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1. Introduction 

This report analyzes the hydrology, including pre- and post-development conditions associated 

with the Mammoth Disposal Transfer Project (referred to as “Project”), which includes two 

industrial parcels (59 Commerce Drive, and 264 Commerce Drive) within the Mammoth Lakes 

Business Park, along Commerce Drive, near the east side of Town of Mammoth Lakes.  

The overall Project proposes to: 1) expand the existing transfer station at the 59 Commerce Drive 

Site, 2) relocate the buy-back/recycling center (currently at the 59 Commerce Drive Site) to the 

264 Commerce Drive Site, and 3) relocate the fleet maintenance operations (currently at the 264 

Commerce Drive Site) to the 59 Commerce Drive Site.  General descriptions of both sites are 

included below with site specific information shown in the hydrology section.  

1.1. 59 Commerce Drive Site 

This site at 59 Commerce Drive includes an existing office, limited volume transfer station, 

recycling and buy-back center, public unloading areas, and bin storage.  The buildings and 

transfer/recycling operations, which include a combination of paved and gravel areas, occurs on 

the east half of the site.  The facility uses the graveled west half of the site as secondary access 

(when needed) and bin storage.  An estimated 10% of the total site is pervious or vegetated.  Two 

existing infiltration systems are present at the site, including a surface collection storm water 

system and drywell on the east half, and surface drainage to an infiltration trench on the west half 

of the site.     

Proposed development at this site includes removal of the bin storage and graveled areas, and 

replacement with a combination of buildings and paved surfaces.  Both existing infiltration 

features will be replaced with new surface drainage features (swales and inlets) ultimately to new 

onsite infiltration as further described and sized by this document. 

1.2. 264 Commerce Drive Site 

The site at 264 Commerce Drive includes an existing metal building, paved areas, perimeter 

walls, and limited vegetation along the western and northern property boundaries.  The site 

generally slopes towards the center of the site to existing storm drain inlets that flow to two 

onsite drywells.   

Proposed development at this site retains the existing building and paved areas with only the 

addition of a 6-foot screen fence proposed on the southern boundary.  For purposes of hydrologic 
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assessment and overall impervious or pervious surfaces, the existing and development conditions 

are considered the same.  

2. Hydrology 

As indicated earlier, both sites within this Project include surface runoff to existing infiltration 

facilities.  For purposes of this report, both sites were analyzed for pre- and post-development 

conditions based on the 2005 Storm Drain Master Plan Update for the Town of Mammoth Lakes 

(2005 Master Plan), including runoff rate calculations and design criteria for onsite storage (and 

subsequent infiltration) requirements. 

The 2005 Master Plan, in Table 3-1A, provides an Applicable cfs/acre based on the land use 

type.  This table is used for small drainage basins such as this Project and is copied for reference 

below. 

 

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

(2005 Storm Drain Master Plan Update, Table 3-1A) 

Land Use Type 20-yr 100-yr 

Natural 0.23 0.43 

Single Family Res. 0.65 1.3 

High Density Res. 1.14 1.9 

Commercial 1.22 1.93 

Applying the table above provides an intensity in cubic-feet-per-second (cfs) per acre that can be 

multiplied by facility acreage to determine specific event flow rates.  The Project sites include a 

combination of Natural and Commercial from the table above, however, for commercial, there is 

no distinction between paved versus graveled (or pervious) areas within the commercial areas.  

As such, using the table and values provides a conservative and higher intensity than would be 

anticipated under existing conditions for the graveled transfer station.  Regardless, developed 

conditions, which is the basis for infiltration storage requirements is based on fully paved areas 

and appropriately uses the commercial land use type.  Neither of the residential land use types 

are applicable to this Project. 

Table 1 on the following page, summarizes existing conditions based on facility acreage, land 

use, and factors from Table 3-1A above.  Table 2 summarizes development conditions.  The 59 

Commerce Drive site, for existing conditions, is divided into an east half and west half.  For 

developed conditions, the site is divided into four drainage areas, lettered A through D, 

corresponding to onsite storage locations as shown on Figure A.   
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Figure A – Drainage Sheds, Proposed Conditions 

59 Commerce 

 

 

 

 

 

 

 

 

 

 

 

Figure A indicates overall contributing drainage sheds for the developed conditions at the 59 

Commerce Drive site.  Stormwater storage and infiltration systems are conceptually shown.  The 

site does not receive run-on from adjacent parcels.  Peak flows are shown on the following 

tables, including Table 1 for existing (pre-project) conditions, and Table 2 for developed 

conditions. 

Table 1 – Peak Flow Summary, Existing Conditions 

Drainage Area  

Area 

(Acres) % Nat % Com 

I20 

(cfs/ac) 

I100  

(cfs ac)1 Q20 (cfs) Q100 (cfs) 

59 Commerce               

East Half 0.82 10% 90% 1.12 1.78 0.92 1.46 

West Half 0.82 50% 50% 0.73 1.18 0.59 0.97 

       totals  1.51 2.43 
          

264 Commerce 0.55 5% 95% 1.17 1.86 0.64 1.02 

           totals 0.64 1.02 

Notes: 

1. Intensities (I20 and I100) calculated based on % of Natural and Commercial shown multiplied by the corresponding 

values in Table 3-1A and then summarized.   

2. Flow rates (Q20 and Q100) calculated by corresponding intensity multiplied by area.  
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3. The West Half % Natural was increased to reflect the existing pervious surface (gravel) at the site. 

 

Table 2 – Peak Flow Summary, Development (post-project) Conditions 

Drainage Area  

Area 

(Acres) % Nat % Com 

I20 

(cfs/ac) 

I100  

(cfs ac) Q20 (cfs) Q100 (cfs) 

   59 Commerce 

A 0.26 10% 90% 1.12 1.78 0.29 0.46 

B 0.28 10% 90% 1.12 1.78 0.31 0.50 

C 0.43 10% 90% 1.12 1.78 0.48 0.77 

D 0.68 10% 90% 1.12 1.78 0.76 1.21 

          totals 1.85 2.94 
          

264 Commerce 0.55 5% 95% 1.17 1.86 0.64 1.02 

          totals 0.64 1.02 

Notes: 

1. Intensities (I20 and I100) calculated based on % of Natural and Commercial shown multiplied by the corresponding 

values in Table 3-1A and then summarized.   

2. Flow rates (Q20 and Q100) calculated by corresponding intensity multiplied by area.  

As shown on Tables 1 and 2, the 59 Commerce Drive site post-project conditions increase the 

20-year peak flow from 1.51 to 1.85 cfs, and also increase the 100-year peak flow from 2.43 cfs 

to 2.94 cfs.  Onsite storage, and related reductions to peak flows are discussed later in this 

document.  The 264 Commerce site is already fully improved with no change in impervious 

areas, and as such, has no change for peak flows between existing and post-project conditions.  

2.1. 59 Commerce Site – Stormwater storage and infiltration 

The Town of Mammoth Lakes (TOML) requires new development to provide onsite stormwater 

storage to contain the equivalent of the 20-year design storm event for a duration of 1-hour, or 

approximately 1-inch of precipitation for the onsite drainage areas.  This required onsite storage 

volume is summarized in Table 3 below. 

Table 3 – Required Onsite Storage Volume 

Drainage Area Area (Ac) "C" Factor 1-inch (ft) 

Storage 

Req'd (cf) 

  59 Commerce 

A 0.26 0.9 0.083 849 

B 0.28 0.9 0.083 915 

C 0.43 0.9 0.083 1,405 

D  0.68 0.9 0.083 2,222 

   Total 5,390 

     

264 Commerce 0.51 0.87 0.083 1,730 
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Preliminary hydrology design for includes a combination underground storage and infiltration 

systems to meet the TOML requirements.  Two preliminary designs are shown to provide 

flexibility in regards to construction, in either case, the required storage requirements are met.  

One design is a chambered system consisting of pre-fabricated corrugated arch chambers, placed 

on and surrounded by well graded rock reflects, see Table 4a.  This includes an initial settling 

inlet filter followed by the sub-surface chamber system.  This type of system meets the TOML 

design standards, however, given the location of the site and proximity to these custom materials, 

an additional option has been shown. 

The second option also provides underground storage, through the use of large diameter (36”) 

perforated pipes over graded round stone, see Table 4b.  The length of pipe varies based on the 

related drainage area and volume required.  Diameter of pipe is constant and would similarly use 

an initial settling inlet filter prior to the underground detention/infiltration pipe system.  It is 

anticipated that this system will be the most cost-effective and likely final design for this site.   

Table 4a – Underground Detention and Infiltration – Chambered System 

Drainage 

Area ID Area (ac) 

Volume 

Req’d (cf)1 

Volume 

Provided (cf) 

Length 

(ft) 

Width 

(ft) 

A 0.26 849 919 35 9 

B 0.28 915 919 35 9 

C 0.43 1,405 1,515 56 9 

D 0.68 2,222 2,230 46 15 

 Totals 5,391 5,583   

Notes:  1. Volume required per Table 3.   

Table 4b – Underground Detention and Infiltration – Perforated Pipe System (36” Dia.) 

Drainage 

Area ID 

Volume 

Req’d (cf) 

Volume 

Provided 

(cf) 

Pipe 

Length 

per row 

Qty of 

Pipes 

Pipe 

Volume 

(cf) 

W 

(ft) 

D 

(ft) 

Stone 

Void 

Volume 

(cf) 

A 849 851 24 2 339 9 7.5 512 

B 915 969 26 2 367 9 8 602 

C 1,405 1,412 26 3 551 13 8 861 

D 2,222 2,390 44 3 933 13 8 1,457 

Totals 5,391 5,623       
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As shown, either underground system assessed will provide the required storage volume.  

Dimensions shown are preliminary and may change during final design, provided that the final 

design volume provides meets or exceeds the volume required.  

2.2. 264 Commerce Drive – Stormwater storage and infiltration 

264 Commerce Drive includes two existing drywells as shown on the as-built drawings shown 

on Attachment A.  The existing drywells are both constructed with a 36” diameter riser and 3-6” 

diameter rock cobble (40% voids estimated) that provides a calculated volume of 1,300 cf (see 

Table 5).  An additional 430 cf of storage will be required to be provided to meet the current 

TOML requirements.  Conceptual design for the increased volume includes the lateral expansion 

of the existing drywell by 9 feet as referenced in Table 5 and shown in Attachment A.   In 

addition to the additional drywell storage capacity, the inlet is recommended to modify with an 

inlet filter screen to minimize deposits to the drywell system. 

Table 5 – Drywells, 264 Commerce Drive 

Drywall 
Length  

(ft) 

Width  

(ft) 

Depth  

(ft) 

Gross Vol.  

(cf) 
Porosity 

Vol. 

Provided 

(cf) 

1 15 13 10 1,950 0.4 780 

2 13 10 10 1,300 0.4 520 

  Sub-total Existing Volume Provided 1,300 

Add’l 

Volume 
9 13 10 1,170 0.4 468 

Total Volume Provided 1,768 

Notes: 

1. Depth shown is from the invert elevation to the bottom of the drywell shown on the as-built drawings and does not 

include the additional depth (approximately 2 feet) from top of grate or the inflowing pipes to the drywell. 
2. Gross Volume is the overall length * width * depth.  “Volume provided” accounts for the porosity within the 

rock/cobble used at the drywells.  

It is noted that the existing facility stormwater improvements include a slotted drain at the front 

of the building that connects to an oil-water separator and continues to the Mammoth Lakes 

Community Water District sewer lateral.  As part of this project, this connection to the sewer 

lateral will be eliminated and re-directed to the drywell and infiltration system.    
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2.3. Summary of Peak Flows and Storage 

A comparison of the peak flows associates with both existing and developed conditions for the 

two sites is shown on Table 6 on the following page.  The comparison includes existing 

conditions, developed (without storage) conditions, and developed (with storage) conditions.    

Table 6 – Peak Flow Summary 

 20-Year Event 100-Year Event 

 
59 Comm 264 Comm 59 Comm 

264 

Comm 

Area (ac) 1.64 0.55 1.64 0.55 

Existing Conditions (cfs) 1.51 0.64 2.43 0.64 

Developed Conditions (cfs) 1.85 0.64 2.94 0.64 

Storage Volume (cf) 5,623 1,730 5,623 1,730 

Storage Volume 

Equivalent cfs 
-1.56 -0.48 -1.56 -0.48 

Developed w/ Storage (cfs) 0.29 0.16 1.38 0.16 

Difference (cfs) 

[Existing less Developed] 
-1.22 -0.48 -1.05 -0.48 

Notes: 

1. Storage volume based on required quantity shown on Table 3. 

2. Storage volume equivalent based on a one-hour duration where storage volume (cf) / 60 min / 60 sec = 

[equivalent] cfs 

As shown in Table 6, the Developed with Storage peak flows are reduced below existing 

conditions for both the 20-year and 100-year storm events.   
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264 COMMERCE DRIVE 
AS-BUILT DRAWINGS 

TRIAD ENGINEERING, 1993 







 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

264 COMMERCE DRIVE 
AS-BUILT EXHIBIT WITH 
CONCEPTUAL DRYWELL  

AREA EXPANSION 
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SITE INFORMATION

PARKING AREA 23,000 SF
*INCLUDES DRIVE AISLE TO ACCESS PARKING STALLS

REQUIRED LANDSCAPING (10% OF PARKING AREA) 2,300 SF

PARKING SPACES SHOWN 27 SPACES

TREES REQUIRED (1 PER 5 PARKING SPACES) 6 TREES

EXISTING LANDSCAPING AREAS (TO REMAIN)

NEAR MAINTENANCE BUILDING 1,765 SF
NORTH OF NEW OFFICE 1,385 SF
NORTHWEST CORNER OF SITE    760 SF

3,910 SF (170% OF REQ'D)

ADDITIONAL OPEN SPACE (NEW)

NEAR MAINTENANCE BUILDING   530 SF
NORTH OF NEW OFFICE   680 SF

TOTAL LANDSCAPE AREA PROVIDED 5,120 SF (222% OF REQ'D)

PLANT SCHEDULE

TREES

LATIN NAME COMMON NAME CONTAINER SIZE (GAL) QUANTITY WATER USE PLANT FACTOR

PINUS JEFFREY JEFFREY PINE              10   6       LOW                            0.2

TOTAL              10  6

SEE SHEET C2.0
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