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A. Introduction 
 

The Project is located at 474 Joaquin Road in the Town of Mammoth Lakes east of the Sierra Star 
Golf Course and encompasses approximately 3.2 acres. It is bounded by Joaquin Road to the east, 
Meridian Boulevard to the south, Obsidian Residence Club and facilities to the west, and Forest 
Creek Condominiums to the north (see Appendix A). The Project proposes 39 condominium units 
with two 24-foot driveways with a 26-foot drive aisle. Typical underground utility infrastructure 
are proposed to serve the project. 
 
Existing Conditions 
The site consists of a creek which runs from the southwest corner to the northeast corner of the 
property. A paved bike path crosses through the property, which wraps around the north, east, 
and south sides of the site. The majority of the site is undeveloped with a variety of vegetation 
cover. The site drains from southwest to northeast with average slopes ranging from 4% to 11%. 
Based on available existing topography, the site receives runoff from the adjacent property to its 
west. Overland flow from the site and the existing creek discharge at an open-air catchment with 
a concrete headwall. This catchment detains runoff before ultimately discharging into an existing 
36-inch storm drain main, which flows north along Joaquin Road (see Appendix B). 
 
Proposed Conditions 
The Project consists of two separate storm drain systems. One storm drain system will redirect 
runoff from the existing creek around and along the south and east sides of the site. A separate 
storm drain system with storage piping for retention is proposed to capture runoff from on-site 
improvements and the off-site surface runoff from the west. The project site will maintain its 
overall drainage pattern of flowing from the southwest to the northeast at an average site slope 
of 4.5%. The retention pipe will have an ultimate discharge at the existing 36-inch storm drain 
located at the northeast corner of the site on Joaquin Road (see Appendix B). 
 
B. Analysis Approach 

 
Due to the increase in impervious surface, this report summarizes the hydraulic assumptions, site 
characteristics, and calculations used to determine the appropriate detention system size for 
managing post-development runoff. The analysis will be based on criteria and design calculation 
procedures outlined in the Town of Mammoth Lakes’ 1984 Storm Drainage and Erosion Control 
Design Manual (SDECDM), 2005 Storm Drain Master Plan Update, and 2015 Stormwater Master 
Plan. Final design considerations for the Project ensure the proposed storm drain system is 
capable of conveying flows from the 20-year exceedance interval, while the proposed retention 
facility is designed to capture and store the 100-year peak flows in excess of the 20-year event. 
 
Assumptions and Factors used in Analysis 
The Project’s total acreage meets the criteria for the Town’s SDECDM runoff Procedure A for 
calculating peak flows. Procedure A uses a slightly modified version of the rational method.  
 



 

3 
 

The formula used is, 
 
Q = 1.008 x A x C x P  
 
where, 
 
1.008 is a small correction factor, 
Q = peak flow/discharge (cubic feet per second, cfs), 
A = total tributary area (acres), 
C = weighted runoff coefficient, and 
P = precipitation intensity (inches/hour) 
 
The following parameters are used for the analysis: 
 

1. Design Storm – 20-year exceedance interval for storm drain and 100-year exceedance 
interval for retention and the existing creek analyses. 

2. Drainage Area – On-site tributary area = 3.2 acres, off-site tributary area = 1.05 acres; 
total tributary area = 4.25 acres (0.0066 square miles) 

3. Time of Concentration – 0.71 hours 
4. Precipitation Intensity – 1.13 inches/hour 
5. Runoff Coefficient – 0.9 for roofs and hardscape, 0.8 for aggregate driveways and walks, 

and 0.0* for landscape; weighted C = 0.55 
6. Manning’s Roughness Coefficient – all storm drain pipes are to be HDPE with a 

roughness coefficient of 0.013. The 72” storage pipe shall be RCP with a roughness 
coefficient of 0.012. 

 
*Assumes no anticipated runoff for landscape areas based on historical data for areas with 
hydrologic soil group A. 
 
Each pipe is designed to have a minimum slope to achieve a minimum velocity of 2-feet per 
second when flowing half full. 
 
C. Hydraulic Analysis and Calculations 
 
Site Retention and Discharge System 
The retention facilities were designed according to the Town’s SDECDM procedures for 
developing hydrographs. The procedure develops the 20- and 100-year runoff hydrographs using 
parameters found in Procedure A in order to calculate the volumes from each runoff condition.  
 
The following are the calculations: 
 



 

4 
 

Overland 
flow 
distance, L0 

Overland 
flow slope, 
S0 

Channelized 
length, LC 

Channelized 
slope, SC 

124 0.05 635 0.02 

    
Time of 
concentration 
(overland), tco 

(see Figure 
3-7, 
Appendix C) 

Time of 
concentration 
(channelized), 
tcc (see 
Figure 3-8, 
Appendix C) 

Watershed 
time of 
concentration, 
tc (hrs) 

0.69 0.016 0.71 
 
Precipitation 
intensity, PW 

(see Figure 
3-9, 
Appendix C) 

1-hr design 
storm 
precipitation 

1.13 0.95 
(winter only, 
20-year 
exceedance 
interval) 

(winter only, 
20-year 
exceedance 
interval) 

 
Weighted runoff coefficient, C= 0.55 
P= 1.13 (from above calcs) 
A= 4.25  
Q= 1.008 x A x C x P 

Q= 2.64 Project peak flow for 20-year storm 
 
Using the Hydraflow Express Extension for Autodesk Civil 3D, a minimum pipe size of 24 inches 
will be required to convey the 20-year exceedance interval for the entire Project’s tributary area, 
assuming high-density polyethylene (HDPE) pipe material while running at a two percent (2.0%) 
minimum slope and flowing at 75% full. See Figure 1. 
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Figure 1. 
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The Town’s 1984 drainage design manual provides guidelines for developing hydrographs for the 
design of storage facilities. The following are the calculations: 
 

Unit rainfall 
excess time 
interval, D (hrs) 

Time to peak, 
Tp (hrs) 

Peak flow, 
qp (cfs) 

0.094 0.47 1.52 
 

 

 
 
 

100-yr 
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Proposed Storm Drain System – Existing Creek 
The hydraulic calculations for the existing creek are based on the findings from the Environmental 
Assessment (EA) and Draft Environmental Impact Report (EIR) Volume 1 for the Eagle Lodge Base 
Development Project (September 2006). The EIR conducted a comprehensive analysis on the 
existing stormwater system. Based on Collection Point CP3.6.6, the 20-year and 100-year design 
storm flowrates for the Project’s onsite creek were determined to be 76 cfs (Q50) and 150 cfs (Q100) 
(see Appendix D). Using the Hydraflow Storm Sewers Extension for Autodesk Civil 3D, the 
proposed 42-inch storm drain is capable of conveying, at minimum, the 100-year exceedance 
interval for the runoff from the existing creek (see Appendix E). 
 
D. Storm Drain Summary 

 
Hydrologic and hydraulic calculations for the proposed storm drain infrastructure and retention 
facility have been prepared in accordance with the Town’s Design Criteria and previously prepared 
Master Plans or EIRs. The storm drain system is designed to convey flows from the 20-year storm 
event, while the retention facility is sized to capture and store the 100-year peak flows that exceed 
the 20-year design capacity. 
 
E. References 

 
1. 1984 Storm Drainage and Erosion Control Design Manual 
2. 2005 Storm Drain Master Plan Update 
3. 2015 Stormwater Master Plan 
4. Environmental Assessment and Draft Environmental Impact Report Volume 1 for the 

Eagle Lodge Base Development Project (September 2006) – Chapter 3.0 Affected 
Environment and Environmental Consequences, Section 3.13 Stormwater 
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APPENDIX C 

 
FIGURES FROM THE 1984 STORM DRAINAGE 

DESIGN MANUAL 
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Figure 3-8
Channel Flow Tcc Component
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Figure 3-9
Winter Precipitation Design Curve, Pw
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Figure 3-9
Winter Precipitation Design Curve, Pw

0

1

10

0 1 10 100

Duration, hours

Pr
ec

ip
ita

tio
n 

P w
, i

nc
he

s

100 YR
50 YR
20 YR
10 YR
5 YR
2 YR

lcarlos
Line

lcarlos
Line

lcarlos
Line

lcarlos
Line

lcarlos
Line

lcarlos
Line

lcarlos
Text Box
3 hr

lcarlos
Text Box
6 hr

lcarlos
Text Box
12 hr

lcarlos
Text Box
24 hr

lcarlos
Line

lcarlos
Line

lcarlos
Line

lcarlos
Text Box
0.95

lcarlos
Text Box
2.00

lcarlos
Text Box
2.90

lcarlos
Text Box
4.00

lcarlos
Text Box
6.40

lcarlos
Text Box
Used for 20-year hydrograph analysis



 

11 
 

 
 
 
 

APPENDIX D 
 

EXISTING CREEK 100-YEAR PEAK FLOW MAP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



������

��������	��
����
�
��

�

��������	
���������	
�������
���������

�����������
�����
�������
������������������� !!"

#��������
$�

lcarlos
Rectangle

lcarlos
Callout
PROJECT SITE
474 JOAQUIN ROAD

lcarlos
Highlight



 

12 
 

 
 
 
 

APPENDIX E 
 

HYDRAFLOW CALCULATIONS – 50-YEAR & 100-
YEAR, 42-INCH STORM DRAIN ANALYSIS 
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