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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



Project Name:

" " "

" "

" "

" "

" "

" "

" "

" "

" "

"

"

" "

" "

" "

" "

" "

"

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



Project Name:

" " "

" "

" "

" "

" "

" "

" "

" "

" "

"

"

" "

" "

" "

" "

" "

"

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











 

  
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. 
 
 
 
 



ADVANTEX DESIGN REVIEW	 3	
 

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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