
   MEMO  

Tetra Tech 
130 Ski Hill Road, Suite 140, PO Box 1659, Breckenridge, CO 80424 

Tel 970-453-6394   Fax 970-453-4579   www.tetratech.com  

To: Paul Geiger, Summit County Engineer; Robert Jacobs, Summit County Engineer 

Cc: Greg Lemon, Oz Architecture; Scott Russell, One River Run Acquisitions, LLC/GRR 

Development 

From: Keaton Scanlan, Chris Durloo 

Date: June 25, 2020 

Subject: One River Run – Drainage Report Update 

 

 

This report presents updates to the drainage plan and design for the development of the One River 

Run project and is being submitted as a part of the Summit County development review process. 

This report and analyses have been prepared in conformance with the Summit County Land Use and 

Development Code criteria and requirements to meet the overall water quality protection strategy for 

the River Run area. This report includes modifications to previously proposed basin delineations and 

associated runoff rates for the drainage system for proposed conditions. 

 

Project Location 

The One River Run project location is unchanged from the time the One River Run Preliminary 

Drainage Report dated February 29, 2008 was initially submitted.  

 

Existing Conditions 

The existing conditions on the project site are unchanged from the time the One River Run 

Preliminary Drainage Report, dated February 29, 2008 was initially submitted, with the exception of 

the relocation of the gondola and removal of the existing ski rental/locker building.  

 

Proposed Conditions  

The proposed project is unchanged from the time the One River Run Preliminary Drainage Report, 

dated February 29, 2008 was initially submitted. However, the proposed drainage basin delineations 

and associated peak flow rates have been modified based on further development of the project’s 

design.  The updated basin delineations are shown in the Proposed Drainage Plan attached to this 

memo. The updated proposed basins were delineated differently than in the original drainage report 

to reflect the current site design, and some basins lost or gained acreage. This plan shows the 

delineation of the proposed project site into six drainage basins. 

• Basin A – This basin includes the proposed building, driveways, walkways and landscape 

areas. Runoff from Basin A is captured in a storm sewer system and treated for water quality 

prior to discharge to the Snake River.  

• Basin B – A small portion of this basin includes proposed driveways, walkways and 

landscape, however the majority of the basin includes existing buildings, roadway and 

landscape areas. Runoff from Basin B is ultimately captured in a storm sewer system and 
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conveyed to an existing water quality pond at the southeast corner of the site prior to 

discharging to the Snake River.  

• Basin C – This basin is a small drainage area on the southeast side of the site that sheet flows 

directly to the Snake River. 

• Basin D – The majority of Basin D is comprised of proposed buildings, landscape and paved 

plaza areas. Basin D drains from the center of the site to the south. Runoff from Basin D is 

captured by the garage mechanical storm system and a storm sewer system and treated for 

water quality prior to discharging to the Snake River. The area of Basin D has increased and 

accounts for the previous location of Basin E.  

• Basin E – The runoff from Basin E is comprised of proposed buildings and paved plaza areas. 

Basin E discharges to and existing storm sewer system that was previously design carry a 

larger capacity from the One River Run site. 

• Basin F – The runoff from Basin F is captured by both storm sewer system and curb and 

gutter. Runoff from Basin F is conveyed to a water quality pond at southwest side of the site 

prior to discharging into the North Fork of the Snake River.  

 

For information on the proposed drainage design including surface conveyance, storm sewer and 

inlets, see Sheets C-106 to C-108 Detailed Grading & Drainage Plan and Sheets C-215 to C-219 

Storm Sewer Plan & Profiles.  

 

Runoff Calculations 

The Rational Method was originally used to estimate the peak flow rate and volume of runoff for the 

proposed drainage basins for the project site. The same methodology was used to modify the 

estimates from the original drainage report, where applicable, to account for the changes in the 

proposed basin acreages and land use characteristics. The results are shown below:  

 

Basin Area 

(ac) 

Runoff 

Coeff. 

(C25) 

Tc 

(min) 

Q25 

(cfs) 

Q100 

(cfs) 

 

Basin A 1.83 0.83 5.00 8.28 10.45 

Basin B 0.71 0.86 5.00 3.33 4.20 

Basin C 0.20 0.75 5.00 0.82 1.03 

Basin D 1.58 0.90 5.00 7.75 9.78 

Basin E 0.28 0.90 5.00 1.37 1.73 

Basin F 0.77 0.62 5.00 2.60 3.28 

 

Per the letter from Wright Water Engineers included in the original drainage report, detention will 

not be required for this project and water quality vaults will be used to remove sediment from the 

runoff before entering the Snake River.  

 

Water Quality 

One water quality vault was previously installed and one additional water quality vault is still 

proposed on site, which is in conformance with the original drainage report. A Contech Vortechnics 

Model 5000 was previously installed as a part of the One River Run Infrastructure Phase in 2008. 

This existing water quality vault is sized to treat approximately 8.28 cfs of runoff from Basin A. 

Basin D will include a water quality vault sized to treat approximately 7.75 cfs of flow. Basin E ties 

to an existing storm sewer system to the south of the plaza with an existing water quality vault. The 

existing system and water quality vault were sized to carry future runoff from the  In addition to the 
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two water quality vaults, a water quality pond located at the southwest side of the site is proposed to 

treat runoff from Basin F, prior to discharging into the North Fork of the Snake River. An existing 

water quality pond will treat runoff from Basin B, before discharging to the Snake River.  

 

Drainage in the parking garage will be captured by the mechanical storm system and treated by an 

oil/sand/water separator before discharging to the Snake River.  

 

Based on the current effective Flood Insurance Rate Map information provided on the survey by 

Peak Land Consultants, Inc., the project site is completely outside of the 100-yr floodplain for the 

Snake River and North Fork of the Snake River. 

  

Summary 

This memo provides updated analysis of the proposed hydrologic conditions to the One River Run 

Preliminary Drainage Report, dated February 29, 2008. The updated drainage plan and design for the 

One River Run project is in conformance with the requirements and general strategy for water 

quality and drainage for the project site as determined in the original drainage report.
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1.0  INTRODUCTION

1.1 Purpose

The purpose of this report and supporting calculations is to present the preliminary
drainage analysis for the proposed development of the One River Run project located in
Keystone, CO.  This report and analysis has been prepared in conformance with Summit
County’s drainage criteria and includes the following:

Determination of runoff rates for the major drainage system for existing and
developed conditions
Design of onsite drainage facilities
Review of regulatory floodplains

1.2 Location of Project

The One River Run project is located in Keystone, CO in Summit County, just south of
Highway 6.  The site occupies Lot 4A of Keystone, Base 1, Filing No. 2 and is bordered
by Hunkidori Court to the east, the North Fork of the Snake River to the west, The
Springs development to the North, and the Snake River to the south.  See Figure 1,
Vicinity Map.

1.3 Existing Conditions

The existing conditions on the project site include three skier service buildings, a gravel
parking lot, and asphalt pathways.  There is very little vegetation aside from the areas
adjacent to the creeks.  The majority of the site is covered by a gravel parking.  The site
general slopes from the north to the south with grades an average slope of approximately
3%.

There is an existing stormwater management pond on the east side of the site just below
the Red Hawk Lodge condominium building.  The pond is approximately 1423 SF on the
surface.  The pond mainly captures runoff from Hunkidori Court and Red Hawk lodge.
The majority of the existing drainage from the proposed One River Run site sheet flows
into the Snake River and to the North Fork of the Snake River and does not flow to this
existing pond.

1.4 Proposed Conditions
The Keystone One River Run project proposes three mixed use (commercial and
residential) buildings on top of a proposed parking structure.  The proposed conditions
will include removal of the three existing skier services buildings.  Adjacent to the One
River Run site, the existing River Run gondola base will be moved across the Snake
River and directly south of the proposed project site and is proposed to occur in 2008.
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The proposed site is located out of the 100 year floodplain.  The floodplain is shown on
the Existing and Proposed Drainage Plans, Exhibits A and B in Appendix B.

Drainage on the site will be conveyed through a storm sewer system and will ultimately
discharge into the North Fork of the Snake River.  To conservatively estimate the
proposed drainage on the site, it is assumed that the drainage on top of the garage lid will
be captured on the lid and routed through a garage storm system.  The mechanical garage
storm system will outlet and tie into the two proposed civil storm systems on the
northeast  and  northwest  sides  of  the  site.   Upon  entering  the  storm  sewer  systems,  the
runoff will be treated through a water quality structure prior to discharging to the
receiving water bodies.

The floor drains in the garage will be captured in a garage mechanical storm system.  The
floor  drain  runoff  is  assumed  to  be  treated  through  an  oil/sand/water  separator.   The
mechanical system for the floor drains will then discharge to the outside of the garage on
the south side of the site and drain directly into the Snake River.

1.5 Summit County Standards

Calculations and plans were prepared for this project in accordance with the regulations
and  criteria  set  forth  in  the  Summit  County  Land  Use  and  Development  Code  (May
2007).  The Rational Method was used to determine the 25-year and 100-year flow rates
for the existing and proposed conditions on the site.  Calculations are attached in
Appendix A.
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Figure 1.  One River Run Vicinity Map

2.0 Hydrology
Runoff Methodology
The requirement for analyzing runoff is to determine the peak 25- year and 100-year
runoff rates for the site.  Runoff rates were determined using Hyrdaflow Hydrographs®

2002 software utilizing the Rational Method.  The weighted coefficient of runoff values
were determined for each basin using Table 5-10 from the Summit County Land Use and
Development Code.  Next, the time of concentration was determined within each basin
using the TR-55 method which included a combination of overland flow times, shallow
concentrated flow, and channelized flow times.  The supporting documentation for the
methodology and the drainage calculations are included in Appendix A.

2.1 Existing Conditions

PROJECT AREA
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Under existing conditions, three sub-basins, 1, 2, and 3 are delineated with each draining
offsite.  See Appendix B, Exhibit A- Existing Drainage Plan. Basins 1 and 2 drain from
north to south and onto the future gondola site to the south.  Basin 3 drains to the south
and onto Lot 5 and eventually into the Snake River.  Under existing conditions the site
does not contain any on-site detention or water quality devices.  The runoff from the site
generally flows directly into the North Fork of the Snake River and/or the Snake River.

2.2 Proposed Conditions

Under proposed conditions, the site is divided into six basins as shown in Appendix B,
Exhibit B, Proposed Drainage Plan.  Basins A and B are captured in a storm sewer
system and treated for water quality prior to discharge into the North Fork of the Snake
River.   The  storm  sewer  systems  will  be  design  to  convey  100-year  storm  flows  to
prevent flooding in the adjacent buildings.  Water quality vaults are located near the
outlet of these storm sewer systems to treat the runoff from basins A and B.  Basin C is a
small  area  of  drainage  on  the  southeast  side  of  the  site  that  sheet  flows  directly  to  the
Snake River.  Basins D and E drain from the center of the site to the south and onto the
adjacent new gondola site.  Basin F generally drains to the west and flows into the North
Fork of the Snake River.  The basins were delineated differently than in pre-developed
conditions and some basins lost or gained acreage.  See Appendix B, Exhibit B, Proposed
Drainage Plan.

No detention is proposed for the project site based on the previous site plan approval and
updated design criteria as identified in a letter from Wright Water Engineers to Summit
County where this requirement has been waived.  See Appendix C- Letter from Wright
Water Engineers.  The reason this requirement has been waived, as explained in the letter
is due to the short time of concentration on the project site and it’s close proximity to the
North Fork of the Snake River as described in Item 4 of the letter.
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Runoff Results

Runoff rates for existing and proposed conditions were calculated for the 25-year and the
100-year storms using the Rational Method.  The results are shown in Table 1 below:

TABLE 1: RUNOFF
SUMMARY

EXISTING CONDITIONS

Basin Area Area Runoff TC Q25 Q100

Coeff.
(ac) (ac) (C25) (min) (cfs) (cfs)

Basin 1 72976 1.68 0.66 6.33 5.29 6.70
Basin 2 87478 2.01 0.67 5.51 6.97 8.80
Basin 3 28424 0.65 0.63 5.00 2.23 2.82

PROPOSED CONDITIONS

Basin Area Runoff TC Q25 Q100

Coeff.
(ac) (C25) (min) (cfs) (cfs)

Basin A 49772 1.14 0.83 5.00 5.15 6.51
Basin B 85400 1.96 0.86 5.00 9.18 11.60
Basin C 13397 0.31 0.75 5.00 1.27 1.60
Basin D 25504 0.59 0.89 5.00 2.86 3.61
Basin E 31540 0.72 0.97 5.00 3.80 4.81
Basin F 24677 0.57 0.71 5.00 2.20 2.78

Detention will not be required as referenced by Appendix C- Letter from Wright Water
Engineers.  However water quality vaults will be utilized on the site to remove sediment
from the runoff before the flows enter the North Fork of the Snake River.

3.0      Water Quality
Permanent and temporary water quality measures will be implemented on site in order to
meet Summit County water quality requirements.

3.1      Permanent Facilities

Two water quality vaults are proposed on site as part of the storm sewer systems on the
northeast and northwest areas of the site.  The vaults will be sized to treat runoff from the
25-year, 24 hr storm (2.2 inches) post development flows and remove suspended solids
from the runoff.  Stormceptor® or Contech Vortechs® vaults will be utilized as the water
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quality vaults.  The vaults will be located on the downstream portion of the storm sewer
just upstream of the discharge point.

Basin A will include a water quality vault sized to treat approximately 5.15 cfs of flow
and basin B will include a water quality vault to treat 9.18 cfs of flow.  These 2 basins
produce a majority of the runoff from the proposed site and include the proposed parts of
the site that have vehicular uses.  The other basins are generally landscape and pedestrian
areas with snowmelt and will not contribute as significant source of particulate pollutants.
The existing site did not contain any water quality measures for the runoff.

3.2      Temporary Construction Facilities

During the construction period, temporary measures will be provided to comply with
Summit County water quality requirements.  The construction is broken into three phases
and each phase will utilize its own BMP’s for water quality.

In each phase of construction silt fence, vehicle tracking pads, inlet protection, and
temporary detention ponds will be used to meet water quality standards.  The temporary
detention ponds will be sized to detain the 25 year, 24-hr storm (2.2 inches) and remove
sediment before discharging to the adjacent water bodies.  See sheets C106-C108 of the
civil plans for further detailing.

4.0      Summary

This report and analysis demonstrates compliance with Summit County’s drainage
criteria.  On the existing site no water quality treatment or detention exists.  For the
proposed project water quality vaults will be installed in the major storm sewer systems
to remove suspended solids from the runoff and comply with Summit County water
quality standards.

This report was prepared by or under the direct supervision of Chris D. Durloo, a licensed
engineer in the State of Colorado.
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APPENDIX A- Drainage Calculations





























































PRELIMINARY DRAINAGE REPORT
One River Run

One River Run Tetra Tech
Keystone, CO Preliminary Drainage Report  2/29/2008

APPENDIX B-
Exhibit A- Existing Drainage Plan
Exhibit B- Proposed Drainage Plan
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APPENDIX C- Letter from Wright Water Engineers






	Drainage Cover
	One River Run Drainage REport
	APPENDIX A
	Drainage calcs
	APPENDIX B
	EX DRAIN PLAN
	PRO DRAIN PLAN
	APPENDIX C
	wwe letter

