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July 7, 2023 
 
 
Alameda County Planning Department 
399 Elmhurst St #140  
Hayward, CA 94544 
 
 
RE: Water System Conceptual Design Report for The Mosaic Project APN 85-1200-1-16 
 

Dear Alameda County Planning Department: 

Balance Hydrologics (Balance) led the effort to site, install, and test two (2) new wells – Well 20-1 and 
Well 17-1 – on a 37-acre parcel (APN 85-1200-1-16) at 17015 Cull Canyon Road, Castro Valley, CA.  
The well drilling and yield testing work was conducted under California Professional Geologist and 
Certified Hydrogeologist license held by Barry Hecht, PG 3664 and CHg 50.  The installation of the wells 
and the evaluation source capacity of each well were in conformance with Title 22 of the California Code 
of Regulations (CCR §64554) and State and County standards.  We have reviewed the report “The 
Mosaic Project - Water System Conceptual Design Report, March 2022” by SRT Consultants and can 
confirm that the data they used in Section 1.2 Supply Sources are correctly reported from our findings and 
analysis of the two new wells. 

Sincerely,  

BALANCE HYDROLOGICS, INC.  

 

  
Mark Woyshner, M.Sc.Eng 

Principal Hydrologist / Hydrogeologist 

  
Barry Hecht, PG, CHg 50 

Senior Principal 
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The proposed Mosaic camp requires the development of a new public water system (PWS), 
permitted through the State Water Resources Control Board (SWRCB or State) Division of 
Drinking Water (DDW). The new water system will include a water supply and delivery system 
that provides potable water year-round to the new facilities, in compliance with the requirements 
of the DDW, as well applicable Alameda County regulations. The following summary details the 
supply and demand analysis that has been approved by DDW and the conceptual design plan for 
the new facilities.  

1.1. Water Demands 

The following section details the water system demand estimate and the methodology and 
assumptions used to develop the average day demand (ADD) and maximum day demand (MDD) 
of the system. The methodology and values presented have been reviewed and preliminarily 
approved by DDW; final approval is anticipated with the submittal of the first major deliverable to 
the State. The water demand analysis included below is specific to potable water usage at the 
site, which will be supplied by the groundwater sources identified in Section 1.2. Any irrigation 
water demands will be supplied exclusively by greywater and rainwater sources and are not 
included in the following analysis. 

1.1.1. Demand Methodology 

With approval from DDW, Mosaic has estimated water demands using conservative assumptions 
that are specific to their proposed operations in order to provide an accurate baseline for water 
supply planning. Additionally, the Alameda County permitting process and the specific site 
constraints have dictated clear onsite usage patterns related to the proposed onsite wastewater 
treatment system, therefore providing relevant demand data for the potable water system. 
Representative per capita water use values are applied to the projected peak number of people 
present on site on a daily basis to determine the average and maximum daily demands of the 
system. 

1.1.2. Water Demand Estimate Assumptions 

The per capita water demand estimates are aligned with the analysis conducted by Northstar 
Engineering (Northstar) for the sizing and design of the onsite wastewater treatment 
infrastructure. The values used to size the wastewater facilities were developed to accurately 
estimate the projected water demands at the site, based on the detailed programming prepared 
by Mosaic staff and in compliance with Alameda County Environmental Health (ACEH) standards. 

The per capita water use is estimated based on the anticipated types of water users on site, 
including: 

● The campers, counselors, and teachers that will be on-site for week-long stays during the 
planned outdoor and summer camp programs, and over the weekend programs 
throughout the year; 
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● The caretaker house, which will be the property caretaker’s residence and has a total of 3 
bedrooms; and 

● The family dwelling that will serve as Mosaic staff’s permanent home, with a total of 8 
bedrooms. 

As shown in Table 1, the daily water usage estimates are expressed per capita for temporary 
stays (campers and counselors), coupled with the maximum site occupancy for planned camp 
sessions based on the County-approved peak design values for the onsite wastewater system. 
In accordance with ACEH standards, the water usage estimates for residents are expressed in 
terms of water usage per bedroom, rather than the expected per capita. The per-bedroom usage 
provides a conservative water usage estimate and assumes that all of the bedrooms in the 
residence will be occupied throughout the year, which may not be the case depending on staffing 
and camp programming. 

Table 1  Water Demand Assumptions 

Water Demand Type Per Capita Water 
Demand Estimate  

Demand Type  Peak 
Occupancy 

Campers & Counselors  25 gpd per person 1 Temporary Stay  108 persons 

Facility Type Daily Water Demand Per 
Bedroom  

Demand Type  No. of 
Bedrooms  

Caretaker House 150 gpd per bedroom 2 No. of Bedrooms  3 Bedrooms 

Permanent Dwelling Residence 
(up to 3 Bedrooms) 

150 gpd per bedroom 2 No. of Bedrooms 3 Bedrooms 

Permanent Dwelling Residence 
(any additional bedroom, for up to 
5 additional bedrooms) 

75 gpd per bedroom 3 No. of additional 
Bedrooms  

5 additional 
bedrooms 

1. The daily water usage estimate for campers and counselors is a conservative estimate based on a 
previous estimate conducted by Northstar for similar camp operations, and the EPA’s Onsite 
Wastewater Treatment Systems Manual recommended values for camps.  

2. The daily water usage estimate for the caretaker house provides a conservative estimate of 150 
gpd per bedroom for the 3-bedroom house, based on the ACEH standards for dwellings. 

3. The daily water usage estimate for all additional bedrooms over 3 bedrooms is based on ACEH 
design standards for dwellings. 

Mosaic leadership has developed a detailed schedule of their programs and activities, which 
provides a basis for the anticipated number of people occupying the site throughout the year. The 
camp programming will involve 12 (twelve) weekend programs throughout the year, 18 week-long 
outdoor project sessions (10 during the Winter & Spring and 8 in the Fall), and 5 week-long 
summer camps. 

The week-long camps will be 5-day/4-night programs that will run from 11am on Monday to 
1:30pm on Friday. Based on the planned daily activities, the water demand estimates consider 
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½-day water demand on Mondays and ¼-day water demand on Fridays for the campers and 
counselors.1 The Summer Sessions will run from June to August, while the week-long Outdoor 
Programs will run in the fall (September - October) and in the spring (April - May). The weekend 
programs are scheduled throughout the year, but will not run concurrently with the weekly 
sessions.2 The programs will also be spaced out so that there would never be more than two (2) 
consecutive 5-day/4-night programs. The peak daily water demands for each type of 
programming was estimated by combining the per capita water use and planned occupancy, as 
shown in Table 1. In total, it is estimated that the camp will be in session approximately 140 days 
a year, and water demands on the remaining days will be based on the usage of full-time residents 
(qualified below as “Baseline Use”). 

Table 2        Peak Daily Water Demands Scenarios 

Water Usage Scenario Peak Water Demands 

  Gallons per day 

Baseline Use 1,275 

Outdoor Programs 3,975 

Outdoor Programs - First day 3,075 

Outdoor Programs - Last day 2,400 

Summer Programs 3,975 

Summer Programs - First  day 3,075 

Summer Programs - Last day 2,400 

Weekend Program 3,975 

The daily water demand scenarios presented in Table 2 were applied to the annual programming 
prepared by Mosaic staff. The total annual potable water demand is estimated to be approximately 
786,000 gallons. 

The ADD was calculated as the daily average of the total annual water demand, for an estimate 
of 2,155 gallons per day (gpd), or 1.50 gallons per minute (gpm). This value actually represents 
the average daily use under maximum conditions, given that the maximum occupancy is utilized 
in calculating water use onsite during all the camp sessions. As shown in Table 3, the anticipated 

 
1 These values were estimated based on the following programming experience: (1) students will not use 
the showers on the first and last day of camp, and dinner will not be served on the last day 
(breakfast/lunch service has light water usage relative to dinner). 
2 A week-long program will never be held on the same week of a weekend program. 
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MDD is 3,975 gpd, which corresponds to the peak daily water usage during a Summer or Outdoor 
Program. Table 3 provides a summary of the system’s projected water demands. 

Table 3        Water Demand Summary 

Demand Scenario Water Demand Estimate 

ADD 2,155 gpd or 1.50 gpm 

MDD 3,975 gpd or 2.76 gpm 

1.2. Supply Sources 
Mosaic retained Balance Hydrologics (Balance) to conduct groundwater exploration on the site 
and identify potential supply sources for the new PWS. Four (4) groundwater wells were drilled 
and two (2) groundwater wells have been identified as potential production sources for the Mosaic 
water system. Both wells draw water from consolidated sedimentary bedrock and were 
constructed according to Title 22 of the California Code of Regulations (CCR Title 22). Table 4 
presents the main characteristics of the two (2) new production wells. 
 

Table 4 Production Wells Parameters 

 Well 20-1 Well 17-1 

Depth 135 ft 200 ft 

Screen Depth 95 - 135 ft 70 - 90 ft and 130 - 190 ft 

Aquifer Characteristics Confined to Semi-Confined Bedrock Aquifer 

Static Depth to Water 52.9 ft 74.4 ft 

Rated Capacity 4.7 3.0 

Based on data from 10-day pumping tests and the source capacity analysis conducted in 
accordance with CCR Title 22, the two (2) identified groundwater sources have a combined rated 
capacity of 7.7 gpm, as shown in Table 5, below. The test results also indicated that neither well 
draws on groundwater under the direct influence of surface water. The methodology and 
conclusions of the supply evaluation have been reviewed and accepted by DDW; formal approval 
is anticipated with the submittal of the first major deliverable to the State. 
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Table 5 Rated Capacity of Mosaic Supply Sources 

Supply Sources  Rated Capacity 

Well 17-1 Rated Capacity 3.0 gpm 

Well 20-1 Rated Capacity 4.7 gpm 

Total System Rated Capacity 7.7 gpm 

1.3. Supply and Demand Comparison 

Based on the well sources identified and demand calculation presented in Section 1.1 above, it 
is concluded that the proposed Mosaic water system has sufficient supply for the projected peak 
water demands. Table 6, below, summarizes the critical supply and demand values for the 
proposed Mosaic system.  

Table 6       Water Demand & Supply Summary 

 Demand Projection 

Average Daily Demand (ADD) 1.47 gpm 

Maximum Daily Demand (MDD) 2.76 gpm 

 Supply Capacity 

Total System Rated Capacity 7.7 gpm 

 

2. Recommended Conceptual Design  
The proposed Mosaic water system will include new water system facilities to provide a sufficient, 
safe and sustainable water supply to Mosaic’s future residents and camp activities. The proposed 
facilities include:  
 

● Two (2) new groundwater sources developed as production wells and approximately 1,100 
linear feet of transmission piping to supply water to the system’s connections; 

● One (1) 15,000-gallon plastic raw water storage tank; 
● A new 15-foot by 30-foot water treatment plant (WTP), which will be supplied by the raw 

water tank and will include the treatment processes required to produce high quality 
drinking water, 

● Two (2) 5,000-gallon plastic potable water storage tanks that will gravity-feed the 
distribution system,  
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● One (1) 20,000-gallon waste tank that will hold the treatment processes’ spent backwash 
and process water,  

● One (1) hydropneumatic tank and booster pump that will be supplied by water from the 
potable water storage tanks and will pressurize the distribution system to ensure adequate 
pressures at all water connections, and 

● Approximately 1,300 linear feet of 4-inch distribution piping network to the identified water 
connections throughout the site.  

 

2.1. Facilities Siting  
Through the conceptual design process, several alternatives were considered for the siting of the 
facilities and the required treatment facility. The evaluation of potential sites for the new water 
system facilities took into consideration various factors, including available footprint, the layout of 
the proposed buildings, elevation requirements for water facilities, and the property’s designated 
contiguous 2-acre envelope for the new development.   

2.1.1. Facilities Siting Alternatives 
 
Based on the site visit and discussions with the Mosaic team, seven (7) sites were identified to 
host the anticipated treatment and storage facilities. The proposed water system facilities could 
be located throughout the property on the specific locations identified in Figure 1.  
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Figure 1  Siting Alternatives 

 
● Site 1 holds two (2) existing 5,000-gallon potable water tanks that have historically 

provided fire supply to the property. The two (2) tanks are located on an existing 9’ by 11’ 
concrete pad on a hill on the southwest side of the property and are accessed by a set of 
stairs. The main advantage of this site is the elevation it provides and its ability to gravity-
feed the distribution system. The possibility of expanding the footprint of the site has been 
assessed and was deemed infeasible due to the topography.  
 

● Site 2 is a vacant, relatively flat open area. The site would require minimal grading and 
provide easy vehicular access. Multiple rainwater and greywater tanks are currently 
planned to be built on this site, however, it is under consideration for additional water 
storage facilities. The site is further from the proposed groundwater supply sources and 
would therefore involve more transmission piping. 
 

● Site 3 is behind the planned Staff House and currently houses a concrete pad that is 
approximately 10’ x 10’. The site would require grading and removal of a nearby tree, and 
can only be accessed on foot. The site is further from the proposed groundwater supply 
sources and would therefore involve more transmission piping. 
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● Site 4 will hold a deck adjacent to the main hall and parking spaces. A rainwater storage 
tank is currently planned for this site, and an additional small water storage tank could 
possibly be co-located here, providing easy vehicular access. 
 

● Site 5 is located close to the existing fire storage tanks, and is large enough to co-locate 
multiple water system facilities, but is not directly accessible to motorized vehicles. This 
location falls outside the 2-acre development envelope, and adjustments to the existing 
development plan will need to be made to accommodate its use.   
 

● Site 6 will be graded as part of the proposed site development and includes a total 
potential footprint of 20’ by 50’ for new water facilities. The site is easily accessible and is 
large enough to co-locate multiple water system facilities. 

 
● Site 7 is adjacent to Well 17-1, and is mainly being considered as the site for a hydro-

pneumatic tank. The use of this site would require the grading of the area to install a 
concrete pad. 

2.1.2. Proposed Facilities Siting 
The evaluation of the identified sites revealed that Sites 1, 2, 6, and 7 would be most appropriate 
for the proposed new water system facilities. In order to optimize the space available and minimize 
pumping and power use requirements, the raw water storage tank will be co-located with the WTP 
and the existing elevated tank site will be utilized for potable water storage. The waste storage 
tank will be located near the staff house and will be accessible for vehicles. The hydro-pneumatic 
tank will be located at Site 7. Figure 2 shows the proposed locations of the new water facilities. 
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Figure 2  Water System Facilities Proposed Locations
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2.2. Raw Water Supply Facilities & Transmission System 
Based on the production values and water quality of each well, it was determined that Well 
20-1 will operate as the main supply source while Well 17-1 would be used as a backup 
supply source, to be used to supplement Well 20-1 and maintain supply during Well 20-1 
maintenance activities, as needed. 
 
Both wells will have dedicated transmission mains that will transfer water directly to the 
new 15,000-gallon raw water tank located at the WTP site. The transmission mains will be 
4-inch buried PVC pipes, and will include approximately 265 linear feet of pipe from Well 
17-1 to the raw water tank and approximately 10 linear feet from Well 20-1 to the same 
raw water tank.  
 
The 50-foot radius control zones around the supply sources have been assessed and 
deemed secured from potential contamination sources. Both wellheads will have an 
enclosure, which will be locked to protect the wells and prevent access from unauthorized 
personnel. Flow meters will be installed at each well to monitor the wells’ respective source 
production, in compliance with CCR Title 22. 

2.3. Proposed Water Treatment System 
The water treatment facility was developed based on the wells’ raw water quality, 
suppliers’ recommendations, and CCR Title 22. The following section details the proposed 
treatment processes and general operational requirements. 
 
The proposed treatment process includes a 15-gpm RO unit and has a total flow rate 
capacity of 15 to 23 gpm - depending on the blending ratio - to efficiently produce a safe 
drinking water supply to serve the Mosaic camp’s demands. The proposed water 
treatment process includes three (3) pressure vessels, two (2) chemical injection steps 
and an RO unit in series, as follows: 

● Sodium Hypochlorite Dosing: This chlorine injection process serves as the 
oxidizing step to precipitate key contaminants present in the groundwater. 

● Multi-Media Filter: The multi-media pressure filter includes layers of anthracite, 
sand, and gravel and handles turbidity removal.  

● Greensand Filter: The greensand filter targets the removal of iron and 
manganese precipitates.  

● Activated Carbon Filter: The activated carbon vessel removes organics, taste 
and odor compounds, and excess chlorine from the oxidation step. 

● Antiscalant Dosing: An antiscalant chemical is injected into the pipe to inhibit the 
formation of mineral scales that would cause membrane fouling. The antiscalant 
dosing also helps optimize membranes’ operation and longevity. 

● RO System: The RO system is highly efficient at removing salts, minerals and 
pathogens. 
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● Disinfection Process: A disinfection process will most likely be implemented 
based on the Groundwater Rule requirements. A sodium hypochlorite injection 
system located at the outlet of the potable water break tank at the treatment plant 
would set the proper chlorine residual for the distribution system. 
 

Figure 3 Treatment Process PFD 
 

2.4. Distribution System  
The distribution system will be supplied by the two (2) 5,000-gallon tanks at high elevation 
and a 1,000-gallon hydro-pneumatic system located at Site 7. With the potable water tanks 
located at 162 feet of elevation, the anticipated pressure range throughout the distribution 
system is approximately 19 psi to 58 psi. A hydropneumatic tank and booster pump setup 
will be implemented to ensure pressures between 40 and 80 psi at all connections, in 
compliance with CCR Title 22.  
 
The distribution system mains will be 4-inch NSF-61 certified PVC pipes buried in trenches 
and backfilled with proper fill material. The distribution system will include approximately 
1,300 linear feet of water mains to supply six (6) confirmed water connections throughout 
the Mosaic site, including: 
 

● The main hall 
● The bathroom building 
● The staff house 
● The caretaker house 
● A minimum of two (2) water spigots (exact locations TBD) 

 
Isolation valves will be installed throughout the distribution system to provide operational 
flexibility and facilitate the detection and containment of leaks within the distribution 
system. A flow meter will be installed at the outlet of the potable water tank feeding the 
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distribution system to monitor the system’s water demand, in compliance with CCR Title 
22. 

2.5. Waste Handling Facilities 
The brine produced by the RO treatment unit and backwash waste from the pre-treatment 
processes will not be disposed of onsite and will instead be sent to a dedicated waste 
storage tank. The content of the waste tank will be hauled off-site by an approved waste 
hauler on a regular basis to ensure that treatment operations are not disrupted. Table 7 
below shows the anticipated wastewater volume produced by the treatment processes for 
the maximum waste production scenario, which is based on two (2) consecutive week-
long camp sessions. 
 
The treatment waste volumes estimated include the anticipated spent backwash from the 
pre-treatment pressure vessels and the brine produced by the RO membranes, calculated 
as follows:  

● The pre-treatment spent backwash is calculated using the approximate backwash 
cycle flow rate, duration, and frequency, and is directly dependent on the duration 
of treatment operation. Since the pre-treatment vessels are backwashed 
approximately once a day when in operation, the backwash waste is calculated 
based on the estimated number of days of operation over the 2-week period. It is 
anticipated that the treatment train will produce potable water in batches and be 
able to run every two (2) to three (3) days, for an estimate of five (5) days of 
operations over a 2-week period. 

● Brine waste is calculated based on the recovery setting of the RO unit and the 
volume of water pushed through the membrane unit. The anticipated brine volume 
is therefore calculated using the expected volume of water produced over the 2-
week period. 

 
Table 7 High-Demand Scenario Treatment Waste Volume Calculations 

Pre-Treatment Backwash Waste: 2-Week Cycle 

Treatment 
Trains 

Backwash 
Flow Rate 

Backwash 
Duration 

Cycle 
Frequency 

No. of Days 
of Operations 

Backwash 
Volume 

 gpm min  days gallons 

Multimedia Filter 36.2 20 1/day 5 3,620 

Greensand Filter 37.7 20 1/day 5 3,770 

Activated Carbon 37.7 20 1/week 5 754 

Total     8,144 

RO Brine : 2-Week Cycle 

 
2-Week 

Treated Water 
RO Flow 

Split 
2-Week Water 

Treated by Recovery RO Brine 
Volume 
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Volume RO 

 gallons  gallons  gallons 

 39,900 65% 25,935 55% 11,671 

Total 2-Week Backwash + RO Brine Volume 19,815 

 
Based on the calculation included in Table 7, the installation of a 20,000-gallon waste tank 
onsite is recommended. The waste storage tank is proposed to be sited at a location near 
the Staff House that can easily be accessed by the vacuum truck.  
 
In accordance with the East Bay Municipal Utility District (EBMUD) wastewater ordinance 
and discharge limits, the RO brine and backwash waste will be accepted and can be 
hauled by one of EBMUD’s approved haulers. Based on information provided by local 
liquid waste haulers, the maximum size of the tanker trucks is 5,000 gallons of capacity. 
For the peak scenario detailed above, the anticipated hauling frequency of liquid waste 
would involve four (4) trucks every two (2) weeks.  
 



 

 

November 2, 2020 
 
Natali Colom Cruz  
Engineering Technician – Hazardous Material Specialist 
Alameda County Department of Environmental Health  
Land Use Program  
1131 Harbor Bay Parkway 
Alameda, CA 94502  
 
Subject:	Basis	of	Design	Report	for	The	Mosaic	Project	‐	17015	Cull	Canyon	Road	Project	Site	
(APN	85‐1200‐1‐16)	
 

Dear Natali,  

The following is our Basis of Design Analysis for The Mosaic Project based on the project 
description submitted as part of the Conditional Use Permit Application (PLN2020-00093.)   This basis of 
design follows the Alameda County Onsite	Wastewater	Treatment	System	Manual	June	2018	(Manual.)	

PROJECT	LOCATION	

The Mosaic Project (Project) is located on an approximately 37-acre site, at 17015 Cull Canyon 
Road in the unincorporated portion of Alameda County, California, approximately 3 miles North of 
Interstate 580 (I-580). The site is bounded by Cull Canyon Road to the east, Twining Vine Winery to the 
north, Cull Canyon Regional Recreational Area to the west, and residential property to the south.  

The site is centered at about 37°44'33.83"N latitude and 122° 3'18.85"W longitude, and is located 
in Section 23, Range 02W, Township 2S, Hayward USGS 7.5’ Quad. 

PROJECT	OBJECTIVES	

The Mosaic Project’s mission is to work toward a peaceful future by uniting children of diverse 
backgrounds, providing them with essential community building skills, and empowering them to become 
peacemakers.  

The primary program is the Outdoor Project which brings together 4th and 5th grade classes from 
markedly different backgrounds for a profound weeklong experience in nature.  

PROJECT	DESCRIPTION	

The Outdoor Project facilitates three classes of 4th or 5th grade students (approximately 75-95 
students) that are bussed to the project site from their schools for a 5-day, 4-night camp program in 
nature. Students arrive by bus +/- 11am Monday morning and depart +/- 1:30pm Friday afternoon.  

The Outdoor Project currently operates seasonally during the school year with six consecutive 
camp sessions in the fall [September-October] and six consecutive camp sessions in the spring [April-
May]. The goal is eventually to operate year-round, including summer sessions and occasional weekend 
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programs. The programs would be spaced out so that there would never be more than two consecutive 5-
day, 4-night programs. Likewise, weekend programs would never fall next to a weekday program. This 
will allow for the following: 

• 18 Outdoor Project 5-day/4-night sessions (10 in the winter/spring and 8 in the fall) 

• Four (4) 5-day/4-night summer sessions 

• 12 weekend programs 

WASTEWATER	SOURCE	AND	FLOW	ANALYSIS	

 The proposed project consists of the following structures and uses where wastewater will be 
generated.  Wastewater predictions are based on a per person design flow assumption in terms of gallons 
per day.  Predicted Wastewater Flows can be found in Table 1.  

Central	Meeting	&	Dining	Hall:  This 8,500 sf multi-purpose building would be constructed southeast of 
the cabins. It will be used for camp indoor activities and would contain restrooms, a medic room, kitchen, 
pantry, dining area, meeting space, laundry, restrooms, showers, and offices. 

Restroom/Shower	Building:	 	A 1,025 sf restroom/shower building would be constructed near the 
camping cabins.   

Family	Dwelling:	 	A 2,600 sf staff dwelling would be constructed to serve as Mosaic staff’s permanent 
home.   

Other Structures 

Camping	Cabins:   Twelve 400 sq. non-permanent camping cabins would be placed on the project site.  
Cabins will be simple, light-footprint construction with no plumbing features in the buildings.  Campers 
will be served by the Central Meeting and Dining Hall and the Restroom Shower Building.  

Caretaker’s	Unit:	The existing 1,200 sf structure will remain as a caretaker’s dwelling and will be served 
by the existing septic system serving the structure and is not a part of this analysis.   

Table	1	–	Predicted	Wastewater	Flows		

Occupant	Type	
Maximum Daily 
Occupants/Use  Flow/per Person (gpd)* GPD

Campers 100 25 2,500

Day Staff 8 25 200
Family Dwelling Residence 8 Bedroom N/A 825

   Total	 3,525	
*   See Discussion on flow rate for details 

Flow	Rate	Determination:		The flow rate of 25gpd/person is based on multiple factors.   

 Comparative Flow Analysis – a design flow per person of 25gpd/person was determined for this 
project based on our experience in designing similar systems and the factors below:  
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o Water use was measured via the water system flow meter at the current camp facility in 
the Spring of 2018.  During a ten-day period with 124 staff and campers on site, the 
average water use recorded at 19 gallons per day per person.  It should be noted this 
facility has an aging water infrastructure, which may have resulted in higher calculated 
water use that actual use by campers and staff. 

o Review of EPA Onsite Wastewater Treatment Systems Manual (February 2002) Table 3-6. 
Typical wastewater flow rates from recreational facilities shows typical values for camps.  
Typical values for “Pioneer Camps” and “Children’s Camps” are 25gpd and 45gpd 
respectively, with the average of these two flows at 35pgd/person.  The way The Mosaic 
Project camp is operated is in line with a pioneer camp.  Table 3-10. Comparison	of	flow	
rates	and	flush	volumes	before	and	after	U.S.	Energy	Policy	Act	shows a reduction of flow for 
water saving fixtures at approximately 50% potential reduction in water used. This is 
consistent with what we see across the state in residential and school settings. Accounting 
for a 50% reduction in design flows for modern fixtures results in a predicted average 
water use per person at under 20gpd.  	

o A conservative design flow value 25gpd/per person was used for calculations.  	

 Total Design Flow Determination – The total design flow determination of 3,525gpd will be used 
for the sizing of the septic tanks, treatment system and dispersal field.  Blackwater flow reductions 
as a result of any proposed or future greywater use for landscape irrigation are not subtracted 
from the design flow except in analyzing the impacts on secondary treatment sizing.        	

Conceptual	Wastewater	Treatment	System	Sizing		

Wastewater treatment infrastructure is governed by the wastewater generated (both flow and 
waste strength), the soil resource, and the type of dispersal system selected. 

In this conceptual phase of the project, primary and secondary treatment of effluent is assumed. 
This will require, at a minimum, grease interceptor tanks, septic tanks, and secondary treatment 
equipment and surge/dosing tanks with pumps and controls to move wastewater evenly and consistently 
to dispersal zones on the site.    

Secondary wastewater treatment will be accomplished with Orenco Advantex textile filtration in 
with AX100 pod or AXMax configuration.  The determination of secondary treatment equipment will be 
made as part of final design of the site and infrastructure.   

Secondary treatment systems are sized for both hydraulic and organic loading.  For hydraulic 
loading, peak flow (design flow) and average flow conditions are reviewed.  Average flows are assumed 
as 80% of the design. 

 Organic loading sizing must also be reviewed again at peak and average flow conditions. 
With the potential use of greywater diversion, two scenarios for treatment sizing have been 

analyzed;   
o Scenario 1 – Full blackwater flow with no greywater diversion. This scenario models 

when a greywater system is not present or active, primarily when regulations limit the 
use of greywater in high precipitation conditions.   

o Scenario 2 – Reduced blackwater flow with greywater diversion. This scenario models if 
a  greywater system is present or active, lowering the daily flow and potentially 
increasing the organic loading.  



To: Natali Colom Cruz  
RE: The Mosaic Project Basis of Design 
Page 4 of 7 

 

 

A summary of the conceptual treatment sizing can be found below. Supporting calculations are attached.  
 
Table	2	–	Conceptual	Treatment	System	Sizing		

Component	 Size	 Notes:	

Septic Tank(s)  20,000 gallons o May be multiple tanks serving various locations

Secondary Treatment  175s.f. of filter area

o Scenario 2 Average Flow Organic Loading Governs 
o May be reduced with pretreatment conditioning in final 

design phase. 

Dosing Tank 5,000 gallons
o May be reduced with pretreatment conditioning in final 

design phase. 

 
Conceptual	Dispersal	System	Approach	and	Sizing		

The dispersal concept includes applying secondary treated effluent to pressure dosed 
chambered trenches in the area identified on the attach concept site plan.  

Soil profiles revealed loam/clay loam and silty clay loams soils with typical profiles to Yolo loam 
and Danville silty clay loam.  NRCS mapping predicts Yolo loam in the vicinity of the proposed project 
with Danville silty clay loam appearing across Cull Canyon Road.  Percolation tests results show adjusted 
percolation rates ranging from 8 to 48 minutes per inch (average percolation rate of 33 min.in.) These 
results are in the ranges outline in Table 8-4 - Soil	Types	&	Associated	Percolation	Rate	Guidelines on the 
Manual. 

The conceptual design is based on a peak design flow of 3,525gpd and a soil application rate 
assumption of 1.03gpd/sf and 5.0sf of infiltrative area per lineal foot.  With secondary treated effluent 
proposed, the final design may incorporate infiltrative area in the final design.   With these conservative 
assumptions, the total lineal footage for the original dispersal field is approximately 480 lineal feet of 
pressure dosed trenches.   
The replacement area would be identified in two distinct locations.  The primary replacement area 
would be located in the spacing between the proposed pressure dosed trenches.  This would use the 
same configuration as the original dispersal system, with 480 lineal feet of pressure dosed chambers.   

A backup repair alternate would be to use a drip dispersal area on the sloped areas on the 
property.  Using 3,525 gpd design flow and an application rate of 0.4 gpd/sf, an area of approximately 
9,000 sf for drip dispersal would be required.   

Soil profile and percolation test results are attached.      
 

Table	3	–	Conceptual	Dispersal	System	Sizing		

Dispersal	Method	
Application	
Rate:	 Size:	 Notes:	

Pressure Dosed 
Chambers  

1.0gpd/sf
@5sf/lf 

480 lf o Conservative application rate using 
enhanced application rates and 
infiltrative surface area 

Pressure Dosed 
Chambers  

1.0gpd/sf
@8sf/lf 

300 lf o Conservative application rate and 
infiltrative surface area increased 
to 8sf/sf per Chapter 27.C.3. 
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Drip (only for 
replacement option 
on slope) 

0.4gpd/sf 9,000 sf of surface area o Future only for replacement field 

 
Cumulative	Impact	Assessment			
The project was analyzed for applicability under Chapter 10 of the Manual.  The project is classified as a 
Nonresidential with a Design Wastewater Flow of over 2,500gpd outside the Upper Alameda Creek 
Watershed above Niles (Impaired Area.)  Based on Table 10-1 - Projects	Requiring	Cumulative	 Impact	
Assessment	in the Manual Groundwater Mounding Analysis and Nitrogen Loading Analysis are required.  
 

 Assumptions and Data Sources:    

o Climatic Data  

 Precipitation was assumed at 22 inches per year based on Alameda County 
Hydrology & Hydraulics Manual from the  Alameda County Flood Control District 
https://www.cleanwaterprogram.org/images/uploads/C3TG_v6_Oct_2017_Appe
ndix_D_Rainfall_Map.pdf    

 Evapotranspiration was not used in any calculations keeping the calculations 
conservative in nature. 
 

o Background Groundwater Quality Data.   

 Water quality data is available from the development and permitting of the public 
water system wells from the project owner but not used in this report.  However, 
because this project is not located in an area identified in Chapter 10.4.C.2 of the 
Manual as an Area of Concern (AOC) background data is not required for nitrogen 
loading calculations. A background nitrate concentration in rainfall was assumed 
as 2.0mg/l.    

o Soil Profile Data 

 Soil Profile Sheets and percolation test results are attached.  
 NRCS Soil Data is attached 

 
o Wastewater Characteristics  

 Flow – Predicted design flow is calculated at 3,525gpd and an average daily flow 
predicted at 80% of design flow or 2,820gpd.   A summary of flows is above and 
detailed flow calculations are attached.  

 Biochemical Oxygen Demand (BOD) -  BOD is assumed as less the 300mg/l with a 
peak of 400mg/l from potential greywater diversion. 

 Nitrogen - Nitrogen is assumed as similar to residential strength at 70mg/l from 
Table 10-2. 
 

 Groundwater Mounding Analysis – Groundwater mounding was calculated using the Hantush 
Method (Case 2 in the attached methodology) and Bower Method (Case 4 in the attached 
methodology.) Based on these calculated methods, groundwater could mound up to 17 feet and 

https://www.cleanwaterprogram.org/images/uploads/C3TG_v6_Oct_2017_Appendix_D_Rainfall_Map.pdf
https://www.cleanwaterprogram.org/images/uploads/C3TG_v6_Oct_2017_Appendix_D_Rainfall_Map.pdf
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come within 10 feet of the bottom of the proposed dispersal trenches, which is greater than the 5 
feet of separation found in Case 4 of Table 5-2 - Nitrogen	Loading	Analysis	Minimum	Average	
Wastewater	Flow	&	Nitrogen	Concentration	Criteria	in the Manual.   Table 4 is a summary of these 
results.  Calculations are attached. 	

Table	4	–	Summary	of	Mounding	Analysis	Results			

Scenario	 Calculated	 Localized	
Mound	Height	

Depth	to	Saturated	Zone	
Below	Dispersal		

Notes:	

Case 2 – Design Flow  5.4 ft 21.6 ft. 

o Conservative with 
design flow occurring 
365 days per year. 

Case 2 – Average Flow 4.5 ft 22.5 ft.  

Case 4 – Design Flow  17.0 ft 10.0 ft. 

o Conservative with 
design flow occurring 
365 days per year. 

Case 4 – Average Flow 13.6 ft 13.4 ft.  

 

 Nitrogen Loading Analysis  

o Nitrogen Loading was calculated using the Hantzsche-Finnemore equation and the 
nitrogen limits listed in Table 10-4 - Minimum	Cumulative	Nitrogen	Loading	Criteria	from	
Proposed	OWTS in the manual. This calculation was used to determine nitrogen removal 
rate from the proposed secondary treatment system.  The methodology used was to set 
the calculated average concentration of nitrate nitrogen entering the groundwater at 
7.5mg/l and solve for the percent removal from the treatment system.  Table 5 is a 
summary of these results.  Calculations are attached.   

o For conservancy, no plant uptake or soil denitrification was assumed, leaving the nitrogen 
removal to the proposed secondary treatment system.   
 

Table	5	–	Summary	of	Nitrogen	Loading	Results			

Scenario	
Nitrogen	
Concentration	
Assumed		

Calculated	
Percent	Removal	
Required	

Notes:	

Design Flow – Predicted 70 mg/l 22.0%  
Design Flow – High 105 mg/l 48.0% 1.5 x Predicted concentration

Average Flow – Predicted 70 mg/l 5.0% 

Design Flow – High 140 mg/l 52.0% 2.0 x Predicted concentration

 

o Table 5 shows that less than 25% nitrogen reduction is needed from the treatment system 
to satisfy the requirement of 7.5 mg/l groundwater nitrate concentration. Additionally, 
nitrogen concentrations ranging between 1.5 and 2.0 times higher than residential 
strength nitrogen would require approximately 50% reduction.  This is well within a 
standard Orenco Advantex system without additional denitrification enhancements.     
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Summary				
Based on the project description, the proposed use, soil testing, and conceptual sizing of treatment system 
components and cumulative impact assessment calculations, the project can be supported by an onsite 
wastewater treatment and dispersal system.  The system would be sized to accommodate 3,525gpd design 
flow (2,820gpd average daily flow), domestic strength waste (BOD less than 300mg/l), nitrogen input 
ranging from 70mg/l to 140 mg/l.    This system components would include: 

1. Septic Tank Volume totaling 20,000 gallons. 
2. An Orenco AX MAX textile filter system with 175 square feet of media and associated 

recirculation volume providing 30 mg/l BOD and 30 mg/l TSS and 50% nitrogen removal.  
3. A 6,000-gallon dosing tank with the capacity to hold 1.5 days of design flow and delivery of 

secondary treated effluent to a subsurface dispersal field. 
4. 480 lineal Feet of 24-inch wide x 24-inch deep pressure dosed chambered dispersal 

trenches. 

I am happy to discuss any of the assumptions, calculations, and/or proposed treatment technologies with 
you at your convenience.   
 
   
Best regards,  
NorthStar 
 
 
 
Dominickus J. Weigel III RCE 66282 
President, Senior Managing Engineer 
 
Enclosures: 

 Design Calculations 
 Mounding Calculations 
 Nitrogen Loading Calculations 
 Wastewater Dispersal Area Exhibit 
 Mounding Analysis Exhibit 
 Conceptual Dispersal Field Layout Exhibit 
 Soil Profile Data Sheets 
 Percolation Data Sheets  
 NRCS Soil Map and Soil Unit Descriptions  
 Orenco Preliminary Design Review Letter  
 Alameda County Flood Control District Mean Annual Precipitation Map 
 Excerpts from Methodologies for Assessment of Cumulative Impacts (Mounding Methodology 

Hantush and Bower)  
 EPA Onsite Wastewater Treatment Systems Manual (February 2002) Table 3-6. Typical	

wastewater	flow	rates	from	recreational	facilities	shows	typical	values	for	camps.  
 EPA Onsite Wastewater Treatment Systems Manual (February 2002) Table 3-10. Comparison	of	

flow	rates	and	flush	volumes	before	and	after	U.S.	Energy	Policy	Act     



Number Flow Per Person BOD Peak Design Flow
Campers/Counselors 100 25 gpd <300mg/l 2,500 gpd
Day Staff 8 25 gpd <300mg/l 200 gpd
Family Dwelling Residence (3-Bedroom) 3 150 gpd <300mg/l 450 gpd
Family Dwelling Residence (+ Bedrooms) 5 75 gpd <300mg/l 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Septic Tank Size Detention (Days) Minimum 5 17,625 gal

Recirc Tank Detention (Days) 1 3,525 gal

Design Flow Hydraulic Loading Square Footage Required
Peak 3,525 gpd 50 gpd/sf 71 sf
Average 2,820 gpd 25 gpd/sf 113 sf

Waste Strength
Peak 400 mg/l 50 gpd/sf
Average 300 mg/l 25 gpd/sf
Cumulative Pounds of BOD5 at Design Flow 11.76 lb BOD5/day
Cumulative Pounds of BOD5 at Average Flow 7.06 lb BOD5/day
Design Flow Loading Rate 0.08 lb BOD5/day/sf 147 sf
Average Flow Loading Rate 0.04 lb BOD5/day/sf 176 sf

Dosing Tank Detention (Days) 1.5 5,288 gal

Use 5,000 Gallon Recirc Tank

Conceptual Wastewater System Design Calculations - Treatment System
The Mosaic Project
Alameda County CA

Wastewater Design Flow

Septic Tank Sizing

Use 20,000 Gallon Septic Tank
Recirculation Tank Volume

Secondary Treatment System (Advantex)

Dosing Tank Sizing

Use 6,000 Gallon Dosing Tank

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Peak Design Flow
Campers/Counselors 100 25 gpd 2,500 gpd
Day Staff 8 25 gpd 200 gpd
Family Dwelling Residence (3-Bedroom) 3 150 gpd 450 gpd
Family Dwelling Residence (+ Bedrooms) 5 75 gpd 375 gpd
 Total Flow 3,525 gpd

Required Capacity 3,525 gpd
Application Rate Average Precolation Rate 33 min/in. 1.03 gpd/sf
Dispersal Area (Using 36" wide chambers) 5.00 sf/lf
Standard Dispersal Trench Length Required 684 lf
With Chambers Reduction 30% 479 lf

Use 480 Lineal Feet of 36-inch wide x 24-inch deep pressure dosed chambered dispersal trenches. 

Minimum Dispersal Field Sizing Trenches

Conceptual Wastewater System Design Calculations - Original Dispersal Field

Dispersal Trenches With Chambers in Main Campus Area  
The Mosaic Project
Alameda County CA

Wastewater Design Flow

October 27, 2020 NorthStar # 17-231



Number Flow Per Person BOD Peak Design Flow
Campers/Counselors 100 25 gpd <300mg/l 2,500 gpd

Day Staff 8 25 gpd <300mg/l 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd <300mg/l 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd <300mg/l 375 gpd
 Total Flow 3,525 gpd

Required Capacity 3,525 gpd
Application Rate 0.20 gpd/sf
Drip Square Footage Required 17,625 sf

Minimum Dispersal Field Sizing Trenches

Wastewater Design Flow

Conceptual Wastewater System Design Calculations - Replacement Dispersal Field

Drip Dispersal Located on Slopes
The Mosaic Project
Alameda County CA

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Peak Design Flow
Campers/Counselors 100 25 gpd 2,500 gpd

Day Staff 8 25 gpd 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Width of Absorption Field Area (Feet) W 100
Length of Absorption Field (Feet) L 200
Wastewater Flow (GPD) Qw 3,525 gpd
Wastewater Application Rate (Ft/Day) I 0.023562834
Soil Pore Space (Cu Ft/Cu Ft) V 0.3
Horizontal Hydraulic Conductivity of Soil (Ft/Day) K 2.77
Depth to Saturated Zone From Bottom of Disposal Trench (Feet) H 27
Assumed Initial Depth of Saturated Zone (Feet) hi 5
Duration of Wastewater Application (Days) t 365.00
Assumed Maximum Depth of Saturated Zone (Feet) hm 10.40
b (Feet) 7.70
Vo 71.10
alpha 0.31
beta 0.16
Value of Function from Table 1 0.19
Calculated Maximum Depth of Saturated Zone (Feet) hm   (Note: This value should equal the 10.39
Calculated Maximum Height of Localized Mounding (Feet) hm-hi 5.40
Calculated Depth to Saturated Zone from Bottom of Disposal Trench (Feet) z 21.61

Ksat from NRCS Yolo Loam  0.57 to 2.2 in/hr. =1.14 to 4.4 Used Average for Calculations 

Wastewater Design Flow

H assumed as difference of lowest elevations of dispersal field (105 contour ) - creek bed (75 contour) - assumed dispersal trench 
depth of 3 feet. 

Conceptual Wastewater System Design Calculations - Mounding Analysis

Mounding Analysis as listed in Chapter 10 OWTS Manual - Design 
Flow

The Mosaic Project
Alameda County CA

Localized Mounding Using Case 2 

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Peak Design Flow
Campers/Counselors 100 25 gpd 2,500 gpd

Day Staff 8 25 gpd 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Width of Absorption Field Area (Feet) W 100
Length of Absorption Field (Feet) L 200
Wastewater Flow (GPD) Qw 2,820 gpd
Wastewater Application Rate (Ft/Day) I 0.018850267
Soil Pore Space (Cu Ft/Cu Ft) V 0.3
Horizontal Hydraulic Conductivity of Soil (Ft/Day) K 2.77
Depth to Saturated Zone From Bottom of Disposal Trench (Feet) H 27
Assumed Initial Depth of Saturated Zone (Feet) hi 5
Duration of Wastewater Application (Days) t 365.00
Assumed Maximum Depth of Saturated Zone (Feet) hm 9.45
b (Feet) 7.23
Vo 66.73
alpha 0.32
beta 0.16
Value of Function from Table 1 0.19
Calculated Maximum Depth of Saturated Zone (Feet) hm   (Note: This value should equal the 9.5
Calculated Maximum Height of Localized Mounding (Feet) hm-hi 4.5
Calculated Depth to Saturated Zone from Bottom of Disposal Trench (Feet) z 22.5

Ksat from NRCS Yolo Loam  0.57 to 2.2 in/hr =1.14 to 4.4 Used Average for Calculations 

Wastewater Design Flow

H assumed as difference of lowest evelations of dispersal field (105 contour ) - creek bed (75 contour) - assumed dispersal trench 
depth of 3 feet. 

Conceptual Wastewater System Design Calculations - Mounding Analysis

Mounding Analysis as listed in Chapter 10 OWTS Manual - Average 
Flow

The Mosaic Project
Alameda County CA

Locailized Mounding Using Case 2 

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Peak Design Flow
Campers/Counselors 100 25 gpd 2,500 gpd

Day Staff 8 25 gpd 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Width of Absorption Field Area (Feet) W 100
Length of Absorption Field (Feet) L 200
Wastewater Flow (GPD) Qw 3,525 gpd
Wastewater Application Rate (Ft/Day) I 0.023562834
Horizontal Hydraulic Conductivity of Soil (Ft/Day) K 2.77
Average Thickness of Saturated Zone Perpendicular to Flow (D) 20
Lateral Flow Distance from Disposal Field to Discharge Point (feet) d 200
Height of Dispersal Point Above Downslope Outlet (feet) H 27.00
Calculated Maximum Groundwater Depth Above Outlet (feet)  h 17.0
Calculated Effective Separation Distance (feet) z 10.0

Ksat from NRCS Yolo Loam  0.57 to 2.2 in/hr =1.14 to 4.4 Used Average for Calculations 
H assumed as difference of lowest elevations of dispersal field (105 contour ) - creek bed (75 contour) - assumed dispersal trench 
depth of 3 feet. 

Localized Mounding Using Case 4

Conceptual Wastewater System Design Calculations - Mounding Analysis

Mounding Analysis as listed in Chapter 10 OWTS Manual - Design 
Flow

The Mosaic Project
Alameda County CA

Wastewater Design Flow

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Peak Design Flow
Campers/Counselors 100 25 gpd 2,500 gpd

Day Staff 8 25 gpd 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Width of Absorption Field Area (Feet) W 100
Length of Absorption Field (Feet) L 200
Wastewater Flow (GPD) Qw 2,820 gpd
Wastewater Application Rate (Ft/Day) I 0.018850267
Horizontal Hydraulic Conductivity of Soil (Ft/Day) K 2.77
Average Thickness of Saturated Zone Perpendicular to Flow (D) 20
Lateral Flow Distance from Disposal Field to Discharge Point (feet) d 200
Height of Dispersal Point Above Downslope Outlet (feet) H 27.00
Calculated Maximum Groundwater Depth Above Outlet (feet)  h 13.6
Calculated Effective Separation Distance (feet) z 13.4

Ksat from NRCS Yolo Loam  0.57 to 2.2 in/hr =1.14 to 4.4 Used Average for Calculations 
H assumed as difference of lowest elevations of dispersal field (105 contour ) - creek bed (75 contour) - assumed dispersal trench 
depth of 3 feet. 

Localized Mounding Using Case 4

Conceptual Wastewater System Design Calculations - Mounding Analysis

Mounding Analysis as listed in Chapter 10 OWTS Manual - Average 
Flow

The Mosaic Project
Alameda County CA

Wastewater Design Flow

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Nitrogen Peak Design Flow
Campers/Counselors 100 25 gpd <70mg/l 2,500 gpd

Day Staff 8 25 gpd <70mg/l 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd <70mg/l 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd <70mg/l 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Daily Wastewater Flow (Gallons per Day) W 3,525 gpd
Total Surface Area (Acres) 37.0 acres
Duration of Wastewater Application (Days) t 365
Calculated Volume of Wastewater Entering Soil (Inches per Year) I 1.28
Total Nitrogen Concentration in Wastewater Entering System (mg/l) nw 70
Percent of Nitrate-Nitrogen loss due to Soil Denitrification d 0
Average Rainfall Recharge Rate (50% of Annual Rainfall Assumed) (Inches per Year) R 11
Background Nitrate-Nitrogen1 Concentration in Rainfall Recharge (mg/l) nb 2
Percent Nitrogen Removal Required From Treatment System Tr 22%
Calculated Average Concentration of Nitrate-Nitrogen (mg/l) nr 7.50

Ref: HANTZSCHE-FINNEMORE EQUATION

Daily Wastewater Flow (Gallons per Day) W 3,525 gpd
Total Surface Area (Acres) 37.0 acres
Duration of Wastewater Application (Days) t 365
Calculated Volume of Wastewater Entering Soil (Inches per Year) I 1.28
Total Nitrogen Concentration in Wastewater Entering System (mg/l) nw 105 1.5X of anticipated
Percent of Nitrate-Nitrogen loss due to Soil Denitrification d 0
Average Rainfall Recharge Rate1 (50% of Annual Rainfall Assumed) (Inches per Year) R 11
Background Nitrate-Nitrogen Concentration in Rainfall Recharge (mg/l) nb 2
Percent Nitrogen Removal Required From Treatment System Tr 48%
Calculated Average Concentration of Nitrate-Nitrogen (mg/l) nr 7.50

Ref: HANTZSCHE-FINNEMORE EQUATION

Castro Valley 22-24 inches (22 used)

Wastewater Design Flow

Conceptual Wastewater System Design Calculations - Nitrogen Analysis

Nitrogen Loading Mass Balance  as listed in Chapter 10 OWTS 
Manual - Design Flow

The Mosaic Project
Alameda County CA

Nitrogen Loading Analysis Design Flow High Concentration Assumption

Nitrogen Loading Analysis Design Flow High

1 From Attachment 6 of the Alameda County Hydrology & Hydraulics Manual and may be downloaded as a GIS file from the Alameda 
County Flood Control District website 
https://www.cleanwaterprogram.org/images/uploads/C3TG_v6_Oct_2017_Appendix_D_Rainfall_Map.pdf

October 27, 2020 NorthStar # 17-231



Number Flow Per Person Nitrogen Peak Design Flow
Campers/Counselors 100 25 gpd <70mg/l 2,500 gpd

Day Staff 8 25 gpd <70mg/l 200 gpd
Care Taker/Security Residence (Bed 1-3) 3 150 gpd <70mg/l 450 gpd
Care Taker/Security Residence (Bed 4+) 5 75 gpd <70mg/l 375 gpd
 Total Flow 3,525 gpd

Average Flow 2,820 gpd

Daily Wastewater Flow (Gallons per Day) W 2,820 gpd
Total Surface Area (Acres) 37.0 acres
Duration of Wastewater Application (Days) t 365
Calculated Volume of Wastewater Entering Soil (Inches per Year) I 1.02
Total Nitrogen Concentration in Wastewater Entering System (mg/l) nw 70
Percent of Nitrate-Nitrogen loss due to Soil Denitrification d 0
Average Rainfall Recharge Rate (50% of Annual Rainfall Assumed) (Inches per Year) R 11
Background Nitrate-Nitrogen Concentration in Rainfall Recharge (mg/l) nb 2
Percent Nitrogen Removal Required From Treatment System Tr 5%
Calculated Average Concentration of Nitrate-Nitrogen (mg/l) nr 7.50

Ref: HANTZSCHE-FINNEMORE EQUATION

Daily Wastewater Flow (Gallons per Day) W 2,820 gpd
Total Surface Area (Acres) 37.0 acres
Duration of Wastewater Application (Days) t 365
Calculated Volume of Wastewater Entering Soil (Inches per Year) I 1.02
Total Nitrogen Concentration in Wastewater Entering System (mg/l) nw 140 2X of anticipated
Percent of Nitrate-Nitrogen loss due to Soil Denitrification d 0
Average Rainfall Recharge Rate (50% of Annual Rainfall Assumed) (Inches per Year) R 11
Background Nitrate-Nitrogen Concentration in Rainfall Recharge (mg/l) nb 2
Percent Nitrogen Removal Required From Treatment System Tr 52%
Calculated Average Concentration of Nitrate-Nitrogen (mg/l) nr 7.50

Ref: HANTZSCHE-FINNEMORE EQUATION

Castro Valley 22-24 inches (22 used)

Wastewater Design Flow

Conceptual Wastewater System Design Calculations - Nitrogen Analysis

Nitrogen Loading Mass Balance  as listed in Chapter 10 OWTS 
Manual - Average Flow

The Mosaic Project
Alameda County CA

Nitrogen Loading Analysis Design Flow High

Nitrogen Loading Analysis Design Flow High Concentration Assumption

1 From Attachment 6 of the Alameda County Hydrology & Hydraulics Manual and may be downloaded as a GIS file from the Alameda 
County Flood Control District website 
https://www.cleanwaterprogram.org/images/uploads/C3TG_v6_Oct_2017_Appendix_D_Rainfall_Map.pdf

October 27, 2020 NorthStar # 17-231



10-19-2020

SEB

DJW

LEGEND

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
CULL CREEK

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
W

AutoCAD SHX Text
W

AutoCAD SHX Text
PROPOSED BATHROOM BLDG

AutoCAD SHX Text
PROPOSED CAMPFIRE AREA

AutoCAD SHX Text
PROPOSED CAFETERIA/ MESS HALL BLDG

AutoCAD SHX Text
PROPOSED STAFF LODGING HOUSE 2610 S.F.

AutoCAD SHX Text
PROPOSED HYDRANT LOCATION 

AutoCAD SHX Text
PROPOSED ADA PARKING

AutoCAD SHX Text
FIRE TRUCK HAMMERHEAD 

AutoCAD SHX Text
PROPOSED ADA PARKING

AutoCAD SHX Text
EXISTING WELL

AutoCAD SHX Text
EXISTING WELL

AutoCAD SHX Text
EXISTING WELL

AutoCAD SHX Text
EXISTING WELL

AutoCAD SHX Text
EXISTING WELL (LANDSCAPE AND FIRE WATER ONLY)

AutoCAD SHX Text
17'

AutoCAD SHX Text
30'

AutoCAD SHX Text
95'

AutoCAD SHX Text
79'

AutoCAD SHX Text
71'

AutoCAD SHX Text
46'

AutoCAD SHX Text
18'

AutoCAD SHX Text
50'

AutoCAD SHX Text
80'

AutoCAD SHX Text
73'

AutoCAD SHX Text
58'

AutoCAD SHX Text
65'

AutoCAD SHX Text
38'

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
Sheet %%u   %%u Of %%u   %%u

AutoCAD SHX Text
Scale

AutoCAD SHX Text
%%oHorz.%%o

AutoCAD SHX Text
%%oVert.%%o

AutoCAD SHX Text
Drawn By:

AutoCAD SHX Text
Designed:

AutoCAD SHX Text
Job Number

AutoCAD SHX Text
Date:

AutoCAD SHX Text
Approved:

AutoCAD SHX Text
APN Number

AutoCAD SHX Text
PHONE:	(530) 893-1600 (530) 893-1600 

AutoCAD SHX Text
111 MISSION RANCH BLVD. SUITE 100, CHICO, CA 95926

AutoCAD SHX Text
www.northstareng.com

AutoCAD SHX Text
CASTRO VALLEY, CALIFORNIA

AutoCAD SHX Text
17015 CULL CANYON

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1"= 50'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
WASTEWATER DISPERSAL AREA EXHIBIT

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
17-231

AutoCAD SHX Text
085-1200-001-16

AutoCAD SHX Text
0

AutoCAD SHX Text
50

AutoCAD SHX Text
50

AutoCAD SHX Text
100

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
EXISTING FIRE HYDRANT

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
PROPOSED FIRE HYDRANT

AutoCAD SHX Text
EXISTING TREE

AutoCAD SHX Text
EXISTING WELL

AutoCAD SHX Text
W

AutoCAD SHX Text
100' TOP OF BANK SETBACK

AutoCAD SHX Text
150' WELL SETBACK

AutoCAD SHX Text
SEPTIC AND LEACH AREAS WITHIN SETBACKS

AutoCAD SHX Text
PROPOSED DISPERSAL FIELD



10-19-2020

SEB

DJW

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
PROPOSED BATHROOM BLDG

AutoCAD SHX Text
PROPOSED STAFF LODGING HOUSE 2610 S.F.

AutoCAD SHX Text
PROPOSED HYDRANT LOCATION 

AutoCAD SHX Text
PROPOSED ADA PARKING

AutoCAD SHX Text
17'

AutoCAD SHX Text
30'

AutoCAD SHX Text
95'

AutoCAD SHX Text
79'

AutoCAD SHX Text
71'

AutoCAD SHX Text
46'

AutoCAD SHX Text
18'

AutoCAD SHX Text
50'

AutoCAD SHX Text
80'

AutoCAD SHX Text
73'

AutoCAD SHX Text
58'

AutoCAD SHX Text
65'

AutoCAD SHX Text
38'

AutoCAD SHX Text
34'

AutoCAD SHX Text
58'

AutoCAD SHX Text
70'

AutoCAD SHX Text
89'

AutoCAD SHX Text
91'

AutoCAD SHX Text
23'

AutoCAD SHX Text
38'

AutoCAD SHX Text
72'

AutoCAD SHX Text
59'

AutoCAD SHX Text
98'

AutoCAD SHX Text
44'

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
PROP. CABIN

AutoCAD SHX Text
Sheet %%u   %%u Of %%u   %%u

AutoCAD SHX Text
Scale

AutoCAD SHX Text
%%oHorz.%%o

AutoCAD SHX Text
%%oVert.%%o

AutoCAD SHX Text
Drawn By:

AutoCAD SHX Text
Designed:

AutoCAD SHX Text
Job Number

AutoCAD SHX Text
Date:

AutoCAD SHX Text
Approved:

AutoCAD SHX Text
APN Number

AutoCAD SHX Text
PHONE:	(530) 893-1600 (530) 893-1600 

AutoCAD SHX Text
111 MISSION RANCH BLVD. SUITE 100, CHICO, CA 95926

AutoCAD SHX Text
www.northstareng.com

AutoCAD SHX Text
CASTRO VALLEY, CALIFORNIA

AutoCAD SHX Text
17015 CULL CANYON

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1"= 50'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
PROPOSED DISPERSAL FIELD EXHIBIT

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
17-231

AutoCAD SHX Text
085-1200-001-16

AutoCAD SHX Text
0

AutoCAD SHX Text
20

AutoCAD SHX Text
20

AutoCAD SHX Text
40

AutoCAD SHX Text
ORIGINAL FIELD - 720 LINEAL FEET

AutoCAD SHX Text
REPLACEMENT FIELD - 680 LINEAL FEET

AutoCAD SHX Text
REQUIRED LINEAL FOOTAGE - 480 LINEAL FEET

AutoCAD SHX Text
150' WELL SETBACK LINE

AutoCAD SHX Text
150' WELL SETBACK LINE

AutoCAD SHX Text
100' TOP OF BANK SETBACK LINE

AutoCAD SHX Text
SEPTIC AND LEACH AREA WITHIN SETBACKS

AutoCAD SHX Text
100' TOP OF BANK SETBACK LINE

AutoCAD SHX Text
10' MINIMUM SEPARATION BETWEEN LEACH LINES.



10-19-2020

SEB

DJW

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
H

AutoCAD SHX Text
Y

AutoCAD SHX Text
D

AutoCAD SHX Text
MJR CONTOUR - 105'

AutoCAD SHX Text
MJR CONTOUR - 75'

AutoCAD SHX Text
100' X 200' "MOUNDING" ANALYSIS AREA

AutoCAD SHX Text
17'

AutoCAD SHX Text
30'

AutoCAD SHX Text
95'

AutoCAD SHX Text
79'

AutoCAD SHX Text
71'

AutoCAD SHX Text
46'

AutoCAD SHX Text
18'

AutoCAD SHX Text
50'

AutoCAD SHX Text
80'

AutoCAD SHX Text
73'

AutoCAD SHX Text
58'

AutoCAD SHX Text
65'

AutoCAD SHX Text
38'

AutoCAD SHX Text
Sheet %%u   %%u Of %%u   %%u

AutoCAD SHX Text
Scale

AutoCAD SHX Text
%%oHorz.%%o

AutoCAD SHX Text
%%oVert.%%o

AutoCAD SHX Text
Drawn By:

AutoCAD SHX Text
Designed:

AutoCAD SHX Text
Job Number

AutoCAD SHX Text
Date:

AutoCAD SHX Text
Approved:

AutoCAD SHX Text
APN Number

AutoCAD SHX Text
PHONE:	(530) 893-1600 (530) 893-1600 

AutoCAD SHX Text
111 MISSION RANCH BLVD. SUITE 100, CHICO, CA 95926

AutoCAD SHX Text
www.northstareng.com

AutoCAD SHX Text
CASTRO VALLEY, CALIFORNIA

AutoCAD SHX Text
17015 CULL CANYON

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
1

AutoCAD SHX Text
1

AutoCAD SHX Text
1"= 50'

AutoCAD SHX Text
N/A

AutoCAD SHX Text
MOUNDING ANALYSIS EXHIBIT

AutoCAD SHX Text
THE MOSAIC PROJECT

AutoCAD SHX Text
17-231

AutoCAD SHX Text
085-1200-001-16

AutoCAD SHX Text
0

AutoCAD SHX Text
50

AutoCAD SHX Text
50

AutoCAD SHX Text
100









Project Name:

" " "

" "

" "

" "

" "

" "

" "

" "

" "

" "

" "

"

"

" "

" "

" "

" "

" "

"

Interval:

Standpipe Method Multiplier:

The Mosaic Project

PERCOLATION TEST NO. 1
SITE DATA

Hole Diameter: 6 Hole Depth Below Ground Surface:

Location: APN:

Soil Description:

Test Method:

Cover:

Color:

Standard:

4Pipe Diameter:

dry grass

X

17015 Cull Canyon Road Address:

Texture:

Standpipe:

Depth of Water 

Level Remaining Remarks

DJW3Test Performed By:

85-1200-1-16

10/8/2020

PRESOAKING DATA

Date: 10/7/2020

Depth of Water 

Level After Filling

2:34

2:49

2:59

5

1:25

2:11

5

1

12

7

Start Time

Record 

Time

2:11

11:30 11:45

3.5

PERCOLATION DATA

2:34

2:49

5

-

0

Start Time

Record 

Time

Depth of Water 

Level Remaining

Date:

Remarks

Depth of Water 

Level After Filling

Time 

Measured

Inches 

of Drop

Minutes 

Per Inch

 ------  ------  ------ 

Depth of Presoak Remaining:

5.006

5.00

6

3011:38

12:08

 ---------- 

12:08

12:38

66

30 6

0

0

0

30

12:38

13:08 13:38

13:08 5.00

30 6 5.000

6

6

Average: 5.00 Min/Inch

1.6

30.0 minutes Drop: 6.0 inch 5.0Rate:

8

min/inch

min/inch

12:38 1:03 0 12

0 12

12:13 011:45

12:13 12:38 0 12

12

Adjusted Percolation Rate:

1:03 1:25 5 12

Signed: __________________

Client: Town of Paradise

R.C.E. No.   C66282

Job No. 9228
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Interval:

Standpipe Method Multiplier:

The Mosaic Project

PERCOLATION TEST NO. 2
SITE DATA

Hole Diameter: 6 Hole Depth Below Ground Surface: Pipe Diameter: 4

Soil Description: Color: Texture:

Cover: dry grass

Test Method: Standard: Standpipe: X

Location: APN: 85-1200-1-16 Address: 17015 Cull Canyon Road 

PRESOAKING DATA

Date: 10/7/2020 Test Performed By: DJW3

Start Time

Record 

Time

Depth of Water 

Level Remaining

Depth of Water 

Level After Filling Remarks

11:32 11:45 0 12

11:45 12:04 8 12

12:04 12:34 11 12

12:34 1:04 10.5 12

1:04 1:36 11 11

1:36 2:19 11 10

2:19 2:49 11 9

PERCOLATION DATA

Date: 10/8/2020 Depth of Presoak Remaining: 0

Start Time

Record 

Time

Depth of Water 

Level Remaining

Depth of Water 

Level After Filling

Time 

Measured

Inches 

of Drop

Minutes 

Per Inch Remarks

 ----------  ------  ------  ------ 

12:06 4.625 6 30 1.375 21.82

12:06 12:36 4.75 6 30 1.250 24.00

1:06 4.875 6 30 1.125 26.67

1:06 1:36 4.875 6 30 1.125 26.67

24.79 Min/Inch

30.0 minutes Drop: 1.125 inch Rate:

11:26

12:36

Adjusted Percolation Rate:

26.67 min/inch

1.6 43 min/inch

Average:

Signed: __________________

Client: Town of Paradise

R.C.E. No.   C66282

Job No. 9228
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Interval:

Standpipe Method Multiplier:

The Mosaic Project

PERCOLATION TEST NO. 3
SITE DATA

Hole Diameter: 6 Hole Depth Below Ground Surface: Pipe Diameter: 4

Soil Description: Color: Texture:

Cover: dry grass

Test Method: Standard: Standpipe: X

Location: APN: 85-1200-1-16 Address: 17015 Cull Canyon Road 

PRESOAKING DATA

Date: 10/7/2020 Test Performed By: DJW3

Start Time

Record 

Time

Depth of Water 

Level Remaining

Depth of Water 

Level After Filling Remarks

11:33 12:10 7 12

12:10 12:35 10.5 12

12:35 12:35 11 12

12:35 1:07 11 12

1:07 1:40 10.5 12

1:40 2:20 10.5 12

2:20 2:53 10.35 12

Time 

Measured

 ------ 

PERCOLATION DATA

Date: 10/8/2020 Depth of Presoak Remaining: 0

Start Time

Record 

Time

Depth of Water 

Level Remaining

Depth of Water 

Level After Filling

Inches 

of Drop

Minutes 

Per Inch Remarks

 ----------  ------  ------ 

4.8125 6 30

11:31 12:01 4.313 6 30 17.78

25.26

12:31 13:01 5 6 30 30.00

12:01

13:01 13:31 5 6 30

1.687

1.188

1.000

1.000

12:31

30.00

Average: 25.76 Min/Inch

30.0 minutes Drop: 1.000 inch Rate: 30.00 min/inch

1.6 Adjusted Percolation Rate: 48 min/inch

Signed: __________________

Client: Town of Paradise

R.C.E. No.   C66282

Job No. 9228
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Alameda Area, California
Survey Area Data: Version 14, May 29, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 31, 2019—Jun 
6, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DaB Danville silty clay loam, 3 to 10 
percent slopes

8.8 13.0%

HnF2 Henneke rocky loam, eroded 5.2 7.7%

LpF2 Los Gatos-Los Osos complex, 
30 to 75 percent slopes, 
eroded, MLRA 15

31.5 46.6%

LtD Los Osos silty clay loam, 7 to 
30 percent slopes

0.4 0.7%

LtE2 Los Osos silty clay loam, 30 to 
45 percent slopes, eroded

2.4 3.5%

LtF2 Los Osos silty clay loam, 45 to 
75 percent slopes, eroded

14.6 21.5%

YmB Yolo loam, 0 to 8 percent 
slopes, MLRA 15

4.8 7.0%

Totals for Area of Interest 67.6 100.0%

Soil Map—Alameda Area, California The Mosaic Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/14/2020
Page 3 of 3



Alameda Area, California

YmB—Yolo loam, 0 to 8 percent slopes, MLRA 15

Map Unit Setting
National map unit symbol: 2w89h
Elevation: 70 to 2,530 feet
Mean annual precipitation: 16 to 29 inches
Mean annual air temperature: 57 to 61 degrees F
Frost-free period: 260 to 360 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Yolo and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Yolo

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium derived from metamorphic and 

sedimentary rock

Typical profile
Ap - 0 to 8 inches: loam
A - 8 to 16 inches: loam
C1 - 16 to 24 inches: very fine sandy loam
C2 - 24 to 46 inches: fine sandy loam
C3 - 46 to 60 inches: loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): 

Moderately high to high (0.57 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Salinity, maximum in profile: Nonsaline (0.3 to 0.5 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 1.0
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e

Map Unit Description: Yolo loam, 0 to 8 percent slopes, MLRA 15---Alameda Area, California The Mosaic Project Flats

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/21/2018
Page 1 of 2



Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Depressions
Hydric soil rating: Yes

Livermore
Percent of map unit: 5 percent
Hydric soil rating: No

Sycamore
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Alameda Area, California
Survey Area Data: Version 11, Sep 13, 2017

Map Unit Description: Yolo loam, 0 to 8 percent slopes, MLRA 15---Alameda Area, California The Mosaic Project Flats

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/21/2018
Page 2 of 2



Alameda Area, California

DaB—Danville silty clay loam, 3 to 10 percent slopes

Map Unit Setting
National map unit symbol: hb35
Elevation: 100 to 2,500 feet
Mean annual precipitation: 14 to 20 inches
Mean annual air temperature: 57 degrees F
Frost-free period: 240 to 360 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Danville and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Danville

Setting
Landform: Fan terraces, fans
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone and shale

Typical profile
H1 - 0 to 21 inches: silty clay loam
H2 - 21 to 53 inches: silty clay
H3 - 53 to 80 inches: clay loam

Properties and qualities
Slope: 3 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water capacity: High (about 9.4 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Map Unit Description: Danville silty clay loam, 3 to 10 percent slopes---Alameda Area, 
California

The Mosaic Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/14/2020
Page 1 of 2



Minor Components

Los osos
Percent of map unit: 10 percent
Hydric soil rating: No

Los gatos
Percent of map unit: 5 percent
Hydric soil rating: No

Data Source Information

Soil Survey Area: Alameda Area, California
Survey Area Data: Version 14, May 29, 2020

Map Unit Description: Danville silty clay loam, 3 to 10 percent slopes---Alameda Area, 
California

The Mosaic Project

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/14/2020
Page 2 of 2



 

  
10/05/2020  
 
Nick Weigel 
Northstar Engineering 
111 Mission Ranch Blvd 
Suite 100 
Chico, CA 95926 
 
Subject: Preliminary Design Review of the Mosaic Project 
 
Mr. Weigel, 
 
Orenco Systems, Inc. (“Orenco”) has received the Plans and other documents that comprise the Preliminary 
Design for the Mosaic Project. Orenco staff reviews the Final Design of all wastewater collection and treatment 
systems for commercial applications to ensure that the design is compliant with the most current version of the 
system’s applicable design criteria published by Orenco for the specified parameters provided by the system’s 
designer in the Plans. The findings and conclusions of my review of this Preliminary Design are as follows: 

Design Basis 
The system has been designed for a Campground application. Influent flow and constituent concentrations and 
effluent constituent concentration requirements have been provided by the system’s designer on the Plans and 
were used in my review of the Preliminary Design. 
 
The influent flow on the Plans were not extrapolated from the metered flows from the subject site, but in our 
experience, they are consistent with influent flows from other, similar Campground systems that Orenco has 
previously observed. As such, I have no reason to doubt the accuracy of the designer’s findings and assumptions 
as to the influent flow, and find that it was reasonable for the designer to use them as the design basis for the 
system. 

System Design 
The proposed Preliminary Design of the system consists of sewage from a central meeting & dining hall, a 
restroom shower building, and family dwelling going to 20,000 gallons of septic tankage for primary treatment. 
Effluent flows to a one AdvanTex AX-Max175-28 for secondary treatment. Treated effluent flows to 5,000-
gallon dosing tank where it is pumped to a pressurized drainfield for final disposal. 

Design Criteria 
The applicable design criteria for this system, which I used to conduct the review of its Preliminary Design, is 
revision 7.0 of document NDA-ATX-1, titled Orenco® AdvanTex® Design Criteria, Commercial Treatment 
Systems, which was published by Orenco in May, 2019. A copy of the design criteria can be downloaded from 
Orenco’s online document library at www.orenco.com/corporate/doclibrary.cfm. 

Findings 
The findings of my review as to whether the Preliminary Design complies with Orenco’s design criteria for 
treating wastewater to the effluent constituent concentration requirements are as follows: 
 



ADVANTEX DESIGN REVIEW	 2	
 

Primary Treatment 
  
Orenco always recommends the use of a pre-anoxic return tank and requires them on all projects that require 
significant nitrogen reduction.  This pre-anoxic tank should be sized equal to one day at maximum day design 
flow and is considered part of the overall primary tank volume. 
 
The Preliminary Design specifies the use of 20,000 gallons of septic tankage for primary treatment. Using the 
flow data specified on the Plans the hydraulic retention times for primary treatment calculate as follows: 
 
Primary Tank(s) Hydraulic Retention Time (HRT)1   

Design Average Flow 
(gpd) 

Design Maximum Day Flow 
(gpd) 

Effective Combined Primary Tankage 
(gpd) 

Avg HRT 
(days) 

Max Day HRT 
(days) 

2820 3525 20000 7.1 5.7 
1 Design Max Day Flow is the maximum daily flow a facility is expected to receive no more than one day within any week’s time.   
 
According to the Primary Tank Sizing Recommendations in the applicable design criteria, Campground 
treatment systems are recommended to have a minimum of 3 days of hydraulic retention time at the Design Max 
Day Flow. Therefore, the specification of the septic tanks in the Preliminary Design satisfies Orenco’s design 
criteria. 
 
Recirculation Tank — Standard Stage 
The Preliminary Design further specifies the use of an AX-Max Treatment System for recirculation and blending 
of the AdvanTex-treated effluent with primary tank effluent. The recirculation volume in the AX-Max System 
satisfies the requirement for recirculation tank volume. 
 
Hydraulic Load — Standard Stage 
The Preliminary Design specifies the use of one AX-Max175-28, which contains a nominal surface area of 175 
square feet of treatment media. Using the flow data specified on the Plans the hydraulic loading rate for the 
system calculates as follows:  
 
Hydraulic Loading Rate (HLR) — Standard Stage   

Design Average Flow 
(gpd) 

Design Maximum Day 
Flow (gpd) 

Nominal Textile Area 
(sq. ft.) 

Average HLR (gal. per 
day/sq. ft.) 

Peak HLR (gal. per 
day/sq. ft.) 

2820 3525 175 16 20 

 
According to the AdvanTex System Loading Chart in the applicable design criteria, the standard AdvanTex 
treatment system (Stage 1) should not be hydraulically loaded more than 25 gpd/square foot at Design Average 
Flow or 50 gpd/square foot at Design Max Day Flow. Therefore, the specified type and number of AdvanTex 
units in the Preliminary Design satisfy Orenco’s design criteria to achieve the effluent quality listed in the design 
criteria at a 95% confidence level for this Campground application. 
 
Organic Load — Standard Stage 
The following influent characteristics were estimated and not derived from direct sampling. Even though the 
influent characteristics were not derived from direct sampling, the values assumed are consistent with values we 
have seen in other, similar Campground applications. 
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Influent (Primary Tank Effluent) Characteristics — Loading to Textile  
Average BOD5 (mg/L) Average TSS (mg/L) Max FOG (mg/L) 

300 150 25 
 
Based on the average influent biochemical oxygen demand (BOD5) concentration and flow data specified on the 
Plans, the system will receive approximately 7.1 pounds of BOD5 per day at Design Average Flow, and 8.8 
pounds of BOD5 per day at Maximum Day Design Flow. Using this information, the organic loading rate of the 
system calculates as: 
 
Organic Loading Rate (OLR) — Standard Stage   

Average Organic Load 
(lbs/day) 

Maximum Organic Load 
(lbs/day) 

Nominal Treatment Area 
(sq. ft.) 

Average OLR (lbs 
BOD/sq. ft./day) 

Maximum OLR (lbs 
BOD/sq. ft./day) 

7.1 8.8 175 0.04 0.05 

 
According to the Organic Load Requirements in the applicable design criteria, an AdvanTex Treatment System 
should not be organically loaded more than 0.04 pounds BOD5/square foot at Design Average Flow or 0.08 
pounds BOD5/square foot at Design Peak Flow. Therefore, the specified type and number of AdvanTex units in 
the preliminary design satisfy Orenco’s design criteria to achieve the effluent quality listed in the design criteria 
at a 95% confidence level for this Campground application. 
 
Nitrogen Reduction — Standard Stage 
According to the Nitrogen Reduction Standards in the applicable design criteria, the standard configuration of a 
single-stage AdvanTex Treatment System will typically achieve 60% reduction of Total Nitrogen, depending on 
wastewater strength and other characteristics such as BOD5, grease and oils, pH, and alkalinity concentrations, 
primary treatment hydraulic retention time, or temperature.  
 
Based on the average influent Total Kjeldahl Nitrogen (mg/L) concentrations and other influent constituent 
concentrations and flow data specified on the Plans the nitrogen loading for the standard stage calculates as 
follows: 
 
Total Nitrogen Loading Rate — Standard Stage 

Total Kjeldahl Nitrogen (mg/L) Average Nitrogen Load (lbs/day) Total Nitrogen Loading Rate (lbs/day/square foot) 
70 1.6 0.009 

 
The standard stage loading is 0.014 pounds per day/square foot based on Design Average Flow. Therefore, the 
specified type and number of AdvanTex units in the final design satisfy Orenco’s design criteria to achieve the 
effluent quality listed in the design criteria at a 95% confidence level for this shopping center application. 
 
Conclusions 
I have reviewed the Preliminary Design of the Mosaic Project wastewater treatment system, and have found that 
the design is compliant with the most current version of the system’s applicable design criteria published by 
Orenco for the specified parameters provided by the system’s designer in the Plans. In addition, I noted no 
anomalies in the site layout or configuration of the system during my review. 
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Compliance Table — Meets Minimum Design Standards   
 Standard Stage 

Recirc Tank Size Yes 
Hydraulic Load Yes 
Organic Load Yes 
Nitrogen Load Yes 

 
As such, the system as designed satisfactorily complies with Orenco’s design criteria to meet the following 
effluent limits at a 95% confidence level, provided that all influent flows and constituent concentrations specified 
in the Plans are not exceeded: 
 
Expected Effluent Quality  

Constituent Average (mg/L) 
BOD5 <30 
TSS <30 
TN >50% reduction 

 
It is important to note that even though the AdvanTex Treatment System has the capability to meet or exceed the 
required treatment parameters, there is no way that Orenco can guarantee that a particular system will be 
operated or maintained in a manner consistent with the Preliminary Design reviewed. Once the facility is placed 
into operation, the influent flows and constituent concentrations to the facility should be monitored, and if flow 
or any of the influent constituent concentrations exceed those listed in the Plans, measures should be taken to 
reduce the flow or constituent concentration to those listed. However, if additional treatment capacity becomes 
necessary, the system is designed to have the capability to expand to account for the new flow or constituent 
concentration. 
 
Proper air ventilation is a critical feature of all commercial AdvanTex Treatment Systems, and as such, adequate 
active ventilation is required for all systems. In addition, please note that disposing of toxics or chemicals into the 
system is strictly prohibited. Examples of toxics include restaurant degreasers, cleansers, wax strippers for 
linoleum, carpet shampoo, waste products, or any other toxins. Furthermore, water softener brine discharge is 
prohibited from being discharged into the AdvanTex Treatment System. Failure to adhere to these policies will 
void Orenco’s limited product warranties. 
 
If you have any questions about my review process, findings, or conclusions, please feel free to call or e-mail me. 
 
Sincerely, 
 

 
Keith Fortenbach 
Systems Engineering 
Orenco Systems Inc. 
(800) 348-9843 ext. 412 
kfortenbach@orenco.com 
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pollutants, the strength of residential wastewater
fluctuates throughout the day (University of
Wisconsin, 1978). For nonresidential establishments,
wastewater quality can vary significantly among
different types of establishments because of differ-
ences in waste-generating sources present, water
usage rates, and other factors. There is currently a
dearth of useful data on nonresidential wastewater
organic strength, which can create a large degree of
uncertainty in design if facility-specific data are not
available. Some older data (Goldstein and Moberg,
1973; Vogulis, 1978) and some new information
exists, but modern organic strengths need to be

verified before design given the importance of this
aspect of capacity determination.

Wastewater flow and the type of waste generated
affect wastewater quality. For typical residential
sources peak flows and peak pollutant loading rates
do not occur at the same time (Tchobanoglous and
Burton, 1991). Though the fluctuation in wastewa-
ter quality (see figure 3-5) is similar to the water
use patterns illustrated in figure 3-3, the fluctua-
tions in wastewater quality for an individual home
are likely to be considerably greater than the
multiple-home averages shown in figure 3-5.
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