
Engineering Comments provided by Ayres Associates 

It is recommended that the developer obtains written confirmation of availability of 9 

water taps from the water provider, the Town of Grand Lake.  

It is recommended that the developer obtains written confirmation of availability of 

Sewer, Gas, and Electric utilities from provider(s) for 9 lots.  

Preliminary Plat The purpose of this preliminary review is to check the proposed 

development against the design standards and improvement requirements stated 

herein. 

County Road 663 will be the primary access point for the subdivision and will be a 

publicly maintained. Paving requirements are waived per the Town and the Annexation 

Agreement. A 20-ft ROW dedication for CR 663 was addressed in the Annexation 

Agreement. Emergency access is addressed through 90’ diameter turn-around at the 

dead end of the road. Secondary access is not feasible for this development due to 

terrain and existing access from West Portal Road. It is recommended that the Town 

request a paved apron be installed at the intersection of West Portal Road and CR 663 

to protect the edge of the paved portion of West Portal Road from damage.  

12-9-10-H-7 Lots that show slopes greater than 20% will require a geotechnical analysis 

prior to building permit issuance. This includes Lots 1, 2, 4, 5, 6, and 8. It is 

recommended that Lots 7 and 9 have geotechnical analysis to assess the slope stability 

for steep slopes that exist immediately adjacent to the proposed building envelopes. 

Engineering recommends all lots associated with the development are required to 

obtain geotechnical analysis by a Colorado Licensed PE to address slope stabilities and 

suitable building sites and footprints for the individual lots.   

 

12-9-10-I-3 Lot 8 is proposed to be transferred to the Town of Grand Lake, please 

provide statement of compliance with 12-10-3 as outlined in 12-9-2-D-2-a-4.  

12-9-10-H-8-b A landscaping plan shall be submitted which shall indicate the 
treatment and materials used for all open spaces of the development. Any amount of 
common or public open space may be left in its natural state except where 
landscaping plans are required as long as the recreational needs of the residents of 
the development and the general public are being met in the opinion of the Planning 
Commission. If the sequence of construction of various portions of the Final 
Development Plan is to occur in stages, then the open space and/or recreational 
facilities shall be developed in proportion to the number of dwelling units intended to 
be developed during any given stage of construction.  

12-9-10-H-5 Storm Drainage and Flood Plain Standards.  



(a)Complete drainage systems for the entire development area shall be designed by a 

professional engineer, licensed in the State of Colorado and qualified to perform such 

work and shall be shown graphically. All existing drainage features which are to be 

incorporated in the design shall be so identified. If the Final Plat is to be presented in 

sections, a general drainage plan for the entire area shall be presented with the first 

section and appropriate development stages for the drainage system for each section 

shall be indicated. 

12-9-10-H-6. Drainage Regulations and Standards. 

(a) The storm drainage and run-off system is to be designed for sufficient capacity to 

carry historical flow plus the increased run-off from all areas in its developed state; all 

drainage construction areas are to be re-landscaped.  

The Development may not divert historical incoming flows to adjacent properties nor 

create drainage flows in addition to historical flows to adjacent properties. All buildings 

will be provided with exterior drainage of run-off water from roofs, decks and snow 

storage areas in such a way so as not to increase run-off from historic flows onto 

adjacent properties or live streams. 

At full build out, the proposed development will cause increased imperviousness and 

runoff associated with the minor and major storm events. Storm drainage facilities, i.e. a 

detention basin, may be required to control release of flows from the subdivision 

consistent with the historical release rates of the pre-development condition. 

(b)(2) The developer shall show evidence and plans to ensure that the proposed 

development will not result in degradation of streams. This condition shall apply both to 

the proposed development activities as well as the ultimate use of the land. No direct 

discharges to a creek, stream or river are allowed. 

Drainage Narrative needs to address the increased runoff associated with the planned 

development. Sizing the roadside swale for conveyance of the increased runoff will 

need to address the 100-yr discharge calculated for the proposed condition. Please 

provide hydraulic analysis indicating the current swale is sufficient or if additional 

modifications will need to be designed. This should be supported by topographic/survey 

investigation of the existing swale and shown on the plat as existing drainage 

infrastructure.   The drainage plan shall result in a theoretical zero increase over 

historical levels in run-off volumes and velocities as a result of the development. 

(i)The drainage plan shall include techniques and measures to prevent erosion on the 
site as well as into any lakes and streams during construction. 



(ii)The drainage plan is to avoid point source drains from the development without 
design of catchment basins or other suitable means to reduce pollution and 
sedimentation of streams and lakes in the Grand Lake area. 

(iii)All proposed surface-drainage structures shall be indicated and all appropriate 
designs, details and dimensions necessary to clearly explain proposed construction 
materials and elevations shall be included in the drainage plans. 

(iv)The drainage system shall be designed to consider the drainage basin as a whole 
and shall accommodate not only runoff from the development area but also, where 
applicable, the system shall be designed to accommodate the runoff from those areas 
adjacent to and "upstream" from the development itself, as well as its effects on lands 
downstream.  

(3) Drainage and erosion control structures shall be required to direct and control the 
flow of all permanent and seasonal water courses. Such structures shall be designed 
by a registered professional engineer with proficiency in the fields of hydrology 
hydraulics, and soils engineering. Further, such structures shall be designed to 
prevent heavy sedimentation within or erosion or overtopping of channels, or damage 
to the structure.  
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April 9, 2026 

 

 

Town of Grand Lake  

Grand County, Colorado 

 

RE: Preliminary Drainage Analysis 

 Ruger Subdivision  

             Part of Gov’t Lot 3  

             section 5, Township 3 North  

             Range 75 West of the 6th PM  

             2N Project No. 26003 

 

Dear Engineering, 

This letter serves to address the stormwater drainage impact of the proposed Ruger Subdivision. 

The 5-acre site is located on either side of County Road 663 and north of West Portal Road. The 

subject parcel is Part of section 5, Township 3 North Range 75 West of the 6th PM, Town of Grand 

Lake, Grand County, Colorado. A Vicinity Map is included in Appendix A. 

 

Existing Drainage Characteristics 

The area was divided into two existing drainage basins that convey runoff from north to south 

across steep natural terrain. The existing basins EX-1 have an area of 5.54 acres with composite 

imperviousness of 5.3% and basin EX-2 has an area of 10.70 acres with composite imperviousness 

of 11.3%. These basins drain to design points 1 and 2, which are near to West Portal Road and 

continue offsite to North Inlet Creek. This creek serves as the receiving water body for the site’s 

historic drainage before eventually entering Grand Lake. The drainage patterns were delineated 

using publicly available contour data. 

 

The existing property is composed of prominent rocky outcroppings, native grasses, and existing 

county road 663. The soil types present onsite are 23.7% Scout cobbly sandy loam [6-15% slopes], 

76.3% Scout cobbly sandy loam [15-65% slopes], as designated by the Natural Resources 

Conservation Services (see Appendix A). The site is within Hydrologic Group A.  Soil classified as 

Hydraulic Group A exhibits a high rate of infiltration when thoroughly wet. The site is located 

within a Zone X flood hazard area shown on the FEMA Map titled “National Flood Hazard Layer 

FIRMette”, located in Grand County, Colorado and Incorporated Areas, Community 080280, Panel 

0314, Map Number 08049C0314C, Dated January 2, 2008.” (See Appendix A). Zone X areas are 

areas unmapped with an area of minimal flood hazard. 
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Runoff from the existing drainage basins was calculated using the Rational Method to determine 

runoff for the 100-year storm since the basins are smaller than 90-acres as recommended by Mile 

High Flood District.  

 

Proposed Development and Drainage Characteristics 

The proposed development for the site includes subdividing the property into nine lots, with 

eight of them being approximately 0.45-acre single family residential parcels and one with 0.88-

acre parcel. Lots will be accessed from County Road 663 and West Portal Road. 

 

Proposed flow calculations were performed using the Rational Method to calculate the additional 

runoff generated from the development of driveways and buildings, since the basins are smaller 

than 90-acres as recommended by Mile High Flood District. The proposed basins PR-1 has an area 

of 5.54 acres with composite imperviousness of 9.0% and basin PR-2 has an area of 10.70 acres 

with composite imperviousness of 17.0%. The proposed basin delineation for this study is 

consistent with the existing basin delineation; the proposed basins drain to design points 1 and 

2. Refer to the attached Existing and Proposed Drainage Plans included in the Appendix. 

 

Below is a summary table comparing the existing and proposed basin runoff flows in the 10-yr 

and 100-yr storm event using the criteria discussed above and below. Runoff calculations can be 

found in Appendix B. 

 

Basin Design 

Point 

Existing 

Q10-yr 

Existing 

Q100-yr 

Proposed  

Q10-yr  

Proposed  

Q100-yr  

EX-1/PR-1 DP 1 0.24 2.68 0.55 3.22 

EX-2/PR-2 DP 2 1.25 6.01 2.10 7.46 

 

A small portion of the property is located offsite. This area has been disregarded from the 

analysis. The site to be developed consists of nine lots with each having the building of 2100 SF 

area, a garage of 528 SF area and driveways. 

 

 

Existing Road-side Ditch 

If required, the ditch will be regraded or improved to carry the major storm. Driveway Culvert 

has been sized to carry the major storm. A 15” CMP will pass the proposed major flow. Based on 

the provided hydraulic analysis, the 15-inch CMP driveway culvert possesses sufficient capacity 

to convey the 100-year peak design flow of 7.46 cfs without overtopping the driveway surface. 

The Corrugate Metal Pipe is appropriate for this site's shallow cover requirements under the 

driveway. 
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Conclusion 

In conclusion, the proposed buildings and driveways for the site have been designed to ensure 

all stormwater runoff is directed away from the structures and toward the existing drainage 

system. 

   

Thank you for taking the time to review this letter. If you have any questions or require additional 

information, please let us know. 

 

Sincerely,  

 

2N CIVIL, LLC 

 

Ryan Eichele, P.E.        

Project Manager 

 

 

 

 

Enc. 
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Vicinity Map 

Soils Map 

FEMA Map 
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SITE



Designer: Select MHFD location for NOAA Atlas 14 Rainfall Depths from the pulldown list OR enter your own depths obtained from the NOAA website (click this link)

Company: WQE 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Date: 1-hour rainfall depth, P1 (in) = 0.60 0.52 0.67 0.82 1.06 1.27 1.51 2.17

Project: a b c

Location: Rainfall Intensity Equation Coefficients = 28.50 10.00 0.786

Subcatchment 

Name

Area

(ac)

NRCS 

Hydrologic 

Soil Group(s)

Imperviousness

WQE

&

2-yr

5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

Overland Flow 

Length

Li (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Overland Flow 

Slope

Si (ft/ft)

Overland Flow 

Time

ti (min)

Channelized 

Flow Length

Lt (ft)

U/S Elevation

(ft)

(Optional)

D/S Elevation

(ft)

(Optional)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed tc 

(min)

Regional tc 

(min)

Selected tc 

(min)

(Optional)

Override tc 

(min)

WQE 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr WQE 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

EX-1 5.54 A 5.3% 0.02 0.02 0.02 0.03 0.07 0.15 0.29 300.00 8566.53 8522.86 0.146 13.93 713.61 8522.86 8437.36 0.120 10 3.46 3.44 17.37 28.62 17.37 1.27 1.10 1.42 1.73 2.24 2.68 3.19 4.59 0.14 0.12 0.17 0.24 0.41 1.05 2.68 7.33

EX-2 10.70 A 11.3% 0.07 0.07 0.08 0.09 0.12 0.20 0.33 300.00 8654.00 8602.19 0.173 12.56 1715.81 8602.19 8438.30 0.096 10 3.09 9.25 21.81 32.82 21.81 1.13 0.98 1.26 1.53 1.99 2.39 2.84 4.08 0.83 0.72 0.97 1.25 1.83 3.10 6.01 14.26

PR-1 5.54 A 9.0% 0.05 0.05 0.06 0.07 0.10 0.18 0.31 300.00 8566.53 8522.86 0.146 13.52 713.61 8522.86 8437.36 0.120 10 3.46 3.44 16.96 27.83 16.96 1.28 1.11 1.43 1.75 2.27 2.72 3.23 4.64 0.36 0.31 0.43 0.55 0.83 1.53 3.22 8.03

PR-2 10.70 A 17.0% 0.12 0.12 0.13 0.14 0.17 0.24 0.36 300.00 8654.00 8602.19 0.173 11.95 1715.81 8602.19 8438.30 0.096 10 3.09 9.25 21.20 31.25 21.20 1.14 0.99 1.28 1.56 2.02 2.42 2.88 4.14 1.43 1.24 1.66 2.10 2.95 4.40 7.46 16.10

Calculation of Peak Runoff using Rational Method
DR

2N CIVIL

Runoff Coefficient, C

MHFD-Rational, Version 3.00 (August 2025)

4/10/2026

RUGER SUBDIVISION

GRAND COUNTY, CO

Provide input for area, soil type, and imperviousness on the Runoff Coeffs worksheet.

Cells of this color are for required user-input

Cells of this color are for optional override values

Calculation of Peak Runoff using Rational MethodCalculation of Peak Runoff using Rational Method

Rainfall Intensity, I (in/hr) Peak Flow, Q (cfs)Overland (Initial) Flow Time Channelized (Travel) Flow Time Time of Concentration

I ��/ℎ� �
a ∗ P�

b 
 t�
�

t� �
0.395 1.1 � C� L�

S�
�.��

t� �
L�

60K S�

�  
L�

60V�

Computed t� � t� 
 t�

Regional t� � 26 � 17i 
  
L�

60 14i 
 9 S�

Selected t� � max t3�4�353 , min Computed t� , Regional t�

 t� 3�4�353� 5 (urban) 

 t� 3�4�353� 10 (non-urban)

Q 89: � CIA

RATIONAL CALCS, Rational Calcs 4/10/2026, 4:28 PM

nezatc
Cloud+

nezatc
Cloud+
Increased runoff in minor and major storm event. How will this be addressed?




Designer:
Company:

Date:
Project:

Location:

Provide subcatchment names on the Rational Calcs worksheet to open up the table below.

Imperviousness 

Source

Imperviousness

Category
Calculated

Imperviousness

(Optional)

Override

Imperviousness

WQE

&

2-yr

5-yr 10-yr 25-yr 50-yr 100-yr 500-yr

WQE

&

2-yr

5-yr 10-yr 25-yr 50-yr 100-yr 500-yr Comments

EX-1 2 5.54 A 5.3% 5.3% 0.02 0.02 0.02 0.03 0.07 0.15 0.29 0.02 0.02 0.02 0.03 0.07 0.15 0.29

5.52 A Land Use Open Space, Undisturbed Native Grasses 5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

0.02 A Surface Type Roofs 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

EX-2 3 10.70 A 11.3% 11.3% 0.07 0.07 0.08 0.09 0.12 0.20 0.33 0.07 0.07 0.08 0.09 0.12 0.20 0.33

9.82 A Land Use Open Space, Undisturbed Native Grasses 5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

0.78 A Surface Type Gravel - High Traffic Areas 80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77

0.10 A Surface Type Roofs 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

PR-1 3 5.54 A 9.0% 9.0% 0.05 0.05 0.06 0.07 0.10 0.18 0.31 0.05 0.05 0.06 0.07 0.10 0.18 0.31

5.30 A Land Use Open Space, Undisturbed Native Grasses 5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

0.19 A Surface Type Roofs 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

0.05 A Surface Type Concrete Driveways and Walks 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

PR-2 4 10.70 A 17.0% 17.0% 0.12 0.12 0.13 0.14 0.17 0.24 0.36 0.12 0.12 0.13 0.14 0.17 0.24 0.36

9.15 A Land Use Open Space, Undisturbed Native Grasses 5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

0.44 A Surface Type Roofs 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

0.33 A Surface Type Concrete Driveways and Walks 95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87

0.78 A Surface Type Gravel - High Traffic Areas 80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77

Determination of Runoff Coefficients for Rational Method                                          
MHFD-Rational, Version 3.00 (August 2025)

RUGER SUBDIVISION
Cells of this color are for required user-input

Cells of this color are for optional override values

Subcatchment 

Name

# of 

Subareas

Area

(ac)

NRCS 

Hydrologic 

Soil Group

(Optional) Override Runoff Coefficient, C

GRAND COUNTY, CO

Runoff Coefficient, C

DR
2N CIVIL
4/10/2026

Percent Imperviousness

RATIONAL CALCS, Runoff Coeffs 4/10/2026, 4:28 PM



Culvert Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 9 2026

TYPICAL CULVERT CALCULATION

Invert Elev Dn (ft) =  8497.35
Pipe Length (ft) =  32.93
Slope (%) =  2.00
Invert Elev Up (ft) =  8498.01
Rise (in) =  15.0
Shape =  Circular
Span (in) =  15.0
No. Barrels =  1
n-Value =  0.022
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Projecting
Coeff. K,M,c,Y,k =  0.034, 1.5, 0.0553, 0.54, 0.9

Embankment
Top Elevation (ft) =  8501.28
Top Width (ft) =  20.93
Crest Width (ft) =  10.00

Calculations
Qmin (cfs) =  7.46
Qmax (cfs) =  7.46
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  7.46
Qpipe (cfs) =  7.46
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  6.25
Veloc Up (ft/s) =  6.08
HGL Dn (ft) =  8498.52
HGL Up (ft) =  8499.73
Hw Elev (ft) =  8500.72
Hw/D (ft) =  2.16
Flow Regime =  Inlet Control



nezatc
Cloud+

nezatc
Cloud+
Proveid the TOC flow path used for Rational Method calcs




nezatc
Cloud+

nezatc
Cloud+
Drainage directly to creek?

nezatc
Cloud+

nezatc
Cloud+
Proveid the TOC flow path used for Rational Method calcs




nezatc
Cloud+

nezatc
Cloud+
Remove Topo for clarity, addressed in Slope Analysis exhibit



nezatc
Cloud+

nezatc
Cloud+
Does this provide clearance for maintenance of the structure and meet property line set backs?

nezatc
Length Measurement
6'-4 1/2"

nezatc
Cloud+

nezatc
Cloud+
Does this provide clearance for maintenance of the structure ?

nezatc
Length Measurement
14'-11"



nezatc
Callout
Add lot numbers to exhibit. 

nezatc
Text Box
1

nezatc
Text Box
2


nezatc
Length Measurement
29'-4 3/4"

nezatc
Length Measurement
20'-9"

nezatc
Text Box
8


nezatc
Cloud+

nezatc
Cloud+
Lots 1, 2, 4, 5, 6, and 8 will need geotechnical analysis prior to building permit issuance for residential structures. 

nezatc
Length Measurement
7'-3/4"

nezatc
Length Measurement
25'-5 1/4"


