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TM1 Sewer Capacity Assessment 
Prepared By: Breanna Webb, EIT 

Reviewed By: Dave Price, PE 

Date:  October 21, 2016 

1.0 PURPOSE 

Stantec has completed a sewer capacity assessment to evaluate specific impacts of the 
proposed Dorsey Marketplace development on the City’s existing wastewater collection system. 
The purpose of this memo is to present the results and findings of the sewer capacity assessment.  

The R. Jeter Family Trust has proposed a development located at the southeast corner of Dorsey 
Drive and Highway 49 within the City of Grass Valley (City), known as the Dorsey Marketplace 
Project (Proposed Project). The development will have two entrances, one on Dorsey Drive and 
the other on Springhill Drive. The proposed utility plan routes wastewater by gravity through an 8” 
sewer collector in Springhill Drive which connects to an 18” trunk sewer in Idaho Maryland Road. 
The Idaho Maryland Trunk sewer connects to the City’s Main Trunk sewer where Idaho Maryland 
Road intersects East Main Street. The Main Trunk is aligned roughly parallel to Highway 49 and 
conveys flow to the City’s wastewater treatment plant (WWTP).   

1.1 BACKGROUND 

1.1.1 Dorsey Marketplace Project 

The Proposed Project is of a 26.9 acre former mine site, located on the south side of Dorsey Drive 
just east of the northbound off ramp of State Route 20/49 within the City of Grass Valley. The 
Proposed Project location is shown in Figure 1. It will consist of an integrated mixed use, infill retail 
commercial and residential project. The parcel was rezoned to reflect 21.2 acres of Commercial 
and 5.7 acres of Residential Urban High Density land use. The Proposed Project, consists of 
approximately 181,900 square feet of retail, service, and community uses, as well as a 90-unit 
apartment complex.  

The Proposed Project is currently completing the entitlement process, which includes 
preparation of a CEQA document which is to identify all potential impacts resulting from the 
development of the project and any mitigation measures proposed to reduce those impacts to 
a less than significant level.  

This report was required by the City of Grass Valley to assess the impact of the Proposed Project 
on the City’s collection system. In addition to this report, which is specific to the potential project 
impacts on the City’s sewer collection system, Genesis Engineering has prepared an overall 
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capacity evaluation of the Springhill Drive sewer collector, which was also required by the City. 
This evaluation can be found in Exhibit A.  

1.1.2 Wastewater System Master Plan 

The City’s Wastewater System Master Plan (Master Plan) was completed by Stantec in August of 
2016. The Master Plan is intended to provide guidance to the City on the management of their 
existing WWTP, collection system and associated appurtenances by providing assessments of 
the existing collection system and WWTP condition and capacity, as well as options for providing 
additional capacity for planned future development. A skeletonized hydraulic model of the 
City’s existing collection system trunk network was developed for use in the development of the 
Master Plan. This model was updated and used to provide a basis for the sewer capacity 
evaluation for the Proposed Project. 

The Master Plan evaluated the following growth scenarios for the City:  

• Existing  

• Existing + Development of Vacant Parcels 

• Near Term Development 

• Long Term Development  

• Build Out Growth 

The future growth scenarios simulated for the Master Plan address serving build out of 1) the 
existing City service area, 2) the 2020 General Plan Spheres of Influence, 3) Special Development 
Areas and 4) Areas of Concern also identified in the General Plan. The projected growth areas 
are shown in Figure 2. The future flow projections were based on current general plan land use 
information and unit factors for flow developed and presented in the Master Plan. Peak wet 
weather flows (PWWF) were projected using the hydraulic model with a 10-year 24-hour design 
storm and were used to assess potential impacts to the City’s collection system, for the five (5) 
growth scenarios identified above. 
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Figure 1
City of Grass Valley Existing Sewer Service Area

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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2.0 PROJECT CHARACTERISTICS  

2.1 PROJECT LOCATION  

The study area is defined as the wastewater subcatchments that contribute flows to the WWTP 
serviced by the Idaho Maryland trunk. Figure 1 shows the location of the proposed Dorsey 
Marketplace development in relation to the City’s wastewater collection system. The Proposed 
Project is located east of Highway 49 on a vacant parcel within the existing sewershed.  

The portion of the service area that discharged into the Idaho Maryland trunk covers an area of 
approximately 700 acres. The wastewater generated by these users is collected and conveyed 
to the City’s WWTP via a network of gravity trunk mains, force mains and lift stations. The Idaho 
Maryland trunk generally follows Idaho Maryland Road west from Sutton Way across Highway 49 
to E. Main Street, where it merges with the E. Main Street trunk sewer. The Idaho Maryland trunk 
collects flows from the northeast portion of the City, which includes commercial, industrial, and 
residential developments. To account for the foothill terrain in the service area, lift stations 
convey flow from lower areas to system gravity collectors.  

2.2 FUTURE WASTEWATER FLOWS 

The flow projections for the Proposed Project used in this analysis were provided by Genesis 
Engineering based on the City of Grass Valley Engineering Standards (Design Standards) and 
can be found in Exhibit A. Based on calculations from Genesis Engineering the developable site 
consists of 26.42 acres, 22.59 acres will be used for commercial design and the remaining 4.15 
acres will be multi-family residential with 90 dwelling units (EDUs). The City Design Standards 
present wastewater generation rates of 850 gpd/acre for commercial development and 135 
gpd for each high density residential dwelling unit, resulting in a total average dry weather flow 
(ADWF) of 31,352 gpd from the Proposed Project. The Design Standards also call for the use of a 
factor of safety of 2, and a peaking factor which varies relative to flow rate. Based on a 
factored ADWF of 0.063 MGD (2 x 31,352 gpd, rounded), the peaking factor used was 4.8. The 
resulting total peak flow was estimated to be 0.301 MGD. 

These projections are reasonable, and the peaking factor and safety factor correspond to a 
total peaking factor close to those seen in inflow and infiltration (I/I) investigations presented in 
the Master Plan. The peak flow was added to the model as a steady state inflow, meaning there 
is no additional I/I added (as there would be if it was entered as an ADWF).   
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3.0 HYDRAULIC MODEL 

A skeletonized hydraulic model of the City’s existing collection system trunk network was 
developed as part of the City’s Wastewater Master Plan. This model was used and updated to 
provide the basis for this sewer capacity evaluation. The wastewater collection system capacity 
was evaluated using a hydrodynamic routing software package, PCSWMM 2016 (SWMM5), by 
Computational Hydraulics Int. (CHI). This software package has been developed using the EPA 
SWMM 5.0 engine as its basis. The software has the ability to meet the following objectives:  

• To determine the hydraulic capacity of the collection system and its components  

• To identify system limitations such as bottlenecks and infrastructure incapable of 
accommodating future growth 

3.1.1 Design Storms 

Design storms are usually simulated in the hydraulic model to assess the capacity of the sewer 
system being studied under wet weather conditions. This is typically done with the goal of 
assessing potential risk of surcharging the system, which may result in sanitary sewer overflows 
(SSOs). A 1:10 year return period storm, with a 24-hour duration following the Huff design storm 
distribution was selected to assess system capacity under wet weather conditions with the 
addition of the Proposed Project. For reference the storm hyetograph is shown in Figure 3.
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Figure 3 Rainfall Hyetograph for 1:10 Year, 24-hour Huff Design Rainfall 

3.1.2 Model Updates 

The Springhill Drive sewer collector was added to the model using elevation data provided by 
Genesis Engineering. The model developed for the Master Plan only features trunk sewers in the 
collection system greater than 12 inches in diameter. The survey provided by Genesis 
Engineering also included updated rim and invert elevations for manholes on Idaho Maryland 
Road from Springhill Drive to Railroad Avenue. These rim and invert elevations were updated in 
the Model. The manhole elevations gathered by Genesis Engineering as part of this analysis for 
the Proposed Project are presented in Exhibit B.  

Flow from parcels along Springhill Drive was redistributed to respective manholes with the 
addition of the Springhill Drive sewer collector. The Springhill collector was not of sufficient size or 
overall system criticality to warrant its inclusion in the Master Plan trunk analysis.  

All five scenarios presented in the Master Plan were updated and evaluated to include the 
changes due to the Dorsey Marketplace Project. A sixth scenario (Existing +  Dorsey 
Marketplace) evaluating the existing system including the Proposed Project was also developed 
and simulated. The scenarios considered in this analysis include the following: 

• Existing 

• Existing + Dorsey Marketplace 

• Existing + Development of Vacant Parcels + Dorsey Marketplace 
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• Near Term Development + Dorsey Marketplace 

• Long Term Development + Dorsey Marketplace 

• Build Out Growth + Dorsey Marketplace 

It should be noted that the parcels on which the Dorsey Marketplace project is proposed were 
included in the hydraulic analysis for the Master Plan. The scenarios above referencing “plus 
Dorsey Marketplace” differ from the Master Plan analysis in the projection of peak flow. In the 
Master Plan analysis, the parcels on which the Proposed Project is located were estimated to 
generate wastewater flows using unit factors presented in the Master Plan developed on a 
gallon per day per acre basis and using the City’s General Plan land use designations assigned 
to those parcels. For this analysis the flows generated by the Proposed Project were based on 
estimates provided by Genesis Engineering, consistent with the City’s Design Standards for 
system sizing and flow estimation.  

4.0 SEWER CAPACITY ASSESSMENT CRITERIA 

This section describes the criteria used to perform the sewer capacity assessment and evaluate 
the model results of the updated hydraulic model described in the sections above. The 1:10 
year, 24-hour design rainfall event was applied to the PCSWMM Model after modifications had 
been made. The hydraulic model results were evaluated based on the City’s level of service 
(LOS) performance criteria for the collection system, and are presented using various 
wastewater flow metrics to illustrate the capacity constraints of the system. 

4.1 WASTEWATER FLOW METRICS  

The results of the hydraulic model are assessed using four wastewater flow metrics:  

• The peak flow at specific locations within each sewer under design storm conditions.  

• The hydraulic surcharging at specific locations within each sewer under design storm 
conditions. 

• Hydraulic loading ratio within each sewer under design storm conditions. Hydraulic 
loading ratios are commonly used as a metric to evaluate the performance of a 
collection system. The hydraulic loading ratio (HLR) is mathematically defined as the 
peak modeled flow divided by the full pipe capacity (calculated using Manning’s 
equation), and is denoted “Max/Full Flow” in the results tab of the PCSWMM Sewer 
model.  

• Residual capacity within each sewer when subjected to the peak flows of the design 
storm conditions. This result is the difference between full pipe capacity and the peak 
flow. This performance indicator is useful in illustrating the relative remaining capacity 
throughout the study area.  
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4.2 ALLOWABLE SURCHARGE CRITERIA 

The City’s LOS criteria for the collection system are based on the allowable surcharge within the 
gravity portion of the collection system. The maximum allowable surcharge in the gravity portion 
of the sanitary sewer system is assessed using the estimated hydraulic grade line (HGL) elevation 
of the fluid flow in the pipes. The HGL must remain at least 8 feet from the ground surface (i.e. at 
least 8 feet of freeboard required) during a design storm scenario. This is the criteria established 
by the City in the Master Plan analysis. Existing sewers with depths greater than 8 feet have been 
said to be within LOS criteria if the peak surcharge elevation results in a freeboard of greater 
than 8 feet with less than one (1) foot of HGL surcharging above the pipe crown. Any sewers 
identified with freeboard less than 8 feet are considered deficient should any surcharging above 
the pipe crown result. Thus, the identified deficiencies are generally based upon the criteria 
below:  

• Minimum freeboard of 8 feet (HGL depth below rim) 

• Surcharging less than 1 foot above pipe crown (with freeboard of 8 feet or greater) 

• No Surcharging (with freeboard of less than 8 feet) 

5.0 MODEL RESULTS 

A summary of relevant model results from the Master Plan, as well as the results of the new 
scenarios assessed in this analysis are presented in the following sections. Results from the Master 
Plan, in the form of HGL profiles are shown in Exhibit C. HGL profiles 1 and 5, presented in the 
Master Plan, have specific relevance to the Dorsey Marketplace analysis. 

To help identify the extent of surcharging within the existing network, profile figures from Dorsey 
Marketplace to the WWTP that show the peak HGL elevation along each profile section have 
been included in Exhibit D. The location of the HGL profiles can be identified by a plan-view key 
presented within Exhibit D. Note that these profiles include the results for each growth scenario. 
Exhibit E presents plan view figures for each scenario depicting minimum freeboard (depth 
below rim) in manholes and surcharging in pipes (whether or not they are deficient based on 
LOS criteria).  

5.1 MASTER PLAN SUMMARY OF EXISTING CONDITIONS 

The City’s Master Plan identifies capacity issues within the City’s existing collection system under 
design storm conditions. The HGL profiles in Exhibit C show the results of the capacity evaluation 
done as part of the City’s Master Plan. The portions of the previous analysis that are specifically 
relevant to the Proposed Project include the assessment of the Idaho Maryland trunk, and the 
main trunk from its connection to the Idaho Maryland trunk to the WWTP. These results do not 
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reflect the addition of the Springhill drive collector, the updated manhole elevations in the 
hydraulic model, or the updated flow generation estimates from the Proposed Project.  

5.1.1 Idaho Maryland Trunk: 

Master Plan HGL Profile 1, shown in Figure C-1 of Exhibit C, presents HGLs for the Idaho Maryland 
trunk that extends along Idaho Maryland Road to the East Main Street trunk (Main trunk). 
Manholes in which the HGL did not meet LOS criteria were found in the Idaho Maryland trunk 
sewer upstream of the location where the Springhill Drive sewer collector discharges to the trunk. 
No surcharging was found to occur in the Idaho Maryland trunk downstream of the Springhill 
Drive sewer collector. 

5.1.2 East Main Street Trunk:  

Master Plan HGL Profile 5, shown in Figure C-2 of Exhibit C, represents a section of the E. Main 
Street Trunk from the discharge of the City Hall Outfall to the WWTP. Very minor surcharging (<1 
foot) was found to occur in manhole (MH) I17-7 (66 feet south of French Ave) as a result of the 
Master Plan analysis. This surcharging is a result of insufficient capacity in the twin 18-inch sewers 
crossing underneath Highway 20. There was predicted to be a minimum freeboard of greater 
than 20 feet under existing conditions, therefore still meeting LOS criteria. It was noted that this 
information for MH I17-7 was based upon a degree of upstream throttling due to capacity 
constraints, and this surcharging would likely worsen as those constraints are eliminated (i.e. flow 
is allowed to reach the twin 18-inch sewers at a higher rate).   

5.2 EXISTING LEVEL OF DEVELOPMENT (EXISTING) 

This scenario assesses the impact of the design storm on the existing wastewater collection 
system. These results include the model updates to the collector on Springhill Drive and the 
updated manhole elevations on Idaho Maryland Road, summarized in Exhibit B, but don’t 
consider the additional flow from the Dorsey Marketplace development.  

Very little difference in the model results are evident with the addition of the Springhill Drive 
sewer collector to the model construction when compared to those presented in the Master 
Plan, other than relative changes in HGLs caused by updated invert elevation. It is predicted 
that the WWTP will experience a peak flow of 13.5 MGD under design storm conditions. A plan 
view of model simulation results for the existing system during peak wastewater flow conditions 
are presented in Figure E-1.  

The following provides a summary of surcharging in the existing system under design storm 
conditions and the corresponding peak HGL profiles which are presented in Figures D-2 through 
D-5.  
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5.2.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

There were no other significant differences within the results reported for this scenario and the 
existing scenario in the City’s Master Plan in the Idaho Maryland Trunk. No surcharging was 
predicted to occur in manholes on Idaho Maryland Road under existing conditions. The peak 
HGL profile for the Idaho Maryland trunk is shown in Figure D-2. 

5.2.2 Main Trunk (from Idaho Maryland Road to WWTP):  

MH I17-7, located on the Main Trunk, was predicted to be surcharged approximately 0.34 feet 
above the highest connected pipe crown; however, freeboard remained greater than 20 feet, 
therefore meeting LOS criteria. This surcharging is a result of limited capacity in twin 18” sewers 
crossing under Highway 20. This result is only slightly different from the results reported in the 
Master Plan. The peak HGL profile for the Main trunk is shown in Figure D-3 and Figure D-4. 

5.2.3 Springhill Drive (Dorsey Marketplace to Idaho Maryland Road): 

The Springhill Drive collector was found to have excess capacity under the existing scenario. The 
peak HGL profile for the Springhill Drive collector is shown in Figure D-5. 

5.2.4 LOS Deficiencies:  

There are not expected to be any LOS failures under this scenario. 

5.3 EXISTING + DORSEY MARKETPLACE DEVELOPMENT  

This scenario assesses the impact of the design storm on the existing wastewater collection 
system with the addition of flows from the Proposed Project. For this scenario, it is predicted that 
the WWTP will experience a peak flow of 13.7 MGD. The inclusion of the Proposed Project is not 
predicted to cause any additional sewer segments to become surcharged; rather the 
additional loading will slightly increase the existing surcharging. A plan view of model simulation 
results relative to this scenario during peak wet weather flow conditions are shown in Figure E-2.  

The following provides a summary of surcharging in the system under design storm conditions for 
this scenario corresponding to peak HGL profiles presented in Figures D-2 through D-5: 

5.3.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

Under this design scenario there is expected to be no surcharging in this profile. The maximum 
predicted increase in the HGL for all of the sewers is 0.09 (MH N13-10) feet with the inclusion of 
the Dorsey Marketplace development relative to the “Existing” scenario. The peak HGL profile 
for the Idaho Maryland trunk is shown in Figure D-2. 



DORSEY MARKETPLACE PROJECT TECHNICAL MEMORANDUM NO. 1 

Model Results  
October 21, 2016 

alt l:\1840\active\184030545\reports\dudek_rpt_20161104_final.docx 12 
 

The most notable increase in HGL in the Idaho Maryland trunk was predicted in MH N13-10, the 
last manhole before the trunk meets the Main trunk at the intersection of Idaho Maryland Road 
and East Main Street, with an increase of approximately 0.09 feet.  

The problems upstream of the Springhill Drive collector on Idaho Maryland trunk are not 
predicted to worsen with the addition of the Dorsey Marketplace development under this 
scenario.  

5.3.2 Main Trunk (from Idaho Maryland Road to WWTP): 

Model results predict there to be no additional sewers surcharged in this profile when compared 
to the previous scenario. The HGL of the surcharged sewer is expected to increase by a 
maximum of 0.28 feet (MH I17-7) with the inclusion of the Dorsey Marketplace development 
respective to the “Existing” scenario. The surcharged sewer still falls within the City’s LOS criteria. 
The peak HGL profile for the Main trunk is shown in Figure D-3 and Figure D-4. 

5.3.3 Springhill Drive: 

There are not expected to be any sewers surcharged in this profile. The Springhill Drive sewer 
collector is predicted to have remaining capacity after the addition of the development. The 
peak HGL profile for the Springhill Drive collector is shown in Figure D-5. 

5.3.4 LOS Deficiencies: 

There are not expected to be any LOS failures under this scenario.  

5.4 EXISTING + DEVELOPMENT OF VACANT PARCELS + DORSEY 
MARKETPLACE 

This scenario (Existing +Vacant + Dorsey Marketplace) assesses the impact of the design storm 
on the existing wastewater collection system with development of the remaining vacant parcels 
within the current City limits, including the addition of the Proposed Project.  

It is predicted that under this scenario the WWTP would experience a peak wastewater flow of 
15.2 MGD under design storm conditions with no capacity improvements made to the collection 
system. The inclusion of the vacant parcels, using the City’s proposed land use designations, is 
predicted to cause some capacity constraints and deficiencies. A plan view of the model 
simulation results of this scenario during peak wastewater flow conditions are shown in Figure E-3.  

The following provides a summary of surcharging in the system under design storm conditions for 
this scenario corresponding to peak HGL profiles presented in Figures D-2 through D-5: 
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5.4.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

Minor surcharging (<1 foot) was predicted to occur in MH N13-10, the first manhole upstream of 
the connection between the Idaho Maryland Trunk and Main Trunk at the intersection of Idaho 
Maryland Road and East Main Street. Minimum freeboard is 9.25 feet and surcharge depth is 
predicted to be 0.88 feet, therefore meeting the City’s LOS criteria. This surcharging is primarily 
due to a capacity constraint at the junction of the Idaho Maryland Trunk and the Main Trunk. 
The peak HGL profile for the Idaho Maryland trunk is shown in Figure D-2. 

5.4.2 Main Trunk (from Idaho Maryland Road to WWTP): 

Model results predict there to be no additional sewers surcharged in this profile under the Existing 
plus Vacant Scenario. The HGL of the surcharged sewer may increase by 0.96 feet (MH I17-7) 
with the inclusion of vacant parcel development respective to the (Existing, + Dorsey 
Marketplace) scenario. The predicted surcharging in MH I17-7 is greater than 1 foot (1.59 feet) 
above the pipe crown and therefore no longer meets the City’s LOS criteria. The peak HGL 
profile for the Main trunk is shown in Figure D-3 and Figure D-4. 

5.4.3 Springhill Drive: 

As there are no additional vacant parcels or wastewater catchments that would connect to the 
Springhill Sewer collector under this scenario, the results are the same as those presented for the 
previous scenario (Existing + Dorsey Marketplace). The peak HGL profile for the Springhill Drive 
collector is shown in Figure D-5. 

5.4.4 LOS Deficiencies: 

Due to a surcharge depth greater than 1 foot above the pipe crown, as shown in Table 1, 
manhole I17-7 fails to meet LOS criteria under the Existing + Vacant + Dorsey Marketplace 
scenario. 

Table 1  LOS Deficiencies for Existing +Vacant + Dorsey 

MODELED RESULTS 

Manhole I17-7 

Depth (feet) 22.76 

Freeboard (feet) 19.18 

Surcharge Depth (feet) 1.59 
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5.5 NEAR TERM DEVELOPMENT + DORSEY MARKETPLACE 

This scenario (Near Term + Dorsey Marketplace) assesses the impact of the design storm on the 
existing wastewater collection system with development of areas identified within the Near Term 
development scenario  as designated in the City’s Master Plan. This scenario also includes the 
changes attributed to the Proposed Project. The Near Term growth scenario (~5-year) includes a 
portion of the “Loma Rica Special Development Area”(lands west of Brunswick Road, north of 
Idaho Maryland Road and east of Sutton Way), and a portion of the Berriman Ranch & 
Adjacent Property Area.  

For this scenario, it is predicted that the WWTP will experience a peak flow of 16.5 MGD with no 
capacity improvements made to the existing collection system (with improvements to collection 
system capacity constraints, peak flows could increase). The inclusion of flow from Near Term 
developments is not predicted to cause any additional sewer segments to become surcharged 
under this scenario; rather the additional loading will cause the existing surcharging to worsen. A 
plan view of model simulation results are presented in Figure E-4. 

The following provides a summary of surcharging in the system under design storm conditions for 
this scenario corresponding to the peak HGL profiles presented in Figures D-2 through D-5: 

5.5.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

Model results predict there to be no additional sewers surcharged in this profile. The HGL of the 
surcharged sewer is predicted to increase with the inclusion of Near Term development 
respective to the (Existing + Vacant + Dorsey Marketplace) scenario. Minimum freeboard is 9.20 
feet in surcharged manhole N13-10, and surcharge depth is predicted to be 0.93 feet, therefore 
meeting the City’s LOS criteria. The peak HGL profile for the Idaho Maryland trunk is shown in 
Figure D-2. 

5.5.2 Main Trunk (from Idaho Maryland Road to WWTP): 

There is predicted to be no additional sewers surcharged in this profile. The HGL of the 
surcharged sewer is estimated to increase by 0.73 feet (MH I17-7) with the inclusion of the Near 
Term development flows respective to the Existing + Vacant + Dorsey Marketplace scenario. The 
predicted surcharging in manhole I17-7 is greater than 1 foot (2.32 feet) above the pipe crown 
and therefore does not meet the City’s LOS criteria. The peak HGL profile for the Main trunk is 
shown in Figure D-3 and Figure D-4. 

5.5.3 Springhill Drive: 

As there are no additional planned developments or wastewater catchments that would 
connect to the Springhill Sewer collector under this scenario, the results are the same as those 
presented for the Existing + Dorsey Marketplace scenario. The peak HGL profile for the Springhill 
Drive collector is shown in Figure D-5. 
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5.5.4 LOS Deficiencies: 

Due to a surcharge depth greater than 1 foot as shown in Table 2, manhole I17-7 fails to meet 
LOS criteria under the Existing + Vacant + Dorsey Marketplace scenario. 

Table 2  LOS Deficiencies for Near Term + Dorsey Marketplace 

MODELED RESULTS 

Manhole I17-7 

Depth (feet) 22.76 

Freeboard (feet) 18.44 

Surcharge Depth (feet) 2.32 

 

5.6 LONG TERM DEVELOPMENT + DORSEY MARKETPLACE 

This scenario (Long Term + Dorsey Marketplace) assesses the impact of the design storm on the 
existing wastewater collection system with development of the areas identified within the Near 
Term and Long Term scenarios presented in the City’s Master Plan. This scenario also includes the 
changes attributed to the Proposed Project. The Long Term growth scenario (~10-year) includes 
build out of the “Loma Rica Special Development Area”.  

Under this scenario, it is predicted that the WWTP will experience a peak flow of 17.2 MGD 
without capacity improvements made to the existing collection system. The inclusion of flow 
from Long Term developments is predicted to cause capacity constraints and deficiencies in 
both the Idaho Maryland and Main Trunk sewers. A plan view of model simulation results are 
presented in Figure E-5. 

The following provides a summary of surcharging in the system under design storm conditions for 
this scenario corresponding to the peak HGL profiles presented in Figures D-2 through D-5: 

5.6.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

Surcharging in manholes near the intersection of Idaho Maryland Road and East Main Street is 
predicted to worsen under the Long Term + Dorsey Marketplace scenario. MH N13-3 directly 
upstream of MH N13-10 is predicted to have a surcharge depth of 0.93 feet, and a minimum 
freeboard of 8.97 feet, which meets the City’s LOS criteria. Surcharging in MH N13-10 is predicted 
to increase to a depth of 1.48, therefore failing to meet the LOS criteria. The peak HGL profile for 
the Idaho Maryland trunk is shown in Figure D-2.  

5.6.2 Main Trunk (from Idaho Maryland Road to WWTP): 

Moderate surcharging is predicted to occur under the Long Term + Dorsey Marketplace 
scenario as a result of limited capacity in twin 18” sewers crossing Highway 20. The surcharge 
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depth of MH I17-7 is expected to increase to 3.06 feet under this scenario, therefore failing to 
meet the LOS criteria. Minimum freeboard is predicted to be 17.71 feet, which is still well above 
the recommended value of 8 feet. Upstream manhole I17-3 is expected to surcharge to a depth 
of 1.27 feet, therefore failing to meet the City’s LOS criteria, despite having a minimum 
freeboard of 13.41 feet. The peak HGL profile for the Main trunk is shown in Figure D-3 and Figure 
D-4. 

5.6.3 Springhill Drive: 

As there are no additional planned developments or wastewater catchments that would 
connect to the Springhill Sewer collector under this scenario, the results are the same as those 
presented for the Existing + Dorsey Marketplace scenario. The peak HGL profile for the Springhill 
Drive collector is shown in Figure D-5. 

5.6.4 LOS Deficiencies: 

The Manholes identified in Table 3 fail to meet the LOS criteria under the Long Term + Dorsey 
Marketplace scenario. 

Table 3  LOS Deficiencies for Long Term + Dorsey Marketplace  

MODELED RESULTS 

Manhole I17-7 I17-3 N13-10 

Depth (feet) 22.76 16.68 11.38 

Freeboard (feet) 17.71 13.41 8.65 

Surcharge Depth (feet) 3.06 1.27 1.49 
 

5.7 BUILD OUT DEVELOPMENT + DORSEY MARKETPLACE 

This scenario (Build Out + Dorsey Marketplace) assesses the impact of the design storm on the 
existing wastewater collection system with development of remaining vacant parcels, the areas 
identified within the Near Term and Long Term Spheres of Influence, and Build Out of the Areas 
of Concern identified in the City’s 2020 General Plan. This scenario also includes the changes 
attributed to the Proposed Project. The Build Out growth scenario includes all additional lands 
identified by the 2020 General Plan including the Special Development Areas of North Star 
Ranch, Kenny Ranch, the balance of the Berriman Ranch and Adjacent Properties, as well as all 
additional Areas of Concern.  

For this scenario, it is predicted that the WWTP will experience a peak flow of 25.8 MGD with no 
capacity improvements made to the existing collection system. The inclusion of flow from Build 
Out growth is predicted to worsen capacity constraints and deficiencies on the Idaho Maryland 
and Main Trunk sewers. A plan view of model simulation results are presented in Figure E-6. 
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The following provides a summary of surcharging in the system under design storm conditions for 
this scenario corresponding to the peak HGL profiles presented in Figures D-2 through D-5: 

5.7.1 Idaho Maryland Trunk (from Springhill Drive to E. Main Street): 

Surcharging in manholes near the intersection of Idaho Maryland Road and East Main Street is 
predicted to worsen. MH N12-3 directly upstream of MH N13-3 is predicted to have a surcharge 
depth of 2.38 feet, therefore failing to meet the LOS criteria. Surcharging in MH N13-3 and MH 
N13-10 is predicted to increase to depths of 1.69 feet and 1.49 feet respectively, therefore failing 
to meet the LOS criteria. The peak HGL profile for the Idaho Maryland trunk is shown in Figure D-
2. 

5.7.2 Main Trunk (from Idaho Maryland Road to WWTP): 

Surcharging is expected to worsen as a result of higher flows and limited capacity in the twin 18” 
sewers crossing Highway 20. The surcharge depths of MH I17-7 and MH I17-3 are expected to 
increase to 4.13 feet and 2.76 feet respectively. MH J16-19, directly upstream of MH I17-7 and 
MH I17-3, is expected to surcharge to a depth of 1.75 feet, having a minimum freeboard of 7.20 
feet, and therefore failing to meet the City’s LOS criteria. Upstream of MH J16-19, is MH J16-16 
which also fails to meet LOS criteria under this scenario. MH J16-16 is predicted to have a 
surcharge depth of 1.91 feet, and minimum freeboard of 7.44 feet. The peak HGL profile for the 
Main trunk is shown in Figure D-3 and Figure D-4. 

5.7.3 Springhill Drive: 

As there are no additional planned developments or wastewater catchments that would 
connect to the Springhill Sewer collector under this scenario, results are the same as those 
presented for the Existing + Dorsey Marketplace scenario. The peak HGL profile for the Springhill 
Drive collector is shown in Figure D-5. 

5.7.4 LOS Deficiencies: 

The Manholes identified in Table 4 fail to meet the LOS criteria under the Build Out + Dorsey 
Marketplace scenario. 

Table 4  LOS Deficiencies for Build Out + Dorsey Marketplace 

MODELED RESULTS 

Manhole I17-7 I17-3 J16-19 J16-16 N13-10 N13-3 N12-3 

Depth (feet) 22.76 16.68 10.96 11.35 11.38 11.15 13.29 

Freeboard (feet) 17.08 11.93 7.20 7.44 8.65 8.21 9.67 

Surcharge Depth (feet) 4.13 2.76 1.75 1.91 1.49 1.69 2.38 
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6.0 SEWER CAPACITY ASSESSMENT SUMMARY 

Based on the model results presented above, there are two major areas of concern in the City’s 
wastewater collection system related to the Dorsey Marketplace Project assessment. The twin 
18-inch sewers on the Main Trunk crossing Highway 20 have insufficient capacity and cause LOS 
failures at development scenarios beyond Existing conditions. Where the Idaho Maryland Trunk 
meets the Main Trunk at the intersection of Idaho Maryland Road and East Main Street throttling 
occurs and causes LOS failures under the Long Term growth scenarios and beyond. The results of 
the sewer capacity assessment in these areas are presented using the wastewater flow metrics 
defined in this report.  

A discussion of capacity improvements to fix the LOS failures for the Existing + Vacant + Dorsey 
Marketplace and the Near Term + Dorsey Marketplace scenarios is presented below. These 
improvements only address the capacity constraints for MH I17-7 and do not address capacity 
improvements for growth scenarios beyond the Near Term. The modeling completed for this 
capacity assessment does not address changes in capacity due to future collection system 
improvements. If capacity constraints are removed upstream of the limits of this capacity 
assessment, peak flows in the study area will likely increase. Although capacity improvement 
solutions for further development scenarios are not presented in this analysis, an estimate of the 
percentage of peak flow contributed by the Proposed Project to the LOS failures is presented for 
both Near Term and Long Term growth scenarios.  

6.1 TWIN 18-INCH SEWERS 

The hydraulic model results identify failure of the LOS criteria in the Main trunk under all but the 
existing condition scenarios. Surcharging in this area is a result of insufficient capacity in the twin 
18-inch sewers crossing underneath Highway 20. Table 5 presents the wastewater flow metrics for 
the manholes failing the LOS criteria in the Main trunk.  

Table 5  Sewer Capacity Flow Metrics for LOS Failures in the Main Trunk  

Level of Development MH Peak Flow 
(MGD) 

Peak 
Surcharge 

(feet) 

Loading Ratio Residual 
capacity 

Existing +Vacant + Dorsey I17-7 14.28 1.59 1.19 -1.20 

Near Term + Dorsey I17-7 15.14 2.32 1.25 -1.58 

Long Term + Dorsey I17-7 15.63 3.06 1.29 -1.83 

Long Term + Dorsey I17-3 13.17 1.27 0.76 4.16 

Build Out + Dorsey I17-7 17.08 4.13 1.43 -2.49 

Build Out + Dorsey I17-3 13.97 2.76 0.8 3.49 

Build Out + Dorsey J16-19 14.31 1.75 0.85 2.47 

Build Out + Dorsey J16-16 13.65 1.91 1.06 -0.79 
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The affected manholes include MH I17-7, MH I17-3, J16-16 and MH J16-19. All of these manholes 
become surcharged under the Build Out scenario. MH I17-7 has a depth of 22.8 feet, and meets 
LOS criteria until its surcharge depth becomes greater than 1 foot in the Existing + Vacant + 
Dorsey Marketplace scenario. MH I17-3 has a depth of 16.7 feet, and meets LOS criteria until its 
surcharge depth becomes greater than 1 foot in the Long Term + Dorsey Marketplace scenario. 
MH J16-9 has a depth of 11.0 feet and fails to meet the LOS criteria under the Build Out scenario, 
when surcharge depth becomes greater than 1 foot. It should be noted that this information is 
based upon a degree of upstream throttling due to capacity constraints within the system, and 
this surcharging will worsen as those capacity constraints are eliminated.  

6.2 IDAHO MARYLAND AND EAST MAIN STREET INTERSECTION  

The hydraulic model results identify failures of the LOS criteria in the Idaho Maryland Trunk under 
the Long Term and Build Out development scenarios. Surcharging in this area is due to lack of 
capacity at the intersection of two large trunks. Table 6 presents the wastewater flow metrics for 
the manholes failing the LOS criteria in the Idaho Maryland Trunk. 

Table 6  Sewer Capacity Flow Metrics for LOS Failures in the Idaho Maryland Trunk 

Level of Development MH Peak Flow 
(MGD) 

Peak 
Surcharge 

(feet) 

Loading Ratio Residual 
Capacity 

Long Term + Dorsey N13-10 5.09 1.48 1.51 -1.72 

Build Out + Dorsey N13-10 5.23 1.6 1.55 -1.86 

Build Out + Dorsey N13-3 5.23 1.69 0.99 0.05 

Build Out + Dorsey N12-2 5.23 2.38 1.04 -0.2 

 

The affected manholes are MH N13-10, MH N13-3, and MH N12-3, which all become surcharged 
under the Build Out scenario. MH N13-10 has a depth of 11.4 feet and becomes surcharged 
under the Existing + Vacant + Dorsey Marketplace scenario, but is still within LOS criteria with 
greater than 8 feet of freeboard and surcharging less than 1 foot. MH N13-10 meets LOS criteria 
until its surcharge depth becomes greater than 1 foot under the Long Term + Dorsey 
Marketplace scenario. MH N13-3, doesn’t become surcharged until the Long Term + Dorsey 
Marketplace scenario and fails to meet the LOS criteria when its surcharge depth becomes 
greater than 1 foot under the Build Out + Dorsey Marketplace scenario. MH N12-3 only becomes 
surcharged under the Build Out + Dorsey Marketplace scenario, where it fails to meet the LOS 
criteria.  

It should be noted that capacity constraints upstream of Springhill Drive are throttling flow, 
resulting in lower peak flows downstream. Should these constraints be eliminated, the capacity 
in this area will be significantly impacted and it may not be sufficient to convey the full flow, in 
accordance with City LOS criteria.  
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6.3 CAPACITY IMPROVEMENTS 

Capacity constraints identified for the Existing + Vacant + Dorsey and the Near Term + Dorsey 
scenarios are primarily caused by limitations of the 18 inch twin sewers that pass under Highway 
20. In order to address the capacity constraints identified at MH I17-7 for these scenarios one of 
the 18 inch lines will need to be upsized to 24 inches or an additional line will need to be added. 
This improvement is also identified in the City’s Master Plan.  

6.4 PERCENT RESPONSIBLE 

To quantify the contribution to hydraulic loading from the Proposed Project, the percentage of 
the peak flow attributable to the Project that contributes to surcharging, above existing peak 
flow conditions, was calculated for Near Term and Long Term Conditions. This quantity can be 
called percent responsible and was calculated using peak flows in the portions of the system 
that convey flows from the Proposed Project and also fail the City’s LOS criteria.  

As described in the Model results above, MH I17-7 is the only manhole that conveys Dorsey 
Marketplace flows and fails the LOS criteria under Near Term conditions. The percent of peak 
flow attributable to the Proposed Project has been calculated as 12.6%. The percent responsible 
was calculated by determining the amount of peak flow in the manhole due to Dorsey 
Marketplace only, and dividing that by the peak flow being contributed by all Near Term 
development (including Dorsey Marketplace but excluding all existing flows). The calculations 
determining the percent responsible for MH I17-7 under Near Term conditions are shown below: 

15.14 MGD – 12.76 MGD = 2.38 MGD additional peak flow in I17-7 contributed by Near Term 
development 

15.14 MGD – 14.84 MGD = 0.3 MGD difference between peak flow in I17-7 with and without 
Dorsey Market Place 

0.3/2.38 = 0.126 = 12.6% percent of flow contribution from the Dorsey Marketplace Project over 
and above existing flows. 

Under the Long Term development scenario, MH I17-7, MH I17-3, and MH N13-10 are predicted 
to fail the LOS criteria. The percent contribution to peak flow from the Dorsey Marketplace 
Project has been calculated for each of these manholes. The peak flows and percent 
responsible for all three manholes are presented in Table 7. 
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Table 7  Percent Responsible 

Level of 
Development 

Peak Flow 
(MGD) 

Dorsey Marketplace Contribution to Peak Flow 
(MGD) % Responsible 

Manhole I17-7 

Existing 12.76 - - 

Near Term 15.14 0.3 12.6% 

Long Term 15.63 0.34 11.8% 

Manhole I17-3 

Existing 10.41 - - 

Long Term 13.17 0.31 11.2% 

N13-10 

Existing 3.03 - - 

Long Term 5.09 0.32 15.5% 
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 FLOW PROJECTIONS BY GENESIS ENGINEERING 



SANITARY SEWER PIPE SIZING

SCOPE:
Provide calculations for sewer pipe sizing based on the City of Grass Valley Engineering

Standards for Dorsey Drive.

SITE:
The site will consist of a total of 26.42 acres.  22.59 acres will be used for commercial design and

the remaining 4.15 acres will be used for multi-family residential design.  It is proposed to have 90
dwelling units for the residential.

CALCULATIONS:
From Table 8-1 of Section 8 of the City of Grass Valley Design Standards

LAND USE DESIGNATION UNITS WASTEWATER GENERATION
FACTOR (GPD/UNIT)

Commercial/Industrial Acre 850
Residential Multi Family Dwelling 135

Per the City of Grass Valley Design Standards a Factor of Safety of 2 is required along with a Peaking
Factor.

Commercial Average Dry Weather Flow: 22.59acres x 850 = 19,202 gpd
Residential Average Dry Weather Flow: 90 units x 135 = 12,150 gpd

TOTAL: 31,352 gpd
Factor of Safety of 2: 62,704 gpd = 0.06 MGD
Peaking Factor per Figure 1: 4.8

TOTAL: 300,979 gpd = 0.30 MGD

GRAND TOTAL: 0.30 MGD

CONCLUSION:
Based on the calculations and the City of Grass Valley Design Standards an 8” pipe with a

minimum slope of 0.0035 will be required to handle the sewer flows for Dorsey Drive.
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 CITY OF GRASS VALLEY WASTEWATER SYSTEM 
MASTER PLAN HGL PROFILES 



Client/Project 
City of Grass Valley 
Wastewater Master Plan Update 
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Figure C-1
Existing System Pre-Improvement Results - 1:10 Tear Design Rainfall HGL Profile 1
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Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure C-2
Existing System Pre-Improvement Results - 1:10 Tear Design Rainfall HGL Profile 5

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure D-1
Plan View Key for HGL Profiles
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Proposed Dorsey Marketplace Project 

Figure No.
D-2

Title
Scenario Comparison – 1:10 Year Design Rainfall
HGL Pr  Idaho Maryland Road

Stantec  Ltd.
3875 Atherton Road
Rocklin CA 95765
Tel. 916.773.8100
Fax.   916.773.8448

Idaho Maryland Road

Springhill Drive

East Main Street

)tf( noitavelE LGH xaMdnalyraM ohadI

MH Invert Eleva  ( ) Rim Eleva  ( ) Exis g Exis g + DMP Exis g + Vacant + DMP Near Term + DMP Long Term + DMP
Build-out + 

DMP
Q12-1 2483.73 2492.28 2484.37 2484.42 2484.49 2484.56 2484.62 2484.63
P12-3 2480.64 2487.64 2481.09 2481.12 2481.17 2481.22 2481.26 2481.26
P12-2 2469.94 2478.54 2470.53 2470.58 2470.66 2470.73 2470.80 2470.76
P12-1 2467.66 2477.73 2468.16 2468.19 2468.25 2468.32 2468.36 2468.41
O12-6 2456.17 2463.52 2456.70 2456.74 2456.81 2456.87 2456.92 2456.98
O12-5 2452.05 2458.80 2452.75 2452.80 2452.90 2453.00 2453.07 2453.18
O12-4 2451.16 2461.16 2451.95 2452.00 2452.13 2452.25 2452.35 2452.72
O12-3 2450.47 2459.67 2451.13 2451.17 2451.28 2451.38 2451.46 2452.06
O12-2 2445.93 2453.23 2446.44 2446.47 2446.54 2446.60 2446.65 2446.70
O12-1 2442.30 2454.92 2442.87 2442.90 2442.97 2443.04 2443.08 2443.14
N12-4 2437.10 2450.67 2437.65 2437.68 2437.75 2437.81 2437.86 2437.91
N12-3 2430.21 2443.5 2430.89 2430.93 2431.02 2431.11 2431.19 2433.84
N13-3 2426.15 2437.30 2426.79 2426.83 2426.92 2427.04 2428.33 2429.09

N13-10 2423.00 2434.38 2423.93 2424.02 2425.13 2425.18 2425.73 2425.85
M13-7 2421.38 2432.18 2422.20 2422.22 2422.29 2422.34 2422.37 2422.42

Surveyed MHs 
Interpolated Values
Exceeds LOS Criteria

Note: DMP = Dorsey Marketplace Project
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Figure D-2
Scenario Comparison - 1:10 Year Design Rainfall HGL Profiles, Idaho Maryland Road

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure No.
D-3

Title
Scenario Comparison – 1:10 Year Design Rainfall
HGL Pr  Main Trunk  1

Stantec  Ltd.
3875 Atherton Road
Rocklin CA 95765
Tel. 916.773.8100
Fax.   916.773.8448

Main Trunk (Section 1)

Discharge from City Hall

Idaho Maryland Road
)tf( noitavelE LGH xaMknurT niaM

MH Invert Eleva  ( ) Rim Eleva  ( ) Exis g Exis g + DMP Exis g + Vacant + DMP Near Term + DMP Long Term + DMP
Build-out + 

DMP
M13-7 2421.38 2432.18 2422.20 2422.22 2422.29 2422.34 2422.37 2422.42

M13-15 2419.19 2424.23 2420.05 2420.08 2420.16 2420.21 2420.25 2420.31
M13-23 2418.16 2421.47 2418.93 2418.96 2419.02 2419.06 2419.09 2419.14
M13-21 2414.97 2421.85 2415.81 2415.83 2415.91 2415.96 2415.99 2416.05
M13-20 2412.00 2418.77 2412.65 2412.67 2412.72 2412.75 2412.78 2412.81
M13-19 2404.80 2415.04 2405.55 2405.57 2405.63 2405.67 2405.70 2405.74
L13-14 2397.40 2404.84 2398.25 2398.27 2398.34 2398.39 2398.42 2398.47
L14-4 2397.00 2417.23 2397.94 2397.97 2398.05 2398.11 2398.15 2398.21
L14-6 2394.84 2411.40 2395.81 2395.84 2395.92 2395.98 2396.02 2396.08
L14-7 2393.05 2405.49 2394.30 2394.34 2394.47 2394.56 2394.63 2394.73
L14-8 2392.18 2403.73 2392.71 2392.73 2392.76 2392.79 2392.81 2392.83

L14-10 2387.24 2403.34 2388.37 2388.4 2388.51 2388.59 2388.64 2388.72
L14-11 2386.76 2401.16 2387.80 2387.83 2387.92 2387.98 2388.02 2388.08

K14-2-SOUTH 2385.21 2406.29 2386.59 2386.64 2386.81 2386.92 2387.01 2387.14

Surveyed MHs 
Interpolated Values
Exceeds LOS Criteria

Note: DMP = Dorsey Marketplace Project
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Figure D-3
Scenario Comparison - 1:10 Year Design Rainfall HGL Profiles, Main Trunk Section 1

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure No.
D-4

Title
Scenario Comparison – 1:10 Year Design Rainfall
HGL Pr  Main Trunk  2

Stantec  Ltd.
3875 Atherton Road
Rocklin CA 95765
Tel. 916.773.8100
Fax.   916.773.8448

Main Trunk (Section 2)

Discharge from City Hall

Wastewater
Treatment
Plant

)tf( noitavelE LGH xaMknurT niaM
MH Invert Eleva  ( ) Rim Eleva  ( ) Exis g Exis g + DMP Exis g + Vacant + DMP Near Term + DMP Long Term + DMP Build-Out +  DMP

K15-6 2384.43 2404.79 2386.28 2386.31 2386.41 2386.48 2386.53 2386.59
K15-7 2384.81 2394.36 2385.81 2385.83 2385.90 2385.95 2385.98 2386.03

K15-13 2382.32 2395.59 2383.35 2383.38 2383.45 2383.50 2383.54 2383.59
K15-1 2381.62 2400.57 2382.74 2382.77 2382.86 2382.92 2382.96 2383.02
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Figure D-4
Scenario Comparison - 1:10 Year Design Rainfall HGL Profiles, Main Trunk Section 2

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure D-5
Scenario Comparison - 1:10 Year Design Rainfall HGL Profiles, Springhill Drive
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Figure E-1

Existing HGL Freeboard
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Project: 184030342; Sources: Stantec 2014, Nevada County GIS, City of Grass Valley. Created By: Kate Gross. Updated: 7/11/2016. Service Layer Credits: Sources: Esri, HERE, DeLorme, TomTom, Intermap, increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo, Mapmyindia, © Open StreetMap contributors, and the GIS User Community Disclaimer: Stantec assumes no responsibility for
data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

Figure E-2
Existing + Dorsey Marketplace HGL Freeboard

Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure E-2
Existing + Dorsey Marketplace HGL Freeboard
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Figure E-1
Existing HGL Freeboard
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Existing + Dorsey Marketplace HGL Freeboard
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Figure E-3

Existing + Vacant + Dorsey Marketplace HGL Freeboard
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure E-3
Existing + Vacant + Dorsey Marketplace HGL Freeboard
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Figure E-4

Near Term Development + Dorsey Marketplace HGL Freeboard
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project

0 0.4
Miles

D
o

cu
m

e
nt

 P
a

th
: V

:\
18

40
\a

ct
iv

e
\1

84
03

05
45

\g
ra

p
hi

cs
\g

is\
m

xd
\g

v_
d

o
rs

e
y_

ne
a

r_
te

rm
+d

o
rs

e
y_

p
la

n.
m

xd

1 inch = 1,042 feet

Dorsey
Marketplace

Grass Valley WWTP

0 300 600 900 1200 1500
FEET

V:
\1

84
0\

ac
tiv

e\
18

40
30

54
5\

gr
ap

hi
cs

\s
ew

er
_c

ol
le

ct
io

n_
sy

st
em

\g
v_

do
rs

ey
_n

ea
r_

te
rm

+d
or

se
y_

pl
an

.a
i m

lm
 1

0-
20

-2
01

6

Figure E-4
Near Term Development + Dorsey Marketplace HGL Freeboard

City of Grass Valley
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure E-5

Long Term Development + Dorsey Marketplace HGL Freeboard
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure E-5
Long Term Development + Dorsey Marketplace HGL Freeboard
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Figure E-6

Full Build-out + Dorsey Marketplace HGL Freeboard
Sewer Capacity Assessment for the Proposed Dorsey Marketplace Project
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Figure E-6
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Technical Memorandum No. 2:  Dorsey Marketplace Project – Sewer Capacity Assessment Update  

Stantec completed a sewer capacity assessment to evaluate the specific impacts of the proposed Dorsey 
Marketplace development (Project) on the wastewater collection system of the City of Grass Valley (City).  
The results of this evaluation were presented within the Technical Memorandum (TM) titled Dorsey 
Marketplace Project Technical Memorandum No. 1 – Sewer Capacity Assessment (TM No.1), prepared by 
Stantec in October of 2016.  Since the preparation of TM No. 1, the Dorsey Marketplace has developed an 
alternative site plan, to the one considered in TM No. 1.  The original site plan, used to develop TM No.1, will 
be referred to herein as Alternative A, while the revised site plan will be referenced as Alternative B.  The 
Alternative B site plan features expanded residential areas, a reduced commercial area, and added office 
space.  The purpose of this technical memo is to provide an additional sewer capacity impact assessment of 
the development under the conditions presented in the Alternative B site plan.  TM No. 1, the assessment of 
the capacity impacts to the collection system of the original site plan (Alternative A), is attached to the TM as 
Attachment 1.   

This TM is divided into the following sections:  

1. Background – TM No. 1 
2. Alternative B – Dorsey Marketplace Alternative Site Plan 
3. Wastewater Flow Projections 
4. Sewer Capacity Assessment 
5. Summary of Alternatives & Sewer Capacity Impacts 

1.0 BACKGROUND – TM NO. 1 

The purpose of this section is to summarize the project background and results presented in the original 
capacity assessment for the Dorsey Marketplace project presented in Dorsey Marketplace Project Technical 
Memorandum No. 1 – Sewer Capacity Assessment (Attachment 1).  Only a summary of the project 
background and assessment results are presented here.  The full TM can be referenced for additional details 
in Attachment 1.  The proposed Dorsey Marketplace consists of a new, integrated, mixed-use, infill, retail, 
commercial and residential development project.  The proposed Dorsey Marketplace development is located 
at the southeast corn of Dorsey Drive and Highway 49 within the City of Grass Valley, California.  The 
proposed project location is shown in Figure 1.  The project is located on a 26.9-acre former mine site, on the 
south side of Dorsey Drive.  The development will have two entrances, one on Dorsey Drive and the other on 
Springhill Drive.  It is assumed that wastewater from either site plan will be routed in the same way to the 
City’s wastewater collection system.  The current utility plan routes wastewater by gravity through an existing 
8-inch sewer collector in Springhill Drive, which connects to an 18-inch trunk sewer in Idaho Maryland Road.  
The Idaho Maryland Trunk sewer connects to the City’s Main Trunk sewer, which conveys wastewater to the 
City’s wastewater treatment plant (WWTP). 



BR
IG
HT
ON

EMPIRE
R
O
BE
RT

RO
SS CRESCENT

49RAMP MC

KN
IG
HT

C
E
NTRAL

49
/2
0

R
AM

P

BERRYHILL

RIDGE

174

SOLAR

WOOD

AU
BU

R
N

IDAHO
MARYLAND

BENNETT

PARK

BRIGHTON

PA
M
PA
S

BUTLER

KIDDER

PRIM
RO

SE

BR
U
N
SW

IC
K

MA
IN

PR
IM
R
O
SE

RACE
H
EN

D
ER

SO
N

JUNE

GOLDHILL

M
UL

BE

RR
Y

FIDDICK

EUREKA

D
O
R
IS

SI
LV
ER

MCNAB

CYPRESSHILL

20

ROBERTR
OS

S

DORSEY

BA
N
N
ER

VI
EW

20

FLORENCE

KEN
D
ALL

DE
PO
T

H
AZEL

C
LAR

K

BA
RT
LE
TT

MA
LTM

AN

M
U
R
PH

Y

SUNRISE

HEIG
HTS

BOREHA

M

20RAMP

SI
LV
ER

RICHARDSON
MAIN

COLFAX

EA
G
LE

SUTTON

H
AN

GI
NG

W
AL
L

ARCADIA

WALSH

MUIR

AL
TA

 V
IS
TA

PACKARD

M
CC

OU
RT
NE
Y

CANDY

M
ER
CU

RY

LINDEN
CH
UR
CH

NEAL

BARBY

W
IN
KI
E

PAR
TRIDGE

ADAMS

ALTA

JE

NK
IN
S GEM

DALTON
TI
NL
OY

M
IL
L

KATE
H
AYES

SC
AD

D
EN

PARKSERVICE

SEC
ON

D

PARK
VIEW

ALPINE

ROUGHANDREADYHY

LE
D
U
C

LAVAROCK

CHAPEL

HILL

SC
HO

O
L

GREY

MADRONE

TERRY

W
ALKER

KI
NG

BANK

TODD

ALTAVISTA

R
U
ST

IC

PIN
E

HIG
HL

A
ND

S

COO
LEY

ENGLE

MA
RK

HAR

P
E
R

BU
BBLINGWELLS

PL
EA

SA
N
T

FRENCH

RO
CK

WOOD

FIR

KA

THLEEN

NO

RTH
STA

R

MIN
E

SQUIRRELC
REEK

FI
N
N
IE

H
APPY
D
ALE

LIDSTER

HA
NS

EN

FO
R
ES

T
G
LA

D
E

R
ED

W
O
O

D

BADGER

PENSTOCK

CHARLES

CORNW
A
LL M

AR
SH

AL
L

OC
EA

N

TEMBY

BO
R
EH

AM
M
IN
E

LAMBY

W
IL
EY

SI
ER

R
A

CO
LL
IN
SDELIA

O
PH

IR

CORNISH

CA
TH
ER

IN
E

C
ED

A
R

TO
W
NS
EN
D

49
/20

SCOTIA

PIN
E
S

CLIPPER

MI
S

KI
N

M
INN

IE

B
U
EN

A
V
IS
TA

BU
TT

E
VI
EW

MANZANITA

LYNW
O
O
D

LEAH
Y

GAYLE

PINE

MELISSA

MOHAWK

WINCHESTER
BI
G
G
S

QUART
Z

NEVILL
E

DO
NALD

W
HITING

VALLEYVIEW

OAK

M
ARGARET

PI
NE
 H
ILL

G
LEN

M
EAD

O
W

HUGHES

SLATE
CR

E
EK

WILS
O
N

KE
C
H
EL

Y

HUNTI
NG

TO
N

PARK

COMSTOCK

STANLEY

STEN
N
ETT

GO
LD
EN

ROOSEVELT

HOLLY

TIM
BU

R
R

MARYLAND

C
O
N
IF
ER

C
ED

AR

PRIVATE

W
AL

KE
R

DI
AM

O
ND

HI
G
H

JU
AN

NANCY

PEABODY

CROWNPOINT

SUZANNE

AR
BU

TU
S

BR
AG

G

SC
HO

OL

20RAM
P

49
/20

RA
MP

49
RAM

P

BERRYMAN

GREENHORN

LA
UR

EL

IR
ON

H
OR

SE

DO
LO

RE
S

SUN
RIS

E

HEI
GH

TS

BR
OA

DV
IE

W

49
/20

EMPIRE

LO
VA

S

C
H
ER

R
Y

LL
O
YD

GRASSVALLEY
GLENB

R
O
O
K

EST

AT
ES

JAN

JOYCE

CATALPA
MINERS

WHISPE
RINGPINES

STEW
AR

T

CO
LU

M
BI
A

HOCKING

LO
MA

RIC
A

BAWDEN

W
ESTH

ILL

SLOWPOKE

MAINHART

FROSTY

THOMAS

VILLA

GE

JILL

CAN
YO

N
VIEW

49/2
0

RA
MP

BL
IG
H
T

PELTON

JO
ER
SC
HK
E

WOO
D

ROSE

CAST
LEMO

NT

ALLISON
R
A
N
C
H

STJOHNS

BE
T

20R

AMP

DOUGLAS

GE
NE
S

COPPE

R

CLIFFS

A
LTA

H
ILLMINE

IN
DE

PENDENC
E

LOWER
PINE HILL

EM
ER

ALD

OS
BO
RN
E

HI
LL

O
AK

SP
RE

E

U
PP

ER
 S
LA

TE
C
R
EE

K

AMETHYST

G
RE

EN
W
O
O
D

FR
EEM

AN

COLFAX
HWY

VERNON

TO
W
N

TALK

UPPER

PI

NEHILL

R
ID
G
EVIEW

CHESTER

FAW
C
E
TT

NUGGET

SCANDLING

49

C
O
R

DELL

STACEY

TERRACEPINES

M
EM

O
R
IA
L

BR
ES

EE

49/20

RAM
P

CA
RP
EN
TE
R

OLYM

PI
A

PAR
K

C
EN

T
ENNIAL

DEEKEN

R
YAN

S

O
LD

DA

IRY

FIR
ST

BERNIC
E

49/
20

RA
MP

EV
EN

IN
G

ST
A
R

GOLDEN
GATE

49/2
0RAM

P

M
AN

O
R

SU
CC

ES

S
CR
OS
S

IVY

O
LD

TU
NN

EL

NEW

B
R
U
NSWICK

LUC
AS

CONAWAY

CAW
EMA

RA
N
C
H
VI
EW

49RAMP

EM
PIRE

M
IN
E

CRO
SS

BREN
T
W

OOD

49

49
/20

RA
MP

C
AR

OL

49
/2
0

RA
M
P

SPRIN
G
H
ILL

DRIFT

49
R
AM

P

VISTA

BL
AC

K
O
AK

49
/20

RA

MP

H
AR

RIS

ST
AR

RHOD
E

ISLAN
D

49/20RA
MP

TAYLORVILLE

49/
20R

A
M
P

SE
GS
WOR

TH

OL
YM

PIA

PA
RK

GILMORE

BAN
NER

MINE

C
AR

EY

OL
D

M
IN
E

AU
BU

R
N

PL
AZ

A

CELESTA

RAI
LROA

D

BO
N
N
IE VIEW

FOOTWALL

SIERRACOLLEGE

SIERRACOLLEGE

AD
AM

MCBO
YLE

GLASSON

LITTON

WENDY

W
E

NDY

CA
THERINEC

ATHERIN

E

AM
BE
R

AMBE
R

DILLER

D
ILLE

R

SUNRISE

SUNR
ISE

FOREST

GLADE
SCOTIA

PINES

DOLORES

DO
LO
RES

BR
UNSWICKPINESBRUNSWICKPINES

CROWN POINT

CROWN
POINT

LITT
ON

I17-3

I17-7

J16-16

J16-19

N12-3

N13-10

N13-3

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Dorsey Marketplace Project - Sewer Capacity Assessment Update (Alternative B Site Plan)
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TM No. 1 was developed to provide the City of Grass Valley with an assessment of the impacts the Proposed 
Project would have on the City wastewater collection system, under the Alternative A site plan.  An estimate 
of wastewater flow from the development was approximated using the City’s Design Standards.  The 
wastewater collection capacity assessment was performed using the hydraulic model of the City’s wastewater 
collection system.  The hydraulic model of the City’s wastewater collection system was modified to include 
segments of sewer connecting the new development to the existing system.  As part of the model update 
survey data was collected for the wastewater sewer in Springhill Drive.  A new model with updated 
wastewater flow estimates and survey information was run for each development scenario considered within 
the City’s Wastewater System Master Plan (Master Plan).  These model scenarios include:  

• Existing Conditions 

• Existing + Development of Vacant Parcels 

• Near Term Development 

• Long term Development 

• Build Out Growth 

The results of the model simulations were compared to those presented in the Master Plan.  TM No. 1 
concludes that there are two major areas of concern in the City’s wastewater collection system downstream of 
the Dorsey Marketplace development.  The twin 18-inch sewers on the Main Trunk crossing Highway 20 have 
insufficient capacity at development scenarios beyond the Existing condition.  Where the Idaho Maryland 
Trunk meets the Main Trunk, at the intersection of Idaho Maryland Road and East Main Street throttling 
occurs under Long-Term development conditions and beyond.  The flows from the Alternative A site plan are 
expected to exacerbate these capacity limitations.  

2.0 ALTERNATIVE B – DORSEY MARKETPLACE ALTERNATE SITE PLAN 

The purpose of this section is to provide a description of the Alternative B site plan for the Dorsey 
Marketplace development.  The Alternative A site plan designated the land use of the parcel as 22.6 acres of 
commercial area, with approximately 180,000 square feet (SF) of retail space and 5.7 acres of “urban high 
density” residential area, with 90 equivalent dwelling units (EDUs).  Alternative B proposes a new site 
configuration with a slightly modified distribution of land uses as compared to Alternative A.  Table 1 presents 
the site plan land use configurations for both alternatives.  The Alternative B site plan expands the southern 
residential area to the west, adding approximately 81 EDUs to the original configuration.  There are a total of 
171 EDUs proposed in the Alternative B site plan.  Approximately 8,500 SF of office space is also integrated 
into the site as a buffer between residential and commercial areas.  The commercial area is reduced to 
approximately 14.2 acres1 and 105,000 SF of retail space. 

 

                                                      
1 Acreages of non-residential area was not provided for use in this analysis, only square footage of 
commercial and office building space was available.  Therefore, the ratio of non-residential square footage to 
non-residential acreage from Alternative A was used to determine equivalent non-residential acreages for the 
Alternative B site plan. [22.6 acres/180,000 SF x (105,000 SF + 8,500 SF) = 14.2 acres] 
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Table 1  Land Uses of Site Plan Alternatives 

Land Use Alternative A Alternative B 
Commercial Building Space (SF) 180,000 105,000 
Office Building Space (SF)  8,500 

Total Non-Residential Building Space (SF) 180,000 113,500 

Residential (EDU) 90 171 
Total Non- Residential (Acres) (a) 22.6 14.2 

(a) Total non-residential acres include the total commercial and office portion of the development, including drainages, 
parking lots, and other features outside of building space. 
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3.0 WASTEWATER FLOW PROJECTIONS 

Wastewater flow projections for the Dorsey Marketplace development were calculated to assess the impact of 
the developments added wastewater flow on the City’s collection system. The purpose of this section is to 
present the projected wastewater flows for each of the Dorsey Marketplace site plan alternatives and provide 
a description of the methods used for their development.  Flow projections used for the analysis of the 
Alternative A site plan presented in TM No. 1, and the Alternative B site plan, were provided and checked with 
the City of Grass Valley Engineering Standards (Design Standards).  The City’s Design Standards present 
wastewater generation rates for residential and non-residential land use types.  Commercial and office land 
uses are assigned 850 gallons per day (gpd)/acre and wastewater estimates for residential land use are 
quantified by EDU, equating to 135 gpd/EDU (high density EDU).  These wastewater generation rates are 
used to develop the Average Dry Weather Flow (ADWF) estimate for the development using the land use 
data from each site plan.  Wastewater flow estimates for both Alternatives can be found in Table 2.  

To assess the full impact of the development on the wastewater collection system, Peak Wet Weather Flow 
(PWWF) estimates must be determined.  The PWWF is the peak wastewater flow value consisting of base 
flow, groundwater infiltration, and Rainfall Dependent Inflow and Infiltration (RDII).  Base flow is wastewater 
contributed directly from the development.  Groundwater infiltration is caused by shallow groundwater 
entering the cracks and imperfections of the wastewater collection system and RDII is considered stormwater 
that enters the wastewater collection system directly (inflow) or indirectly (infiltration).  Inflow into the 
wastewater collection system causes the peak wastewater flow to occur during or subsequently after the peak 
rainfall intensity during a storm event.  Inflow can enter the collection system through improperly connected 
roof leaders, open or cracked manhole covers, or other direct flow paths into system.   

The City’s Design Standards outline the methods for determining PWWF.  A safety factor of two (2) is applied 
to the ADWF estimate developed from the developments land uses.  An additional Peaking Factor (PF) is 
then applied to this value to determine the approximate PWWF.  The peaking factor described in the Design 
Standards is dependent on the ADWF estimate.  Additional information and the City’s Design Standards can 
be found in TM No. 1 (Attachment 1).  The PWWF for both Alternatives is presented in Table 2. 

The Alternative A site plan produced a PWWF estimate of approximately 0.301 MGD, as presented in TM No. 
1.  An approximate PWWF was developed for the Alternative B site plan using the same method, as 
described in the City’s Design Standards.  The total non-residential square footage of the Alterative B site 
plan was estimated using the ratio of the Building Space to Non-Residential Area presented for Alternative A.  
A total of to 14.2 acres of commercial and office area was used to develop the Alternative B wastewater flow 
estimate as shown in Table 1.   

The added residential area and reduced commercial space increases the projected PWWF estimate from 
0.301 MGD to 0.325 MGD for Alternative B.  The total ADWF for Alternative B equates to approximately 
70,400 gpd after applying the factor of safety.  A PF of 4.6 is required to determine PWWF at this ADWF.   
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Table 2  Wastewater Flow Estimates for Alternative Site Plans 

Flow Parameter Alternative A Alternative B 
Non-Residential Wastewater Flow (gpd) – 850 gpd/acre 19,210 12,070 
Residential Wastewater Flow (gpd) – 135 gpd/EDU 12,150 23,085 

Total ADWF (gpd)  31,360 35,155 

Factored ADWF (gpd) – Safety Factor of 2 62,720 70,310 
PF 4.8 4.6 

PWWF (gpd) 301,056 323,062 

Rounded PWWF (MGD)  0.300 0.325 
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4.0 SEWER CAPACITY ASSESSMENT 

The purpose of this section is to describe the methods used to determine the results of the sewer capacity 
assessment for the Dorsey Marketplace development, including the City’s hydraulic models, assessment 
criteria, and level of service requirements.   

4.1 SEWER CAPACITY ASSESSMENT CRITERION 

A hydraulic model of the City of Grass Valley wastewater collection system was developed as part of the 
City’s Wastewater Master Plan.  This model was modified for use in this assessment and the preceding 
assessment (TM No. 1) to determine the impacts of the Dorsey Marketplace development on the City’s 
collection system.  The hydraulic models developed to assess the impact of the Alternative A site plan 
(described in TM No. 1) were copied and modified to assess the PWWF estimate developed for the 
Alternative B site plan. The models were used to evaluate the capacity of the collection system and identify 
limitations, such as bottlenecks and infrastructure unable to accommodate projected flow.  The ability for a 
sewer to accommodate future development is defined by the City’s Level of Service (LOS) performance 
criteria.  The criteria define whether or not collection system components are operating effectively based on 
quantifiable metrics which can be extracted from model simulation results.  

The results of each model simulation are assessed using four wastewater flow metrics:  

1. Peak Flow – Evaluated at specific locations within the collection system under PWWF conditions.  
2. Minimum Freeboard – Freeboard in the collection system is defined as the depth between the grade 

or rim elevation and the hydraulic grade line (HGL). 
3. Hydraulic Loading Ratio (HLR) – The hydraulic loading ratio within each sewer under peak flow 

conditions is a commonly used as a metric to evaluate the performance of open channel flow sewers.  
The HLR is mathematically defined as the peak flow divided by the full pipe capacity (calculated using 
Manning’s Equation), and it is denoted as “Max/Full Flow” in the simulation results.  

4. Residual Capacity – The residual capacity within each sewer when subjected to peak flows equates 
to the difference between full pipe capacity and the peak flow.  This performance indicator is useful in 
illustrating the relative remaining capacity throughout the system.  

The City’s LOS criteria for the collection system are based on the allowable surcharge (or minimum 
freeboard) within the gravity portion of the collection system.  The maximum allowable surcharge in the 
gravity portion of the sanitary sewer system is assessed using the estimated HGL elevation of wastewater in 
the pipelines.  The HGL must remain at least 8-feet from the ground surface during peak flow conditions (i.e. 
at least 8-feet of minimum freeboard is required).   

This is the criteria established within the City’s Wastewater Master Plan.  Existing sewers with depths greater 
than 8-feet have been said to be within LOS criteria if the peak surcharge elevation results in a freeboard of 
greater than 8-feet with less than one foot of HGL surcharging above the pipe crown.  Any sewers identified 
with freeboard less than 8-feet are considered deficient should any surcharging above the pipe crown result.   
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Thus, the identified deficiencies are generally based upon the following criteria:  

1. Minimum freeboard of 8-feet (HGL depth below grade/rim)  
2. Surcharging less than 1-foot above the pipe crown (with freeboard of 8-feet or greater)  
3. No surcharging (with freeboard of less than 8-feet) 

4.2 PREVIOUS MODEL RESULTS 

The sewer capacity assessments are performed using the simulated results from modeled scenarios and the 
City’s LOS criteria.  A summary of relevant model results and capacity constraints identified in the Master 
Plan and the two Project Alternatives are described herein.  HGL profiles that are relative to the Dorsey 
Marketplace and the downstream collection system were provided in TM No. 1.  

4.2.1 Wastewater System Master Plan & TM No. 1:  Results Summary 

City of Grass Valley Wastewater System Master Plan 

A summary of relevant model results from the Master Plan have been presented in TM No. 1.  The HGL 
profiles of specific relevance to the Dorsey Marketplace project are shown in Exhibit C of TM No. 1 
(Attachment 1).  The City’s Master Plan identifies capacity issues within the City’s collection system under 
design storm (peak flow) conditions.  The portions of the collection system that are specifically relevant to the 
Dorsey Marketplace development include the assessment of the Idaho Maryland Trunk and the portion of the 
Main Trunk between the Idaho Maryland Trunk and the City’s WWTP.  The Springhill Drive sewer collector 
was not considered within the Master Plan and was added to the model and considered with the assessment 
of Alternative A and Alternative B.  

The Idaho Maryland Trunk extends along Idaho Maryland Road to East Main Street, where it connects to the 
City’s Main Trunk sewer.  The Master Plan identifies manholes in which the HGL failed to meet the City’s LOS 
criteria.  The location of these capacity constraints is upstream of the point of connection of the Springhill 
sewer collector, which is proposed to convey flow from the Dorsey Marketplace development.  Sanitary Sewer 
Overflows (SSO) are predicted to occur in this upstream reach of the system with the addition of flow from 
long-term growth.  Despite being upstream of the portion of the collection system considered as part of this 
assessment, eliminating these capacity constraints will increase peak flows in the downstream collection 
system.  Collection system capacity improvements along the Idaho Maryland Trunk upstream of Springhill 
Drive would allow a higher rate of flow from portions of the system where flow is currently attenuated flow and 
impact the portion of the trunk considered in this assessment.  In addition to the upstream capacity issues, 
there is also a constraint where the Idaho Maryland Trunk meets the Main Trunk.  

The Master Plan also identifies capacity constraints along the City’s Main Trunk, specifically in the twin 18-
inch sewers crossing underneath Highway 20.  There was predicted to be a minimum freeboard of greater 
than 20 feet under existing conditions.  It is noted that this capacity constraint will only worsen as capacity 
improvements and expansions occur in the upstream system.   

Dorsey Marketplace Project TM No. 1 – Sewer Capacity Assessment 

TM No. 1 identified two major areas of concern within the collection system, downstream of the Dorsey 
Marketplace development.   
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1. The twin 18-inch sewers crossing underneath Highway 20 identified in the Master Plan have 
insufficient capacity and cause LOS failures at development scenarios beyond existing conditions.  

2. Where the Idaho Maryland Trunk meets the Main Trunk at the intersection of Idaho Maryland Road 
and East Main Street capacity limitations cause backwater effects along both trunks, including LOS 
failures under development scenarios under the long-term growth scenario and beyond.   

4.3 ALTERNATIVE B SITE PLAN MODEL RESULTS  

The hydraulic models of the City’s collection system were adjusted to reflect the conditions of the Alternative 
B site plan.  The Alternative B site plan adds approximately 25,000 gpd to the wastewater flow estimate 
generated for the Alternative A site plan.   

4.3.1 Existing + Dorsey Marketplace Development (Alternative B)  

This modeled scenario assesses the impact of a design storm event (10-year, 24-hour) on the existing 
collection system with the addition of flows from the proposed development.  The peak flow experienced at 
the WWTP is the same as that of Alternative A, 13.7 MGD.  The additional flow associated with the 
Alternative B site plan is attenuated in the upstream system, exacerbating upstream deficiencies.  

The following provides a summary of surcharging in the system under design storm conditions for this 
scenario. 

Idaho Maryland Trunk (from Springhill Drive to E. Main Street)  

In this scenario there is expected to be no surcharging along the Idaho Maryland Trunk, as was predicted in 
the original assessment of Alternative A 

Main Trunk (from Idaho Maryland Road to the WWTP)  

Model results predict that there will be no additional sewer surcharged in this profile when compared to the 
results presented for Alternative A.  Surcharging in manhole I17-7 increases by only 0.01 feet.  

Springhill Drive 

There are not expected to be any sewers surcharge in this profile.  There are not predicted to be any capacity 
constraints within the Springhill Drive sewer collector with the addition of either of the Dorsey Marketplace site 
plans.   

LOS Deficiencies 

There are not expected to be any LOS failures under this scenario.  
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4.3.2 Existing + Development of Vacant Parcels + Dorsey Marketplace (Alternative B) 

This scenario simulates the impact of a design storm on the existing collection system when all remaining 
vacant parcels within City Limits are developed, in addition to the Dorsey Marketplace (Alternative B).  It is 
predicted that under these conditions a peak flow of 15.26 MGD would be experienced at the WWTP. 
Increasing by 0.025 MGD when compared to that of Alternative A, the amount of additional flow proposed by 
the alternative.  

The following provides a summary of surcharging in the system under design storm conditions for this 
scenario.   

Idaho Maryland Trunk (from Springhill Drive to E. Main Street)  

In this scenario there is expected to be minor surcharging along the Idaho Maryland Trunk, as was predicted 
in the original assessment of Alternative A.  Surcharging is predicted to reach 0.39 feet at manhole N13-10, 
the first manhole upstream of the confluence of the Idaho Maryland and Main Trunk sewers. Surcharging 
increases by 0.02 feet when compared to that of Alternative A.  The sewer remains within the City’s LOS 
criteria having a minimum freeboard of 9.73 feet and a surcharge depth of less than 1-foot. 

Main Trunk (from Idaho Maryland Road to the WWTP)  

Model results predict that surcharging in manhole I17-7 will reach 1.60 feet with the addition of flow from 
vacant parcels and that of the proposed development.  The surcharge depth exceeds the LOS limit of 1-foot 
in this scenario, as was predicted under Alternative A.  Surcharge depth is predicted to increase by 0.01 feet 
when compared to the results for Alternative A.  Freeboard  

Springhill Drive 

There are not expected to be any sewers surcharge in this profile, under these development conditions.  
There are not predicted to be any capacity constraints within the Springhill Drive sewer collector with the 
addition of either of the Dorsey Marketplace site plans.   

LOS Deficiencies 

The LOS deficiencies predicted in this scenario are summarized in Table 3.  

Table 3  LOS Deficiencies Existing + Vacant + Dorsey Marketplace 

Model Results Alternative A Alternative B 
Manhole I17-7 I17-7 
Depth (feet)  22.76 22.76 

Freeboard (feet) 19.18 19.16 

Surcharge Depth (feet) 1.59 1.60 
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4.3.3 Near-term Development + Dorsey Marketplace (Alternative B)  

This scenario simulates the impact of a design storm on the existing collection system upon development of 
areas identified as near-term growth in the City’s Wastewater System Master Plan.  This scenario also 
includes modifications attributed to the Dorsey Marketplace development.  The near-term growth scenario 
(~5-years) includes a portion of the “Loma Rica Special Development Area”, lands west of Brunswick Road, 
north of Idaho Maryland and east of Sutton Way.  It also includes a portion of the Berriman Ranch and 
adjacent properties.  

Under these conditions, it is predicted that the WWTP will experience a peak flow of 16.5 MGD, assuming no 
capacity improvements are made within the existing collection system.  This peak flow was also predicted to 
occur under Alternative A conditions when rounded.  Increasing from 16.48 to 16.52 MGD from Alternative A 
to Alternative B.  The inclusion of additional flow from Alternative B is not predicted to cause any additional 
sewer segments to become surcharged when compared to results predicted for Alternative A.  The following 
provides a summary of surcharging in the system under near-term growth and design storm conditions.   

Idaho Maryland Trunk (from Springhill Drive to E. Main Street)  

Model results for Alternative B predict surcharging will occur in manhole N13-10, reaching a depth of 0.95 
feet.  This scenario increases surcharge depth by 0.02 feet when compared to the results of Alternative A.  
This manhole remains within LOS criteria with minimum freeboard of 9.18 feet.  

Main Trunk (from Idaho Maryland Road to the WWTP)  

Surcharging in manhole I17-7 is further exacerbated with the inclusion of flow from near-term development. 
The surcharge depth is estimated to reach 2.35 feet above the pipe crown.  The Alternative B site plan 
increases the surcharge depth at this manhole by 0.03 feet when compared to the results of Alternative A.  
Although the minimum freeboard is predicted to be 18.41 feet, this manhole fails to meet the City’s LOS 
criteria due to the surcharge depth. 

Springhill Drive 

There are not expected to be any sewers surcharge in this profile under these development conditions.  There 
are not predicted to be any capacity constraints within the Springhill Drive sewer collector with the addition of 
either of the Dorsey Marketplace site plans.   

LOS Deficiencies 

The LOS deficiencies predicted in this scenario are summarized in Table 4.  

Table 4  LOS Deficiencies Near-term Development + Dorsey Marketplace 

Model Results Alternative A Alternative B 
Manhole I17-7 I17-7 
Depth (feet)  22.76 22.76 

Freeboard (feet) 18.44 18.41 

Surcharge Depth (feet) 2.32 2.35 
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4.3.4 Long-term Development + Dorsey Marketplace (Alternative B) 

This scenario simulates the impact of a design storm on the existing collection system upon development of 
areas identified as long-term growth in the City’s Wastewater System Master Plan.  This scenario also 
includes modifications attributed to the Dorsey Marketplace development.  The long-term growth scenario 
(~10-years) includes full development of the “Loma-Rica Special Development Area”. 

Under these conditions, it is predicted that the WWTP will experience a peak flow of 17.3 MGD, assuming no 
capacity improvements are made within the existing collection system.  The peak flow was predicted to be 
17.2 MGD under Alternative A conditions, when rounded.  The inclusion of additional flow from Alternative B 
is predicted to cause surcharge depth to exceed 1-foot at one additional manhole on the Idaho Maryland 
Trunk when compared to results predicted for Alternative A.  The following provides a summary of 
surcharging in the system under long-term growth and design storm conditions.   

Idaho Maryland Trunk (from Springhill Drive to E. Main Street)  

Model results predict surcharging will occur in manholes N13-10 and N13-3, reaching depths of 1.54 and 1.08 
feet.  This scenario increases surcharge depth in manhole N13-10 by 0.05 feet when compared to the results 
of Alternative A.  Surcharge depth in manhole N13-3 is predicted to increase by 0.15 feet causing the 
surcharge depth to exceed the LOS threshold of 1.0 foot of allowable surcharge, when compared to the 
results of Alternative A.  The minimum freeboard exceeds 8-feet in both manholes.   

Main Trunk (from Idaho Maryland Road to the WWTP)  

The most notable surcharging in the collection system downstream of Springhill Drive exists in the parallel 18-
inch sewers crossing Highway 20.  Surcharge depth is predicted to reach 3.08 feet in manhole I17-7, with a 
minimum freeboard of 18.44 feet.  Alternative B increases surcharge depth by 0.02 feet at this manhole.  The 
manhole immediately upstream of manhole I17-7 also fails to meet LOS criteria under the conditions of this 
development scenario.  Surcharge depth in manhole I17-3 reaches 1.30 feet, increasing from 1.27 feet 
predicted for Alternative A.  The minimum freeboard exceeds 14 feet in both manholes.  

Springhill Drive 

There are not expected to be any sewers surcharge in this profile under these development conditions.  There 
are not predicted to be any capacity constraints within the Springhill Drive sewer collector with the addition of 
either of the Dorsey Marketplace site plans.   

LOS Deficiencies 

The LOS deficiencies predicted in this scenario are summarized in Table 5.  

Table 5  LOS Deficiencies Long-term Development + Dorsey Marketplace 

Manhole ID N13-10 N13-3 I17-7 I17-3 
Model Results A B A B A B A B 

Depth (feet)  11.38 11.38 11.15 11.15 22.76 22.76 16.68 16.68 

Freeboard (feet) 8.66 8.61 8.99 8.83 18.46 18.44 14.17 14.15 

Surcharge Depth (feet) 1.48 1.53 0.93 1.08 3.06 3.08 1.27 1.30 
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4.3.5 Build-out Development + Dorsey Marketplace (Alternative B)  

This scenario simulates the impact of a design storm on the existing collection system upon development of 
all remaining vacant parcels, the areas identified within the near-term and long-term sphere of influence, and 
“build-out areas of concern” identified in the City’s Wastewater System Master Plan.  This scenario also 
includes modifications attributed to the Dorsey Marketplace development. The build-out growth scenario 
includes all additional lands identified within the City of Grass Valley 2020 General Plan, including the special 
development areas of North Star Ranch, Kenny Ranch, the balance of Berriman Ranch and adjacent 
properties, as well as all “areas of concern”. 

Under these conditions, it is predicted that the WWTP will experience a peak flow of 25.9 MGD, assuming no 
capacity improvements are made within the existing collection system.  The peak flow was predicted to be 
25.8 MGD under Alternative A conditions, when rounded.  The inclusion of additional flow from Alternative B 
is predicted to cause surcharge depth to exceed 1-foot at one additional manhole on the Idaho Maryland 
Trunk when compared to results predicted for Alternative A.  The following provides a summary of 
surcharging in the system under long-term growth and design storm conditions.   

Idaho Maryland Trunk (from Springhill Drive to E. Main Street)  

Model results predict surcharging will increase under buildout development conditions in manholes N13-10 
and N13-3, reaching depths of 1.56 and 1.78 feet.  This scenario increases surcharge depth in manhole N13-
10 by 0.07 feet when compared to the results of Alternative A.  Surcharge depth in manhole N13-3 is 
predicted to increase by 0.09 feet, when compared to the results of Alternative A.  The minimum freeboard 
exceeds 8-feet in both manholes.  Manhole N12-3 also fails to meet LOS criteria under buildout conditions, as 
predicted in the Alternative A assessment.  Surcharge depth reaches 2.55 feet above the pipe crown, 0.17 
feet higher than what was predicted for Alternative A.  It should also be noted that further upstream, east of 
Highway 20, manholes O12-3 and O12-4 are predicted to just meet LOS criteria.  Manhole O12-3 has a depth 
of 9.2 feet and less than 8-feet of available freeboard.  Any additional flow would cause surcharging this this 
manhole and would cause it to fail to meet LOS criteria.  It should also be noted that the Idaho Maryland 
Trunk and tributary sewers upstream of Springhill Drive has severe capacity constraints.  The model predicts 
that under buildout conditions approximately 1.26 MG will overflow from this portion of the sewer system 
during design storm conditions.  Should these capacity constraints be resolved, more flow will be allowed to 
enter the downstream portion of the Idaho Maryland Trunk being considered in this TM, further exacerbating 
existing capacity constraints.  

Main Trunk (from Idaho Maryland Road to the WWTP)  

Surcharging is expected to worsen as a result of higher flows and limited capacity in the twin 18-inch sewers 
crossing Highway 20.  The surcharge depths of manhole I17-7 and I17-3 are expected to increase to 4.16 feet 
and 2.81 feet respectively, increasing by 0.03 and 0.05 feet when compared to the results of Alternative A.  
Manhole J16-19, directly upstream of I17-7 and I17-3, is also predicted to fail LOS criteria under these 
conditions.  In the assessment of Alternative A, manhole J16-19 was predicted to reach a surcharge depth of 
1.75 feet.  Surcharge depth increased to depth of 1.80 feet in the assessment of Alternative B.  The manhole 
upstream of J16-19 is also predicted to fail LOS criteria under buildout conditions.  Manhole J16-16 is 
predicted to have a surcharge depth of 1.98 feet under Alternative B, and 1.91 feet under Alternative A.  As 
noted for the Idaho Maryland Trunk, upstream capacity restrictions cause sewer system overflows under 
buildout conditions.  Improvements to these areas will cause higher flow rates to enter the downstream 
collection system considered in this TM.  



October 5, 2018 
Katherine Waugh 
Page 14 of 16  

Technical Memorandum No. 2:  Dorsey Marketplace Project – Sewer Capacity Assessment Update  

wb v:\1840\active\184030545\reports\2018 alternative site assessment\mem_20181005.docx 

Springhill Drive 

There are not expected to be any sewers surcharge in this profile under these development conditions.  There 
are not predicted to be any capacity constraints within the Springhill Drive sewer collector with the addition of 
either of the Dorsey Marketplace site plans.   

LOS Deficiencies 

The LOS deficiencies predicted in this scenario are summarized in Table 6 and Table 7.  

Table 6  Idaho Maryland Trunk LOS Deficiencies Build-out + Dorsey Marketplace 

Manhole N13-10 N13-3 N12-3 
Model Results A B A B A B 

Depth (feet)  11.38 11.38 11.15 11.15 13.29 13.29 

Freeboard (feet) 8.64 8.57 8.21 8.12 9.66 9.49 

Surcharge Depth (feet) 1.49 1.56 1.69 1.78 2.38 2.55 
 

Table 7  Main Trunk LOS Deficiencies Build-out + Dorsey Marketplace 

Manhole I17-7 I17-3 J16-19 J16-16 
Model Results A B A B A B A B 

Depth (feet)  22.76 22.76 16.68 16.68 10.96 10.96 11.35 11.35 

Freeboard (feet) 16.63 16.60 11.92 11.88 7.21 7.16 7.44 7.37 
Surcharge Depth (feet) 4.13 4.16 2.76 2.81 1.75 1.80 1.91 1.98 
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5.0 SUMMARY OF ALTERNATIVES & SEWER CAPACITY IMPACTS 

The purpose of this section is to present a summary of the sewer capacity assessment results presented in 
the previous section of this TM in comparison to those presented in TM No. 1 for the original Dorsey 
Marketplace site plan (Alternative A).   

There are two major areas of concern in the City’s wastewater collection system downstream of the proposed 
Dorsey Marketplace development, the twin 18-inch sewers crossing under Highway 20 and the confluence of 
the Idaho Maryland Trunk and the Main Trunk.  The twin 18-inch sewers have insufficient capacity and cause 
LOS failures at development scenarios beyond existing conditions.  Where the Idaho Maryland and Main 
Trunk sewers meet, throttling occurs and causes LOS failures under the long-term growth scenario and 
beyond.   

TM No. 1 defines the “percent responsible” to quantify the contribution of hydraulic loading from the Dorsey 
Marketplace development.  The percentage of the peak flow attributable to the development above existing 
peak flow conditions (presented in the Master Plan), was calculated for the near-term and long-term 
scenarios.  Manhole I17-7 is the only manhole that conveys Dorsey Marketplace flow and fails the City’s LOS 
criteria under near-term development conditions, as predicted for the evaluation of Alternative A.  The percent 
of peak flow attributable to the development was calculated as 12.6% in TM No. 1 for the Alternative A site 
plan.  The Alternative B site plan adds an additional 0.25 MGD of flow to the Dorsey Marketplace wastewater 
flow estimate and increases this percent responsible to 13.7%. 

The percent responsible is calculated by determining the amount of peak flow in the manhole that can be 
attributed to the Dorsey Marketplace.  This value is then divided by the peak flow that can be attributed to 
near-term development.   

Under the long-term development scenario, manholes I17-7, I17-3, and N13-10 failed to meet the City’s LOS 
criteria, as presented in TM No. 1.  The Alternative B site plan causes an additional LOS failure along the 
Idaho Maryland Trunk, when surcharge depth exceeds i-foot in manhole N13-3.  The percent responsible in 
each of these manholes is presented in Table 8.   

Table 8  Percent Responsible - Long Term Conditions 

Manhole Percent Responsible Long Term 

Alternative A Alternative B 
I17-7 11.8% 12.7% 

I17-3 11.2% 12.1% 
N13-10 15.5% 16.7% 

N13-3 - 16.7% 
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