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II. PURPOSE 

The purpose of this study is to identify potential impacts of the proposed Outlook Powers and Grinnell 

development (“Site”/” Project”) and surrounding areas, including on-site and off-site drainage patterns, 

storm sewer and inlet locations, water quality facilities, and areas tributary to the site, to safely route 

developed storm water to adequate receiving facilities.  

III. GENERAL LOCATION AND DESCRIPTION 

A. Location 

The Outlook Powers and Grinnell property (herein referred to as “Site”) lies within the County of El Paso. 

The Site is in the Northwest ¼ of Section 7, Township 15 South, and the Southwest ¼ of the Southwest ¼ of 

Section 6, Township 15 South, Range 65 West of the 6th Principal Meridian, County of El Paso, State of 

Colorado.  

The Site is bounded by Powers Boulevard to the north, Grinnell Boulevard to the west, Goldfield Drive to 

the south, and Cudahy Drive to the east. The Springs at Waterview development is located to the south of 

Goldfield Drive and Filing No. 3 of the Painted Sky at Waterview subdivision is located east of Cudahy Drive. 

North of Powers exists the Colorado Springs Airport and Industrial Park and open space containing the 

Fountain Mutual Irrigation Canal No. 4 and Windmill Gulch exists to the west of Grinnell Boulevard.   

A Vicinity Map is included in Appendix A, for reference. 

B. Description of Property 

The Site consists of 16.57 acres and is currently covered with native grasses and weeds. The existing 

topography of the Outlook Powers and Grinnell property generally slopes northeast to southwest with 

grades ranging from 2 to 30 percent.  

Per the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey for the Property, the 

predominant underlying soil is Blakeland loamy sand. Blakeland loamy sand is within hydrologic soil group 

A, which is considered to have low runoff potential when thoroughly wet. Hydrologic soil group A will be 

used for the Site’s rational and pond volume computations.  A copy of the NRCS Soil Report can be found in 
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Bridge Fees: 9.11 AC X $317/ AC = $2,888 

VIII. CONSTRUCTION COST OPINION 

All storm sewer within the Site will be owned and maintained by Evergreen or the current property owner. 

Maintenance requirements for all best management practices shall be in accordance with the DCM and 

MHFD USDCM. An opinion of probably cost can be found in Appendix E.  

IX. CONCULSION 

A. Compliance with Standards 

This Final Drainage Report for Outlook Powers and Grinnell and its findings are in general conformance with 

the El Paso County DCM, The Mile High Flood District USDCM, the Windmill Gulch Drainage Basin Planning 

Study, the Waterview MDDP, Waterview MDDP amendment, and other pertinent drainage studies. 

B. Summary 

Currently, the Site is nearly all pervious, and flows are otherwise undetained and untreated. The existing 

48” RCP within the Site, will convey treated, developed runoff from the proposed private full spectrum EDB 

to the existing 8’ x 6’ box culvert at Grinnell Boulevard that discharges toward Windmill Gulch. No adverse 

impacts to the surrounding drainage facilities are anticipated. 
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Conditions:

II. PURPOSE 

The purpose of this study is to identify potential impacts of the proposed Outlook Powers and Grinnell 

development (“Site”/” Project”) and surrounding areas, including on-site and off-site drainage patterns, 

storm sewer and inlet locations, water quality facilities, and areas tributary to the site, to safely route 

developed storm water to adequate receiving facilities.  

III. GENERAL LOCATION AND DESCRIPTION 

A. Location 

The Outlook Powers and Grinnell property (herein referred to as “Site”) lies within the County of El Paso. 

The Site is in the Northwest ¼ of Section 7, Township 15 South, and the Southwest ¼ of the Southwest ¼ of 

Section 6, Township 15 South, Range 65 West of the 6th Principal Meridian, County of El Paso, State of 

Colorado.  

The Site is bounded by Powers Boulevard to the north, Grinnell Boulevard to the west, Goldfield Drive to 

the south, and Cudahy Drive to the east. The Springs at Waterview development is located to the south of 

Goldfield Drive and Filing No. 3 of the Painted Sky at Waterview subdivision is located east of Cudahy Drive. 

North of Powers exists the Colorado Springs Airport and Industrial Park and open space containing the 

Fountain Mutual Irrigation Canal No. 4 and Windmill Gulch exists to the west of Grinnell Boulevard.   

A Vicinity Map is included in Appendix A, for reference. 

B. Description of Property 

The Site consists of 16.57 acres and is currently covered with native grasses and weeds. The existing 

topography of the Outlook Powers and Grinnell property generally slopes northeast to southwest with 

grades ranging from 2 to 30 percent.  

Per the USDA Natural Resources Conservation Service (NRCS) Web Soil Survey for the Property, the 

predominant underlying soil is Blakeland loamy sand. Blakeland loamy sand is within hydrologic soil group 

A, which is considered to have low runoff potential when thoroughly wet. Hydrologic soil group A will be 

used for the Site’s rational and pond volume computations.  A copy of the NRCS Soil Report can be found in 

Appendix B.  

The Site lies within the Windmill Gulch Major Drainage Basin. While there are no irrigation facilities within 

the subject property, the Fountain Mutual Irrigation Canal No. 4 exists to the west of the Site. An existing 
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B. Existing Conditions Sub-basin Description 

The existing Site generally drains northeast to southwest from the existing dual 8’ x 3’ concrete box culvert 

crossing below Powers Boulevard to the existing 8’ x 6’ concrete box culvert crossing below Grinnell 

Boulevard along the western edge of the Property. A portion of the Site drains to southwest to the existing 

24” flared end section (FES) at the southwestern corner of the Property. Additionally, a portion of the Site 

along the southern edge of the Property drains directly to Goldfield Drive where flows are captured in an 

existing 15’ Type R sump inlet located just east of the intersection with Grinnell Boulevard.  

A portion of the Colorado Springs Airport and Industrial Park drains to the Site via the existing dual 8’ x 3’ 

concrete box culvert crossing Powers Boulevard. Per the Colorado Springs Airport Peak Innovation Park 

Master Development Drainage Plan prepared by Engenuity, dated August 2020, the existing flow tributary 

to the culvert is 191.1 cfs. Per the Airport MDDP, a detention pond is planned to be constructed upstream 

of the outfall to the Site, reducing the peak 100-year flow to 86 cfs. At the time of this report, Pond 400 has 

not been constructed and the historic runoff will be used for storm infrastructure sizing purposes. Per the 

Waterview MDDP, the Colorado Springs Airport and Industrial Park was not considered a part of the 

Waterview drainage area and pond sizing requirements as it is providing its own water quality and 

detention upstream of Powers Boulevard. As such, a bypass pipe is being proposed with the proposed 

development to convey flows from the existing Powers Boulevard box culvert to the existing box culvert 

that crosses Grinnell Boulevard to mimic historic drainage patterns.  

A portion of Grinnell Boulevard currently drains onto the Property to the existing 24” FES at the southwest 

corner of the Site where it is conveyed via existing concrete pipe to the existing water quality and detention 

pond for Filings No. 1 and 2 of the Painted Sky at Waterview and the Springs at Waterview subdivisions. As 

shown in the MDDP and MDDP Amendment, proposed drainage patterns will eliminate the flared end 

section and send flows from Grinnell Boulevard to the existing detention pond west of Grinnell Boulevard.  

Additionally, the existing detention pond for Painted Sky at Waterview Filing No. 3 discharges via an existing 

48” RCP to the existing box culvert crossing Grinnell Boulevard. As these flows are already detained to 

historic levels, the existing pipe outfall will be maintained with a portion of the existing storm sewer being 

rerouted to accommodate the proposed development. 

statute by releasing the 5-year event in under 72-hours and the 100-year event in under 120 hours.  

The emergency overflow spillway has been designed with 1’ minimum freeboard. From the outlet structure, 

the treated and detained runoff will drain via proposed 18” RCP to the existing 48” RCP and ultimately the 

existing Grinnell Boulevard box culvert. 

Printouts of the MHFD-Detention spreadsheet for the Pond and associated calculations are included in 

Appendix D, for reference. 

D. Downstream Drainage Facilities 

As previously indicated, runoff from the majority of the proposed development will be released at or below 

historic levels to the existing 48” RCP within the Site and ultimately the existing 8’ x 6’ box culvert at 

Grinnell Boulevard that discharges toward Windmill Gulch. Additionally, a proposed 48” RCP will convey 

historic flow rates from the existing dual 8’ x 3’ dual box culvert at Powers Boulevard to the existing Grinnell 

Boulevard box culvert, which is in compliance with the Waterview MDDP, MDDP Amendment, and 

Colorado Springs and Peak Innovation Park report. Further, the existing detention outflow from the existing 

Painted Sky at Waterview Filing No. 3 detention pond will continue to release at or below historic rates to 

the existing Grinnell Boulevard box culvert. Since all flows tributary to the existing box culvert are at or 

below historic levels, no adverse impacts are anticipated downstream of the existing culvert to Windmill 

Gulch. 

While the report for the existing water quality and detention facility that serves the Grinnell Boulevard and 

Powers Boulevard intersection improvements has not been located at the time of this report, it is assumed 

that the existing facility has adequate capacity for the flows captured at the proposed 15’ Type R inlet at 

Design Point 37 as it is in place of the existing grate inlet at the location. 

The Painted Sky at Waterview Filing No. 1 & 2 Final Drainage report anticipated the total 100-year runoff at 

the existing 15’ Type R sump inlet at Design Point 38 (Painted Sky at Waterview Filing No. 1 & 2 Design 

Point 39) to be 29.0 cfs. The report assumed a much higher impervious value for the portion of the Site and 

Grinnell Boulevard tributary to the inlet than the actual conditions proposed with the Outlook Powers and 

Grinnell development. Per this report, the actual 100-year flow conveyed to the existing inlet is 15.13 cfs. 

This indicates that the downstream existing storm sewer from the inlet has adequate capacity to convey 

the developed flows to the existing detention facility that serves Painted Sky at Waterview Filing No. 1 and 

2 and the Springs at Waterview subdivision.  

VII. DRAINAGE BASIN FEES 

The City of Colorado Springs and El Paso County entered into an intergovernmental agreement in 1983 to 
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B. Existing Conditions Sub-basin Description 

The existing Site generally drains northeast to southwest from the existing dual 8’ x 3’ concrete box culvert 

crossing below Powers Boulevard to the existing 8’ x 6’ concrete box culvert crossing below Grinnell 

Boulevard along the western edge of the Property. A portion of the Site drains to southwest to the existing 

24” flared end section (FES) at the southwestern corner of the Property. Additionally, a portion of the Site 

along the southern edge of the Property drains directly to Goldfield Drive where flows are captured in an 

existing 15’ Type R sump inlet located just east of the intersection with Grinnell Boulevard.  

A portion of the Colorado Springs Airport and Industrial Park drains to the Site via the existing dual 8’ x 3’ 

concrete box culvert crossing Powers Boulevard. Per the Colorado Springs Airport Peak Innovation Park 

Master Development Drainage Plan prepared by Engenuity, dated August 2020, the existing flow tributary 

to the culvert is 191.1 cfs. Per the Airport MDDP, a detention pond is planned to be constructed upstream 

of the outfall to the Site, reducing the peak 100-year flow to 86 cfs. At the time of this report, Pond 400 has 

not been constructed and the historic runoff will be used for storm infrastructure sizing purposes. Per the 

Waterview MDDP, the Colorado Springs Airport and Industrial Park was not considered a part of the 

Waterview drainage area and pond sizing requirements as it is providing its own water quality and 

detention upstream of Powers Boulevard. As such, a bypass pipe is being proposed with the proposed 

development to convey flows from the existing Powers Boulevard box culvert to the existing box culvert 

that crosses Grinnell Boulevard to mimic historic drainage patterns.  

A portion of Grinnell Boulevard currently drains onto the Property to the existing 24” FES at the southwest 

corner of the Site where it is conveyed via existing concrete pipe to the existing water quality and detention 

pond for Filings No. 1 and 2 of the Painted Sky at Waterview and the Springs at Waterview subdivisions. As 

shown in the MDDP and MDDP Amendment, proposed drainage patterns will eliminate the flared end 

section and send flows from Grinnell Boulevard to the existing detention pond west of Grinnell Boulevard.  

Additionally, the existing detention pond for Painted Sky at Waterview Filing No. 3 discharges via an existing 

48” RCP to the existing box culvert crossing Grinnell Boulevard. As these flows are already detained to 

historic levels, the existing pipe outfall will be maintained with a portion of the existing storm sewer being 

rerouted to accommodate the proposed development. 

V. DRAINAGE DESIGN CRITERIA 

A. Regulations 

to drain to the existing water quality and detention on the west side of Grinnell Boulevard that was 

constructed with the Grinnell Boulevard and Powers Boulevard intersection improvements. 

As mentioned, a portion of the Colorado Springs Airport and Industrial Park drains to the Site via existing 

dual 8’ x 3’ box culverts. Per the Waterview MDDP and MDDP Amendment as well as the Colorado Springs 

Airport Peak Innovation Park MDDP, the Airport property is providing its own water quality and detention 

to reduce developed site flows to historic levels prior to discharging to the existing Powers Boulevard box 

culvert. Therefore, the proposed Outlook Powers and Grinnell development will convey these historic flows 

to the existing Grinnell Boulevard box culvert via storm sewer, which is in compliance with the MDDP and 

MDDP Amendments.  

Further, the existing 48” storm sewer that conveys flows from the existing Painted Sky at Waterview Filing 

No. 3 water quality and detention pond to the existing Grinnell Boulevard box culvert will continue 

conveying detained flows to the existing box culvert per the MDDP Amendment.  

B. Four Step Process 

Both MHFD and El Paso County recommend the implementation of the Four Step Process summarized 

below, which helps to minimize adverse impacts of urbanization. Benefits of this process include reduced 

runoff, improved water quality, a decrease of the required storage volume, reduced burdens to 

downstream facilities, and improved site aesthetics. The Four Step Process is outlined below: 

Step 1, Employ Runoff Reduction Practices: Runoff reduction for the proposed Outlook Powers and Grinnell 

development is being implemented by incorporating grass swales that receive tributary runoff from roof 

drain flow dispersed via level spreaders where practical.  

planned outfall for the S

8’ x 6’ Grinnell Boulevar

One private extended d

55.3% impervious. The a

concrete forebay to slow

channel sloped at 0.75%

maintenance access road that extends from the parking area within subbasin H-1 to the proposed forebay 

and outlet structures.  

The Pond includes storage for water quality capture volume (WQCV), excess urban runoff volume (EURV), 

and 100-year storm events.  The emergency overflow spillway has been designed such that the crest is set 

at or above the 100-year ponding depth. The outlet structure has been designed to release the minor and 

major storm events at reduced rates. The Pond has been designed for its release rates to adhere to state 

statute by releasing the 5-year event in under 72-hours and the 100-year event in under 120 hours.  

The emergency overflow spillway has been designed with 1’ minimum freeboard. From the outlet structure, 

the treated and detained runoff will drain via proposed 18” RCP to the existing 48” RCP and ultimately the 

existing Grinnell Boulevard box culvert. 

Printouts of the MHFD-Detention spreadsheet for the Pond and associated calculations are included in 

Appendix D, for reference. 

D. Downstream Drainage Facilities 

As previously indicated, runoff from the majority of the proposed development will be released at or below 

historic levels to the existing 48” RCP within the Site and ultimately the existing 8’ x 6’ box culvert at 

Grinnell Boulevard that discharges toward Windmill Gulch. Additionally, a proposed 48” RCP will convey 

historic flow rates from the existing dual 8’ x 3’ dual box culvert at Powers Boulevard to the existing Grinnell 

Boulevard box culvert, which is in compliance with the Waterview MDDP, MDDP Amendment, and 

Colorado Springs and Peak Innovation Park report. Further, the existing detention outflow from the existing 

Painted Sky at Waterview Filing No. 3 detention pond will continue to release at or below historic rates to 

the existing Grinnell Boulevard box culvert. Since all flows tributary to the existing box culvert are at or 

below historic levels, no adverse impacts are anticipated downstream of the existing culvert to Windmill 

Gulch. 

While the report for the existing water quality and detention facility that serves the Grinnell Boulevard and 

Powers Boulevard intersection improvements has not been located at the time of this report, it is assumed 

that the existing facility has adequate capacity for the flows captured at the proposed 15’ Type R inlet at 

Design Point 37 as it is in place of the existing grate inlet at the location. 

The Painted Sky at Waterview Filing No. 1 & 2 Final Drainage report anticipated the total 100-year runoff at 

the existing 15’ Type R sump inlet at Design Point 38 (Painted Sky at Waterview Filing No. 1 & 2 Design 

Point 39) to be 29.0 cfs. The report assumed a much higher impervious value for the portion of the Site and 

Grinnell Boulevard tributary to the inlet than the actual conditions proposed with the Outlook Powers and 

Grinnell development. Per this report, the actual 100-year flow conveyed to the existing inlet is 15.13 cfs. 

This indicates that the downstream existing storm sewer from the inlet has adequate capacity to convey 
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with flat benching method has been applied to all in-line inlets within the system, while a standard headloss 

method with a headloss coefficient of 1.25 has been applied to all inlets that have no upstream storm 

connection. Printouts of the StormCAD analysis can be found in Appendix D of this report.  

 

VI. DRAINAGE FACILITY DESIGN 

A. General Concept 

The proposed Outlook Powers and Grinnell Site is located entirely within the Windmill Gulch Major 

Drainage Basin. Proposed drainage patterns will remain relatively unchanged from current conditions. 

Runoff from the Site will be conveyed via proposed private swale, overland flow, and private curb and 

gutter to the proposed private inlets, conveyed in the proposed private inlets, detained in the proposed 

private pond, and released at or below historic rates. Flows captured and detained will be discharged to the 

existing 48” RCP that drains to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard.  

Since the Colorado Springs Airport and Industrial Park improvements include onsite detention facilities that 

release flows at or below historic rates, a proposed 48” RCP stormline will convey flows from the existing 

dual 8’ x 3’ box culvert that crosses Powers Boulevard to the existing Grinnell Boulevard box culvert, 

consistent with the Waterview MDDP and MDDP Amendment. 

Specific Site hydrologic and hydraulic calculations can be found in Appendix C and D of this report, 

respectively. An existing and proposed drainage plan can be found in Appendix F.  

B. Specific Details 

Existing Conditions Sub-Basin Descriptions 

The entire project Site is presently undeveloped land and includes a rough drainage channel that extends 

from the existing dual 8’ x 3’ box culvert crossing Powers Boulevard to the existing 8’ x 6’ box culvert that 

crosses Grinnell Boulevard. The general stormwater flow pattern for all subbasins is generally sheet flow 

across the existing open land, toward facilities that ultimately discharge to Windmill Gulch. Runoff from the 

Site generally flows northeast to southwest. For existing conditions, the Site and relevant offsite areas were 

subdivided into six (6) subbasins, described in more detail below. An Existing Conditions Drainage Map can 

be found in Appendix F. Calculations can be found in Appendix B. 

Subbasin EX-1 (16.51 acres) is comprised of vacant, undeveloped land, primarily covered with grasses and 

weeds and a portion of existing Grinnell Boulevard. Runoff from this subbasin flows south, southwest, and 
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dual 8’ x 3’ box culverts. Per the Waterview MDDP and MDDP Amendment as well as the Colorado Springs 

Airport Peak Innovation Park MDDP, the Airport property is providing its own water quality and detention 

to reduce developed site flows to historic levels prior to discharging to the existing Powers Boulevard box 

culvert. Therefore, the proposed Outlook Powers and Grinnell development will convey these historic flows 

to the existing Grinnell Boulevard box culvert via storm sewer, which is in compliance with the MDDP and 

MDDP Amendments.  

Further, the existing 48” storm sewer that conveys flows from the existing Painted Sky at Waterview Filing 

No. 3 water quality and detention pond to the existing Grinnell Boulevard box culvert will continue 

conveying detained flows to the existing box culvert per the MDDP Amendment.  

B. Four Step Process 

Both MHFD and El Paso County recommend the implementation of the Four Step Process summarized 

below, which helps to minimize adverse impacts of urbanization. Benefits of this process include reduced 

runoff, improved water quality, a decrease of the required storage volume, reduced burdens to 

downstream facilities, and improved site aesthetics. The Four Step Process is outlined below: 

Step 1, Employ Runoff Reduction Practices: Runoff reduction for the proposed Outlook Powers and Grinnell 

development is being implemented by incorporating grass swales that receive tributary runoff from roof 

drain flow dispersed via level spreaders where practical.  

Step 2, Stabilize Drainageways:  All new and re-development projects within El Paso County are required to 

construct or participate in the funding of channel stabilization measures. Drainage basin fees paid, at the 

time of platting, go towards channel stabilization within the drainage basin. Additionally, developed Site 

flows and surrounding Site improvements will be reduced to historic levels prior to discharging toward 

Windmill Gulch.  

Step 3, Provide Water Quality Capture Volume (WQCV): This is being accomplished through a proposed full 

spectrum extended detention basin (EDB) designed to provide WQCV for all proposed subbasins except for 

the basins tributary to the existing water quality and detention ponds on the west side of Grinnell 

Boulevard. A portion of the on-site runoff also receives WQCV through grass lined swales prior to draining 

to the on-site EDB. 

Step 4, Consider Need for Industrial and Commercial BMPs: A combination of source control BMPs will be 

used during Site construction including landscape maintenance, snow and ice management, and street 

sweeping and cleaning. Seeding and mulching will be used on disturbed open areas of the Site to stabilize 

the land, prevent erosion, and help protect downstream drainage facilities.  

C. Hydrologic Criteria 
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Author: Mikayla Hartford
Date: 6/21/2023 5:24:45 PM
Status: 
Color: 
Layer: 
Space: 

1.6

Subject: SW - Textbox
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:24:55 PM
Status: 
Color: 
Layer: 
Space: 

3.2

Subject: SW - Textbox
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:25:28 PM
Status: 
Color: 
Layer: 
Space: 

19.2

Subject: SW - Textbox
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:25:58 PM
Status: 
Color: 
Layer: 
Space: 

6.25

Subject: SW - Textbox
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:26:35 PM
Status: 
Color: 
Layer: 
Space: 

Verify all values and update so the Spreadsheet
and Pond Details in the CDs match.

0 f

H

f

0

ptional)

0

7

1.6

tional) R

3.2

4 ft 

2 inc

7 sq

19.2

00 ft

54 ft

12 in

6.25

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

WQCV) 3.54 0.302 Orifice Plate

(EURV) 6.12 0.773 Rectangular Orifice

0-year) 7.97 0.735 Weir&Pipe (Restrict)

 OUTLET STRUCTURE DESIGN
ntion, Version 4.06 (July 2022)

Verify all values and update so the Spreadsheet
and Pond Details in the CDs match.



Subject: SW - Textbox
Page Label: 6
Author: Mikayla Hartford
Date: 6/22/2023 10:11:11 AM
Status: 
Color: 
Layer: 
Space: 

Provide Runoff Reduction calculations for the
swales in the appendices.

Subject: SW - Textbox with Arrow
Page Label: 3
Author: Mikayla Hartford
Date: 6/21/2023 11:00:56 AM
Status: 
Color: 
Layer: 
Space: 

Discuss the extreme erosion the runoff from the
box culvert is making. This is a significant issue
with the property and a clear discussion of the
existing issue is necessary.

SW - Textbox with Arrow (20)

Subject: SW - Textbox with Arrow
Page Label: 5
Author: Mikayla Hartford
Date: 6/21/2023 11:28:20 AM
Status: 
Color: 
Layer: 
Space: 

Update this section, there is a constructed pond
northeast of the project site that drains to the 8' x 3'
box culvert.

Subject: SW - Textbox with Arrow
Page Label: 6
Author: Mikayla Hartford
Date: 6/21/2023 11:55:38 AM
Status: 
Color: 
Layer: 
Space: 

The proposed pond has been constructed. Consult
the drainage report associated with those
improvements as well as the MDDP.

Subject: SW - Textbox with Arrow
Page Label: [1] Layout1
Author: Mikayla Hartford
Date: 6/21/2023 12:17:18 PM
Status: 
Color: 
Layer: 
Space: 

Show the current condition contours - the flows
from the box culvert has eroded the surface here
10-20'

Subject: SW - Textbox with Arrow
Page Label: 13
Author: Mikayla Hartford
Date: 6/21/2023 1:19:59 PM
Status: 
Color: 
Layer: 
Space: 

Verify imperviousness. The site appears to have a
majority of impervious surfaces. This percentage
should only include areas that drain to the pond.

ulvert per the MDDP Amendment.  

e implementation of the Four Step Process summarized 

ts of urbanization. Benefits of this process include reduced 

he required storage volume, reduced burdens to 

etics. The Four Step Process is outlined below: 

noff reduction for the proposed Outlook Powers and Grinnell 

rating grass swales that receive tributary runoff from roof 

practical.  

-development projects within El Paso County are required to 

nel stabilization measures. Drainage basin fees paid, at the 

on within the drainage basin. Additionally, developed Site 

be reduced to historic levels prior to discharging toward 

 (WQCV): This is being accomplished through a proposed full 

gned to provide WQCV for all proposed subbasins except for 

y and detention ponds on the west side of Grinnell 

receives WQCV through grass lined swales prior to draining 

Provide Runoff Reduction calculations for the swales in
the appendices.

The Site lies within the Windmill Gulch Major Drainage Basin. While there are

the subject property, the Fountain Mutual Irrigation Canal No. 4 exists to the 

dual 8’ x 3’ box culvert crosses below Powers Boulevard draining a portion of 

and Industrial Park property to an existing rough channel that drains northeas

Outlook Powers and Grinnell property. The channel drains to an existing 8’ x 6

below Grinnell Boulevard and drains to the open space to the west of the Site

Irrigation Canal No. 4 and ultimately Windmill Gulch. 

An existing 48-inch RCP storm sewer crosses the southern portion of the prop

to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard. This storm s

existing Type R inlets at the intersection of Cudahy Drive and Goldfield Drive a

existing Painted Sky at Waterview Filing No. 3 detention and water quality po

24” flared end section exists at the southwest corner of the Property and drai

Grinnell Boulevard to the two existing 15’ Type R inlets along Goldfield Drive 

via an existing 48” RCP toward an existing water quality and detention facility

Boulevard that detains runoff from the Painted Sky at Waterview Filing No. 1 

Discuss the extreme erosion the runoff
from the box culvert is making. This is
a significant issue with the property
and a clear discussion of the existing
issue is necessary.

B. Existing Conditions Sub-basin Description 

The existing Site generally drains northeast to southwest from the existing dual 8’ x 3’ concrete box culvert 

crossing below Powers Boulevard to the existing 8’ x 6’ concrete box culvert crossing below Grinnell 

Boulevard along the western edge of the Property. A portion of the Site drains to southwest to the existing 

24” flared end section (FES) at the southwestern corner of the Property. Additionally, a portion of the Site 

along the southern edge of the Property drains directly to Goldfield Drive where flows are captured in an 

existing 15’ Type R sump inlet located just east of the intersection with Grinnell Boulevard.  

A portion of the Colorado Springs Airport and Industrial Park drains to the Site via the existing dual 8’ x 3’ 

concrete box culvert crossing Powers Boulevard. Per the Colorado Springs Airport Peak Innovation Park 

Master Development Drainage Plan prepared by Engenuity, dated August 2020, the existing flow tributary 

to the culvert is 191.1 cfs. Per the Airport MDDP, a detention pond is planned to be constructed upstream 

of the outfall to the Site, reducing the peak 100-year flow to 86 cfs. At the time of this report, Pond 400 has 

not been constructed and the historic runoff will be used for storm infrastructure sizing purposes. Per the 

Waterview MDDP, the Colorado Springs Airport and Industrial Park was not considered a part of the 

Waterview drainage area and pond sizing requirements as it is providing its own water quality and 

detention upstream of Powers Boulevard. As such, a bypass pipe is being proposed with the proposed 

development to convey flows from the existing Powers Boulevard box culvert to the existing box culvert 

that crosses Grinnell Boulevard to mimic historic drainage patterns.  

A portion of Grinnell Boulevard currently drains onto the Property to the existing 24” FES at the southwest 

Update this section, there is a constructed
pond northeast of the project site that
drains to the 8' x 3' box culvert.

to drain to the existing water quality and detention on the west side of Grinnell Boulevard that was 

constructed with the Grinnell Boulevard and Powers Boulevard intersection improvements. 

As mentioned, a portion of the Colorado Springs Airport and Industrial Park drains to the Site via exis

dual 8’ x 3’ box culverts. Per the Waterview MDDP and MDDP Amendment as well as the Colorado Sp

Airport Peak Innovation Park MDDP, the Airport property is providing its own water quality and dete

to reduce developed site flows to historic levels prior to discharging to the existing Powers Boulevard

culvert. Therefore, the proposed Outlook Powers and Grinnell development will convey these histori

to the existing Grinnell Boulevard box culvert via storm sewer, which is in compliance with the MDDP

MDDP Amendments.  

Further, the existing 48” storm sewer that conveys flows from the existing Painted Sky at Waterview

No. 3 water quality and detention pond to the existing Grinnell Boulevard box culvert will continue 

conveying detained flows to the existing box culvert per the MDDP Amendment.  

The proposed pond has been constructed.
Consult the drainage report associated with
those improvements as well as the MDDP.

Show the current condition
contours - the flows from
the box culvert has eroded
the surface here 10-20'

Outlook Powers and Grinn
Final Drainage Repo

Page 
May 8, 20

Previous studies have utilized empirical equations and outdated modeling methods to determine required

storage volumes. The Mile High Flood District (MHFD) continues to innovate the process of stormwater 

detention for attenuation of a full range of storm events. Full Spectrum Detention, using the MHFD-

Detention workbook, was the method chosen to determine the storage volumes and release rates for this 

study. This design reduces the runoff from a developed site to lower than pre-developed flowrates. The 

planned outfall for the Site is the existing 48” RCP along the west side of the site that outfalls to the existin

8’ x 6’ Grinnell Boulevard box culvert. 

One private extended detention basin (EDB) is proposed on-site. The pond was sized for 16.39 acres at 

55.3% impervious. The approximate pond footprint was determined to be 0.44 acre. The pond includes a 

concrete forebay to slowly release developed Site flows into the pond, a 4-foot-wide concrete trickle 

channel sloped at 0.75% to slowly convey flows to the proposed outlet structure, and a 15’ wide 

Verify imperviousness. The site appears to have a
majority of impervious surfaces. This percentage
should only include areas that drain to the pond.



Subject: SW - Textbox with Arrow
Page Label: 14
Author: Mikayla Hartford
Date: 6/21/2023 4:41:16 PM
Status: 
Color: 
Layer: 
Space: 

A 48" RCP is significantly smaller than 2-8'x3' box
culverts. This area has seen large flows that have
caused the significant erosion across the entire
project site. Verify.

Subject: SW - Textbox with Arrow
Page Label: 169
Author: Mikayla Hartford
Date: 6/21/2023 4:47:09 PM
Status: 
Color: 
Layer: 
Space: 

What is the tailwater here? The HGL  lowers at the
outlet and with large flows and multiple pipes
outletting at this location I would anticipate
significant tailwater which could effect the pipe
sizing. Verify.

Subject: SW - Textbox with Arrow
Page Label: 12
Author: Mikayla Hartford
Date: 6/21/2023 2:33:14 PM
Status: 
Color: 
Layer: 
Space: 

Drainage map says 2.15, verify and update so both
match.

Subject: SW - Textbox with Arrow
Page Label: [1] Layout1
Author: Mikayla Hartford
Date: 6/21/2023 2:33:33 PM
Status: 
Color: 
Layer: 
Space: 

Drainage text says 2.12, verify and update so both
match.

Subject: SW - Textbox with Arrow
Page Label: 8
Author: Mikayla Hartford
Date: 6/21/2023 3:04:44 PM
Status: 
Color: 
Layer: 
Space: 

Verify the flows used are consistent or more
conservative than the flows from the recently
developed pond to the North of the parcel.

Subject: SW - Textbox with Arrow
Page Label: 168
Author: Mikayla Hartford
Date: 6/21/2023 4:17:17 PM
Status: 
Color: 
Layer: 
Space: 

The pipes are above capacity for these four
segments.

maintenance access road that extends from the parking area within subbasin H-1 to the proposed forebay 

and outlet structures.  

The Pond includes storage for water quality capture volume (WQCV), excess urban runoff volume (EURV), 

and 100-year storm events.  The emergency overflow spillway has been designed such that the crest is set 

at or above the 100-year ponding depth. The outlet structure has been designed to release the minor and 

major storm events at reduced rates. The Pond has been designed for its release rates to adhere to state 

statute by releasing the 5-year event in under 72-hours and the 100-year event in under 120 hours.  

The emergency overflow spillway has been designed with 1’ minimum freeboard. From the outlet structure, 

the treated and detained runoff will drain via proposed 18” RCP to the existing 48” RCP and ultimately the 

existing Grinnell Boulevard box culvert. 

Printouts of the MHFD-Detention spreadsheet for the Pond and associated calculations are included in 

Appendix D, for reference. 

D. Downstream Drainage Facilities 

As previously indicated, runoff from the majority of the proposed development will be released at or below 

historic levels to the existing 48” RCP within the Site and ultimately the existing 8’ x 6’ box culvert at 

Grinnell Boulevard that discharges toward Windmill Gulch. Additionally, a proposed 48” RCP will convey 

historic flow rates from the existing dual 8’ x 3’ dual box culvert at Powers Boulevard to the existing Grinnell 

Boulevard box culvert, which is in compliance with the Waterview MDDP, MDDP Amendment, and 

Colorado Springs and Peak Innovation Park report. Further, the existing detention outflow from the existing 

Painted Sky at Waterview Filing No. 3 detention pond will continue to release at or below historic rates to 

the existing Grinnell Boulevard box culvert. Since all flows tributary to the existing box culvert are at or 

below historic levels, no adverse impacts are anticipated downstream of the existing culvert to Windmill 

Gulch. 

A 48" RCP is significantly smaller than 2-8'x3' box culverts.
This area has seen large flows that have caused the
significant erosion across the entire project site. Verify.

tive Scenario:  100 YR

Profile Report

file - Profile - 1 (Bypass Storm.stsw)

Bypass Line

Powers & Grinnell

6+00 6+50 7+00 7+50 8+00 8+50 9+00 9+50 10+00 10+50 11+00 11+50 12+00 12+50 13+00 13+50 14+00

Station (ft)

BP3
Rim: 5,907.90 ft
Invert: 5,884.76 ft

BP5
Rim: 5,903.17 ft
Invert: 5,879.73 ft

BP4
Rim: 5,907.71 ft
Invert: 5,882.72 ft

BP6
Rim: 5,897.60 ft
Invert: 5,876.33 ft

A5 

Rim: 5,901.06 ft

Invert: 5,893.86 ft

K1 
Rim: 5,900.57 ftInvert: 5,894.30 ft

A7 
5,904.28 ft
5,899.01 ft

G3 
Rim: 5,907.83 ft
Invert: 5,901.53 ftA9 

Rim: 5,907.91 ftInvert: 5,901.46 ft

N1 
Rim: 5,907.98 ftInvert: 5,903.66 ft

O-1
Rim: 5,877.74 ft
Invert: 5,872.43 ft

BP-5: 185.6 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

BP-4: 122.7 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

@ 0.015 ft/ftle - 48.0 in RCP

BP-7: 65.1 ft @ 0.060 ft/ft

(1 BARRELS) Circle - 48.0 in RCP

BP-6: 192.4 ft @ 0.015 ft/ft
(1 BARRELS) Circle - 48.0 in RCP

What is the tailwater here? The HGL 
lowers at the outlet and with large flows
and multiple pipes outletting at this
location I would anticipate significant
tailwater which could effect the pipe
sizing. Verify.

from the subbasin drains via overland flow south to su

ype C inlet at Design Point 30. The minor and major pea

o be 0.73 cfs and 1.95 cfs, respectively. 

S-2 (2.12 acres) consists of a portion of Grinnell Boulev

ains south and west and via overland flow and curb an

t 38 where flows will continue south and west via exist

Drainage map says
2.15, verify and update
so both match.

37

AC

BASIN

AREA C MINOR
MAJOR

OS-2
2.15

0.79
0.67

Drainage text says 2.12,
verify and update so
both match.

Hydraulic capacity and hydraulic grade line (HGL) for the proposed storm sewer system has been 

using Bentley StormCAD. The HEC-22 Energy (Second Edition) headloss method with half benchin

has been applied to all manholes within the storm system, the HEC-22 (Second Edition) headloss 

with flat benching method has been applied to all in-line inlets within the system, while a standar

method with a headloss coefficient of 1.25 has been applied to all inlets that have no upstream st

connection. Printouts of the StormCAD analysis can be found in Appendix D of this report.  

 

VI. DRAINAGE FACILITY DESIGN 

A. General Concept 

The proposed Outlook Powers and Grinnell Site is located entirely within the Windmill Gulch Maj

Drainage Basin. Proposed drainage patterns will remain relatively unchanged from current condit

Runoff from the Site will be conveyed via proposed private swale, overland flow, and private curb

gutter to the proposed private inlets, conveyed in the proposed private inlets, detained in the pro

private pond, and released at or below historic rates. Flows captured and detained will be dischar

existing 48” RCP that drains to the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard.  

Since the Colorado Springs Airport and Industrial Park improvements include onsite detention fac

release flows at or below historic rates, a proposed 48” RCP stormline will convey flows from the 

dual 8’ x 3’ box culvert that crosses Powers Boulevard to the existing Grinnell Boulevard box culve

consistent with the Waterview MDDP and MDDP Amendment. 

Specific Site hydrologic and hydraulic calculations can be found in Appendix C and D of this report

respectively. An existing and proposed drainage plan can be found in Appendix F.  

Verify the flows used are consistent or more
conservative than the flows from the recently
developed pond to the North of the parcel.

5,887.4815.21176.1110

5,884.1015.21175.9410

5,880.1528.57351.6410

The pipes are above
capacity for these four
segments.



Subject: SW - Textbox with Arrow
Page Label: 168
Author: Mikayla Hartford
Date: 6/21/2023 4:22:17 PM
Status: 
Color: 
Layer: 
Space: 

Add a note providing the source of the flow.

Subject: SW - Textbox with Arrow
Page Label: [1] Layout1
Author: Mikayla Hartford
Date: 6/21/2023 4:48:11 PM
Status: 
Color: 
Layer: 
Space: 

Is this segment of pipe going to stay existing and
the rest is replaced? Show a legend so it is clear
what is existing and what is proposed.

Subject: SW - Textbox with Arrow
Page Label: 146
Author: Mikayla Hartford
Date: 6/21/2023 4:33:36 PM
Status: 
Color: 
Layer: 
Space: 

Provide source for these flows in the existing
system.

Subject: SW - Textbox with Arrow
Page Label: 166
Author: Mikayla Hartford
Date: 6/21/2023 4:46:15 PM
Status: 
Color: 
Layer: 
Space: 

What is the tailwater here? The HGL  lowers at the
outlet and with large flows and multiple pipes
outletting at this location I would anticipate
significant tailwater which could effect the pipe
sizing. Verify.

Subject: SW - Textbox with Arrow
Page Label: 126
Author: Mikayla Hartford
Date: 6/21/2023 4:38:09 PM
Status: 
Color: 
Layer: 
Space: 

Verify flows and add a note providing the source.

Subject: SW - Textbox with Arrow
Page Label: 168
Author: Mikayla Hartford
Date: 6/21/2023 4:46:54 PM
Status: 
Color: 
Layer: 
Space: 

This is a very high velocity - provide outlet
protection and calculations.

191.100.0835,904.525,916.36142.60.013

191.100.0275,891.675,897.64217.10.013

191.100.0155,884.965,891.47434.10.013

191.100.0155,882.925,884.76122.70.013

191.100.0155,879.935,882.72185.60.013

191.100.0155,876.855,879.73192.40.013

191.100.0605,872.435,876.3365.10.013

Add a note providing the
source of the flow.

DS

DS

DS

DS

1
BASIN

D
BASIN

AREA C MINOR
MAJOR

R-1

Is this segment of pipe
going to stay existing
and the rest is replaced?
Show a legend so it is
clear what is existing
and what is proposed.

FlexTable: Conduit Table

Active Scenario:  100-YR

Powers & Grinnell StormCAD.stsw

Froude 
Number 
(Normal)

Hydraulic 
Grade Line 

(Out)
(ft)

Hydraulic 
Grade Line 

(In)
(ft)

Velocity
(ft/s)

Capacity (Full 
Flow)
(cfs)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

1.0995,887.785,887.866.4278.1561.810.00591

2.7125,893.455,895.1816.3176.7945.520.03079

0.9675,895.335,896.058.6731.5742.570.00515

0.9675,896.095,896.478.6731.2642.570.00566

0.7895,896.485,896.657.0832.1934.730.00504

1.1065,898.685,900.657.9521.9421.020.00811

1.2115,900.615,902.147.8121.8918.470.00820

1.2185,902.495,903.838.468.0414.950.00509

1.0195,905.205,906.696.5810.1910.060.00899

4.0085,883.035,893.6425.40347.77125.000.05023

1.6695,883.405,884.0614.34163.57125.000.01150

0.8775,881.765,883.369.95109.96125.000.00501

0.8775,880.315,881.599.95110.15125.000.00595

Provide source for these
flows in the existing
system.

Report

Powers & Grinnell StormCAD.stsw)
et Structure
: 5,886.25 ft
rt: 5,877.50 ft

V1
Rim: 5,889.94 ft
Invert: 5,865.16 ft

EX V2
Rim: 5,891.74 ft
Invert: 5,873.84 ft

Existing Outfall
Rim: 5,889.17 ft
Invert: 5,873.74 ft

EX V-4: 26.7 ft @ 0.004 ft/ft

What is the tailwater here? The HGL 
lowers at the outlet and with large flows
and multiple pipes outletting at this
location I would anticipate significant
tailwater which could effect the pipe
sizing. Verify.

1.1125,894.555,894.946.7231.5718.970.005

1.0995,895.075,895.346.6731.2618.970.005

1.1755,895.265,895.516.4532.1915.130.005

1.4275,897.965,900.036.4821.948.190.008

1.4405,899.965,901.506.1221.896.660.008

0.9915,901.995,902.364.888.045.400.005

1.3765,904.565,906.145.0810.193.130.008

(N/A)5,881.235,890.280.00347.770.000.050

(N/A)5,879.505,880.700.00163.570.000.011

(N/A)5,878.015,879.300.00109.960.000.005

(N/A)5,876.955,877.810.00110.150.000.005

(N/A)5,874.885,875.040.00153.980.000.010

(N/A)5,890.485,890.780.00220.080.000.020

1.8425,896.935,897.647.4813.905.710.015

1.2365,885.365,885.371.4651.4110.340.005

1.1785,885.375,885.381.6731.178.200.005

1.1885,885.385,885.405.1431.366.960.005

1.1855,885.405,885.405.1331.286.970.005

1.0885,885.405,885.463.888.032.200.005

1.0985,885.495,885.493.318.091.230.005

2.6425,892.805,894.897.9319.462.930.029

1.5355,892.045,892.244.6711.301.790.010

(N/A)5,874.255,874.780.00101.570.000.004

0.9865,874.055,874.252.07100.340.500.004

0.9395,873.945,874.052.0095.300.500.004

1.0435,885.555,885.634.4215.864.770.005

1.1525,885.705,885.934.4517.403.860.005

1.0835,886.035,886.512.768.100.660.005

1.0745,886.705,886.892.748.030.660.005

1.5065,897.215,898.046.2111.414.900.010

3.0905,897.955,900.679.7522.734.100.040

1.8815,900.755,902.316.8513.924.100.015

1.0265,902.455,902.544.357.823.640.005

1.0665,902.675,903.114.288.023.190.005

1.0915,903.165,903.413.868.062.150.005

1.5765,902.545,903.793.4612.080.550.011

1.5495,903.125,903.974.3311.471.330.010

1.0895,904.155,904.563.368.011.330.005

1.0785,904.755,904.963.337.931.330.005

Verify flows and add a
note providing the
source.

2.3855,899.835,903.6815.21

1.3415,890.645,898.3215.21

1.3415,887.695,889.8615.21

1.3415,884.205,887.4815.21

1.3415,880.675,884.1015.21

3.8925,875.075,880.1528.57

This is a very high
velocity - provide outlet
protection and
calculations.



Subject: SW - Textbox with Arrow
Page Label: [1] Layout1
Author: Mikayla Hartford
Date: 6/21/2023 4:48:59 PM
Status: 
Color: 
Layer: 
Space: 

The callout for this RCP is existing but it is solid
and not greyed out - clarify and provide legend for
storm sewer lines to clearly show what is existing
and what is proposed.

Subject: SW - Textbox with Arrow
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:24:18 PM
Status: 
Color: 
Layer: 
Space: 

None of the orifices are 1-1/6 in and all three are
different per the CDs. Verify and update so both
match.

Subject: SW - Textbox with Arrow
Page Label: 172
Author: Mikayla Hartford
Date: 6/21/2023 5:27:41 PM
Status: 
Color: 
Layer: 
Space: 

This is not shown on the orifice plate detail in the
CDs.

Subject: Text Box
Page Label: 2
Author: Carlos
Date: 6/8/2023 9:55:34 AM
Status: 
Color: 
Layer: 
Space: 

Revise county statement. See textbook below for
template.

Text Box (52)

Subject: Text Box
Page Label: 1
Author: Carlos
Date: 6/8/2023 9:56:04 AM
Status: 
Color: 
Layer: 
Space: 

Add "PCD File No. SF2318" to the cover sheet.

Subject: Text Box
Page Label: 7
Author: Carlos
Date: 6/8/2023 11:43:30 AM
Status: 
Color: 
Layer: 
Space: 

Per criteria reports and calculations shall use
rainfall values provided by the City/El Paso County
DCM only. Revise EDB calculations to use DCM
rainfall values.

37

BASIN

OS-3AC

BASIN

AREA C MINOR
MAJOR

OS-7
0.07

0.35
0.08

The callout for this RCP is existing but it is solid
and not greyed out - clarify and provide legend
for storm sewer lines to clearly show what is
existing and what is proposed.

Zone 2 (EURV) 6.12 0.773 Rectangular Orifice

Zone 3 (100-year) 7.97 0.735 Weir&Pipe (Restrict)

Total (all zones) 1.810

a Filtration BMP) Calculated Parameters for Underdrain

stance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

s Underdrain Orifice Centroid = N/A feet

typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

lative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 6.042E-03 ft
2

lative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

s Elliptical Slot Centroid = N/A feet

ches (diameter = 1-1/16 inches) Elliptical Slot Area = N/A ft
2

west to highest)

w 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

1.20 2.40

0.87 0.87

 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Calculated Parameters for Vertical Orifice

ot Selected Zone 2 Rectangular Not Selected

N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.06 N/A

N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N/A

N/A inches

inches

on Pond)

None of the orifices are 1-1/6 in and all three are
different per the CDs. Verify and update so both match.

 Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (

0.00 1.20 2.40

0.87 0.87 0.87

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 

lar) Calculated Parameters for Ve

Zone 2 Rectangular Not Selected Zone 2 Rectangular Not Se

3.70 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = 0.06 N

6.12 N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = 0.08 N

2.00 N/A inches

4.00 inches

 Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for O

Zone 3 Weir Not Selected Zone 3 Weir Not Se

6.25 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 7.58 N

4.00 N/A feet Overflow Weir Slope Length = 4.22 N

3.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 18.81 N

4.00 N/A feet Overflow Grate Open Area w/o Debris = 13.34 N

Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 6.67 N

50% N/A %

(Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Res

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Se

2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.71 N

18.00 N/A inches Outlet Orifice Centroid = 0.37 N

7.60 inches Half-Central Angle of Restrictor Plate on Pipe = 1.41 N

This is not shown on the orifice plate detail in the CDs.

____ 

Land Development Code as amended. 

___  _____________________ 

 Date 

Revise county statement. See
textbook below for template.

Mark West, P.E. 
Harris Kocher Smith 
303.623.6300 
 
Harris Kocher Smith Project No. 221206 

Add "PCD File No. SF2318" to the
cover sheet.

One-hour rainfall P1 values used for the calculation of detention storage values were obtained from t

NOAA Atlas 14, Volume 8, Version 2, Precipitation-Frequency Atlas of the United States (2013). The P

values for the 5-Year and 100-year storms are 1.29 inches and 2.74 inches, respectively. A copy of the

rainfall information can be found in Appendix A, for reference. 

Rainfall intensities used for rational calculations were determined using the following Rainfall Intensi

Duration (IDF) equations as applicable, excerpted from Vol. 1, Chapter 6 of the El Paso County DCM c

found in Table 1 below:  

 

TABLE 1: RAINFALL INTENSITY DURATION 

Per criteria reports and calculations shall use rainfall values
provided by the City/El Paso County DCM only. Revise EDB
calculations to use DCM rainfall values.



Subject: Text Box
Page Label: 8
Author: Carlos
Date: 6/8/2023 2:45:51 PM
Status: 
Color: 
Layer: 
Space: 

Discuss where the flows go after entering the 24"
FES. Are they connecting to the RCP and then
going to design point 4?

Subject: Text Box
Page Label: 8
Author: Carlos
Date: 6/8/2023 2:46:17 PM
Status: 
Color: 
Layer: 
Space: 

Provide discussion on the current conditions of the
FES.

Subject: Text Box
Page Label: 8
Author: Carlos
Date: 6/8/2023 2:46:44 PM
Status: 
Color: 
Layer: 
Space: 

Discuss the condition of the box culvert.

Subject: Text Box
Page Label: 8
Author: Carlos
Date: 6/8/2023 3:24:56 PM
Status: 
Color: 
Layer: 
Space: 

Discuss the channel in EX-1. The soils and
geology report states the channel has signs of
erosion.

Subject: Text Box
Page Label: 14
Author: Carlos
Date: 6/15/2023 11:14:15 AM
Status: 
Color: 
Layer: 
Space: 

Please revise drainage basin fee calculation. The
2023 El Paso County Drainage Basin Fees
schedule shall be used.

https://assets-planningdevelopment.elpasoco.com/
wp-content/uploads/fees/2023-DFees.pdf

Subject: Text Box
Page Label: 21
Author: Carlos
Date: 6/15/2023 11:16:22 AM
Status: 
Color: 
Layer: 
Space: 

Use NOAA Atlas 2 per El Paso County DCM

Outlook Po
Fina

be found in Appendix F. Calculations can be found in Appendix B. 

Subbasin EX-1 (16.51 acres) is comprised of vacant, undeveloped land, primarily covered with 

weeds and a portion of existing Grinnell Boulevard. Runoff from this subbasin flows south, sou

northwest toward the existing 8’ x 6’ box culvert that crosses Grinnell Boulevard at Design Poi

minor and major historic peak flows for this subbasin were computed to be 6.39 cfs and 39.31

respectively. 

Subbasin EX-2 (1.65 acres) is comprised of vacant, undeveloped land covered with grasses and

portion of existing Grinnell Boulevard. Runoff from this subbasin flows southeast, northwest, a

southwest to the existing 24” flared end section (FES) at Design Point 2 that empties into the e

system along Goldfield Drive. Runoff from the system ultimately discharges to the existing wat

and detention pond that provides detention for the Painted Sky at Waterview Filing No. 1 and

Discuss where the flows go after entering the 24" FES. Are they
connecting to the RCP and then going to design point 4?

Subbasin EX-2 (1.65 acres) is comprised of vacant, undeveloped land cove

portion of existing Grinnell Boulevard. Runoff from this subbasin flows so

southwest to the existing 24” flared end section (FES) at Design Point 2 th

system along Goldfield Drive. Runoff from the system ultimately discharg

and detention pond that provides detention for the Painted Sky at Water

Provide discussion on the current conditions of
the FES.

ally flows northeast to southwest. For existing conditions, the Site 

d into six (6) subbasins, described in more detail below. An Existing

n Appendix F. Calculations can be found in Appendix B. 

EX-1 (16.51 acres) is comprised of vacant, undeveloped land, prima

d a portion of existing Grinnell Boulevard. Runoff from this subbasin

t toward the existing 8’ x 6’ box culvert that crosses Grinnell Boulev

 major historic peak flows for this subbasin were computed to be 6

ely. 

EX-2 (1.65 acres) is comprised of vacant, undeveloped land covered

 existing Grinnell Boulevard. Runoff from this subbasin flows south

t to the existing 24” flared end section (FES) at Design Point 2 that e

ong Goldfield Drive. Runoff from the system ultimately discharges t

tion pond that provides detention for the Painted Sky at Waterview

Discuss the condition of the box culvert.

 Park improvements include onsite detention facilities that 

ed 48” RCP stormline will convey flows from the existing 

evard to the existing Grinnell Boulevard box culvert, 

P Amendment. 

s can be found in Appendix C and D of this report, 

plan can be found in Appendix F.  

ns Sub-Basin Descriptions 

land and includes a rough drainage channel that extends 

g Powers Boulevard to the existing 8’ x 6’ box culvert that 

ater flow pattern for all subbasins is generally sheet flow 

hat ultimately discharge to Windmill Gulch. Runoff from the 

existing conditions, the Site and relevant offsite areas were 

ore detail below. An Existing Conditions Drainage Map can 

Discuss the channel in EX-1. The soils
and geology report states the channel
has signs of erosion.

Outlook Powers and Grinn
Final Drainage Rep

Page 
May 8, 20

This indicates that the downstream existing storm sewer from the inlet has adequate capacity to convey 

the developed flows to the existing detention facility that serves Painted Sky at Waterview Filing No. 1 and

2 and the Springs at Waterview subdivision.  

VII. DRAINAGE BASIN FEES 

The City of Colorado Springs and El Paso County entered into an intergovernmental agreement in 1983 to 

establish a joint storm drainage board to establish Drainage Basin Fees for each of the 13 major drainage 

basins within the County. The Drainage Basin Fees represent the equitable share of the cost of drainage 

improvements within each of the respective basins. According to the 2022 El Paso County Drainage Basin 

Fees schedule, the drainage fee for developments within Windmill Gulch is $21,134 per Impervious Acre 

Please revise drainage basin fee calculation. The 2023 El Paso County
Drainage Basin Fees schedule shall be used.

https://assets-planningdevelopment.elpasoco.com/wp-content/uploads/fe
es/2023-DFees.pdf

8/1/22, 4:42 PM

Sanja Perica

Use NOAA Atlas 2 per El
Paso County DCM



Subject: Text Box
Page Label: 39
Author: Carlos
Date: 6/15/2023 11:39:45 AM
Status: 
Color: 
Layer: 
Space: 

Add a note that Total Area includes off-site area.

Subject: Text Box
Page Label: 43
Author: Carlos
Date: 6/15/2023 11:40:27 AM
Status: 
Color: 
Layer: 
Space: 

Revise location of Table 6-6 so that it is not cut off.

Subject: Text Box
Page Label: 43
Author: Carlos
Date: 6/15/2023 11:44:37 AM
Status: 
Color: 
Layer: 
Space: 

The calculated percent impervious of the site
excluding off-site basins is 63% which is higher
than the shown percent impervious. Please verify
calculations.

Subject: Text Box
Page Label: 47
Author: Carlos
Date: 6/15/2023 11:47:08 AM
Status: 
Color: 
Layer: 
Space: 

Per El Paso County DCM rainfall values shall be
taken from the NOAA Atlas 2, Volume 3. Rainfall
values are provided in Table 6-2

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 9:46:11 AM
Status: 
Color: 
Layer: 
Space: 

Show and label existing corrugated pipes in the
channel. Mark as to be removed or remain.

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 9:48:21 AM
Status: 
Color: 
Layer: 
Space: 

Show time of concentration paths

Design by: AMC

Checked by: MAW

BASIN 
TOTAL AREA 

(ACRES)
HISTORIC (2%)

PAVED 

STREETS & 

WALKS (100%)

GRAV

EX-1 16.51 16.29 0.19

EX-2 1.65 1.59 0.06

EX-3 1.54 0.32 1.19

EX-4 1.93 0.76 1.17

EX-5 0.32 0.01 0.31

EX-6 0.23 0.04 0.19

Historic Total 22.18 19.01 3.11

*Runoff coefficients are weighted based on the land use breakdown of each basin, and the Runoff Coefficients provided in Table 6

Add a note that Total Area includes off-site area.

0 0.02 94.1% 0.84 0.85 0.87 0.92

0 0.04 81.0% 0.72 0.74 0.77 0.84

0 0.16 0.0% 0.02 0.08 0.15 0.35

0 0.07 0.0% 0.02 0.08 0.15 0.35

0 0.18 0.0% 0.02 0.08 0.15 0.35

4 6.75 55.3% 0.48 0.51 0.55 0.67

o Springs Drainage Criteria Manual, Volume 1, Revised January, 2021

 

Rational Method-HKS.xlsx

Revise location of Table 6-6 so that it
is not cut off.

90%)

PAVED 

STREETS & 

WALKS (100%)

GRAVEL ROAD 

(80%)
Offsite (45%)

LANDSCAPE 

AREA (A SOILS) 

(0%)

PERCENT 

IMPERVIOUS
C2*= C5*=

The calculated percent impervious of the site
excluding off-site basins is 63% which is higher than
the shown percent impervious. Please verify
calculations.

 Volume 7, Version 2

Per El Paso County DCM rainfall
values shall be taken from the
NOAA Atlas 2, Volume 3.
Rainfall values are provided in
Table 6-2

Show and label existing corrugated
pipes in the channel. Mark as to be
removed or remain.

Show time of concentration paths



Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 9:48:58 AM
Status: 
Color: 
Layer: 
Space: 

Show existing RCP as it is not shown.

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/21/2023 2:12:35 PM
Status: 
Color: 
Layer: 
Space: 

Show and label existing channel boundaries
caused by erosion

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/21/2023 2:12:59 PM
Status: 
Color: 
Layer: 
Space: 

Recommend adding broken down drainage plan
with matchlines for better detail clarity and
readability.

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 10:45:24 AM
Status: 
Color: 
Layer: 
Space: 

Add "PCD File No. SF2318"

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 10:45:31 AM
Status: 
Color: 
Layer: 
Space: 

Add "PCD File No. SF2318"

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/19/2023 4:49:25 PM
Status: 
Color: 
Layer: 
Space: 

label all structures as proposed or existing

Show existing RCP as it is not
shown.

Show and label existing
channel boundaries
caused by erosion

Recommend adding broken down drainage plan with matchlines for
better detail clarity and readability.

SHEET NUM
PROJECT #: 221

1

BASIN SIZE
IN ACRES C COEFFICIENT

0.45
0.67

1.23
AC

1 BASIN DESIGN POINT

100-YR RATIONAL

Add "PCD File No. SF2318"

SHEET NUMB
PROJECT #: 2212

Add "PCD File No. SF2318"

label all structures as
proposed or existing



Subject: Text Box
Page Label: 175
Author: Carlos
Date: 6/21/2023 2:11:27 PM
Status: 
Color: 
Layer: 
Space: 

Missing pages. Please revise in the next submittal.
Pond details will be further reviewed when the
missing pages are added.

Subject: Text Box
Page Label: 177
Author: dsdlaforce
Date: 6/21/2023 12:58:44 PM
Status: 
Color: 
Layer: 
Space: 

Update the cost estimate to include the detention
pond (outlet structure, retaining wall, trickle
channel, forebay, maintenance access, etc).  The
total pond cost estimate needs to be added to the
Financial  Assurance Estimate Form under Section
1.

Subject: Text Box
Page Label: [1] Layout1
Author: Carlos
Date: 6/21/2023 2:14:04 PM
Status: 
Color: 
Layer: 
Space: 

Move drainage plans to the end of the report

Subject: Text Box
Page Label: 3
Author: Kishia
Date: 6/21/2023 3:13:34 PM
Status: 
Color: 
Layer: 
Space: 

A PARCEL OF LAND IN THE SOUTHWEST
QUARTER OF SECTION 6 AND THE
NORTHWEST QUARTER OF SECTION 7,
TOWNSHIP 15 SOUTH, RANGE 65 WEST OF
THE 6TH PRINCIPAL MERIDIAN, COUNTY OF
EL PASO, STATE OF COLORADO,

Subject: Text Box
Page Label: 180
Author: CDurham
Date: 6/21/2023 6:04:35 PM
Status: 
Color: 
Layer: 
Space: 

Make this section Appendix F

Subject: Text Box
Page Label: 178
Author: CDurham
Date: 6/21/2023 6:05:03 PM
Status: 
Color: 
Layer: 
Space: 

Make this section Appendix G
(Drainage maps should be last items in the report)

 Sheet 1 of 3

Missing pages. Please
revise in the next
submittal. Pond details
will be further
reviewed when the
missing pages are
added.

Outlook Powers & Grinnell

Opinion of Probable Cost

May 8, 2023

Storm Drainage Improvements

Private Storm Drainage Improvements (Non-Reimbursable)

Update the cost estimate to include the detention pond (outlet
structure, retaining wall, trickle channel, forebay, maintenance
access, etc).  The total pond cost estimate needs to be added to
the Financial  Assurance Estimate Form under Section 1.

##
##

Move drainage plans to the end of the report

II. PURPOSE 

The purpose of this study is to identify potential impacts of the proposed Outlook Powers and

development (“Site”/” Project”) and surrounding areas, including on-site and off-site drainag

storm sewer and inlet locations, water quality facilities, and areas tributary to the site, to safe

developed storm water to adequate receiving facilities.  

III. GENERAL LOCATION AND DESCRIPTION 

A. Location 

The Outlook Powers and Grinnell property (herein referred to as “Site”) lies within the Count

A PARCEL OF LAND IN THE SOUTHWEST QUARTER OF
SECTION 6 AND THE NORTHWEST QUARTER OF SECTION
7, TOWNSHIP 15 SOUTH, RANGE 65 WEST OF THE 6TH
PRINCIPAL MERIDIAN, COUNTY OF EL PASO, STATE OF
COLORADO,

APPENDIX G 

Previous Studies 

Make this section Appendix F

APPENDIX F 

Drainage Maps 

Make this section Appendix G
(Drainage maps should be last
items in the report)



Subject: Text Box
Page Label: 51
Author: CDurham
Date: 6/22/2023 3:34:35 PM
Status: 
Color: 
Layer: 
Space: 

Missing Design Points 1-9 & Basins A-1, A-2, C-1
and E thru G. Please add to spreadsheet

Subject: Text Box
Page Label: 55
Author: CDurham
Date: 6/22/2023 3:35:29 PM
Status: 
Color: 
Layer: 
Space: 

Missing Design Points 1-4 & Basins A-1, & C-1.
Please add to spreadsheet

Subject: Text Box
Page Label: 59
Author: CDurham
Date: 6/22/2023 3:36:02 PM
Status: 
Color: 
Layer: 
Space: 

Missing Design Points 1-7 & Basins A-1, A-2, C-1
and E. Please add to spreadsheet

Subject: Text Box
Page Label: 61
Author: CDurham
Date: 6/22/2023 3:41:08 PM
Status: 
Color: 
Layer: 
Space: 

Will review inlet design with next review when
hydrology spreadsheets have been updated with
all basin and design point flows.

Subject: Text Box
Page Label: 125
Author: CDurham
Date: 6/22/2023 4:07:35 PM
Status: 
Color: 
Layer: 
Space: 

Will review storm system design with next review
when hydrology spreadsheets have been updated
with all basin and design point flows.

Subject: Text Box
Page Label: 146
Author: CDurham
Date: 6/22/2023 4:17:21 PM
Status: 
Color: 
Layer: 
Space: 

Per ECM Section 3.3.1.J.8 max velocity in storm
sewer is 18 fps. Please revise to meet max velocity
constraint

B-1 11 0.39 0.61

B-1 + B-2

D 10 0.19 0.65

Missing Design Points 1-9 & Basins
A-1, A-2, C-1 and E thru G. Please
add to spreadsheet

B-1 + B-2 + D + E + F + G 6

A-2 5

Missing Design Points 1-4 & Basins
A-1, & C-1. Please add to
spreadsheet

F 9

D + F

G 8

Missing Design Points 1-7 & Basins
A-1, A-2, C-1 and E. Please add to
spreadsheet

DP 8 (Basin G)

Will review inlet design
with next review when
hydrology spreadsheets
have been updated with
all basin and design point
flows.

Will review storm system
design with next review
when hydrology
spreadsheets have been
updated with all basin and
design point flows.

9

2

7

7

9

6

1

8

9

Per ECM Section
3.3.1.J.8 max velocity in
storm sewer is 18 fps.
Please revise to meet
max velocity constraint



Subject: Text Box
Page Label: 168
Author: CDurham
Date: 6/22/2023 4:20:59 PM
Status: 
Color: 
Layer: 
Space: 

Per ECM Section 3.3.1.J.8 max velocity in storm
sewer is 18 fps. Please revise to meet max velocity
constraint

Subject: Text Box
Page Label: 60
Author: CDurham
Date: 6/22/2023 4:22:30 PM
Status: 
Color: 
Layer: 
Space: 

Grass Swales also need to show design/analysis
for 5 & 100-year events.

Subject: Text Box
Page Label: 60
Author: CDurham
Date: 6/22/2023 4:22:56 PM
Status: 
Color: 
Layer: 
Space: 

Include design of gutter pan widths used with Type
13 inlets

Subject: Text Box
Page Label: 60
Author: CDurham
Date: 6/22/2023 4:25:51 PM
Status: 
Color: 
Layer: 
Space: 

Pond design needs to include:    
- sizing of riprap for overflow spillway
- sizing of trickle channel

Subject: Text Box
Page Label: [1] Layout1
Author: CDurham
Date: 6/22/2023 4:28:25 PM
Status: 
Color: 
Layer: 
Space: 

Show limits of pond and offsite grading

Subject: Text Box
Page Label: [1] Layout1
Author: CDurham
Date: 6/22/2023 4:29:05 PM
Status: 
Color: 
Layer: 
Space: 

Show and label gravel road denoted in historic
composite-C spreadsheet in Appendix C

75

85

41

41

41

41

92

Per ECM Section
3.3.1.J.8 max velocity in
storm sewer is 18 fps.
Please revise to meet
max velocity constraint

Hydr

 

 

 

 

 

 

Grass Swales also need to
show design/analysis for 5 &
100-year events.

 

 

 

 

 

 

 

 

Include design of gutter pan widths
used with Type 13 inlets

 

 

 

 

 

 

 

 

 

Pond design needs to include:    
- sizing of riprap for overflow spillway
- sizing of trickle channel

Show limits of pond
and offsite grading

C MINOR
MAJOR

-3
.83
.73

Show and label gravel road denoted
in historic composite-C spreadsheet
in Appendix C



Subject: Text Box
Page Label: [1] Layout1
Author: CDurham
Date: 6/22/2023 4:32:27 PM
Status: 
Color: 
Layer: 
Space: 

Check this through whole map

Subject: Text Box
Page Label: [1] Layout1
Author: CDurham
Date: 6/22/2023 4:35:13 PM
Status: 
Color: 
Layer: 
Space: 

Include size of existing culvert. State what flows
are at this location

Subject: Text Box
Page Label: [1] Layout1
Author: CDurham
Date: 6/22/2023 4:38:46 PM
Status: 
Color: 
Layer: 
Space: 

Public or private and if Type R inlets are sump or
at-grade

Subject: Text Box
Page Label: 60
Author: CDurham
Date: 6/22/2023 4:42:18 PM
Status: 
Color: 
Layer: 
Space: 

Per ECM Section 3.2.4 suitable outfall location
needs to be determined. Provide analysis of all
downstream facilities which accept flows from
project site, ie roadside ditches, culverts, etc.

Subject: Text Box
Page Label: 7
Author: CDurham
Date: 6/22/2023 5:14:51 PM
Status: 
Color: 
Layer: 
Space: 

Swale designs need to account for 5 & 100-year
events.

Subject: Text Box
Page Label: 14
Author: CDurham
Date: 6/22/2023 5:18:51 PM
Status: 
Color: 
Layer: 
Space: 

Provide an analysis of this existing culvert with
developed flows

Check this through
whole map

Include size of existing
culvert. State what
flows are at this
location

Public or private and if
Type R inlets are sump or
at-grade

 

 

 

 

 

 

 

 

 

Per ECM Section 3.2.4 suitable outfall
location needs to be determined.
Provide analysis of all downstream
facilities which accept flows from
project site, ie roadside ditches,
culverts, etc.

s have been analyzed for the proposed condition

ust 2022. Printouts of the worksheets can be foun

ies have been analyzed for the proposed conditio

ch 2018 in accordance with DCM Volume 2. Swale

rt. Swale designs need to account for
5 & 100-year events.

D. Downstream Drainage Facilities 

As previously indicated, runoff from the majority of the proposed development wil

historic levels to the existing 48” RCP within the Site and ultimately the existing 8’ x

Grinnell Boulevard that discharges toward Windmill Gulch. Additionally, a proposed

historic flow rates from the existing dual 8’ x 3’ dual box culvert at Powers Boulevar

Boulevard box culvert, which is in compliance with the Waterview MDDP, MDDP Am

Colorado Springs and Peak Innovation Park report. Further, the existing detention o

Painted Sky at Waterview Filing No. 3 detention pond will continue to release at or

the existing Grinnell Boulevard box culvert. Since all flows tributary to the existing b

below historic levels, no adverse impacts are anticipated downstream of the existin

Gulch. 

While the report for the existing water quality and detention facility that serves the

Powers Boulevard intersection improvements has not been located at the time of t

that the existing facility has adequate capacity for the flows captured at the propos

Design Point 37 as it is in place of the existing grate inlet at the location. 

The Painted Sky at Waterview Filing No. 1 & 2 Final Drainage report anticipated the

the existing 15’ Type R sump inlet at Design Point 38 (Painted Sky at Waterview Fili

Point 39) to be 29.0 cfs. The report assumed a much higher impervious value for th

Grinnell Boulevard tributary to the inlet than the actual conditions proposed with t

Grinnell development. Per this report, the actual 100-year flow conveyed to the ex

Provide an analysis of this existing culvert with developed flows



Subject: Text Box
Page Label: 13
Author: CDurham
Date: 6/22/2023 5:19:35 PM
Status: 
Color: 
Layer: 
Space: 

need to include areas along Grinnell south of
Goldfield, where Grinnell is being widened.

Subject: Text Box
Page Label: 6
Author: Christina Prete
Date: 6/26/2023 8:00:39 AM
Status: 
Color: 
Layer: 
Space: 

acres

Subject: Text Box
Page Label: 14
Author: Christina Prete
Date: 6/26/2023 1:14:14 PM
Status: 
Color: 
Layer: 
Space: 

discuss downstream conditions and any necessary
modifications. Pond must discharge to a suitable
outfall. Existing outfall is not considered suitable
since the blowout in 2022.

Subject: Text Box
Page Label: 14
Author: Christina Prete
Date: 6/26/2023 1:15:16 PM
Status: 
Color: 
Layer: 
Space: 

discuss if the flows are changing at this location

Subject: Text Box
Page Label: 14
Author: Christina Prete
Date: 6/26/2023 1:17:17 PM
Status: 
Color: 
Layer: 
Space: 

Engineer must confirm in the Drainage Report that
the existing pond is functioning as intended.

Subject: Text Box
Page Label: 44
Author: Christina Prete
Date: 6/26/2023 1:20:33 PM
Status: 
Color: 
Layer: 
Space: 

adjust table so that columns are in line

on of the landscaping area within the Grinnell Boulevard right-
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