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1 Background 
RMC was asked to analyze the impacts of proposed land use changes at the proposed Tuscany Meadows 
and Black Diamond Ranch developments on sewerage conveyance through the Delta Diablo Sanitation 
District (DDSD) conveyance system. As part of DDSD’s 2010 Conveyance System Master Plan Update, 
the current and future capacity of the conveyance system was evaluated using a hydraulic model 
developed using the Infoworks CS™ software. Model construction and development of model loads is 
described in the Master Plan Update report. As described in that report, model loads from the site of the 
proposed Tuscany Meadows and Black Diamond Ranch developments were estimated based on general 
plans and other information provided at the time by the Cities of Pittsburg and Antioch.  

As part of the current evaluation, the model was used to evaluate the impacts of proposed land use 
changes at Tuscany Meadows and Black Diamond Ranch developments under future “buildout” 
conditions. The purpose of this memorandum is to evaluate the capacity of the Pittsburg-Antioch 
Interceptor to handle the projected wastewater flows with the proposed land use. 

2 Hydraulic Model Modifications 
The capacity evaluation presented in this memorandum was conducted using an existing hydraulic model 
of DDSD’s conveyance system.  The proposed developments are located in the “Pittsburg Antioch 4” 
drainage basin (Basin 3-3), which in the Master Plan Update model was loaded to DDSD manhole 
PA39I00 near the upstream end of the Pittsburg-Antioch Interceptor.  

The proposed development would modify model loads and loading point for a portion of the Pittsburg-
Antioch 4 basin. Land use and piping used to develop model loads and load points for the developments 
were provided by DDSD and are included in Appendix A. Projected average base wastewater flow 
(ABWF) for the proposed land use was estimated based on the number of proposed dwelling units in the 
developments and square feet of commercial area, and loading factors presented in the Master Plan 
Update. Model loads for the proposed developments are summarized and compared to original model 
estimates in Table 2-1 and Table 2-2 for Tuscany Meadows and Black Diamond Ranch, respectively. 
Note that flow from Black Diamond Ranch is anticipated to decrease slightly from original model 
estimates. No change in rainfall dependent infiltration & inflow (RDI/I) from the previous model was 
assumed. The locations of the developments and the loading manholes with respect to DDSD’s 
conveyance system are indicated in Figure 1. 
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Table 2-1: Original & Proposed Flow Projections from Tuscany Meadows 

Model 
Load Point 

 

Proposed Land Use Original Model Loads 

# Units 
ABWFa 

(gpd) 

ABWFa 

(gpd) 

PA39I00 
Residential - - 98,340 

Non-
Residential 

- - 100,000 

PA36I00 

Single 
Family 

Residential 
729 Dwelling Units 

220,420 - 
Multi-
Family 

Residential 
365 Dwelling Unitsb 

Non-
Residential 

- - - 

PA40I00 

Single 
Family 

Residential 
356 Dwelling Units 78,320 - 

Non-
Residential 

- - - 

 Total 298,740 198,340 

Footnotes: 
a. Per Master Plan Update,  ABWF is estimated to be 220 gpd per single family dwelling unit, 170 gpd per 

multi-family dwelling unit, and 0.1 gpd per square foot of non-residential floor space. 
b. 1,085 single family dwelling units less 356 units west of Tuscany Meadows Drive routing to manhole 

PA40I00. 
 

Table 2-2: Original & Proposed Flow Projections from Black Diamond Ranch 

Model 
Load Point 

 

Proposed Land Use Original Model Loads 

# Units 
ABWFa 

(gpd) 

ABWF 

(gpd) 

PA39I00 
Residential - - 81,620b 

Non-
Residential 

- - 10,000 

PA36I00 

Single 
Family 

Residential 
346 Dwelling Units 76,120 - 

Non-
Residential 

10,000 sf 1,000 - 

 Total 77,120 91,620 

Footnotes: 
a. Per Master Plan Update,  ABWF is estimated to be 220 gpd per single family dwelling 

unit, 170 gpd per multi-family dwelling unit, and 0.1 gpd per square foot of non-
residential floor space. 

b. 371 Future EDUs modeled based on general plan designations for undeveloped parcels. 
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3 Model Results 
The flow projections summarized in Table 2-1 and Table 2-2, along with the diurnal curves and RDI/I 
parameters described in the  Master Plan Update report, were used to simulate new wastewater flowrates 
from the Tuscany Meadows and Black Diamond Ranch developments. Table 3-1 summarizes the 
resulting new peak wastewater flowrates.  As indicated in the table, the proposed developments result in 
an increase in PWWF of about 0.13 mgd. 

Table 3-1: Total Modeled Wastewater Flowrates 

 

Original 
Model 

 (mgd) 

PA39I00 

Proposed Land Use 

(mgd) 

PA 36I00 PA40I00 Total 

ABWF 0.29 0.30 0.08 0.38 
Peak Dry Weather Flow 

(PDWF) 0.49 0.48 0.12 0.60 
Peak Wet Weather Flow 

(PWWF) 0.57 0.56 0.14 0.70 
 

The original capacity analysis indicated no improvements were needed along the Pittsburg-Antioch 
Interceptor. Some surcharge at the lower end of the interceptor was noted in the model due to backup 
from the wastewater treatment plant (WWTP) influent sewer. Since that analysis was performed, model 
elevations for the sewers at the downstream end of the Pittsburg-Antioch Interceptor have been adjusted 
to match new data provided by DDSD, resulting in lowered rim elevations. As a result of the new pipe 
data, the model now predicts an overflow at the downstream end of the Pittsburg-Antioch Interceptor 
under buildout flow conditions due to the backup from the WWTP influent sewer. However, the model 
does not predict any capacity deficiencies in the Pittsburg-Antioch Interceptor itself. DDSD has reported 
that solution recommendations for the projected future deficiency in the WWTP influent sewer will be 
developed as part of the WWTP Headworks Improvements Project predesign, currently scheduled to be 
performed in 2013. 

As a result of the change in land use at Tuscany Meadows and Black Diamond Ranch, no new capacity 
deficiencies were identified, either under peak dry weather or peak wet weather conditions. The model-
predicted backup surcharge and resulting overflow at the downstream end of the Pittsburg Antioch 
Interceptor would not be significantly affected by the increase in flows from the two developments. 

Hydraulic profiles for upper and lower portions of the Pittsburg-Antioch interceptor to to the WWTP 
under original and proposed modeled buildout scenarios are shown in Attachment 2. 

4 Conclusions 
The proposed change in land use in Tuscany Meadows and Black Diamond Ranch is not anticipated to 
result in any new capacity deficiencies at buildout or significantly worsen the backup surcharge condition 
at the downstream end of the Pittsburg-Antioch Interceptor. As the predicted overflow is a result of the 
updated pipe data incorporated after the Master Plan Update was finalized, no solution recommendations 
were included in the Master Plan Update report. As noted in Section 3, solution recommendations for the 
projected future capacity deficiencies in the WWTP influent sewer will be developed as part of the 
WWTP Headworks Improvements Project predesign in 2013. However, it is not anticipated that the 
proposed land use changes would significantly impact any potential projects that might be required to 
address this issue.   
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Figure 1 – Bay Point Buildout Conditions Design Storm Model Results 



 

 

 

 

 
 
 
 
 
 
 
 

Attachment 1 
Land Use and Loading Projections 

  



















 

 

 

 
 
 
 
 
 
 
 

Attachment 2 
Hydraulic Model Profiles 
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