
APPENDIX I 

Hydrology 

  



APPENDIX I-1 

Proposed Project Drainage Report and Supplement 

  



Alpine Sierra Subdivision                                                                                    December 31, 2012 
Preliminary Drainage Report                                                                                          Page 1 of 8 

EXECUTIVE SUMMARY 
 
This drainage report is prepared for a proposed development of thirty-three (33) single-family 
residential lots, and fourteen (14) multifamily residential units in halfplex configuration to be 
located on approximately 46 acres in Alpine Meadows. 
 
This TLA report contains the drainage information for pre and post project conditions and 
recommendations for Best Management Practices (BMP).   
 
Following are the conclusions concerning drainage as related to development of this subdivision 
project. 
 

1. Peak flows are not increased over pre-project flows with development.  Therefore 
detention is not required; 

2. There are no increases in peak flows or times of concentration in Bear Creek at the 
confluence with the Truckee River.  Therefore, no increase in flows at Caltrans or county 
bridge locations would result from project development; 

3. Drainage facilities will be designed and sized to accommodate anticipated flows from the 
10-year storm post project winter storm event, the design storm that results in the greatest 
runoff.  Overflow routes will be provided in the event of blockage of any of the proposed 
drainage facilities; 

4. Project BMPs, whether temporary for use during construction, or permanent, will provide 
the required level of protection to downstream areas prescribed by area standards. 
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INTRODUCTION 
 
This report presents the preliminary drainage characteristics and calculations associated with 
development of the proposed Alpine Sierra Subdivision.  It was prepared utilizing Placer County 
Drainage Criteria.  It is intended to accompany an application for Conditional Use Permit and 
Vesting Tentative Map that would create thirty-three (33) single-family residential lots, and 
fourteen (14) multifamily residential units in halfplex configuration on 46 acres. 
 
The drainage analysis was performed using HEC1 computations and the following assumptions: 
 
 Placer County’s Peak Flow From Small Watersheds detailed in the Placer County Flood 

Control and Water Conservation District Stormwater Management manual (SWM) was 
not used because of the number of different types of flow conditions studied and the large 
size of drainage basins. 

 Storm centering was not used. 
 The affect of the Project on Bear Creek flows and Truckee River flows. 

SITE DESCRIPTION 
 
The proposed Project would be located near Alpine Meadows Ski Resort in Placer County, 
California near the end of Alpine Meadows Road at the Ginzton Access Road.  The project 
consists of Assessor’s Parcel Nos. 095-280-022 and 023 and is located in Section 5, Township 15 
North, and Range 16 East. 
 
The general location is shown on Figure 1 and the proposed project is shown on Figures 2 and 4.  
The project site is currently undeveloped, varying in elevation from 6,620 to 7,080 feet. 
 
Currently, conveyance of drainage runoff from and through the project site is via overland sheet 
flow and natural drainage channels.  Slopes throughout the site range from approximately 10% to 
over 30%.  A 65’ portion of Bear Creek is located on the project site at the property’s frontage 
along Alpine Meadows Road.  The site has existing natural drainages channels on the eastern 
portion of the site that traverse the property from the south towards the north with eventual 
discharge to Bear Creek.  There are jurisdictional wetlands along Bear Creek, on a local drainage 
swale bisecting the project, and on the drainages located along the eastern end of the property. 
 
The majority of the site drains towards and through existing developed areas with drainage 
discharge ultimately to Bear Creek.  Bear Creek is a southwest to northeast creek that drains 
approximately 5.12 square miles prior to its confluence to the Truckee River. 
 
The Federal Emergency Management Agency (FEMA) has a Flood Insurance Rate Map (FIRM) 
with the 100-year flood plain for Bear Creek, and is in the process of updating the study and map 
it drainage.  A copy of the FIRM was obtained from FEMA, and the proposed mapping was 
supplied by Placer County.  Both maps show the 100-year flood plan well downstream, and that 
the Project is not within a 100-year flood plain.  Copies of the current and proposed FIRMs are in 
Appendix H. 
 
The total Alpine drainage shed of 5.12 square miles has slopes varying from nearly level to 60% 
and natural channels that range from 2% to 33%.  The drainage sheds studied vary in elevation 
from about 6180 at Bear Creek and the Truckee River to 8637 feet at Ward Peak in the southwest. 
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Woody vegetation includes white fir, ponderosa pine, and Jeffrey pine with an understory of 
mountain shrubs. 
 
The hydrologic soil group for this type of area is Group B. 

PROPOSED DEVELOPMENT 
 
The proposed development would consist of up to three phases to include thirty-three (33) single-
family residential lots, and fourteen (14) multifamily residential units in halfplex configuration, 
on 46 acres.  Access to the development will be from a new road to be constructed off of Alpine 
Meadows Road, approximately 230’ north of Ginzton Access Road.  In all, the project road 
system encompasses approximately 7,900 lineal feet of new roads comprising three cul-de-sacs 
and three flag lot driveways.  Snow removal will be required for the area as the Project is 
proposed to have year round use.  See Figure 4 for proposed Project. 
 
Drainage from the site will generally follow historic and natural patterns northerly through 
adjacent areas to Bear Creek. The roads will intercept some sheet flows and collect them in 
stormdrain systems.  The stormdrains will either discharge to an existing swale or channel, or to a 
constructed level spreader to create a sheet flow condition. 

EXISTING DRAINAGE CONDITIONS 
 
General 
 
The existing site and conditions are described in the Site Description section above.  
 
The estimated storm runoff is calculated under two preproject conditions for 2, 10, and 100-year 
storm events respectively.  The two preproject conditions are as follows: 
 
1. Summer condition with 100% of infiltration value allowed on pervious surfaces and a base 

flow of 3 cfs per square mile; 
2. Winter condition with no amount of infiltration value allowed on pervious surfaces and 

including a snowmelt amount of 32.3 cfs per square mile (0.050 inches/hour per SWM 5-2) 
which was added to the base flow.  See Appendix G. 

 
Existing drainage areas are depicted on Figure 2 for the total Bear Creek drainage basin area, and 
on Figure 3 for the Project site.  Existing area drainage characteristics are tabulated in Table 1.   
 
Results 
 
Runoff calculated for the 2, 10 and 100-year storm event summer condition (with infiltration) and 
for the winter condition (with no infiltration) are tabulated in Table 3 for three locations that 
collect onsite drainage, and four locations on Bear Creek before discharge to the Truckee River. 
 
The results show that the winter runoff condition results in the greatest amount of runoff for all 
storm events.  The time of peak flow is 5-minutes earlier for the pre-project conditions versus the 
post project condition for the 2 Year storm event. 
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The HEC1 calculations for the 2, 10 and 100-year storm event are included in Appendix B for 
summer conditions and Appendix C for winter conditions.  An electronic disk is included in 
Appendix I. 

PROPOSED DRAINAGE CONDITIONS 
 
General  
 
The drainage areas for the proposed development are depicted on Figure 4 and are predominately 
the same as under preproject conditions.  The Project buildout of the proposed development will 
include: 
 
1. Construction of  thirty-three (33) single-family residential units and fourteen halfplex units; 
2. For this study, single family building hard surface area and driveway is assumed to consist of 

3,500 square feet.  Driveways will be paved as each building is constructed; 
3. Access roads will consist of a 24-feet wide paved section; 
4. Installation of underground utilities; 
5. Construction of BMPs.  Some of the BMPs will be constructed with street improvements, and 

others will be constructed with each building permit; 
6. Construction of rolled curbs, roadside ditches and cross culverts at driveways to collect and 

covey storm water to drainageways. 
 
The estimated storm runoff is calculated under two post project conditions for 2, 10 and 100-year 
storm events respectively.  The two post-project conditions are as follows: 
 
1. Summer condition with 100% infiltration value allowed on pervious surfaces and a base flow 

of 3 cfs per square mile; 
2. Winter condition with no amount of infiltration value allowed on pervious surfaces and 

including a snowmelt amount of 32.3 cfs per square mile (0.050 inches/hour per SWM 5-2) 
which was added to the base flow.  See Appendix G. 
 

Proposed drainage areas are the same as preproject conditions and are depicted on Figures 2 for 
the total Bear Creek drainage basin area and on Figure 4 for the Project site.  Proposed drainage 
area characteristics are tabulated in Table 2.   
 
BMP facilities will not be considered as detention facilities in the determination of runoff 
Quantities as they will be assumed to be full at the time of the storm.  There will be retention 
BMP for stormwater quality, but their impacts were neglected in calculating the post development 
flows. 
 
Results 
 
Runoff calculated for the 2, 10 and 100-year storm event summer condition (with infiltration) are 
tabulated in Table 3 for the three locations that collect onsite drainage, and the four along Bear 
Creek. 
 
Culverts 
 
The hydraulic analysis for drainage culverts shall conform to the SWMM.  On-site minor culverts 
and drainage facilities will be designed and sized for the 10-year runoff winter flow condition 
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(winter runoff generates a greater flow than summer flow) and calculations will be furnished at 
the time of improvement plan submittal to meet the County criteria as follows: 
 
Storm drains and channels 
 
The hydraulic analysis for storm drain pipes, and channels shall conform to the SWMM and will 
be designed to meet the following criteria: 
 
1. Drainage pipes: 

a. Minimum pipe velocities 2 ½ feet per second; 
b. Slopes less than 70% of critical slope or more than 130% of critical slope at design flow 

for pipes not under pressure flow; 
c. Mannings “n” value for CMO per SWMM Table 6-3; 
d. No inlet headwater under the 10-year storm event. 

 
2. Drainage channel and drainage release channel: 

a. Will be designed per SWMM Section VIII; 
b. Shall be designed for the 100-year storm event with HGL 1-foot minimum below 

finished floor elevation; 
c. Shall be designed assuming all culverts 100% blocked. 

 
Bridges 
 
The project proposes four clear span bridges; one crossing Bear Creek, and three crossing the 
predominate drainage swale which bisects the site.  The primary reason for proposing clear span 
bridges, and not culverts, is wetland impact avoidance. 

OTHER REPORT DRAINAGE PEAK RUNOFF INFORMATION 
 
There have been several other methods proposed in the area for calculation of peak runoff.  These 
methods are included in Appendix D, which includes a table and graph of the various calculations 
for the 100-year storm events.   
 
The range of flow calculations for the 100-year storm event for the 5.12 square mile drainage 
basin is 534 cfs to 867 cfs.  The TLA HEC1 calculations result in 606 cfs (summer flows with 
infiltration) and 862 cfs (winter flows with snow melt and no infiltration).  The results show that 
the TLA HEC1 calculations for the total Bear Creek drainage basin area of 5.12 square miles fall 
within the range of other agency projections. 

EFFECT OF PROJECT DEVELOPMENT ON BEAR CREEK AND TRUCKEE 
RIVER FLOWS AND DOWNSTREAM DRAINAGE FACILITIES 
 
As shown in Table 3, the peak flows in Bear Creek at its confluence with the Truckee River 
(Tables 1 & 2, station ID’s 100C and 100C2 respectively), is essentially the same (for the same 
storm event) for pre and post project developed conditions for storm events studied.  The three 
storm events studied are the 2, 10 and 100-year summer storm event (infiltration allowed) and 
winter storm event (no infiltration allowed).  The time to peak flow in Bear Creek at the 
confluence with the Truckee River for the storm events studied is essentially the same under pre 
and post project summer conditions, and the same under pre and post project winter conditions. 
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Therefore, based on the calculations, there is no increase in peak flows or times of concentration 
in the Truckee River (or to Caltrans bridges) due to project development.  

BEST MANAGEMENT PRACTICES 
 
General 
 
There are several permanent types of BMP measures proposed for the Project, which are 
described more fully below.  In addition, temporary BMPs during construction will be 
implemented during construction of the street and infrastructure improvements and with each lot 
upon development.  Due to the project’s size, a SWPPP and NOI will be required for 
construction. 
 
The proposed permanent BMPs will treat storm water runoff from new paved and hardscape areas 
to minimize pollutants from the initial runoff resulting from any storm event. 
 
The temporary BMPs used during construction will help control dust and will pre-treat storm 
water and construction watering runoff to minimize suspended sediments prior to discharging into 
existing natural channels.  In addition, they will cleanup possible fuel and oil spills from 
construction equipment to prohibit contamination of surface flows or groundwater.  The 
Contractor will be required to monitor and maintain all BMPs during construction to ensure they 
function properly. 
 
The BMPs that will ultimately be designed for the Project will consist of one or all of the 
following types: 
 
Permanent Facilities 
 
BMPs will be designed for a 1-hour 20-year storm event flow that falls on hard surface areas.  
The depth of the 1-hour 20-year storm event approximately equals 0.80” of rainfall at this 
location.  The preferred treatment method will be infiltration of the resulting volume runoff from 
new impervious area.   
 
Individual home sites will need to include accepted local practices to mitigate their individual 
impacts.  These are often drip line trenches and infiltration trenches located down slope of the 
structure. 
 
Permanent facilities will be built into the project to treat the stormwater runoff from the new 
roadways.  The proposed half-width of the roads vary from 12-feet to 20, depending on the 
paving width and the use of curb, gutter and sidewalk.  The treatment volume for a 20-foot wide 
section of roadway is 1.33 cubic feet/lineal foot. (cft/ft).  This can be accomplished with a 2-foot 
wide by 2-foot deep trench located along the roadway backfilled with clean drain rock.  Where 
infiltration immediately adjacent to the roadway is not feasible, the stormwater will be collected 
and routed to specifically designed treatment basis. 
 
In some areas, cut off ditches will be used to keep the road runoff separate from runoff of 
undeveloped areas.  Efforts will be made to keep the runoff from undeveloped areas separate 
from new impervious areas until after the BMP facilities. 
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It should be noted that portions of the site are rock and have low permeability, both in the existing 
state and post development.  Because of this, new impervious area will not result in an increase in 
runoff, and therefore, infiltration will not be required.  These areas will require low impact 
development (LID) design and treatment such as swales and buffer strips. 
 
Concentrated points of discharge will be avoided or mitigated with berms and level spreaders to 
disperse flow to sheet flow conditions.  When discharging into natural channels, rock riprap will 
be installed to prevent erosion and to dissipate flows.  In addition, when the velocity in a 
manufactured earthen swale or channel exceeds 6 fps it may be lined with riprap. 
 
All areas disturbed during construction which are not otherwise improved, will be revegetated.  
BMP facilities will be designed to treat the flows determined above and will be checked to assure 
they can pass greater flows (10-year peak runoff) without damage to the facilities.  Measures such 
as rock riprap, bypass openings for larger flows, and larger inlet openings will be provided for 
larger flows. 
 
See Appendix E for BMP volume and cfs calculations; example BMP calculations for water 
quality basins and trenches. 
 
Temporary Facilities During Construction 
 
BMPs proposed for use during construction will be per Placer county requirements and the High 
Sierra Resource Conservation district details and guidelines regarding the utilization of silt fences 
and/or straw bale dikes. 
 
Maintenance of Permanent Facilities 
 
It is anticipated that provisions to provide for the maintenance of the BMPs in the common areas 
will be the responsibility of a home owners association (H.O.A.) and included in the Codes, 
Covenants and Restrictions (CC & R).  Each homeowner will be responsible for maintenance of 
the infiltration trench BMP associated with their lot, if applicable. 
 
Provisions should be included in the CC & R’s for routine inspection and maintenance of the 
facilities sufficient to ensure proper function.  Suggested intervals will include before, during, and 
after intense storm events and prior to inundation by snow for the winter. 

EROSION AND SEDIMENT CONTROL NOTES AND REVEGETATION 
SAMPLE SPECIFICATIONS 
 
Sample erosion and sediment control notes and specifications proposed for the project are 
included in Appendix E.  These may be augmented and revised to address finite design 
constraints during preparation of the improvement plans. 
 
Also included are typical straw bale dike details, silt fence details, and fiber rolls.  These facilities 
will be included in the improvement plans for protection of existing facilities and to prevent 
pollution of existing (to be retained) unimproved areas. 
 
Sample revegetation specifications are also included in Appendix E.  These may be augmented 
and revised to address finite design constraints during preparation of the improvement plans. 
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CONCLUSIONS 
 
Following are the conclusions concerning drainage as related to development of this subdivision 
project: 
 
1. Peak flows are not increased over pre project flows with development.  Therefore, detention 

is not required; 
 
2. There is no increase in peak flows or times of concentration in Bear Creek at the confluence 

with the Truckee River.  Therefore, there is no increase in flows at Caltrans bridge locations 
attributable  to project development; 

 
3. Drainage facilities will be designed and sized to accommodate anticipated flows from the 10-

year storm post project winter storm event; the condition that results in the greatest runoff.  
Overflow routes will be provided in the event of blockage of any of the proposed drainage 
facilities; 

 
4. Project BMPs, whether temporary for use during construction or permanent, will provide the 

required level of protection to downstream areas prescribed by area standards. 
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