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Section 5: Analysis of Direct Discharge to Russian River 

5.1 Methodology  
Direct discharge relocation was analyzed for a large area of the Russian River. The area extends 
slightly downstream of the Discharge Study Area in the IRWP Master Plan but it remains within this 
Study Area upstream, extending from just above the Hacienda Bridge near Forestville to just below 
Cloverdale near Asti.  

The siting analysis is based on the application of criteria, approved by the Board of Public Utilities 
(BPU) on 19 January 2006, to the study area in a three-step process. In the first step, exclusionary 
criteria were applied to eliminate from further consideration reaches of the Russian River with fatal 
flaws (if any) with respect to siting of direct discharge facilities and to identify specific locations 
along the river that could be candidate sites for direct discharge. The criteria used for this first step 
are minimum site acreage, scour potential, and bank stability. In the second step, to create a 
shorter list of sites with consistent and more favorable conditions, the remaining locations were 
evaluated using two preferential criteria: proximity to existing municipal wells and mixing zone 
characteristics. The third step evaluated the remaining sites based on the remaining preferential 
criteria, listed along with all the criteria in Table 5.1-1 below. 

Overall, the criteria do not address issues such as land use compatibility, habitat, and other issues 
that will be addressed during the California Environmental Quality Act (CEQA) process. 



 

DRAFT Engineering Report, Santa Rosa IRWP Discharge Compliance Project Page 56 
City of Santa Rosa 
g:\pw-group\admin\jobs\2004\0468034\09-reports\engineering report\draftengreport-070606.doc 7/13/2006 

Table 5.1-1 Direct Discharge Siting Criteria 

   
Minimum Site Acreage 

Exclusionary Criteria 
 

River Channel Stability 

Mixing Zone Requirements 
Initial Screening 

Proximity to Existing Wells 

Reliability 

Flexibility 

Floodplain 

Liquefaction Potential 

Seismic Stability 

Constructability 

River Navigation Impacts 

Proximity to Future Recycled Water Customers 

Engineering 

Greenhouse Gas Production/Energy Use 

Discharge Permitting 

Construction Permitting 

Property Acquisition 
Logistics 

Schedule Compliance 

Facilities Construction 

Preferential Criteria 

Cost 
Operations & Maintenance 

5.2 Exclusionary Screening Criteria 

5.2.1 Minimum Site Acreage 
The minimum site acreage is the minimum allowable space required to locate direct discharge 
facilities at a particular point along the river. The assumed minimum site acreage accounts for the 
largest possible discharge configuration that was discussed in Section 4, in terms of linear distance 
along the bank of the river and minimum acreage for the facilities (these two factors are not 
required for the same outfall configuration). The definition of the minimum site acreage was 
developed through geographical information system (GIS) evaluation. 

The side channel outfall (Section 4.2.2) would require the largest surface area for siting of facilities 
at the river. It would occupy approximately two acres along the bank of the river. The in-bank 
diffuser (Section 4.2.4) would require up to 500 linear feet along the bank of the river to be able to 
convey the necessary discharge volume. The candidate site should accommodate both of these 
conditions, so sites that do not meet these requirements were excluded from further consideration. 

The acreage needed for specific facilities does not include access roads, easements, or the location 
of temperature and oxygenation facilities at the point of discharge.  
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5.2.2 River Channel Stability 
For direct discharge, the fatal flaws with regard to geotechnical evaluations are riverbank stability 
and scour. Included in the evaluation of riverbank stability is the phenomenon of meander, or the 
degree to which the low-flow channel moves within a wider channel over time. These criteria are 
exclusionary because facilities located in reaches of the river where there is a high potential for 
scour or erosion, or a high potential for the channel to move away from its current location, have a 
great likelihood of failure. 

Relevant data were collected during recent field investigations, through historical aerial 
photography, and by GIS evaluation.  

Scour is the removal of material from the bed and banks of a river by stream flow. It can be affected 
by many factors, including changes in hydrologic conditions, engineered structures such as bridges 
or riprap, the curvature or sinuosity of the stream, channel width, the presence of point bars, 
gradient, and the strength of the geologic materials in which the stream flows. Scour potential was 
summarized using three classifications: high, moderate, and low. For the purposes of the 
exclusionary screening, reaches with scour classifications of moderate and low were retained for 
further evaluation. The categorization of scour for each location along the river within the study area 
was the result of recent field investigations. 

Bank stability is considered to be the potential for a riverbank to erode or experience undercut. 
Factors affecting bank stability are vegetation, angle of bank inclination, and location on the inside 
or outside of the bend. Increased vegetation generally increases stability. Angles of inclination for 
banks should be relatively low unless they comprise mostly bedrock. Banks on the outside of a 
bend are generally less stable because of higher shear velocities. For our screening, stability was 
categorized as stable, less stable, slightly eroding, and eroding. Riverbanks characterized as stable 
and less stable were retained for further evaluation. Bank stability was determined through recent 
field investigations. 

Meander is the trace of the channel over time. The meander of the river has been traced and 
summarized for the past 65 years through a series of aerial photographs and topographic maps. 
Meander was categorized as low, moderate, and high, with high indicating the greatest likelihood of 
the channel to move based on the historic record. Reaches having a meander summary of 
moderate and low were retained for further evaluation. 

5.3 Preferential Screening Criteria 
Once the exclusionary criteria were applied, and individual sites were selected for further 
evaluation, the preferential screening criteria were applied in a two-step process. This first step 
consisted of narrowing the number of sites into a shorter list based on two initial screening 
preferential criteria that will yield more favorable conditions. In the second step, we examined the 
shortened list and applied the remaining preferential criteria to select a shorter list of most favorable 
sites. The initial preferential criteria are mixing zone characteristics and location inside or outside of 
municipal well source areas, or a mixing zone that overlaps a municipal well source area. The 
remaining preferential criteria were applied to the sites. 
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5.3.1 Initial Screening Criteria 

5.3.1.1 Mixing Zone Requirements 
A mixing zone is a region within the river where effluent water mixes with river water to achieve a 
desired standard of water quality at the zone’s edge. Within the mixing zone, the constituent 
concentrations are allowed to exceed water-quality standards if doing so does not cause acutely 
toxic conditions.  

Initial evaluation of sites based on this criterion allowed removal of those sites that would present 
significant challenges in permitting. 

While mixing zones initially are dependent on the method of discharge, mixing also can be affected 
by the characteristics of the channel downstream of the point of discharge. Shorter overall mixing 
zones are preferred, because they have less potential to impact aquatic life and beneficial uses of 
the river than do larger mixing zones. 

Mixing zone characteristics were evaluated on the basis of channel sinuosity and the potential for 
the channel to become attached to the bank. Channel sinuosity is the ratio of the length of the 
channel to the length of the valley containing the channel. The more sinuous the channel is 
immediately downstream, the better the mixing. 

Attachment to the bank by the discharge generally diminishes mixing, because of the inability of the 
plume to spread in the direction of the bank, and because of recirculation and lower velocities. This 
potential was evaluated by assessing the channel downstream of the point of discharge for bends 
toward or away from the side on which an outfall would be located. If the channel downstream of 
the point of discharge bends away from the side on which an outfall would be located, the mixing 
was considered poor, whereas if the channel bends into the side on which the outfall would be 
located, then mixing was considered good. The rationale behind this convention is that if the 
channel bends away from the side of the discharge point, the current pushes most of the flow into 
the bank, increasing the likelihood of bank attachment. If the channel bends in the direction of the 
discharge side, the current is likely to carry the discharge into the middle of the channel, resulting in 
deflection and mixing. 

Initial mixing zone evaluations, as mentioned above, were performed. More detailed mixing zone 
evaluations will be performed on a site-specific basis to evaluate the short list of direct discharge 
sites. 

5.3.1.2 Proximity to Existing Wells 
The study area contains several municipal water-supply wells that pump groundwater for drinking 
water from the unconsolidated alluvial sediments located close to the river. Sites within a municipal 
well source area, or sites that would result in an overlap of a potential mixing zone and a municipal 
well source area, are considered to be less attractive. Preferred sites are outside of any well source 
area; based on preliminary mixing zone study results, they may need to be at least 3,000 feet 
upstream of the boundary of well source areas, depending on the method of discharge. This 3,000-
foot buffer allows for complete mixing in most configuration scenarios before discharge comes into 
contact with one of the well source areas. 

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 does not identify an exclusion 
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zone for any activities; rather, it is a method by which to identify activities located in the vicinity of 
the well that may impact water quality. Well source areas are described in this report consistent with 
several considerations described below. 

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 
while still providing information about how the siting for the direct 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 calculated source area delineations were developed by various water purveyors for their water-
supply wells, and this information is proprietary. To protect confidentiality, where appropriate, the 
source area delineation developed for this siting criterion was based on the DHS Modified 
Calculated Fixed Radius Method.  

The equation for the calculated fixed radius (R) is Rt = √(Q t / π η H) 

Where Rt is the source area radius corresponding to time in years, Q the maximum pumping 
capacity of the well in feet3/year, t the time of travel in years, η is the effective porosity as a decimal 
percent (if unknown, it is assumed to be 0.2), and H is the screened interval of well in feet (if 
unknown, it is assumed to be 10 percent of Q gpm, 10 feet minimum).  

Because of the assumption that the screened interval is 10 percent of the maximum pumping 
capacity of the well, the variation with respect to pumping drops out of the equation. With the other 
default values, the 10-year source area radius is 3,344 feet for all wells; this was rounded to 3,500 
feet.  

The modified calculated fixed radius method is shifted based on groundwater flow. The default 
circle using the source area radius developed by the calculated fixed radius method is multiplied by 
1.5 in the upgradient direction and 0.5 in the downgradient direction. The crossgradient direction is 
left unchanged. The resultant is shifted towards the upgradient direction.  

The results define an oval with a downgradient length of 1,750 feet and an upgradient length of 
5,250 feet. This result accounts for a reasonable approximation of the well source areas within the 
study area and stems from a uniform method for evaluation.  

5.3.2 Engineering Criteria 

5.3.2.1 Reliability 
The following considerations were evaluated in the application of the criterion of reliability to 
candidate sites. A reliable system is defined as one that performs consistently (i.e., provides the 
discharge capacity along with the mixing characteristics specified by known physical parameters) 
under the expected range of conditions with the least likelihood of system failure. The discharge 
facilities will be expected to perform over a long period of time under a wide array of environmental 
conditions. 

A site’s layout, combined with the channel’s ability to provide the necessary dilution with a broad 
range of flows, determines the ability to maintain direct discharge over time in a reliable manner. 
The need to provide additional stabilization decreases the viability of a candidate site.  
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Sites where the river channel has a higher likelihood of moving away from or eroding into direct 
discharge facilities are less reliable than sites on reaches with historically stable banks. Similarly, if 
the channel downstream of the point of discharge has a greater potential for variation in location, 
degradation (erosion), or aggradation (deposition), thus changing the characteristics of the mixing, 
that site was considered less reliable.  

5.3.2.2 Flexibility 
A flexible site is defined as one that can be more readily modified or operationally adapted to 
address the changing regulatory environment. The more a site provides for differing current and 
future regulations and political options, the better it was considered to be compared to a site that 
doesn’t provide as many.  

In particular, the adoption of the proposed Basin Plan amendment for temperature and oxygenation 
may require additional facilities to meet the new water-quality standards. Such facilities, as 
mentioned above, could require more space; hence, a site having the flexibility to locate such 
facilities at the point of discharge was considered to be more favorable than a site that would 
require the location of such facilities at a pump station or the wastewater treatment plant. In 
addition, a site that can accommodate the full range of discharge options discussed in Section 4.2 
was preferred over sites that can only physically allow for one or two discharge alternatives. 

5.3.2.3 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.  

In general, the side outfall options could be constructed without affecting the existing conditions 
enough to call for hydraulic modeling; however, bank stability improvements, large outfall/diffuser 
foundations, or other diffuser options with in-river grading may require hydraulic modeling. Larger 
structures, such as cooling towers, if constructed in the floodplain or floodway, would be cause for 
hydraulic modeling and investigation and most likely would cause a rise to the water surface if no 
mitigated measures were jointly constructed. 

5.3.2.4 Liquefaction Potential 
Liquefaction is a phenomenon in which the strength and stiffness of a soil are 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 water exerts a 
pressure on the soil particles that influences how tightly the particles themselves are pressed 
together. Prior to an earthquake, the water pressure in soils is relatively low. Earthquake shaking 
can cause water pressure to increase to the point at which the soil particles can readily move with 
respect to each other and cause unstable earth. 

This criterion was used to assess the likelihood that a prospective site would experience 
liquefaction during a seismic event, which could cause significant damage to the facility. Greater 
liquefaction potential increases the likelihood of damage to facilities, and therefore it makes a site 
less viable relative to sites with lesser liquefaction potential. Liquefaction susceptibility maps for the 
project area were derived from USGS OFR 00-444 (Knudsen and others, 2000) and USGS OFR 
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06-1037 (Witter and others, 2006). For some of the areas, data do not exist. The classifications of 
liquefaction we used are very high, high, moderate, and low. In general, though, almost all of the 
soils on or near the river have a very great potential for liquefaction. Because of its relative 
uniformity among the candidate sites, liquefaction potential was a less useful siting criterion, 
although it will need to be accounted for as part of the facility design. 

5.3.2.5 Seismic Stability 
The seismic stability criterion was used to evaluate the various geologic features upon which a site 
is located and how those features might impact direct discharge facilities. Seismic stability was 
evaluated for the following characteristics: facility location on or near an active fault, on or near 
serpentinite bedrock, or both. 

The Holocene-active faults in the IRWP Discharge Compliance Project 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. 

If possible, sites that are situated on serpentinite bedrock should be avoided. Serpentinite may 
contain chrysotile, a fibrous mineral commonly known as asbestos, a potentially hazardous 
substance. Serpentinite also is particularly prone to landsliding. 

Geologic maps and GIS layers of geology and faulting were developed for the IRWP Discharge 
Compliance Project study area vicinity. 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), USGS OFR 06-1037 (Witter 
and others, 2006), and the California Geological Survey (Jennings, 1994). 

5.3.2.6 Constructability 
This criterion was used to assess the constructability of facilities at a given site, taking into account 
the ability to construct a range of facilities on the given topography, site access, and the amount of 
dewatering required. In general, the engineering criterion accounts for the difficulty in locating 
discharge facilities at a given site and whether there are conditions on or adjacent to the river that 
would require additional safeguards. 

Part of this criterion is consideration of topography, which involves the change in elevation or slope 
of the site. Sites with steep riverbanks present challenges to different types of discharge modes and 
the ability to construct them. For example, the in-bank diffuser may not be constructible, or would 
require excessive stabilization, if located on a steep slope. If site access is limited or cannot be 
developed, the site will face logistic challenges in construction that reduce its viability.  

Finally, sites located next to lagoons or areas of high year-round groundwater would require 
additional dewatering that could present challenges to the construction of certain facilities, or 
construction in general, taking into account on-site material storage. 

5.3.2.7 River Navigation Impacts 
This criterion defines the effects of boat traffic on the Russian River based on site-specific channel 
characteristics. While impacts to river navigation are largely dependent on the method of discharge, 
if each site is evaluated for all modes of discharge, the characteristics of the channel at the point of 
discharge are important. In-stream diffusers will be the most important method of discharge with 
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regard to this criterion, because none of the other modes of discharge has components within the 
channel of flow. 

The U.S. Army Corps of Engineers, which has jurisdictional authority within the channel itself, does 
not require a minimum depth of water above structures within the channel. Nevertheless, a 
minimum depth for diffusers was established to minimize damage to diffuser ports from river 
navigation. In addition, maintaining a minimum depth decreases the risk of injury or damage to 
recreational vessels and their passengers.  

A multi-port diffuser for direct discharge of 69 mgd would have 1-foot-diameter ports protruding from 
the bottom of the river with 1 foot of clearance from the bottom of the channel to the bottom of the 
port opening. This would require a total of two feet of clearance from the bottom of the channel. 
Clearance over the top of the ports is estimated to be two additional feet to allow for passage of 
boat traffic without damaging the ports. The total minimum depth requirement is thus four feet for in-
stream diffusers. 

Because this criterion only applies to in-stream diffusers, it is not exclusionary, and other modes of 
discharge can be considered for locations that meet the criterion. 

5.3.2.8 Proximity to Future Recycled Water Customers 
Proximity to future recycled water customers allows a site to provide multiple usages 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 
providing a beneficial use to the local farmers.  

Areas near active agriculture were considered more favorable. Data sets to estimate potential future 
recycled water customers, and to identify areas that are already actively engaged in agriculture, 
included land use data, topographic maps, and aerial photography. 

5.3.3 Logistics Criteria 

5.3.3.1 Discharge Permitting 
The discharge permitting criterion was used to identify sites with the greatest potential to obtain a 
permit. Discharge to surface waters is regulated under the Clean Water Act’s NPDES permit 
program and administered by the RWQCB through Waste Discharge Requirements (WDR), as 
discussed in detail in Section 2.3. The permit program accounts for the potential impacts of direct 
discharge and sets limits on it. One factor in determining the ability to obtain a permit would be the 
proximity of municipal water supply source facilities. Another factor is the method of discharge and 
mixing zone characteristics. If a site only allows one type of discharge that provides poor mixing, 
permitting would be more difficult. This would affect the viability of a candidate site. 

Table 5.3-1 outlines the permits required for discharge to surface waters and the agencies 
responsible for those permits. This table also describes the permits required to construct such direct 
discharge facilities and the agencies that administer those permits. 

5.3.3.2 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-
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level evaluation of construction conditions using topographic maps and aerial photography was 
performed. Table 5.3-1 describes the requisite construction and discharge permits for direct 
discharge facilities in the Russian River. 

Table 5.3-1 Potentially Applicable Federal, State, Regional, County, and City 
Permits and Approvals, Direct 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. 

4 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 
Caltrans Encroachment Permits Use of California rights-of-

way for installation of pipe-
lines along state freeways 
and roads. 

2 months after certification of 
EIR. 

21 CCR 14.11.1-14.11.6 

Caltrans Transportation Permit Transport of heavy or 
oversized loads on state 
roads during construction. 

Same day as applied for. California Vehicle Code 
Section 35780; California 
Streets and Highway Code 
117, 660-711 

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. 

1 week after application 
submittal. 

California Labor Code 
Section 6500 

DFG Streambed Alteration 
Agreement 

Crossing of streams, rivers, 
or lakes. 

1 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. 

7 months after application 
submittal based on 50% 
design. 

Section 2081 California 
Fish and Game Code 

State Lands 
Commission 

Lease Construction within State 
Lands Commission 
Jurisdiction. 

 Public Resource Code 
Sections 6005, 6105, 6108, 
6216, 6301, 6309, 6321, 
6501, 6501.1, and 6501.2 

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

6 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. 

6 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. 

1 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 

3836R Permit  Construction in flowing 
waters. 

6 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. 

2 weeks to 6 months. County Codes 

Sonoma County 
PRMD 

Use Permit Development of proposed 
facilities on leased land. 

3 to 4 months. County Codes 

Sonoma County 
PRMD 

Road Encroachment 
Permit 

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

1 to 2 months. County Codes 

Sonoma County 
Public Works 
Department 

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

2 months. County Codes 

Sonoma County 
Public Works 
Department 

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

1 day. County Codes 

5.3.3.3 Property Acquisition 
This criterion was used to address the difficulty in acquiring the necessary property(s) for facilities. 
Sites requiring a fewer number of properties to acquire are considered superior. For direct 
discharge, some sites will require only one parcel to accommodate facilities, whereas others might 
require several. Parcel maps of the County were used to determine potentially affected parcels. 

5.3.3.4 Schedule Compliance 
This criterion was used to address the difficulty of constructing the facilities and making them 
operational within the time frame specified in the NPDES permit. The overall system, consisting of 
conveyance (pipeline and potentially one or more new pump stations) and discharge facilities, was 
considered, but for this stage of the siting analysis, it was assumed that the discharge facility will be 
the driver in terms of construction and attaining operational status.  

Consideration was given to the short windows of construction allowed, and in particular to the in-
water work, which needs to be performed in an efficient and timely manner. In addition, construction 
of additional mitigation measures to address local conditions was viewed as a factor, making some 
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sites less viable than others requiring fewer measures. Examples of additional mitigation measures 
are additional bank stabilization, berms for floodplains, and earthwork to level the site.  

Site access was another consideration. It pertains to whether adequate roads to the site support 
construction or whether new roads would be required. Sites closer to paved primary and secondary 
roads were considered preferable. Data sources for topography are the USGS topographic maps of 
the study area. 

5.3.4 Cost Criteria 

5.3.4.1 Facility Construction Cost 
This criterion was used to assess projected facility construction costs, the driving factors for which 
are access to the site, onsite materials storage, and dewatering issues.  

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 for 
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, in that if contractors have easy 
access to materials, construction proceeds with few complications. Offsite materials storage 
requires increased coordination of transportation of materials, which adds time and money to the 
cost of construction. Finally, sites that require more dewatering will drive up construction costs. 
Such sites include lowland or wetland sites and sites adjacent to existing lagoons.  

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

Because of the highly variable nature of operations and maintenance needs at different sites, cost 
estimates are not available at this time; however, these costs will be low and mainly uniform from 
site to site. 

5.4 Analysis and Conclusions 
The results of the exclusionary screening process that was applied to the study area are the 
reaches of river shown in Figure 5.4-1. The reaches that meet the exclusionary criteria were 
determined using topographic maps, aerial photography, and field verification. The chosen 
unnamed reaches represent sites with more than 2 acres or 500 linear feet of open riverbank, low 
to moderate scour potential, reasonably stable banks, and low to moderate river meandering. 

From these reaches of river, individual locations were chosen that could be representative of a 
particular reach within a parcel or group of parcels. The result of this process is a list of 58 discrete 
sites on both sides of the river. These 58 sites are shown in Figure 5.4-2.  

In the second step of the siting analysis, the two initial preferential screening criteria, mixing zone 
requirements and proximity to existing wells, were applied to these 58 sites to reduce their number 
to 33. Table 5.4-1 lists the results of the direct discharge initial preferential screening. The direct 
siting short list includes those sites with a medium to high degree of mixing, based on downstream 
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channel sinuosity and attachment to bank, as well as sites that are more than 3,000 feet upstream 
of the boundary of a municipal well source area. The direct discharge short-list sites are shown in 
Figure 5.4-3.  

The final and third step of the analysis involved examining the short-list sites on an individual basis 
and applying the remaining preferential criteria to determine the short list of four direct discharge 
candidate sites for potential location of direct discharge facilities. Table 5.4-2 lists the results of the 
direct discharge preferential screening. The direct discharge candidate sites, shown in Figure 5.4-4, 
represent those sites that best satisfy the screening, logistics, and cost criteria. Details of these 
sites are shown in Figures 5.4-5 through 5.4-8. Each of these figures indicates the linear distance 
needed for the in-bank diffuser option. The four sites are described below. 

 Direct discharge Site D1 is shown in Figure 5.4-5. This site corresponds to a river mile about 
23.1 miles from the mouth of the Russian River near Forestville. The facilities would be 
located on the south side of the river on one parcel. This site is approximately 1,000 feet 
downstream of the Steelhead Public Beach.  

 Direct discharge Site D2 is situated on the east bank of the Russian River at approximately 
River Mile 28.8 south of Windsor. This location is shown in Figure 5.4-6. Immediately east of 
the site are two lagoons split by a levee with an access road between them. 

 Direct discharge Site D3 is located at River Mile 33.0, approximately 1,000 feet downstream 
of the Highway 101 Bridge immediately south of Healdsburg. The site is located on the 
eastern bank of the river. Figure 5.4-7 shows the location of this site on the map relative to 
the other IRWP features. 

 Direct discharge Site D4 is located at River Mile 48.2, approximately 1,000 feet downstream 
of the Alexander Valley Road Bridge. The site is located on the western bank of the river. 
Figure 5.4-8 shows the location of this site on the map relative to the other IRWP features. 

Table 5.4-1 Results of Direct Discharge Initial Preferential Screening  

Direct Discharge 
Sites Meeting 
Exclusionary  

Criteria(1) River Mile 
Attachment to 

Bank 
Channel 
Sinuosity 

Mixing 
Zone 

Proximity to 
Existing 

Wells 

Direct 
Discharge 

Siting Short 
List(2) 

Lower Russian River 
(most downstream site) 19.0 Slightly deflected Low Medium None DIPC1 
Lower Russian River 19.3 Deflected Low Medium None DIPC2 
Lower Russian River 20.2 Slightly attached High High None DIPC3 
Lower Russian River 20.8 Slightly deflected Medium High None DIPC4 
Lower Russian River 22.7 Straight Low Medium None DIPC5 
Lower Russian River 22.9 Straight Low Medium None DIPC6 
Lower Russian River 23.1 Deflected Medium High None DIPC7 
Lower Russian River 23.2 Slightly attached Low Low Municipal  
Lower Russian River 23.2 Slightly deflected Low Medium Municipal  
Lower Russian River 23.4 Attached Low Low Municipal  
Lower Russian River 24.4 Attached Low Low Municipal  
South of Windsor 24.8 Straight Low Medium Municipal  
South of Windsor 25.0 Straight Low Medium Municipal  
South of Windsor 25.0 Straight Low Medium Municipal  
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Direct Discharge 
Sites Meeting 
Exclusionary  

Criteria(1) River Mile 
Attachment to 

Bank 
Channel 
Sinuosity 

Mixing 
Zone 

Proximity to 
Existing 

Wells 

Direct 
Discharge 

Siting Short 
List(2) 

South of Windsor 25.2 Slightly deflected Low Medium Municipal  
South of Windsor 25.7 Attached Low Low Municipal  
South of Windsor 26.2 Straight Medium Medium Municipal  
South of Windsor 26.2 Straight Medium Medium Municipal  
South of Windsor 26.4 Straight Low Medium Municipal  
South of Windsor 26.4 Straight Low Medium Municipal  
South of Windsor 26.7 Straight Low Medium Municipal  
South of Windsor 27.6 Deflected Low Medium None DIPC22 
South of Windsor 28.4 Slightly attached Medium Medium None DIPC23 
South of Windsor 28.5 Deflected Medium High None DIPC24 
South of Windsor 28.8 Straight Low Medium None DIPC25 
South of Windsor 29.3 Slightly deflected Low Medium None DIPC26 
South of 101 Bridge 29.9 Slightly deflected Low Medium Municipal  
South of 101 Bridge 30.4 Slightly deflected Medium Medium Municipal  
South of 101 Bridge 30.4 Slightly deflected Low Medium Municipal  
South of 101 Bridge 30.8 Slightly deflected Low Medium Municipal  
South of 101 Bridge 31.5 Slightly deflected Low Medium None DIPC31 
South of 101 Bridge 32.3 Slightly deflected Low Medium None DIPC32 
South of 101 Bridge 32.4 Attached Low Low None  
South of 101 Bridge 33.0 Slightly deflected Low Medium None DIPC34 
South of Alexander 
Valley Road Bridge 43.6 Slightly deflected Medium High None DIPC35 
South of Alexander 
Valley Road Bridge 44.8 Slightly deflected Low Medium None DIPC36 
South of Alexander 
Valley Road Bridge 46.0 Slightly deflected Low Medium None DIPC37 
South of Alexander 
Valley Road Bridge 46.6 Slightly deflected Medium High None DIPC38 
South of Alexander 
Valley Road Bridge 47.1 Slightly deflected Low Medium None DIPC39 
South of Alexander 
Valley Road Bridge 47.3 Straight Low Medium None DIPC40 
South of Alexander 
Valley Road Bridge 47.4 Straight Low Medium None DIPC41 
South of Alexander 
Valley Road Bridge 47.7 Slightly deflected Low Medium None DIPC42 
South of Alexander 
Valley Road Bridge 48.2 Straight Low Medium None DIPC43 
South of Alexander 
Valley Road Bridge 48.2 Straight Low Medium None DIPC44 
North of Alexander 
Valley Road Bridge 49.8 Slightly attached Medium Medium None DIPC45 
North of Alexander 
Valley Road Bridge 50.3 Straight Medium Medium None DIPC46 
North of Alexander 
Valley Road Bridge 50.6 Slightly attached Medium Medium None DIPC47 
North of Alexander 
Valley Road Bridge 50.8 Attached Medium Low None  
North of Alexander 
Valley Road Bridge 51.4 Attached Low Low None  
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Direct Discharge 
Sites Meeting 
Exclusionary  

Criteria(1) River Mile 
Attachment to 

Bank 
Channel 
Sinuosity 

Mixing 
Zone 

Proximity to 
Existing 

Wells 

Direct 
Discharge 

Siting Short 
List(2) 

North of Alexander 
Valley Road Bridge 52.0 Slightly attached Medium Medium None DIPC50 
North of Alexander 
Valley Road Bridge 53.3 Attached Low Low None  
Gallo/Asti 57.1 Attached Low Low None  
Gallo/Asti 58.1 Slightly deflected Medium Medium None DIPC53 
Gallo/Asti 58.9 Deflected Medium High None DIPC54 
Gallo/Asti 59.5 Slightly attached Low Low None  
Gallo/Asti 59.8 Straight Low Medium None DIPC56 
Gallo/Asti 60.5 Slightly attached Low Low None  
Gallo/Asti  
(most upstream site) 61.3 Straight Low Medium None DIPC58 

Notes: 

(1) The direct discharge sites remaining after application of exclusionary criteria are listed from downstream to upstream 
along both sides of the Russian River (as shown in Figure 5.4-2). 

(2) The direct discharge sites remaining after application of initial preferential criteria are shown in Figure 5.4-3. 

5.5 Candidate Sites 

5.5.1 Site D1 – Lower Russian River at Forestville  
The City has requested that a direct discharge location be identified downstream of the Sonoma 
County Water Agencies intakes, if possible, so that an alternative is considered that does not affect 
the water quality of the water supplied by the Water Agency. A site within the IRWP Discharge 
Study Area was not identified using the criteria and methodology established in this Section. Areas 
within approximately 4 miles downstream of the Study Area boundary were investigated and Site 
D1 was identified and appeared to best meet the criteria with exceptions as described below. 

The channel in this location is stable, with low scour, and is not likely to relocate to another location 
within the valley. This will provide system reliability. Downstream of this site, the channel has a 
degree of irregularity that will provide good mixing, as indicated by the channel characteristics 
alone.  

The channel at this location is relatively wide; it would allow for an in-river diffuser as well as the 
other methods of discharge, including the in-bank option. This allows assessment of all forms of 
discharge to determine the best results with respect to mixing.  

No active faults are in the area, and the site is situated on alluvium rather than serpentinite. The site 
is within close proximity to a major access road, which would be advantageous for construction and 
operations and maintenance costs. 

Challenges presented by this site include a limited number of potential recycled water customers. 
Further, the site is totally within the floodplain and within the 100-year FEMA regulatory floodway, 
making it less flexible for compliance with future regulations.  

Temperature and oxygenation facilities might have to be sited at an offsite pump station or at the 
plant. On the other hand, the site is large enough for temperature and oxygenation facilities should 
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a foundation be built out of the floodplain, but the latter activity could increase the cost of 
construction considerably, given the cost of fill or raised foundations. 

Site D1 does not fully comply with the preferential criterion “Proximity to Existing Wells” as 
described in Section 5.2.1.2. The Russian River County Water District operates community wells 
upstream and downstream of Site D1. One well is located upstream of Site D1, but within the 
source area delineation associated with using the DHS Modified Calculated Fixed Radius Method. 
One well is located downstream of Site D1 and may not meet the criteria for mixing above the well 
source area for all discharge facility options. 

Additional work will be necessary to determine what impacts, if any, a discharge facility at Site D1 
would have on nearby community wells and whether mitigation measures, such as augmenting or 
replacing water supply during the discharge season, could be implemented to make site D1 
acceptable.  


