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Section 6: Analysis of Indirect Discharge 

6.1 Methodology 
Indirect discharge was analyzed for a study area of approximately 38,100 acres or 59.5 square 
miles. The area includes land on both sides of the Russian River from north of Cloverdale to near 
Forestville, and on both sides of Dry Creek, from Lake Sonoma to the creek’s confluence with the 
Russian River.  

The siting analysis for indirect discharge evaluated the study area to identify a short list of candidate 
sites that could be used to site an approximately 5 mgd indirect discharge facility using one or more 
of the alternatives discussed in Section 4. The analysis was primarily based on published data that 
encompass the entire area. These regional data were supplemented with site-specific data and 
reports. The siting analysis for indirect discharge differed from the analysis for direct discharge, 
mainly in that it evaluated portions of the study area away from the river and it included an analysis 
of subsurface conditions.  

The indirect discharge siting analysis applied screening criteria (Table 6.1-1), approved by the BPU 
on 16 March 2006, using a three-step process. In the first step, the exclusionary criteria were 
applied to eliminate from further consideration certain portions of the study area. Areas remaining 
were further evaluated using the preferential criteria, which were developed to identify the most 
favorable sites. A portion of these preferential criteria was applied in the second step to develop a 
longer list of sites. These preferential criteria were used to screen out areas with subsurface 
conditions considered unfavorable for sustaining the anticipated 5-mgd rate of discharge. In the 
third step, we applied the remaining preferential criteria to identify a short list of three to five sites 
that were considered favorable for siting a 5-mgd indirect discharge facility.  

Overall, the criteria do not address issues such as land use compatibility, habitat, and other issues 
that will be addressed during the CEQA process.
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Table 6.1-1 Indirect Discharge Siting Criteria 

   
Alluvium Suitability 

Municipal Well Source Areas 

Exclusionary Criteria  

Minimum Site Acreage 

Preferential Criteria Alluvial Storage Capacity 

 Depth to Groundwater 

 Permeability 

 Discharge Zone Size 

 

Initial Screening 

Subsurface Travel Time and Distance 

  Reliability 

  Flexibility 

  Floodplain 

  Liquefaction Potential 

  Seismic Stability 

  Constructability  

  Proximity to Existing Wells 

  Proximity to Future Recycled Water Customers 

  Soil Infiltration Capacity 

  Soil pH 

  Alluvial Spill Point 

 Discharge Permitting 

 Construction Permitting 

 Property Acquisition 

 

Logistics 

Schedule Compliance 

 Facilities Construction 

 
Cost 

Operations & Maintenance 

6.2 Exclusionary Screening Criteria  

6.2.1 Alluvium Suitability 
Indirect discharge requires the groundwater aquifer to have the capacity to accept significant 
quantities of discharge water without excessive groundwater mounding. In the study area, the 
unconsolidated alluvium that underlies the alluvial plains of the Russian River and Dry Creek 
has sufficient transmissivity and porosity to accommodate the anticipated volume of discharge 
water (DWR, 1975, 1983).  

In the application of this criterion, areas not underlain by the unconsolidated alluvium and 
terrace deposits (DWR, 1975, 1983) were excluded. The assumed distribution of the 
unconsolidated alluvium and terrace deposits was based on USGS geological maps of the study 
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area. Areas mapped by the USGS as not meeting this criterion were excluded for further 
consideration. Areas where the alluvial thickness was too thin to accommodate significant 
indirect discharge were also excluded. The identification of such areas was based on the most 
recent Sonoma County soil survey (USDA, 1972), which mapped areas where the depth to 
bedrock was less than 5 feet.  

6.2.2 Municipal Well Source Areas 
The study area contains several municipal water supply wells that pump groundwater from the 
unconsolidated alluvial sediments for drinking water. The siting analysis applied the 
exclusionary criterion that indirect discharge facilities could not be located within the municipal 
well source area or where the discharge zone from the facility would cross the municipal well 
source area.  

A source water assessment is an evaluation of a public drinking-water source to determine the 
human-caused activities to which the source is most vulnerable. It is not considered an 
exclusion for any activities; rather, it is a method to identify activities located in the vicinity of the 
well that may impact water quality. This project has chosen to use source area delineation. The 
method for the delineation is presented in Section 5. 

The Department of Health Services (DHS) Homeland Security policy is to protect the location of 
water-supply wells by not disclosing them in public documents. This report adheres to DHS 
policy and still provides information about how the siting for the indirect discharge facility was 
performed. The location of individual water-supply wells and the limits of their specific source 
areas are not delineated in this report. 

The source area delineation yielded a downgradient length of 1,750 feet and an upgradient 
length of 5,250 feet as a reasonable approximation of the well source areas within the study 
area, providing a uniform method for evaluation. The indirect sites were excluded from within 
this area. In addition, the discharge zone from an indirect discharge facility located outside of 
the zone was grounds for exclusion if it crossed this zone.  

6.2.3 Minimum Site Acreage 
Minimum site acreage was defined as the minimum space required to accommodate an indirect 
discharge facility with respect to both the area of the physical facility itself and the size of the 
aquifer in handling the volume of discharge. The criterion refers to the acreage needed for 
specific facilities; it does not include access roads or easements. With the development of 
potential facility alternatives such as the linear wellfield, which can be more flexible in layout, 
space requirements may be less restrictive; therefore, the minimum site acreage criterion for 
indirect discharge was applied to exclude any small, disconnected areas that remained after the 
other exclusionary criteria were applied.  

The determination of the minimum site acreage was developed through interactive GIS 
evaluation. Acceptable areas primarily exist along the margins of the alluvium distribution, 
where the margin was irregular, and older more consolidated materials were near the surface. 
In addition, any small, isolated areas of alluvium that were mapped by the USGS were excluded 
as not having sufficient size to handle the volume of discharge. In this way, the indirect 
discharge siting became focused on the large alluvial valleys.  
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6.3 Preferential Screening Criteria 

6.3.1 Initial Screening Criteria 

6.3.1.1 Alluvial Storage Capacity 
Alluvial storage capacity was defined as the ability of the sediments above the water table to 
store water. The storage capacity is directly proportional to the porosity of these sediments, 
which is also related to grain size. A higher storage capacity allows for larger volumes to be 
discharged at a site, which helps minimize groundwater mounding associated with indirect 
discharge.  

Total porosity is the void space between the sediments grains, whereas effective porosity 
represents the total void space that will readily release or store water. Both of these properties 
are expressed as a percentage of the void space to the total volume of the material. Coarse-
grained sediments typically have a high effective porosity, ranging from 25 percent to 35 
percent. The highest porosities are found in unconsolidated, uncemented sand and gravel 
deposits. Fine-grained sediments such as silts and clays typically have lower effective porosity, 
which ranges from 5 percent to 15 percent (Freeze and Cherry, 1979). For indirect discharge, 
unconsolidated sand and gravel deposits are preferable because of their ability to storage larger 
volumes of water.  

Alluvial storage capacity is based on the Sonoma County Soil Survey (USDA, 1972), which has 
mapped the soil types within the entire study area. Areas with fine-grained soils were 
considered to indicate derivation from fine-grained materials in the shallow subsurface. In 
addition, several hundred well borehole logs were evaluated within the study area for 
identification of areas where a consistent zone of fine-grained sediments is in the shallow, 
unsaturated zone. These areas were mapped and included in the project GIS database.  

6.3.1.2 Depth to Groundwater 
Depth to groundwater is the vertical distance from the ground surface to the top of the saturated 
groundwater or water table. The greater the depth to groundwater, the more available aquifer 
capacity to accommodate the buildup of a groundwater mound.  

Groundwater levels vary seasonally because of variations in rainfall, stream flow, and pumping 
from wells. Also, depth to groundwater is related to topography. Low-lying areas near creeks 
and rivers typically have shallow depth to groundwater, whereas higher terraces tend to have 
greater depths to groundwater. The results of any comprehensive groundwater monitoring and 
mapping based on regular measurements of groundwater levels in wells are not available for 
most parts of the study area. The Sonoma County Soil Survey (USDA, 1972) has mapped areas 
where seasonally high water levels are within five feet of the ground surface. Seasonally high 
groundwater levels typically occur during January through March in response to periods of 
extended rainfall. Because the discharge season includes these months, areas where the 
seasonally high water regularly increases to within 5 feet of the ground surface would reduce 
the time available for indirect discharge, and therefore they were not considered to be suitable 
sites.  
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6.3.1.3 Permeability 
Permeability is a measure of the ease of movement of groundwater through the aquifer (Walton, 
1984). More highly permeable aquifer sediments allow for a greater volume of water to flow 
through the aquifer. The highest hydraulic conductivities are found in unconsolidated sand and 
gravel deposits. (It should be noted that hydraulic conductivity and permeability are closely 
related terms and are used interchangeably for this discussion.) Siting an indirect discharge 
facility over a more highly permeable aquifer would allow for the facility to discharge more water 
while minimizing groundwater mounding. In addition, these high-permeability sediments need to 
extend to where the discharge enters the Russian River to ensure a well defined flow path.  

The distribution of permeability is based on several data sets. For parts of the study area, more 
detailed hydrogeological studies have been conducted that have defined the distributions of 
aquifer permeability. These are primarily for the gravel mining areas south of Healdsburg 
(Luhdorff and Scalmanini, 1997; PES 1999a, 1999b, 2003a, 2003b). For the remainder of the 
study area, the regional conceptual model developed by the DWR (1982, 1983) was utilized as 
a guideline.  

The general conceptual model for the large alluvial valleys in the study area is a zone of highly 
permeable sand and gravel deposits along the river. The sediments grade to more fine-grained 
sediments towards the valley margins. To supplement the permeability data that produced this 
general model, the analysis drew upon a review of lithology and specific capacity tests from 
several hundred well borehole logs from within the study area. 

6.3.1.4 Discharge Zone Size 
The discharge zone refers to the portion of the aquifer through which the discharge water from 
the indirect facility flows as it migrates through the subsurface to where it exits the aquifer into 
the Russian River. Within the discharge zone, discharge water mixes with the groundwater. The 
size, shape, and degree of mixing of this discharge zone is dependent upon the shape of the 
discharge facility, the volume of water discharged, and the background hydrogeological 
conditions. As a siting criterion for indirect discharge, a discharge zone with short, direct, and 
consistent groundwater flow pathlines to the Russian River was considered to be the most 
desirable. Less desirable discharge zones are those with long or variable pathlines to the 
Russian River.  

The concept of the discharge zone is based on the hydrogeological conceptual model for the 
study area based on the regional study by DWR (1982, 1983) and local hydrogeological studies 
primarily for the gravel mining areas south of Healdsburg (Luhdorff and Scalmanini, 1997; PES 
1999a, 1999b, 2003a, 2003b). The application of the siting criterion was primarily based upon 
groundwater gradients, including both seasonal and annual variations, based on groundwater 
elevation maps for the area. Numerical groundwater flow and transport models were developed 
for portions of the study area to further support and supplement the discharge analysis, 
especially where measured groundwater elevation data were sparse.  

6.3.1.5 Subsurface Travel Distance 
The analysis considered the travel distance of the discharge water, as it flows through the 
subsurface before it enters the Russian River that would be necessary for the discharge water 
to receive adequate water treatment. This siting criterion was based on the distance from the 
Russian River and the water-quality benefits to CTR constituents, temperature, and dissolved 
oxygen. The CTR constituents evaluated include copper, lead, mercury, nickel, and cyanide. 
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The discharge is estimated to require approximately 100 to 600 feet for adsorption and 
biodegradation to significantly attenuate these constituents. Temperature of discharged recycled 
water is estimated to reach ambient groundwater temperature levels in approximately 500 to 
700 feet. Dissolved oxygen (DO) is more problematic, and the estimate for this parameter may 
require additional evaluation, as DO can be consumed by various sources in the subsurface. 
Based on the available data, the siting analysis applied the specific criterion that the facility site 
must be at least 700 feet away from the Russian River.  

6.3.2 Constructability Criteria  

6.3.2.1 Reliability 
A reliable system is defined as one that performs consistently under the expected range of 
conditions with the least likelihood of system failure. Facilities will be expected to perform over a 
long period of time and under a wide array of environmental conditions. In general, reliability 
pertains to sustaining a well-defined subsurface discharge zone to the Russian River.  

Maintaining a sustainable discharge rate over time is primarily dependent upon the local 
geology. The high-permeability sediments need to extend to where the discharge enters the 
Russian River to ensure a well-defined flow path for the discharge zone to the river. The 
pathline is also controlled by other natural hydrogeological conditions, including having 
adequate groundwater flow for mixing and a hydraulic gradient that is more perpendicular than 
parallel to the river. A perpendicular pathline would indicate a more direct and therefore shorter, 
pathline to the river. It is preferable for the natural conditions to support a “gaining reach” of the 
river, where groundwater naturally discharges to the river. Areas with “losing reaches,” where 
river water tends to naturally recharge the groundwater, would lead to a more dispersed, and 
therefore, less desirable discharge zone.  

The discharge zone is based on the hydrogeological conceptual model for the study area based 
on the regional study by DWR (1982, 1983) and local hydrogeological studies primarily for the 
gravel mining areas south of Healdsburg (Luhdorff and Scalmanini, 1997; PES 1999a, 1999b, 
2003a, 2003b). Numerical groundwater flow and transport models were developed for this study 
to further support and supplement the analysis, especially where measured groundwater 
elevation data were sparse.  

6.3.2.2 Flexibility 
A flexible site is one that can accommodate the full range of indirect discharge options, such as 
percolation ponds, injection wellfields, or pressurized leach field options. Such a site is preferred 
over those that can physically allow for only one or two discharge alternatives. A flexible site 
was further defined as one that can be more readily modified or operationally adapted to 
address the changing regulatory environment, which is preferable. Topographic maps and aerial 
photography were used as data sets.  

6.3.2.3 Floodplain 
If floodway capacity is affected, FEMA will require hydraulic modeling to determine if the project 
would cause 0.01 feet or more rise to the floodway water surface. If floodplain capacity is 
affected, FEMA will require hydraulic modeling to determine if the project would cause 0.1 feet 
or more rise to the floodplain water surface. If floodway or floodplain capacity losses exceed 
these thresholds, FEMA would require potentially costly compensatory mitigation.  
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In general, the injection wells could be constructed without affecting the existing conditions 
enough to call for hydraulic modeling; however, larger structures, such as percolation ponds, if 
constructed in the floodplain or floodway, would be cause for hydraulic modeling investigation 
and most likely would cause a rise to the water surface if no mitigated measures were jointly 
constructed.  

6.3.2.4 Liquefaction Potential 
Liquefaction is a phenomenon in which the strength and stiffness of a soil is reduced by 
earthquake shaking or other rapid loading. Liquefaction occurs in saturated soils, that is, soils in 
which the space between individual particles is completely filled with water.  

This criterion was used to assess the likelihood that a candidate site would experience 
liquefaction during a seismic event, which could cause significant damage to the facility. 
Liquefaction is one of the primary potential causes of damage to a facility in areas away from 
the actual fault trace. Liquefaction susceptibility maps for the study area were derived from 
USGS OFR 00-444 (Knudsen and others, 2000) and USGS OFR 06-1037 (Witter and others, 
2006). The liquefaction susceptibility is based on an evaluation of several factors, including 
geologic unit, topography, historical liquefaction, estimated potential ground acceleration (PGA) 
threshold, and depth to groundwater.  

Greater liquefaction potential increases the potential for damage to facilities, and therefore 
makes a site less viable relative to sites with lower liquefaction potential. Almost all of the soils 
within the alluvial deposits along the Russian River, however, have a high to very high potential 
for liquefaction. Because of the relative uniformity in its distribution, liquefaction potential was 
less useful as a siting criterion. It will need to be accounted for as part of the facility design.  

6.3.2.5 Seismic Stability 
Seismic stability was evaluated for locations on or adjacent to an active fault, to consider the 
potential for ground rupturing along the fault trace, which would impact the structural integrity of 
the facility. The Holocene-active faults in the study area include the Healdsburg/Rodgers Creek 
fault, which is east of the Russian River Valley and south of Healdsburg, and the Maacama 
Fault, which is generally northeast of the Alexander Valley.  

Known faults of Quaternary age were mapped by Jennings (1994) in the general vicinity of the 
study area. These fault traces are typically not within the younger alluvium; areas outside the 
alluvium were not considered viable for indirect discharge. Other data sources include the 
existing geologic maps from the Geysers Recharge Project, U.S. Geological Survey (USGS) 
Open File Report (OFR) 97-744 (Wentworth, 1997), USGS OFR 00-444 (Knudsen and others; 
2000) and USGS OFR 06-1037 (Witter and others, 2006). 

6.3.2.6 Constructability 
This criterion was used to assess how constructible facilities are for a given site, taking into 
account the ability to construct a range of facilities. In general, this criterion addresses whether 
there are conditions at the site that would result in additional construction.  

Part of this criterion is consideration of topography, which relates to the change in elevation or 
slope of the site. A sloped site may present issues with groundwater mounding, as a portion of 
the site at higher elevation may impact a portion of the facility at a lower elevation, causing it to 
lose efficiency or capacity. To mitigate this, additional excavation or earthwork may be required 
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to level the site prior to building the facility. Therefore, a more level site is preferred. Data 
sources for topography are the USGS topographic maps and DEM data of the study area.  

Riverbank stability may impact constructability of an indirect facility at sites located near the 
Russian River channel, should groundwater mounding extend to the riverbank and induce 
instability. To mitigate this, additional construction may be required to improve bank stability to 
minimize the potential for bank erosion. Sites farther from the riverbank were considered 
preferable. Riverbank stability was evaluated by field observation for this analysis. 

6.3.2.7 Proximity to Existing Wells 
In addition to considering the exclusionary criterion of municipal well source area, the indirect 
discharge siting analysis considered proximity to other existing wells as a preferential criterion. 
This criterion is limited to wells that are used to provide drinking water. Agricultural wells were 
not considered as relevant to this criterion, as recycled water is already used for irrigation and 
agricultural uses in other parts of the county. Because water supplies for small domestic water-
supply wells can be replaced by water from other sources if necessary, the proximity to these 
existing wells is considered preferential criterion. Proximity was defined for this criterion as well 
location within the potential discharge zone. Sites with fewer existing wells within the potential 
discharge zone were considered to be more favorable.  

Limited data are available for water-supply wells in the study area. The data are based on the 
location of commercial water suppliers, which was determined based on various sources of 
information. This list of water supply wells is not considered complete; as discussed above, this 
well data is considered private and confidential. Therefore, parcel maps and air photos were 
used to supplement the evaluation of nearby water-supply wells. Numerous small parcels were 
considered to represent concentrations of houses that would likely contain individual domestic 
wells or a small community water system. The analysis also included a review of available aerial 
photography to evaluate if potential sites could include numerous houses. The well search is 
continuing at the candidate sites to verify whether existing water supply wells are within the 
potential discharge zone. 

6.3.2.8 Proximity to Future Recycled Water Customers 
Proximity to future recycled water customers allows a site to have the capacity to provide 
multiple uses for the discharge water. Part of the infrastructure of the facility may be able to be 
used to provide agricultural irrigation water in the vicinity. This multiple usage could minimize 
discharge while helping to provide a beneficial use to the local farmers.  

Areas near active agriculture were considered to be preferred. Data sets used by this analysis 
to estimate potential future recycled water customers include land use data, topographic maps, 
and aerial photography to identify areas that are already actively engaged in agriculture.  

6.3.2.9 Soil Infiltration Capacity 
Soil infiltration capacity defines the range of anticipated rates at which water flows through the 
unsaturated zone from the ground surface to the water table. The soil infiltration rate is primarily 
a function of the grain size of the shallow soil material. Coarser-grained sediments typically 
produce higher infiltration rates. A higher soil infiltration rate provides the capacity for the soil to 
convey higher volumes of water from the ground surface to the water table. Therefore, higher 
soil infiltration rates are preferred.  
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Comprehensive mapping of soil infiltration rates is available through the Sonoma County Soil 
Survey (USDA, 1972). Soil infiltration capacity, however, is applicable only to the indirect 
discharge technologies that have the discharge water pass through the unsaturated zone. 
Injection wells recharge directly to the saturated zone and bypass the unsaturated zone; 
therefore, soil infiltration capacity does not apply as a screening criterion for injection wells.  

6.3.2.10 Soil pH 
Soil pH defines the acidity or alkalinity of the shallow, unsaturated soils. The pH is defined using 
a logarithmic scale where 7 is considered neutral, less than 7 is increasingly acidic, and greater 
than 7 is increasingly alkaline. Most chemical constituents tend to be more mobile in more acidic 
water. More alkaline conditions are considered to provide a stronger water-quality benefit 
through processes of adsorption and precipitation, and are therefore preferred.  

Comprehensive soil pH mapping is available through the Sonoma County Soil Survey (USDA, 
1972). Soil pH, however, only applies to the indirect discharge technologies that have the 
discharge water pass through the unsaturated zone. Injection wells recharge directly to the 
saturated zone and bypass the unsaturated zone; therefore, soil pH does not apply as a 
screening criterion for injection wells.  

The definition of pH can be broadened to also include groundwater pH. With respect to 
groundwater pH, chemical data indicate that the natural groundwater typically is more alkaline, 
with a pH that typically ranges from 7.5 to 8.5 within the alluvial sediments within the study area 
(DWR, 1975, 1983).  

6.3.2.11 Alluvial Spill Point 
Alluvial spill points are typically the downstream portion of the groundwater basin where the 
geology and topography converge, creating a natural condition where groundwater flows into 
the river under almost all climatic conditions. Areas with losing reaches, where river water tends 
to naturally recharge the groundwater, are less desirable discharge zones. The alluvial spill 
point provides a natural control that would help to contain the discharge zone and direct its 
migration to the Russian River.  

The discharge zone is based on the hydrogeological conceptual model for the study area based 
on the regional study by DWR (1982, 1983). Numerical groundwater flow and transport models 
were developed for this study to further support and supplement the discharge analysis, 
especially where measured groundwater elevation data were sparse.  

6.3.3 Logistics Criteria 

6.3.3.1 Discharge Permitting 
The discharge permitting criterion was used to evaluate the ability to obtain a permit for a given 
discharge method at a given location. Discharge to the groundwater is regulated by Waste 
Discharge Requirements (WDR) issued by the RWQCB. The WDR accounts for the potential 
impacts of indirect discharge and sets limits on it. Another factor is the method of discharge and 
discharge zone characteristics. This criterion was applied to evaluate how difficult it could be to 
obtain approval from the RWQCB for a given site and/or type of discharge facility.  
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Table 6.3-1 outlines the permits required for discharge to groundwater and the agencies 
responsible for those permits. This table also describes the permits required to construct such 
indirect discharge facilities and the agencies that administer those permits. 

6.3.3.2 Construction Permitting 
The construction permitting criterion addresses whether a potential site is known to contain any 
unique conditions that would require special permitting relative to other sites. A reconnaissance-
level evaluation of construction conditions using topographic maps and aerial photography was 
performed for the analysis. Table 6.3-1 describes the requisite construction and discharge 
permits for indirect discharge facilities. 

Table 6.3-1 Potentially Applicable Federal, State, Regional, and County 
Permits and Approvals, Indirect Discharge Sites 

Agency 
Type of Permit or 

Approval Regulated Activity Review Period Authority 
Federal Agency Permits and Approvals 
Army Corps of 
Engineers 

DA Permit (Section 404) Discharge of dredged or fill 
material into waters of the 
U.S. (including wetlands). 

6 to 8 months after applica-
tion submittal. Application 
based on 50% design. 10 to 
12 months if an individual 
permit is required. 

Section 404 CWA (33 USC 
1344) 

Advisory Council 
on Historic 
Preservation/ 
State Office of 
Historic 
Preservation 

Section 106 Review and 
Compliance 

Consideration of a Section 
404 permit by the Corps. 

Up to 6 months after DA 
permit application and any 
106 study result submittal. 

NHPA 36 CFR 800 

USFWS/ NMFS Section 7 Consultation Consideration of a Section 
404 permit by the Corps. 

Four to 6 months after DA 
permit application and BA 
submittal. 

16 USCA 1531 et seq: 50 
CFR Part 17, Sections 
17.94-17.96 ESA 

State Agency Permits and Approvals 
CalOSHA Permits for construction, 

trench excavations, and 
demolition 

Construction of trenches or 
excavations 5 feet or deeper 
and into which a person is 
required to descend. 
Construction or demolition of 
any building, structure, 
scaffolding, or falsework 
more than three stories high. 
The underground use of 
diesel engines in working 
mines and tunnels. 

One week after application 
submittal. 

California Labor Code 
Section 6500 

DFG Streambed Alteration 
Agreement 

Crossing of streams, rivers, 
or lakes. 

One month after application 
submittal based on 50% 
design. 

Sections 1602 of the 
California Fish and Game 
Code 

DFG Section 2081 Manage-
ment Agreement 

Potential adverse effects to 
state endangered or 
threatened species or 
species proposed for state 
listing. Incidental “take” of 
state-protected species by a 
non-state entity. 

Seven months after applica-
tion submittal based on 50% 
design. 

Section 2081 California 
Fish and Game Code 

State Office of 
Historic 
Preservation 

See Advisory Council on 
Historic Preservation 
under Corps 
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Agency 
Type of Permit or 

Approval Regulated Activity Review Period Authority 
Regional Agency Permits and Approvals 
NCRWQCB General Construction 

Stormwater NPDES 
Permit 

All stormwater discharges 
when clearing, grading, and 
excavation result in a land 
disturbance of 5 or more 
acres. 

Prior to construction. CWA 

NCRWQCB  WDR and possibly 
NPDES permit 

Discharge of reclaimed 
water/dewatering on land 
and to groundwater. 

Six months to 1 year after 
application submittal based 
on 50% design. 

Porter-Cologne Water 
Quality Act 

NCRWQCB  Section 401 Water 
Quality Certification 

Discharge of fill materials to 
waters of the U.S. 

Six months after application 
submittal based on 50% 
design. 

CWA 

BAAQMD Authority to Construct 
and Permit to Operate 

Any project that emits 
criteria pollutants. Project 
also subject to reporting 
under Toxic Hot Spots 
legislation (AB 2588). District 
oversees criteria pollutant 
emissions and odor control. 

One year or longer. New Source Review 
regulations; Clean Air Act; 
BAAQMD Regulation 2, 
Rule 2, Sections 301.2 and 
302 

County and City Agency Permits and Approvals 
Sonoma County 
PRMD 

3836 Permit  Construction in flowing 
waters 

Six weeks; must be 
approved by Board of 
Supervisors 

County Codes 

Sonoma County 
PRMD 

Subdivision or merger of 
parcels 

If City purchases property, it 
may need to merge or 
subdivide parcels. 

Two weeks to 6 months. County Codes 

Sonoma County 
PRMD 

Use Permit Development of proposed 
facilities on leased land. 

Three to 4 months. County Codes 

Sonoma County 
PRMD 

Road Encroachment 
Permit 

New transmission, water, 
gas line crossings, or con-
struction on or across county 
roads. 

One to 2 months. County Codes 

Sonoma County 
Public Works 
Department 

Grading Permit Certain grading activities if 
conducted prior to obtaining 
a building permit. 

Two months. County Codes 

Sonoma County 
Public Works 
Department 

Transportation Permit Transport of heavy or over-
sized loads on county roads.

One day. County Codes 

6.3.3.3 Property Acquisition 
This criterion was used to address the difficulty of acquiring the necessary properties for 
facilities. Sites requiring a fewer number of parcels were considered to be preferable, and the 
need for numerous small parcels was considered unfavorable. Parcel maps of the county were 
used as data sets.  

6.3.3.4 Schedule Compliance 
This criterion was used to address the additional time constraints that may be imposed because 
of construction or site access issues. Sites requiring construction of additional mitigation 
measures to address local conditions were considered less viable than sites that require fewer 
measures. Examples of such measures are additional bank stabilization, berms for floodplains, 
and earthwork for leveling the site. Site access pertains to adequate roads to the site to support 
construction and the need for a new road. Sites closer to paved primary and secondary roads 
were considered preferable. Data sources for topography are the USGS topographic maps of 
the study area.  
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6.3.4 Cost Criteria 

6.3.4.1 Facilities Construction Cost 
This criterion was used to assess projected facilities construction costs. Construction of the 
facilities is considered to be similar for the various sites. The site-specific construction cost 
factors are access to the site, offsite storage of materials, and site-specific mitigation measures. 
These considerations are independent of the cost of conveyance to the sites. 

Site access is an important consideration, because if a site has limited access, accommodation 
of construction equipment and materials will require the creation of access roads. Cost 
estimates of the creation of an access road would be on the order of $200 per linear foot. 
Similarly, onsite materials storage is crucial in making a project run efficiently, because if 
contractors have easy access to materials, construction will proceed with few complications. 
Offsite materials storage requires increased coordination of transportation on materials, which 
adds time and money to the cost of construction.  

Sites that require difficult construction because of topography or environmental features were 
considered to be less favorable. Sites located on the floodplain may require construction to 
protect the site in the event of a flood, which would drive capital costs up and make a site less 
attractive. Sites located near the riverbank may require additional bank stabilization and would 
require greater capital costs than a site that requires minimal stabilization. Because of the highly 
variable nature of these last two construction logistics, additional costs estimates are not 
available at this time. 

6.3.4.2 Operations and Maintenance Cost 
This criterion is defined as the relative costs associated with operating and maintaining an 
indirect discharge facility at a particular site. The criterion is independent of the cost of 
conveyance to that site.  

The main driver for operating and maintaining the facility at a site is access to the facilities. 
Because of the highly variable nature of these operations and maintenance needs, cost 
estimates are not available at this time; however, these costs will be low and mainly uniform 
from site to site. 

A site that is farther from the Geysers Pipeline will have increased operational costs due to 
additional pumping. As discussed in the previous subsection, sites requiring bank stabilization 
may require additional stabilization on a periodic basis due to degradation, resulting in higher 
operation and maintenance costs. 

6.4 Analysis and Conclusions 
The objective of the exclusionary screening was to eliminate areas of the study area where 
indirect discharge was not considered viable because of either subsurface conditions, proximity 
to municipal wells, or minimum required site acreage. These three exclusionary criteria were 
applied to the entire IRWP study area. The result was that approximately 21,450 acres (33.5 
square miles) of the study area were eliminated from further consideration as indirect discharge 
sites (Figure 6.4-1). This represents approximately 56 percent of the study area.  
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The remaining 16,650 acres (26 square miles) were evaluated to identify candidate sites for 
indirect discharge. 

In the second step, the analysis applied the initial preferential screening criteria to eliminate 
areas that are not well suited to indirect discharge because of their subsurface conditions. Some 
of the issues addressed in this step were limitations to the long-term sustainable discharge rate, 
reduction of the potential discharge season, and hydrogeological settings that lead to a widely 
dispersed discharge zone. These were considered physical limitations that made these sites 
less favorable for further consideration. The initial preferential screening results are not provided 
in a table, as GIS maps and groundwater modeling results were relied upon to narrow the area 
of interest using spatial analysis techniques. 

As a result of the application of the initial preferential screening criteria, 2,575 acres (4 square 
miles), representing about 4 percent of the total study area, remained to analyze for 
identification of candidate sites for indirect discharge (Figure 6.4-2). These areas are considered 
to have characteristics favorable for an indirect discharge facility. The indirect discharge sites 
identified following the initial preferential screening processes are shown in Figure 6.4-2. 

The majority of this area is in the Alexander Valley. Only a few scattered areas were identified in 
the areas south of Healdsburg. None of the area along Dry Creek met the initial preferential 
screening criteria.  

The objective of the third and final step was to identify candidate sites with the potential to 
provide a successful location for a 5 mgd indirect discharge facility. In this step, the analysis 
applied the remaining screening criteria to the indirect discharge siting long list to identify 
candidate sites. Table 6.4-1 lists the indirect discharge preferential screening results. Five of the 
remaining preferential criteria were given consideration ahead of the other remaining screening 
criteria. These criteria were considered as more central than the others in evaluating the 
potential success of a particular site. These are:  

 Floodplain 

 Proximity to existing wells 

 Reliability 

 Flexibility 

 Constructability 

As a result of this analysis, four sites were identified as having a combination of characteristics 
that are likely to provide a successful indirect discharge facility (Figure 6.4-3). The four sites 
combined account for approximately 360 acres (0.6 square miles), which represents less than 
1 percent of the study area. These sites were identified based on the available data for the 
entire study area. Site-specific investigations should be conducted to verify the results of this 
analysis. The four sites are described below: 

 Indirect discharge Site I1, shown in Figure 6.4-4, is located along West Soda Rock Lane on 
the west side of the Russian River, approximately 1 mile south of Alexander Valley Road. 

 Indirect discharge Site I2, shown in Figure 6.4-5, is in the East Alexander Valley near 
Highway 128, east of the Russian River and south of Geyserville. 
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 Indirect discharge Site I3, shown in Figure 6.4-6, is in the West Alexander Valley, near 
Highway 128, on the west of the Russian River. It is similar to Site I3, but on the other side 
of the river. 

 Indirect discharge Site I4, shown in Figure 6.4-7, is on the west side of River Road, the east 
side of the Russian River, and about 1 mile north of Asti. 
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Table 6.4-1 Results of Indirect Discharge Preferential Screening  

Indirect Discharge 
Siting – Long-List 
- Preferential 
Criteria IIPC1 IIPC2 IIPC3 IIPC4 IIPC5 IIPC6 IIPC7 IIPC8 IIPC9 IIPC10 IIPC11 IIPC12 IIPC13 IIPC14 IIPC15 IIPC16 IIPC17 
Engineering Criteria                            
Reliability Medium High High High High High High High High Medium Medium Medium Medium Medium High High Medium 
Flexibility Medium High High High Medium High High High High Low Low Low Low Low Medium High High 

Floodplain 
Within  
100-yr 

Floodplain 

Outside of 
100-yr 

floodplain 

Within 100-yr 
floodplain 

Partially within 
100-yr floodplain 

Within 100-yr 
floodplain 

Mostly 
Outside of 

100-yr 
floodplain 

Outside of 
100-yr 

floodplain 

Partially within 
100-yr 

floodplain 

Within 100-yr 
floodplain 

Partially within 
100-yr 

floodplain 

Within 100-yr 
floodplain 

Within 100-yr 
floodplain 

Within 100-yr 
floodplain 

Partially within 
100-yr 

floodplain 

Outside of 
100-yr 

floodplain 

Partially within 
100-yr 

floodplain 

Outside of 100-
yr Floodplain 

Liquefaction 
Potential Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil 

Seismic Stability Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil Alluvial Soil 
Constructability Medium High High High High High High High High High High High High Low High Medium High 
Proximity to 
Existing Wells Favorable Favorable Unfavorable Favorable Favorable Favorable Favorable Favorable Unfavorable Unfavorable Favorable Favorable Favorable Unfavorable Favorable Unfavorable Unfavorable 

Proximity to Future 
Recycled Water 
Customers 

Medium High High High High High High High High High High High High High High High High 

Soil Infiltration 
Capacity High High High High High High High High High High High High High High High High High 

Soil pH Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable Acceptable 
Alluvial Spill Point 3 - 5 miles < 3 miles < 3 miles < 3 miles < 3 miles 3 - 5 miles 3 - 5 miles 3 - 5 miles 3 - 5 miles > 5 miles > 5 miles > 5 miles > 5 miles < 3 miles < 3 miles 3 - 5 miles > 5 miles 
Logistics Criteria                                  
Discharge 
Permitting 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

Construction 
Permitting 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

Property 
Acquisition 

Few Large 
Parcels 

Few Large 
Parcels 

Several Parcels 
of Various 

Sizes 

Few Large 
Parcels 

Few Large 
Parcels 

Few Large 
Parcels 

Few Large 
Parcels 

Few Large 
Parcels 

Few Large 
Parcels 

Many, Small 
Parcels 

Few Large 
Parcels 

Several 
Parcels of 

Various Sizes 

Few Large 
Parcels 

Few Large 
Parcels 

Few Large 
Parcels 

Several 
Parcels of 

Various Sizes

Many, Small 
Parcels 

Schedule 
Compliance 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 

No Unique 
Permits 

Identified 
Cost Criteria                                   
Facilities 
Construction 

Floodplain, 
Riverbank, 
Gravel Pits 

River Bank Floodplain Floodplain Floodplain 
No Unique 

Issues 
Identified 

No Unique 
Issues 

Identified 
Floodplain Floodplain, 

Riverbank 
Floodplain, 
Riverbank 

Floodplain, 
Riverbank 

Floodplain, 
Riverbank 

Floodplain, 
Riverbank 

Floodplain, 
Riverbank Riverbank Floodplain, 

Riverbank 

No Unique 
Issues 

Identified 

Operations and 
Maintenance 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

No Unique 
Issues 

Identified 

Site Summary Potential Site Selected 
Site 

Poor Site 
Characteristics Potential Site Limited 

Potential Site 
Selected 

Site 
Selected 

Site Potential Site Poor Site 
Characteristics

Poor Site 
Characteristics

Limited 
Potential Site 

Limited 
Potential Site 

Limited 
Potential Site 

Limited 
Potential Site Selected Site

Poor Site 
Characteristic

s 

Poor Site 
Characteristics

Indirect Discharge Candidate 
Sites I1       I2 I3               I4     

 

 


