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4.1 Storm Water Management Improvements 
A set of improvements to meet the objectives described in Section 3 is listed below.  The 
approach presented is only one potential solution for improved storm water management in the 
Project area.  Alternatives to the improvements listed below may be feasible – the specific 
approach presented is for discussion purposes.  Additional evaluation and work will be needed to 
develop final design recommendations that incorporate 1) the planning and design processes 
required by TRPA and funding agencies, and 2) additional input from the various stakeholders 
and agencies. 
 
Potential improvements are discussed sequentially from the upper drainage catchment to 
discharge at Rabe Meadow.  The numbers identified on Figure 3 are linked to the numbers in the 
outlined discussion below.   
 

1. Kingsbury Middle School 
Storm water runoff from the middle school appears to be a significant factor causing 
downstream runoff impacts, and therefore controlling the amount of runoff from this 
source is important to the success of the Project.  Runoff from the middle school 
appears to have a relatively low sediment concentration - no substantial erosion 
sources were evident during field review of the school’s property.  
 
The middle school’s impervious area is primarily situated on the downstream portion 
of the property and retention of significant storm water runoff volumes on the 
property will be difficult to achieve.  The middle school property ends at the 
intersection with Echo Drive, with USFS property located to the west and south.  
From a drainage perspective, the USFS property to the west appears to be a feasible 
location to detain storm water runoff from the middle school.  Potential storm water 
improvements include: 
 

a. Install sediment traps on both sides of Echo Drive at the intersection with the 
school entrance. 

b. Connect sediment traps with storm drain to a detention basin on the USFS 
property to the west of the middle school property. 

c. Design the detention basin using an offline approach, such that at brim-full 
conditions (while considering appropriate freeboard) the hydrologic grade line 
in the detention basin equals the inlet elevation of the sediment traps.  This 
offline design would negate the need for an outlet to the detention basin.  
Runoff exceeding the capacity of the detention basin from the middle school 
would bypass the sediment traps and proceed down Echo Drive. 

 
2. Echo Drive to Existing Drop Inlets 

Echo Drive is a relatively wide street (approximately 35 feet) and the overall width of 
impervious surface could be decreased.  The decrease in width on Echo Drive would 
reduce runoff volumes from the impervious surface.  It would also allow some of the 
cut slopes along Echo Drive, which currently erode into the road shoulder 
conveyance, to be decreased in slope.  Potential storm water improvements include: 
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a. Decrease the width of impervious area on Echo Drive to the Douglas County 
minimum of 24 feet and contour the cut slopes along the road to decrease 
slope erosion. 

b. Construct road shoulder stabilization (AC berm or curb and gutter) on both 
sides of Echo Drive to the existing drop inlets. 

 
3. Existing Drop Inlets to Intersection with Lake Village Drive 

The current discharge of storm water runoff from the existing drop inlets via a piped 
outfall to the Sierra Colina property is causing erosion on the parcel and delivery of 
sediment laden runoff to the road shoulder at the intersection with Lake Village 
Drive.  The existing outfall does not have a drainage easement or other known 
approval.  Additionally, the existing drop inlets continuously clog with sediment 
resulting in bypassed runoff that erodes both road shoulders on Echo Drive.  Potential 
storm water improvements include: 

 
a. Replace the existing drop inlets with sediment traps and transverse drains to 

promote increased capture of runoff and extend the road shoulder stabilization 
(AC berm or curb and gutter) on Echo Drive beyond the existing drop inlets. 

b. Abandon the existing outfall on the Sierra Colina property. 
c. Construct new storm drain from the proposed sediment traps, in the southern 

portion of the Echo Drive right-of way. 
d. Construct a sediment retention vault adjacent to the eastern entrance of the 

proposed Sierra Colina Village and connect the new storm drain in Echo 
Drive to the sediment vault.  Install a drop inlet to the sediment vault to collect 
storm water flowing along the road shoulder. 

e. Remove debris and sediment from the channel and culvert on the northern 
side of Echo Drive to restore the conveyance capacity.  Continue to use the 
existing culvert for conveyance of storm water runoff to the southern side of 
Echo Drive.  Connect this culvert to the sediment vault. 

f. Construct new storm drain from the outlet of the proposed sediment retention 
vault and connect to the existing storm drain in Lake Village Drive.  Note that 
a capacity analysis of the existing storm drain in Lake Village Drive has not 
yet been conducted but will be necessary to evaluate the feasibility of this 
approach. 

 
4. Intersection with Lake Village Drive and Echo Drive  

To reduce the runoff volume and attenuate peak flow rates from Echo Drive, the 
storm drain extending from the outlet of the sediment vault could be connected to the 
eastern detention basin proposed for construction as part of the proposed Sierra 
Colina Village.  Potential storm water improvements include:  
 

a. Provide an offline inlet from the storm drain leaving the sediment vault to a 
joint-use detention basin on the Sierra Colina property.  This joint-use facility 
would detain runoff from the proposed Sierra Colina Village and a portion of 
runoff from Echo Drive. 

b. Continue the storm drain past the offline inlet and connect the storm drain to 
the existing storm drain system under Lake Village Drive.   
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c. Construct an outfall for the joint-use detention basin that connects to the 
existing storm drain system under Lake Village Drive. 

 
5. North Side of Lake Village Drive to Drainage Channel 

Improvements to the northern road shoulder of Lake Village Drive were previously 
designed as part of the EIP #679 Phase I.  However, the improvements designed for 
Lake Village Drive were not constructed as part of the EIP #679 Phase I in the 
summer of 2006.  The improvements previously designed are listed here recognizing 
the design should be revisited in the context of the EIP #679 Phase II Project.  
Potential storm water improvements include:  
 

a. Install curb and gutter and toe protection on the north road shoulder of Lake 
Village Drive.  Convey flows in the curb and gutter to a sediment trap. 

b. Install the sediment trap at the outlet of the curb and gutter connecting to the 
existing culvert in Lake Village Drive.  The existing culvert conveys runoff to 
the drainage easement on the Lake Village Professional Building property.   

 
6. South Side of Lake Village Drive to the Drainage Channel 

Runoff on the south side of Lake Village drive is conveyed to the bend in the road on 
Lake Village Drive.  At this location, runoff either sheet flows across Lake Village 
Drive to the northern road shoulder or proceeds to the end of the bend in the road 
where it erodes a steep slope and deposits sediment on the Lake Village Professional 
Building’s property.  Controlling runoff in this area will reduce the potential for 
erosion and sheet flow across Lake Village Drive.  Potential storm water 
improvements include: 
 

a. Install curb and gutter on the southern road shoulder of Lake Village Drive to 
the upstream end of the drainage easement on the Lake Village Professional 
Building’s property.   

b. Provide a drop inlet and sediment trap to convey runoff collected in the curb 
and gutter to the drainage easement via the existing storm drain system. 

c. Improve the energy dissipation structures for the two existing outfalls to the 
drainage channel located on the Lake Village Professional Building property. 

 
7. Drainage Channel to NDOT Drop Inlet 

The existing drainage easement on the Lake Village Professional Building’s property 
is degraded from previous drainage impacts from upstream.  The improvements 
recommended upstream of the drainage easement should significantly reduce the 
sediment load to the channel and the peak runoff rates.  Potential storm water 
improvements include: 
 

a. Improve the drainage easement and associated channel with appropriate 
stabilization measures such as rock-lining to reduce the potential for further 
channel erosion.   

b. Add a new inlet to the back of the existing NDOT drop inlet connected to the 
channel to improve the transition. 
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4.2 Opportunities and Potential Constraints  
The potential storm water improvements discussed above are based on a limited analysis of the 
project area.  Additional work is needed to evaluate the feasibility of the proposed improvements 
for construction and any potential alternatives to the proposed improvements that could increase 
the quality of runoff.  Table 1 below provides an initial tabulation of opportunities and potential 
constraints associated with the example set of improvements. 
 

Table 1. Opportunities and Potential Constraints 
Number Improvement Area Opportunities Potential Constraints 

1.  Decrease runoff from 
significant source 

1.  Use of public parcel for 
detention of school's runoff 

1 Kingsbury Middle School 
  

2.  Seasonal high ground 
water may limit detention 
basin depth at proposed 
location on USFS parcel 

1. Decrease area of 
impervious pavement 

1.  Impervious width of road 
may be dependant upon the 
future middle school use 

2. Improve road shoulder 
stabilization   2 Echo Drive to Existing Drop 

Inlets 

3. Contour cut slopes to 
decrease slope erosion   

1.  Improve source control 1. Conflicts with existing 
utilities 

2.  Improve inlet capacities for 
storm drain and reduce runoff 
bypassing inlets 

2. Existing storm drain 
capacity under Lake Village 
Drive 

3 
Existing Drop Inlets to 
Intersection with Lake 
Village Drive 

3. Provide pre-treatment of 
runoff for coarse sediment   

1.  Provide detention of Echo 
Drive runoff 

1.  Sizing and approach for a 
joint-use detention basin 
needs exploration 

  
2.  Existing storm drain 
capacity under Lake Village 
Drive 

4 Intersection with Lake 
Village Drive and Echo Drive 

  3.  Private/public interface for 
funding improvements 

5 North Side of Lake Village 
Drive to Drainage Channel 

1.  Improve source control 
along road shoulders and cut 
slope 

 

1.  Improve source control 
along road shoulders    

6 
South Side of Lake Village 
Drive to the Drainage 
Channel 2.  Provide stabilized inlet to 

drainage channel   

1.  Decrease erosive runoff 
velocities 

1.  Private/public interface for 
funding improvements 7 Drainage Channel to NDOT 

Drop Inlet 
2.  Decrease flooding hazard   
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5.0 Recommended Next Steps 
The following recommended next steps identify a process, led by Douglas County, to advance 
the Lake Village Drive Cooperative Storm Water Project to a funded EIP water quality 
improvement project.  Sierra Colina has agreed to continue to fund the work of nhc and NCE to 
assist in accomplishing the recommended next steps, if requested by Douglas County.   
 

1. Using this document as a communication tool and statement of need, Douglas County as 
the lead public agency should apply for public funding to design and construct the public 
improvements associated with the Project.  The best funding source will likely be the 
next round of Southern Nevada Public Land Management Act (SNPLMA) funding 
through the USFS and funds from the Nevada Division of State Lands (NDSL). 

 
2. Douglas County should conduct preliminary design work to ensure the approach 

described in this document, or some alternative to the approach, is generally feasible for 
construction.  This would involve tasks such as sizing the major facilities (e.g., detention 
basins); evaluating the capacity of existing facilities such as the storm drain underneath 
Lake Village Drive; evaluating the availability of land for water quality improvements; 
researching potential utility conflicts; and checking for design constraints such as high 
seasonal groundwater. 

 
3. A recommended approach for improving storm water management in the Project area 

should be finalized within the framework of the planning and design processes required 
by TRPA and funding agencies. 

 
4. After accomplishing steps 1 and 3 above, Douglas County should schedule additional 

meeting(s) with the stakeholder group to discus the content of the recommended 
approach and agree to move forward, as a group, with the cooperative Project.  
Successful implementation of any approach for the Project will be the reliant upon the 
collaborative effort and contribution of resources from each public and private entity 
impacted by the storm water runoff in the Project area. 
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