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1. Project 

This drainage report addresses the hydrologic impacts of the proposed Mammoth 

Community Multi-Use Facility on the existing conditions at Mammoth Creek Park.  The 

site is located on the west side of Old Mammoth Road between Chateau Road and 

Mammoth Creek Road in the Town of Mammoth Lakes, California.   For the project 

vicinity see Figures 1 below: 

 

 

Figure 1 – Site Location 
 
The proposed project includes the relocation of the existing ice-rink facility from the 

Mammoth Unified School District site near the library and the construction of a new 

Community Center at the Mammoth Creek Park site.  The current playground and bike 

trail access will remain unchanged.  The project proposes to construct Multi-Use Facility 

with covered 30,000 sf ice rink, recreation, and event area.  The new Community Center 

will include a 13,000 sf building with 2 large conference rooms, an office, 3 small 

multipurpose rooms, restrooms and locker rooms.  The area to the west of the propose 
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Community Multi-Use Facility will be used as an active Outdoor Recreation Area.  The 

existing parking lot will be extended to accommodate the new facilities. 

 

The total project site, including the existing facilities that will not be disturbed, is 

approximately 6.4 acres.  Within the property, the project area designated to the new 

facilities is approximately 3.4 acres.  

2. Objective 

The objective of this study is to determine the expected hydrologic runoff quantities, 

retention requirements, and appropriate drainage facilities for the proposed Mammoth 

Community and Multi-Use Facility. 

3. Stormwater Management Requirements  

Runoff rate calculations are based on the Town of Mammoth Lakes 2005 Storm Drain 

Master Plan Update (Master Plan)1.  These calculations are included in Appendix B.  

 

Offsite drainage must be conveyed thought the site to outlet at the pre-development 

location, unless intercepted by a stormdrain capable of conveying the flows. 

 

Stormwater treatment and retention facilities are designed in accordance with Section 

12.08 of the Town Municipal and the Stormwater Master Plan 20154. 

 

Town of Mammoth Lakes requires that all stormwater existing the parking areas be 

treated using an oil/water separator prior to entering retention facilities. 

4. Project Background and Observations 

The site is located at the existing Mammoth Creek Park.  The existing facilities include a 

playground, AC parking lot, recreation areas with picnic tables, and a restroom.  The 

site is bounded by Old Mammoth Road to the east, residential developments to the 

north and west, and Mammoth Creek to the south. 
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The subject site slopes gently from west to east at a grade rate of 2.5%.  Ground 

surface elevations range from approximately 7860’ MSL in the northwest corner of the 

site to approximately 7847’ MSL in the northeast.  Soils are granular, typical of SCS 

Type “B” based on Figure 1-7 in the Town of Mammoth Lakes Design Manual2.  The 

existing drainage from the offsite multi-family developments to the west of the site sheet 

flows across the property from west to east.  All offsite drainage is tributary to Mammoth 

Creek. 

 

The areas occupied by the playground, grass and rock recreation area, and the existing 

parking lot will remain untouched, as well as the access to Mammoth Creek.  The rest of 

the project site is undeveloped area covered by sagebrush, grass, and pine trees, which 

will house the proposed developments.  Refer to Figure A, Appendix A for the existing 

site conditions. 

 

The proposed development will create approximately 84,230 sf of impervious surface, 

consisting of 48,250 sf of roof area and 35,980 sf of AC pavement areas.  

Approximately 17,470 sf of pavers or concrete hardscaping will also be installed to 

create plaza and walkways.  The remaining area of the site is to be landscaped or left in 

a natural state.  See Appendix A, Figure B for the plan view of proposed improvements 

and Table 1 below for area breakdown:  

Table 1 – Area Breakdown 

Roofs 48,244 sf 

AC Pavement (New) 35,977 sf 

AC Pavemnet (Exist) 18,142 sf 

Pavers 17,474 sf 

Disturbed Natural 61,432 sf 

Undisturbed Natural 101,145 sf 

Total Project Site 282,414 sf 

 

It is important to note that the property lines do not delineate this project’s limits.  The 

project boundaries are based on the disturbance area and defined by the gravel road to 

the south, Old Mammoth Road to the east, property lines to the north and west. 
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5. Hydrologic and Hydraulic Analysis 

Runoff quantity calculations have been prepared using Excel Spreadsheets.  Drainage 

facilities have been preliminary designed using Hydraflow Express Extension for 

Autodesk AutoCAD, which utilizes Manning’s equations.  Calculations are included in 

Appendices B and C. 

 

In this drainage report “on-site” refers to project area within the property designated to 

the Mammoth Community and Multi-Use facility (3.4 acres).  “Off-site” refers to areas 

directly adjacent to “on-site”.   Property lines do not define the difference between the 

two terms.  Refer to Figure A, Appendix A for existing conditions and tributary areas’ 

delineation. 

5.1 Off-site drainage 

There are two offsite tributary areas, labeled Areas B1 and B2, which contribute sheet 

flows onto the project site from the north and west.  There is a concrete valley gutter in 

the middle of Meadow Lane, directly west of the project site.  This gutter has a very 

small tributary area and carries very minimal stormwater flows. Base on the existing 

aerial topographic maps and field observations, no concentrated flows enter the site. 

 

Area B1 is 2.5 acres and includes residential developments adjacent to the Mammoth 

Creek Park to the north and west.  During the 20- and 100-year intensity storms, the 

runoff quantities are 2.9 cfs and 4.8 cfs, respectively.  The offsite stormwater will be 

conveyed along the north property boundary via an earth swale to the existing 12” inlets 

on the eastern side of the site. 

 

Area B2 is 5.3 acres located west of the project site.  This area also includes the 

residential development with runoff quantities of 3.5 cfs and 10.1 cfs for the storms of 

20- and 100-year intensities, respectively.  The stormwater from offsite Area B2 will be 

conveyed along the southern portion of the site to a level spreader where the water will 

be allowed to continue to sheet flow toward Mammoth Creek as in existing conditions. 
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Preliminary calculations showing sizing of the swales are shown in Appendix C. 

5.2 On-Site Drainage 

On-site drainage is labeled as Area A.  The existing 20- and 100-year runoffs for the 

entire project area are 1.9 cfs and 3.5 cfs, respectively.  After the proposed 

improvements, the 20- and 100-year runoff quantities increase to 4.5 cfs and 7.3 cfs.  

The increase in stormwater runoff will be attenuated by the required retention facilities 

as discussed in Section 6 below. 

 

On-site drainage improvements will include inlets at low points, stormdrain pipes, and 

swales as necessary.  The stormwater existing the proposed AC parking lot will be 

directed to an oil/water separator in the northeast corner before allowed to outlet into 

proposed retention facility.  Stormwater runoff collected from building’s roof will be 

directed to a retention facility proposed just southeast of the improvements.  On-site 

stormdrain facilities will be designed during the grading plan preparation.   

6. Retention / Infiltration Facilities 

To retain and infiltrate the increase in on-site runoff into the ground, a retention basin 

system has been preliminary proposed, in conformance with the Water Quality Control 

Plan for the Lahontan Region3, to contain a 20 year intensity storm for 1 hour, which is 

assumed to be 1 inch (0.83 feet) * Area (square feet) * C (infiltration coefficient).  

 

Two retention basins (Basin 1 and 2) are proposed for the site, as shown on Figure B, 

Appendix A.  Preliminary, the required storage volume is 3,000 cf and 4,100 cf for 

Basins 1 and 2, respectively.  There is enough on-site area to satisfy these storage 

requirements.  

 

It should be noted that these basins present a preliminary drainage solution and final 

design of retention / infiltration facilities will be based on input from the Town of 

Mammoth Lakes and may include dry wells, alternative locations, etc. 
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7. Conclusion 

This Preliminary Drainage Study demonstrates the technical feasibility of providing 

adequate offsite and onsite water conveyance, water treatment, and retention.  

 

Drainage facilities have been preliminarily designed to handle the required flows. The 

criteria followed during the design process addressed issues such as safety, erosion 

protection and water quality. 

 

The area of disturbance for this project is greater than 1 acre, so this project is subject 

to the requirements of the National Pollution Discharge Elimination System (NPDES) 

requirements for construction projects, General Permit number CAS000002, enforced 

by the State Water Quality Control Board – Lahontan Region.  The Owner must submit 

a Notice of Intent to associate this project with the General Permit, then prepare, have 

on site and conform to a Storm Water Pollution Prevention Plan (SWPPP) during 

construction.  Though the requirements of permits are not anticipated, work shall 

conform to conditions of the Army Corp of Engineers, Lahontan Regional Quality 

Control Board, and State of California Fish and Game. 

 

Any work done in this area shall conform to Federal, State, and local requirements.  

 

Both the on-site and off-site storm drainage facilities must be maintained to continue to 

work as designed.  Particular items requiring maintenance include, but are not limited 

to, cleaning of the grates, removal of foreign materials from storm drainage pipes, 

maintenance as necessary to outlet facilities, and repairs as necessary to damaged 

facilities.  Special attention should be paid to any storm drain pipe with the slope of less 

than 0.5%.  This storm drain will required more frequent maintenance due to its low 

incline.  Additionally, snow removal must be performed in a way so as not to restrict 

drainage collection in gutters, inlets, and flow paths.   
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1The Town of Mammoth Lakes 2005 Storm Drain Master Update, May 2005, Boyle Engineering 

Corporation. 

 

2Design Manual, Mammoth Lakes Storm Drainage and Erosion Control, Prepared for Mono County Public 

Works Department, July 1984, Brown and Caldwell and Triad Engineering. 

 

3Water Quality Control Plan for the Lahontan Region, North and South Basins, prepared by the State of 

California, Regional Water Quality Control Board, Lahontan Region.   

 

4The Town of Mammoth Lakes Stormwater Master Plan 2015, prepared by NCE. 
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APPENDIX A – Figures 
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APPENDIX B – Hydrologic Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



20-YEAR INTENSITY STORM

Exceedence 

Interval for 

Design 

(years)

Acres % Natural
% HD 

Residential

% 

Commercial

Inensity 

(cfs/acre) 
Design Q (cfs)

% 

Natural

% HD 

Residential

% 

Commercia

l

Inensity 

(cfs/acre) 

Design Q 

(cfs)

Q20 0.30 1.94 0.70 4.45

Q100 0.54 3.45 1.14 7.26

Q20 1.14 2.87

Q100 1.90 4.78

Q20 0.65 3.45

Q100 1.90 10.07

20-Year 100-Year

C 1.22 1.93

High Density Residence H 1.14 1.90

N 0.23 0.43

Single Family Residence S 0.65 1.30

Land Use Type

Commercial

Natural

A (Onsite)

B1 (Offiste)

6.37

2.52

B2 (Offiste) 5.30

93%

0% 100%

0%

0% 100%

0%

7% 47%0%

0%

Town of Mammoth Lakes, 2005 Storm Drain Design Manual, Procedure A

Existing Proposed

Area

53%
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APPENDIX C – Hydraulic Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Aug 10 2016

Swale Area B1

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  0.80

Invert Elev (ft) =  7850.00
Slope (%) =  2.70
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  2.90

Highlighted
Depth (ft) =  0.58
Q (cfs) =  2.900
Area (sqft) =  1.01
Velocity (ft/s) =  2.87
Wetted Perim (ft) =  3.67
Crit Depth, Yc (ft) =  0.57
Top Width (ft) =  3.48
EGL (ft) =  0.71

0 1 2 3 4 5 6 7

Elev (ft) Depth (ft)
Section

7849.75 -0.25

7850.00 0.00

7850.25 0.25

7850.50 0.50

7850.75 0.75

7851.00 1.00

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Aug 10 2016

Swale Area B2

Triangular
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  0.80

Invert Elev (ft) =  7850.00
Slope (%) =  2.70
N-Value =  0.035

Calculations
Compute by: Known Q
Known Q (cfs) =  3.50

Highlighted
Depth (ft) =  0.62
Q (cfs) =  3.500
Area (sqft) =  1.15
Velocity (ft/s) =  3.04
Wetted Perim (ft) =  3.92
Crit Depth, Yc (ft) =  0.62
Top Width (ft) =  3.72
EGL (ft) =  0.76

0 1 2 3 4 5 6 7

Elev (ft) Depth (ft)
Section

7849.75 -0.25

7850.00 0.00

7850.25 0.25

7850.50 0.50

7850.75 0.75

7851.00 1.00

Reach (ft)
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APPENDIX D – Retention/ Infiltration Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tributary Areas

Roofs 48,244 sf

AC Pavement (New) 35,977 sf

AC Pavemnet (Exist) 18,142 sf

Pavers 17,474 sf

Disturbed Natural 61,432 sf

Undisturbed Natural 101,145 sf

Total Project Site 282,414 sf

Storage Volume Calculation

Input:

Rainfall  Quantity 1 in = 0.083 ft

Percolation Rate 0.0 in/hr = 0.000 ft/hr

Tributary Area

Runoff 

Coefficient

Roof Area 0,000 sf 0% 0.95 48,244 sf 85%

AC Pavement 35,977 sf 80% 0.90 0,000 sf 0%

Pavers 9,092 sf 20% 0.40 8,382 sf 15%

Total Area 45,069 sf 0.80 56,626 sf

Total Impervious Area 35,977 sf 48,244 sf 84,221 sf

17,474 sf

Average Volume = Total Area * Average Runoff Coefficient * Rainfall

Storage Sizing Calculations

Volume 

Required

Depth 

Retention Area Provided

Volume 

Provided

Basin 1 3,001 cf 3.0 ft 2,190 sf 3,129 cf

Basin 2 4,099 cf 1.5 ft 2,865 sf 4,406 cf

Area A1 Area A2

Area Area

K:\01 Mammoth\999.3\Documents\Drainage\999.3 Q and Retention Sizing.xls Retention / Infiltration Calculations
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B. Procedure A Development
Two types of rare event precipitation-runoff conditions pertain to the 
meteorological characteristics of the Town and need to be considered 
jointly.  They are subject to two physically distinct events: a rainfall-
only condition and the rainfall-on-snow condition, referred to as the 
summer and winter conditions, respectively. The idea that one should 
consider each condition separately and then choose the most extreme 
result is a sound one and will be adopted in this study as well.  

The methodology used to determine peak flows is based on the 
Rational Formula 

Q = CiA 

Where:

Q = the discharge measured in cfs 
C = the runoff coefficient, having no physical dimensions 
i = the rainfall intensity measured in inches per hour 
A  = the area of the watershed basin measured in acres  

The above formula is simply a version of the “continuity equation” in 
the study of hydraulics.  Any consistent set of units may be chosen, 
however the customary units for Q, i, and A are cubic feet per second 
(cfs), inches per hour (in/hr), and acres (ac) respectively. For this 
particular choice of units, the product CiA is to be multiplied by a 
small correction factor of 1.008, which is often neglected in view of 
the probabilistic nature of hydrologic calculations mentioned above. 

It was observed from the 1984 study that flows within the local storm 
drains experience little attenuation.  In other words, individual 
hydrographs from individual storm drains have nearly coincidental (in 
time) peaks when a flow confluence occurs.  This finding from the 
1984 study helps to provide a simple way to determine peak discharge 
values.  Additionally, the assumption of no attenuation is a 
conservative one.

While it is true that any point on a stream has a watershed area 
associated with it, one should not compare watersheds having widely 
ranging area values. Former procedures specified in the 1984 study 
allow for areas within the town to have an area anywhere between 0 
and 1,600 acres, which is too much of a variation. Problems with 
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comparing a 10 acre subarea with a 1000 acre subarea are obvious in 
that calculated times of concentrations (tc) would be vastly different. 
Hence for this updated study a standard of 40-80 acres is taken as the 
range of watershed size used to apply cfs/acre peak values3. In 
practice, developers within subareas (if more than one subarea is 
involved a weighted average should be taken) of this order of 
magnitude can design systems for their projects using the cfs/acre 
values that are called out in this study (see Table 3-1A).

Another fact that applies to storm drains in the Town is that peak flows 
within the local storm drain system occur at a time much earlier than 
offsite flows in major streams.  Hence, storm drain design in the Town 
is mainly independent of offsite drainage and drainage methodology 
(with the exception of conveyance structures that route large offsite 
watersheds). For those properties that are affected by large offste 
watersheds, a reduction factor may be applied, as shown in  
Table 3-1B.

In order to develop a “cfs/acre” approach in lieu of a detailed 
hydrograph for storm drain flows, a lower bound for cfs/acre value 
within the Mammoth Basin was first established for comparative 
purposes. By the term “lower bound”, we mean that the estimates 
made by the following analysis are expected to be less than cfs/acre 
values that actually apply within the Town for the purpose of pipe 
design. Such an estimate has some value, since it acts as a safeguard 
against the use of values that would result in the design of conveyance 
systems that are inadequate for a given return period. 

From the Federal Emergency Management Agency (FEMA) Flood 
Insurance study [6], it was estimated that the 100-year4 discharge rate 
for Mammoth Creek was 640 cubic feet per second (cfs) for a tributary 
watershed area of 13.12 square miles (8,397 acres) at a stream location 
taken 650 feet downstream of Old Mammoth Road. Hence for this 

3 This standard is used in several communities within the State of California, 
including Los Angeles [5] and Ventura Counties. 

4 A 10-year storm is defined as a storm event that is equaled or exceeded every 10 
years on average. Another way to define a 10-year storm is to say that the 
probability of an event of having a 10-year magnitude or more has a 1/10 chance 
in a given year.  Likewise, a 100-year storm is defined as a storm that is equaled 
or exceeded every 100 years on average. The 100-year storm can alternatively 
be defined by saying that the probability of an event of having a 100-year 
magnitude or more has a 1/100 chance in a given year [7]. 



Mammoth Storm Drain Master Plan (5-26-05 Rev 0D) - 17 -    

watershed, a cfs/acre ratio is equal to 640/8397 � 0.076 cfs/acre for 
100-year conditions. This value is clearly low since it includes an 
extremely large and predominantly natural watershed (consisting of 
subareas including portions of the Town) subject to the attenuation 
process. From the same study, it was estimated that the 100-year 
discharge rate for Mammoth Creek increased from 350 cfs to 610 cfs 
between Waterford Street upstream and a point 650 feet upstream of 
Minaret Road downstream. The increase in the watershed area 
between these two stations is given as 0.49 square miles (314 acres) 
and lies within the Town. For this watershed from Waterford Street to 
650 feet upstream of Minaret Road, the cfs/acre ratio is equal to (610 – 
350)/314 � 0.828 cfs/acre for 100-year conditions.   

Next, a statistical analysis was made of the cfs/acre data contained in 
the 1984 study.  Not surprisingly, a strong dependence  (on cfs/acre 
rates) was found on the degree of natural land cover.  This data was 
applied to the individual subareas delineated in this study for the 
purpose of obtaining a reasonable estimate of cfs/acre value for 
particular land use types, and were adjusted for consistency.  These 
values were conservatively estimated to be those as given in Table 3-1
below:

Table 3-1A. Applicable cfs/acre 
Values by Land Use Type

Land Use Type 20-Year 100-Year 
Natural 0.23 0.43 

Single Family Residence 0.65 1.30 
High Density Residence 1.14 1.90 

Commercial 1.22 1.93 
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Table 3-1B. Reduction Factors for Large Basins 

Drainage Area (acres) Reduction Factor 
80 1.00 
100 0.97 
200 0.88 
500 0.77 

1,000 0.69 
2,000 0.63 
5,000 0.55 
7,744 0.52 

The values for the tables above were determined primarily for the 
purpose of determining the discharge values within the elements of the 
storm drain system as outlined in Section 5.  

C. Procedure B Development
Procedure B is intended for use in larger, natural areas. A flow-
frequency analysis approach was adopted, based on the flow data 
available and the ease with which it could be applied.  Sufficient 
concurrent precipitation and runoff data were not available to develop 
a hydrograph method with reasonable accuracy. 

The flow out of a large, natural basin in the Mammoth Lakes area has 
two principal components--snowmelt and rain flood flows. In general, 
flow records indicate that the peak flows in Mammoth Creek at 
Highway 395 are produced by snowmelt. Extreme rainfall events may 
produce short-term peaks on an annual hydrograph, which is 
dominated by flows produced by snowmelt.  This situation is typical of 
major basins on the eastern side of the Sierra Nevada.

The mean daily flow records for Hot Creek at Highway 395 were used 
to develop the flow-frequency relationships.  Snowmelt flows were 
segregated from rain flood flows by plotting flow-frequency 
relationships separately for rainy and non-rainy periods. 
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