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Executive Summary
August 23, 2016

Execvutive Summary

The City of Grass Valley (City) Wastewater Master Plan (Master Plan) is infended to provide
guidance to the City on the management of their existing wastewater freatment plant (WWTP),
collection system and associated assets. The Master Plan provides assessments of the existing
collection system and freatment plant capacity as well as options for providing additional
capacity for potential future development. The Master Plan also describes collection system and
WWTP regulatory concerns and potential upgrades to address those concerns. The scope of this
master planning effort includes the following major elements:

e Review of existing reports, drawings, land use and zoning maps, and other relevant
information.

e Evaluation of existing facilities and operational data, which was used to conduct an
assessment of system capacity and condition.

e Projection of future water demands based on historical water use and land use as
defined in the City's 2020 General Plan.

o Development of a list of system assefts, incorporation of those assets into an electronic
database, including updated asset information some of which was not available in a
central database, previously, to project repair and replacement costs for the system over
time.

o Alist of recommended improvement projects, and opinions of probable cost for
implementation.

The City currently provides sewer service to a resident population of approximately

12,668 people (Source: CA Dept. of Finance estimate as of January 1, 2014). In addition, the City
serves a number of industrial and commercial users whose businesses are located within the
City's sewer service areaq.

The City's sanitary sewer collection system serves an area of approximately 2,630 acres with
approximately 61.5 miles of gravity sewer varying in size from 4 inches to 36 inches and nearly
1,400 manholes. Of this system, approximately 59.2 miles of pipe flow by gravity, and between
2 and 3 miles are pressurized pipes fed by pump stations. The system has seven (7) active lift
stations that are maintained by City operations personnel.
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The City’s sewer collection system delivers flow to the City’'s Wastewater Treatment Plant (WWTP).
The WWTP includes a nitrification/denitrification activated sludge freatment process followed by
advanced treatment facilities to produce a filtered and disinfected equivalent tertiary effluent
for discharge to Wolf Creek. The design capacity of the WWTP is 2.78 Mgal/d on an average dry
weather flow basis with a peak flow capacity through the activated sludge system of 7.0
Mgal/d. The collection system conveys an average annual flow of approximately 2.2 million
gallons per day (Mgal/d) of raw wastewater to the City's WWTP.

Existing flows are used to identify existing system deficiencies, which are the basis for
recommended improvements. Information on existing and future land uses established in the
City of Grass Valley 2020 General Plan were used as the basis for developing wastewater flow
generation estimates. The future land uses form the basis for estimating additional flows which
the system must convey to the WWTP, and are used to determine recommended future
improvements. This Master Plan assesses system performance for five projected growth scenarios
for the City. The following growth scenarios were selected by the City to allow an analysis of
necessary system improvements and their possible timing. The extents of the projected growth
horizons are shown in Figure ES-1.

e Existing: The current level of development in the City’s service area

e Existing plus Infill Development (Existing Build-out): includes Existing development as well
as development of all vacant parcels within the City’s existing service area.

e Near-term development: Areas which may develop within 5 years
¢ Long-term Development: Areas which may develop within 10 years
e Area of Concern: Areas that may develop in future years

Dry weather wastewater generation rates and average annual flow for the City's service area
were developed using the City's design standards in conjunction with flow monitoring that was
conducted in spring of 2014 and influent flow records from the City’'s WWTP. Existing wet weather
peak flows were developed based on wet weather collection system flow monitoring as well as
WWTP influent flow records. Future wet weather peak flows were based on estimates of rainfall
dependent inflow and infiltfration (RDII) for existing areas of the City that most closely resemble
future development. The wastewater flow projections used in the collection system and WWTP
analysis are shown in Table ES-1. It was assumed that the existing development areas will
continue to generate peak flows in the future at a similar rate as exhibited at the time of this
study.
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Table ES-1  Wastewater Flow Projections

Growth Horizon (A':;‘::I/';) AAF PMF PDF PHF
Existing Conditions 1.3 2.21 5.33 10.01 18.9
\V/V?Tfﬂc;”éﬁsrﬁri';s 1.6 2.62 6.10 11.32 20.5
Near Term 1.9 3.02 6.86 12.62 21.80
Long Term 2.1 3.29 7.37 13.49 23
Areas of Concern 4.0 5.86 12.22 21.76 39.7

Stantec developed a computer model of the City's wastewater collection system for purposes
of assessing existing available capacity and the possible need for upgrades to serve future
growth scenarios. PCSWMM software, developed by Computational Hydraulics Inc., was
selected for use in developing a collection system computer model for this Wastewater Master
Plan. The sewer model only includes the primary trunks where detailed elevation data was
provided, a process typically referred to as a “skeleton” model of approximately 18 miles of
sewer line in the Existing model. 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. The five growth scenarios described above were evaluated using the model to
identify system deficiencies.

The City's Level of Service (LOS) criteria was applied to the gravity sections of the sewer
collection system to locate areas with limited capacity based on the results of the various
scenario simulations. The maximum allowable surcharge in the gravity portion of the sanitary
sewer system must remain at least 8 feet from the ground surface (at least 8 feet of freeboard is
required) during a design storm scenario. Under this criterion, 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. Any sewer identified with depths less than 8 feet are
considered deficient should any surcharging result at depths greater than 1 foot above the pipe
crown. Thus, the recommended improvements identified in the Master Plan are generally based
upon the two criteria below:

a. minimum freeboard 8 feet(depth below rim)
b. surcharging less than 1 foot above pipe crown

Results of the sewer collection system capacity analysis for existing and projected future flows
are presented in Chapter 4 of this Master Plan. The sections of pipe which the model predicts to
be deficient for each of the growth scenarios are identified in the figures in Chapter 4.
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Lift Stations

Lift station design capacity was also assessed with the hydraulic model for all of the growth
scenarios using the 1:10 year return period design storm. Inflow hydrographs were compared to
the pumping capacity of the lift station to identify any potential capacity constraints. Morgan
Ranch Lift Station and Slate Creek Lift Station are currently close to their full capacity and are
projected to need additional pumping capacity to support the build-out of the existing City
Limits. Growth beyond the City Limits will trigger other pump station improvements dependent
upon the location of the future development.

Inflow and Infiltration

As with other foothill communities the City has Inflow and Infiliration (I/1) in its collection system.
I/l'is water that makes its way into the collection system either through storm related direct inflow
(through cracks around manhole rims, cracked pipes, failing or improperly connect service
laterals, etc.) or infiltration such as in areas of elevated groundwater which finds its way into the
system through failed pipes or joints. I/l is a serious problem that cannot be eliminated
completely, but it must be controlled to the extent feasible. Control is achieved by on-going
collection system maintenance activities; replacement of pipe segments known to be
damaged, or nearing the end of their expected service life; and aggressive enforcement of
ordinances developed to minimize private service lateral I/l to the extent feasible.

The Grass Valley WWTP is a nitrification/denitrification activated sludge treatment system with
advanced terfiary treatment facilities. The plant is comprised of a headworks (screening and grit
removal) with odor conftrol, primary treatment (primary clarifiers), and secondary treatment
(aeration basin and secondary clarifier). Secondary effluent is filtered and then disinfected
using ultraviolet (UV) light before it is discharged to Wolf Creek. Primary sludge from the primary
clarifiers along with waste activated sludge (WAS) from the secondary treatment process is fed
to an anaerobic digester for solids stabilization. The WWTP currently produces Class B biosolids
which are taken by Synagro and land applied.

Biologically, the WWTP can handle the average flow of 2.78 Mgal/d (the design ADWF) with a
peak flow through secondary treatment of up fo 10.0 Mgal/d. In the late 1990’s upsizing of the
main trunk sewer was undertaken to alleviate sewer overflows from the collection system. As a
result of these interceptor upgrades, which removed capacity restrictions causing the overflows,
the wastewater is conveyed to the freatment plant much faster than before causing the peak
influent flow at the plant to increase. The influent flow must be either tfreated as it comes to the
plant or equalized in storage until it can be treated later.

(‘,J Stantec
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Even though the current ADWF (1.3 Mgal/d) is less than 50% of the design ADWF, the peak flows
that the plant currently receives exceed the design peak flows. Currently, the plant design peak
hour flow is around 16 Mgal/d and the measured peak hour flows at the plant are 18.9 Mgal/d.
These increased peak wet weather conditions at the WWTP are an indication that the collection
system is in need of rehabilitation in order to minimize the amount of I/l reaching the WWTP.

The heart of the wastewater tfreatment plant and the key feature that determines plant
capacity is the secondary treatment system, which includes the biological reactor basins and
the secondary clarifiers. The WWTP is designed for an average dry weather flow of 2.78 Mgal/d.
The secondary treatment was designed for a maximum flow of 7.0 Mgal/d. Filters and
disinfection processes are also designed for approximately 7.0 Mgal/d. Any flow in excess of 7.0
Mgal/d is diverted to the 6.1 Mgal equalization storage basin.

Four measures were considered in addressing the hydraulic capacity constraints at the WWTP:
1. Rehabilitate the existing collection system to reduce I/l
2. Provide more equalization storage volume

3. Improve plant hydraulics to push more flow (>7.0 Mgal/d) through the secondary and
tertiary treatment systems

4. Provide Side-stream treatment for peak flow

The results of the freatment plant analysis are presented in Chapter 5.

The extent of the predicted sewer and WWTP upgrades described in this Master Plan are highly
dependent on the amount of I/l in the system. The City is currently planning to implement an I/l
reduction project in targeted areas of the collection system. The cost of the City's planned initial
I/l project is estimated to be approximately $5M. The City is planning to fund this project with a
combination of City funds and up to $4M in grant funding from the State Water Board Clean
Water State Revolving Fund. This Master Plan recommends the City evaluate the effectiveness of
these I/l reduction efforts as they are implemented, re-assess the improvements described here
to address existing and anticipated capacity concerns, then adjust those planned upgrades as
appropriate (e.g. reducing the magnitude of upgrades recommended).

The opinion of probable cost for the capacity related collection system improvements (pipes
and pump stations) recommended as a result of the capacity analysis and system condition
assessment conducted with this master planning effort for Existing conditions are summarized in
Table ES-2.

(‘,J Stantec

Vi



CITY OF GRASS VALLEY
WASTEWATER SYSTEM MASTER PLAN

Executive Summary
August 23, 2016

Table ES-2  Opinion of Probable Cost for Improvements in Existing System

Pipeline Improvements (@)

Diameter (inches) Length (feet) Opinion of Probable Costs
8inch 2769 $700,000
10inch 2420 $716,000
12inch 615 $209,000
15inch 304 $114,000

Pipeline Subtotal $1,739,000
Environmental, Engineering, Construction Management, 30% $521,700
Contingency, 30% $521,700
Subtotal $2,780,000

Lift Station Improvements
Slate Creek and Morgan Ranch Lift Station Upgrades $40,000
Environmental, Engineering, Construction Management, 35% $14,000
Contingency, 40% () $16,000
Lift Station Subtotal $70,000
Total $2,846,000

(a) All costs assume a 12 foot depth and replacement of manholes every 250 feet at a cost of
$20,000 each. Installation cost of 8-inch to 12-inch pipeline is calculated based on a cost of
$18/linear foot/inch diameter. Installation cost of 15-inch pipeline is calculated based on a cost
of $246/linear foot.

(b) Lift Station Improvements include additional contingency to allow for unknowns related to
electrical systems and control components.

In addition to improvements that the City considers critical to address collection system
capacity constraints, segments of the City's collection system are 80 fo 100 years old. These
segments of the collection system are considered to have reached the end of their useful life.
The remaining components of the collection system confinue to age and warrant replacement
at the appropriate time to avoid significant portions of the system exceeding the useful life of
the materials of construction and increasing the risk of failure. As such, the City proposes to
continue its program of repair and replacement of collection system assets on a regular basis.
Currently the City intends to fund approximately $200,000 of repair and replacement projects
per year. Some of these aged collection system components are coincident with the needed
improvements listed in Table ES-2, but not all. Some will result in repair and replacement projects
in addition to those projects listed to alleviate existing capacity constraints.

WWTP improvements that the City is considering are presented below. The timing and extent of
implementation of these project components will be highly dependent on the effectiveness of
the City’s I/l reduction efforts.

(é Stantec
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¢ Automate Diversion gate ahead of the primary clarifiers to send screened wastewater 1o
Equalization Basins

e Add additional Equalization Storage

e Upsize the Equalization pipeline or provide Equalization Pumps to increase flow fo
Equalization Basins

¢ Improve Plant Hydraulics through Secondary Treatment Process (>10 Mgal/d, peak flow)
o Upsize filter supply pumps (>10 Mgal/d, peak flow)

e Expand tertiary filter capacity (>10 Mgal/d, peak flow)

e Expand UV system capacity (>10 Mgal/d, peak flow)

o Repair/Refurbish the gravity Belt Thickener

Combined these additional upgrades are estimated to have an approximate total project cost
of $6.8 M.

(& Stantec
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The City of Grass Valley (City) currently collects and treats wastewater from an area of
approximately 2,430 acres, serving a population of approximately 12,668 people, as well as a
number of industrial and commercial users. The area to which the City currently provides sewer
service is identified in Figure 1-1. The City’'s Wastewater Master Plan (Master Plan) is infended to
provide guidance to the City on the management of their existing wastewater treatment plant
(WWTP), collection system and associated appurtenances. The Master plan provides
assessments of the existing collection system and treatment plant capacity as well as options for
providing additional capacity for potential future development. The Master Plan also describes
collection system and WWTP regulatory concerns and potential upgrades to address those
concerns. The scope of this master planning effort includes the following major elements:

Review of existing reports, drawings, land use and zoning maps, and other relevant
information

Evaluation of existing facilities and operational data, which was used to conduct an
assessment of system capacity and condition.

Projection of future water demands based on historical water use and land use as
defined in the City’s 2020 General Plan.

Development of a list of system assets, incorporation of those assets into an electronic
database, including updated asset information some of which was not available in a
central database, previously, to project repair and replacement costs for the system over
time.

A list of recommended improvement projects, and opinions of probable cost for
implementation.
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This section describes the regulatory setting under which the City's wastewater utility operates,
and areas where improvement to the wastewater utility are believed to be necessary to
maintain compliance with regulatory requirements. The regulatory authority under which the
WWTP operates is the California Regional Water Quality Control Board, Central Valley Region
(Regional Water Board). The Regional Water Board adopts orders at public hearings based on
law, regulations, policies, evidence, and testimony. These orders prescribe the conditions under
which the wastewater utility must be operated to protect public health and the environment.
The City has one order covering the wastewater collection system (i.e., the buried sewer pipes
conveying sewage from the property lines of homes and businesses to the wastewater
tfreatment plant) and a separate order covering the wastewater freatment plant and its
discharge of freated wastewater (termed “effluent”) to Wolf Creek. The sewer pipe from the
home or business to its connection to the City's sewer system is private property that is operated
and maintained by the property owner under various City requirements.

2.1 WASTEWATER COLLECTION SYSTEM

The City's wastewater collection system collects and conveys wastewater from a service area of
approximately 4.1 square miles. The collection system consists of 61.5 miles of pipe ranging in
diameter from 4 to 36 inches. Of this, approximately 59.2 miles of pipe flow by gravity, and
between 2 and 3 miles are pressurized pipes fed by pump statfions. Access to gravity sewer pipes
to allow maintenance is provided via manholes. The City's collection system includes
approximately 1,395 manholes. Most manholes are located in streets.

The City’'s collection system is permitted to operate under State Water Board adopted Water
Quality Order 2006-003-DWQ, “Statewide General Waste Discharge Requirements for Sanitary
Sewer Systems” (General Order). The City has developed a Sewer System Management Plan
(SSMP) that describes how the City operates and maintains the collection system in compliance
with General Order requirements.

The only known problem with the wastewater collection system from a regulatory perspective is
the occurrence of spillage of sewage from the collection system. This has been a problem, as for
many foothill agencies that the City has dealt with historically. In recent years the City has made
efforts to correct these issues and the occurrence of these events has reduced accordingly.
Spills reportedly result from 1) partial blockage of a sewer pipe which reduces the hydraulic
capacity of the pipe, and 2) flows in excess of the hydraulic capacity of a pipe even if in perfect
condition. Causes of partial blockages include:
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e Rooft intrusion (i.e., roots seeking water and nutrients/fertilizer from the wastewater in the
pipe)

e Debris dumped or flushed into a sewer
e Buildup of cooking fats, oils, and grease as it congeals in sewers
e Deterioration and/or breakage of pipe material over time

The primary causes of high sewer flows in excess of the design capacity of any particular pipe in
the sewer system are inflow of surface water (stream flow, precipitation, snow melt, etc.) and
infiltration of shallow groundwater resulting from stream flow, precipitation, snow melt, etc. Inflow
and infiltration (I/1) can occur at several points in the overall collection system including
damaged pipes and pipe joints, leaking manholes, private sewer pipes serving homes and
businesses, etc.

To control I/l, the City has an on-going maintenance and inspection program (as described in
the SSMP) for its portion of the sewer system. The City has ordinances regulating what can be
discharged lawfully to the sewer system. The City also has ordinances regulating the private
sewer service laterals connected to the City’s sewer system. Regulation of the private sewer
service laterals includes banning connection of roof and yard drains to the sewer service lateral,
and similar provisions developed to minimize the entry of I/l into the private service lateral, and
therefore into the City’s sewer system.

[/l'is a severe and on-going problem in foothill communities (compared to most valley
communities) for several reasons:

e Increased precipitation at higher elevations, i.e., greater potential for I/I

e Greater chance for snow and subsequent snow melt, which generally causes more 1/1
than rainfall

¢ Shallow top soil underlain with bedrock, results in shallower sewers that are more easily
damaged 1) by overlying activities (traffic, construction, etc.), and/or 2) by settling
causing the pipe to come in contact with (and be potentially damaged by) the irregular
surface of the underlying bedrock.

e The shallow, sloped bedrock/soil interfaces underlying portions of many foothill
communities often intersect sewer trenches such that the sewer pipe trenches and
granular backfill material act as drainage pathways for shallow, perched groundwater
resulting from precipitation. Consequently, many foothill sewer pipes, joints, and
manholes are inundated in perched, shallow groundwater of precipitation origins.

(‘,J Stantec
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I/l'is a serious problem that cannot be eliminated, but it must be controlled to the extent
feasible. Control is achieved by on-going collection system maintenance activities; replacement
of pipe segments known to be damaged, or nearing the end of their expected service life; and
aggressive enforcement of ordinances developed to minimize private service lateral I/l to the
extent feasible.

Because I/l is so difficult to eliminate, collection system measures to reduce hydraulic capacity
constraints often result in more I/l driven wastewater flow reaching the WWTP. Thus, correcting
capacity problems in the collection system often exacerbate hydraulic flow rate and volume
problems at the WWTP. Consequently, hydraulic capacity correction efforts must be planned in
concert with WWTP improvements needed such that fixing capacity problems in the collection
system does not create WWTP problems.

2.2 WASTEWATER TREATMENT PLANT (WWTP)

Conditions regulating the lawful operation and maintenance of the wastewater treatment plant
(WWTP), including the discharge of effluent to Wolf Creek, are specified in Regional Water Board
Order No. R5-2009-0067 (2009 Order), which is scheduled for revision and renewal in February
2016 (2016 Order). The proposed revisions have been circulated for City and public comment,
and reduce the number of constituents with effluent limitations from 15 down to 8 based on both
WWTP improvements and changes to Regional Water Board policies. The WWTP is not expected
to have problems complying with the proposed 2016 Order effluent limitations. The current 2009
Order and proposed 2016 Order also contain several other requirements related to WWTP
operations. These other requirements include effluent testing requirements, general operational
and performance requirements for the WWTP, a prohibition on the WWTP from creating nuisance
conditions, and conftrol of how solids removed by the WWTP are disposed of, efc.

Maijor regulatory concerns with the current WWTP appear to be focused on two areas: high 1/1-
based influent wastewater flows exceeding the hydraulic capacities of components of the
WWTP, and spills from the solids handling aspects of the overall WWTP process.

High I/l flows causing wastewater spills from the WWTP have been a problem on occasion for the
City. As noted previously, City efforts to address capacity limitations in the collection system
typically result in an increased I/l hydraulic load on the WWTP. Though the City will be taking
steps to increase the hydraulic capacity of the WWTP in concert with collection system
improvements, as well as undertaking operational changes which the City believes will reduce
the risk of overflow, the concern with overflows at the WWTP remain, primarily because the
WWTP site is in a canyon setting with adjacent flatter land already developed. Identifying
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alternative solutions to the intferconnected problems of high I/1, collection system capacity
deficiencies, WWTP hydraulic capacity, and site limitations is a key element of this Master Plan.

2.3 FUTURE REGULATORY TRENDS

At this fime, the wastewater regulatory environment appears to be relatively stable. From the
City’s current perspective, the key regulatory concerns for the future are preventing releases
from the collection system, preventing I/lI-caused spills at the WWTP, and preventing spills at the
WWTP caused by plugged pipes, valves, and outlets in the solids handling portion of the WWTP.

Other regulatory tfrends warranting comment include contaminants of emerging concern
(CECs), episodic three-tier bioassay failures, and effluent salinity. Each of these issues is discussed
briefly in the following sections.

CEGCs include a wide range of household products, personal care products, and
pharmaceutical residuals, that are not removed fully by conventional wastewater treatment
processes, that react biochemically in various adverse ways, and are an integral part of modern
day-to-day living (i.e., complete source control is not realistic). If CECs become regulated, the
most cost effective tfreatment method appears to be ozonation which oxidizes most refractory
organics intfo more benign organic compounds. Ozone also acts as a disinfectant, i.e., it could
supplement, or replace the City's current UV effluent disinfection process. If the organic residuals
left over from ozonation are of concern, then a biologically active carbon (BAC) filter could be
installed after to metabolize these residual organics. The City's WWTP process is suitable for
addition of Ozone-BAC if/when needed, with the biggest constraints being the limited vacant
area af the WWTP site and the capital cost of the upgrades.

There has been a growing tendency for treated effluent to fail the Selenastrum Capricornutum
reproduction phase of the standard 3-tier bioassay test, which the City is required to conduct
quarterly (4 times per year). The tendency to fail the reproduction phase of this fest may have
some correlation with use of UV as the effluent disinfectant. However the actual cause(s) of the
problem is unknown and debated. Hypotheses that are not mutually exclusive include:

e UV does not oxidize CECs, whereas chlorine does to some extent and ozone does to a
much greater extent.

¢ UV may create disinfection byproducts that this phase of testing reacts to adversely.

¢ Ceriodaphnia species hardiness may be decreasing over time as a result of commercial
breeding of the species for test usage.
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e New CECs are showing up in effluents every year.
e Coagulant type and/or dosage may be conftributing factors.

The problem is not universal, and the cause of the problem is unknown.

Salinity added to potable water as a consequence of its use is of concern to the Regional Water
Board. The main sources of concern are salinity additions by residential self-regenerating water
softeners, industrial processes, and commercial activities. The City's potable water supply is low
in salinity and hardness; thus, self-regenerating water softeners are not a problem in Grass Valley,
nor are industrial/commercial discharges to the City’s sewer system at this fime. The salinity
threat from the City’'s effluent discharge is sufficiently low that the proposed 2016 Order does not
include the electrical conductivity (an indicator of salinity) effluent limitafion contained in the
City’s 2009 Order. However, as a matter of policy, the proposed 2016 Order requires the City to
continue to provide annual reports to the Regional Water Board discussing City efforts to
minimize effluent salinity. With the City converting its effluent disinfection system from
chlorination/de-chlorination (a salt adding process) to UV (no salt added), the City has
completed all major feasible effluent salinity reduction measures at the WWTP.
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Land uses and their corresponding wastewater generation rates within the City’s service area
are developed in this section. Existing flows are used to identify existing system deficiencies,
which are the basis for recommending improvements. The future land uses form the basis for
estimating additional flows into the system and are used to determine recommended future
improvements to the existing system. The computer model of the City’s collection system,
developed by Stantec, uses these existing and future flows to assess performance. Results from
the computer model analysis are presented in Chapter 4. In addition, an analysis of the City’s
WWTP is presented in Chapter 5.

3.1 PURPOSE AND SCOPE

This chapter provides a summary of land uses, population projections, and wastewater
generation rates within the City of Grass Valley (City) wastewater service area. These projections
were used to assess the conveyance capacity of the collection system to accommodate
existing and future flows (Chapter 4) and to assess the capacity of the Grass Valley wastewater
treatment plant (Chapter 5). The land uses described in this Wastewater Master Plan are limited
to the City's wastewater service boundary, and considered according to the City’s projected
General Plan growth.

3.2 LAND USE

Existing land uses within the City are established by the City of Grass Valley 2020 General Plan.
The parcel data used for this master plan analysis was obtained from the City of Grass Valley.
The existing land uses within the current City wastewater service area boundary are summarized
in Table 3-1 and shown in Figure 3-1. The estimates of developed acreages listed in Table 3-1
are based on the parcel data provided by the City. Property indicated as vacant was
considered undeveloped.
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Table 3-1 Existing Land Use (@)

Est. Developed

Est. Vacant Acreage

Total Developable

Land Use Acreage Within City Developable Within Acreage Within City
Service Limits City Service Limits Service Limits
Urban Estate Density 76.5 0.8 77.3
Urban Low Density 670.5 204.6 875.1
Urban Medium Density 63.2 62.3 125.5
Urban High Density 142.0 16.3 158.3
Commercial 347 .4 21.5 368.9
Business Park 138.8 88.4 227.2
Institutional Non-Governmental 76.2 0 76.2
Manufacturing - Industrial 101.9 20.2 122.1
Office and Professional 74.9 16.6 91.5
Open Space 6.2 0 6.2
Parks & Recreation 142.7 0.1 142.8
Public 87.9 17.8 105.7
Schools 231.1 0 231.1
Utilities 18.6 0.1 18.7
Total 2177.9 448.7 2626.6

(a) Source: City of Grass Valley GIS data.
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Future growth within the City’s service area boundary is estimated using the land use
designations within the 2020 General Plan. Future increases in wastewater generation will result
as the vacant lands within the City limits develop, and as the City grows out to the 2020 General
Plan extents. Certain areas within the 2020 General Plan have been identified as “Special
Development Areas”, and have overriding sources of land use allocation (Loma Rica, North Star,
Kenny Ranch, and Berriman Ranch). Table 3-2 provides a summary of the growth areas and the
source for the associated land use designations. The extents of these areas are shown in

Figure 3-2.

Table 3-2 Growth Area Document Sources

Growth Area Source Planning Document

“Table 2-1: Land Use and Housing Unit allocations per Annexation

Kenny Ranch Agreements” within the 2020 General Plan Draft EIR

“Table 2-1: Land Use and Housing Unit allocations per Annexation

North Star Agreements” within the 2020 General Plan Draft EIR

Loma Rica Ranch Loma Rica Ranch Specific Plan (March 2011, Loma Rica Ranch, LLC.)
Berriman Ranch and Southern Sphere of Influence Planning and Annexation Project Draft EIR
Adjacent Property (PMC, October 2013)

All Remaining Area 2020 General Plan Draft EIR

In addition to the land area designated for growth, the City has also provided information
regarding the projected growth horizon. The future growth areas are broken into three planning
categories:

e Near-term development: Areas which may develop within 5 years
e Long-term Development: Areas which may develop within 10 years
e Area of Concern: Areas that may develop in future years

These time frames were selected by the City to allow an analysis of necessary system
improvements and their possible timing. The extents of the projected growth horizons are shown
in Figure 3-3. The Area of Concern shown in Figure 3-3 includes areas specifically identified with
the “Area of Concern” designation in the 2020 General Plan, as well as areas of the City's sphere
of influence not anticipated to develop in the Near-term or Long-term horizons defined above.
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CITY OF GRASS VALLEY

WASTEWATER SYSTEM MASTER PLAN

Land Use and Wastewater Generation

August 23, 2016

Table 3-3 provides a summary of all the growth areas considered in this Master Plan, identified by
each growth horizon. Land Use designations of all future growth areas presented in Table 3-3

are shown in Figure 3-4.

Table 3-3 Build-out Land Uses
Land Use Designation Near Term Area | Long Term Area é\;igec::‘ Total Projected
(acres) (acres) (acres) Area
Urban Estate Density 21.6 32.4 1947.3 2001.3
Urban Low Density 1.4 0.1 654 655.5
Urban Medium Density 73.4 13.9 97.5 184.8
Urban High Density 1.2 0 10.9 12.1
Commercial 0.02 0 9.3 9.3
Business Park 26.9 0 57 83.9
Institutional Non-Governmental 0 0 8.4 8.4
Manufacturing - Industrial 0 165.1 265.8 430.9
Office and Professional 16.9 0 19.5 36.4
Parks & Recreation 0 0 768 768.0
Public 0.6 0 309 309.6
Schools 0 0 0 0.0
Utilities 0 0 11 11.0
Loma Rica Ranch 52.6 (@ 98.0 (@ 0 150.6
Kenny Ranch 0 0 356 356
North Star 0 0 760 760
Erecgrérgr?;] Ranch & Adjacent 15 0 083 308
Total 309.6 309.5 5556.7 6175.8

(a) Areas listed for Loma Rica represent the areas scheduled for development as per the Loma Rica Ranch

Specific Plan:

e The Creeks Neighborhood

e The Farm Neighborhood
e The Lake Neighborhood

e The Trailhead Neighborhood
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CITY OF GRASS VALLEY

WASTEWATER SYSTEM MASTER PLAN

Land Use and Wastewater Generation

August 23, 2016

3.3 POPULATION PROJECTIONS

Population density projections are established in the 2020 General Plan. During the course of this
assessment, it was assumed that the existing developed area would not be redeveloped or
densified. An existing population of 12,668 people (Source: CA Dept. of Finance estimate as of
January 1, 2014) was used for the basis of this assessment. Table 3-4 provides a summary of the
population densities listed within the 2020 General Plan.

Table 3-4 Residential Land Use Dwelling Unit and Population Densities
DeGn:;ZrZIe:’ﬁ?nz ° AssIZi:::anfjtgﬂ /Fcz;re) Persons per Household
(DU/acre)
Urban Estate Density 1 1 2.4 ()
Urban Low Density 1.001 - 4 2 2.4 ()
Urban Medium Density 4,001 -8 6 2.175 (@
Urban High Density 8.001 - 20 14 1.95 (0)

(a) Single Family housing unit rate of 2.40 persons per household (“Table 1-1 Facts and Figures, Grass Valley

Planning Area”)

(b) Multi-Family housing unit rate of 1.95 persons per household (“Table 1-1 Facts and Figures, Grass Valley

Planning Area”)

(c) Assumes 50% Single Family housing units and 50% Mulfi-Family housing units

The total growth within the system is defined by the contributions of the development of vacant
parcels within the City Limits, the Special Development Areas and all other catchments defined
by the City of Grass Valley 2020 General Plan. Table 3-5 provides a summary of additional
population that would be served should all of the aforementioned developments be

completed.
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CITY OF GRASS VALLEY
WASTEWATER SYSTEM MASTER PLAN

Land Use and Wastewater Generation
August 23, 2016

Table 3-5 Population Projections
Area Density Person per Additional Total
(acres) (DU/acre) Household Population Population
Existing 12,668
Vacant Parcels Within City Limits
Urban Estate Density 0.8 1 2.4 2
Urban Low Density 204.6 2 2.4 982
Urban Medium Density 62.3 6 2.175 813
Urban High Density 16.3 14 1.95 445
Total 284.0 2,242 14,910
Near Term
Urban Estate Density 21.6 1 2.4 52
Urban Low Density 1.4 2 2.4 7
Urban Medium Density 73.4 6 2.175 958
Urban High Density 1.2 14 1.95 32
Loma Rica Ranch 42.2 (e 686 (a)
Berriman Ranch & Adjacent Property 115 454
Total 254.7 2,189 17,099
Long Term
Urban Estate Density 32.4 1 2.4 78
Urban Low Density 0.1 2 2.4 1.0
Urban Medium Density 13.9 6 2.175 182.0
Urban High Density 0.0 14 1.95 0
Loma Rica Ranch 65.4 (e 936 (b)
Total 111.4 1,197 18,296
Area of Concern
Urban Estate Density 1,947.3 1 2.4 4,674
Urban Low Density 654.1 2 2.4 3,140
Urban Medium Density 97.5 6 2.175 1,273
Urban High Density 10.9 14 1.95 298
Kenny Ranch 150 fe) 240 (@)
North Star 312 (e 872 @
Berriman Ranch & Adjacent Property 283 424
Total | 3,452.8 10,921 29,217

(a) 225 Single-family and 75 Multi-Family dwelling units (Loma Rica Ranch Specific Plan, May 2011)
(b) 346 Single-family and 54 Multi-Family dwelling units (Loma Rica Ranch Specific Plan, May 2011)
(c) 50 Single-family dwelling units (50% of Annexatfion Agreement, 2020 General Plan)

(d) 181.5 Single-family dwelling units (50% of Annexation Agreement, 2020 General Plan)

(e) Areas listed for Loma Rica represent the areas scheduled for residential development as per the Loma
Rica Ranch Specific Plan and for Kenny Ranch and North Star denote the areas scheduled for residential
development as per the 2020 General Plan.

Q,J Stantec
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CITY OF GRASS VALLEY
WASTEWATER SYSTEM MASTER PLAN

Land Use and Wastewater Generation
August 23, 2016

3.4 WASTEWATER GENERATION

Sewage generation is separated into two distinct types of flow: dry weather flow (DWF) and wet
weather flow (WWF).

Dry Weather Flow (DWF)

DWEF is the flow that occurs during periods of no precipitation. Dry weather flows are normally
composed of base sanitary flow and groundwater infiltration. Base flows have a diurnal pattern
which changes throughout the day as a result of variation in human activity (e.g. flows typically
drop atf night when residents are asleep).

Base Sanitary Flow

Base sanitary flow is the component of wastewater generated directly by residential,
commercial, and industrial users throughout a community. It is also referred to as base flow.

The maijority of base flow is generated by residential and commercial users (e.g. restaurants,
grocery stores, shops, efc.). Some base flow is also generated by light industrial users (e.g.
warehouses), and public facilities (such as parks and schools).

Groundwater Infiltration (GWI)

Groundwater infiltration (GWI) is groundwater that enters the collection system through cracks in
sewer pipes, leaky joints, damaged sewer lateral connections, and poorly sealed manholes.
GWI tends to vary seasonally depending on groundwater depth in relation to the depth of the
sewer pipes. Typically, GWI is more significant during the wet season when the groundwater
elevations can rise due to rainfall. GWI can however have an impact during drier periods
depending on site specific soil and groundwater condifions which can be highly variable in
foothill settings, for instance where soil/rock interfaces and topography are contributing factors.

Wet Weather Flow (WWF)

Wet weather flows (WWF) are the result of precipitation, specifically rainfall, affecting a system in
two ways: inflow and infiltration.

¢ Inflow (o rapid response to rainfall) is flow created from rainfall directly entering the
sanitary system through leaky manholes and improper storm drainage connections. This
can include flow that enters leaky sewer lateral connections, new sewer lateral
connections which have not yet been made and are not properly capped, exposed
pipes which are installed near drainage courses where joints become separated and

(& Stantec
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CITY OF GRASS VALLEY
WASTEWATER SYSTEM MASTER PLAN

Land Use and Wastewater Generation
August 23, 2016

water directly enters the sewer, roof drains improperly connected to sewer laterals or
collectors, efc.

¢ Infiltration (a slower and more extended response to rainfall) is flow created from rainfall
entering the system through cracked manholes and pipes. Typically infilfration is
considered to be water that enters the sewer after first passing (or percolating) through
the surrounding soil and/or trench bedding.

The total sanitary sewer response to arain event is called rainfall dependent inflow and
infiltration (RDIl). RDII differs from GWI as it is directly related to rainfall events.

Section 8, Sanitary Sewer (SS), of the City of Grass Valley Design Standards (REV. 02/10) was used
in conjunction with flow monitoring conducted by V&A Consulting Engineers (V&A) as the basis
for flow generation parameters. Similar to the population projections, it is assumed that the
existing development areas will confinue to generate flows in the future at the same rate as it
did at the fime of this study. Table 3-6 provides a summary of the City's design standards for
wastewater generation rates.

Table 3-6 City of Grass Valley Unit Wastewater Generation Rates Design Standards

Land Use Designation City of Grass Valley Design Standards (@)
Single Family Residential 191 gpd/DU
Multi-Family Residential 135 gpd/DU
Non-Residential 850 gpd/DU

(a) Source: City of Grass Valley Design Standards, Section 8, February 2010.

Flow monitoring within the City's sewer system was conducted by V&A starting February é6th,
2014. This flow monitoring consisted of 8 meters located throughout the system. A detailed
review of the flow monitoring in the context of the wastewater sewer system is presented in
Chapter 4.

During the flow monitoring, there were a total of 24 days that shall be considered dry weather
flow (DWF). Figure 3-5 illustrates the extent of the City’'s existing sewer collection system service
area and identifies the flow monitor locations and their corresponding drainage basins.

It should be noted that although the 24 days were designated as DWF, the GWI during this time
frame was still significantly higher than would normally be expected to occur during drier months
(e.g. August and September). To account for the higher GWI during the flow monitoring period,
it was approximated that 80 percent of the minimum recorded (instantaneous) flow was
attributed to the GWI and not assessed for base sanitary flow generation. Given that there is no
accurate way to determine the actual contribution of GWI, as it is dependent upon a multitude
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For this analysis, the per capita contribution to the DWF was assessed based on the land use
zones described in the City's 2020 General Plan. Several assumptions were used to assign per
capita contributions to DWF, based upon the designated land use.

1) Open Space and Public lands were assumed to have zero wastewater generation.

2) C-2, NC and NC-Flex were grouped together to represent Commercial land use.
Commercial generation was compared at 850 gpd/acre and 1500 gpd/acre.

3) R-1 was assumed to be Urban Low Density at 2 dwelling units per acre with 2.4 people
per single family dwelling unit (Table 3-4).

4) NG-2 and NG-3 was assumed to be Medium Density Residential at 6 dwelling units per
acre with an average of 2.175 people per dwelling unit (Table 3-4).

Applying the 2.4 person per household estimate presented in the City's 2020 General Plan, the
per capita estimates of wastewater contribution were between 252 gpd/dwelling unit (DU) and
198 gpd/DU.

In addition to the above analysis of the FM basins, the average water demand factor for a
service connection (such as a single family residence) recommended in the Water Master Plan
(March 2016) Land Use and Water Demand chapter was evaluated. This demand factor is
currently 300 gpd/service connection (sc). An industry “rule-of-thumb” comparing wastewater
generation to water demand is to assume 70 to 80 percent of average water demand
represents expected wastewater generation for residential users. This would suggest an
appropriate residential wastewater unit generation factor of somewhere between 175 gpd/DU
and 200 gpd/DU.

Using the above generation rates as a comparison to the City's design standards, it was
decided to use the wastewater generation rates provided in Table 3-7.

(‘,J Stantec
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Table 3-7 Wastewater Generation Rates Used for DWF Projections

Land Use Designation Generation Rate (gpd/acre)
Business Park 850
Commercial 850
Institutional Non-Governmental 850
Manufacturing / Industrial 850
Office / Professional 850
Open Space 0
Parks & Recreation 150
Public 150 (400 gpd @ Airport) (@
Schools -
Urban Estate Density 200 ()
Urban Low Density 400 (e
Urban Medium Density 990 (e
Urban High Density 1820 (d)
Utilities 200

(a) Total projected generation from the Airport lands is expected to be 400 gpd.
(o) 200 gpd/du @ 1 du/acre (Table 3-4)

(c) 200 gpd/du @ 2 du/acre (Table 3-4)

(d) 130 gpd/du @ 14 du/acre (Table 3-4)

(e) 50% 130 gpd/du and 50% 200 gpd/du @ 6 du/acre (Table 3-4)

The generation rates provided in Table 3-7 were applied to the land uses provided in Table 3-3.

Table 3-8 provides a summary of the projected DWF for the City of Grass Valley.

(& Stantec
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Table 3-8 Projected Dry Weather Flow
Area Additional DWF Total Projected DWF
(acres) (mgal/d) (mgal/d)
Existing Service Area 1.3
Vacant Parcels Within City Limits
Residential (@) 284.0 0.17
Non-Residential ®) 164.7 0.13
Total 448.7 0.30 1.6
Near Term Growth Areas
Residential(@ 44.5 0.08
Non-Residential ®) 97.5 0.04
Loma Rica Ranch () 52.6 0.06
Berriman Ranch & Adjacent Property 115 0.08
Total 309.6 0.26 1.9
Long Term Growth Areas
Residential (@) 46.4 0.02
Non-Residential (®) 165.1 0.09
Loma Rica Ranch (@ 98 0.10
Total 309.5 0.21 2.1
Remaining Growth Areas/Areas of Concern
Residential (@) 2709.8 0.8
Non-Residential (®) 1355.3 0.5
Kenny Ranch (e 356 0.12
North Star () 760 0.3
Berriman Ranch & Adjacent Property 283 0.17
Total 54641 1.89 4.0

(a) Combined summary of all residential land uses

(b) Combined summary of all non-

residential land uses

(c) Represents the development of the Creeks Neighborhood (Loma Rica Ranch Specific Plan, 2011)
(d) Represents the development of the Farm, Lake, and Trailhead Neighborhoods (Loma Rica Ranch

Specific Plan, 2011)

(e) 50% of the land area represented in the Kenny Ranch annexation agreement (2020 General Plan)

(f) 50% of the land area represented in the North Star annexation agreement (2020 General Plan)

(g) ADWF measured at the WWTP

(& Stantec
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The guidance provided by the United States Environmental Protection Agency (EPA) within the
document “I/I Analysis and Project Certification” (Ecology Publication No. 97-03) was used as
the basis for estimating the RDII contribution to wastewater flows for future developments. It was
assumed new developments would not bring “excessive I/I". It was also assumed that the
contribution from the existing developments will not change. This assumption will provide system
capacity analysis results which will allow the City to consider worst case conditions when judging
where to invest limited funds in their wastewater system.

This document provides the standard for determining what constitutes “excessive I/I" and has
been used as an industry standard. Table 3-9 provides a summary of the EPA standards.

Table 3-9 EPA Standard for Non-Excessive RDIlI Contribution

EPA 24-hour Wet Weather Flow Allowance 275 gpd/person
Average Dry Weather Flow 83.3 gpd/person (@
Rain Dependent Inflow and Infiliration Allowance (Population) 191.7 gpd/person ()
Rain Dependent Inflow and Infiliration Allowance (Land Areaq) 840 gpd/acre (©

(a) 200 gpd/DU for single family residential with a density of 2.4 people/DU.

(b) RDII Allowance is the 24-hour additional flow allowed to enter the system as a result of significant rainfalll,
and does not include DWF conftribution.

(c) 16,550 people will occupy 3,792 acres of residential land, at an average density of 4.4 people/acre

Based upon the EPA Standard of 840 gpd/acre RDIl allowance, the additional land area of 6,644
acres (Full Build-out projection less existing developments) will allow an RDII contribution of up to
5.6 mgd average over a 24-hour period. It should be noted that due to the tfemporal variance
of rainfall, the peak RDII will be greater than the 24-hour average.

Unfortunately, this creates some difficulty is determining the peak flows which need to be
conveyed to the WWTP and the peak flows that the WWTP will need to have capacity to treat.
For the purposes of assessing the wastewater sewer collection system (discussed in Chapter 4) a
24-hour, 10-year return period Huff design storm was selected to generate the RDII. The City of
Grass Valley has provided Intensity — Duration — Frequency (IDF) curves for the rain gauge station
“Grass Valley 2 NNE” based upon the years of record 1951 through 1998. These curves estimate
that a 24-hour average intensity for a 10-year return period storm is approximately 0.20
inches/hour. Figure 3-6 shows the 24-hour Huff distribution (forth quartile, 0-10 square miles)
based upon that value.

(& Stantec
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Figure 3-6 Rainfall Hyetograph for 1:10 Year, 24-hour Huff Design Rainfall

The peak rainfall intensity for the 10-year, 24-hour Huff design storm is 0.51 inch/hour. This is
roughly 2.55 tfimes the average rainfall infensity. As RDII typically becomes more intense as the
ground becomes more saturated and depression storage fills up, it was assumed that the
majority of the RDII is resultant from the later hours in the storm. To account for this variability, the
peak instantaneous RDII allowance was assumed o be three times the 24-hour average,
allowing for approximately 2,520 gpd/acre. The sewershed (defined by the flow monitoring
conducted by V&A, discussed in Chapter 4) which most resembles future development in both
land use and sewer pipe composition is sewershed 7 (see Figure 3-5). This sewershed currently
produces a peak RDII of approximately 2,103 gpd/acre, less than the maximum allowable by
the EPA. This confirms that a value of 2,520 gpd/acre (or less) is both obtainable and realistic for
new developments. Table 3-10 summarizes the results of estimating future flow within the City's
system. These values are also used for the facility capacity evaluations summarized in Chapters 4
and 5.
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Table 3-10 Projected Wet Weather Flow
Additional
Actes RDII T;’;‘_’l']okgr" Peak RDI | Average | Peak Peak WWF
(acres) 24-hour Average Instantaneous DWF DWF (@ | Instantaneous (k)
Average g (mgd) (mgd) (mgd) (mgd)
(mgd)
(mgd)
Existing 2177.9 - - 16.8 1.3 2.1 18.9 ()
Vacant
Parcels
Within City 448.7 0.4 0.4 17.9 1.6 2.6 20.5
Limits
Near Term 309.6 0.3 0.6 18.7 1.9 3.0 21.8
Long Term 309.5 0.3 0.9 19.5 2.1 3.5 23.0
Area of 5556.7 47 5.6 33.5 40 6.2 39.7
Concern

(a) DWF for Grass Valley has a diurnal peaking factor of approximately 1.6 (discussed in Chapter 4).
(b) Peak WWEF (Instantaneous) is typically computed by assuming concurrent peak RDIl with peak DWF. This
provides a worst-case scenario for conveyance and storage capacity.

(c) 18.9 mgd is estimated to be the true flow measured at the WWTP on March 16, 2012 (“Technical
Memorandum No 2 — Correction of Influent Flow Readings when the Parshall Flume is Submerged”,

Stantec, Oct. 2013)

Q,J Stantec
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4.1 PURPOSE AND SCOPE

This section presents an overview of the City's wastewater collection system, including existing
capacity and possible future capacity which the system must provide to service growth
anticipated by the Grass Valley 2020 General Plan. The results of a system capacity assessment
are presented here, which takes info consideration existing system conditions as well as potential
future wastewater generation demands on the system. Results of flow monitoring within the
collection system is also summarized in this chapter.

A summary of system condition is also presented, based on information available to the City at
the time this Master Plan was developed. Collection system assets were cataloged and
perfinent summaries of system information are presented herein.

Hydraulic modeling performed as part of the system capacity assessment is discussed, including
methodologies and assumptions used. The results of the modeling and system assessment have
been used to identify needed system improvements. Potential pipe deficiencies are
summarized in this chapter and defined in Appendix F.

4.2 EXISTING WASTEWATER COLLECTION SYSTEM

The City of Grass Valley's existing wastewater collection system consists of approximately 61
miles of sewer line and 7 separate pump (lift) stations. Stantec performed an assessment of the
system in 2013/2014 using information provided by the City and data collected as part of the
development of this Master Plan.

The City’s existing wastewater collection system includes several miles of local collector sewers
which drain to a backbone "trunk” system, an electronic model of which Stantec developed as
a tool for use in assessing system capacity.

As discussed in Chapter 3 the City’s collection system serves an area of approximately 2,430
acres and a resident population of approximately 12,668. In addition, the City of Grass Valley
serves a number of industrial and commercial users whose businesses are located within the
City’s sewer service area.

Figure 4-1 depicts the City's existing collection system. Table 4-1 provides a summary of the input
parameters for the modeled conduits.
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Table 4-1 Sewer Input Summary Conduits in the Model

Diameter Gravity Sewers Conduit | Pressurized Sewer Conduit
(inches) Total Length (feet) Total Length (feet)

4 - 1,409

6 29,602 10,620

8 142,39 -

10 8.411 -

12 8,132 -

14 1,394 -

15 6,089 -

16 395 -

18 5,285 -

21 246 -

24 5,261 -

27 731 -

30 1,033 -

36 51 -

Total 80,868 12,028

The City's available collection system information was gathered by Stantec and to the extent
feasible input info a Geographic Information System (GIS) database. This database serves
multiple purposes in the development of this Master Plan. The City intends to build on this GIS
database going forward, improving accuracy and completeness as time progresses.

The GIS data includes land uses provided by the City for their existing service area (primarily
within the City Limits) as well as land uses contained in the Spheres of Influence (SOI) identified in
the Grass Valley 2020 General Plan. The land use and existing collection system data form the
basis for estimates of wastewater flows presented in Chapter 3 of this Master Plan, as well as the
framework within which the electronic model of the system was developed.

The flows used in assessing collection system performance were developed in Chapter 3 of this
Master Plan. In addition to those flow estimates and projections, flow monitoring was performed
in order to provide data from specific locations within the collection system to allow calibration
of the computer model of the collection system developed with this Master Plan.

(& Stantec
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4.2.3.1 Flow Monitoring

The City initiated a flow monitoring program in the spring of 2014 to obtain data for use in
developing the system computer model, as well as to investigate sources of rainfall dependent
inflow and infiltration (RDII), and groundwater infiliration (GWI) into the City's collection system.
Eight flow monitors were deployed from February 6, 2014 through April 8, 2014 establishing eight
subsheds within the existing collection system. Figure 4-2 illustrates the location of the eight flow
monitors and their respective subsheds. Table 4-2 summarizes the characteristics of the 8 sewer
sheds established with this flow monitoring effort.

The flow monitoring data was used to analyze potential sources of I/l. The results of this
investigation are included in Appendix A (City of Grass Valley Sanitary Sewer Flow Monitoring
and Inflow/Infiltration Study, May 2014, V&A). In addition to using this data in support of an I/l
investigation, it was used to calibrate the computer model of the system developed with this
Master Plan.

Table 4-2 Sewer Subshed Characteristics

| MiName | Diometer | Modeied Area | JeldIGross | Lenath o Fipe
(inches) (acre)
1 [18-10 18 172 230 23,768
2 [18-3 30 2,211 2,850 293,304
3 117-7 15 441 492 58,516
4 [17-7 24 2,211 2,338 232,876
5 K15-15 15 114 144 26,614
6 K14-21 8 116 149 20,162
7 M13-3 12 788 974 85,839
8 M13-10 15 623 700 68,624
() Stantec
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4.2.3.2 Micromonitoring, I/l, and GWI Investigations

As a result of the findings of the February through March 2014 flow monitoring additional
Micromonitoring was implemented in basins 3 and 5 to attempt to isolate sources/locations of I/I.
Findings of this additional micromonitoring effort are summarized in a report entitled Results from
Grass Valley Micromonitoring Program — Phase 1(June 2014, Stantec) included in Appendix B.

Following the micromonitoring effort in basins 3 and 5 dry weather flow monitoring was
undertaken, along with additional investigatory efforts, in Basins 5, 6 and 8 to attempt to isolate
potential sources of GWI. This additional GWI investigation was undertaken from June 11 to July
8, 2014. This effort is summarized in a report entitled Results from Grass Valley Micromonitoring
Program — Phase 2 GWI Study, (October 2014, Stantec). This report is included in Appendix B.

Available information for the Wastewater Treatment Plant (WWTP) and collection system assets
was gathered from multiple sources including City maps, GIS database files provided by Global
Water (a vendor contracted to handle utility billing for the City), City CAD drawings, and
previous Master Plan details. Asset tags were verified and, where missing, were assigned. This
information was then used to build individual “asset registries” for the WWTP and collection
system. Once completed, the asset registries were organized by asset “class.” Asset classes
within the wastewater collection system include: lift stations and appurtenances, manholes,
wastewater pipelines, and other system elements.

4.2.4.1 Condition Assessments

Replacement cost for linear assets were estimated based on pipe composition, diameter, and
industry cost/foot replacement estimates. Further, where available from existing data sources,
manufacturers, and vendors, an approximate purchase or replacement cost was assigned to
each equipment asset along with the year of approximate installation or in-service placement.
Individual “weighting” was assigned to each asset in the following categories:

o Assef Risk: probability of failure, 0 = lowest risk to 25 = highest risk

e Asset Impact: failure impact to population, environment or finances, 1 = no impactto 5 =
major interruption and impact

o Assetf Probability: probability of failure over time based on EPA longevity estimates or
industry standards, 1 = low to 5 = high

¢ Asset Condition: where available, condition of an asset was estimated, 1 = excellent (80-
100% remaining life) to 5 = poor condition (0 to 20% remaining life).

(& Stantec
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o Reliability: reliability over fime, typically based on completed work orders and/or repairs,
was not included in the available data.

The completed asset registry with available data in the categories and classes noted in previous
paragraphs was uploaded to a NEXGEN Asset Management System for in-depth and predictive
analysis.

4.2.4.2 NEXGEN Software

The NEXGEN Asset Management System provides comprehensive analysis of all types of asset
data based on and including factors noted in previous paragraphs. All available data compiled
in the asset registry, along with estimated or actual installation dates and data-specific asset
information was uploaded to a NEXGEN Asset Management System database for
comprehensive analysis. The analyses available included the following factors:

e Average life span analysis; expected useful life

e Priority analysis; which assets should be addressed first, i.e. refurbished and/or replaced
(R&R)

o Refurbish and/or replacement predictions (timing)
e Estimated budget predictions (cost)

Based on analysis using the NEXGEN Asset Management System engine, expected and actual
predictions arrived at from other sources were tested for accuracy and used to provide the City
with an overall average for Master Planning activities.

Asset cost data available was considerable; however, there are holes that should be accounted
for when considering budgeting for capital replacements or refurbishments. The percentage of
cost data available, either real or estimated, was derived from the Asset Registries as follows:

Approximate % of assets with cost data available:

e  WWTP assets: 100% of assets accounted for
e Liff stations: 100% of assets accounted for
¢ Manholes: 100% of assets accounted for

e Sewer pipeline: 97% of assets accounted for

(‘,J Stantec
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4.3 HYDRAULIC MODEL

Stantec developed a computer model of the City's wastewater collection system for purposes
of assessing existing available capacity and the possible need for upgrades to serve future
growth scenarios. These future growth scenarios address serving Build-out of the existing City
service areq, the 2020 General Plan Spheres of Influence, Special Development Areas and Areas
of Concern also identified in the General Plan. This section describes the development and
calibration of the system model.

PCSWMM software, developed by Computational Hydraulics Inc., was selected for use in
developing a collection system computer model for this Wastewater Master Plan. This software
package has been developed using the EPA SWMM 5.0 engine as its basis. This software was
selected for its ability to meet the following objectives:

e To determine the existing hydraulic capacity of the City of Grass Valley wastewater
collection system and its components.

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

Some of the advantages that PCSWMM holds over other similar hydrodynamic modeling
packages are:

e Proven ability to efficiently and accurately model municipal wastewater collection
systems for both dry weather flow and wet weather flow regimes.

e Extensive model input tools, visualization, and analysis features.
o GlS-integration and CAD format support.
e Developer’s history of consistent and reliable technical and customer support.

e Overallinexpensive investment required by the City of Grass Valley to purchase and
maintain this software, if they so choose

The GIS database files containing the physical collection system information (pipe lengths,
diameters, inverts, manhole depths, efc.) were imported into the modeling software. The data
import resulted in an initial model build containing the necessary information for pipes and
junctions.

(‘,J Stantec
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Once imported intfo the model, a number of issues were found in the GIS source data:

¢ Invert and pipe slope, and size inconsistency. In some cases, the GIS data indicated
pipes with negative or highly inconsistent slopes. Many of these errors were addressed
through a field survey, conducted by Andregg Geomatics. Stantec identified 71
manholes throughout the system where elevations were uncertain and needed to be
confirmed. The elevations were gathered from measuring the elevation of the manhole
rims, followed by manual measurement of the sewer depth from rim. These elevations
were applied to the upstream and downstream sewer inverts. A summary of field survey
activities is located in Appendix C.

e Connectivity errors. These errors were most common, and were generally a result of slight
incompatibilities between CAD and GIS. These errors were resolved by conducting
downstream and upstream flow tracing, and manually snapping the links together at
any disconnects.

¢ Incomplete data. Although rare, some assumptions were required to complete the
model database for connectivity, pipe sizes, and elevations. In most circumstances,
these issues were resolved by obtaining field survey or reviewing as-built data.

The model is comprised of a network of data elements called nodes and links. The nodes and
links represent the components of a typical wastewater collection system.

e A nodeis apointin the network having an X and Y coordinate. Nodes can represent
manholes, wet wells, chambers, or outfalls.

e Links convey flow between nodes. They are connected at one end to a start node and
the other end to an end node. Links can represent gravity sewers, force mains or pumps.

4.3.2.1 Pipes and Manholes

The City of Grass Valley's existing wastewater collection system consists of approximately 61
miles of sewer line. They are generally defined as all sewers fributary to the City of Grass Valley
WWTP, and range in size from 4-inch to 3é-inch diameter. The sewer model only includes the
primary frunks where detailed elevation data was provided, a process typically referred to as a
“skeleton” model of approximately 18 miles of sewer line in the existing model.

4.3.2.2 Pump Stations

The City of Grass Valley currently maintains and operates seven active pump stations throughout
the wastewater network, to provide service to low-lying areas within the city that would not
otherwise be serviced. The pump stations, which were all included within the model, are listed
below:

(‘,J Stantec
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e Carriage House Sewer Lift Station (953 Freeman Lane)

o Joyce Drive Sewer Lift Station (approximately 174 Joyce Drive)

¢ Morgan Ranch Sewer Lift Station (495 Morgan Ranch Drive)

e Morgan Ranch West Sewer Lift station (783 Morgan Ranch Drive)

¢ Railroad Avenue Sewer Lift Station (302 Railroad Avenue)

e Slate Creek Sewer Lift Station (11550 Slate Creek Road)

e Taylorville Sewer lift station (approximately 928 Taylorville Road)

Each lift station is represented in the model by a characteristic storage node, a pump and a
force main with simple controls fo manage pump starts and stops. Table 4-3 summarizes the
details of each pump station represented in the model.

Table 4-3 Existing Pump Station Characteristics
Pump Station No. Pumps Pump Make | Pump Model | Firm Capacity el
P : P P P P Capacity

Carriage House LS 2 PACO QDF-415-15 0.23 Mgal/d 0.46 Mgal/d
Joyce Drive LS 2 Flygt NP 3153.091 0.90 Mgal/d

Morgan Ranch LS 2 Flygt NP 3153.452 0.50 Mgal/d 0.66 Mgal/d
Morgan Ranch West LS 2 Flygt CP 3102.090 0.24 Mgal/d

Railroad Ave LS 2 Flygt NP 3085 0.24 Mgal/d

Slate Creek LS 2 (3in future) gi‘igew'” Dri- 1 Hiso 0.43Mgal/d | 0.58 Mgal/d
Taylorville LS 2 PACO 495 QDN 0.16 Mgal/d 0.18 Mgal/d

4.3.2.3 Subcatchments

Unlike other hydrodynamic modeling programs, PCSWMM (SWMM5) does not use
subcatchments to generate wastewater flows or rain-dependent inflow and infiliration (RDII). All
wastewater generation parameters are assigned to sewer nodes based upon the wastewater
generation analysis presented in Chapter 3 of this report.

(& Stantec
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4.3.2.4 Design Storm

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. For
reference, the storm is shown again in Figure 4-3.

0.6

0.5

0.4

0.3

0.2

Rainfall Intensity (inch/hr)

0.1 -

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 24:00

Figure 4-3 Rainfall Hyetograph for 1:10 Year, 24-hour Huff Design Rainfall
4.3.3 Model Calibration

The calibration process is required to verify the accuracy of the model at predicting the system
performance under varying flow conditions. The model was calibrated using actual dry weather
and wet weather conditions (utilizing both the flow monitoring and precipitation data collected
during the 2014 flow monitoring and I/l investigations). The calibrated model was then used o
assess system performance under design storm conditions.

4.3.3.1 Dry Weather Flow Calibration

To calibrate dry weather flow (DWF) in the system, flow data was analyzed from the eight
different flow monitors located within the pipe network. The catchments were assigned to the
contributing flow monitor that detected the wastewater flow produced within the individual
sewershed catchments. All catchments within each region were assumed to have similar
loading characteristics.

@ Stantec
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The model was calibrated against the flow monitoring data gathered by V&A from February éth,
2014 to April 91, 2014. During this period, there were several rainfall events that resulted in WWF
responses. It should also be noted that not all flow monitors were installed for the full range of
the monitoring period. However, the data collected during periods between wet weather
events was sufficient to allow model DWF calibration.

The comparison and results of the DWF calibration procedure are presented in Figures D-1 to
Figures D-4 in Appendix D and summarized in Table 4-4.

Table 4-4 DWF Calibration Results

FM#1 FM#2 FM#3 FMi#4 FM#5 FMi#6 FM#7 FMi#8
Average Dry Weather Flow [Mgal/d]
Modeled 0.14 1.31 0.18 1.13 0.17 0.17 0.37 0.33
Measured 0.14 1.37 0.20 1.19 0.16 0.17 0.37 0.33
% Error 5% -4% -6% -5% 3% 0% 1% 2%
Peak Dry Weather Flow [Mgal/d]

Modeled 0.44 2.01 0.31 1.73 0.26 0.26 0.74 0.57
Measured 0.68 2.13 0.33 1.89 0.40 0.27 0.73 0.55
% Error -36% -6% -4% -8% -35% -5% 2% 4%

Based upon Best Practices for modeling, the DWF model results are generally within 10%
tolerances and are considered to be sufficiently accurate, with the exception of:

o FM#1:The flow data gathered reported peak DWF through FM#1 on weekends almost
double the peak DWF on weekdays. It is recommended that this be investigated further.

o FM#5: The flow data gathered reported some anomalously high flows on Mondays that
last for approximately 15 minutes. These flows were occurring consistently week to week,
indicating that the flows were real, and not some error infroduced by the flow monitor.
The sources of this flow remain unknown at this time, and were ignored during calibration
as it was considered to be a fransient event.

4.3.3.2 Wet Weather Flow Calibration

The calibrated DWF model was used as the basis for expanding the model to include wet
weather flow (WWF). The two rainfall events Feb. 8h — Feb. 11th, 2014 and Feb. 28 — March 1+,
2014 were used for the calibration process. Additional verification of the model for periods of
Nov. 28 — Dec. 4, 2012 has been examined but not shown in this report since data quality are not
good as the other two rainfall events.

(é Stantec
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The WWF model was calibrated using the “Unit Hydrograph” method, with a set of three
triangular unit hydrographs (UH) to represent the fast-response, medium-response, and slow-
response of the rain dependent inflow and infiliration (RDII). Each UH is represented by three
parameters (R, T, and K) which are used to calculate the intensity, duration, and rate of
recession of the hydrograph. The R parameter represents the fraction of rainfall volume that
enters the sewer system, T represents the time from the onset of rainfall to the peak of the UH (in
hours), and K represents the ratio of fime o recession of the UH to the fime to peak. Newer
versions of the SWMM engine have adopted three additional parameters (Dmax, Drec, and Do) o
more accurately model the antecedent moisture conditions in the soil. Dmax represents the
maximum storage depth (inches). Drec represents the “recovery rate”, or how quickly the
storage dries out (inches per day). Do (a parameter which is specific to each scenario)
represents the starting moisture condition at the time of the simulation (inches). The three
parameters combined result in the model having a delayed response to the start of a rain event.

The calibrated RTK parameters are presented in Table 4-5 and Table 4-6.

Table 4-5 RDII Calibration Parameters - RTK

o (e Fast Response Medium Response Slow Response
R T K R T K R T K
FM#1 0.004 1 2 0.006 3 5 0.015 10 5
FM#2 0.013 1 2 0.007 2 5 0.02 10 5
FM#3 0.012 1 0.8 0.012 2.5 8 0.016 10 5
FM#4 0.013 1 2 0.01 2 5 0.02 10 5
FM#5 0.035 1 1.8 0.05 2.5 ) 0.03 10 5
FM#6 0.025 1 1 0.03 2.5 8 0.02 10 5
FM#7 0.007 1 1 0.0035 2.5 8 0.011 10 5
FM#8 0.013 1 1 0.005 2 7 0.018 10 5
Table 4-6 RDII Calibration Parameters — Dmax and Drec (@)
SR Fast Response Medium Response Slow Response
Dmax Drec Dmax Drec Dmax Drec
FM#1 0.004 1 0.006 3 0.015 10
FM#2 0.013 1 0.007 2 0.02 10
FM#3 0.012 1 0.012 2.5 0.016 10
FM#4 0.013 1 0.01 2 0.02 10
FM#5 0.035 1 0.05 2.5 0.03 10
FM#6 0.025 1 0.03 2.5 0.02 10
() Stantec
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Fast Response

Medium Response

Slow Response

Flow Monitor

Dmox Drec Dmox Drec Dmox Drec
FM#7 0.007 1 0.0035 2.5 0.011 10
FM#8 0.013 1 0.005 2 0.018 10

(a) Do was not listed as it varied per rainfall event. This is an instantaneous value.

The WWF model results for the rain events were plotted against the flow monitoring data.

Figure D-5 to Figure D-13 in Appendix D show the comparisons of the “Measured” and
“"Modeled” WWE. Results are summarized in Table 4-7.

Table 4-7 WWEF Calibration Results
| rm#1 | Fm#2 | Fm#3 | Fm#a | Fm#s | Fm#s | Fmaz | Fmas
Event 1 Peak Wet Weather Flow [Mgal/d]
Modeled 0.85 9.53 2.1 7.48 1.65 1.13 2.11 2.21
Measured 0.68 9.14 2.31 6.98 1.74 1.06 2.04 1.82
% Error 24.3% 4.4% -9.0% 7.2% -5.0% 6.8% 3.6% 21.8%
Event 1 Total Volume [million gallons]
Modeled 1.64 21.6 4.46 17.13 3.41 2.43 5.01 4.85
Measured 1.36 22.19 4.46 18.92 3.33 2.46 5.53 4.85
% Error 20.7% -2.7% 0.2% -9.5% 2.4% -0.9% -9.4% 0.0%
Event 2 Peak Wet Weather Flow [Mgal/d]
Modeled 0.62 6.72 1.31 5.44 1.16 0.79 1.53 1.59
Measured 0.57 7.12 1.16 5.67 1.1 0.86 1.66 1.6
% Error 7.6% -5.6% 12.5% -4.1% 5.4% -7.7% -8.0% -0.6%
Event 2 Total Volume [million gallons]
Modeled 1.39 17.02 2.75 14.27 2.47 212 4.45 4.15
Measured 1.12 16.1 2.73 15.73 2.21 2.05 4.62 4,01
% Error 24.0% 5.7% 0.5% -9.2% 11.8% 3.7% -3.5% 3.4%

The calibrated WWF model results are generally within 10% of the measured flows, with the
exception of the following:

e FM#1:The modelis over-predicting the peak flow from this sewershed. Due to the
proximity of the flow monitor to upstream pump stations, it is probable that the model is
over-predicting the effects of inertia on the flow, and is not infroducing enough

attenuation to the peaks. At this time, the model should be considered a very

conservative representation of this sewershed.

(é Stantec
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e FM#8: Although the total RDII volume for the first rainfall event was calibrated exactly,
the model is not predicting the response of the storm with perfect accuracy. It should be
noted that for the second rainfall event, the model is both qualitatively and
quantitatively accurate. For this first rainfall event, it is possible that due to the spatial
variability of actual storms, this sewershed may have been inundated with higher
intensity flows. As this sewershed is upstream and flows through FM#4 and FM#2, the
calibration of this sewershed had to be balanced with the calibration of those
sewersheds.

4.3.3.3 City of Grass Valley WWTP Influent Flow Verification

In order to verify the calibration of the PCSWMM hydrodynamic model, the flow generated
during the recorded rainfall events were compared against the flow data gathered by the City's
WWTP influent flow meter. Data at the WWTP has been gathered in approximately 1.5 hour
intervals.

Table 4-8 provides a summary of the verification results at the WWTP for the two rainfall events.

Table 4-8 WWF Calibration Results
Event 1 Event 1 Event 2 Event 2
Peak WWF Total Volume Peak WWF Total Volume
(Mgal/d) (million gallons) (Mgal/d) (million gallons)
Modeled 9.91 25.73 7.40 12.55
Measured 10.22 24.50 7.05 11.23
% Error 3.1% -4.8% -4.7% -10.5%

The calibrated WWF model results are generally within 10% of the measured flows, and are

considered to be sufficient for capacity evaluation purposes.

44 CAPACITY EVALUATION RESULTS

The purpose of this section is to provide a summary of the results of the level of service (LOS)
performance analysis of the City of Grass Valley wastewater collection system when the 1:10-
year, 24-hour design storm is applied to the system.

The 1:10 year, 24-hour design rainfall event was applied to the PCSWMM model to evaluate the

LOS performance in meeting the following primary criteria:

(& Stantec
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e Wastewater flow metrics
o Allowable surcharge
o Lift station capacity
4421 Wastewater Flow Metrics

The flows within the wastewater system are assessed based upon three wastewater flow metrics,
and results are presented in plan-view figures:

e Peak flow within each within each sewer under design storm conditions. These results are
a good indication of relative flow distribution throughout the study area.

¢ Hydraulic loading ratio within each sewer under design storm conditions. Hydraulic
loading ratios are commonly used as a meftric 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, and is denoted “Max/Full Flow" in
the results tab of the PCSWMM Sewer model.

o Residual capacity within each sewer when subjected to the peak flows of the design
storm conditions. This result is a calculation of the Manning'’s full pipe capacity minus the
peak flow, and presented in plan-view. This performance indicator is useful in illustrating
the relative remaining capacity throughout the study area and for use in evaluating
future servicing strategy.

4.4.2.2 Allowable Surcharge Criteria

The maximum allowable surcharge (HGL) in the gravity portion of the sanitary sewer system must
remain af least 8 feet from the ground surface (af least 8 feet of freeboard is required) during a
design storm scenario. Under this criterion, 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. Any sewer identified with depths less than 8 feet are considered deficient
should any surcharging result. Thus, the recommended improvements identified in Section 4.5
are generally based upon the two criteria below:

c. minimum freeboard 8 feet(depth below rim);
d. surcharging less than 1 foot above pipe crown.

If either of the above two criteria fails, the conduit is proposed to be upgraded.

(‘,J Stantec
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4.4.2.3 Llift Station Capacity Criteria

This result compares the inflow hydrograph to the pumping capacity of the lift station to identify
potential capacity constraints that would not be identified by the surcharging criteria due to the
typical depth of lift station wet well structures.

This study assessed system performance for five projected growth scenarios for the City of Grass
Valley wastewater collection system. These growth scenarios are:

e Existing Development. This scenario assesses the impact of the design storm on the
existing system.

¢ Existing plus Infill Development (Existing Build-out). During the assessment, it was
determined that there were properties within the existing City service area boundary that
were unoccupied/undeveloped. This scenario assesses the impact to the system should
the design storm occur once all of these vacant parcels have been developed.

¢ Existing Build-out plus Near-Term Growth Horizon. This scenario includes lands identified
within the Near-Term Sphere of influence in the City’s 2020 General Plan and described in
Chapter 3. 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 Rd
and east of Sutton Way), and a portion of the Berriman Ranch & Adjacent Property Area.

¢ Existing Build-out plus Near-Term plus Long-Term growth. This scenario expands the
service boundary to include anything within the Near-Term (5-year) and Long-Term (10-
year) growth horizons as identified in Chapter 3. This includes the balance of the Loma
Rica special development area.

¢ Full Build-out Growth Horizon. This includes all additional lands identified by the 2020
General Plan including Special Development Area of North Star and Kenny Ranch and
the balance of the Berriman Ranch & Adjacent Property Area, as well as all Areas of
Concern identified in the 2020 General Plan.

The peak modeled sewer flows for the 1:10 year, 24-hour Huff design event under Existing
conditions are shown in Figure 4-4. As this figure shows, the majority of flow within the study area
is conveyed along one trunk sewer (parallel to Highway 49) that is fed by five main trunk laterals.
An additional trunk sewer from the southeast (also parallel to Highway 49) serves the
southernmost portion of the service area.

(& Stantec
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Table 4-9 shows the summary of flows for each of the flow monitor locations (primary sewer shed
nodes) modeled for the 1:10 year Huff rainfall event.

Table 4-9 Flow Characteristics of the Existing System under Existing Conditions
WWTP FM#1 FM#2 | FM#3 | FM#4 FM#5 FM#6é FM#7 | FM##8
Catchment Area (acre) 2,178 170 2,008 432 1,575 108 108 782 456
Average DWF (Mgal/d) 1.5 0.1 1.3 0.2 1.1 0.2 0.2 0.4 0.4
Peak DWF (Mgal/d) 2.4 0.4 20 0.3 1.7 0.2 0.3 0.7 0.6
Peak WWF 10yr Huff 134 | 09 | 127 | 24 | 103 | 24 1.4 28 | 29
(Mgal/d)
Peak Flow (RDI only)
(Mgal/d) 11.0 0.5 10.6 2.1 8.6 2.1 1.1 2.1 2.3
Peak RDIl rate (gpd/acre) 5,066 2,847 5,300 | 4,802 | 5,430 | 19,471 10,372 | 2,630 | 5,108
( '\ﬁ ) Stantec
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4.4.4.1 Collection System Capacity to Accommodate Existing Flows

Figure 4-5 shows the hydraulic loading ratio of the existing system for the 1:10 year Huff design
rainfall. Figure 4-6 shows the residual capacity in the existing system under the design rainfall
conditions. Figure 4-7 shows the minimum freeboard expressed as depth below manhole rim in
the existing system under the design rainfall conditions.

Under Existing conditions, the 1:10 year Huff design storm is predicted to generate a peak flow of
approximately 13.4 Mgal/d at the WWTP. This storm event is predicted to cause surcharging in
several reaches throughout the network. To help identify the extent of surcharging within the
existing network, hydraulic grade line (HGL) profiles have been included within Appendix E.
These HGL profiles show the peak surcharge elevation along the identified reach. Note that the
profiles also include the results for other growth scenarios, to be discussed in the following
sections. Figure 4-8 shows the plan view for eight identified HGL profiles discussed.

The following provides a summary of the existing system surcharging and corresponding HGL
profiles, presented in Appendix E:

e HGL Profile 1 (Figure E-1): Minor surcharging occurs in two separate manholes (S10-4, S12-
2) as aresult of insufficient capacity in the 8-inch sewers downstream, respectively.
Manhole S10-4 is situated 476 feet east of Sutton Way and Manhole S12-2 near the
intersection of Sutton Way and Idaho Maryland Rd. Manhole S10-4 is predicted to result
in a freeboard of less than 8-feet, and therefore does not meet the recommended LOS
criteria.

¢ HGL Profile 2 (Figure E-2): Surcharging occurs, resulting in capacity exceedance at
manhole J13-10 and five additional manholes in the vicinity fail the recommended LOS.
Manhole J13-10 is situated on North Church Crourt near North Church Street. In general,
the sewer reach downstream of manhole J13-11 ending at manhole K15-7 is predicted to
be near or exceeding capacity.

e HGL Profile 3 (Figure E-3): Minor surcharging occurs in one manhole (M15-8) on Colfax
Avenue and Henderson Street. This surcharging is a result of insufficient capacity in the
downstream 8-inch sewer and is predicted to cause a minimum freeboard of less than 8-
feet and therefore, does not meet recommended LOS criteria.

e HGL Profile 4 (Figure E-4): Severe surcharging occurs in one manhole (I16-22) and minor
surcharging in an additional three manholes (113-9, 114-15, 117-12) along this reach.
Manhole 116-22 is situated 197 feet northeast of the intersection of Mill Street and Rhode
Island Street. The severe surcharging is predicted to result along Mill Street, near the
intersection of Rhode Island Street. The three additional manholes are all expected to
fail recommended LOS criteria.

o HGL Profile 5 (Figure E-5): Very minor surcharging occurs in one manhole 117-7 (66 feet
south of French Ave) and is a result of insufficient capacity in the twin 18-inch sewers

(& Stantec
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crossing underneath Highway 20. There is predicted to be a minimum freeboard of
greater than 20 feet for Existing, and therefore meets the recommended LOS criteria. It
should be noted that this information is based upon a degree of upstream throttling due
to capacity constraints, and this surcharging will worsen as those capacity constraints are
eliminated.

e HGL Profile é (Figure E-6): Minor surcharging occurs in several sewers upstream of the
Idaho-Maryland trunk. This surcharging is a result of insufficient capacity in the é-inch
sewer and results in ftwo manholes that do not meet the recommended LOS criteria (R12-
11, R12-12). The two manholes are situated approximately 197 feet south of Idaho
Maryland Rd and 279 feet north of Whispering Pines Ln.

o HGL Profile 7 (Figure E-7): Very minor surcharging occurs in one manhole (M12-15) on East
Main Street and Harris Street. This manhole is shallow and does not meet the minimum 8-
feet cover. The predicted surcharging is less than 0.25 feet but does not meet
recommended LOS criteria.

e HGL Profile 8 (Figure E-8): Severe surcharging occurs in five manholes (G15-4, G15-5, H15-
4, H16-4,116-3) along Butler Street. The predicted surcharging is a result of insufficient
capacity of four 6 inch sewer conduits (1055, 114, 1039 and 115). These five manholes are
all expected to fail recommended LOS criteria.

(‘,J Stantec
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4.4.4.2 lift Station and Forcemain Capacity to Accommodate Existing Flows

In general, lift station design should provide firm capacity for the peak wastewater design flow.
Firm capacity is defined as the pumping capacity of the station with the largest unit out of
service in the case where multiple pumps are installed.

4.4.4.2.1 Carriage House Sewer Lift Station

Figure 4-9 shows the inflow and pump discharge at the Carriage House lift station. The peak flow
intfo the wet well for the 1:10 year Huff design event is 0.09 Mgal/d. This facility has adequate
firm capacity fo accommodate the existing inflows modeled for the 1:10 year Huff design event.
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Figure 4-9  Carriage House Lift Station Flow Balance
1:10 Year Huff Design Rainfall Event

444272 Joyce Drive Sewer Lift Station

Figure 4-10 shows the inflow and pump discharge at the Joyce Drive lift station. The existing
peak flow into the wet well for the 1:10 year Huff design event is 0.36 Mgal/d. This facility has
adequate firm capacity to accommodate the existing inflows modeled for the 1:10 year Huff
design event.
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Figure 4-10 Joyce Drive Lift Station Flow Balance,
1:10 Year Huff Design Rainfall Event

44423 Morgan Ranch Sewer Lift Station

Figure 4-11 shows the inflow and pump discharge at the Morgan Ranch lift station. The peak
flow into the wet well for the 1:10 year Huff design event is 0.606 Mgal/d. This facility will rely
upon the backup pump during peak flows as it does not have adequate firm capacity to
accommodate the existing inflows modeled for the 1:10 year Huff design event. Upgrades to this
lift station should be considered in the City's Improvement Plan.
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Figure 4-11 Morgan Ranch Lift Station Flow Balance,
1:10 Year Huff Design Rainfall Event
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44424 Morgan Ranch West Sewer Lift Station

Although the Morgan Ranch West Lift Station is included in the hydraulic model it only serves a
small number of users and the City does not anficipate that it will serve additional users during
future development. For this reason a more limited analysis of this facility was conducted for this
Master Plan and no future upgrades are recommended for this lift station.

4.442.5 Railroad Avenue Sewer Lift Station

Figure 4-12 shows the inflow and pump discharge at the Railroad Avenue lift station. The peak
flow intfo the wet well for the 1:10 year Huff design event is 0.02 Mgal/d. This facility has
adequate firm capacity to accommodate the existing inflows modeled for the 1:10 year Huff
design event.
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Figure 4-12 Railroad Avenue Lift Station Flow Balance,
1:10 Year Huff Design Rainfall Event

4.4.4.2.6 Slate Creek Sewer Lift Station

Figure 4-13 shows the inflow and pump discharge at the Slate Creek lift station. The peak flow
info the wet well for the 1:10 year Huff design event is 0.49 Mgal/d. This facility will rely upon the
backup pump during peak flows as it does not have adequate firm capacity to accommodate
the existing inflows modeled for the 1:10 year Huff design event. Upgrades to this lift station
should be considered in the City's Improvement Plan.

@- Stantec

alt 1:\1840\active\ 184030342\repori\ww_mp\rpt_wwmp_grass_valley_final_20160823.docx 428



CITY OF GRASS VALLEY
WASTEWATER SYSTEM MASTER PLAN

Collection System
August 23, 2016

0.7 - T T

] == Discharge
0.6 Inflow
0.5 -
0.4 -

Flow [MGAL/D]
o o o
NI

o

0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00 8:00 16:00 0:00

4.4.42.7 Taylorville Sewer Lift Statfion

Figure 4-13 Slate Creek Lift Station Flow Balance,

1:10 Year Huff Design Rainfall Event

Figure 4-14 shows the inflow and pump discharge at the Taylorville lift station. The peak flow into
the wet well for the 1:10 year Huff design event is 0.013 Mgal/d. This facility has adequate firm
capacity to accommodate the existing inflows modeled for the 1:10 year Huff design event.
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The peak modeled sewer flows for the 1:10 year, 24-hour Huff design event with the Existing

Service Area Built-out are shown in Figure 4-15. Table 4-10 shows the summary of flows for each
of the primary sewer shed nodes modeled for the 1:10 year Huff rainfall event.

Table 4-10  Flow Characteristics of the Existing System under Existing + Infill Conditions
WWITP | FM#1 | FM#2 | FM#3 | FM#4 | FM#5 | FM#6 | FM#7 | FMi#8
Catchment Area (acre) 2,627 196 2,431 449 1,982 160 144 855 681
Average DWF
(Mgal/dMgal/d) 1.8 0.2 1.6 0.2 1.4 0.2 0.2 04 0.5
Peak DWF (Mgal/d) 2.9 0.4 2.5 0.3 2.2 0.3 0.3 0.8 0.8
Peak WWF 10yr Huff (Mgal/d) 14.9 1.0 14.03 2.4 1.7 2.6 1.4 3.0 3.7
Peak Flow (RDI only) (Mgal/d) 12.0 0.6 11.5 2.1 9.5 2.3 1.10 2.2 2.9
Peak RDIl rate (gpd/acre) 4,583 | 2,868 | 4,735 | 4,606 | 4,772 | 14,091 | 7,610 | 2,566 | 4,293
( ) Stantec
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City of Grass Valley Figure 4-15
Wastewater System Master Plan Existing + Vacant Peak Sewer Flows
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4.4.5.1 Collection System Capacity to Accommodate Existing plus Infill Flows

Figure 4-16 shows the hydraulic loading ratio of the existing system for the 1:10 year Huff design
rainfall under Existing Service Area Build-out conditions. Figure 4-17 shows the residual capacity
in the existing sewer system for the 1:10year Huff design rainfall under Existing Service Area Build-
out conditions. Figure 4-18 shows the minimum freeboard in the existing sewer system for the
1:10year Huff design rainfall under Existing Service Area Build-out conditions.

Under Existing plus infill conditions, the 1:10year Huff design storm is predicted to generate a
peak flow of 14.94 Mgal/d at the WWTP. This storm event is predicted to cause surcharging in
several reaches throughout the network. To help identify the extent of surcharging within the
existing network, hydraulic grade line (HGL) profiles have been included within Appendix E,
which show the peak surcharge elevation along the identified reach. Note that the profiles also
include the results for other growth scenarios, to be discussed in the preceding and following
sections. A plan view of the eight identified HGL profiles is presented in Figure 4-8.

The following provides a summary of the surcharging and corresponding HGL profiles presented
in Appendix E that relate to the Existing Service Area Build-out scenario:

o HGL Profile 1 (Figure E-1): For this scenario the capacity concerns at manholes S10-4 and
S12-2 are expected to result in increased surcharging at those locations. Manhole S10-4 is
situated 476 feet east of Sutton Way and Manhole S12-2 near the intersection of Sutton
Way and Idaho Maryland Rd. The most upstream manhole, S10-4, was previously
identified as failing LOS criteria. This surcharging is not predicted to affect any other
manholes for this scenario. The surcharging at the 2nd manhole, $12-2, has worsened and
is now affecting one additional manhole upstream (S12-1). Manhole S12-1 is located on
Idaho Maryland Road and Railroad Avenue. The minimum freeboard for these two
manholes exceeds 8 feet and therefore meets the LOS criteria.

 HGL Profile 2 (Figure E-2): The severe surcharging identified in the Existing scenario is
predicted to worsen with the addition of infill development, affecting the reach from
manhole J12-5 to manhole K15-7. This reach is situated along Carol Drive to North Church
Street, to North Auburn Street and ending at the intersection of CA-20 West and South
Auburn Street. The majority of manholes in this reach either fails or nearly fails the LOS
criteria.

e HGL Profile 3 (Figure E-3): In the Existing system scenario, it was identified that manhole
M15-8 on Colfax Avenue and Henderson Street may experience some surcharging. With
the addition of infill development, it is predicted that the surcharging in t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>