVIATION OF FLOW....‘. 0.427 0,349 0.349 0,401 ‘1.513 1.513 1.513 0.000 .. 1.510 0.0060

18.000 28.130 28.130 17.957 77.988 77.988 77.988 0.000 78.678 g.000
0.000 0.900 - 0.000 0.000 0.000 0.000 0.000 0.000 . 0.000. 0.000

6.78E+04 2.65E+04 Z.65E+04 7.17E+04 2.26E+05 2.26E+05 2.26E+05 4.34E-04 2.26E+05 3.15E-04

B b LS b o e A4 ) G A U 5 R g g
12.424 39.126 39.126 24.658 14.462 24.642 14.787 49,587 49,587 25,007
3.027 B.314 8.314 2.987 - 5.117 3.944 4,773 10.420 10.420 3.813
- 170.641 468.9280 468,980 134.000 334.980 133,298 297.668 556,770 556,770 1iB.000
MINTMOM FLOW...,...vcvvvrranannns 0.000 0.002 ¢.001 .01 0.000 ‘0.000 0.000 0.00% 0.001 - 0,001
FLOW VOLUME (CUBIC FEET)........ 4.44E+05 1.40E+06  1.4CE+06 B8.B0E+05 5.17E+05 8.80E+05 5.27E+05 1,77E+06 1.778+06 8,93FE+05
MO/DA/YR HR:MIN:SEC STEP 71l 209 508 411 .412 417 413 314 414 . 514
CBVERAGE FLOW..........e..oovol.. 24.58B0 24.985 24.580 53.634 50.333 8.367 71.843 34,515 37.799  37.799
7.414 - 3.728 7.333 11.256 12.854 2.180 15.620 1.078 0.982 0.%682
438.770 118.663 430.231 597.831 680.987 133.900 821.518 49.627 57.815 57,815
y a.oo0 0,000 0,000 G¢.000 0.000 0.000 ¢.001 0.000 0.000 - 0.000
FLOW VOLUME (CUBIC FEET)........ 8.76E+05 8.92E+05 #.7BE+05 1.91E+G6 2.15E+06 2.99E+05 2.56E+06 1.23E+06 1.35E+06 '1.35E+06
712 713. 215 . 515 3lé 616 ’ 714 ) .715 218’ -620
37.782 0.000 . 37.666 0.000 7.960 . 7.960 7.221 0.733 7.218 0.739
3 0,982 0,000 1,008 4,000 1,034 1.034 0.837 0.313 0.835 0.313
' 57.815 G.000 58.532 4.000 49.878 49.878 28.600 21.278 28,600 21.278

0.000 0.000 -0.000 0,000 0.000 0.9000 0.9000 0.000 0.000 0.000
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FLOW VOLUME (CUBIC FEET)........ 1.35E+406 5.72E-04 1.34E+06 0,00E+00 2.84E+05 2_B4E+05 -2.58B405 2.64E404 2.53E+05 2.64E+04
MO/DA/YR HR:MIN:SEC STEP L6 518 17 440 540 418 619 718 415 719
AVERAGE FLOW 0.739 0.783 0.000 0.000 0.000  15.308  15.306  15.308  52.974 0.000
STANDARD DEVIATION OF FLOW...... 0.313 0,280 0.000 a.Q00 0.000 2.387 2.387 2.387 3.030 0.000
MAXIMUM FLOW....... ebeeeeeeaee. 210278 17,192 0.000 0.000 0.000 110.731 110.731 110.731  169.263 ©.000
MINIMUM FLOW. .\t vrsnennnenesonss 0.000 0,000 0.000 0.000 0.000 0.000 0.900 6.000 0.000 0.000
FLOW VOLUME {CUBIC FEET)........ 2.64E+04 2.83E+04 2.08E-11 2.08E-il 2.89E-11 5.47E405 5.47E+05 5.47E+05 1.89E406 6.26E-04
MO/BR/YR HR:MIN:SEC STEP 618 720 721 416 520 220 423 420 624 722
AVERAGE FLOW. . .ovrveereenennennn 52.974  52.974 0.000 0.000 0.006  S2.740  19.380  72.120  72.120  72.120
STANDARD DEVIATION OF FLOW...... 3.030 3.030 0.000 0.000 0.000 3.029 4,893 7.447 7447 7.44%
MAXTMUM FLOW. . .vvurevrrerrnronnn 169,263 169,263 0.0c0 0.000 d.000 164.615 283,758 451.480 451.480 451.430_
MINIMUM FLOW. .. .o...... ceveeees. | D000 0.000 £.000 0.000 0.000 0.0900 0.000 0.001 0.001 0.001
FLOW VOLUME (CUBIC FEET)........ 1.B9E+06 1.89E+06 6.28E-03 6.26E-04 1.13E-03 1.88E+06 6.92E+05 2,57E+06 2.57E+06 2.57E+06

MO/DA/YR HR:MIN:SEC STEP 723 224 524 425 435 635 726 727 235 535
AVERRGE FLOW. .. 0.000  72.026 9.000 3,393 72.026  72.026  72.026 0.000  71.899 0.000
STANDARD DEVIATION OF FLOM...... 0.000 7.435 0.000 0,854 7.435 7.438 7.435 0.000 7.407 €.000
MAXTMUM FLOW .« nnnnonnenannens . 0.000  448.476 0.000  5§3.510 44€.476 448.476  448.476 0.000  432.252 0.000
MINIMUM FLOW. .o oonnnnenennesnnns 0.000 0.000 0.000 0.000  0.000 0.000 0.000 0.000 0.000 0.000
FLOW VOLUME {(CUBIC FEET)........ 4.58E-03 2.57E+06 4.03E-03 1.21E+05 2,57E+06 2.57E+06 2.57E+06 1.03E-02 2.57E+06 B8.73E-03

MO/DA/YR HR:MIN:SEC STEP 124 a21 219 461 321 azz 325 43z 332 az7
BVERAGE FLOW.......evevevvvvvan. 71,698 6.209 6.223  18.090 _ 17.043 21,157 3,788 45.230 9.108  10.057
STANDARD DEVIATION OF FLOW,..... 7.407 1,643 1.606 4.785 0.729 1.375 4.177 3.760 0,222 2.692
MAKIMUM FLON. . vvaeee.s eerrveie.. 432,252 105,050 102.610 312.934  41.228  §2.832 6.985 185.394  10.457  172.5%0
MINIMUM FLOW....euoimnnaanennnns ¢.c00 Q.000 0.0660 0.000 0.co0 0.000 0.000 0.000 0,000 0,000
FLOW VOLUME (CUBIC FEET} ........ 2,57E+06 2,22E+05 2.22E+05 6,46E+05 6.0BE+05 7.55B+05 1.35E+05 1.G1E+06 3.25E+05 3.59E+05

327 627 724 125 £33 426 228 434 428 22%

5.696 5,696 5.696 0.000 5.696 82.068 81.536 1.462 §2.9%0 82,950

0.156 0.156 0.156 9.000 0.156 8.456 8.226 0.398 8.799 7.7

7.777 7.777 7.777 0.000 7.1 498.219 470,773 20.851 4%7.173 382.09%

0.000 0.000 0.000 0.000 0.000 0.00C 0.000 ©.000 .000 0.000

FLOW VOLUME (CUBIC FEET)....«... 2.03E+05 2.03E+05 2,03E+05 1.61E-03 2.03E+05 2.93E+06 2.91E+06 5.22E+04 3.00E+06 2.9%6E+06

MO/DA/YR HR;MIN:SEC STEP 429 430 990 901
AVERAGE FLOW. .. vvuvvvs R 86.282 26,925 5.844 3.788
STANDRRD DEVIATION OF FLOW.... 8.278 6.721 1.593 £.177
MAXIMUM FLOW....... SR .. 408.301 379.538 88.032 6.985
MINIMUM FLOW..... e . 0.000 0.000 0.900 0.000
FLOW VOLUME (CUBIC FEET) 3.08E+06 9.61E+05 2.09E+05 1.35E+05
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP 301 302 204 304 331 231 205 505 206 207
MAXIMUM DEPTH. ....vevvseeennnn.  3.088 2.119 - 1.192 0.703 3.881 1.464 4.054 0.248 0.451 2.554
MINIMUM DEPTH. - @oeeeneeennnnnnn 0..000 0.000 0.000 ¢.000 0.000 0.002 0.004 0.900 0.007 0.000
1

507 208 508 208 509 314 215 515 218 518
g.co0 4.1065 1.878 4.110 z2.188 3.303 1.933 0.000 1.639 0.535
0.coo c,007 0.000 0.006 0.009 C¢.300 0.003 0.000 0.001 0,000
1 . .

MO/DA/YR HR:MIN:SEC STEP 540 520 .220 224 524 235 535 219 321 332
PMAXIMUM DERTH. . ovrveennnennnnns . 0.000 0.000 3107%.  4.095 ©.000 5.452 0.000 1.763 5.559 7.696
MINIMUM DEPTH. -0 .0oesoennuns .. . 0.000 0.000 0.003 0.003 0.000 0.060  .0.000 0.000 0.000  .0.000
1 : -

MO/DA/YR HR:MIN:SEC STEP - .327 228 . 229
MBEXTMUM DEPTH. . vuuvnvrnnnnsssss 2.085 5,530 5.515 }

0.000 0.000

MINIMUM DEETH. . vovennnussnasasan 0.000
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GRAPEVINE BASIN
FILENAME: GVBO50EC.SUM
EXISTING CONDITION WiTH EXISTING FACILITIES
. . EPA SWMM SUMMARY OUTPUT FILE
) : 56-YEAR EVENT

e SUMMARY OF EPA SWMM AMNALYSIS
(See detailed output for more information)

City of Greelay Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Existing Conditions -~ S0~Year Storm

SUB-BASIN TINFLOWS

MO/DA/YR HR:MIN:SEC STEP 1 2 3 1 5 5 7 B 9 10
" AVERAGE FLOW. uenenenennenannens 9.762  22.188 4,736 11.333 12,487 11.108  10.274 18.580 8.750  17.087
STANDARD "DEVIATION OF FLOW 2.708 6.000 1.366 3.168 3.407 3.075 2.79% 5.538 2,382 4.784
MAXIMUM FLOW......o.... veeves... 152,309 329,229 °  £5.237 180.880 206.936 164.463 168.801  335.471 128.204 288.465
MINTHUM FLOW. e e veeinneennnnenns ¢.eo0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET}........ 3.49E405 7.92E+05 1.69E+05 4.0SE+05 4.46E+05 . 3.97E+05 3.67E+05 6.99E+05 3.12E+05 6.10E+05
MO/DA/YR HR:MIN:SEC STEP 11 12 13 Y 15 16 17 1@ 19 20
AVERAGE FLOW. . .vvvnrvnnes 7.725 5.682 7.608 7.247 6.128  14.460 £.150  11.582 11.006 34,827
STANDARD DEVIRTION OF FLOW.«.... 2.204 1.583 2.175 1.950 1.722 3.801 2.240 2.974 3.109 5.384
MAXIMUH FLOW. e nuernrnennn.. .. 133.968  89.390 132.663 102.685 103.882 213.034 125.630 169,903 195.893  546.552
MINIMUM FLOW. v vnvnennens. . 0.000 0.000 0.060 9,000 0.000 2.000 0.000 0.000 ¢.000 0.000
FLOW VOLUME (CUBIC FEET)... . 2.76E+05 2.03E+05 2.75E+05 2.50E+05 2.10E+05 5.16E+05 2.81E+05 4.13E+05 3.93E+05 1.24E+06
MO/DA/YR HR:MIN:SEC STEZP 21 22 23 24 25 26 27 28 29 30
AVERAGE FLOW 19.855 7.581 6.242 5.041 6.741 7:872  15.746 z.417 7.448 50,490
STANDRRD DEVIATION OF FLOW...... 5.862 2.142 1.676 1.414 2.457 2.123 4.477 0.610 2.008  13.387
MAXTIMUM FLOW- vt vrecrnnsnnansns 405,271 131.10%  86.657 74.862  148.560 116.550 ~ 263.538  26.348  1063.885  737.007
MININGH FLOW 0. 000 0.000 0.900 0.000 0,000 a.000 0.000 6,000 0.000 0.0600
FLOW VOLUME (CUBIC FEET) ........ 7.09E+05 2.71E+05 2.23E+05 1.60E+05 3.12E+05 2.858+05 5.62E+05 0.63E+04 2.66E+05 1.8CE+06
: A
MO/DA/YR HR:MIN:SEC STEP 31 - 32 33 34 a5 36 a7
BVERAGE FLOW. .t vrurnnresnssnsens 2.720 1.540 3.071 3.555 5.248  47.305 0.000
STANDARD DEVIATION OF FLOW 0.741 0.370 0.859 0.971 1.435 5.542 0.000
MAXIMUM FLOH. ... 38.683  15.450  44.221 - 49.238  74.284  243.210 0.000
MINIMUM FLOW ) . 0.009 0.000 0,000 0.000 0.000 0.000 0.000
FLOW VOLUME |CUBIE FEET)........ 9.86E+04 5.50E+04 1.10E+05 1.27E+05 1.87E+05 1.65E+06 0.00E+00
CONVEYANCE ELEMENT OUTFLOWS
) ¥0/DR/YR HR:MIN:SEC STEP 30 102 302 204 304 103 331 631 700 70t
AVERAGE FLOW . 7.688  29.877  21.060 21,042 20,256  31.580  31.577 31.577  31.577 0.000
STANDARD DEVIATION OF FLOK. ... .. 1.139 £.545 3.808 3.800 3.514 5.058 2.962 2.952 2,967 £.000
MAXTIMUM FLCW 71.038  331.781 144.784  144.680 132.974 1B0.880  85.659 85.658  85.658 a.000
MINTMUM FLOW 0.000 0.022 ¢.000 0.000 0.000 0.017 0.009 0.009 0.0089 2.000
FLOW VOLUME (CUBIC FEET) 2.74E+05 1.07B+06 7.52E+05 7.51E+05 7.23B405 1.13E+06 1.13E+06 1.13E+06 1.13E+06 8.63E-04
MO/DA/YR HR:MIN:SEC STEP 231 431 404 605 704 705 205 505 405 503
AVERAGE FLOW 31.548 2.790 46,825  46.825 42.558 4.287  42.512 4.287 46,786 1.735
STANDARD DEVIATION OF FLOW 2.063 0.741 5.580 5.580. 4.430 1.841 - -4,417 1.750 5.538 1.366
MAXIMUM FLOH 85.612  38.683 282.370 282.370 154.000 128.370 150.834  130.492  2B1.752 85.237
MINIMUM FLOW.. 0.000 0,000 0.039 0.039 0.039 0.000 0.000 0.000 0.000 ¢.000

FLOW VOLUME (CUBIC FEET}........ 1.13E+0¢ 9.96E+04 1.67E+06 1.67E+06 1.52E+06 1,52E+05 1.52E+06 1,52E+05 2.67E+D6 1.69E+05

MO/DR/YR HR:MIN:SEC STEP 702 ©703 400 206 4086 606 706 707 207 507
AVERAGE FLOW. ... . coivnrrrrrrrra 2.245 2,482 2.482 2.333 13.441 13,441 9,632 3,800 8.627 3.808
STANDARD DEVIATION OF FLOW. . 0.487 0.879 0.378 - d.464 3.463 3.463 2.231 1.4866 2.221 1.442

18.000 6§7.237 67.237 18.554 178.654 178.854 84.400 94.454 91.300 96,239
0.000 0.000 0.000 0.000 0.003 4.003 0,003 0,000 0.000 0.000

8.01E+04 8,920E+04 8.90E+04 B.33E+04 4.80E+05 4.80E+05 3.44E+05 1.36E+05 3.44E+05 1.38E+05

T THOIDRA/R HRAMINGSEC CSTEPR ARG e 610 768" F06T B GE EGE S - ¥
AVERAGE FLOW......... i 23.711  §7.583  B7.583  45.460  42.123  45.378  42.311  107.269 107.269  43.780
STANDARD DEVIATION OF FLOW...... 6.163  15.809  15.809 4.508  12.843 4.581  12.355. 20.263  20.263 1.216
MAXTMUM FLOW- v vennnnnnn... ... 335,486 §93.833 893,833 134.000 750.833  134.000 722.769 1119.529 1115.529 116,000

. 0.029 0.073 .073 0.073 0.000 0.000 0.000 0.052 0.052 0.052

MINIMUM FLOW.......cuou.nnn
3.13E+06 3.13E+06 1.62E+06 1.50E+06 1.62E+06 1.51E+06 3.83E+06 3.83E+06 1.56F+06

FLOW VOLUME {CUBIC FEET)...

o
-3
m
o]
+
o
I

MO/DA/YR HR:MIN:SEC STED JTiL 209 see 411 - 412 417 413 314 414 614

63,489 43.737 63.48¢8 114.951 129.363 15.848 152.477 81.02¢0 87.14¢ 87.14%9

STANDARD DEVIATION OF FLDW 17.671 4.205 17.555 22.045 25,739 4.412 31.728 2,433 2.112 2.112

MAXTMIM FLOW 1001.529 119.845 1007.188 1226.843 1414.143 262.292 1714.343 107.083 112.535 112.535

MINTMUM FLOW 0.600 G4.000 o.000 . 0.024 0.043 0.000 0.096 0.000 0.021 0.021 -
> FLOW VOLUME 2.27e+406 1.56BE+06 2.27E+06 4.10E+06 4.62E+06 5.66E+05 5.44E+06 2.B9E+06 3.11E+06 "3.11E+06 °

MO/DA/YR HR:MIN:SEC -STEP B ] 713 215 515 316 616 714 715 218 620

87.149 0.000 86.890 3.900 14.443 14.443 7.774 6670 7. 6.670

T BVERAGE FLOW
Q/(-% % STANDARD DEVIATION CF FLOW...... 2.112 G.000 2.1864 0.000 2.977 2.9717 0.828 2.38B3 0.8985 2.383
{ MAXIMIM FLOW.......... T 112.535 0,000 112.53¢% 0.000 181.2892  181.289 ' 28.600 152,689 28.600 152.689
"\‘m, MINIMOM FLOW. .. vvvvevrrrenseres 0.021 . 0.0c0 0.000 0.000 0.001 0.cc1 0.001 0.000 0.000 0.000
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FLOW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW.....o0vvinueean -
STANDARD DEVIATION OF FLOW...
MAXTMUM FLOW. . .iveeinnneras
MINIMUM FLOW.. .. 0000 unnn, ..
FLOW VOQLUME (CUBIC FEET),,..4vr..

MO/DA/YR HR:MIN:SEC STEP
AVERAGE FLOW. . euurrcncennnnancns
STANDARD DEVIATION OF FLOW......
MAXIMUM FLOW......... e
MINIMUM FLOW. ccvvrvunnranrerenas
FLOW VOLUME {CUBIC FEET)........

Mo/DA/YR HR:MIN:SEC STEP
AVERAGE FLOW. ..uvvavvrarrvaannss
ETANDARD DEVIATICN OF FLON .

MAXIMUM FLOW....
MINIMUM FLOW.....c..onn. ..
FLCW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC SIEP

MAXIMOM FLOW,.......... .

FLOW VOLUME (CUBIC FEET). ‘e

MO/DA/YR HR:MIN:SEC STEP

MINIMUM FLOW,..,
FLOW VOLUME (CUBIC FEET)........

MO/DR/YR HR:MIN:SEC STEP

AVERAGE FLOW. .vuienvvacnnenecanns.
'STANDARD DEVIATION OF FLOW......
MAXIMUM FLOW...
MINTMUM FLOW...
FLOW VOLUME (CUBIC FEET}........

CONVEYANCE ELEMENT FLOW DEFTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP
MAXIMUM DEPTH......
MINIMUM DEPTH...vvvr..
1

MO/DA/YR HR:MIN:SEC STEP
MAXIMUM DEPTH...................
MINIMUM DEPTH. uvucnusinninnnnas
1 .

MO/DA/YR HR:MIN:SEC STEP

MINIMUM DEPTH. . evvvevarivionnses

3.11E+06 4.58E-03 3,10E+06 4.21E-03 5,16E+05 5,16E+05 Z_.78E+05 2.3BE+05 2.77B+05 2.3BE+0E
1é 518 717 440 54e 418 €19 718 415 719
5.529 5.567 1.141 1.141 ©1.241 24.919 24.91% 24.874 111.764 0.045
1.856 1.748 0.672 0.672 0,541 4,782 4.782 4.767 5.866 0.045
97.000 94,728 55.689 55.689 41.764 221.786 221.78% 216.400 325.473 5.386
9.000 0.000 0.000 ¢.000 0.000 0,022 0.022 0.022 0.022 0.000
1.97E+05 1.99E+05 4.07E+04 4.07E+04 4.43E+04 B8.90E+05 8.90E+05 8.98E+05 3.99E+06 1.62E+03
618 120 721 416 520 220 423 420 624 722
111.764 106,953 4.811 6,045 0.074 106,502 36,068 142.644 142.644 134.146
5.866 4,611 1.689 0.045 0.030 4.645 9.670 13.228 13.228 10.381
325.473  233.000 ©2.473 5.386 2.519  233.000. 546.952 778.688 778.688  498.000
0.022 ¢.022 0.000 0.4000 0.000 0.000 0.000 0.056 0.056 0.056
3.99E406 2.82E406 1.72E+05 1.62E+03 2.66E+03 3.B0E+06 1.295+06 S.09E+06 5.G9E+06 4.79E+04
123 224 524 425 435 635 726 727 235 535
8.498 133.968 8.498 10.289 133.8968 133.968 131.522 2.4486 131.284 2.44%6
3,790 10,379 3.665 2.848 10,379 10.379 9,668 £.826 9.663 0.895
280.688 501.534 270.864 149.176 501.534 501.534 452.000 48,534 459.230 48,361
0,000 0.000 0,000 - 0,000 0,000 0.000 0.000 0.000 0.009 . ©.ceC
3.03E+05 4.78E+06 3.03E+05. 3.67E4+05 4.78E+06 4.78E+06 4.70E+0& 8.73E+04 4.62E+D6 8.73E+04
424 421 218 461 321 422 325 432 33z 427
133.730 15.816 15.823 35.¢678 34.010 42.1921 7.305 91.036 35,059 18.817
10.367 4.503 4.4450 9.780 6.202 7.608 0.352 12.924 2.482 5.301
498,633 247.791 235.9064 561.278 483.877 565.650 14.002 905,357 74,441 326,046
{4.000 0.000 0.000 0.000 a.8¢00 0.026 0.000 0,026 0.000 0.000
4.77E+06 5,.658E+405 5.65E+05 1.27BE+06 1.24E406 1,.51E+06 2,.61E+05 3,25E+06 1.25E+06 6.72E+05
327 627 724 725 433 126 228 434 428 229
10.760 10.760 §.728 2.032 B.728  150.430 1492.454 5.587  157.457  154.936
0.847 0.847 0.208 0.776 0.209 12.280 12.108 1.375 13,872 12.790
52.046 52.046 10.880 51.246 10.800 621.237  618.635 71.418 690,405  585.830
0.000 0.000 c.000 0.000 0.000 0.019% 0.000 0,000 0,000 ¢.Q00
3.8B4E+05 3.B4E+05 3.12B+05 7.25E+04 3.12E+05 5.37E+06 5.34E+06 1.9%E+05 5.62E+06 5,53E406
429 430 g00 201
162.384 50.420 25,028 7.305
13,988 13.367 ©7.818 0.352
6€52.323 737,097 506,697 14.003
. 6.001 0.000 G.000 0.9¢0
5.80E+06° 1.80E+06 8.94E+05 2.61E+03
301 302 204 304 331 231 205 305 206 207"
4.417 3.448 3.502 2,187 9.411 2.319 4.084 c.749 0.455 2.965
0.000 0.000 0.000 0.000 0.001 0.013 0.032 0.Cc00. 0.020 0,008
507 208 508 209 ko9 314 215 515 218 518
1.333 4.105 2,947 4.135 3.354 5.870 3.071 '0.000 1.638 0.920
o.cce 0.045 0.000 0.041 0.000 0.300 0.021 0.000 a.004 G.000
540 520 220. 224 524 235 535 2139 321 332
0.568 9.170 4£.100 4.527 1.006 5.738 0.586 2.792 6.190 10.469
0,000 9,000 0.020 G.024 G.000 0.000 0.000 0.000 0,001 0,000
327 228 229
3.469 '6.379 6.952
¢.ce0 0.001 0.000
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GRAPEVINE BASIN
FILENAME: GVB100EC.SUM
EXISTING CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
100-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSIS
{See detailed output for more information)

City of Greeley Comprehensive Drainage Plan Update ~ RCE Inc.
Grapevine Basln -~ Existing Conditions -~ 100-Year Storm

SUB-BRASIN INFLCWS

MO/DA/YR HR:MIN:SEC STEP 1 2 3 s 5 & 7 8 9 10

© AVERAGE FLOW. ... .....oeo.oeee... 11.918  27.138 5.573 13811  14.506  14.001  11.883  23.383  10.763  20.355

STANDARD DEVIATION OF FLOW...... 3.312 7.336 1.624 3.859 4,018 3.828 3.290 6.663 2.921 5.742

MANTIMUM FLOW. oo oo 181.557 351.534  ©99.181  214.733 235.435 196.63¢ 191.647 396.811 152.630 335,458

MINIMOM FLOW....... e, 0.000 0.000 0. 000 0,000 0.000 0.000 0. 000 0.000 €. 000 0.000

FLOW VOLUME (CUBIC FEET)........ 4.25E+05 9.69E+05 1.8SE+05 4.93E+05 5.18E+05 5.00E+05 4.24E+05 B.34E+05 3.84E+05 7,27E+05

MO/DA/YR HER:MIN:SEC STEP 11 12 13 14 15 16 17 18 18 20

BVERAGE FLOW. .« nnnnemaeeannness 9.208 6.884 9.143 8.860 7.268  17.047 9.715  13.226  12.907  40.%61

STANDARD DEVIATION OF FLOW...... 2.645 1.022 2. 608 2.404 2.061 4.530 ' 2.694 2482 3,600 11.175

MEXIMUM FLOW. v v vvassnasannnennns 157.181 104.581 155.251 123.046 121.220 250.273 151.434 1085.443  225.880 642.813

MINIMUM FLOW. o eeeeennaenans 0.000 £.000 0.000 0.000 0.000 £.000 0.000 0.000 0.000 0.000

FLOW VOLUME {CUBIC FEET)........ 3.20E+05 2.465+05 3.26E+05 3.20E+05 2.59E+05 6.05E+05 3.47E+05 4.728+05 4,61E+05 1,46E+06

MO/DA/YR HR:MIN:SEC STEP 21 22 23 24 25 26 27 28 20 30

. =aea 8.972 7.826 6.627  10.424 5.3456  18.418 3.034 9.202  60.098

.. 6.867 2.559 2.080 1.820 2,967 2.528 5.302 0.757 2.469  16.040

MEXIMUM FLOW. ... .- ©ooeosnn.s -, 467.853 152.724 104.680  92.770 174.323 139.085 327.010  34.070 124.210  870.707

MINIMUM FLOW. .. . 0.000 0.000 0.000 0.000 0.000 2. 000 0.000 0.000 0.000 g.000

FLOW VOLUME (CUBIC FEET)......... 8.18E405 2.2CE+05 2.79E+05 2.37E+05 . 3.72E+05 3.3dE405 6.58E+05 1.08E+05 3,29E+05 2.15E+06
MO/DA/YR HR:MIN:SEC STEP 31 32 33 3¢ 35 36 37
BVERAGE FLOW- -« e e neeoemmmmee e 3,349 1.994 3.967 4.465 6.669  50.803 2.640
STANDARD DEVIATION OF FLOW...... 0.897 0.470 1.085 1.204 1.799 6.456 1.412
MEXIMUM FLOW........oo.... -..  45.575  18.903  53.899  59.276  89.951 275.550  113.839
MINIMUM FLOH. e ereerennnn. .. ©.000 0.000 ¢.000 0.000 0.000 0000 0.000
FLOW VOLTME {CUBIC FEET)........ 1.20F#05 7.128+04 1.42E+05 1.50E405 2.38F+05 1,81E+06 0,42E+0Dd

f”ww“% CONVEYANCE ELEMENT OUTELOWS

& ‘) MO/DA/YR HR:MIN:S5EC STEP 301 402 302 204 304 403 331 631 700 701

9.654  36.993  28.177  28.360  27.375  41.186  41.174  41.174  41.174 0.000

1,815 g.470 a.781 4.773 4.410 6,244 3.347 3.347 3.347 Groen

109.078  3%6.066 16C.721  160.607 142.003 214.733  92.046  92.045  92.04G 9.000

©.000 0.012 ¢.000 £.000 0.000 9.009 0.005 ©.005 0.005 0.000

3.52E405 1.32E+06 1.01E+06 1.01E+06 O.TTE+05 1.47E+06 1.47E+06 1.47E+06 1.47F+06 6.04E-03

MO/DR/YR HR:MIN:SEC SIEP ' 231 431 404 605 704 705 205 . 505 aes 603

.................... 41.145 3.345  59.006  59.000  52.034 6.966  51.995 6.966  58.961 5.573

STANDARD DEVIATION OF FLOM...... 3.348 0.897 6.313 5.313 4,567 2.619 4.556 2.532 6.266 1.624

.................... 0p.035  45.575  326.134 326,234 154,000 1Y2.134 159.188  175.784  327.308 99181

.............. et 0.000 £.000 0.021 0.021 0.021 0.000 0.000 0.000 0.000 C.000

........ 1.47E+06 1.20E405 2.11E+06 2.11E+06 1.86E+06 2.49E+05 1.86E406 2.49E+05 2.10E+06 1.S86E+0S

MO/DA/YR HR:MIN:SEC STEP 702 793 400 206 406 © eDs 706 707 207 507

AVERAGE FLOW. .. ....ooooeeeen.... 2.259 3.312 3.314 2.360  16.361  16.361  10.184 6.176  10.1B0 6.176

STANDARD DEVIATION OF FLOW . 0.497 1.224 1.224 0.473 4.227 4.227 2,317 2.160 2.310 2.135

MAXIMOM FLOW......... .. 18.000  81.181  $1.181  38.750 213.120 213.120  54.400 128.720  B95.953 .131.537

MINTMUM FLOW..... . 0.000 0.000 0.900 0.090 £.001 0.001 0.001 9.000 0. 000 0.000

FLOW VOLUME (CUBIC FEET]........ §.06E+04 1.1BE+05 1.18E+05 B.42E+04 5.84E+05 5.84E+05 3.64E+05 2.20E405 3.635+05 2.20B+05

e e o L ) sty 0 g

AVERRGE FLOR............... ... 28.239  107.556 107.556 - 54.094  53.462  54.020 53.694 131.077 131.077  52.395

STANDARD DEVIATION OF FLOW...... 7.412 16,630  18.630 4.599  15.903 4.572  15.405  24.123  24.123 4,232

MAXIHMUM FLOW...... s . 403.710 1054.82C 1054.820 134.000 920.820 134.000 879.85¢ 1332.720 1332.728  118.000

MINTMUM FLOW.........o.. . 0.D16 £.039 0.039 0.039 0.000 0.000 0. 000 0.029 0.029 0.029

FLOW VOLUME (CUBIC FEET)........ 1.01E+06 3.84E+06 3.84E+05 1.93E+06 1.91E+0G 1.93E+06 1.92E406 4.68E+06 4.68E+06 1.B7E+06

"MO/DA/YR ER:MIN:SEC STEP 711 209 509 a1’ a1z 417 213 314 134 614

78.681  52.352 - 78.681  140.242 157.88%  18.858  185.707  ©8.38]  105.649  105.64¢

21.813 4.222  21.685  26.307  30.864 5.285  38.169 2.800 2.402 2.402

1214726  116.705 1210.718 1460.723 1€60.393  305.726 2055.773  123.143 138.786  138.788

0.000 £.060 ©  0.000 0.013 0.023 0.030 0.052 0.000 ¢.c1l 0.011

FLOW VOLUME (CUBIC FEE?)........ 2.81E+06 1.B7E+06 2.B1E+06 5.C1E+06 5.64E+06 6.73E+05 6.635+06 3.51E+06 3.775+06 3.77E+06

MO/DA/YR HR:MIN:SEC STEP 712 713 215 515 316 616 714 715 218 520

. BVERRCE FLOWe s vvsvnnasnnnnens 103.650 1.999  103.339 2,034 17.030  17.030  7.7M4 9.257 7,171 9.257

& ™ STANDRRD DEVIATION OF FLOW...... 2.251 0.379 2.320 0.365 3.729 3.728 0,901 3.130 0.898 3.130

*IMRXTMOM FLOW....... . . 120.000  18.788 120.093  17.987 226.013 220.013. 28.600 189.413  28.600 - 199.413

. MIEIMUM ELOW. .0 oovinonnonaains ¢.011 0.000 0.p00 0.000 0. 000 £.000 0.000 0.0a9 0.000 0.000
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FLOW VOLUME {CUBIC FEET)........ 2.76E+06 7.14E+04 3.69E+06 7.26E+04 6.08E+05 6,0BE+05 2.78E+05 3.30B+05 2.717E+05 3.30E+05

MO/DA/YR HR:MIN:SEC STEP 716 3] 717 440 540 418 619 718 415 718 e
__________________ —— . 3
AVERAGE FLOW...uevrvriarrananan, ©.802 6,866 2.455 2.455 2.501 27.862 27.862 26.937 132.31¢ 0.%2¢6 | E
STANDARD DEVIATION OF FLOW...... 2.104 2.9027 1.260 1.260 1.036 5.563 5.563 3.265 6.511 0.482 ~, ,}
MAXIMUM FLOW...........vnrennnnn 97.000 96.703 102.413 102,413 76.438 255.893 255.893 216.4¢00 351,802 39.493 e
MINIMUM FLOW...cunamnrranrannran 0.000 9.900 0,000 0,000 G.000 0.012 0.c012 0.¢12 0.012 0.000
FLOW VOLUME {CUBLIC FEET)........ 2.43E+05 2.45E+05 B8.76E+04 8.76E+04 8.93E+04 9.95E+05 9.95E+05 9,6ZE+05 4.72E+06 3.30E+04
MO/DA/YR ER:MIN:SEC STEP 618 720 721 416 520 220 423 420 €24 722
AVERAGE FLOW...ostennentnannnanas 132,310 123.829 8.481 0.926 1.036 123.291 43.463 167.789 167.789 152.939
STANDARD DEVIATION OF FLOW...... 6.511 4.440 2.618 0.482 0.414 4.498 11.783 15.214 15,214 10,507
MAXIMUM FLOW 351.602 233.000 118.602 39.493 29.974 233.011 642.813 €72.691 873.691 498.000
MINIMUM FLOW 0.012 0.012 0.9000 0.000 0.000 0.coo 0.000 ¢.031 0,931 0.031

FLOW VOLUME (CUBIC FEET),....... 4,72E406 4.42E+06 3.03E+05 3.30E+04 3.70BE+04 4.40E+06 1.535E+06 O5.99E+06 5.99E+406 5.46E+06

MO/DA/YR HR:MIN:SEC STEP 723 . 224 524 425 435 635 726 727 235 535
14.850 152.%127 14.850 13.296 152.727 152.727 149.585 3.143 149.302 3.143

5.787 10.506 5.651 3.618 10,506 10,506 9.643 T 1.072 9.640 1.032

375.691 501.375 375.933 182.721 501,375 501.375 452.000 43,375 455,580 46,287

0.000 0.990 C.000 ¢.000 0,000 0,000 0.0CG 0.000 0.000 0.000

5.30B4+05 5.25E+06 5.30E+05 4.75E+05 S5.45E+06 5.458+06 5_34E+06 1.12E+05 5.33E406 1.12E+05

424 421 .219 ‘ 461 321 . 422 3zs5 432 33z 427

152,444 21.388 z1.3¢%8 44,332 43.279 52.251 8.722 105,048 49.088 25.025

10,495 5,984 5.810 12.9091 §.937 10.755 0.424 16.948 3.615 7.106

500.779 319.031 308.405 682,390 602.912 723.692 16,998 975,562 146.448 378.882

MINIMUM FLOW.....cvenaean-. .. 0.000 0.000C 0.000 Q.000 G000 0.014 0.000 ¢.014 c.oce 0,000

5.44E+06 7.64E+05 7.64E+053 1.58E+06 1.55E+06 1,87E+06 3,11E+05 3.75E+06 1.75E+06 8.93E+05

FLOW VOLUME {CUBIC FEET)

MO/DA/YR HR:MIN:SEC STEP 327 627 724 725 T 433 426 228 434 428 229
16,977 16,977 8.772 B.206 8.772 170.562 169.416 12.671 185.121 . 182.061
- 3,008 3.099 0.208 3.048 0.209 12.766 12.5%6 3.824 16.575 15.425
MAXIMUM FLOW....oovvveanranunrers 220,221 220,221 16.800 209.421 10.800 646.851 642.13% 251.431 866.976 764.661
MINIMUM FLOW.........000.n P G.000 0.000 0.c00 0.cc0 0,000 0.010 0.0C0 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ 6,06E+05 6.06E+05 3.13E+05 2.23E+05 3.13E+05 6.09E+06 6.05E+G6 4.52E+05 &.61E+06 6.50E+06
MC/DA/YR HR:IMIN:SEC STEP 428 430 see 901
AVERAGE FLOW......00nvren vrreren 191.283 60.098 35.873 8.722
STANDARD DEVIATION OF FLOW...... 16.933 16.040 10.584 ¢.424
MAXIMUM FLOW.... 860.252 870.707 663.334 16.998
MINIMUM FLOW....ccuuaucuuuncanas 0.coo0 a0.000 0.000 0.000 . . -
FLOW VOLUME (CUBIC FEET)........ 6.893E+06 2.15E+06 1.28E+06 3.11E+05 . ;/ ey
. i }

CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP 204 304 331 231 205 505 206 207
MAXIMUM DEPTH. . .. 3,850 2.818  10.977 2.44% 4.084 0.832 0.455° 3.000
MINIMUM DEPTH. . euvennnennnen... 0.000 0.000 0.001 0.010 0.024 0.000 0.017 0.006
i .

MO/DASYR HR:MIN:SEC STEP 507 208 508 209 509 314 - 218 515 218 518
MAKIMUM DEBTH. . «vverrvvernnenses 1.535 4,105 3.260 .4.132 3.703 6.621 1.274 0.463 1.639 0.824
MINTMUM DEPTH. . vevevrynn- e 0.000 RET 0.000 0.031 0.000 0.300 0.016 0.000 0.ce3 0.000
1

MO/DA/YR HR:MIN:SEC STEP 540 520 220 224 524 235 535 219 3z1 332
MAXIMUM DEPTH..... vt 0.688 0.538 4.100  .4.526 1.142 5.742 0.584 3.099 6.262  10.723
MINIMUM DEPTH......... e ienan 0.000 0.000 0.015 0.018 0.000 8.000 0.000 0.000 0.001 0.000
1 . .

MO/DA/YR HR:MIN:SEC 327 228 229
MAXIMUM DEPTH. . 3,715 6.486 7.818
MINIMUM DEPTH. . 0.000 0.000 0.000
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GRAPEVINE BASIN
FILENAME: GVBG02FC.SUM
FUTURE CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
2-YEAR EVENT

a SUMMARY QF EPA SWMM ANALYSIS
[See detailed output for more infermation)

City of Greeley Comprehensive Drainage Plah Update - ACE Inc.
Grapevine Basin - Future Conditions - 2-Year Storm

SUB-BASIN INFLOWS

Page 10f2

MO/DA/YR HR:MIN:SEC STEP 1 2 3 4 5 6 7 ] 9 10
1.285 2.768 1.106 1.532 3,361 2.401 2.864 3.898 0.949 3.412
STANDARRD DEVIATION OF FLOW...... 0,346 0.719 0.300 0.412 0.865 J.813 0.737 1.021 0,262 0.885
MAXIMUM FLOW, . .vovinrnncunncenss 20,270 40.770 1B.960 24.510 52.1G0 35.430 44,180 63,020 14.730 53.680
HINIMUM FLOW. tan 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.0e0 0.000
FLOW VOLUME (CURIC FEET)........ 4.62E+04 2,.8BE+04 3.95E+04 5.47E+04 1,20E+05 B8.57E+04 1.02E+05 1.38E+05 3.39E+04 1.228+405
MO/DA/YR HR:;MIN:SEC STEP 11 1z 13 14 15 1¢ 17 18 18 - 20
AVERAGE FLOW............ PPN . 1.52¢ 0.828 1.637 -0.662 1.305 3.315 1.802 3.720 2.8675 8.207
STANDARD DEVIATION OF FLOW .. 0.40% 0.231 0.429 0.184 0.341 0.810 0.412 0,913 0.707 2,052
MAXIMUM FLOW....... 25.150 13.360 26.440 10.080 20.770 46,103 24.180 52.228 44,450 121.933
MINTMUM FLOW........... 0.000 4.0800 0.000 0,000 0.¢00 0.000 ¢.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ 5.45F+04 2.99E+04 5.84E+04 2,36F+04 4.66E+04 1.1BE+05 5.72E404 . 1.33E+05 9.55E+04 2,93E+05
MO/DR/YR HR:MIN:SEC STEP 21 22 23 24 25 26 27 28 22 30
5,824 1.655 0.395 1.890 2.202 1.911 3,508 0.536 0.338 €.228
1.582 0.435 0,116 0.462 0.574 0.47¢ 0.239 0.159 0,103 2.071
110,390 26.870 6.241 25,824 34,880 27.049 52,800 3.060 5.5822 116,310
¢.000 0.000 0.000 0,000 4.000 0.000 0.000 4.000 04.000 0.000
2.01E+05 5.91E+04 1.41E+042 6.75B+04 7.86E+04 6.BZE+04 1.25E+05 1.91E+04 1.20E+04 2.94E+05

31 32 33 34 35 36 37

0,409 0.000 1.703 1.948 0.735 3.533 0.000

0.121 0,000 0.453 0.516 6.20%9 ¢.390 0.000

6.520 4.000 28.020 33,010 11.690 8.900 0,000

0.000 0.000 a.000 0.000 0.000 0.000 0.oeo

1.46E+04 0.00E+00 6.0BE+0D4 6.95E+04 2.63E+04 1.26E+05 0©,00E+00

//’~‘f>CONVBYANCE ELEMENT QUTFLOWS

b : -

5 MO/DA/YR HR:MIN:SEC STEP 301 402 302 204 304 403 331 631 700 701
AVERAGE FLOW......c... .vvanaans 0.53% 3.305 0.000 ¢.000 0.000 1.532 1.532 '1.532 1.532. 0.000
STANDARD DEVIATION OF FLOW...... 0,012 0.715 ¢.000 0.000 0.000 0.412 0.380 0.380 0.380 G. 000
MAXIMUM FLOW. ...t ioeennnnrunnns 0.700 40.911 0.000 0.000 0.000 24.510 19.585 . 19.585 19.585 0.000
MINIMUM FLOW.....o0onn.. 0.600 0.co0 Q.000 0.000 0.000 0.000 0.000 0.000 0.000

1.18E+03 0.00E+00 O0.00E+DC 0.00E+00 5.47E+04 5.47E+04 5.47F404 5,47E+04 5.36E-05
431 404 605 704 705 205 505 405 603
0.409 5.303 5.303 5.303 0.000 5.303 0.000 5.303 1.106
G.121 1.336 1.336 1.3386 0.000 1.324 0.000 1.324 0.360
€.520 73.753 13.753 73.753 0.000 74.084 0.000 74.084 18.960
0.000 0.000 0.000 0.co0 0.000 0.000 0.000 0.000 0.000
1.46B+04 1.89E+05 1,.89E+05 1.89E405 3.49E-08 1.89E+05 3.11E-08 1.89F+05 3.95E+04
703 400 206 406 806 606 7086 707 207
0.008 0.c08 1.199 3.599 3.365 3.365 3.365 0.000 3,359
0.008 0.co8 0.265 0.840 0.217 0.217 0.217 _0.oco 0.218
0,960 0.960 14.216 43,619 7.622 7.622 7.5822 0.000 7.621
MINIMUM FPLOR. ................. . 0.000 0,000 0.000 0.000 4.000 0.000 0.000 0.000 0.000 0.4900
2.88E+0Z -2,88E+02 4.2ZBE+04 1.29E+05 1.20E+05 1.20E+05 1.20E+405 1.23E-03 1.20E+05
. . T T { i ] () T [ e T Y 0 QO i o e

. 6.229 14.538 14.938 14,303 0.635. 14.281 0,805 18.594 18.894

0.787 2.946 2.946 2.689 0.385 2.632 0.317 3,798 3.798 -
MAXTMUM FLOW. . cauivnrnnnnnnsn .- 4.000 45,433 170,595 170.595 134.000 36.595 132.257 24,7895 197, €55 197,655
MINIMOM FLOW .. ¢.000 4.000 0,000 0.000 0.co0 0.000 0.000 g.oo0 | 0.000 0.000
FLOW VOLUME " {CUBIC FEET}......u- 1.18E~03 2.22E+05 5.33E+05 5.33BE+05 5.11E405 2.27E+04 5.10E+05 2.87E+04 6.78E+05 6.78E+05
_MO/DA/YR HR:MIN:SEC STEP 710 711 209 509 411 412 417 413 314 414
. 16.234 2.780 16.217 2.760 20.502 22.290 3.239 26.190 10.775 12.080
STANDARD DEVIATION OF FLCW 2.857 1.208 2-B41 1.158 4.0%8 4.542 0.841 5.478 0,276 0.273
...... 118.000 72.655 120.683 77.827 | 210,657 230.1387 50.620 278,817 13.396 22.134
..................... 0.000 0.000 0.000 0.000 0.000 0.000 4.000 0.000 G.000 0.000
FLOW VOLUME (CUBIC FEET)...... . 5.BOE+05 9.8SE+04 5.79E+05 S.85E+04 7,.32FE4+05 7.968+05 1.16E+05 9,35E+05 3.B85E+05 4.31E+05
MO/DA/YR HR:MIN:SEC STEP 614 712 713 215 513 316 616 714 715 218
12.080 ~ 12.080 0.0¢0 i2.013 0.000 3.308 3,308 3.308 0.000 3.306
0.273 9.273 0.000 .0.285 0.000 0.375 0,375 0.375 -0.000 0.374
22,134 22.134 0.000 22.356 0.000 12.400 12.400 12.4¢0 0.000 12.382
0.000 0,000 0.000 0,000 -0.000 0.000 0.000 0.000 0.0c0" 0.000



FLOW VOLUME (CUBIC FEET)...... f

MQ/DA/YR ER:MIN:SEC STEF
AVERAGE FLOW.......iivinavansrns
STANDARD DEVIATION OF FLOW..

MINIMUM FLOW,.ccvirrnrmranunn
FLOW VOLUME (CUBIC FEET}........

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW.....vcovvviiennnnns
STANDARD DEVIATION QF FLOW..
MAXIMUM FLOW.... va
MINIMUM FLOW...ovounrnnes

FLOW VOLUME (CUBIC FEET) .......s

MO/DA/YR HR:MIN:SEC STEF
AVERACE FLOW.:evineravrrs weerean
STANDARD DEVIATION OF FLOMW..

FLOW VOLUME (CUBIC FEET}.

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW tesaarenn
STANDARD DEVIATION OF FLOW..

MINTMUM FLOW.......
FLOW VOLIME (CUBIC FEET)........

MC/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW,.......... vesrseanan
STANDARD DEVIATION OF FLOW..
MAXIMUM FLOW.............

MINIMUM FLOW........ PPN
FLOW VOLUME (CUBIC FEET)........

AVERAGE FLOW.......... e
STANDARD DEVIATION OF FLOW..

MINIMUM FLOW...... R .
FLOW VOLUME {CUBIC FEET)........

CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP
MAXIMUM DEETH. ...
MTNEMUM DEPTH..s.uueerrs
i

MCO/DB/YR HR:MIN:SEC STEP
MAXIMUM DEPTH...........
MINIMUM DEPTH..........
1

MO/DA/YR HR:MIN:SEC STEP
MANIMUM DEPTH....... reretasaaan
MINIMUM DEFTH. ..cvere-eennaeen.
i

MC/DR/YR HRE:MIN:SEC STEP

MAXIMUM DEPTH..... bererdsaaanaaa
MINIMUM DEPTH..... crrrerenaenes

4.31E+05 4,31E+05 2.86E-04 4.29E+05 0.00E+00 1.18F+05 1_18E+05 1.18E+05 T.15E-05 1,18E+05
520 716 518 717 440 540 418 619 718 415
0.000 0.000 0.000 0.000 0.000 0.000 7.026 7.026 7.026 16,039
0.000 G.000 0.000 0.000 0.000 0,000 i.105 1.105 1.105 1.316
0.000 4,000 0.000 0.000 g.0o0 0.000 56,233 56.233 56.233 78,588
0.000 Q.000 0.000 a.000 0.000 0.0090 0.000 0.000 0.000 0.000
7.158-05 7.15E-05 0.00E+00 4.26E-12 4.26E-12 0.00E+00 2,51E+05 2.51E+05 2.51E+05 6.BOE+05
719 618 720 721 416 520 220 423 420 624
0.000 19.039 19.038 4.000 0.000 0,000 18.922 8,207 27.129 27.12¢9
0.000 1,318 1.316 0.9000 0.000 0.000 1.308 2.052 3.223 3.223
4,000 78.568 78.588 0.000 0.000 0.0Q00¢ 76.154 121.833 183.797 193.797
¢.000 6,000 Q.000 0.900 0.000 0.00¢ 0.000 0.00¢ 0.000 0.000
6,198-04 &.80E+05 6.80E+05 5.72E-04 6.1%E-04 1.05E-03 §.76E+05 2.93E+05 $.69E+05  9.6IE+05
722 723 224 524 824 425 435 635 726 727
27.129 0.000 27.081 0.000 1.118 1.118 28.200 28.200 28.200 0.000
3.223 0.000 3.217 0.000 0.033 0,033 3.21¢ 3.218 3.21¢ J.000
193.797 0.000 190.863 0.000 1.634 1.634 191,367 191,367 191.367 0.000
0.000 0.000 0.000 0.000 0.000 0,000 0.coco 0,000 0.000 7.000
9.69E+05 1.14E-03 9.67E+05 0.00E+00 3,99E+04 3.99E+04 1.01E+06 1.01E+06 1.01E+06 5.72E-04
235 535 424 421 2139 4861 321 422 825 432
28.132 0,c00 28.132 2,675 2.094 8.308 7.807 9.462 ¢.648 12.995
3.203 0.60¢ 3,203 0.707 0.683 2.187 0.582 0.806 0.015 0.980
189.609 0.000 189.609 44,450 41.865 139.064 16.374 37.461 0.794 37.488
0.000 0.000 0.000 0.000 d.000 4.000 o, co0 0.000 0.o0g 0.000
1.00E+06 4.88E-0d4 1.00E+06 9.55E+04 9.58E+04 2.97E#05 2.79E+05 3.38E+D5 2.31E+04 4,64E+05
332 427 327 627 724 125 8§33 433 426 228
5.7860 3.509 2.030 2.030 Z2.030 0.900 1.438 3.449 33.513 33.250
0.190 0,839 0.058 0,058 0.058 0.900 c.068 0.123 3.677 3.548
7.175 5¢.8C0 2.904 2.904 2.904 ©.000 2.684 5.582 216.255 207.951
4.000 0.ccoe 0.000 0,000 0.000 £.000 0.000 0.000 0.000 0,000
2.06E+05 1.25E+05 7.258+04 7.25E+04 7.25E+04 2.BEE-04 5.14E+04 1.248+05 1.20E+06 1.19E+06
834 434 828 428 229 429 430 900 S0l
1,827 1.807 0.506 35.564 35.200 35.536 g.228 1.131 0.648
0.112 a.112 0.03¢ 3.643 3.145 3.179 2.071 0.325 0.015
3.852 3.952 1.362 2il.848 148,691 152.054 116,310 17.770 ©.794
0.000 0.000 0.000 0.000 0.000 0.000¢ 0.000 0.000 0.000
6.45E+04 - 6.45E+04 1,81E+04. 1.2TE+06 1.26E+06 1.27E+06 2.94E+05 4.04E+04 2.31E+04
301 302 204 304 331 231 205 505 2086 207
1.140 0.755 0.o0ce 0.000 2.161 0.981 2.421 0.000 0.409 0.710
0.000 0.000 0.060 0.000 ¢.c00 Q.000 0.000 0.000 0.000 0,000
507 208 508 209 502 314 215 515 218 518
0.000 4.018 6.406 4.095 0.898 1.400 1.155 ¢.000 0.91% G¢.000
0.000 0.000 0,0c0 0.000 0.000 0.300 0.000 0.000 g.0c0 0.000
540 520 220 224 " 524 235 535 219 321 332
0.000 0.000 1.948 2.372 .0.000 3.153 0,000 1.141 3,250 3.875
0.090 0.000 0.co0 0.000 0.000 0,000 0.000 0.000 -0.000 0.000
327 2z8 229
0.761 3.670 3,49%
0.000 0.000 0.000
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GRAPEVINE BASIN

FILENAME: GVBOOSFC.SUM

FUTURE CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
5-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSIS
(See detailed putput for more informaticn}

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Future Conditions - 5-Year Storm

SUE-BASIN INFLOWS

MCO/DA/YR HR:

MIN:SEC STEP

MINIMUM: FLOW. .. .o nuvannas
FLOW VOLUME (CUBIC FEET)

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW. .. .. c. e irinnnnsn
STANDARD DEVIATION OF FLOW .
MAXIMUM FLOW................0..,
MINIMOM FLOH..osaus.. heereeeeean
FLOW VCLUME (CURIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

MINIMUM FLOW....... ——
FLOW VOLUME (CUBIC FEET}.

CONVEYANCE ELEMENT OUTFLOWS

MO/DA/YR HR:MIN:SEC STEP

FLOW VOLUME (CUBIC FEET)..vvus.n

MO/DA/YR HR:MIN:SEC STEF

MINIMUM FLOW....... .e
FLOW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP
AVERRGE FLOW. ... vinnnnniannnnn
. STANDARD DEVIATION OF FLOW

1 2 3 4 ) 6 7 B 9 10
3,082 €.898 1.8587 3.648 5.704 4.390 - 4.778 7.4717 2.538 6.607
06.827 1.830 0.549 0.985 1.482 1l.302 1.242 2.012 0.8699 1.765
45.800 105.015 35.190 59.570 B2.706 76.253 74.873 124.01¢ 40.417 107.000
0.000 0.000 Q.000 0.000 6,000 0.000 0.000 0.000 0.000 G.000
1.09E+05 2.46E+05 7.13E+04 1.30E+05 2.04E+05 1.78E+05 1.71E+05 2,67E+05 9.28E+04 2,36E+C5
11 12 13 14 . 15 18 .17 18 198 20
2.980 i.922 3.044 2.008 2.450 6.019 3.128 5.87%¢ 4.738 14.716
0.813 0.521 0.816 0.543 0.655 1.502 0,823 1.440 1.273 3.763
51.270 30.510 50,770 20.862 40,410 87.850 48.8620 84.377 80.240 229,671
0.000 0.000 0.000 0.000 0.000 v.000 0.000 0.000 0.000 0.000
1.06E+05 6.86E+04 1.09E+05 7.16E+04 8.758+0D4 2,15E+05 -1.12E+05 2,10E+05 1,69E+05 5.25E+05
21 22 23 24 25 28 27 28 29 30
5.341 3.073 1.4064 3.192 3.9270 3.405 6.823 1.22% 2.078 19.365
2.643 0.826 a.409 0.787 1.055 0.864 1.874 0.331 0.5%0 5.014
186,820 51.470 23.222 44.890 64.350 50,249 120,480 19.400 33,020 2D2.828
¢.oac 0.000 0.000 ¢.000 0.000 0.000 0.000 0.000 0.000 0.000
3,33E405 1.1CE+05 ©5.23E+04 1.14E+05 1.42E+05 1.22E+05 2.44E+05 4.38E+04 7.42E+04 €.51E+05
31 3z 33 34 35 36 37
4.970 0.249 2.703 3.077 1.819 12.044 0.000
0.257 0.067 0.714 0.807 0.517 1.512 0.000
14.020 3.387 '46.120 5z2.020 28.485 97.893 0.000
0.000 0.000 0.000 c.000 0,000 0.000 o.oco
3.46E+04 B.91E+03 9.65BE+04 1.10E+05 6.85F+04 4.30E+05 0.0D0E+00
301 402 302 204 304 403 331 631 7c0 701
1.769 8.669 0.000 ¢.000 0.000 3.648 3.648 3.648 3.548 0,000
0.110 1.832 0.000 0.000 0,000 0.995 0.840 0.840 0.840 0.c00
4.144 108.554 0.000 0.000 0.000 58,570 33.740 33.740 23.740 0.000
0.000 0.000 0.000 4. 000 G¢.000 0,000 4.600 0.¢00 0.000 0.000
6.32E+04 3,09E+05 0,00E+00 C.00E+00 O0.00E+00 1.30E485 1.30E+05 1.30E+05 1.30E+05 5.72E-04
231 431 404 605 7064 705 205 505 405 603
3.647 0.3970 10.321 10.321 10.321 0.000 ic.320 0.000 10.320 1.997
0.837 0.257 2.453% 2.455 2.455 0.000 2.438 0.000 2.438 0.549
33.70% 14,020 131.838 131.8B38 131.838 0.000 131.120 0.000 131.120 35.190
0.040 0,000 0.000 0.000  D.000 ¢.000 0.00C 0.000 0.000 0.000
_1.30E+05 3.46E+04 3.68E+05 3.68E+05 3.68E+05 5.59E-07 3.68E+05 4.97E-07 3.6BE+05- 7.13E+04
702 703 400 206 4086 B0G 606 708 707 207
1.608 0.382 0.389 1.713 6.704 ' 6.287 6.287 6,287 6,000 6.280
0.390 0.202 0.202 . 0.382 1,606 0.412 0.412 0.412 0.000 0.412
18.000 17,190 17.190 17.471  87.849 14.521 14.521 14.521 0,060 14.516
0.006 G.coo G¢.000 0,000 0.000 0.000 0.000 0.960 0.000 0.000
5.74E+04 1.3%E+04 1.39E+04 6.125+04 2.39E+05 2.24E+05 2.24E+05 2.24E+05 1.07E-03 2.24E+05
g (R (b g - 206 S g £ G s
0.000 11.058 27.986 27.9680 22.200 5.786 22.18] ‘5,962 35.519 35.619
0.000 1.348 5.451 5.45] 3.539 2.478 3.481 2.179 7.028 7.028B
0,000 78.684 316.559 316.558 134.000 1B2.559 133.973 142.401 371.337 371.337
0.000 0.000 0.000 0.000. 0.0C0 0.000 0.000 ¢.000 0.000 0.000
8.28E-04 3.085E405 9.99E+05 9.99E+05 7.83E+05 2.078+05 7.92E+05 2.13E+05 1.27E+06 1.27E+06
716 711 208 508 411 412 417 413 314 - 414
23,292 12.327 23.268 12.328 38.576 43.096 6.172 51.274 22.059 24.509
3.487 4.149 3,478 4.081 T7.647 8.760 1.638 10.772 0.630 0.601
118.000  253.337  120.099 246.278  393.852  449.648 99.390 555,701 30.154 42.396
0.000 0.000 0.000 0.000 - 0.000 4.000 0.000 ¢.000 0.000 0.cco
B.32E+05 4.40E+0S B.31E+05 4.40E+05 1.38E+06 1.54E+06 2.20E+05 1.B3E+06 7,8BE+05 B.75E+C5
614 112 713 215 515 . 3146 616 714 715 216
24.508 24,509 0.000 24.402 0,000 6.006 6.006 £.006 0.000 $.003 .
9.601 0.601 0.000 0.619 . 0.000 0.687 0.6687 0.687 ¢.000 0.686
43.396 43,396 0.900 44.488 0.000 23.010 23.010 22.010 0.000 22.987
0.000. 0.000 0.000 0.000 g.o000 0.000

0.000 0.000 0,000 0.000
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MINIMUY DEFTH......... heeheeaas 0.000
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FLOW VOLUME (CUBIC FEET)........ g.75E+05 B.78E+05 1.72E~03 §,7iE+05 0,.38E-D4 2.14E+05 2.14E+05 2.14E+05 1,01E-04 2.14E+05
MO/DB/YR HRIMIN:SEC STEP 620 716 518 717 440 540 418 618 718 415
0.000 0.000 a.000 0.000 0.000 0.000 11.879 11.878 11.879 36.281

0.000 0.000 0,000 ©,000 0.cco 0.000 1.814 1.814 1.814 2.256

0.000 0.000¢ 0.000 0.000 0.cco 0.000 90.371 90,371 90.371 134,880

0.000 0.000 0,000 0,000 ¢.coo0 0.000 0.000 0,000 0.000 g.coe

1.01E-04 1.01E-04 1.36E-04 6.00E-12 6.00E-12 9.70E-L.2 4,24E+05 d4.24E+05 4.24E+05 1,30E+06

18 618 720 721 1€ 520 220 423 420 624

0.0060 36.281 36.281 0,000 o.000 0.000 36,097 14.716 50,813 50.813

o.0co 2.256 2.256 0.000 0.000 0.000 2,251 3.763 5.735 5.735

¢.cc0 134.860 134.880 0,000 0.000 0.000 131.816 229,671 352.768 352.768

a.cco 0.coc 0.000 0.000 0.0090 0.000 0.000 0,000 0.000 0.000

2.64F-03 1,30E+06 1.30E+06 3.43E-03 2.64E-03 4.22E-03 1.29E+06 5,25E+05 1.81E+06 1.81E+06

722 723 224 524 824 425 435 635 726 727

AVERAGE FLOW....... N vee 50.813 0.000Q 50.737 0.000 1.851 1.891 52.628 52.628 5z.628 0.000
STANDARD DEVIATION QF FLOW. .. 5.735 0.000 5.725 0.000 0,056 a.056 5.72¢ 5.726 5.726 0.000
MAXTMUM FLOW........occ0ennn .- 352.768 0.000 347.373 0.000 2.744 2.744 348,233 348.233 348.233 0,000
MINIMUM FLOW.......ccivivianiaaaas 0.000 0.000 0.c00 0.¢co 0.000 0.000 c.cco 0.000 0.000 0.0660
FLOW VOLUME (CUBIC FEET}........, 1.81E+06 OC.00E+00 1.81E4+06 O0.00E+00 6.75E+04 6.75E+04 1.88E+06 1.88E+06 1.8BE+06 1.14E-02

MO/DA/YR HR:MIN:SEC STEP 235 535 424 421 219 461 321 422 825 432
AVERBGE FLOW. . ...... ... oeiaons 52.521 0.000 52,521 4.738 4.754 14,094 13.376 16.450 1.171 28,744
STANDARD DEVIATICN OF FLOW...... 5.704 0,000 5.704 1.273 1.242 3.771 0.621 1.098 0.027 2.523
MAXIMUM FLOW........ccvecnnnnns 343.451 0.000 343.451 80.240 78,2717 241.703 21.662 64.407 1.428 157.399
MINIMUM FLOW...... rearararrerras G,000 0.000 0.000 0,000 [ o.000 0,000 0.000 0.000 . 0.000
FLOW VOLUME (CUBIC FEET)........ 1.88E+06 9.87E-03 1.88E+06 1,69E+405 1.70E+05 b5.03E+05 4.78E+05 5.B7E+05 4,18E+04 1.03E+06

332 427 327 627 724 725 833 433 426 228

7.892 6,823 3.9286 3.926 3.926 0.000 2.284 6.210 62,137 61.683

0.196 1.874 0.109 0.109 9.109 0.000 0.108 0.211 6.563 6.371

9.037 120.480 5.485 5.485 5.485 G.000 4,227 9.703 392.005 376.279

MINIMUM FLOW 0.000 0.000 0.000 4.000 0,000 0.000 0.000 0.000 0,000 0,000
FLCW VOLUME 2.82E+05 2.44F+05 1.40E+05 1.40E+05 1.40E+05 7.87E-04 8.15E+04 2.22E+05 2.22E+06 2.20E+06

MO/DR/YR HR:MIN:SEC STEP 834 434 B28 428 222 429 430 200 901
AVERAGE FLOW... can 2.855 2.855 1.157% 65.695 64.883 66.5861 19.365 3.383 i.171
STANDARD DEVIATION OF FLOW...... 0.177 0.177 ¢.073 6,529 5,722 6.005 5.014 0.924 0,027
MaXIMUM FLOW,.... aae 6,250 6.250 2.g08 382.868 289,998 308.420 292,828 52,717 1.428
MINIMUM FLOW. oot i i vneenannnanns 4.9000 0.000 0.000 0.000 0,000 0.000 . g.800 0.000 0,000
FLOW VOLTME (CUBIC FEET)........ 1.028+05 1.02E+05 4.13B+04 2.358:+06 2,32E+06 2,.39E+06 6.91B+05 1.21E+05 4.185+04
CONVEYANCE ELEMENT FLOW DEPTHS {IN FEET)

MO/DA/YR HR:MIN:SEC STEP 361 302 204 304 3z 231 205 505 206 207
MAXTMUM DEPTH. . .vauuariinininas 2.189 1,982 0.000 0.000 3.291 1.328 3.503 o.coc 0.44¢ 0.%82
MINIMUM DEPTH. ... ocneeninnnnnn 0.900 0.co0 0.000 0.000 0,000 0.000 0.000 0.000 0,000 9.000
t .

MO/DA/YR HR:MIN:SEC STEP 507 208 508 209 508 -314 215 515 218 518
MAXIMUM DEPTH... cene 0.000 4,104 1.295 4,140 1.615 2.426 1.662 0.000 1.357 0.000
MINIMUM DEPTH. . .vvvvrrrvvrs . 0.000 0.000 0.000 0.000 0.000 0.300 o.cce 0.000 ¢.0c0 0.000
1

MO/DA/YR HR:MIN:SEC 540. 520 220 224 524 235 535 213 321 332
- MAXIMUM DEPTH. e evearaea. 0,000 0.0D00 2.648 3.401 0.000 "4.549 0,000 1.554 4,761 5.874
MINIMUM DEPTH.......-..... PR 0.000 0.000 0.900 0.000 0.000 0.000 0.000 0.000 ¢.000 0.000
1

MO/DA/YR HR:MIN:SEC STEP 327 228 229
MAXIMUM DEETH.....vovnnnnnannras 1.440 4,981 4.753

0.coc 0.000

L




GRAPEVINE BASIN
FILENAME: GVB0O10FC.SUM
FUTURE CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
’ 10-YEAR EVENT

SUMMARY OF ERA SWMM ANALYSIS
(See detailed output for mere information)

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Frture Conditions - 1d-Year Storm

SUB-BRSIN INFLOWS

MO/DL/YR HR:MIN:SEC STEP T 2 3 4 5 . & 7 B 9 10

4.303 10.275 2.639 5.340 7.313 6.967 6.101 10.188 3.830 8.9296

1.179 2.640 0.713 1.413 1.875 1.778 1.560 2,822 1.021 2.359

69.560 1482.770 48,130 84.720 115.580 103.860 95,740 168.920 57.680 145,760

0.000 0.0c0 0.000 0.000 o.cco 0.000 0.000 0.000 0.000 0.0060

1.61E+05 3.67E+05 9.428+04 1.%1E+05 2,61E+05 2.49E+05 2.1BE+05 3.64E+05 1.40E+05 3.21E+05

MO/DR/YR HR:MIN:3EC STEP 11 12 13 14 is 16 17 18 i9 20

AVERAGE FLOW... RN .. 4.0869 T 2.769 4.096 3.142 3.2B5 7.97¢ 4.271 7.287 6.208 19,380

STANDARD DEVIATION OF FLOW... 1.087 0.726 1.080 0.811 C.8686 1.3563 1.102 1.758 - 1.643 4,893

MRETMUM FLOW....oeviunnsas e 68.960 42.530 68.130 44.164 54.120 112.764 €5.770 102.437 105,850 223.758

MINIMUM FLOW. ... 0ovvnnnmuinnacna 0.000 [ 0.000 0.000 0.000 0.000 0.000 0.000 o.0co 0.0¢0

FLOW VOLUME ({CUBIC FEET)........ 1.45E+05 9.89E+04 1.46E+05 1.12E+05 1.17E+05 2.85BE+05 1.52E+05 2.60E+05 2.22E+05 6.92E+05

MO/DR/YR BR:MIN:SEC STEP 21 2z 23 24 25 26 ©o27 28 28 30

AVERAGE FLOW. .. cruvcnneernanaann 11.867 4,113 2.451 4.177 5.233 4,473 9.026 1.656 3.332 26,925

STANDARD DEVIATION OF FLOW . 3.315 1.088 0. 641 1.027 1.272 1.116 2,408 0,427 0.876 6.721

MAXIMUM FLOW. .. .. cnmninnnnanens 237.480 £8.800 34,521 58.447 85.600 63.573 157.010 25.010 46.495, 372,538

MINIMUM FLOW. ... vvnvevannnnsaas 0.000 0.000 G.000 0.000 4.000 0.009 0.000 0.000 0.000 G.o00

FLOW VOLUME (CUBIC FEET)}........ 4.24E+05 1.47E+05 §.75E+04 1.49E+05 1.87E+05 1.60E+05 3.22E+05 5.91E+04 1.19E+05 9.61E+05
MO/DR/YR HR:MIN:SEC STEP 31 32 32 34 35 386 27
AVERAGE FLOW 1.394 0.496 3.351 3.784 2.838 23.5%7¢ g.oce
STANDARD DEVIATICN OF FLO 0.351 0.124 C.B73 0.971 0,741 2,481 0.ooo
MAXIMUY FLOW 19.150 5.595 57.200 63.250 41.680 120.240 0.000
MINIMUM FLOW 4.000 0.000 0.cco 0.000 0.000 0.000 0.000

FLOW VOLUME 4.98E+04 1.77E+04 1.20E+05 1.35E+05 1.01E+05 8.42E+05 0.00E+00

—
¢ ‘}CONVEYANCE ELEMENT OQUTFLCHS

\k ........ e MO/DASYR HR:MIN:SEC STEP 301 - 402 302 204 304 403 331 ) 631 700 701
2.84z  13.217 4.443 4.431 3,601 9.021 9.026 5.026 9.026 .a.000

0,138 2.634 0.4586 0.495 0.365% 1.382 1.057 1.057 1.057 0.000

4.584 150.229 23.419 23.518 18.104 84.720 46,255 40.255 40.255 0.000

0.000 0.000 0.000 0.000 Q.000 a.000 0.000 g.0c0 0.000 0.000

1.05E+05 4.72E405 1.59E+05 1,58E+05 1,32E+05 3.22E+05 3_.22E+05 3.228+05 3.22E+05 2.50E-04

231 431 404 © 805 ! 704 7035 205 505 405 603

AVERARGE FLOW. .. ucnvnnaransssnsas 2.011 1.394 17.719 17.712 17.601 0.117 17.57%9 0.128 17.707 2.639
STANDARD DEVIATICN OF FLOW...... 1.056 0.351 3.056 3.058 2.010 0.084 2,981 0.068 3.038 0.713
MAEXIMUM FLOW............... P 40.27¢ - 19.150 161.983 1el.983 154.000 7.583 157,403 €.660 160.714 46.130
MINIMUM FLOW....couvvunnuunuuinnn 0.000 . ¢.c00 4.000 0.000 0.000 0.000 0.000 0.000 0.060 0.000
FLOW VOLUME (CUBIC FEET)........ 3,22E+05 4.5BE+04 6.33E+05 6.33E+05 6.28E+05 4.189E+03 6,28E+05 4.55E+03 6,32E+05  9,42E+04
MO/DR/YR HR:MIN:SEC STEP 702 703 400 206 406 B0 606 706 107 207
1.898 a.741 0,741 2.007 8.974 - B.420 8.420 B.420 0.000 8.411

0,427 0.349 0.349 0.401 2.108 0.549 0.54¢ 0.542 - 0.000 0.550

18.000 2B.130 2B.130 . 17.957 112.662 19.363 19.363 15.383 0.000 19.370

0.000 0.000 0.000 0.000 0.coo 0,000 2,060 0.000 0,000 0.000

6.78E+04 2.65E+C4 2.65E+04 7,17E+04 3.20E+05 3.01E+05 3,01E+05 3.01E+05 1.22E-03 3.00E+05

CRETTTTT T ey T T T ek g e 2087508 Tgod 08
0.000 14,512 41,215  41.215  30.669  10.546  30.615  10.830  51.633 51,833
0.000 1.713 6.975 6.975 3.852 3.898 3.822 3.594 9.122  9.122
0.000  98.538  395.982  395.982 134.000 261.982 133.997 227.856 486.8933 485,933
0.000 0.000 0.001 0.001 0.001 0,000 0.000 0.000 0.001 0.001

$.30E-04 5.18E+05 1,47E+06 - 1.47E+06 1.09E+06 3.TGE+05 1.09E+06 3.87E+05 1.04E+06 1.B4E+0%

11e 7i1 208 509 411 412 417 413 314 414

AVERAGE FLOW.....civivonninnannn 30.979 20.855 30,939 20.655 55.662 62.361 B.3€7 T3.871 34.601 37.885
STANDARD DEVIATION OF FLOW . 3.689 €.235. 3.679 6.162 2. 268 11.571 2,180 14.352 1.012 0.863
MEXTMUM FLOW. .svvvnnsnenns o 118.000 3€8.933 118.709 360,681 $28.281 611.437 133.900 751.967  46.715 57.784
MINIMUM FLOW. . ..o ovvunn. . 0,001 0.000 0.000 0.0806 . 0.000 0.000 4,000 4,001 a.000 0.000

FLOW VOLUME (CUBIC FEET)........ 1.11E+06 7.37E+05 1,10E+06 7,37BE+05 1,99E+06 2.23E+06 2.99B+05 2.84E+06 1.24E+06 1.35E+06
MO!DAI&R HR;MIN:SEC STEP 614 71z 713 215 515 316 T 616 714 15 218
;/’ﬂh“ AVERAGE FLOW. ..vvruinnnnnnns e 37.885 37.685 1 0.000 37,744 - 0,000 _ 7.260 7.960 7.221 0.739 7.215'
: STANDARD DEVIATICN OF FLOW.. . 0.863 0.862 0.000 . D.89Z 0.000 1.034 1.034 0.837 0.313  0.835

é MAXTIMUM FLOW, .ovvvrvnrannnns . 57.784 57.784 0.000. 58.420 0.000 49,878 49.878 28.600 z2l.278 28.600
. M’ MINTMUM FLOW. o s vnneeemnennnnnnn. . 0.000 0,000 0.000 0.000 0,000 0.000 . 0.DOOD 0.000 0.000 0,000
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1.35E+06

FLOW VOLUME (CUBIC FEET)........ 1.35E+06 1.35E+06 1.14E-03 1.35E-03 2.84E+05 2.84E+405 -2.58E+05 2.64E+04 2.5BE+05
MO/DA/YR HR:MIN:SEC STEP 620 7186 518 7 440 540 438 619 718 415
AVERAGE FLOW .. 0.739 0.739 0.793 0.000 0.000 0.000 15.308 15.308 15,308 53.053
STANDARD DEVIATION CF FLOW...... 0.313 0.313 0,280 0.000 o.coo 0.000 2.387 2.387 2.387 2.905
MAXIMUM FLOW...... 21.278 21.278 17.192 0.000 0.000 0.000 110.731 110.731 110.731 169,151
MINIMUM FLOW....... 0.000 0,000 0.000 0.000 0.000 0.000 q.000 0,000 Q.000 0.000
FLOW VCLUME (CUBIC FEET)........ 2.6lE+0d 2.64E+04 2.83E+04 2.08E~11 2.08E-11 2.89E-11 5.47E+05 G5.47E+05 5.47E+05 1.89E+0&
MO/DA/YR HR:MIN:SEC STEF 718 618 720 721 416 520 220 423 420 624
AVERAGE FLOW. ....vvvvunsrnanaans 0.000 53.053 53.053 0.000 o.cco 0.0060 52.805 19,380 72,185 72.185
STANDARD DEVIATION OF FLOW 0.000 2.805 2.905 4.000 [H U H 0.oce 2.905 4.893 7.366 7.368
MAXIMUM FLOW...... 0.000 169,151 169.151 0.000 ¢.000 0.000 164.404 283.758 451.420 451.420
MINIMUM FLOW.............. - 0.000 0.000 0.000 0.000 0,000 0,000 0.000 0.000 ‘0.001 0,001
FLOW VOLUME (CUBIC FEET) 6.26F-04 1.89E+06 1.89E+06 9.16E-03 6.26E-04 1.13E-03 1.89E+06 €.92E+05 2.58E406 2.58E+06
MO/DA/YR HR:MIN:SEC STEP 722 123 224 524 824 425 435 635 728 727
72.185 0.000 72.085 0.000 2.473 2,473 74.558 74.558 74.558 0,090

STANDARD DEVIATION CF FLOW. . 7.366 0.000 7.355 0.cca 0.074 0.074 7.357 7.357 7.357 0.000
MAXIMUM FLOW,............. .. 451.420 0.9000 448,428 ¢.cco 3.578 3,578 44%9.550 449.550 449,550 0.000
MINIMUM FLOW.....vovvenven . 0.001 0.000 0.0c0 c.aoo 0.000 0,900 ¢.000 0.000 0.000 0.000
FLOW VOLUME (CURIC FEET)........ 2.58E+06 C.Q0E+00 2.57E+06 ©.CCE+00 8.83E+04 8.83E+04 2.66E+06 2.66E+06 2.66E+06 7.44E-03

MO/DASYR HR:MIN:SEC STEP 235 535 424 421 219 461 321 422 825 432
AVERAGE FLOW........ e taaa. 74.418 0.000 74.418 6.208 6,223 18.090 17.043 21.157 1.542 45,230
STANDARD DEVIATION OF FLOW,...... 7.330 D.000 7.330 1.643 1.606 4,785 0,729 1.375 0,035 3.760
MAXTMUM FLOW.......cuas hasaiaas 433.548 0.000 433.546 105.950 102,610 312.934 41,228 82.832 1.883 125,394
MINIMUM FLOW.........cvcenonunnn 0.00C 0.000 0.000 0,000 0.000 0,000 0.000 0.000 0.000 0.000
FLOW VOLUME ({(CUBIC FEET)}...2u... 2.66E+06 5.83E~03 2.66E+06 2.22E+05 2.22E+05 &.46E+05 6.08BE+0Q5 7.55F+05 5.51E+04 1.61E+06

MO/DA/YR HR:MIN:SEC STEP 332 427 327 627 724 725 833 433 426 228
AVERAGE FLOW..... Peerraasrrauae 9,108 9.0286 5.140 $.140 5.140 0.000 2.830 7.970 86,862 86.274
STANDARD DEVIRTION OF FLOW... 6.222 2,408 0.141 0.141 0.141 ¢.co0 0.133 0.266 B8.435 8.208
MAXIMUM FLOM. .. cvvrunrma-ns 16,457 157.9010 7.163 7.163 7.163 0.c00 5.243 12.399 501.314 475.032
MINIMUM FLOW..... N . 6.000 0.000 ¢.000 0.000 0.000 ¢.000 4.000 0.000 0,000 0.000
FLOW VOLUME (CUBIC FEET),....,.., 3.25B+05 3.22E+05 1.83E+05 1.83E+05 1,B3E+05 1,50E~03 1.01E+05 2.85E+05 3.10E+06 3.08E+06

MO/DA/YR HR:MIN:SEC STEP 834 434 B28 428 229 429 430 200 201

3,510 3.510 1.561 91.344 0.071 83.403 26,925 §.289 1.542
0.216 0.2186 0.105 8.405 7.432 7.900 6.721 1.379 0.035
7.633 7.633 3.718 483.09¢ 367.52% 394.731 379.538 75.160 1.883
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.25E+05 1.25E+05 5.57E+04 3.26E+06 3.22E406 3,33E+06 9.61E+05 1.89E+05 5.51E+04
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP 301 302 204 304 331 231 205 505 206 207
MAXIMUM DEPTH... 3.088 2.118 1.192 0.703 3.g81 1.464 4.054 0.240 0.451 i.14¢0
MINIMUM DEPTH.......... 0.000 0.c00 0.000 0,000 C.000 0.002 0.004 0.000 0,007 0.000
1

MO/DA/YR HR:MIN:SEC STEP 507 204 508 209 509 314 215 515 218 518
MAXTIMUM DEPTH....ssercnansnnnans 0.000 4.105 1.632 4.111 1.997 3.172 1,231 0.000 1.638 0;535
MINIMUM DEPTH................... 0.000 0.007 0.000 0.006 0,090 0,300 0.003 0.000 g.oCl1 0.000
1

MO/DASYR hR:MIN:SEC STEP 540 520 220 224 524 235 535 213 321 332
MAXTMUM DEPTH.......... srrraens . 0.000C 0.000 3.077 4.085 0.000 5.468 0.000 1.763 5.559 7.69¢
MINIMUM DEPTH......vovvicannnrss G.oco 0.000 0,003 0.003 0.000 0.000 0.000 0,000 4.000 0.000
1

MO/DA/YR HR:MIN:SEC STEP 327 228 229
MAXIMUM DEPTH......... trasarraaa 1.881 5.651 5.421
MINIMUM DEPTH..vuuunuarrnnnnnaans 0.000 c.co0 0,000
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GRAPEVINE BASIN
FILENAME: GVBOS0FC.SUM
FUTURE CONDITION WITH EXISTING FACILITIES
H _ EPA SWMM SUMMARY OUTPUT FILE
) 50-YEAR EVENT

o SUMMARY OF EPA SWiMM ANALYSIS
{See detailed cuiput for more information)

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Future Conditions - 50-Year Storm

SUB-BASIN INFLOWS

MO/DR/YR HR:MIN:SEC STEP 1 2 3 4 5 6 7 g ) 1o
AVERAGE FLOW 9.762 22,188 4.736 11.333 12.487 13.755 10.274 19.580 8.750 17.087
STANDARD DEVIATION OF FLOH.. - 2.708 6.000 1.366 3.168 3.407 3.741 2.787 5.538 2.382 4.784
MAXTMUM FLOM. o . vverrarnnnnaaan 152,309 329.22% 85.237 180.880 206,836  212.323 168.801 338.471 128,204 2B8B.4465
MINIMUM FLOW. . ioueecnvnmnnananns . G.coo 0.000 4.000 0.000 0.060 0.000 6.009 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET).....u.. 2,49E+05 7.92E+05 1.69E+05 4.05E+05 4.46E+05 4.91E+05 3,.67E+05 6.99E+05 3.1ZE+05 €.1CE+05

11 1z i3 14 15 16 17 18 19 20

7.725 5.682 7.698 7.247 6.129 14.480 8.150 11.582 11.006 34.827

2.204 1.583 2,175 1.850 1.722 3.801 2.240 2.874 3.109 9.384

MAXIMUM FLOW. .....iennnnnnnnnnn. 133.988 88,390 132,663 102,689 103.882 213.034 129,630 165,903 195.883 544,352
MINIMUM FLOW......... 0.000 0.G00 0.000 4.00c0 0.9000 0.000 0.000 0.000 0.000 0.000

FLOW VOLUME {CUBIC FEET) 2.76E+05 2_03E+05 2.75E+05 2.52E+05 Z.19E+05 5.16E+05 Z_91E+05 4.13E+05 3.93E+05 1.24E+06

MO/DASYR HR:MIN:SEC STEP 21 2z 23 24 25 28 27 28 29 30
AVERAGE FLOW.. 19.855 7.581 6.242 7.764 9.442 7.972 .15.746 2.932 7.448 50.490
STANDARD DEVIATIDN OF FLOW . 5.862 . 2.142 1.676 2.046 2.640 2.123 4.477 0.804 2.009 12.367
MAXIMUM FLOW. rvvvvvnnnunaas aa 405.271 131.1892 86.657 113.411 160.978 118.550 283.538 45.158 103.885 737.0087
MINTMOM FLOW. ......ceuuunnnann .. 0.600 0,000 0.000 4.000 J.000 J.000 4.000 0.000 0.000 9,000
FLOW VOLUME (CUBIC FEET)...uu... 7.08E+405 2.71E+05 2.23E+05 2.77E+05 3.37E+05 2.85E+05 5.62B+05 1.05E+05 2.66E+05 1.80E4C6

MO/DA/YR HR:MIN:SEC STEP 31 32 33 34 35 36 37
AVERAGE FLOW. .. usiuaiiunnnunnnnn. 7 2.790 1.540 5.331 5.807 6.125 47.305 06.000
STANDARD DEVIATION OF FLOW...... 0.74% 0.370 1.466 1.573 1.680 5.542 0.000
MAXIMUM FLOW 36.683 15.459 93.561 99,607 90.148 243.21¢0 0.000
MINTMUM FLOW . 0.000 0.000 0.000 0,000 0.000 g.o00 0.000
FLOW VOLUME (CUBIC FEET) 9.96E+04 5.50E+04 1.90E+05 2.07E+05 2,19B+053 1.69E406 0.00E+00

f/ —H\xCONVEYANCE EIEMENT OQUTFLOWS

MO/DR/YR HR'MIN'SEC STEP 301 402 302 204 304 - 403 331 631 700 701
7.6B8 29.877 21.060 21.042 20,256 31.589 31.577 31,377 31.5877 0.000
1.139 6.545 3.808 3.800 3.514 5.058 2.982 2.962 2.962 0.co0
71.038 331.781 144.784 144,680 132.974 1B0.880 85,659 85,659 85.658 0.000
0.000 0,022 0. 000 0. 000 0.000 0.017 0.008 0.009 6,009 9.000
2.74B+05 1.0YE+06 7.352E+05 7.51E+D5 7.23E+05 1,13F+06 1.13E+06 I1.13E+06 1.13F+06 £,63E-04
231 431 404 605 704 - 705 205 505 485 . BO3
AVERAGE FLOW. creraner 31.548 . 2,730 46.825 . 46.825 42.558 4,267 42,519 4,267 456.786 4.736
STANDARD DEVIATION OE FLOW 2.963 0.741 5.580 5.580 4.430 1.831 £.417 1.750 5.538 1.366
MAXTMUM FLOW. ...c.nuveenens 85.612 3E.6B3 282.370 282.370 154.000 128.370 155.834 130.492 281.752 85.237
MINIMUM FLOW. .o eiei i irinnnas 0,000 G.o00 0.039 0.039 0.039 0,000 0.000 0.000 0,000 ¢.000
FLOW VOLUME (CUBIC FEET)........ 1.13E+06 9.96E+04 1.67E+D§ 1.67E+06 1.5ZE+06 1.5ZE+05 1.52E+06 1.52E+05 1.67E+06 1.69E+05
MO/DA/YR HR:MIN:SEC STEP . 70z 703 400 206 4086 806 606 706 707 207
AVERAGE FIOW. ...cvvvravannsannnn 2.245 2.492 2.482 | 2.333 16.088 15.11¢6 15.1i6 15.11¢6 0.000 i5.10z2
STANDARD DEVIATION OF FLOW...... 0.487 0.878 0.978 0.464 4.113 1.020 1.020 1.020 0.000 1.021
MAXTMUM FLOW....., trerrrarranane 18.000 67.237 67.237 18.554 223.915 36.599 36.599 36.588 0.000 36.583
MINIMUM FLOW........ccmmvvnnrnnn 0.000 0.000 4.000 4.000 0.027 G.000Q 0.600 . 0.000 0.000 4. 000
FLOW VOLUME (CUBIC FEET) ...... 8,01E+04 8.90E+04 8.90E+04 §.33E+04 §5.74E+05 5.40E+05 5.40E+05 5.40E+05 3.15E~03 5.39E+05
- - By T - [ AN T F B '610 T b k.t e T 0
AVERAGE FLOW...vusnnrereessneenn 0.000 25,376 89,249 69,249 55.473  33.77¢ 55.3386 33.212 108.828 10a8.828
STANDARD DEVIATION OF FLOW...... 0.000 3.080 12.867 12.867 4.6996 . 8.902 4.676 9.472 17.286 17.286
MAXTMUM FLOW . 0.000 175.457 728.357 728.357 134.000 594,357 134.000 560.054 956.850 954.850
MINIMOM FLOW 0.000 g.029 0.073 0.073 0.073 0.000 a.000 0,060 0.052 0,052
FLOW VOLUME 2.86E~03 9.06E+05 3.19E+06 3.19E+06 1.89BE+06 1.21E+06 1.98E+06 1.21E+D6 3.89E+06 3I.B9E+06
MO/DA/YR HR:MIN:SEC STEF : 710 711 208 509 411 412 417 413 314 . 414
AVERAGE FLOW . 53.255 55.573 53.186 55.574 116.485 130.917 15.848 154.011 79.885 | 86.014
STANDARD DEVIRTION OF FLOW 4.284 14.796 4.277 14.693 12.070 22.753 4,412 28,751 2.313 1,815
MAXIMUM FLOW 118.000 838.850 119.868 B42.710 1062.355 1249.665 262.292 1549.865 101.374 112.36%
MINIMUM FLOW. . 0.052 0.000 0.000 0.000 0.024 . 0.043 0.000 0.096 ¢.000 0.021
FLOW VOLUME (CUBIC FEET] veaveer 1.90E+06 1.98E+06 1.90E+06 1.9BE+06. 4.16E+06 4.67E+06 5.6b6E+05 5.50E+06 2.85E+06 3.07E+06
MO/DR/YR HR:MIN:SEC STEP : €14 712 713 215 515 216 6l¢€ 714 715 218
AVERABGE FLOW. ... vvcrnannnnnnans 86.014 86.014 0.000 85.746 4,000  14.442 14.443 7.774 6.670 7.771
{l STANDRRD DEVIATION OF FLOW . 1.915 1.815 0.000 1.971 0.960 2.877 2.977 0.888 2.383 0.895
MAXIMUM FLOW 112.383 11z.389 0,000 112.1908 0.000 181.2889 181.289 28.600 152.689 28.600
MINIMUM FLOW 0.021 0.021 0.000 0.000 0.000 0.001 0.002 0.001 0.000 0.000
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FLOW VOLUME (CUBIC FEET)........ 3.07E+06 3.07E+06 0.00E+00 3.06E+06 0.00E+00 5.16E+05 5.16E+05 2.78E+05 2.38E+05 2.7TE+05

MO/DA/YR HR:MIN:SEC STEP 620 7ié 518 717 440 540 418 619 718 415 e,
AVERAGE FLOW,........ou00uun PN 6.670 5.529 5.567 1.141 1.141 1.241 24,919 24,919 24.874 310.620 ‘.;‘ J
STANDARD DEVIATION OF FLOHW 2.383 1.856 1.748 0.672 0.672 0.541 4.782 4.782 4.767 5.661 R
MAXIMUM FLOW...... e 152.689 87.000 94,728 55.689 55.689 41,764  221.786 221.766  216.400  320.920
MINIMUM FLOH....... 0.000 g.coo 0.000 0.000 0.000 0.000 - p.022 0.022 0.022 0.022

FLCW VOLUME (CUBIC FEET).. 2.38E405 1.97E405 1.99E+05 4,07E+04 4,07E+04 4.43E+04 8.90E+05 8.90E+05 §.88E+05 3.95E+06

MO/DA/YR HR:MIN:SEC STEP 719 €18 720 721 416 520 220 423 420 624
AVERAGE FLOW £.045 110.620 106.119 4.502 0.045 0.074  105.652 36,068 141,794  141.794
STANDARD DEVIATION OF FLOW...... 0.045 5.661 4.448 1,581 0,045 0,030 4.484 9.670 13.166 13.166
MAXTMUM FLOW...... R .. 5.386  320.920  233.000 87.920 5.386 2.519 233.000 546.952 778.689  77B.669
MINIMUM FLOW........0vuu.. . 0.000 . 0.022 0.022 0.000 0,000 0,000 0.000 0.000 0.056 0.056
FLOW VOLUME (CUBIC FEET)........ 1,62E+03 3,95E+06 3.79E+06 1.61E+05 1.62E+03 2.66E+03 3.77E+06 1.29E+06 5.06E+06 .5.06E+06
MO/DB/YR HR:MIN:SEC STEP 722 723 224 524 824 425 435 635 726 727
AVERAGE FLOW...vvvunnrrnnnnnnnnn 133.296 8.498  133.112 8.498 4.596 4,596 137.708 137,708  135.047 2.662
STANDARD DEVIATICN OF FLOW... 10.296 3.790 10.295 3.665 0.143 0.143 10.318 10,318 9.541 1.003
MAXIMUM FLOW...., 498,000 280.689 501.534 270,861 6,684 £.684 503.814 503.814  452.000 §1.814
MINIMUM FLOW.... . 0.056 0.000 0.000 0.000 0.000 0.000 ©.000 0.000 0.000 0.000
FLOW VOLUME {CUBIC FEET)........ 4.76E+06 3.03E+05 4.75E+06 3.03E+05 1.64E+05 1.64E+05 4.92E+06 4,92F+06 4.B2E+06 9.50E+04
MO/DA/YR HR:MIN:SEC STEP 235 535 424 421 219 461 321 122 825 432
Carereaaes v, 134,791 2.662  137.453 15,507 15,513 35.369 34.301 41.882 2.781 90,727
STANDARD DEVIATION OF FLOW 9,535 0.971 10.303 4.436 4.313 9,733 6.130 7.538 0.067 12.849
........ RN 452,755 50,985 503,740 247.360 234.287  561.085  482.249  564.023 3.395  803.729
MINIMUM FLOW. .\ 0vuuncnnnn 0.000 0.000 0.000 0.000 0.000 £.000 0,000 Q0,026 0.000 0.026
FLOR VOLUME {CUBIC FEET) 4.81E+06 9.50E+04 4,91E+06 5.54E+05 5.54E+05 1.26E+06 - 1.22E+06 1.50E+C6 9.93E+04 3.24E+06
MO/DA/YR HR:MIN:SEC STEF 332 421 327 627 724 725 833 433 426 228
BVERAGE FLOW. . 34.750 15.746 g.302 8.302 8.302 0.000 4.504 12.806 156,231 157.184
STANDARD DEVIATION OF FLOW . 2.470 1,477 0.201 0.201 0.201 0.000 0.21% 0.395 12.318 12.151
MAXIMUM FLOW 74.248 283,538 10.387 10.387 10.387 0.000 8,495 18.793  §20.224  620.505
MINIMUM FLOW . ¢.000 0.000 ¢, 000 0,000 ©.000 0.000 c.000 0.000 0. 019 0.000
FLOW VOLUME (CUBIC FEET)........ 1.24E406 5.62E+05 2.96E+05 2.96E+05 2.96E+05 2,86E-04 1.61E+05 4.57E+05 5.65E406 5.61E+06
834 434 828 428 229 429 430 900 901
5.387 5.387 2.765 165.336 162,447  169.895 50,490 20.864 2,781
0.342 0.342 0.192 12,511 11.543 12.644 13.367 6. 687 0.067
MAXIMUM FLOW 12.218 12.218 6,922 632.613  567.250 §19.836 737,097 447,110 3,335
MINIMUM FLOW . 6,000 0,000 0,000 o,oo00 o.000 0.001 0.000 a.000 ¢.000 e,
FLOW VOLUME {(CUBIC EEET) 1.92E+05 1.92E+05 £.87E+04 5.90E+06 5.80E+06 6.07E+06 1,80E+06 7.45E+05 9,93E+04 . ¢ by
)
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET} -
MO/DA/YR HR:MIN:SEC STEP 301 302 204 304 331 231 205 505 206 207
MAXIMUM DEPTH... 4,417 3.448 3.502 2.187 9.411 2.31% 4.084 0.74% 0.455 1.611
MINIMUM DEPTH......0vvvennnneens ©.000 0.000 0. 000 0,000 0.001 0.013 ©.032 0.000 0.020 0.003
1
MC/DA/YR HR:MIN:SEC STEP 507 208 508 209 509 314 215 515 218 518
MAXIMUM DEPTH.........covveceea- . 0.000 4.105 2.581 4.135 3.063 5.616 3.058 0.000 1.639 0.920
MINIMUM DEPTH...... e 0.000 0,045 0.000 0.041 0.000 ©.300 0.021 0.000 0,004 0.000
1
MO/DA/YR HR:MIN:SEC STEP 540 520 | 220 224 524 235 535 219 321 332
MAXTMUM DEPTH....... . 0.568 0.170 4.100 4.527 1.006 5.742 0.602° 2.790 6.189 10.468
MINIMUM DEPTH......... . 0,000 0,000 - 0,020 0.024 0.000 0.002 0.000 g.000 . 0.00% 0.000
1
MG/DA/YR HR:MIN:SEC STEP 327 228 229
MAXTMUM DEPTH.. e '3.201 6.447 6.805
MINIMUM DEPTH...... Cevvieny . 0,000 0.001 0.000
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GRAPEVINE BASIN
FILENAME: GVB1060FC.SUM
FUTURE CONDITION WITH EXISTING FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
100-YEAR EVENT

SUMMARY QO EPA SWplM ANALYSIS
{See detailed output for more information)

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevina Basin - Future Conditions -~ 100-Year Storm
SUB-BASIN INFLOWS

MO/DA/YR HR:MIN:SEC STEFP 1 2 3 4 l & 7 8 £l 10

AVERAGE FLOW...........-.. 11.918 27.138 5,573 13.811 14,508 16.526 11.883 23.362 10.763 20.355
STANDARD DEVIATION OF FLOW . 3,312 7.336 1.624 3.B59 4.018 4,518 3.280 6.663 2.921 5.744
MAXIMUM FLOW.......o.c.vvnnn 181.557 391.534 92,181 214.7%33 235,435 248.580 191.a47 396.811 152.830 335,858
MINITMUM FLOW............... . 0.000 0.600 d.000 0.000 0.000 ¢.000 0,000 - 0.000 0,000 0.000
FLOW VOLUME (CUBIC FEET}........ 4.25E+05 9.68E+05 1.99E+05 4.93E+05 5.18E+05 5.850E+05 4.24E+05 8.34E+05 3.B4E+05 7.27E+05
MO/DA/YR HR:MIN:SEC STEP 11 12 i3 14 15 la 17 18 i3 20
AVERRGE FLOW........ ...t 8.208 6.B84 8.143 B.960 7.268 17.04% 8.715 13.226 12,507 40.961
STANDRRD DEVIATION OF FLOW...... 2.645 1.922 2.609 2.404 2.061 4.53% 2.654 3.4%62 3.650 12.175
MAXIMUM FLOW 157.181 104.581 155.281 123.046 121.220 250.273 151.434 195.463 225,680 642.813
MINIMUM FLOW 0.000 0.000 0.000 0.o00 0,000 c.ooe a.4000 0.000 6,000 0.000
FLOW VOLUME (CUBIC FEET)........ 3.29E+05 2Z.46E+05 3.26E+05 3.20E+05 2.58B+0L 6.0%E+05 3.47E+05 4,72E+05 4.61E+05 1.46E+06
MC/DA/YR HR:MIN:SEC STEP 21 22 23 24 25 26 27 28 29 30
............... 22.941 8.972 7.826 9.230 11.113 .  9.346 18.418 3,447 9.202 60.038

STENDARD DEVIATION OQF FLOW...... 6.867 2.558 2.080 2.462 3.143 2.528 5.302 0.256 2.469  14.040
MAXIMOM FLOW............... .. 467.853 152.724 104.680 134.561 185.837 139.085 327.01¢ 52.549 124.210 870.707
MINIMUM FLOW........00vvus 0.000 4.000 0.000 G.000 0.000 0.000 4.000 0.000 0¢.000 0.000

FLOW VOLUME (CUBIC FEET). . T H.I9E+05  3.20BE+05 2.79BE+05 3.30E+05 3.97E+05 3.34E+405 6.58BE+05 '1.23E+05 3,28E+05 2,15E+06

MO/DA/YR HR:MIN:SEC STEP 31 3z 33 34 35 36 37
3.348 1.894 6.0889 6.572 7.48% 50.803 2.640
0.857 0.470 1.703 i.813 2.054 6.456 1.412
45.575 1B.803, 106.134 1i2.121 107.118 275.550 113.839
o.ocg 0.000 0.000 0.000 0.000 4.000 ¢.000

1.20E+05 7.12E+04 2.17B+05 Z,.35E+05 2.67E+05 1.B1E+06 B9,42E+04

o

e ?j>CONVEYANCE ELEMENT OUTFLOWS

MO/DA/YR HR:MIN:SEC STEP 301 402 302 204 304 403 331 . 631 T00 701
AVERAGE FLOW. .. 0vunsriannarnnan 9.854 36.993 T2B.17T 28.160 27.375 41.186 41.174 41.174 41.174 0.000
STANDARD DEVIATION COF FLOW...... 1.815 B.470 4.781 4.773 4.410 6.244 3.347 3.347 3.347 0.¢00
MAXIMUM FLOW.....curvnnnnnnnaans 108.078 396.066 160,721 160,607 142.003 214.733 92.046 92.046 62,046 ¢.oo0
MINIMUM FLOW......ccinnnmmnnnans 0.000 0.012 0.oco ¢.oqo 0.000 - 0.009 0,005 0.005 0.005 0.000
FLOW VOLUME (CUBIC FEET) .evuvwns 3.52E+05 1.32E+06 1.01E+06 1.01E+06 9.77E+05 1.47E+06 1.47E+06 1.47E+06 L1.47E406 6.04E-03

MO/DA/YR BR:MIN:SEC STEP 231 431 404 605 704 765 265 505 405 603
AVERRGE FLOW.....vuvurvnnns 41.145 3.348 59.000 59.000 52.034 6,966 51.995 6.966 58.3961 S5.573
STANDARD DEVIATION OF FLOW.... 3.348 0.897 6.313 5,313 4,587 2.619 4.556 2.532 5.266 1.824
MAXTMUM FLOW........cc00nen e 92.035 45_575 326.134 326,134 154,000 172.134 159.188 175.794 . 327.208 09._181
MINIMUM FLOW. ... conwusn a.o000 0.000 0.021 0.021 0.021 0.080 6.000 0.000 0.000 0.000
FLOW VOLUME {(CUBIC FEET} 1.478+06 1.20E+05 2.11E+06 2.11E+06 1.B&E+06 2.498+05 1.B6E+06 2,49E+05 2.10E+06 1.99E+05

MC/DRA/YR HR:MIN:SEC STEP 702 703 aco 206 406 BOS 606 706 707 207
BVERAGE FLOW 2.259 3.314 3.314 2.360 18.88B6 17.750 17.750 17.750 0.co0 17.735
STANDARD DEVIATION OF FLOW. 0.497 1.224 1.224 4.473 4,899 l.208 1.2c8 1.208 0.000 1.208
MAXIMUM FLOW ig.o0o00 8l.181 8i.181 -18.750 260.339 43.799 43.789 43.799 9.000 43.777
MINIMUM FLOW . 0.000 0.000 0.000 0,000 0.015 0.000 4.000 0.000 4.000° 0.4900
FLOW VOLUME (CUBIC FEET)........ 8.06E+04 1.1BE+05 1.168E+05 8.4ZE+04 6.74E+05 6.34E405 6.34B+05° 6.34E+05 2.86E-03 6.33E+05

e MO DR YR HR M 2GR G E v o s ] 50 5ot o f s oo s ) S nns e 5 () st ) G Vo, Q) meamsoros ) B oy ) 1 (e ST 5
AVERAGE FLOW. .. .0uvuuriasaannans 0.o000 29.618 108,934 106,934 65.654 43.281 .65.527 43.4393 132.372 132.372
STANDARD DEVIRTION OF FLOW... 0.000 3.642 15.012 15,012 4,824 12.310 4.807 11.868 20.459 20.459
MAXIMOM FLOW. . . 0.000D 203.904 855.014 855.014 134.000 721.014 134.000 683.498 1136.376 1136.376
MINIMUM FLOW. ..o ivnnnnnnann B 0.000 0,018 0.03¢% 0,038 0,039 4.000 0.000 0.000 0.029 0.029
FLOW VOLUME (CUBIC FEET)........ 2.52E-03 1.06E+06 3.BO9E+06 3.89E+06 2.34E+06 1.55E+06 2.34B+06 1.55E+406 4.73E+06 4.73E+06

MO/DA/YR HR:MIN:SEC STEP 710 711 209 508 411 412 417 413 314 414
AVERAGE FLOW. ...ovvvnvrnsnnnnann 69.648 62.652 69.649 141.510 159.157 18.858 186.975 87.057 104,325
STANDARD DEVIATION OF EFLOW . 18.262 4.381 18,150 22.646 27.189 5.288 34.503 2.709 2.227
MAXIMOM FLOW. .. vsuvvanrnrrsnana . 1018.376 118.732 1022.569 1264.124 1493.864 306.726 1659.244 117.792 132.029
MINIMOM FLOW............ ¢.o00 0.000 [P HH 0.013 0,023 0,000 0.052 0.060 0.011

FLOW VOLUME (CUBIC FEET} 2.48E+06 2.24E+06 2.49E+06 5.05E+06 5.€BE+06 6&.73E+05 6€.67E+0€6 3.40E4+06 3.72E+06

MO/DR/YR HR:MIN:SEC STEP 614 712 713 215 515 316 616 714 715 21B

5™, AVERAGE FLOW....... PR —_— rerrere 104.325 103.640 0.686 103.321 06.720. 17.030 17.030 7.774 5.257 7771
STANDARD DEVIATION OF FLOW...... 2.227 2.171 0.231 2.243 0.2186 3,729 3.729 0,901 3.130 0.898

. JMENTMUM FLOW..... renaaen . 132.029 120.000 12,029 | 120.092 10.574 228.013 228.013 28.600 199,413 28B.600

- gL MINIMUM PLOW...cvvvrvcanncrsns . 0.011 - 0,011 0.000 0.000 0.oco 0.000 0.0cC 0.000 0.000 a.000
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FLOW VOLUME (CUBIC FEET)........ 3.72R+06 3,70E+06 2.45E+04 3.69E+06 2.57E+04 6.08E+C5 6.08E+05 2.78E+05 3.30E+05 2.77B+05
MO/DA/YR HR:MIN:SEC STEP 620 716 518 717 440 540 418 619 718 415
AVERAGE FLOW 9.257 6.802 6.866 2.455 2.455 2.501 27.862 27.862 26.837 130.977
STANDARD DEVIRTION GF FLOW. 3.130 2.104 2.027 1.260 1.260 1.036 5,563 5.563 5.265 6,337
. 199,413 97.000 96,703 102.413 102,413 76.438 255.893  255.893 216,400  345.660

MINIMUM FLOW...\vuvnrnnnns [ 0.000 ©.000 0.000 0.000 0.000 G.000 0.012 0.012 0.012 0.012
FLOW VOLUME (CUBIC FEET)........ 3.30E+05 2.43E+05 2.45B+05 8,76E+0D4 8.76E+04 B.93E+04 ©.95E+05 9.935E+053 9.62E+05 4.6BE+06

MO/DA/YR HRIMIN:SEC STEP 719 618 120 721 416 520 220 423 4290 524
AVERAGE FLOW... 0.926 130,977 122,903 g.074 0.926 1.036 122,352 43,463 166.850  166.850
STANDARD DEVIATION OF FLOW 0.482 6.2337 4.311 2.526 0,482 c.414 4.371 11.783 15,187 15.187
MAXIMUM FLOW..cvrvrrvenes 39.4983  345.660 233.000 112.660 39,493 28,974 233,011  642.813  §73.692 §73.682
MINIMUM FLOW....oovevenn. . 0.000 0.012 0.012 0.000 ¢, 000 0.000 0.000 0.000 0.031 g.031
FLOW VOLUME {CUBIC FEET)...,.... 3.30E+04 4.68E+06 4.39E+06 2.88E+05 3.30E+04 3.70E+04 4,37E+06 1.55E+06 5.96E+06 5.96E+06

MO/DA/YR HR:MIN:SEC STEP 722 723 224 524 824 425 435 635 726 727
AVERAGE FLOW..cuvvrrarenrrnrnnns 152,000 14.850 151,783 14.850 5.466 5.466 157.249  157.249 153,734 3,514
STANDARD DEVIATION OF FLOW..,... 10,455 5.787 10.455 5.651 0.172 0.172 10.487 10.487 9.522 1.181
MBXIMUM FLOH. .. .0oveneennenanans 498.000 375.692 501,373  375.929 7.929 7.899 504.954 504.954 452,000 52,954
MINIMOM FLOW. ..t vavvnnnnnnnns . o,031 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000
FLOW VOLUME (CUBIC FEET)........ 5.43E+06 5.30E+05 5.42E+06 5.30E+05 1,958+05 1,95E+05 5.61E+06 . 5.61E+06 5.49E+06 1.25E+05

Mo/DA/YR HR:MIN:SEC STEP 235 535 424 421 219 461 321 422 825 432
AVERAGE FLOW....... fewaressenes 153,435 3.514  156.949 20.982 20.992 43.933 42.872 51.645 3.275 104,642
STANDARD DEVIATION or FLOW, . onu-s 9.519 1.142 10.473 5.917 5.842 12.045 8.874 10.695 0.080 16.873
MAXTIMUM FLOW....coue Ceaaraianas 454.056 52.733 504,647 318.956 308.284 682.357 602.801  723.581 4.000 875.451
MINIMUM FLOW....coovrnnn. : 04.000 0.000 0.000 0.000 0.000 - 0.000 0.000 £.ol4 - 0.000 0.014
FLOW VOLUME {CUEBIC FEET) 5.48F+06 1,25E+05 5,60E+06 7.45E+05 7.49E+05 1.57E+06 1.53E+06 1,85E+06 -1.17E+05 23.74E+06

MO/DR/YR HR;MIN:SEC' STEP 332 427 327 627 724 725 833 433 426 228
AVERBRGE FLOW...... rveneaaaaaias 48,681 21.058 13.010 13.010 8.740 4.270 5.14% 13.887 180.182 178.964
STANDARD DEVIATION OF FLOW. ..... 3.549 6.055 1,741 1,741 c.210 1.684 0.252 0.436 12,861 12.689
MAXIMUM FLOW......vnnunn [N 142,161  327.010 137.932  137.932 10.800 127.132 9.898 20.698  642.454  643.803
MINTMUM FLOH...0vuvauuasunnannns 0.00¢ 0.000 ©.000 o.0c0 g.o00 0.000 0.000 0,000 0.011 0.000
FLOW VOLUME (CUBIC FEET),....... 1.74B4+06 7.52E+05 4.64E+05 4.64E+05 2.12E+05 1.52E+05 1,84E+05 4.96E+05  6.43E+06 6.39E+06

MO/DA/YR HR:MIN:SEC STEP 834 434 828 428 229 429 130 200 901

5.099 10.369 3.250 192.583 182,178  198.380 60.098 30.166 3.275
0.391 1.883 0,227 14.240 13.294 14.647 16.040 9,465 0.080
14.200  140.515 8.29%  746.443 698,950  752,23C 870.707  587.451 4.000
0.000 ¢.000 o.oce ©.000 0.000 a.000 0.000 0,000 0.000
2.18E+05 3.70E+05 1.16E+05 6.88E+06 6,75E+06 7.0BE+06 2.15E+06 1.08E+06 1.17E+05
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET)

MQ/DA/YR HR:MIN;SEC STEP 301 302 204 304 331 231 205 505 206 207
MAXIMUM DEPTH. ' vvvavenrvrnn RN £.527 4.101 3.950 2.818 10.977 2.445 4,084 0.832 0.455 1.788
MINIMUM DEPTH. . .uuncvanianianas 0.000 0.000 0.000 0.000 0.001 0.010 0.024 0,000 0.017 0.003
1

MO/DA/YR HR:MIN:SEC STEP 507 208 508 209 509 314 215 515 218 518
MAXIMUM DEPTH....0vveennuannnnnns 0.000 4.105 2.863 4,133 3.382 6,487 3.274 0.386 1.639 0.924
MINIMUM DEPTH. . .ccvuennnnnrnannn 0.000 £.034 ©.000 c.031 0.000 0.300 0.016 0.000 ¢. 003 0,000
By .

MO/DR/YR HR:MIN:SEC STEP 540 520 220 224 524 235 535 219 321 332
MAXIMUM DEPTH.. 0.688 0.538 4.100 4,526 1.142 5.742 0.608 3.099 6.261 10,708
MINIMUM DEPTH £.000 0.04ac 0.015 0.018 G.000 0.001 0.000 0.000 0.001 0.o0e
1

MC/DA/YR HR:MIN:SEC STEP 327 228 " 229
MAXIMUM DEPTH. 3.587 6.557 7.381
MINIMUM DEPTH. .. covanvvsnvssanss Q0,000 0.000 0.000
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PROPOSED CONDITION
(FUTURE DEVELOPMENT WITH PROPOSED FACILITIES)






GRAPEVINE BASIN
FILENAME: GVB002PC.SUM
FUTURE CONDITION WITH PROPOSED FACILITIES
EPA SWMM SUMMARY OUTPUT FILE
2-YEAR EVENT

SUMMARY OF EFA SWMM ANALYSIS

(5ae detailed output for more informatiom)

City of Graesley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Proposed Conditions - 2-Year Storm

SUB-BASIN INFLOWS

MO/DA/YR HR:MIN:SEC STEP 1 2 3 4 & 8 7 8 E] 10
AVERARGE FLOW 1.295 2.768 1.106 1.53z2 3,361 2.401 2,864 3.888 0.949 3.412
STANDARD DEVIATION COF FLOW. 0,346 0.712 0.300 0.412 0.865 0.613 0.737 1.021 0.262 0.885
MAXIMUM FLOW 20.270 40.770 18.960 24.510 52.100 35.430 44,180 63.020 14.730 53.680
MINIMUM FLOW, . 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4.62E+04 9.88E+04 3,35E+04 5.47E+04 1.20E4+05 E.57E+04 1,02E+05 1.398+05 3,.39E+04 1.22E+05
11 12 13 14 15 1 17 ie 19 20

1.526 G.838 1.637 0.662 1.305 3.315 1.4602 3.720 2.675 §.207
0.405 0,231 0.429 0.188 0.341 0,810 0.412 0.913 0.707 2.052
25.150 13.360 26.440 ic.o80 20.770 46.103 24.180 53,228 44,450 121.933
0.000 4.000 . 0.000 0.000 0.000 0.000 0.000 d.000 d.000 0. 000
5.45E+04  2.99E+04 5.84E+0d4  2.36E+04 4.66E+04 1,1BE+05 5.72E+04 1.33E405 9.55B+04 2,53E+05
21 22 23 24 25 2¢ 27 28 22 30

5.624 1.655 .0.395 1.890 2.202 1.911 3.508 0.538 0.336 8.228
1.582 0.435 4.116 0.462 0.574 0.47¢ 0.939 0.159 0.103 2.071
110.390 26.870 6.241 25.824 34.880 27.049 58,800 9.0660 5.522 116,310
0.000 0.000 0.000 04.000 0.000 0.000 o.oco 0.000 0.000 g.gco
2.01E+05 5.91E+04 1,41E+04 6.75E+04 7.86E+04 6.83E+04 1,25E+05 1.91E+04 1.20E+04 2.94E+05

MO/DA/YR RRiMIN:SEC STEP 31 32 33 34 35 36

0.408 0.000 1.703 1.948 0.735 2,965
4.121 0.000 0.453 0.516 g.209 0.327
6.520 4J.000 29.020 33.010 11.6%0 7.440
0.000 0.000 0.000 4.000 0.000 0.000
1.46E+04 O0.00E+00 6.0BE+04 6.95E+04 2.63E404 1.06E+05
CONVEYANCE ELEMENT OUTFLOWS

MO/DA/YR HR:MIN:SEC STEP 801 402 302 204 304 403 831 631 700 701
AVERAGE FLOW.........cvuvuinnannn, 1.2985 -4.064 ¢.000 0.000 0.000 1.332 1.532 1.532 1.53z2 0.000
STANDARD DEVIATION OF FLOW. . 0.240 0.508 0.000 0.000 0.000 0,412 0.3%0 0.390 0,380 0.000

- MAXIMUM FLOW.. e 9,438 46,403 0.000 0,000 - 0.000 24,510 18.585 15.58% 19.585 0.000
MINIMUM FLOW., ... vouneearnnnmsnss 0.000 0.000 g.o0o 0.000 G.000 0.000 0.000 ¢.000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ 4.62E+04 1.45E+05 0.00E+00 0.00E+00 O0.00E+00 @ S5.47E+04 5.47E+04 5.47E+04 5.47E+04 5.36E-05

MO/DA/YR HR:MIN:SEC STEP 231 431 404 605 704 705 205 505 405 603
AVERAGE FLOW........cuuvnnn. cae 1.532 0.408 5.303 5.303 5.303 G.000 5,303 0.000 5.303 1.1D6
STANDARD DEVJATION OF FLOW 0.387 0.121 1.336 1.338 1.336 0.000 1.32¢ 0.000 1,324 0.300
MAXIMUM FLOW............... 15.28]1 €.520 73.753 73.753 73,7753 0.000 74.084 0.000 74,084 18.960
MINIMOM FLOW............ 0.000 0.000 0.000 0.000 0.c00 0.000 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET) 5.47B+04 1,46E+04 1,89E4+05 1.B9E+05 1.B9F+05 3.49E-08 1.89E+05 3.11E-08 1,.89E+05 3.95E+04

702 03 400 206 406 BDG 606 706 - 707 207

1.088 0.008 0,008 1.199 3.598 3.365 3.365 3.365 g.oco 3.359

4.296 0.008 0.008 .0.265 0,840 0:217 0.217 0.217 0,000 0.218

MAXTMUM FLOW 18.000 q.960 0,960 14.216 43.619 7.622 7.622 7.622 0.000 7.621
MINIMUM FLOW . 0.000 0.000 0.000 0.000 0.990 0.000 0.000 0,000 0.090 0.000
FLOW VOLUME (CUBIC FEET) 3.92E+04 2.8BE+02 2.8BE+02 4.28E+04 1.29E+05 1.20E+05 1.20E+05 1.20E+05 1.23E-003 1.20E+05
e D TR HE R D g L R T g T G T g g g €0
6.224 14,938 14.838 14.303 0.835 14,291 0.805 18.994 18,9294

0.787 2.946 2.846 2,689 0.385 2.632 0.317 3.798 3.7%8

45,433 170.595 170.595 134.c00 36,595 132.257 24,789 197.655 197,655

{d.000 0.000 0.000 0.000 0.000 9.000 0,000 0.000 0.000

2.22E+D5 5,33E+05 5.33E+05 5.11E+05 2.27E+04 5,10E+05 2.87E+04 6.78E+05 &.7BE+05

MO/DR/YR HR:MIN:SEC STEPR 710 711 2069 509 411 412: 417 413 314 414
AVERAGE FLOW......... 16.234 2.760 16,217 2.760 20.502 22,280 3.23% 26.190 10.775 12,080
STANDARD DEVIATION OF FLO! 2.857 1.208 2.841 1.158 4,598 4.542 0.841 5.478 §.276 0.273
MAXTMUM FLOW....c..eunannn 118.000 72,655 120.683 77.827 210,657 230.187 50.620 278.617 13.39%6 22.134
MINIMUM FLOW. .. .vsasnseanusnnnns 0.000 0.000 0.800 0.000 0,000 4.000 0.000 0.000 0.9¢e0 0.000
FLOW VOLUME {CUBIC FEET)........ 5.80E+05 O.BSE+04 5.79E+05 9.85E+04 T.3ZE+05 T.86E+05 1,16E+05 9.35E+05 3.§5E+05  4.31E+05

MC/DR/YR HR:MIN:SEC STEP 614 712 713 215 515 316 616 714 715 218

12.080 12.080 0.000 12.013 0.0a0 3.308 3.308 3.308 ¢.000 2.306
0.273 0.273 0.000 0.285 0.000 0.375 0.375 0.375 0,000 0.374
22.134 22.134 0.cco 22,356 0.000 12.400 12.400 12.400 0.000 12.382
¢.000 0.cco 0.000 0.000 0.000 0. 000 4.000 0.000 o.oce 0.000
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FLOW VOLUME (CUBIC FEET}........ 4.31E+05 4.31E+05 2,.86E-04 4.29E+05 0,00F+00 1.18E+05 1.18E+05 1,.18E+05 7.158-05 1.13E+05
MO/DA/YR HR:MIN:SEC STEP 620 716 518 717 440 540 418 619 718 4185
AVERAGE FLOW. .. .vvetnnnnnnnnrrs . ad.oao0 ¢.000 0.0090 0,000 0.000 0.000 7.026 7.026 7.026 19,039
STANDARD DEVIATION OF FLOW.. 0.000 0,000 0.000 ¢.000 0.000 0.000 1.105 1.1¢5 1.105 1.316
MAXIMUM FLOW....eonnnnees 0.000 0.000 0.000 0.000 0.000 0,000 56.233 56.233 56,233 7B.588
MINIMUM FLOW 0.000 g,co0 0.000 0.000 0.000 0.000 7.9000 gc.cco 0,000 ¢.000
FLOW VOLUME (CUBIC FEE'I‘) ........ 7.15E-05 7.15E-05 0.00E+00 4.26E-12 4.26E-12 0,00E+00 2.51E+05 2.51E+05 2,51E+03  6.BOE+05
MO/DB/YR HR:MIN:SEC STEP 71e 618 720 721 416 5z0 220 660 728 728
AVERAGE FLOW.......coivinarnnens 19.039 12.039 0.000 0,000 0.000 18.9222 8,207 8.207 0.000
STANDARD DEVIATION OF FLOW 1.31¢ 1.316 0.000 0.000 0,000 1.308 2.052 2.052 0.000
MAXIMIM FLOW. e . 78.58B 7B.588 0.000 0.000 4.000 76.154 121.933 121.933 0.000
MINIMUM FLOW.........,.... 0.000 0.000 0.000 0.000 0,000 0.000 ¢.000 0,000 0.000
FLOW VOLUME (CUBIC FEET)........ 6.BOE+05 &.B80E+05 5,72E-04 6.19E-04 1.05E-03 6,76E+05 2.93E+05 2.93E+05 1.43E-03
MO/DA/YR HR:MIN:SEC STEP 280 420 624 722 123 224 524 465 835 B24
AVERAGE FLOW........cuvs weearesan 8.206 27.128 27.128 27.128 0.000 27.090 0.000 27.825 27.050 1.118
STANDARD DEVIATION OF FLOW.. 2.034 3.251 2.251 3.251 0.000 3.246 0.000 3.434 Z2.032 0.033
MAXIMUM FLOW..... Prera e . 121.397 193.261 183.261 193.261 0.000 192.685 0.000 202.765 69,027 1.634
MINIMOM FLOW............ ceee 0.000 o,cco ¢.000 ¢.000 0.000 0.000 Q0.900 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET).... . 2.93E+05 9.68E+05 9,68E+05 O.68E+05 2.57E-03 9,.67E+D5 2.16E-03 9.93E+05 9,.66E+05 3.99E+04
MO/DA/YR HR:MIN:SEC STEP 425 438 &35 728 727 235 535 424 421 21%
AVERRGE FLOW....coveianrnnannnas 28.169 28.16% 28.169 28.169 9.000 28.098 0.000 28.099 2.675 2.701
STANDARD DEVIATICN OF FLOW...... 2.055 2.055 2.055 2.055 0.000 2.058 0,000 2.058 0.707 0.677
MAXIMUM FLOW. T0.463 70.463 70,463 0,463 7.000 70.436 0.000 70.436 44.450 40.606
MINIMUM FLOW. 0.000 0.000 0.000 c.occe 4.000 0.000 9.000 0.000 0,000 0.000C
FLOW VOLUME (CUBIC FEET)...... .. 1.018+06 1.01E+06 1.01E+06 1.01E+06 1.72E-03 1.00E+06 1.38E-03 1.00E+06 9.55E+04 9.04E+04
MO/DA/YR HR:MIN:SEC STEF 461 821 422 825 432 332 427 3z7 627 724
BAVERAGE FLOW......ivuvsasaanaans 8,325 8,325 9.980 0,648 12.94% 6.432 3,508 2.030 2,030 2.030
STANDARD DEVIATION OF FLOW...... 2.167 1.768 2.143 0.015 2.067 0.152 0.939 0.058 0.058 0.058
MAXIMUM FLOW..... B 136.439 76,9862 94,326 0.794 94.326 7.142 59.800 2.904 2,904 2.904
MINIMUM FLOW,,.. 0.000 0.000 0.000 0.000. 0.000 0.000C 4.000 0.000 Q.000 0.000
FLOW VOLUME (CUBIC FEET}......us 2.97E+05 2.S7E+0% 3.56E+05 2.31E+04 4.62E+05 2.30E+05 1.258+05 7.25E+04 7.25E404 7.25E+04
MO/DA/YR HR:MIN:SEC STEP 725 833 433 426 228 B34 434 828 428 229
AVERAGE FLOW......ucuvcrinnannnss G.G¢00 1.439 3.469 23.480 33.194 1.807 1.807 0.506 35.510 34,825
STANDARD DEVIATICH OF FLOW...... a.o0¢e 0.068 0.123 2.336 2,332 a.112 0.112 0,036 2.476 2.378
MAXIMUM FLOW....vuveaurrnnannnn 0.000 2.684 5.582 B3.71B 83.101 3.952 3.952 1.362 §8.116 83.608
MINIMUM FLOW. . ..vaeeeen i 0.000 0.000 0.000 0.000 0.000 G.000 0.000 a,000 <. 000 0.000
FLOW VOLUME (CUBIC FEET)........ 2.86E-04 5.14E+04 1,24E+05 1.20E+06 1.19E+06 6.45E+04 6.45E+04 1. 81E+04 1.27E+06 1.24F+06

MO/DA/YR HRGMIN:SEC STEP 428 430 900 201
BAVERAGE FLOW weraanaaas 35.161 8.228 0.395 0.648
STANDARD DEVIATION OF FLOW...... 2.360 2.071 0.118 0.015

83.608 116.310 6,241 0.7%4
0.000 0.000 0.000 0.000
1.26E+06 2.94E+05 1,41E+04 2.31E+04 .
CONVEYANCE ELEMENT FLOW DEPTHS {IN FEET}

MO/DA/YR HR:MIN:SEC STEP 801 302 204 304 831 231 205 505 206 207
MAXIMUM DEPTH. .vsaueiaearanaeans 0.470 0.9239 0,000 0.000 Z2.161 0.591 2,421 0,000 ¢.409 0.710
MINIMUM DEPTH......... Cesssaaans 0.000 0.000 0.000 0.000 0.000 [N HHH 0.0c0 ¢.000 ¢.000 0.cog
1

MO/DA/YR. HR:MIN:SEC- STEP 507 208 508 209 508 314 215 515 218 518
MAXIMUM DEPTH....suss 0.000 4.018 0.406 4.095 0.898 1.4¢0 1.1355 0.04¢ 6.919 0.ceo
MINIMUM DEPTH... 0.000 0.000 0.0c0o 0.000 0.000 0.300 0.000 0,000 ¢. 000 0.000
1

MO/DR/YR ER:MIN:SEC STEP 540 520 220 260 224 524 835 235 535 218
MAXIMUM DEPTH...... 0.000 0.000 1.9%48 2.841 ° 2.232 0.000 3.557 1.868 -0.000 0.690
MINTMUM DEPTH.......... . 0.000 0,000 0.000 9.000 0.000 0.000 0.000 o.coo 0.000 0.000
1 .

MO/DB/YR ER:MIN:SEC STEP . 821 33z 327 228 229
MAXIMUM DEPTH... . 2.029 3.842 0.761 z.409 2.687
MINIMUM DEPTH.......... . 0.000 0.000 0.000 0.000 0.00¢
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GRAPEVINE BASIN
FILENAME: GVB0O5PC.SUM

FUTURE CONDITION WITH PROPOSED FACILITIES

EPA SWMM SUMMARY OUTPUT FILE

5-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSIS

{See detailed output for more information)

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Proposed Conditiens - 5-Year Storm

SUB-BASIN® INFLOWS

MO/DR/YR HR:MIN:S5EC STEP
AVERAGE FLOW .
"STANDARD DEVIATION OF FLOW......
MEXIMUM FLOW...
WMINIMY FLOW .
FLOW VOLUME {CUBIC FEET)...... .

‘Mo/DA/YR HR:MIN:SEC STEP
AVERAGE FLOW. PN
STANDARD DEVIATION OF FLOW..

AVERAGE FLOW....................
STANDARD DEVIATION QF FLOW .
MAXTMUM FLOW... . ...... . cinunen.
MINIMUM FLOW. . .ovnnnvanannnnnsa.
FLOW VOLUME {CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

{/KMﬂj}CONVEYANCE ELEMENT GQUTFLOWS

"""’%,L“RVERAGE FLOW. ..,

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW. ..... i0eviianunnna
STANDARD DEVIATION OF FLOW.

MINIMUM FLOW............
FLOW VOLOME (CUBIC FEET)

MO/DA/YR HR:MIN:SEC STEE

MINIMUM FLOW, .. vvennsuanas
FLOW VOLUME (CUBIC FEET)

MC/DA/YR HR:MIN:SEC STEP

FLOW VOLUME (CUBIC FEET)..... .-

MO BR/YR TR MENT SECT S TEF

FLOW VOLUME {CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

AVERRGE FLOW....uv0suuun deeeaee
STANDARD DEVIATION OF FLOW..

MINIMUM FLOW .
FLOW VOLUME (CUBRIC FEET)}........

MO/DR/YR HR:MIN:5EC STEP

HTANDARD DEVIATION OF FLOW

MAXTMUM FLOW. ... ..covvvvnns

1 2 3 4 5 3 7 8 3 10
3.052 €.899 1.997 3.648 5.704 4.920 4,779 7.477 2,598 6.607
0.827 1.830 0.542 0.985 l.482 1.302 1.242 2.012 0.659 1.765
48.800 108.015 35.180 59.570 89.706 76.253 74.673 124.010 40.417 107.000
0.000 6.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0,000
1.09E+05 2.46E+05 7.138+404 1.30E+05 2.04E+05 1,78E+05 1.71E+05 2,.67E+05 9.28E+04 2.36E+05
11 1z 13 14 15 16 17 18 18 20
2,980 1.922 3.044 2.008 2.450 6.019 3.128 5.876 4.738 14.716
0,813 0.521 0.B16 0.342 0.655 1.502 0.823 L1.440 1.273 3.763
51.270 30.510 50,770 30.8962 40.410 87.850 48.620 84,377 80.240 229,671
qJ.000 0,000 0.000 d.000 0.000 0.00Q 0,000 0,000 J.000 0.000
1.08E+05 6.86E+04 1.09E+05 7.16E+04 B,75E+04 2,15E+05 1.12E+05 2.10E+05 1.69E+05 5.25E405
21 22 23 24 25 26 27 28 29 3¢
8,341 3.073 1.464 3.182 3.970 3.405 6.823 1.226 2.078 1%.365
2.%43 0.82¢6 0.402 0,787 1.055 0.884 1.874 0.331 0.590 5.014
184.820 51.470 23.222 44.8890 64,350 50,248 120.480 19.400 33.020 292.828
0.000 0.000 3.000 0.000 0.coe 4.000 ¢.000 G.000 0.000 0.000
3.33E+05 1.10E+05 5.23E+04 1.14E+05 1.42E+05 1.22B+05 2.44E+05 4.38E+04 7.42E+04 6.91E+05
31 32 a3 34 35 36
0.870 0.249. 2.703 3.077 1.919 9.4%6
0.257 0.0867 0.714 0.807 0.517 .1.314
12,020 3.387 46.120 5z2.020 29,495 82,231
4.000 0,000 . 0.9¢00 0.000 0. 000 0.000
3.46E+04 B.91E+03 9.65E+04 1.10E+05 6,85E+04 3.38E+05
801 402 302 204 304 403 831 €31 700 701
3.052 9,951 1.266 1.203 T 0.488 £.136 4.136 4.138 4.138 0.000
0.569 2.272 0.273 0.272 6,107 0.985 0.829 0.829 0.828 0.000
2z.560 122.087 ‘12,521 12.511 4.862 59.570 33.740 33.740 33.740 0.000
0.00c 0.000 0.000 0.000 .000 0.000 0.000 £.000 a.oco 0.000
1.08E+05 3.55E+05 4.30E+04 4.29E+04 1,.74E+04 1.4BE+05 1.4BE+05 1.48E+05 1.48E+05 5.83E-04
231 431 464 605 704 705 205 505 405 603
4.134 0,870 10.808 1c.808 10.808 0.300 10,804 0.000 10.804 1.997
0.826 0.257 2.440 2,440 2.440 0.000 2.422 0.000 2.422 0.543
33.709 14.020 131.e38 131,838 131.838 0.000 131.12¢0 0.000 131,120 35.180
C.0C0 0.000 ¢. 000 0.000 0.000 0.000 4,000 0.000 0.000 0.000
1.48E+05 3.46E+04 3.86E+05 3.86E+05 3.86E+05 1,83E-08 3.8GE+05 1.64E-08 3,86E+05 7.13E+04
702 703 400 206 4106 806 606 706 707 - 207
1.608 0.382 0.389 1.713 €.704 6.287 6.287 6.287 0,000 6.280
0.350 0.202 0.202 0.382 1.606 0.412 0.412 ¢.412 0.000 0.412
i8.000 17.190 17.190 17.471 87.849 14.521 14,521 14.521 0.000 14.516
0.000 0.000 ©.000 0,000 0.000 ¢.000 0.9000 0,000 0,000 0.000
5.74E+04 1.39E+04 1,3%E+04 6.12E+04 2.39E+05 2.24F+05 2,24E+05 2.24E+405 1.07E-D3 2.24E+05
N 1o i A 11 A & Y U s R V1 ] 709 208 508 agE T B0g
0.000 11.058 28.470 28.470 22.684 5,786 22.663 - 5.962 36.103 38.103
4.000 1.348 5.439 5.432 3.52¢ 2.478 3.478 2.173 7.014 7.014
0.000 78.684 316.559 316.559 134.000 182.559 132.973 142,401 371.337 371.337
0.000 0.000 0.000 0.000 0.000 0.000 a.oco 0.000 ¢.000 0.060
8.28E-04 3,.95E+05 1.02E+06 1.02E+06 8.10BE+05 2.07E+05 8.0%E+05 2.13E+05 1.298+06 1.29E+06
flﬂ 711 209 509 411 412 417 413 214 414
23.776 .12.327 23.752 12.328 38.G60 43.580 6.172 51.758 22.266 24.716
3.482 4.14¢% 3.4864 4.081 7.632 8.745 1.638 10,757 0.634 0.598
118.000 253.337 120.099 246.278¢ 393.852 449.648 93,330 555.701 30.154 43.396
‘0.oce 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000
8.45E+05 4.40E+05 B.48E+05 4.40E+05 1.39E+06 1.56E+06 2.20E+05 1.85E+06 7.95E+05 8.82E+05
614 712 713 215 515 316 616 714 715 218
24.71% 24.716 0,000 24.609 0.000 6.006 6.006 6.006 0.000 6.003
0.598 0.588 0.000 0.616 0.000 0.687 0.687 0.687 0.000 0.686
43,396 43.326 0,000 44,488 0.000 23.010 23.010 23.010 0.000 22.987
0.G00 0.000 0.000 d.60c0 0¢.000 0.000 0.000

S MINTMIM FLOWa s v eavaanssnnenonns

0.000 0.000 4.000
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FLOW VOLUME (CUBIC FEET}...arv.. 8,82Et05 §,.82E+05 1.72E-03 8.79E+05 D9.38E-04 2.14E+05 2.14E+05 2.14E+05 1,01E-04 2.14E+C5
MG/DA/YR HR:MIN:SEC STEP 620 716 518 77 449 540 418 619 718 415
AVERAGE FLOW..........ccovcenanns 0.000 0.000Q 0.06G0 0.000 4.000 0.000 11.879 l1.87¢ 11.878 36.488
STANDARD DEVIATICN OF FLOW o G.000 0.000 G.000 0.000 4.000 G.000 1.814 1.814 1.814 2.248
MAXIMUM FLOW.......... PR f 0.000 0.000 0.000 0.000 7.000 ¢.000 90.371 90.371 90.371 134.860
MINIMOM FLOW. 0eervrrrenrs . 7.000 0,000 0.000 0.000 0.000 0.000 3,000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET}........ 1.01E-04 1,0l1E-04 1.36E~04 6,00E-12 6.00E-12 9.70E-12 4.24E+05 4.24E+D5 4.24E+05 1.30E+06
MO/DA/YR HR:MIN:SEC STEP 7L 6lE 720 721 416 520 220 660 728 729
AVERRGE FLOW 0.000 36.488 36.488 0.0c0 0.000 G¢.000 36.302 14,716 13.585 1.131
STANDARD DEVIATION OF FLOW.. 0.000 2.248 2.248 o, oco 0.000 0.000 2.243 3.763 3.282 0.682
0.000G 134.860 134.8640 0.0c0 0.000 0.000 131.8186 229.671 165.000 64.671

0.000 ¢.0C0 0.000 0,000 0.000 0,000 0.000 0.000 0.000 4,000

FLCOW VOLUME 2.64E-03 1.30E+06 1.30E+06 2.86E-03 2.64E-03 4.22E-03 1.30E+06 5.25E+05 4.85E+C53 4.04E+04
260 420 624 722 723 224 524 465 835 £24

BAVERAGE FLOW................ . 13.584 42,886 419.886 49,886 0,000 49.825 0.000 52.875 51.501 1.881
STANDARD DEVIATION OF FLOW.. . 3.2e1 5.321 5,321 5.321 0.000 5.317 0.000 6.223 2,824 0.056
MAXIMUM FLOW...civnuunnnnn . 166.160 296.6789 296.679 296.679 0.000 297.836 0.000 377.766 97.820 2.744
MINIMUM FLOW, .. vrannnres . 0,000 34,000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000
FLOW VOLUME {(CURIC FEET) 4.85E+05 1.78E+06 1.78E+06 1.78E+06 1.14F-03 1.78F+06 1.01E-03 1.89E+06 1.84E+06 6.75E+04

MO/DA/YR HR:MIN:SEC STEP 425 435 €35 726 727 235 535 424 421 219
AVERBGE FLOW.....iticusnrnnnaaas 53.382 53.382 53.392 53.392 0.000 53.283 0.000 53.283 4.738 4,773
STANDARD DEVIATION OF FLOW...... 2.872 2.872 2.872 2.872 0.000 2.883 0.000 2.883 1.273 1.235
MRXIMUM FLOW 100.551 100.551 100.551 100.551 7.000 100.544 0.000 100,544 80.240 76,701
MINIMUM FLOW 0.000 0.000 0.000 ¢.000 7,000 0.000 0.000 0.000 0.000 o.coo
FLOW VOLUME {CUBIC FEET)........ 1.91E+06 1,91E+06 1.91E+06 1.91E+06 2.86E-03 1,90E+06 1.95E-03 1.S0E+06 1.69E+05 ~1.70E+05

MO/DA/YR HR:MIN:SEC STEP 4€l 821 422 825 432 332 427 327 627 724
AVERAGE FLOW...... hereeneanara 14.113 14.113 17.186 1.171 26.931 8.307 .823 3.926 3.928 3.926
STANDARD DEVIATION OQF FLOW...... 3.7147 2.9%46 3.644 0.027 4.766 0.181 1.874 0.10% 0.109 0,198
MEXTMUM FLONM. ., ccnurrmnencnnnn . 238.429 131.102 164.671 1.428 259,965 2.063 120.480 5.485 5.485 5.485
MINIMUM FLOW.....0cvinnavennnnns 0.000 0.9000 4,000 0.000 0.000 0.000 0.000 9.000 0.000 0.000
FLOW VOLUME (CUBIC FEET}........ b5.04E+05 5.C4E+05 6.14E+05 4.18E+04 9.61E+05 2.97E+05 2.44E+05 1.40E+03 1.40E+05 1.40E+05

MO/DA/YR HR:MIN:SEC STEP 125 833 433 426 228 834 434 828 428 229
AVERRGE FLOW.....cvvrvnemerannny 0.000 2.284 6.210 62.898 62.428 2.855 2.855 1.157 66,439 65.312
STANDARD DEVIATION OF FLOW...... 0.000 0,108 0,211 3.300 3.323 0.177 0.177 0.079 3.575 3.505
MAXIMUM FLOW......cocemnennnnnnn 0 4,227 2.703 119.834 119,568 6,250 -6.250 2.808 128.403 124.806
MINIMUM FLOW......v00uses 0,000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000
FLOW VOLUME (CUBIC FEET). 6.15E4+04 2.22E+05 2.25E+06 2,.23E+06 1.02E+05 1.02E+05 4.13E+04 2.37E+06 2.33E+06

MO/DA/YR HR:MIN:SEC STEP 429 430 L 901
AVERAGE FLOW.....coiiunnnnnnnnnn 67.390 19,365 1.464 1.171
STANDARD DEVIATION OF FLOW, . 3.444 5.014 0.403 0.027
MAXIMUM FLOW.......ccnimvnnnacen 126.538 292.828 23.222 1.428
MINTMUM FLOW.......... ree e 0.0c0 0.000 0.000 0.060
FLOW VOLUME (CUBIC FEET}........ 2.41E+06 6.91E+05 5.23E+04 4.18E+04
CONVEYANCE ELEMENT FLOW DEPTHS (IN FEET}

MO/DA/YR HR:MIN;SEC STEP 801 302 204 304 831 231 205 505 - 206 207
MAXIMUM DEPTH..... siiitasaasanna : 1.122 2.064 4,872 0.577 3.261 1.328 3.503 0.000 0.4486 4.982
MINIMUM DEPTH.........- darrraaan T 0.000 0.000 0.400 0.000 a.ceo 0.000 0.000 0.000 0.000 $4.000
1 : .

MO/CA/YR HR:MIN:SEC 507 208 508 209 509 3314 215 515 218 518
MAXIMUM DEPTH. . 0.co0 4.104 1.295 4.140 1.615 2.426 1.662 ¢.000 1.357 0.000
MINIMUM DEPTH.....cioneanennsnan 0.000 . 000 G.000 [HTH 0.000 0.300 0.000 ¢,000 0.000 a.000
1

MO/DA/YR HR:MIN:SEC STEP 540 52¢ N 220 260 224 524 835 235 535 219

0.000 ¢.oo0 2.648 3.715 2.875 0.000 5.058 2.244 0.000 4.998

0,000 0,cec0 G.000 Gc.coo 0.000 G.000 .0.00C ¢.000 0.9000 {.000
821 332 327 228 229
MAXIMUM DEPTE.. . 2.825 5.3904 1.440 2.886 3.280
MINIMUM DEPTH..... ceves 0,000 0.000 0.000 0.000 0.000
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GRAPEVINE BASIN
FILENAME: GVB010PC.SUM

EPA SWNM SUMMARY OUTPUT FILE
10-YEAR EVENT

FUTURE GONDITION WITH PROPOSED FACILITIES

SUMMARY OF EPA SWMM ANALYSIS
{See detailed output for more informationi

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin - Proposed Conditions - 10-Year Storm

SUB-BASIN INFLOWS

Page 1 of 2

HMO/DA/YR HR:MIN:SEC STEP 1 2 3 4 5 [ 7 ] g 10
AVERAGE FLOW. .. .vevuverrnnnannss 4.503 10.275 2.639 5.340 7.313 6.967 6.101 10,188 3.930 8.996
STANDARD DEVIATION OF FLOW...... 1.179 2,640 0,713 1.413 1.875 1.778 1.560 2.692 1.021 2.359
MAXIMUM FLOW. .. 0vuauviunnnananss £2.560  149.770 46.130 84.720 115,59¢ 103,860 95,740 168,990 57.680  145.760
MINIMUM FLOM....vvvnnnnnnnennnn 0.000 0,000 0.000 0.000 0.600 0.000 0. 000 0.000 ©. 000 0.000
FLOW VOLUME (CUBIC FEET}....... v 1.61E+05 3.67B405 9.42E+0G4 1.918+05 2.61E+05 2,498+05 2,1BE+05 3,64E+05 1.40E+D5 3.21E+05
MO/DA/YR HR:MIN:SEC STEP 11 12 13 14 15 16 17 18 18 20
AVERRGE FLOW £.069 2.769 4,096 3.142 3.283 7.976 4.271 7.297 6.208 19.380
1.087 0.726 1.080 0,811 0,866 1.863 1.102 1.759 1.643 4.893
68.960 42,530 68.130  44.164 54.120 112.764 65.770  102.437 105.950 293,758
0.000 0,000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1.45E+05 ©.89B+04 1,.46F405 1,12E+05 1,17E+05 2,.85E+05 1,52B+05 2.60E+05 2.22E+05 §.92E+05
21 22 23 24 25 26 27 20 29 30
AVERRGE FLOW.... 11.867 4.113 2,451 4,177 5.233 4,473 9.026 i1.656  3.332 26.925
STANDARD DEVIATION OF FLOW...... 3.315 1.088 0.641 1.027 1.372 1.116 2.408 0.427 0.876 6.721
MEXTMUM FLOW..uuvruunaniuiisnnuenn. 237.480 68.800 34.521 58,447 85,600 63.573  157.010 25.010 46.495 375,538
HINTMUM FLOW.......... [ 0.000 0.000 a.600 0.0400 0.000 0.000 0.000 0,000 0.000 0.000
FLOW VOLUME (CUBIC FEET)........ 4.24E+05 1.47E+05 B8.75E+04 1,49E+05 1,B7E+05 1.60E+05 3,22E+05 5.91E+04 1.19E+05 &.61E+05
MO/DR/YR HR:MIN:SEC STEP 31 32 33 34 35 36
AVERRGE FLOW.....ououoiinoaoa... 1.324 0.496 3,351 3.784 2.838 16.829
STANDRRD DEVIATION OF FLOW...... 0.351 0.124 G873 0.971 0.741 1.991
19.150 5.585 57,200 63,250 41.6B0  108.270
0.000 0.000 0.000 0.900 ¢.co0 0.000
4.88E+04 1.77E+04 1.20E+05 1.35E405 1.01E+05 6.01E+05
4//’“\}CONVEYANCE ELEMENT OUTFLOWS
o MO/DA/YR HR:MIN:SEC STEP 801 402 302 204 304 403 831 631 00 701
'AVERAGE FL.OW 4.503 14.778 6.033 6.030 5.316 10.656 10.5586 10,656 10,656 0.000
STANDARD DEVIATION OF FLOH...... 0.819 3.280 1.265 1.263 1.128 1.803 1.512 . 1.512 1.512 0.000
MAXTMUM FLOW. .. ovvenseonnnn . 31.548  169.558 54.374 54.122 50.933 84.720 42.594 42,594 42,594 0.000
MINIMUM FLOW..u.oooono...o.. .. 0.000 0.000 0.060 0.000 0.000 0.000 0.000 6.000 0.090 0.000
FLOW VOLUME (CUBIC FEET)........ 1.61E+05 5.28E+05 2.15E+05 2.15E+05 1.20E+05 3.80E+05 3,B0E+05 3.80E+05 3.80E+05 9.17E-05
MO/DA/YR HR:MIN:SEC STEP 231 431 404 605 704 708 205 505 405 603
10.654 1.394 1%.361 19.361 19.244 0.117 12,241 0.128 19.368 2.639
1.510 0.351 3.248 3.248 3.205 0.084 3.187 0.068 3.228 0,713
42.557 19.150 161,883 © 161.983  154.000 7.983  157.409 6.G60 160.714 46,130
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
3.80E+05 4.98E+04 6.91E+05 6.91E+05 6.878+05 4.109E+03 6.B7E+05 4.55E+03 6.91E405 9.42E+04
MO/DR/YR HR:MIN:SEC STEP 702 703 400 206 406 806 606 7086 107 207
AVERAGE FLOW. .cuvurvannananaruas 1.898 0.741 0.741 2.007 8.974 B.420 ‘g.420 8.420 0.000 B.411
STANDARD DEVIATION OF FLOW. . 0.427 0.343 0.349 0.401 2.108 0.549 0.548 0.549 0.000 0.550
MAXTMUY ET.OW 18.000 26.130 28.130 17.9257 112,662 19,363 19,353 19.363 0.000 18.370
MINIMUM FLOW 0.000 0.000 0.60c0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
FLOR VOLUME (CUBIC FEET)} .....o.. 6.78E+04 2.65E+04 2.65E+04 7.17B+04 3.20E405 3.01E+05 3.03E+05 3.0lE+05 1.22E-03 3.00E+05
T oY DEY YR HRYMINE SECTTSTER “UUEDT 407 L8 - 4 e+ M [ - a1 - - 1 S 11 S
BVERRGE FLOW. . 0vrvusvannns AN 0.060 14.512 42.877 42,877 32.330 10,546 32.302 10.830 53.320 53.320
STANDERD DEVIATION CF FLOW... 0.c60 1.712 © 7.102 7.102 4.112 3.898 4.074 3.594 5.215 9.215
MAMIMOM FLOW. . evuvrnnsvrrrnns 0.000 98.538  395.982 385,982 134,000 261,982 132,997 227.856 486.933  486.933
MINIMUM FLOW. .. ..cvuunueanns. 0,000 0.000 0.002 0.001 0.001 0.000 0.000 0.000 0.0601 0.001
FLOW VOLUME (CURIC FEET}..... 9.3CE-04 5.18E+05 1.53E+06 1.53E+06 1,15E+06 3,76E+05 1.15E+06 3.87E+05 1.90E+06 1.90E+06
MO/DA/YR HR:MIN:SEC STEP 710 711 209 509 411 412 417 413 314 414
AVERAGE FLOW 32.553 20.767 32.525 20,767 57.361 64.060 8.367 75.569 35.903 38,168
STANDARD DEVIATION OF FLOW...... 3.966 6.234 3.95¢4 6.161 10.051 11.438 2.180 14.402 1.076 0.898
MAXTMUM FLOW. « ot v aemnrvinnnnnss 118.000  368.933  118.709 360.681 528,281  611.437 133.%00  751.967 48.542 57.784
MINIMUM FLOW 0.001 0.000 0.000 0.060 0.000 0.000 0.coe 0.001 0.000 0.000
FLOW VOLUME 1.16E+06 7.41E+05 1.16E+06 7.41E+05 2.05E+06 2.29E+06 2.89E+05 2.70E+06 1.2BE+06 1.40E+06
MO/DA/YR HR:MIN:SEC STEP 614 712 713 215 515 316 616 714 715 219
T AVERRGE FLOW. . ovvverinnnnnnnnns, 39.188 39.188 0.000 38.045 0.090 7.960 7.960 7.221 0.738 7.218
5/‘. STANDARD DEVIATION OF FLOW . 0.898 ©.898 0,000 0.927 0.000 1.034 1.034 0.837 0.313 0.835
&;‘ IMUM FLOW 57.784 57.784 0.000 56.420 0.000 49.878 49.878 2B.600 21,278 28.600
e’ MINIMUM FLOW 0.000 5.000 0.000 0.0c0 0.000 0.000 0.000 0.000 0.000 0.000



0.0C0E+DO

FLOW VOLUME (CUBIC FEET}....u... 1,40E+06 1.40E+06 0,00F+00 1.39E+06 2.84E+05 2.84E+05 2.58B+05 2.64BE+04 2.58E+05
MQ/DA/YR HR:MIN:SEC STEP 620 716 518 717 440 540 418 619 718 415
AVERRGE FLOW. ...vcvvinnnns . 0.739 0.738 0.793 0.000 0.000 ¢.000 15.308 15.308 15.308 54.353
STANDARD DEVIATION OF FLOW...... 0.313 0.313 0.280 0.co0 ¢. 000 0.000 2,387 2.387 2.387 2.880
MAXTMUM FLOW. . .coivinrnnnennenns 21.278 21.278 17.192 g.oo0 0.000 £.000 110,731 120.731  110.731 169,151
MINIMUM FLOW. . .vvvruvsn Cereraaan 0.000 0.000 0.000 e.oco o.oc0 ¢.000 0.000 0.000 o.000 0.000
FLOW VOLUME (CUBIC FEET)........ 2.64E+04 2.64E+04 2,.83E+404 2.08E-11 2.08E-11 2.88E~11 5.47E+05 5.47E+05 5.47E+05 1,94E+06
MO/DA/YR HR:MIN:SEC STEP 718 618 720 721 116 520 220 660 728 729
AVERAGE FLOW. . viviivnnnsanraans 0.000 54,353 54,353 £.000 0.000 0.000 54.103 19.380 16,389 2.991
STANDARD DEVIATION OF FLOW...... ¢.oco 2.880 2.880 £.000 0,000 0.0a00 2.881 4.893 3.715 1.595
MAXIMUM FLOW. oo vvuvnnrrrnnnnnnes ¢.000 169,151  169.151 £.000 0.000 0.000 164.404 293.758  165.000 128.758
MINIMUM FLOW. ... coceunonnnnnnns 0.000 0.000 0,000 0.000 0,000 0.00¢ 0.000 0.000 £.000 0,000
FLOW VOLUME (CUBIC FEET)........, 6.26E-04 1.94E+06 1.94E+06 1.37E-02 6.265-04 1.13E-03 1.93E+C6 6.92E+05 35.85E+05 1.07E+05
MO/DR/YR HR:MIN:SEC STEP 260 420 624 722 723 224 524 485 835 824
70.491 70.491 70.491 0.000 70,410 0.000 76.240 74.162 2.473

6.300 6.300 6.300 0.000 6.298 0.000 8.040 2.838 0.074

328.718  328.718  328.718 0.000  330.055 g.000  487.908  112.293 3.578

0.000 0.000 0.000C ¢.000 0.000 6.000 ¢.000 0.000 0.000

2.52E+06 2.52E+06 2.52E+06 2.29E-03 2.51E+06 O0.0CE+00 2.72E+06 2.65E+06 8.83E+04

MO/DA/YR HR:MIN:SEC STEP 425 435 835 126 727 235 535 424 421 219
AVERAGE FLOW. .vuvevnnsnrunnnnnne 76.634 76.634 76.634 76.634 ¢.oce 76.486 0.000 76.486 6.208 6.244
STANDARD DEVIATION OF FLOW 2.908 2.908 2.908 2.908 0.000 2,931 0.000 2.931 1.643 1.598
MAXTIMUM FLOW. cuvivunnaneann ... 115.864 115.864 115.864 115.864 0.08C  115.E53 0.000 115,853 105.950  101.660
MINTMUM FLOW............ . 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET) 2.74E+06 2,74E+06 2,74E+06 2.74E+06 1.60E~02 2,73E+06 1.42E-02 2.73E+06 2.22F+05 2,23B+05

HMO/DA/YR HR:MIN:SEC STEP 461 821 422 825 432 332 427 327 627 724
AVERAGE FLOW...vvvuvvermrrrvenns 18,111 18.111 22.224 1.542 39.549 9.329 9.026 5.140 5.140 5.140
STANDARD DEVIATION OF FLOW...... 4.760 31.706 4.622 0.035 6.450 0.201 2.408 0.3141 0.141 0,141

309,600 162,006 205.021 1.883  317.795 10.233  157.010 7.163 7.163 7.163
0.002 ¢. 000 0.001 0.000 0.001 0.000 0.000 0.000 ¢.000 e.ca0
6.47E+05 6,47E+05 7.93E405 &.51E+04 1,41E+06 3.33E+05 3.22E+05 1.83E+05 1.83B+05 1.83E4+05
725 833 433 426 228 834 434 828 428 229
.. . 0.000 2.830 7.970 88.929 88.299 3.510 3.510 1.561 83.370 91.666
STANDRRD DEVIATION OF FLOW. .- 0.000 ©.133 0.266 3.369 3.421 0.216 0.216 0.105% 3,722 3,731
MAXIMUM FLOW....onv.y. Ceaes .. 0.000 5.243 12.399  140.925 139.671 7.633 7.633 3.718  150.154  146.243
MINIMUM FLOW.....ovonuiu.u. .- 0.000 0.000 0.000 0.00C 0.000 0.000 o.o0e 0.000 0.000 ¢.000
FLOW VOLUME {CUBIC FEET)........ 1.50E-D03 1.01B+05 2.85E+05 3.17E+06 3.15E+06 1.25E+05 1,25E+05 5.57E+04 3.33E+06 3.27E+08
MO/DA/YR HR:MIN:SEC STEP 428 430 900 201
94,998 26.925 2_451 1.542
3,608 6.721 0.641 0.035
154.202 379,538 34.521 1.883
0.000 0.000 c.oco 0.000
3.39E+0§6 9.61E+05 B8.75E+64 5.51E+04
CONVEYANCE ELEMENT FLCW DEPTHS (IN FEET)

MO/DA/YR HR:MIN:SEC STEP 801 302 204 304 831 231 205 505 206 207
MAXIMUM DEPTH 1.550 2.277 1.852 0.904 4.096 1.51¢0 4,054 0.246 0.451 1.140
MINIMUM DEPTH 0.000 0.000 0.000 0.000 ¢.000 0.000 0.000 0.000 .007 0.000
1

MO/DA/YR HR:MIN:SEC STEP 507 208 508 209 500 314 215 515 218 518
MAXTIMUM DEPTH. o cvvvanaarsrsranan 0.000 4.105 1.632 4,111 1.987 3.254° 1.931 0.000 1.639 0.535
MINIMUM DEPTH.....cocevenennn A 0.000 0.007 0.000 0,006 0.000 0. 300 ¢.003 0.000 0.001 ¢.0C0
1

MO/DA/YR HR:MIN:SEC STEP 540 520 220 260 224 524 835 235 535 219
MAXIMUM DEPTH. . . 0,000 0.000 3.077 3.699 3.062 ¢.000 6,117 2.417 0.000 1.153
MINIMUM DEPTH 0.000 0.000 0,003 0.000 Q.000 0.000 ¢.000 0.00C 0,000 0.001
1 .

MO/DA/YR HR:MIN:SEC STEP 821 3132 327 228 229
MAXTIMUM DEPTH. ecrvvvrernnnnarenan 3.273 7.405 1.881 3.1z22 3.549
MEINIMUM DERTH....ovevsnneanernan 0.000 0.000 0,000 0.000 0.000
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GRAPEVINE BASIN
FILENAME: GVBOS0PC.SUM

FUTURE CONDITION WITH PROPOSED FACILITIES

EPA SWMM SUMMARY OUTPUT FILE
50-YEAR EVENT

SUMMARY OF EPA SWMM ANALYSIS
{See detalled cutput for more information}

City of Greeley Comprehensive Drainage Plan Update - ACE Inc.
Grapevine Basin ~ Proposed Conditicns - 50-Year Storm

SUB-BASIN INFLOWS

Page 1 of 2

MC/DA/YR HR:MIN:SEC STEP 1 2 3 4 5 6 7 & 9 10

8.762 22,188 4,736 11.333 12.487 13.755 10.274 19.560 8.750 17.087

2.708 §.000 1.366 3.168 3.407 3.741 2.787 5.538 2.382 4.784

152,309 328,229 85.237 180,880  206.936 212,323 16§.801  339.471 126.204  288.4865

0.000 0.000 o.008 8.000 . 060 0.000 0.000 0.000 0.000 0.000

FLOW VOLUME (CUBIC FEET)........ 3.49E+05 7,82E+05 1,69E+05 4.05E+05 4.46E+05 4.91E+05 3.67E+05 6.909E+05 3.12E+05 6.10E+05

MO/DA/YR HR:MIN:SEC STEP 1% 12 13 14 15 16 17 ] 19 20

AVERAGE FLOW 7.725 5.682 7.698 7.247 6.129 14.460 B.150 11.582 11.006 34.927

STANDARD DEVIATION OF FLOW 2.204 1.583 2,175 1.950 1.722 3.801 2.240 2.974 3.109 9.384

HMAXIMUM FLOW. . 133.988 8B.390 132.663 102.689 103.882 213.034 129.630 169.903 195.893 546.952

MINIMUM FLOW.., 0.000 0.000 a.ooe 0.000 0.000 0.000 0.000 0.000 0.000 0.060

FLOW VOLUME (CUBIC FEET)........ 2.76E+05 2.03E+05 2.75E+05 2.59E+05 2.19E+05 5.36E+05 2.91E+05 4.13BE+05 3.93E+05 1.24E+06

MO/DB/YR HR:MIN:SEC STEP 21 22 23 24 25 26 2% 28 29 30

AVERAGE FLOW. ... ovceunnnaneny.n 7.581 6.242 7.764 g.442 7.972 15.746 2.932 7.448 50.490

STANDARD DEVIATION OF FLOW 2.142 1.676 2.046 2.640 2.123 4.477 0.804 2,008 13.367

MAXTMUM FLOW. . .evcenneocnnnn 131.199 B6.657 113.411 160.878 11B.550 283.538 45.158  103.885  737.097

MINIMUME FLOW. . ivausunsnnonionnnn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 p.oeo

FLOW VOLUME (CUBIC FEET) 2.71E+05 2.23E+05 2.77E+05 3.37E+05 2.85E+05 5.62E+05 1.05E+05 2.66B+05 1.80E+06
MO/DR/YR HR:MIN:SEC STEP 31 32 33 34 35 36
AVERAGE FLOW. . cvnecuancunnaaras 2.790 1.540 5.331 5.807 £.125 36.558
STANDARD DEVIATION CF FLOW...... 0.741 0.370 1.466 1.573 1.680 3,626
MAXTMUM FLOW. ceivuiannnannneny.n 38,683 15.459 23.561 99.607 50,148 141,440
MINIMUM FLOW...ooueiunnannoena. 0.000 0.000 - 0.000 c.000 a.c00 £.600
FLOW VOIUME (CUBIC FEET)........ 9.96E+04 5.50E+04 1.90E+05 2.07E+05 2.15E+05 1.31E+06

a‘”—"’»\
% CONVEYANCE ELEMENT OQUTFLOWS

‘J/} MO/DA/YR HR:MIN:SEC STEP 801 402 302 204 304 403 831 631 700 701

9.762 31.950 23.205 23.202 22.488 33,820 33.820 33.820 33.820 0.000

1.851 7.439 4.484 4.476 4.181 5.614 3.346 3.346 3.346 a.9000

73.096  374.353  149.754  148.567 136.574 180,880 89,571 88.571 89.571 0.000

0.000 0.000 0.000 o.oco 0.000 0.000 0. 000 0.000 0.000 0.000

3.49E+05 1.14B+06 B.28E+05 8.28E+05 8.03E+05 1,21E+06 1.21E+06 - 1.21E+06 1.21E+06 1.15E-03

EC STEP 231 431 404 §05 704 705 205 505 405 603

................... 33.820 2.780 4%.097 49,087 44,799 4,298 44,799 4.298 49.097 4.736

STANDARD DEVIATION OF FLOW...... 3.344 0.741 5.753 5.753 4. 658 1.843 4.641 1.751 5,709 1.366

.................... 89,542 38.683 282.370 282.370 154.000 128.370 159.834 130.492  261.752 85,237

............... . 0.000 0.000 0.000 8.000 4.000 0.000 0.000 0.000 0.000 0.e00

........ 1.21E+06 2.96E+04 1.758+06 1.75E+06 1.60E+06 1.53E+05 1.60E+06 1.53E+05 1,75E+06 1.69E+05

MO/DB/YR HR:MIN:SEC STEP 702 703 400 206 406 806 606 706 707 207

AVERAGE FLOW....vvvircrnnrannnns 2.245 2.492 2,492 2.333 16.088 15.116 15.116 15.116 0.000 15.102

STANDARD DEVIATICN OF FLOW...... 0.487 0.979 ¢.979 0.464 4.113 1.020 1.020 1.020 0.000 1.021

MAXIMUM FLOW....ovoenivrnnnnnnnn 18.000 §7.237 67.237 18,554 223,915 36,5899 36.529 36.599 0.000 36.583

MINIMUM FLOW. o evrnnnvrrrnrrenns 0.000 0.000 0.0c0 0. 000 0.027 0.000 0.000 0.000 0.000 ¢.000

FLOW VOLUME (CUBIC FEET}........ B.01E+04 8.90E+0D4 8.30E+04 8.33E404 ' 5.74E+05 5,40E+05 5.40E+05 5.40E+05 3.15E-03 5.39E+05

MOy DAY YR HR YMINTSEC ~"STEP 507 407 T e 3 s OG- FOGn 2 O 508~ 408 608"

AVERAGE FLOW 0.000 25.376 91,560 91.560 57.571 33.988 57.496 34.125  111.202  111.201

STANDARD DEVIATION OF FLOW, 0.000 3.0%0 12.932 12.932 4.948 9.916 4.925 %.480 17.312 17.312

MAXIMUM FLOW 0.000 175.457 728,357  728.357 134.000 594.357 134.000 560.094  $56.850  956.BS50

MINIMUM FLOW 0.000 e.02e 0.073 0.073 0.073 0.000 0.000 0.000 0.052 0.052

FLOW VOLUME 2.86E-03 9.06E+05 3.27E+06 3.27E+06 2.06E+06 1.21E+06 2.0BE+06 1.22E+06 3.97E+06 3.87E+06

710 711 209 509 411 412 417 413 314 414

§5.231 55.970 55,181 55,870 118.887 133,318 15.848  156.413 81.385 B7.514

4,541 14.799 4.532 14.696 19.085 22.754 4.412 28.737 2.352 1.922

118.000 838.850 119.868 842.710 1062.365 1249.665 .262.292 1546.865 102.253 112.369

0.052 0.0600 0.000 0.000 0.024 0.043 0.000 0.096 0.000 6.021

FLOW VOLUME |CUBIC FEET}........ 1.97E+06 2.00E+06 1.97E+06 2.00E+06 4.24E+06 4.76E+06 5.66E+05 5.58E+06 2.91E+06 3.12E+06

614 112 13 215 515 316 €le 714 715 218

87.514 87.514 9.000 87.243 0.000 14,443 14.443 7.774 6.670 7.771

1,822 1.922 0.000 1.980 0.000 2.577 2,977 0.898 2.383 0.8395

112.369  112.369 0.000 112,108 0.000 181,289 181.289 28.600 152.689 28.600

0.021 0.021 0.000 0.000 0.000 0.002 0.001 0.001 o.oee 0.00C



FLOW VOLUME {CUBIC FEET)..s0.uss

MO/DA/YR HR:MIN:SEC STEP

MINIMUM FLOW
FLOW VOLUME (CUBIC FEET)......ns

MO/DA/YR HRIMIN:SEC STEP

MINIMUM FLOW.....vcoeenrinnnnnen
FLOW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW.....chiinenrnnnnnns
STANDARD DEVIATION OF FLOW..... .

MINIMUM FLOW. c..v.vvusnnnnrannas
FLOW VOLUME (CUBIC FEET)........

MO/DA/YR HR:MIN:SEC STEP

AVERAGE FLOW............... Civaa
STANDARD DEVIATION QF FLOW,,....

MINIMUM FLOW...ieanernr--
FLOW VOLUME (CUBIC FEET)

MO/DA/YR HR:MIN:SEC STEP

AVERBGE FLOW, s ocuvvnoccnnranssnn
STANDARD DEVIATION OF FLOW.,

MINIMUM FLOW. ...civunnres
FLOW VOLUME (CUBIC FEET)...

CONVEYANCE ELEMENT FLOW DEPTHS {IN FEET}

MO/DA/YR HR:MIN:SEC STEP
MAXIMUM DEPTH.. -
MINIMUM DEPTH....iounuranes
1

MG/DA/YR HR:MIN:SEC STEP

_____ o IITTn T
MAXTMUM DEPTH
MINIMUM DEFTH
1

1

MO/DA/YR HR:MIN:SEC STEP
MAXIMUM DEPTH. s vansravenrannnnne
MINIMUM DEPTH...c0uuausss teareen

3,12E+06 3,12E+06 O0.00E+00 3.11E+06 0.00E+C0 5.16E+05 5.16E+05 2.78E+05 2.38E+05 2.77E+05
620 716 518 717 440 540 418 619 415
6.670 5,520 5.567 1,141 1.141 1.241  24.81%  24.91%  24.874 1i2.117
2.383 1.856 1.7148 0.672 0,672 0.541 4.782 4,782 4.767 5.614
152.680  97.000  ©94.728  55.689 55,689 - 41,764 221.786 221.786 216,400 320,520
©.000 0.000 0.000 0.000 0.000 a.000 0.022 0.022 0.022 0.022
2.38E405 1.97E+05 1.99E+05 4.07E+04 4,07E+04 4.435+04 8.90E+05 8.90E+05 8.88E+05 4.00E+06
719 618 720 721 416 520 220 660 728 729
0.045 112.117  107.615 4.502 0.045 0.074 107.143  36.068 20,419  15.649
0.045 5.614 4,401 1.581 0.045 0.030 £.439 9.670 4.430 5.933
5.386 320.820 233.000 87,920 5.386 2.51  233.000 546.952 165.000  381.952
0.000 0.022 0.022 0.000 0.000 0.000 0.000 0. 000 ¢.000 0.000
1.625+403 4.00E+06 3.64E+06 1.61E+05 1.62E+03 2.GBE+03 3.83E+06 1,29E+06 T7.29E+05 5.509E+05
260 420 624 722 723 224 524 465 835 824
20.419  127.636 127,636 127.636 0.000 127.487 0.000 149.260 127.363 4.596
4.415 £.399 6.399 8.399 0,000 8.407 0.000 14,726 2.890 0.143
169.205 398.299 398,299  398.299 0.000 398,209 0.000 866,087 151.393 6.684
0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.067 0.000 ©.000
7.208+05 d.56E+06 4.56E+06 4.56E406 1.60E-02 4.55E+06 1,42E-02 5.33E+06 4.55E+06 1.64E+05
425 435 633 726 727 235 5b3s 424 421 212
131.959 131.959 131.959  131.959 0.000 131,593 0.000 131.583  15.507  15.534
3.022 3.022 3.022 3.022 0.000 3.104 0.000 3.104 4.436 4.379
158.041 158.043  158.041  158.041 0.000 158,065 0.000 158.065 247,360 241.690
0.000 5.000 06.000 0.000 0.000 ©.000 0.000 0.000 0.000 0.000
4.7iE+06 4.71B+06 4.71E+06 4.71E+06 1.14F-02 4.70B+06 B.37E-03 4,70E+06 5.54E+05 5.35E+035
461 821 422 825 432 332 427 327 627 724
35.380  35.390  42.970 2,781  B1.068  28.i27  15.746 8.302 8.302 8.302
9.775 7,359 9.037 0.067  12.458 1.893 4.477 0.201 0.201 0.201
572.239  305.738  372.854 3,395 527.364  59.671 283.53%8  10.387  10.387  10.387
0,014 0,014 0.014 0.000 0.014 0.0a0 0.Q00 0.000 . 0.000 ¢.000
1.26E+06 1.26E+06 1.53E406 9,93E+04 2.89E+06 1.00E+06 5.62E+05 2,96B+05 2.96E+05 2.96E+0D
725 833 433 126 228 834 434 828 azs 229
0.000 4.504 12.806 152,372  150.911 5.387 5.387 2.765 150.063 154.725
0,000 0.218 C.395 3.511 3.729 0.342 0.342 0.192 4.134 5.469
0.000 g.495  18.793 220.517 216.340  12.218 12,218 6.922 232,249 213.951
0.000 0.000 0. 000 0.019 0,000 0.000 0.000 0.000 0.600 0.000
2.86E-04 1.61B+05 4,57E+05 G5.44E+06 5.39E+06 1.92E+05 1,92E+05 9.B7E+04 5.68E+06 5.52E+06
429 430 500 EGH
162.173  50.480 6.242 2,781
4.203 13.367 l.676 0.087
252.357  737.097 86.657 3.395
0.001 0.000 0.000 0.000
5.79E+06 1.80E+06 2.23E4+05 9.93E+04
801 302 204 304 831 231 205 505 206 207
3.287 3,637 3.618 2.439 10,081 2.35%6 4.084 0.749 0.455 1.611
0.060 0.0600 0.000 0.000 0.000 0.001 0.000 0.000 0.020 0.003
507 208 508 209 509 314 215 515 218 518
0.000 £.105 2.581 4.135 3.063 5.655 3.058 0.000 1.639 0.820
0.000 0.045 0.000 0.041 0.000 0.300 0.021 0.000 0.004 4.000
540 520 220 260 224 524 835 235 535 219
0.568 0.170 4.100 3.701 3.461 0.000 9.484 2.858 0.000 1.927
0.000 0.000 0.020 0.000 0.000 0.000 0.006 0.002 0.000 0.003
821 332 327 228 229
5.530  10.358 3,201 3.867 4.254
0.000 ¢.000 0.000 0,001 .00
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GRAPEVINE BASIN
FILENAME: GVB100PC_SUM
FUTURE CONDITION WiTH PROPOSED FACILITIES
] EPA SWMM SUMMARY OUTPUT FILE
) 100-YEAR EVENT

SUMMARY OF EPL SWMM ANALYSIS
{See detalled ocutput for more information)

City of Greeley Comprehensive Drainage Plan Update -~ ACE Inc.
Grapevine Basin - Proposed Conditions - 100-Year Storm

SUB-BASIN INFLOWS

MO/DA/YR HR:MIN:SEC STEP 1 2 3 F 5 6 7 8 9 10
AVERAGE FLOW.. 11.518  27.139 5.573  13.813  14.506  16.526  11.883  23.363  10.763 20,355
STANDARD DEVIATION OF FIOW 3.312 7.336 1.624 3.859 4.018 4.515  3.280 6.563 z.921 5.744
MAXTMUM FLOW.wnnnnnnne... 181.557 391,534  99.161 214,733  235.435 248,580 191.647 396.811  152.630 . 335,858
MINIMUM FLOW. . ov oo, ., 9.000 0.000 0.000 6.000 0.000 0.080 0.000 0.000 0.000 0.0a0
FLON VOLUME (CUBIC FEET) 4.25B+05 9.60E+05 1.99E+05 4.93E+05 5.18E4+05 5,00E+05 4.24E+05 6.34E+05 3.843¢05 7.275+05

MO/DA/YR HR:MIN:SEC STEP 11 12 13 14 15 15 17 18 18 20
AVERAGE FLOW.............. ; 9.208 6.884 9.143 8.560 7.268  17.047 9.715  13.226 12,907  40.961
STANDARD DEVIATION GF FLGH 2,685  1.822 2.699 2.404 2,061 4.538  2.504 3.462 3.690  11.175
MAXTMUM FLOH 157.181  104.581 155,291 123.046 121.220 250.273 151,434  195.463  225.680  642.313
MINIMUM FLOW - 0.000 0.000 0.000 0.000 0.000 9.800 0.000 0.000 0.000 0.000
FLOW VOLUME (CUBIC FEET) . 3.29E+05 2.46E+05 3.26E+405 3.20E405 2.59E+05 6.09E¢05 3.478405 4.7ZE+D5 4.61E+05 1.46E+06

21 22 23 24 25 26 27 28 29 30
22.941 8.972 7.826 9.230  11.11% 9.346  1g.418 3.447 9.202  60.058
6667 2.558 2.090 2.462 3.1e3 2.528 5.302 0.956  2.469  16.040
467,853  152.724  104.660  134.361 185.837 139,085 327,010  52.549 124.210  870.707
0.000 0.000 6.000 0.000 0.000 0.000 0.800 0.000 0.000 0.000
B.1SE+05 3.20E+05 2.79E+05 3.30E+05 3.97E+05 3,34E+05 6.50E+05 1.33E+05 32.29F405 2.15E+06
3 32 33 34 35 36
3.349 1.99¢ £.089 5.572 7.48%  36.814
0.897 0.470 1.703 1.813 2.054 3.916
45.575  18.303  106.134 112.121  107.11%  150.741
0.000 0.000 a.000 0.000 0.000 0.000
1.20E+05 7.12E404 2.17E405 2.35E+05 2,67E+05 1.32E+06
7N, CONVEYANCE ELEMENT OUTFLOWS
:
MO/DA/YR FR:MIN:SEC STEP 801 402 302 204 304 403 £31 631 700 201
11.816  39.057 30,312 30.305  29.594  43.405  43.405  43.405  40.354 3.052
2.244 8.070 5.302 5.323 a.941 6.661 4.037 4.037 3.581 0.883
8€.183  446.605 163,155 162.086 145.250 222.907 133,141 133.141  92.100  41.041
0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.000 0.006 0.000
4.258+405 1.39E+06 1.08E+06 1.0BE+06 1.06E+D6 1.55E¢06 1.550+06 1.55E+06 1.4454+06 1.09R+05

MO/DB/YR HR:MIN:SEC STEP 231 am a04 605 704 705 " 205 505 £03 603

40.353 6.401  61.260  61.260  54.247 7.013  54.247 7.013  61.280 5.573

3.579 1.188 6.667 5.657 5.060  2.624 5.045 2.538 6.618 1.624

92.106  45.575 326.134 326.134 154.000 172.134 159.18% 175,794  327.308  99.1E1

. 9.000 02000 0.000 0.000 0.900 0.000 0.000 0.000 0.000 0,000

FLOW VOLUME (CUBIC FEET)........ 1.44E+06 2.20E+05 2.1SE+D6 2.15E+06 1.94E+06 2.50E+05 1.94E+06 2.50F+05 2.108+06 1.09E+05

MO/DAR/YR HR:MIN:SEC STRP 702 703 200 206 106 806 606 706 707 207

“2.259 3.314 3.314 2.360  18.886 17,750  17.750  17.750 0.000  17.735

0.437 1.224 | 1.224 0.473 4.895 1.208 1.208 1.208 0.000 1.209

MEXIMIM FLOW. . ..v.e.cu... 18.000 81,18 81,181  16.750 260.338  43.739  43.799  43.799 0.000 43,777

MINIMUM FLOW 0.000 0.000 0.000 0.000 0.015 5.000 0.000 9,000 0.000 0. 000

FLOW VOLUME (CUBIC FEET) B.06E+04 1.18E+05 1,1BE+05 B6.42E+04 6.74E+05 6.348+05 5,34E+05 6.345+05 2.362-03 6.330+D5
e D3 DAY YR “HR SM T £ GEC- -G ERE™ - wrmeoromesefy g rememrrees O o [ e [ T e e s et - P

AVERBGE FLOW...ivevennns.. 0.000 29,618 111,233 211.233 65,329 45,904  €5.251  46.115 134.729  134.720

STANDARD DEVIATION OF FLOW.. 0.000 3.642  15.173 15,373 5.082  12.266  5.058  11.826  20.553  20.553

MAXTMUM FLOW.. 0.000 203.904 B55.014 855,014 134,000 721,014 134,000 603.499 1136.376 1136.376

MINTMUM FLOW 0.000 0.016 ©.038 0.032 0.03¢% 0.000 0.000 0.000 0.028 0.028

FLOW VOLUME [CUBIC FEET) 2.52E-03 1.08E+05 3.97E+06 3.57E+06 2.33E+06 1,64E+06 2.33E+06 1.G5E+06 4.B1E+06 4.B81E+06

MO/DA/YR HR:MIN:SEC STEP 710 711 208 508 411 412 417 413 314 a1a
AVERBGE FLOW. +rennrnnnennnnnn.. 61.846 72,883  61.801  72.884 143.894 161,540 18,858 165.358 98,539  105.807
STANDARD DEVIATION OF FLOW, 4.586  18.206 4.576  1B.094 22,722  27.241 5.299 34,530 2.754 2.242
MAXEMUM FLOW. <\ .10 sunannnss 118.000 101£.376 119.732 1022.585 1254.194 1493.864 306.726 1855.244 119.935 137,029
MINIMOH FLOR.............. 0.029 0000 9.000 0.000 0.013 0.023 0.000 0.052 0.000 0.011
FLOW VOLUME (CUBIC FEET)........ 2.21B+06 2,60F+06 2.21E+06 2.60E+06 5.14F+06 5,7TE+06 6.73E+05 6.76E+06 3.52E+06 3.785+D6

MO/DA/YR HR:MIN:SEC STEP 614 712 713 215 515 316 616 714 715 218

Ay BVERRGE FLOW. . .enveevnvsiresnnns 105.807  195.121 0.686 104,799 0.920  17.030  17.030 7.774 9.257 7.771
£ ™. STANDARD DEVIATION OF FLOW...... 2.242 2.190 0.231 2.264 0.216  3.728 3.728 0.90% 3.130 0.898
; 132,028  120.000 12,029 120.082  10.578 228.013 228,033  28.600 198413  28.600

0.011 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000
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FLOW VOLUME (CUBIC FEET)........ 3.78E+06 3.75E+06 2.45E+04 3.74E+06 2.57E4+04 6.08E+05 6.08E+05 2.78E+05 3,30E+05 2.77E+05
MO/DA/YR HR:MIN:SEC STEP 820 7186 518 717 440 540 418 619 718 415
AVERAGE FLOW 9.257 6.802 %.866 2.455 2.455 2,501 27.862 27.862 26.937 132.456
STANDARD DEVIATION QF FLOW 3.130 2.104 2.027 1.280 1.260 1.038 5.563 5.563 5.265 6.296
MAXTMUM FLOW.....00vnnnune - 199.413 97,000 96.703 102.413 102.413 76.438 255.893 255.8393 216.400¢ 345,660
MINIMUM FLOW. . ..covrntansnrrans 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.012 0.012 0.012
FLOW VCLUME {CUBIC FEET) ........ 3.30E+05 2.43E+05 2.45E+05 6.76E+04 §,76E+04 8.93E+04 9.95E+05 9.95E+05  2,62E+05 4.73E+06
MO/DA/YR HR:MIN:SEC STEF 719 618 T20 721 418 520 220 660 728 728
AVERAGE FLOW......c.conuumninans 0.926 132.458 124.381 g.075 0.926 1.036 123.826 43.463 20.904 22.55%
STANDARD DEVIATION OF FLOW .. 0.482 6.296 4.274 2.527 0,482 0.414 4,336 11.743 4.548 7.911
MEXTMUM FLOW.. . ..o iinnansanrans 39.4932 345. 660 233.000 112.680 35,493 2%.974 233.011 €42.813 165.000 477.813
MINIMUM FLOW....... erernsenaraes 0.000 0.012 Q.012 0.000 0,000 0.000 0.4000 0.000 0.000 0.000
FLOW VCLUME (CUBIC FEET)........ 3.30E4+04 4.T3E+06 4.44E+06 2.BBE+05 3.30E+04 3,70E+04 4.42E+06 1.55E+06 7.46E+05 8.0BE+05
MO/DA/YR HR:MIN:SEC STEP 260 420 624 722 123 224 524 465 435 §24
AVERAGE FLOW.......oveeenn 20.904 145.765 145.765 145.765 0,000 145.569 0.000 175.637 140.886 5.466
STANDARD DEVIATION OF FLOW 4.533 8.530 £.530 8.530 0.000 8.542 0.000 17.11% 3,098 0.172
MAXIMUM FLOW...vovvvrvenannenne. 168.351 427.950 427.950 ° 427.950 0,000 427.872 0.400 979,983 162.340 7.999
MINIMUM FLOW.......... ... . 0,000 0.000 0.000 0,000 0.9000 0.000 0.0c0 0.004 0.000 0.000
FLOW VOLUME (CUBIC FEET) 7.46E+05 5.20E+06 5,20E+06 5.20E+06 1.60E-02 5.2CE+06 1.15E-02 6,27E+06 5.03E+06 1.95E+05
MQ/DA/YR HR:MIN:SEC STEP 425 435 635 728 727 235 535 424 421 219
AVERAGE FLOW.. 146.352 146,352 146.352 146.352 0.000 145.235 0.400 145,935 20.982 21.014
STANDARD DEVIATION OF FLOW...... 3.246 3.248 3.246 3.246 0.000 3,339 6.000 3,339 5.917 5.852
170.250 170.250 170.250 170.250 0.000 176.246 g.oco 170.246 318.956 309.083

0. c00 0.000 0.000 G.000 0.000 0.000 ¢.000 0.000 0.000 0.000

5,22F+06 5.22E+06 5.22E+06 5,22E+06 C.00E+00 5,21E+06 0.00E+00 5.21E+06 7.49E+05 T.50E+05

MO/DA/YR HR:MIN:SEC STEP 46l 821 422 825 432 332 427 327 627 724
AVERAGE FLOW..... hssmamaareaaun 43.855 43.954 52.927 3.275 91.835 38,983 18.418 10.371 10.371 8.725
STANDARD DEVIATIQN OF FLOW. .- 12.120 9.504 11.531 0.080 15.397 3.530 5.302 0.738 0.738 0.209
MPAXIMUM FLOW......ccuuunans .. 701.520 472.535 572.679 4.¢00 734.964 154,842 327.010 60,852 60.852 10.800
MINIMUM FLOW.......... ‘e 0.015 0.025 0.015 0,000 0.015 0.000 ag.000 g.oc0 0,000 a.000
FLOW VOLUME (CUBIC FEET}........ 1.57E+06 1.57E+06 1.B9E+06 1.17E+05 3,288+06 1,39E+06 6.58E+05 3.70E+C5 3.70E+05 3.11E+05

MO/DA/YR HR:MIN:SEC STEP 725 833 433 426 228 834 434 828 428 229
AVERBGE FLOW 1.646 5.146 13.871 162.152 167.509 6.02% 7.745 3.250 178.504 173.57¢%
STANDARD DEVIATION OF FLOW. 0.665 0.252 4.435 3.773 4.014 0.281 0.905 0.227 4.696 5.031 .
MAXIMUME FLOW. . sanuravraran N 50.052 2.898 20.698 247.764 242,702 14.200 64,134 g.299 301.798 277,797
MINIMUM FLOW............. . 0.000 0.coo0 4.000 0.011 ¢.000 0.00C 0.000 0.000 0.000 a.oco
FLOW VOLUME (CUBIC FEET}........ 5.66E+04. 1.84E+05 §,958+05 6.04E+06 5.99E+06 2.1BE+05 2.76E+05 1,16E+05 6.37E+06 6.20E+06

MO/DAR/YR HR:MIN:SEC STEP 429 430 900 a0l
AVERAGE FLOW...ovusarecenneennan 182.781 60,098 7.826 3.275
STANDARD DEVIATICN OF FLOW..... . 4.968 16.040 2.0%0 0.080
MAXIMUM FLOW....... N - 312.457 - 870.707 104.660 4.000
MINIMUM FLOW.........c00n .. 0.000 ¢.000 0.000 0.000
FLOW VCOLUME (CUBIC FEET) 6.53E+06 2,15E+06 2.79E+05 1.17E+05
CONVEYANCE ELEMENT FLOW DEPTHS {IN FEET)

MO/DA/YR HR:MIN;SEC STEP 801 302 204 304 831 231 205 505 206 207
MAXIMUM DEPTH.......o0.onnvnn PO 3.932 4.204 4,018 3,052 10.920 2.448 4.084 ¢.832 0.455 1.788
MINIMUM DEPTH...... ¢ oenvnnnanres 0.000 0.000 0.co0 0.000 0.00¢ 0.002 0.000 ¢.000 0.017 0.co3
1

M0/DA/YR HR:MIN:SEC STEP 507 208 508 209 50% 314 215 515 zla 518
MAXIMUM DEPZH......... wrseancens 0.000 4,105 2.863 4.133 3.382 6.621 3.274 0.386 1.638 0.924
MINIMUM DEPTH............ PO 0.000 0.034 0.000 0,031 0.000 0.300 0.016 0.000 0.0C3 0.600
1

MO/DA/YR HR:MIN:SEC STEP 540 520 220 260 224 524 835 235 535 21¢
MAXIMUM DEPTH.. wraranneans 0.688 9.538 4.100 3.701 3.639 0.9000 19.623 2.97% 0.000 2.214
MINIMUM DEPTH.. Cieaasrmnnres . 0.000 0.000 0.015 0.000 0.000 9,000 0.000 0.001 0.000 0.003
1

MO/DA/YR BRIMIN:SEC STEF B21 332 127 228 229
MAXIMUM DEPTH....0...- deanaanaos 5.946 10.750 3.468 4.192 4.786
MINIMUM DEPTH,...... Crsanareraen 0.000 Q.0c0 0.600 0.000 0.000
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FLOOD HYDROGRAPHS
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Figure D.1 Flood Hydrographs, Inflows to Bittersweet Lake -

Existing Condition (EPA SWMM Node 413)
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Figure D.2 Flood Hydrographs at 35" Avenue and 4" Street (ali ﬂows)
' Emstmg Condition (EPA SWMM Node 420) '
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| Figure D.3 Flood Hydrographs at C Street (35" Avenue Outfall Channel)

Existing Condition (EPA SWMM .Node 426)



Discharge (cfs)

o)

2200

2000

1800

1600

100-y

(4]

O-yr

_._'—"‘.—
I B S

1400
1200 \
1000 \ :

800 10-yr \\ .

600 /\ Q&

400 Q \\ _

200 — \ Y S DSOS S R

—— |
-0 ﬁ | [ t
1 2 3 4 5 6 7 8

Time (hours)

Figure D.4 Fiood Hydrographs, Inflows fo Bittersweet Lake

Future Condition (EPA SWMM Node 413)
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Fxgure D.5 Flood Hydrographs at 351 Avenue and 4% Street (all ﬂows)
: Future Condition (EPA SWMIVI Node 420) .
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Figure D.6 Flood Hydrographs at C Street (35" Avenue Outfall Channel)

Future Condition (EPA SWMM Node 426)
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Figure D.7 Flood Hydrographs, Inflows to Bittersweet Lake
Proposed Condition (EPA SWMM Node 413)
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Figure D.9 Flood Hydrographs at C Street (35" Avenue Outfall Channe])
Proposed Condition (EPA SWMM Node 426)
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