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Preliminary Drainage 
 
Existing Terrain and Topography: 
The proposed 69.8-acre project site is a trapezoidal shaped site bounded by the Russian 
River on the east side, the City of Cloverdale Wastewater Treatment Plant on the north 
side, Coyote Creek on the southern boundary, and State Highway 101 along the western 
boundary.   Refer to the exhibit herein titled, “Preliminary Overall Site Plan”. 
 
Porterfield Creek flows from the northwest corner of the project site to the southeast 
corner parallel to and along the east side of the railroad tracks which bisects the project. 
 
Surface drainage from the western 32-acre portion of the site flows across a gently 
sloping existing ground surface from the west to the east to Porterfield Creek, and then to 
the Russian River.  Typical ground slopes range from one and a half percent to three 
percent.  Presently, this area is primarily pasture land with several residential and barn 
structures. 
 
The eastern 37.8-acre portion of the site is currently used as a vineyard and surface 
drainage flows from the north to the south.  Surface runoff from the northern half of the 
vineyard flows to Porterfield Creek near the middle of the site.  The southern half of the 
vineyard flows to Porterfield Creek near the southeast corner of the vineyard. 
 
Sensitive Areas: 
The Russian River is the receiving water body for drainage in the vicinity of the City of 
Cloverdale.   Considered a sensitive water body, the Russian River is listed on the State 
303(d) list of impaired water bodies.   Listed impairments include nutrients, pathogens, 
and sedimentation/siltation.   
 
The Environmental Protection Agency (EPA) Region 9 is the Federal agency responsible 
for compliance with the Federal Clean Water Act (CWA).  Considerations for storm 
water quality mitigations during construction and post-construction will be required.  The 
proposed construction activities and post-construction improvements require compliance 
with the CWA regulations through the National Pollutant Discharge Elimination System 
(NPDES) permits and requirements. 
 
NDPES requirements include the filing of an application for permit coverage and the 
preparation of a Storm Water Pollution Prevention Plan (SWPPP).   The SWPPP is a 
document in which pollutants from construction activities and ultimate development uses 
are identified and specific best management practices (BMPs) are specified to mitigate 
and eliminate pollutant runoff from the project site.  BMPs will consist of a combination 
of physical improvements (i.e. silt fences, fiber rolls, hydro-seed, etc.) and practices (i.e. 
water sampling, subcontractor training, BMP inspection and maintenance, etc). 
 
Preliminary wetland delineations have been conducted for the project site and are 
discussed further in the wetlands section herein. 
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Storm Water Run-On: 
Drainage from offsite areas run on to the project site at several locations along the 
project’s north and west boundaries. Refer to the exhibit titled, “Preliminary Overall Site 
Plan.” 
 
Significant storm water run-on occurs at the north end of the vineyard property from Heron 
Creek which has a watershed area of over 1,000 acres.  Prior to the construction of 
Highway 101 in the early 1990’s, Heron Creek flowed along the west side of the City’s 
wastewater treatment plant (WWTP) and became tributary to Porterfield Creek near the 
northwest corner of the project.   During the construction of Highway 101, Asti Road was 
re-aligned causing Porterfield Creek to be altered.   Drainage problems arose subsequent to 
highway construction and the Asti Road realignment and have become a subject of 
litigation between locals and the City, and between the City and Caltrans.    
 
The project is awaiting the outcome of this litigation to determine the improvements to be 
made by the City, necessary to address Heron Creek drainage problems.  The City intends 
to explore solutions for mitigating the litigated drainage issues.  It is presently unknown 
what impacts the City’s ultimate drainage solution may have on the project. 
 
In the absence of information about future mitigation impacts, the project has planned for 
the existing condition, where surface water from an approximate 1,000 acre watershed 
enters the vineyard property.   To address this existing condition, a surface drainage 
channel is proposed to be constructed to the east along the north boundary to the east 
boundary and then to the south to Porterfield Creek, replacing the existing surface ditch 
through the vineyard.  The constructed drainage channel would move storm water around 
the proposed wastewater treatment facilities and spray fields. 
 
Porterfield Creek is a defined water course originating from offsite areas to the west and 
skirts the north end of the project.  The project site elevations are approximately 25 to 30 
feet higher in elevation than the creek bottom of Porterfield Creek.  Porterfield Creek 
appears to have diminished flow capacity from near the middle of the vineyard site to its 
confluence with the Russian River.  The agricultural diversion channel, located on the 
vineyard property, characteristics give way to a shallow, wider and more natural 
appearing creek in this section.   Large storm events appear to breach the low-lying 
constructed berm along the creek’s east bank and spill into the vineyard.  Storm water 
which breeches the east bank of Porterfield Creek returns to the creek near the southeast 
corner of the project. 
 
Another source of storm water run-on to the project site is Highway 101 and the area 
immediately west of the highway.  Two existing 30-inch diameter culverts discharge 
storm water at the west boundary of the project.  Evidence of potential wetlands exists 
near the discharge end of both of these culverts.   The tributary area to each of these 
culverts is approximately 20 acres.  Preliminary wetland delineations have been 
conducted at each location of run-on drainage and are shown on the drainage exhibits for 
Alternatives A-E herein. 
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Wetlands: 
A wetland mitigation area has been planned on the project site and is located at the east 
side of Asti Road between the project entrances.  Site improvements in the vicinity of 
both preliminary wetland delineation areas will be designed and constructed to avoid the 
wetlands areas.  Alternatives A through D propose the use of retaining walls to protect 
proposed fill locations from impacting both wetland areas.  Alternative E proposes the 
use of retaining walls to protect the wetland area between the project entrances on Asti 
Road and the wetland area located near the southwest corner of the project site. 
  
Drainage System Discharge Outfalls: 

Site portion west of railroad tracks: 
Presently concentrated storm water drainage on the portion of the site west of the railroad 
tracks exits the site from four culvert outfall locations.  Pre-development sheet flow 
runoff occurs at the northwest end of the site, at the easterly most portions of the site, and 
along the southern boundary adjacent to the Coyote Creek. 
 
Existing culvert locations and sizes are proposed to be maintained for the developed site 
alternatives.  Project improvements are proposed to mitigate post-construction storm 
water runoff to pre-construction run-off rates, reducing potential development impacts to 
the pre-development (existing) conditions.  Improvements proposed include subterranean 
detention systems and upland drainage release systems. 
 
Two storm drain outfalls exist along the northeast boundary, passing under the railroad 
track and discharging indirectly to Porterfield Creek.  The northern culvert is an 18-inch 
pipe which discharges upstream to an area showing highly erodible soil conditions.   
Proposed site improvements would extend the 18-inch culvert through the erodible areas 
and discharge to the existing drainage course downstream.   Energy dissipation would be 
provided at the discharge end of the culvert.   
 
Slope protection practices such as hydro-seeding, planting, and soil reinforcement mats 
are proposed during construction to prevent erosion and sediment transport to Porterfield 
Creek.  This would mitigate pollutants from being transported from this area to 
Porterfield Creek.   
 
The southern culvert crossing the railroad tracks is a 24-inch culvert.  Field inspection of 
this culvert revealed the existence of two water lines within the culvert, which appear to 
be used as a way to move well water from Porterfield Creek to locations on the west side 
of the railroad track.  These water lines will be removed or relocated during construction 
of site utilities, to provide full capacity of the drainage culvert. 
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Proposed building improvements for alternatives A-E require concentrated flows to be 
directed toward the southern project boundary where existing sheet flow discharges 
occur.  Upland drainage release systems are proposed at a minimum of two locations 
along the south boundary.  Upland drainage release systems consist of a field of large 
diameter rock placed near the existing grade surface which spreads concentrated flow to a 
sheet flow condition prior to being discharged over the natural ground surface to Coyote 
Creek.  Upland drainage release systems are an increasingly common and effective way 
to discharge to creeks and waterways without the construction of pipe outfalls, head 
walls, and erosion protection within the flow areas of the waterway. 
 
Site portion east of railroad tracks: 
Surface water leaves the east portion of the site at two locations.  Natural low points exist 
at both locations where storm water runoff is discharged over the existing ground surface 
to Porterfield Creek.  One existing outfall location, located near the middle of the project 
site discharging to the east bank of Porterfield Creek, is proposed be left in its natural 
condition.   
 
A second outfall location, near the southeast corner of the site, is also proposed to be left 
in its natural condition.  This location will be the downstream end of the constructed 
drainage ditch conveying the flows from Heron Creek. 
 
Storm Water Runoff: 
Storm water runoff from the project site is proposed to be limited to the pre-development 
runoff conditions.   Pre-development and post development runoff volumes were 
analyzed using Pond Pack software by Bentley.  Increased runoff from the developed site 
would be mitigated by several methods including detention facilities and pervious 
surfaces.   
 
Pervious concrete surfaces are proposed for a considerable portion of the driveway and 
parking surfaces.  Refer to the exhibits titled, “Preliminary Drainage Plan – Alternative 
(A-E)” for porous surface locations and for pervious and non-pervious surface areas.   
 
Minimizing the amount of impervious surfacing has the benefit of reducing runoff by 
allowing more opportunity for infiltration and groundwater recharge.  Additional benefits 
to porous concrete surfaces are surface water filtration, storm water storage, reduced 
storm drainage piping and structures, and reduced heat surface versus asphalt paving 
surfaces.   
 
Increased storm water runoff from the project site would be mitigated further by 
detaining runoff during periods of high intensity rain events and metering the discharge 
to pre-development discharges.    A detention system would provide a reservoir to collect 
the runoff during the periods of high rainfall. 
 
Subterranean detention systems are proposed under the parking areas in alternatives A-E.  
Surface runoff will be treated using methods described in the section titled “Storm Water 
Quality” herein, prior to entering the detention system.  A subterranean detention system 
would be constructed using a network of large diameter pipes for temporary storage and 
an outlet structure which restricts discharges from the detention system to pre-
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development flow rates.   Stormwater runoff is stored in the detention system when the 
inflow rate to the storage pipe network exceeds the outflow rate.  The temporarily stored 
water is released as the inflow rate drops below outflow rates and no stored stormwater is 
retained in the system. 
 
Storm water detention storage design determines the storage volume required to detain 
the increased runoff from a 10-year storm event, to discharge the runoff at the pre-
development runoff rate or less.  Storm events greater than 10-year events will be 
detained to the storage capacities designed for the 10-year event and excess flows will 
bypass, via culverts, the detention facility and discharge into the upland drainage release 
system. 
 
Exit flow from the subterranean detention pipe system is to be controlled using a concrete 
outlet structure located immediately downstream of the detention system.  The outlet 
structure would be constructed using an orifice or weir designed to restrict discharges to 
the predevelopment 10-year storm peak flow rate.   
 
Subterranean detention system locations and discharge locations are shown on the 
exhibits titled, “Preliminary Drainage Plan – Alternative (A-E).”   Approximate detention 
storage volumes are shown in Table 1 below and assume that no other means (i.e. porous 
concrete surfaces) of onsite storm water storage is utilized. 
 

Table 1 – Subterranean Detention System Volume Requirements 
Alternative 10-year Storm Volume (cf) 10-year Storm Volume (ac-ft) 

A-D 60,100 1.38 
E 31,800 0.73 

 
The required storage volume will be detained in storage pipe network beneath the parking 
lot located west of the parking garage.   A 60,100 cubic foot storage area is equivalent to 
approximately 3,200 lineal feet of 60-inch diameter pipe, which is easily accommodated 
within the parking lot area. 
 
Upland drainage release systems will be constructed to discharge runoff to the existing 
creeks and natural drainage courses along the perimeter of the site.  Upland drainage 
release systems can be an environmentally friendly alternative to the culvert outfall 
structures which have traditionally been constructed within creek banks.   
 
Upland drainage release systems function by allowing runoff collected in a piped system 
to bubble up to the ground surface through a bed of coarsely graded rock laid in a linear 
configuration parallel to and outside of a creek bank. Runoff is discharged to the 
receiving water as sheet flow runoff rather than concentrated flow.   Sheet flow runoff 
possesses less kinetic energy than concentrated runoff and when located near low sloping 
creek banks and/or well vegetated banks will greatly reduce potential erosion and 
sediment transport impacts. 
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Storm Water Quality: 
Cloverdale Rancheria site runoff enters Porterfield Creek along the northeast boundary 
and Coyote Creek along the southern boundary.  Both creeks are tributary to the Russian 
River, the receiving water body, approximately 1/3 of a mile southeast of the project site.   
Pollutants of concern for the Russian River basin, according to the State of California 303 
(d) list, include nutrients, pathogens, and sediment/siltation. 
 
Potential sources for nutrients are agricultural activities.  Pathogens are a pollutant 
associated with urban runoff, while the source of sediment and siltation includes 
agriculture, construction and land development, and urban runoff. Treatment of runoff is 
accomplished through a combination of source controls and treatment controls. 
 
Proposed source treatment controls to be used on the project site for storm water quality 
mitigation include the following: 

- Landscaping designs to prevent sediment transport to storm drain systems. 
- Design landscaping to vector control requirements - avoid water ponding. 
- Use porous concrete surfacing in driveways and parking areas – maximizes 

pervious surfaces and reduces runoff while filtering pollutant particles from 
runoff, reduces required stormwater detention volumes, reduces storm drain pipe 
and structure improvements. 

- Treat runoff in landscaping or porous concrete surfaces prior to storing in storm 
water detention facility. 

- Use upland drainage release system to release water to existing creeks – avoids 
the need to place storm drain outfall piping, headwall structures, and energy 
dissipation improvements within existing creek banks. 

- Discharge roof drainage directly to landscape or porous concrete surfaces – 
allows treatment prior to entering storm drain system. 

- Incorporate Integrated Pest Management (IPM) principles and techniques for 
design and maintenance. 

 
Proposed treatment controls to maintain or improve water quality include the following: 

- Use bio-swales to channel and treat surface water 
- Proprietary treatment systems maybe used as an alternative to porous concrete 

surfaces. 
 
Dimensions and sizing for best management practices (BMPs) are determined using 
Environmental Protection Agency BMP criteria and the Guidelines for Standard Urban 
Storm Water Mitigation Plan prepared cooperatively by Sonoma County, City of Santa 
Rosa, and the Russian River Watershed Association. 
 
In addition to the above source and treatment controls, which are post-construction or 
permanent controls, best management practices (BMPs) will be implemented during the 
construction phase.  These BMPs control the transport of pollutants from the construction 
site to the natural water ways.   An erosion and sediment control plan will be prepared 
with the construction design drawings and a Storm Water Pollution Prevention Plan 
(SWPPP) as required by the EPA Region 9 prior to the start of construction.  Both 
documents will describe the devices and practices to control pollutant runoff during and 
after construction. 
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PRELIMINARY DRAINAGE PLAN - ALTERNATIVE A
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PRELIMINARY DRAINAGE PLAN - ALTERNATIVE B
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PRELIMINARY DRAINAGE PLAN - ALTERNATIVE C
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PRELIMINARY DRAINAGE PLAN - ALTERNATIVE D
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PRELIMINARY DRAINAGE PLAN - ALTERNATIVE E
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