May 30, 2019
Reference No. 11195490
Kevin Thompson
City of Cloverdale
Assistant City Manager/ Community Development Director
124 N. Cloverdale Blvd.
Cloverdale, CA 95425

RE: Proposal for Infrastructure Assessment and Plan for South Cloverdale | City of Cloverdale, CA
Dear Mr. Thompson:
GHD is pleased to provide this proposal for professional engineering services for the Infrastructure
Assessment and Plan for South Cloverdale Project (Project) for the City of Cloverdale (City). This
proposal is based on our understanding of the City’s goals, recent experience with similar projects, and
our knowledge of the project area and the City’s existing utility systems.

Project Understanding
The south end of the City is developing in a piecemeal fashion and currently there is no structured
approach for the layout of utilities or transportation infrastructure. The City’s existing Master Plans for the
water and sewer systems were developed in 2009 and do not adequately reflect the recent and
anticipated future developments. The goal of this project is to develop an Infrastructure Assessment and
Plan for South Cloverdale in order to better assess the infrastructure needs for the City to create an
assessment district.
Specific objectives of this project include:









Confirm Land Use Plan to establish population and distribute projected future water demands and
sewer flows throughout South Cloverdale
Develop water system hydraulic model and establish a recommended water distribution system for
the development area
Skeletonize the City’s sanitary sewer conveyance network and determine the current and future flows
Assess the hydraulic capacity of the sanitary network using existing and projected ‘worst case’
buildout flow scenarios (with option of implementing a wet weather flow monitoring program)
Define and route a typical design storm event runoff volume through both the current and potential
buildout land use surfaces within the Area of Interest to determine potential conveyance extension
improvements necessary to handle the generated stormwater flows
Develop Traffic Impact Study
Coordination on dry utilities inform the layout of the water, sanitary and storm sewers

GHD
2235 Mercury Way Suite 150 Santa Rosa California 95407 USA
T 707 523 1010 F 707 527 8679 W www.ghd.com

Project Team
The key team members for this project were hand selected based on technical experience and knowledge
of the City’s requirements. These key team members will be supported by other GHD staff in completing
the scope of services for this project. The organizational chart and brief summaries of the key team
members are provided below. Resumes for the key team members, including a description of similar
projects and their involvement, are also provided in Attachment 2.

Joyce Cheung, PE | Project Manager
Joyce has over 9 years of extensive inter-discipline experience in New England and
California working on water and wastewater projects, including design and
construction administration of water supply and treatment systems, pump stations,
collection systems, conditions assessment and asset management. She is currently
working with the City of Cloverdale on their 5-year Capital Improvement Plan project,
and she has worked indirectly with the City through her involvement with the Six Acres

Infrastructure Assessment and Plan for South Cloverdale
May 30, 2019

2

Water System Consolidation Project. Her inter-discipline approach to project design results in complete
and coordinated designs. She will serve as the Project Manager and will be the primary point of contact
for the City.
Matt Kennedy, PE, TE | Principal in Charge
Matt is a professionally licensed Civil and Traffic Engineer with 16 years of experience
traffic/transportation, water/wastewater, and sustainable civil engineering. He is adept
in the design and management of a broad range of civil infrastructure projects,
including water and wastewater conveyance systems, storm drainage and Low Impact
Development (LID) design, traffic signals, roadways, pedestrian and bicycle facilities,
striping and signing, grading and drainage, sustainable site design, and traffic
management. His experience also includes a broad range of planning, modeling and
analysis capabilities including utility master planning, hydrologic and hydraulic modeling, water and
wastewater process design, traffic and parking studies and signal timing. With his broad background and
expertise in civil and traffic engineering, Matt will serve as the Principal in Charge for this project.
Ted Whiton, PE | QA/QC
Ted is a Principal at GHD with over 30 years of experience consulting with public
agencies on water resources projects. He has extensive planning and project
implementation experience across the water cycle including water supply, wastewater
collection, water reuse, flood protection, utility master planning, and asset
management. Serving as GHD's Integrated Water Management Service Line Leader
for North America, Ted is networked across GHD's global water community sharing
industry developments and leveraging technical resources to address specific client
needs. Ted is currently working with the City on the 5-year CIP project, and will also be
involved in this project to provide quality assurance.
Chris Brothers, PE | Wastewater/Stormwater Modelling and Evaluation Lead
Chris is an experienced California registered professional engineer with a successful
career in collection systems master planning and modeling, GIS mapping, database
design and analysis, sewer/water/storm asset management and asset prioritization,
flow monitoring and I&I planning, water distribution system modeling, environmental
site characterization, business development, project management, client service
management, and software training, demonstration, and sales. Chris will lead the
wastewater and stormwater modelling for this project.
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Casey Raines, PE | Water Modelling and Evaluation Lead
Casey is a registered professional civil engineer with 12 years of experience in the
design, planning and rehabilitation of domestic water, recycled water and wastewater
pipelines. Her emphasis has been in hydraulic system modeling, master planning,
and design of plans for pipelines pump stations, wells and reservoirs. Her experience
in hydraulic system modeling has included regional and citywide water and sewer
distribution master plans using both steady state and extended period simulations;
fire flow assessments and sewer capacity studies for new developments; pump
station and discharge piping improvement studies; and reservoir capacity analyses.
Her software skills include ArcGIS, AutoCAD, Civil3D, Flow Master, Hydra, H2OMAP Sewer, InfoSewer,
EPANet, H2ONet Analyzer, WaterCAD and InfoWater. Casey will lead the water system analysis for this
project.
Frank Penry, PE, TE | Traffic Impact Study Lead
Frank has 21 years of experience in transportation planning and traffic engineering
design. He has managed numerous transportation studies and design projects over the
years, from small development impact studies to major roadway improvements. Mr.
Penry has served as the City Traffic Engineer for the Cities of Petaluma, Cotati,
Sonoma, and Fortuna, providing the administration and development of Municipal
Traffic Engineering Programs. He is well versed in a wide range of traffic engineering
design standards and encroachment requirements, traffic signals, roundabouts, traffic
calming and streetscapes, construction traffic handling, detour, and control plans for a variety of civil
engineering projects. Frank is very familiar with the City’s infrastructure, and he will lead the traffic impact
study for this project.

Scope of Work
1.

Land Use Plan Confirmation

1.1

Review Background Information

Land use mapping is required to establish population and distribute projected future water demands and
sewer flows throughout South Cloverdale. According to the vacant area map from the 2009 Master Plan
Update, the Area of Interest contains only Low Density Residential (R2) and Business Park (BP2) vacant
parcels that fall inside the Area of Interest. This figure is shown below:
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Figure 1: Land Use in Area of Interest, per 2009 Master Plan
GHD received a graphic of potentially a more recent land use figure as shown below and would update the
analysis accordingly with updated information.
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Figure 2: Land Use in Area of Interest, per 2019 Email from City
Based on discussions with the City, there has been some requests for land use changes in the area,
potentially changing industrial-designated zones to high-density residential zones. For this Project, GHD will
assume that the General Plan would inform the plans, and that we are not developing the assumptions for
land use. GHD will review the City’s current land use mapping, any other recent General Planning
documents, and will use the current land use designations to determine the water and wastewater demands.
1.2

Land Use Tech Memo

A technical memorandum will be developed to summarize the background review, land use classifications,
and the approach used to generate the projected population for future conditions at buildout. These
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populations, distributed per the land use mapping, will then be used to estimate and distribute future water
demands and sewer flows.

2.

Water System Analysis

2.1
Data Collection and Review
GHD will collect and review relevant planning documents and current water system information provided
by the City. Prior to the kickoff meeting, GHD will submit a list of requested information to the City. City
engineering and operations staff will be interviewed to develop an understanding of current system
operations.
2.2
Update Planning and Evaluation Criteria
GHD, in conjunction with City staff, will review planning and evaluation criteria that were utilized to
evaluate the distribution system for previous master plans. Upon completion of the review, GHD will
identify recommended modifications to the criteria based on existing conditions, and the latest common
industry standards. The hydraulic evaluation will utilize this criteria to develop an adequate water
distribution system in the development area. Criteria include, but are not limited to, the following:







Minimum and maximum system pressure
Minimum and maximum pipeline velocity
Maximum pipeline head loss
Required fire flow rate and duration by land use
Water storage requirements (operational, emergency and fire storage capacity)
Level of redundancy (pumping capacity, looping, etc.)

2.3
Develop Water Demands
GHD will develop existing and buildout water demands based on current and projected future
development within the South Cloverdale development area. Demands will be based on the current land
use designations in the City’s General Plan. GHD will utilize more conservative, higher, demand rates to
account for anticipated, but not yet identified, future land use changes. Existing water billing and
production records will be reviewed to assist with development of unit water factors for various land use
classifications. Existing and buildout water demands will be developed for the various demand scenarios
utilized in the hydraulic modeling: average day demand (ADD), maximum day demand (MDD) and peak
hour demands (PHD). Peaking factors for use in hydraulic modeling will be reviewed and modified if
applicable. Fire flow requirements will be determined through discussions with City staff, the Fire
Department, and current fire codes.
2.4
Perform Storage Evaluation
GHD will perform an evaluation of existing storage for the current demand conditions, as well as
incremental updated development demand conditions through buildout, for the development area. The
evaluation will utilize engineering and evaluation criteria developed in a previous task. Storage
improvements will be identified for inclusion in future improvement plans.
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2.5
Water System Model Development
The City’s previous master plan utilized the KY Pipe software for the water system hydraulic model. The
City has expressed that they would prefer modeling software that can interface with AutoCAD and ArcGIS.
GHD will identify and evaluate the common software programs used for water hydraulic modelling. GHD
will work with City staff to determine preferences in model usage, confirm goals and objectives of postproject use of the models, and present the major advantages and disadvantages of the various
alternatives. GHD will provide a recommendation of modeling software for the water system.
GHD will create a hydraulic model for the South Cloverdale development area. GHD will review the City’s
General Plan and any future development plans to properly layout the major distribution pipelines in the
development area. The existing water system will be analyzed to determine the current hydraulic
conditions at the proposed connection points for the future system. The analysis will include fire hydrant
flow tests, and a review of the existing system characteristics. The connection points will be modeled with
hydraulic settings to best represent the existing and future flow and pressure capabilities.
Construction of a domestic water system hydraulic model will include up to five (5) model scenarios to size
the water distribution system. GHD will provide additional model scenarios requested on a time and
materials basis. Demands will be allocated throughout the model based on the current and future land
use designations. Elevations will be based on the current conditions, and it is assumed that no significant
grading will occur during future site developments. Water system appurtenances such as valves and fire
hydrants will be placed in the model based on City design guidelines and current fire codes.
2.6
Hydraulic Evaluation of Proposed Distribution System
The hydraulic model will be utilized to perform a hydraulic analysis of the development area. Model runs
will be made under average day, max day, peak hour, and max day plus fire flow demand scenarios for
both existing and buildout demand conditions. For each model run, pipeline flow, velocity, head loss, and
node pressure, will be compared to evaluation criteria established in the previous tasks. The size and
layout of the pipelines will be adjusted to develop an adequately sized water distribution system. Fire flow
scenarios will be evaluated to ensure that the proposed distribution system will be capable of providing
adequate flow and pressure to the proposed fire hydrants.
2.7
Develop Water System Construction Plan
The hydraulic analysis will establish a recommended water distribution system for the development area.
GHD will review current land development projects with the City to determine the optimal construction
phasing of the distribution system. Key improvement projects will be identified and presented to the City.
Hydraulic evaluations will be performed to ensure that adequate flows and pressures can be achieved
throughout the phased construction process.
2.8
Water System Technical Memorandum
GHD will develop a technical memorandum (TM) that will present the proposed water distribution system
and detail the development of the system including a summary of the analysis. Conceptual level
estimates of probable construction costs will be included in the report. The draft TM will be submitted to
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the City for review and comments. The draft TM will be submitted to the City for review and comments.
Pertinent City review comments to the draft will be incorporated into the Infrastructure Assessment Report
(Task 7).

3.

Stormwater Drainage Analysis

3.1
GIS Import and All-Pipes Stormwater Network Update
If the City has detailed and accurate GIS information for their entire stormwater/drainage system, GHD may
import this latest information/data into the hydraulic model. GHD may import or create more specific catch
basin/inlet structures where information is available and where the City desires to see such detail.
If the City does not have information on the stormwater/drainage system for the Area of Interest, GHD will
look into available DEMs and topographic survey information/maps. GHD will coordinate with the City on
the data and assumptions for the model.
3.2
Assess Stormwater Impact to the Area Interest (Area of Interest Only)
Since the impression is that the City does not have existing storm sewers serving the Area of Interest, the
chief task here is to size, slope and locate the basic extensions necessary to accommodate overland runoff
based on the enhanced surfaces/land use from ‘worst case’ buildout that would need transporting into a
contiguous storm network. GHD will be able to more accurately characterize the nature of the stormwater
situation in the Area of Interest with access to existing stormwater master plans, studies or maps.
GHD understands the City entered into a partnership with Sonoma County and the City of Santa Rosa in
2015, as a co-permitee on a Municipal Separate Storm Sewer System (MS4) Phase 1 Permit. This
arrangement helps the City better regulate stormwater discharges into its system, to exempt specific nonstormwater discharges, and to adopt Low Impact Development (LID) best management practices (BMPs).
A dynamic hydraulic storm model may be able to determine if adding LID technologies such as bio-retention,
green roofs, swales, and permeable pavement to the potential build-out development could prove beneficial.
These green technologies typically help reduce the peaks and reduce overall volume of rainfall into the
system from lower intensity storm flows or potentially even negate the need for storm sewer extensions if
they prove to attenuate and infiltrate enough runoff from the developed surfaces inside the Area of Interest.
GHD’s position is that stormwater flow and Green/LID solutions should be analyzed in a more holistic way,
considering the entire service area and the interaction of all streams, sewers, and land surfaces within it. It
is for this reason that a more detailed and thorough approach provides a better solution to the question of
what to do with stormwater and should be left for a more detailed stormwater master planning effort.
However, GHD can determine the amount of runoff generated within the Area of Interest, even considering
the benefits/flow reductions that BMP LIDs may provide, while still providing provide basic recommendations
on storm system extensions/improvements to accommodate the range of flows and that also comply with
the City’s storm water ordinances and MS4 permit.
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3.3
Stormwater Drainage System Technical Memorandum
GHD will develop a TM that will present the proposed stormwater drainage system and detail the
development of the system including a summary of the analysis. Conceptual level estimates of probable
construction costs will be included in the report. The draft TM will be submitted to the City for review and
comments. Pertinent City review comments to the draft will be incorporated into the Infrastructure
Assessment Report (Task 7).

4.

Wastewater System Analysis

4.1
GIS Import and All-Pipes Sanitary Network Update
GHD understands that the City has recently updated its AutoCAD files to show the existing sewer collection
system. GHD will import the latest sanitary sewer data from the City’s AutoCAD file (or GIS if available) into
a hydraulic model. GHD may import or create more specific sanitary network elements like pump stations,
wet wells, storage tanks, flow diversions (weirs, orifices, etc.) where necessary and/or where the City desires
to see such detail.
4.2
Skeletonize Sanitary Network (Area of Interest Only)
Because the focus of this analysis is the southern section of the City of Cloverdale’s system (Area of
Interest), the entire storm and sanitary systems do not need to be modeled. Even a focused sewer impact
study should consider the impacts of storage, attenuation, and routing that a dynamic hydraulic model can
provide. Therefore, the model will consist of the closest connection sewers to the Area of Interest and
contain all downstream sewers that route this flow to the WWTP. Then, it will be will be truncated at the
most logical connection points where major tributary sewers join. These connections may be just
downstream of previous flow monitoring data or for other City preferred reasons or locations. Because there
may be multiple locations for truncation, GHD will propose that any large trunk or arterial lines truncated be
included as key locations for the proposed flow monitoring effort. At a bare minimum, and to see the dynamic
hydraulic impact on the sewer lines affected by the Area of Interest, Figure 3 shows the sewers highlighted
in dark orange that would be included in a skeletonized model.
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Figure 3: Skeletonized Model for Sanitary Network

4.3
Initiate Model Review and Validation
After the network has been properly trimmed, the hydraulic model’s advanced network review features will
validate and correct easily fixable issues like connectivity, link direction, and numbering/ids. Hydraulic
modeling tools like ‘trace network’, ‘locate disconnected links/nodes’, and ‘fix connectivity’ will be
employed to validate the imported GIS features.
To complete the engineering review and validate the remaining model parameters, GHD will coordinate
with the City on the data and assumptions for the model. GHD may rely on anecdotal information from the
City to fill-in certain data gaps for preparation of the hydraulic model. For this level of analysis, it may be
sufficient to rely on as-builts, and where record drawing, or study, or any further ancillary data is
inadequate, to rectify missing pipe slopes and inverts with linear interpolation. Any outstanding rim levels
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will be calculated using available DEMs and topographic survey information/maps. The model’s
engineering review tools will validate many of the remaining modeling parameters.
4.4
Determine Existing DWF and WWF Inputs for Skeletonized Sanitary Network
Dry Weather Flows
GHD is prepared to utilize a trimmed network to load land use and population based flowrates into the
trimmed network at key locations.
The 2009 Master Plan Update concluded that the existing sanitary sewer system demonstrated adequate
capacity to handle loads experienced in both the average day and peak day loading scenarios year round.
The update also concluded that if the City experienced a population increase to 12,000 people according to
the 2009 General Plan, that the WWTF would not be able to handle the peak dry and wet season loadings.
The City’s population grew from 7,333 residents in 2002 to 8,577 in 2008. The projection at that time had
the City reaching a buildout population of 12,000 by 2025. It is almost 2020, and the latest estimates (2017)
have the city at 8,803. This is far less than the 2009 projection path would have put the City’s population.
Therefore, the spatial distribution and loading of the per capita dry weather flows used in the 2009 Master
Plan Update could be used for this 2019 analysis. These loads would be adjusted based on current dry and
wet weather potable water demands and current average and peak effluent flows into the WWTP. GHD’s
assumption here is that current system wide potable water demand data (reduced/adjusted to account for
irrigation and other outside water uses that do not generate effluent) and effluent flow into WWTF is available
by month for the entire year for at least the current year and preferably up to 3 years in the recent past. This
method would not require current flow meter data to test the viability of the system to handle the South
Cloverdale Area of Interest development’s sanitary flows.
However, it may not be as accurate. Therefore, GHD’s recommendation is that the City budget for and
implement a flow monitoring program as described in Optional Task 4.4A, which could then be used for a
full master planning effort in the near future.
Wet Weather Flows
To determine existing WWF inputs if the no flow monitoring program option is chosen, then the estimation
of I&I is less accurate because it involves extrapolating the location and amount from the 2009 master plan.
Much of system has changed in 10 years in the sense that some sewers have deteriorated and others
improved with rehab or complete replacement, all making it difficult to confidently use the results from that
study for this analysis, hence the chief benefit of implementing and utilizing current WWF meter data.
In lieu of current wet weather flow data for key inflow locations in the skeletonized model, and if accurate
dry and wet season flow data is recorded at the WWTP, traditional peaking factor methods may be applied
to determine system-wide average dry and wet flows as well as peak dry and wet flows. This is a generalized
method as it doesn’t take into account the actual localized I&I that may vary across the system. However,
because of the high level nature of this study, this method would suffice to provide a means to know the
network capacities in the local (network where Area of Interest Development) and general (entire
skeletonized network) parts of the skeletonized network.
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OPTIONAL TASK 4.4A: If the timing or budget is such that the City can implement a dry and/or
wet weather flow monitoring program for this analysis, then GHD recommends the following in lieu
of Task 4.4 described above.
o

Perform Dry & Wet Weather Flow Monitoring
GHD’s flow monitoring sub consultant V&A will perform a dry weather usage rate study
consisting of installing up to 10 flow monitors for 2 weeks during the late summer/early fall
to capture flow data to assist GHD in dry weather flow generation and calibration.
V&A will then install up to 10 flow monitors for a month (4 weeks) during the winter of
2019-2020 to capture rain induced flow data. This will assist GHD in wet weather flow
generation and model calibration. It may be more efficient and cost effective to install
meters that cover all major areas of the City’s service area and not just for the southern
portion of the city. Therefore, GHD recommends this cost effective approach as the data
will be helpful for not only this study but for larger master planning efforts in the near
future.

o

Pump Station Monitoring
If the City is interested to collect flow data from the pump stations, V&A will install pump
state loggers and water level loggers at up to three pump stations to monitor and record
pump run times and wet well levels. This will assist GHD in the model calibration.

o

Determine Existing DWF and WWF Inputs for Skeletonized Sanitary Network
Dry Weather Flows
If the City simply desires a range of impacts to the existing system from the Area of
Interest’s development, then the easiest most straightforward way of loading flow to the
affected network would be through assigning inflow hydrographs to key terminal points
along the network from a recent flow monitoring effort. The figure below shows the trimmed
network in orange with potential flow monitoring locations in green crosses. Ideally, dry and
wet weather periods’ data would be used to load dry and wet weather conditions.
Wet Weather Flows
To determine existing WWF, an up-to-date flow monitoring program would allow specific
hydrologic runoff and routing parameters to be applied to the hydraulic model that represent
the flow characteristics of the tributary flow metersheds upstream of each flow meter. This
not only better represents specific areas of the system with more accuracy, allowing further
characterization and detection of potential I&I sources, but it does so on the current
network, giving a more up-to-date and accurate portrayal of how the system is behaving
during the latest real storm events.
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Figure 4: Skeletonized Model for Sanitary Network, with inflow hydrographs to key
terminal points
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4.5
Determine Buildout Flows for Skeletonized Sanitary Network
The latest General Plan update document & map would get compared to the data used in the 2009 Master
Plan Update. Significant parcels that went from vacant to developed in the interim would be removed from
buildout flow calculations. Then, for simplicity, the truncated load points would get loaded with the same
general plan buildout flows determined from the 2009 master plan update, assuming the most current
general plan buildout plan yields roughly the same per capita flowrates.
It is also sufficient to use the 2009 buildout estimates because they were computed using the most intense
level of development for all vacant properties within the proposed Urban Growth Boundary, ensuing that
any proposed sewer lines serving any new areas will be sized to accommodate the effluent from the ‘worst
case’ or ‘highest’ land use scenarios. For a more ballpark planning study such as this for the South
Cloverdale Area of Interest, this method is adequate, and of course a full detailed master plan effort would
not only be based completely on the latest and greatest projections, but it would carefully load each
projection to the closest actual tie-in sewer.
4.6
Determine Buildout Flows for the South Cloverdale Area of Interest
According to the 2009 Master Plan Update, the primary new areas of industrial and commercial development
were anticipated to occur in the southern portion of the City, primarily along Asti Road and Dutcher Creek
Road. These locations are the primary locations covered in the Area of Interest in this study. A range of
development scenarios using typical to worst case (highest density loading per du/capita) would be
evaluated as inputs to the existing model at the most logical tie-in location, which appears to be just
upstream of the new lift station at South Cloverdale Blvd and Sandholm Drive.
4.7
Hydraulic Capacity Analysis
The hydraulic model will provide the project team with a useful tool for assessing the hydraulic performance
of the conveyance system; and although hydraulic performance is only one important aspect to consider
when developing a long-range system improvement plan, it is the primary focus of this analysis.
Basic output here are the existing and future dry and wet weather flows through the skeletonized network
with results in the form of thematic maps, plans and profiles of hydraulic grade lines, and any other
necessary specific explanation or documentation. All of the above results and conclusions will presented in
technical memorandum format.
4.8
Proposed Sewer Extension Layout & Costs
GHD will develop preliminary costs and propose the sewer extension layout by either:




GHD could import or build into the hydraulic model, the previous master plan’s proposed future
sewer alignment/CIPs for the South Cloverdale Area of Interest (if any), to test the validity and
viability of their plan; or
GHD would develop new ideas on necessary piping/layout to accommodate the future development
flows from that area.
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4.9
Wastewater System Technical Memorandum
GHD will develop a TM that will present the proposed wastewater collection system and detail the
development of the system including a summary of the analysis. Conceptual level estimates of probable
construction costs will be included in the report. The draft TM will be submitted to the City for review and
comments. Pertinent City review comments to the draft will be incorporated into the Infrastructure
Assessment Report (Task 7).

5.

Traffic Impact Study

5.1

Trip Generation, Distribution patterns, and traffic counts
Data Collection
GHD will review the available existing traffic data, collected for other projects within the study area
for use in this analysis. Pending the need for new existing conditions data, GHD will collect up to
10 new peak hour turning movement traffic counts. The AM and PM weekday peak hours data for
the following intersections will be used for the study;
o S Cloverdale Blvd/Santana Dr
o US SB Ramps/Santana Dr
o US NB Ramps/Santana Dr
o Asti Rd/Santana Dr
o S Cloverdale Blvd/Sandholm Ln
o S Cloverdale Blvd/Kelly Rd
o Dutcher Creek Rd/Hiatt Rd
o Dutcher Creek Rd/Theresa Dr
o US SB Ramps/Theresa Dr
o US NB Ramps/Theresa Dr
o Asti Rd/Theresa Dr





Existing Conditions Levels of Service (LOS)
Using the existing traffic volumes and lanes, existing Levels of Service will be calculated for the
study intersection(s) along with vehicle queue lengths at intersection(s). Existing Levels of Service
and vehicle queue lengths for the intersections will be calculated and tabulated. These existing
operating conditions for the study area will be described based on an evaluation and review of
field conditions, existing traffic volumes, existing intersection Levels of Service, and other
information presented in related traffic studies. Presentation of these conditions will consist of a
Level of Service summary table, figures showing peak hour traffic volumes and the associated
LOS, queue length tables, and text describing these conditions. Calculations will be provided in a
Technical Appendix.
Please note that this proposal does not include a Vehicle Miles Traveled (VMT) analysis for
several reasons:
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o

o
o

o

The goal of performing a VMT analysis is typically to determine project alternatives that
can reduce the number of trips. A VMT analysis does not identify operational issues and
would not be meaningful from an infrastructure improvement perspective.
Since this is an assessment and not a “project” under CEQA, a VMT is not required for
CEQA documentation/compliance.
The VMT number, if used to assess fees, can potentially set a precedent for the City to
use this number to affect policy and decisions. As a result, GHD thinks a more in-depth
discussion would be required to better understand the assumptions, parameters, and
ultimate goal of the VMT in order to develop the proper approach.
Furthermore, there are currently no established thresholds to compare and analyze the
VMT number alone. Without specific development projects, it would be challenging for the
City to develop an overall goal and targeted measures for a net reduction (e.g. identify
reducing trips via mass transit, biking, etc).

GHD is aware that the City had expressed interest in including a VMT analysis; if the City decides
that a VMT analysis is necessary, GHD can modify the scope and fee to reflect the change for
Task 5 – Traffic Impact Study.


5.2




Trip Generation and Distribution
Trips associated with the Area of Interest will be determined using standard trip generation rates.
These trips will be distributed to the surrounding area through the use of assumptions obtained
through evaluation of existing traffic volumes and traffic trends identified in the City's General Plan
and adjacent project development projects. Based on the planned development alternatives, up to
three (3) trip generation and distribution iterations will be developed and applied to the existing
conditions traffic model.
Future traffic volumes, development trips and adequacy assessment
Cumulative Conditions LOS
Information contained within the City’s General Plan will be obtained from City staff. GHD will
coordinate traffic model information from the County of Sonoma (SCTA) where the City’s model is
not developed. GHD will review the General Plan Update information, in order to apply the
appropriate traffic projections for the Cumulative condition horizon. Anticipated traffic volumes
associated with the build out of the General Plan Update will be included with the Cumulative
conditions evaluation. This information will be presented in text, figures, and a summary table,
with supporting calculations to be provided in a Technical Appendix.
Cumulative plus Project Conditions LOS
Conditions with the addition of project-generated traffic and traffic associated with the build out of
the City’s General Plan will be evaluated and presented, as indicated for the Cumulative
Conditions. Like the Existing plus Project Conditions scenario. This information will be presented
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in text, figures, and a summary table, with supporting calculations to be provided in a Technical
Appendix.
5.3

Recommended improvements
Based on the Level of Service and facilities analyses, improvements, or modifications to the
transportation system will be recommended which would allow continued traffic operation within
the required standards to meet goals and policies relative to all modes of transportation.

5.4

Traffic Analysis Tech Memo
A technical memorandum which provides all details of the alternatives, land use assumptions,
analysis and recommendations, including appropriate tables, figures and appendices, will be
prepared and submitted for review by the City.

6.

Dry Utilities Coordination

GHD will gather information on existing utilities, including requesting plans from utility owners to obtain
information on existing utilities located within the project area. The location of the existing utilities will help
inform the layout of the water, sanitary and storm sewers.

7.

Infrastructure Assessment Report

GHD will develop a draft Infrastructure Assessment Report utilizing the TMs previously reviewed and
approved by the City as the basis for report chapters. The draft report will be submitted to the City for
review and comments. A review meeting will be held to receive and discuss review comments to the draft
report. Pertinent City review comments to the draft report will be incorporated and GHD will develop the
Final Report for the Infrastructure Assessment and Plan for South Cloverdale.

8.

Project Management

GHD will coordinate with the project team as needed via conference calls and emails throughout the
execution of the work. The Project Manager will manage budget and schedule, and also coordinate review
meetings to discuss the review comments and receive feedback on the deliverables. Monthly invoices will
summarize charges over the billing period and will include a project-to-date summary of charges versus
budget.

9.

Project Assumptions & Scope Limitations

This proposal is based on the following assumptions:


Project does not include CEQA or a VMT analysis.
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10.

GHD is not developing the assumptions for land use.
Meetings other than indicated above are not required.
Opinion of probable construction cost will be prepared using MS Excel.
Life-cycle cost analysis is not required.
Project Schedule will be prepared using MS Project or MS Excel.
Potholing or Underground Utility Locating Services are excluded.
The Technical Memoranda produced for the key tasks will be submitted to the City for review. City
will return written comments, but the TMs will not be finalized.
Adequate and accurate operational and system data will be provided by the City for use in
verifying calibration of the models.
Fire flow tests required for calibration would be performed by the City (or the fire department).
City will provide access to all existing facilities as necessary.

Proposed Fee

GHD proposes a time-and-materials fee as shown in Attachment 1, billed monthly. Services not included
in this proposal can be provided on a time-and-materials basis by a negotiated fee, and GHD can further
discuss the scope of tasks and subtasks presented here. GHD will also work closely with the City to
determine a schedule that will best fit the City’s needs.

11.

Closing

GHD is a global company, and a long-standing firm in California with a proven ability to deliver
comprehensive engineering services. Our team includes local experts that are excited at the prospect of
working with the City to plan for future developments in South Cloverdale. If you have any questions
regarding the proposal, our proposed approach, or our project team, please do not hesitate to contact us.

Sincerely,
GHD Inc.

Joyce Cheung

Matt Kennedy

Project Manager

Principal-in-Charge

Attachments:
1.
Project Fee Estimate
2.
Resumes of Key Staff
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Attachment 1
Project Fee Estimate

PROJECT ESTIMATING SHEET
PROJECT NAME: INFRASTRUCTURE ASSESSMENT AND PLAN FOR SOUTH CLOVERDALE
PROJECT NUMBER: 11195490

5/30/2019
V&A (Flow
Monitoring)

GHD
Kennedy

Cheung

PIC/QA
$
250

Task Description
Task 1.0 - Land Use Plan Confirmation
Subtask
1.1
Review Background information
Subtask
1.2
Land Use Tech Memo

Task 1 Subtotal Hours
Task 1 Subtotal Fee $
Task 2.0 - Water System Analysis
Subtask
2.1
Data Collection and Review
Subtask
2.2
Update Planning and Evaluation Criteria
Subtask
2.3
Develop Water Demands
Subtask
2.4
Perform Storage Evaluation
Subtask
2.5
Water System Model Development
Subtask
2.6
Hydraulic Evaluation of Proposed Distribution System
Subtask
2.7
Develop Water System Construction Plan
Subtask
2.8
Technical Memorandum Summarizing Analysis
Task 2 Subtotal Hours
Task 2 Subtotal Fee $
Task 3.0 - Stormwater Drainage Analysis
Subtask
3.1
GIS Import and Stormwater Network Update
Subtask
3.2
Assess Stormwater Impact to Area of Interest
Subtask
3.3
TM Summarizing Analysis
Task 3 Subtotal Hours
Task 3 Subtotal Fee $
Task 4.0 - Wastewater System Analysis
Subtask
4.1
GIS Import and Sanitary Network Update
4.2
Skeletonize Sanitary Network (Area of Interest Only)
Subtask
Subtask
4.3
Initiate Model Review and Validation
Subtask
4.4
Determine DWF and WWF Inputs for Skeletonized Sanitary Model
Subtask
4.5
Determine Buildout Flows for Skeletonized Sanitary Model
Subtask
4.6
Determine Buildout Flows for South Cloverdale Area of Interest
Subtask
4.7
Hydraulic Capacity Analysis
Subtask
4.8
Proposed Sewer Extension Layout & Costs
Subtask
4.9
TM Summarizing Analysis
Task 4 Subtotal Hours
Task 4 Subtotal Fee
Task 5.0 -Traffic Impact Study
Subtask
5.1
Trip Generation, Distribution patterns, and traffic counts
Subtask
5.2
Future traffic volumes, development trips and adequacy assessment
Subtask
5.3
Recommended Improvements
Subtask
5.4
Traffic Impact Tech Memo
Task 5 Subtotal Hours
Task 5 Subtotal Fee
Task 6.0 - Dry Utilities Coordination
Subtask
6.1
Coordinate with Utilities
Task 6 Subtotal Hours
Task 6 Subtotal Fee
Task 7.0 - Infrastructure Assessment Report
Subtask
7.1
Draft Report
Subtask
7.2
Final Report
Task 7 Subtotal Hours
Task 7 Subtotal Fee
Task 8.0 - Project Management
Subtask
8.1
Project Management
Task 8 Subtotal Hours
Task 8 Subtotal Fee
TOTAL HOURS ALL TASKS
TOTAL PROJECT FEE ALL TASKS

PM
$

Brothers

Penry

Water Evaluation
Lead
$
210

Wastewater/
Stormwater
Lead
$
194

Traffic Manager
$
241

4
4

4
4

4
4

4
4
8

2
2
500

$

1,512

$

1
1

1
1
2
4
1,000

$

2
2

$

500

$

378

378

$

500

$

378

-

1,500

1,512

$

8
4
12
2,268

$

24
24
4,536

8
8
2,000

-

$

8
16
16
40
7,760

$

4
4
4
12
4
4
8
8
20
68
13,192

-

-

$

-

-

$

8
4
12
2,328

2,520

$

4
4
$

$

-

$

16
24
16
56
10,584

$

8
4
16
28
16
16
16
12
16
132
24,948

0
$

-

5,302

-

-

$

756

$

$

6,970

-

1,230

314

$

-

-

$

20
16
4
16
56
8,680

-

$

-

1,240

$

16
12
28
4,340

$

$

$

24
24

$144

-

$

70
40
110

$420
$240

780
4
4

280

$192
$156
$108
$264

520

$

2
2
620

32
26
18
44
120

4
2
6
560

$72
$48
$120
$240
$120
$120
$144
$120
$264

520

$

2
2
4
$

12
8
20
40
20
20
24
20
44
208

0
560

$144
$240
$240

520

$

4
4

$

24
40
40
104

4
4

$

$126
$78
$168
$72
$624
$342
$354
$372

520

$

0

$72
$168

21
13
28
12
104
57
59
62
358

4
4

$

Direct Costs Indirect Costs

260

4
4

$

4
4
1,230

-

HOURS

12
28
40

4
4

0
-

Admin
130

$

0

$

6
6

280

$

8
8

$

$

-

Including

2
2

0

$

4
2
6
942

$

-

$

$

0

$

2
2
378

-

0
-

$

2
2
1,928

Clerical

2
2

0

8
6
8
12
34
-

8
4
12
1,860

$

0
-

$

-

$

4
2
6
1,134

Bach

0

$

0

$

$

0
-

$

-

0

0

4
2
6
2,892

$

0

$

8
4
12

$

$

12
8
24
8
80
40
40
40
252
39,564

4
4

8
8
776

-

0

$

Vrba/ Traffic

0

$

0

$

4
4
840

-

$

0
378

$

0

Wargula

Water Modelling Traffic Engineer Staff Engineer CAD/ Graphics
$
157 $
205 $
155 $
140 $

0
-

$

189

$

0

$

8
4
12

964

$

0

$

GIS
$

4
4
6
8
22

$

Leung

2
2

$

0

0

$

4
2
6

-

$

8
8

$

-

Fisher

0

$

0

$

0

19,320

$

2
2

776

0

0

$

2
2

$

0

2
2

$

$

1,134

2
2
500

840

8
4
4
4
24
16
16
16
92

2
2
6

2
2

$

189

Raines

$

68
68

$408

520

26

64

112

128

46

202

260

46

108

12

28

$6,500

$12,096

$23,520

$24,832

$11,086

$38,178

$40,820

$9,430

$16,740

$1,680

$3,640

Total Fee

FEE

FEE

1.15
Markup

$2,068
$5,542

$2,068
$5,542

$7,610

$7,610

$3,879
$2,363
$4,776
$2,168
$18,224
$10,232
$10,622
$11,410

$3,879
$2,363
$4,776
$2,168
$18,224
$10,232
$10,622
$11,410

$63,674

$63,674

$0
$4,720
$7,880
$7,766

$0
$4,720
$7,880
$7,766

$20,366

$20,366

$2,360
$1,580
$3,920
$7,860
$3,920
$3,920
$4,720
$3,940
$8,566

$2,360
$1,580
$3,920
$7,860
$3,920
$3,920
$4,720
$3,940
$8,566

$40,786

$40,786

$5,896
$4,830
$3,814
$8,530

$5,896
$4,830
$3,814
$8,530

$23,070

$23,070

$4,212

$4,212

$4,212

$4,212

$13,576
$7,578

$13,576
$7,578

$21,154

$21,154

$13,830

$13,830

$13,830

$13,830

710
$0

$6,180

$194,702

$0

$194,702

PROJECT ESTIMATING SHEET
PROJECT NAME: INFRASTRUCTURE ASSESSMENT AND PLAN FOR SOUTH CLOVERDALE
PROJECT NUMBER: 11195490

5/30/2019
V&A (Flow
Monitoring)

GHD
Kennedy

Task Description

Cheung

PIC/QA
$
250

Optional Task 4.4A - Perform Dry & Wet Weather Flow Monitoring
Subtask 4.4A-1 DWF Inputs for Skeletonized Sanitary Model
Subtask 4.4A-2 WWF Inputs for Skeletonized Sanitary Model
Subtask 4.4A-3 Perform Dry & Wet Weather Flow Monitoring
Subtask 4.4A-4 Pump Station Flow Monitoring
Task 4.4A Subtotal Hours
Task 4.4A Subtotal Fee $
TOTAL PROJECT FEE WITH OPTIONAL TASK 4.4A (in lieu of Task 4.4)

PM
$

0

189

Raines

Brothers

Penry

Water Evaluation
Lead
$
210

Wastewater/
Stormwater
Lead
$
194

Traffic Manager
$
241

0
-

$

0
-

$

-

$

8
8
4
4
24
4,656

Fisher

GIS
$

189

-

$

Wargula

0
3,780

Vrba/ Traffic

Bach

Clerical

Water Modelling Traffic Engineer Staff Engineer CAD/ Graphics
$
157 $
205 $
155 $
140 $

8
4
4
4
20

0
$

Leung

$

0
-

$

0
-

$

0
-

$

Including

Admin
130

$

HOURS

16
12
8
8
44

0
-

Total Fee

-

Direct Costs Indirect Costs

$96
$72
$48
$48

FEE

$3,160
$2,380
$1,580
$1,580
$8,700

FEE

$67,375
$18,125

1.15
Markup

$3,160
$2,380
$79,061
$22,424
$107,025
$293,867

Attachment 2
Resumes of Key Staff
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Joyce Cheung, PE
Project Manager

Qualified. M.Eng., Civil and Environmental Engineering, MIT, 2014;
B.S. Engineering Science, Smith College, 2009
Connected. American Society of Civil Engineers. Expanding Your Horizons.
Relevance to project. Joyce has over 9 years of extensive inter-discipline experience in
New England and California working on water and wastewater projects, including design and
construction administration of water supply and treatment systems, pump stations, collection
systems, and asset management. She is extremely proficient in the development and design
of civil site and utilities, process/ mechanical systems, development of process and
instrumentation diagrams, and preparation of detailed and coordinated technical
specifications. Her inter-discipline approach to project design results in complete and
coordinated designs.
13T

13T

13T

1 3T

Project Engineer
City of Cloverdale 5-year CIP Project | City of
Cloverdale | Cloverdale, CA, USA
GHD is currently assisting the City of Cloverdale to update
their 5-year Capital Improvements Plan (CIP). Joyce met
with the City to discuss and identify capital projects, and
developed draft project summaries and associated costs
for improvements to the City’s facilities, including the
airport, police station, corporation yard, parks, stormwater
and drainage systems, sanitation system, and water
system.
Staff Engineer
Master Plan Updates | City of American
Canyon | American Canyon, CA, USA
GHD developed the 2016 Water, Sewer, and Recycled
Water Master Plans for City of American Canyon. This
project involved identifying the system improvements
needed to address system deficiencies and to serve
projected growth in the City. The project included GIS
mapping updates, condition assessment of the
wastewater collection system, and master planning and
hydraulic model updates. Joyce developed the Land Use
Mapping technical memorandum which was used to
estimate the future water demands and sewer flows for
the modelling and evaluation of the water, wastewater,
and recycled water master plans.
Project Engineer/ Assistant Project Manager
Six Acres Water Company Consolidation Study
| California State Water Resources Board |
Cloverdale, CA, USA
Six Acres Water Company (SAWC) is a Mutual Water
Company that delivers potable drinking water to 22
properties in Sonoma County, California. The State Water
Resources Control Board conducted an inspection of
SAWC’s well water system and determined that SAWC’s
well and treatment system had deficiencies and was
vulnerable to bacteriological contamination. Three

alternatives were developed to address the distribution
system deficiencies: (1) drill a new well and/or provide
water treatment to the existing well, (2) consolidate SAWC
to the City of Cloverdale’s water system, and (3) provide a
metered intertie from the City of Cloverdale to SAWC. To
determine the feasibility and costs (capital and O&M)
associated with each alternative, Joyce coordinated with
the stakeholders to determine the necessary requirements
and developed a feasibility study report focused on the
engineering analysis. Primary stakeholders in reviewing
the alternatives include the State Water Board, Six Acres
Water Company, City of Cloverdale, and the Cloverdale
Fire District. The engineering analysis provided a
conceptual design of the pipeline alignment, infrastructure
improvements, and considered environmental factors,
constructability, sustainability to provide safe drinking
water, and take into account the Water Board’s
regulations on water supply and emergency fire flow
requirements. Joyce coordinated with HF&H financial
consultants and RCAC, and presented the alternatives at
a community meeting in 2018. Joyce presented the
project to the Cloverdale City Council meeting in February
2019.
Civil Engineer & Project Manager
West Park Properties Water System
Consolidation Project | California State Water
Resources Board | Crescent City, CA, USA
West Park Properties is a mobile home park that contains
39 spaces for mobile home/RV connections. The
community’s potable water source, an onsite groundwater
well, and distribution system is under the jurisdiction of the
State Water Resources Control Board. Due to water
quality concerns (high concentrations of nitrate and
Chromium-6), lack of a backup generator, fluctuating
pressures, and insufficient groundwater supply during
summer months, the State Water Board has
recommended West Park Properties to consolidate their
potable water system with Crescent City’s municipal water
supply system. This project includes preparing plans,
Page 1
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specifications and estimates to connect the City’s 24-inch
water main, install a new 12-inch and 8-inch water main
(approximately 1,700 LF), service connections, water
meters, fire hydrants, and decommission the existing
water well per State requirements.
Project Engineer
Site Improvement Plans for Well 4 & Well 9 |
City of Ukiah | Ukiah, CA, USA
Joyce provided the site layout and process piping design
for the development of 2 municipal water wells for the City
of Ukiah (Well 4 and Well 9). Joyce assessed the system
hydraulics, sized the well pumps, and developed the
piping and process equipment layout. This project also
included the design of a control/ chlorination building for
water treatment and involved multiple engineering
disciplines. Joyce developed the plans, specifications and
opinion of probable construction cost for the project, and
coordinated with the different engineering disciplines to
complete the design. Joyce was also involved in the
construction administration of this project, which included
review of submittals and RFIs.
Project Engineer
Water Tank Replacement Project | Lake
Berryessa Resort Improvement District
(LBRID) | Pope Valley, CA, USA
This project includes the demolition and installation of two
(2) 100,000+ gallon steel water storage tanks, along with
mechanical and electrical improvements at two pump
station sites. Work also includes foundation design,
earthwork, grading, soil stabilization, drainage of the tank
sites, replacement of pumps, and overall SCADA
improvements. Joyce is currently working with the District
on the review of submittals and RFIs, and is assisting in
the construction administration of the project.
Project Engineer/ Assistant Project Manager
Airport-Larkfield-Wikiup Sanitation Zone –
Larkfield Estates Collection System | Sonoma
Water | Santa Rosa, CA, USA
Larkfield Estates are in an unincorporated neighborhood
in Sonoma County, California that includes over 160
residential properties. Due to the unprecedented wildfires
in October 2017, a majority of the building structures in
this area were completely burned to the ground. The
property owners are now challenged with rebuilding,
including the best way to manage wastewater. To provide
an alternative to reusing existing onsite treatment systems
(septic systems) to residents within Larkfield Estates and
Ramsgate Court, Sonoma Water plans to extend sewer
service to the parcels currently unconnected to a public
sewer system. GHD was retained by Sonoma Water to
design the new sewer system for the Project Area.

geotechnical investigation report, and coordinated with
subconsultants to obtain pothole data and survey
information. The new gravity sewer main is approximately
10,300 LF, and there are 4 properties that require grinder
pumps. Joyce worked closely with the Water Agency and
developed the plans, technical specifications and opinion
of probable construction costs for the 30%, 60% and 90%
design. The 99% and final design is scheduled to be
completed by June 2019 with construction anticipated to
be completed by Summer 2020.
Project Manager/ Engineer of Record
Bel Marin Keys Sewer Main Rehabilitation |
Novato Sanitation District | Novato, CA, USA
Joyce is the project manager for the design of the Bel
Marin Keys Sewer Main Rehabilitation Project, which
includes trenchless rehabilitation of 900 linear feet of 10inch diameter sanitary sewer asbestos cement pipe and
1,410 linear feet of 8-inch diameter ACP by cured-in-place
(CIPP) lining method. This project also includes
rehabilitation of 10 sanitary sewer manholes. Joyce
developed the plans, technical specifications, and opinion
of probable construction cost. Joyce also coordinated with
the District on the project schedule and provided monthly
progress reports summarizing the status of the project
schedule and budget.
Project Engineer
Stanly Ranch Resort Pump Station and
Sanitary Sewer Gravity Lines | Stanly Ranch
Resort Napa LLC | Napa, CA, USA
Joyce prepared the 100% plans, specifications and
estimate for this sanitary sewer and pump station design.
This project included design of an 8” PVC gravity sewer
that discharges to a sanitary pump station. The pump
station then discharges flows to an existing force main
that crosses underneath the Napa River. Project elements
include layout of piping and pump station site, sizing of
pumps, pig launcher, flow meter and valve vault, and site
improvements including a gravel access road, HMA
pavement, fencing, and coordination with electrical
utilities.

Work history
2018 – Present

GHD, Inc., Emeryville, CA

2014 – 2018

GHD, Inc., Santa Rosa, CA

2009 – 2013

Fuss & O’Neill, Inc., Manchester, CT

2008

GE Transportation, Erie, PA

Joyce analyzed sewer alignment alternatives and
developed the Engineering Design Report. She also
coordinated efforts with a multidisciplinary team to
develop an environmental assessment report and
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Matt Kennedy, PE, TE
Principal in Charge

Qualified. B.S. Environmental Resources Engineering, Humboldt State University, Arcata,
CA, 2001; M.S. Environmental Engineering, University of Massachusetts, Amherst, MA 2003
Civil/CA/#C 68304, Traffic/CA/#TR 2385, Civil/OR/#83450PE, Civil/NM/#23032,
Civil/Guam/#1337, Civil/HI/#18171; Envision Sustainability Professional (ENV SP);
USACE/NAVFAC Certified Design and Construction Quality Control Manager; California
Department of Transportation Resident Engineer Certification; Construction Specifications
Institute Construction Documents Technologist
Connected. American Society of Civil Engineers, American Water Works Association,
Society of American Military Engineers
Professional Summary. Mr. Kennedy is a licensed Civil and Traffic Engineer with 15
years of experience in traffic/transportation, water/wastewater, and sustainable civil
engineering. He is adept in the design and management of a broad range of civil infrastructure
projects, including water conveyance systems, underground utilities, storm drainage and Low
Impact Development (LID) design, traffic signals, roadways, pedestrian and bicycle facilities, striping and signing, grading
and drainage, civil site design, and traffic management. His experience also includes a broad range of planning, modeling
and analysis capabilities including utility master planning, hydrologic and hydraulic modeling, water and wastewater process
design, traffic and parking studies and signal timing. He is also experienced in land surveying and construction
management.

Traffic Engineer
University Master Plan EIR Traffic Study |
Humboldt State University | Arcata, CA, USA

Civil Engineer
Fire Flow Study | Lawrence Berkeley National
Laboratory | Berkeley, CA, USA

Served as Traffic Engineer for the Traffic Impact Study for
the Humboldt State University Master Plan Environmental
Impact Report. The study analyzed 16 intersections in the
City of Arcata and on the HSU campus. The analysis
considered project phasing for four scenarios for Master
Plan build-out, mitigation for potential intersection
impacts, pedestrian, bicycle and transit facilities.

GHD organized and assisted in campus-wide fire hydrant
flow testing and documentation of fire protection system
pressures. A total of 17 hydrants were tested throughout
the campus in general accordance with NFPA 291
recommended practice and AWWA M17. The tests were
used to confirm available fire flows while maintaining
minimum required residual system pressures. The test
results demonstrated that the fire water system is
physically capable of meeting the required fire flows for all
individual buildings, per the International Building Code
standards. Pressure control stations separating the
campus’s two pressure zones were also inspected and
documented to be functioning as designed.
Recommendations were provided regarding periodic fire
flow testing, hydrant flushing, and standard operating
procedures to reduce pressure surges in the fire water
system when hydrants are tested or used.

Project Engineer
Water System Master Plan | City of Fortuna |
Fortuna, CA, USA
GHD prepared the current Water System Master Plan for
the City of Fortuna in Humboldt County, CA.A WaterCAD
hydraulic model of the City’s entire water system was
developed, calibrated and validated. The system includes
five tanks and reservoirs, seven booster pump stations
and a well field in eight separate pressure zones. A
demand analysis was also completed comparing
estimated demands with water production to assess
system-wide water losses. The adequacy of the existing
water transmission, distribution, storage, and pumping
systems was assessed using the model. The results of
the analysis were used to develop capital improvement
projects to improve system supply and efficiency.
Recommended improvements were prioritized into a
Capital Improvement Program. A planning level cost
estimate for the improvements was completed to bring the
existing water system up to recommended standards as
development in the City occurs. GHD completed this
Water System Master Plan on schedule and 15 percent
under budget.

Project Manager
Utility Infrastructure Fitness-for-Service
Evaluation | Lawrence Berkeley National
Laboratory | Berkeley, CA, USA
GHD prepared a Utility Infrastructure Fitness-for-Service
Evaluation at the Lawrence Berkeley National Laboratory
(LBNL) in Berkeley, California. Utilities included in the
scope of the survey were buried natural gas, compressed
air and water pipelines. The evaluation provided
information to aid LBNL staff in determining where utility
infrastructure improvements are needed most, and where
buried metallic pipelines are not receiving adequate
cathodic protection. Recommendations were made to
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provide retrofit design, including installation of impressed
current or galvanic cathodic protection systems,
installation of additional anodes, rectifiers, test stations,
and associated appurtenances. A prioritization of
recommended repairs for each utility system was
provided, and an Engineer’s opinion of probable design
and construction costs provided.
Project Manager and Lead Engineer
Design and Construction Standards | City of
Willits | Willits, CA, USA
GHD worked closely with the City and community to
develop the first set of Willits Design and Construction
Standards. The development of the new City Standards
was an important step in ensuring that projects built within
the City are done so in a manner that is consistent in
quality of design and construction, current with trends and
developments in products and methods, and sensitive to
and aligned with environmental protection. The standards
are founded upon the State Standard Plans and
Specifications (Caltrans Standards). The standards
include modifications to the State Standard Specifications,
City design requirements, and standard details. Low
Impact Design (LID) recommendations were also provided
as an appendix to help engineers and developers in
designing “green” stormwater systems. The City
Standards include streets and roads, storm drainage,
traffic, lighting and electrical, erosion control, landscape
and streetscape, and LID. The process of developing the
standards included three community design workshops.
This project was completed on schedule and under
budget.
Traffic Engineer
North Coast Veterans Resource Center
Parking Study, Division of Vietnam Veterans of
California, Inc. | Eureka, CA, USA
This parking study was completed as part of a mitigated
negative declaration (CEQA) and environmental
assessment (NEPA) for a redevelopment project for a
proposed veterans resource and training center in the City
of Eureka. The parking study determined available
parking, identified the peak parking period and parking
demand for the project study area, and determined that
the parking demand associated with the proposed project
could be successfully met without impacts to existing
parking by a combination of on- and off-site parking.
Project Engineer
Rio Dell-Scotia Annexation Study | City of Rio
Dell | Rio Dell, CA, USA
GHD completed detailed and comprehensive evaluation
and condition assessment of the City of Rio Dell and
Town of Scotia’s infrastructure systems as part of a
municipal service review for the proposed annexation of
Scotia by the City of Rio Dell. The infrastructure systems
analyzed in this study were the potable and fire water
distribution system, water intake, treatment facility and

storage, water rights, wastewater collection system,
wastewater treatment facility, storm drainage system,
streets, alleys, roadways, and sidewalks. Tasks included
mapping and analyzing all of the existing infrastructure
facilities, documenting condition, confirming demands and
capacities, identifying deficiencies, developing
alternatives, recommending improvements, reviewing the
proposed subdivisions for compliance with the subdivision
map act requirements, and representing the City of Rio
Dell at several meetings with land owners and regulatory
agencies. The study developed costs associated with
additional infrastructure ownership and O/M, as well as
the cost of improvements needed to bring systems into
compliance with state and federal water quality and
accessibility regulations.
Project Engineer
Storm Drainage Master Plan | City of Fortuna |
Fortuna, CA, USA
GHD prepared the current Storm Drainage Master Plan
for the City of Fortuna. Individual drainage basins were
identified and a field investigation of existing storm
drainage facilities was conducted to assess their condition
and capacity. Estimated storm runoff at various critical
nodes was calculated for the 10-year, 25-year, and 100year precipitation events at the General Plan build-out
level. The adequacy of the existing storm drainage system
was assessed using the 25-year event as the design year
for hydraulic sizing. Using the capacity analysis and
projected build-out flows, capital improvement projects to
the storm drainage system were developed.
Improvements included construction of detention facilities,
installation and replacement of new storm drain conduits
and inlets, and replacement of undersized culverts. A
preliminary cost estimate for the improvements was
completed to bring the existing storm drainage system up
to recommended standards. Various funding sources and
their merits were examined.
Project Engineer
Municipal Service Review | City of Fort Bragg |
Fort Bragg, CA, USA
The City of Fort Bragg retained GHD to develop a
Municipal Service Review (MSR) in partnership with other
consultants. The consultant team prepared the nine
determinations required by law as part of the MSR. GHD
was tasked with analyzing the City’s water, wastewater,
storm drainage and roads. The water system analysis
included an extensive evaluation of the City’s and
Georgia-Pacific’s water rights, water supply, drought
analysis, and treatment and distribution capacity. Each
system analysis included a detailed discussion of
governance and operations, infrastructure facilities and
services, demands and capacities, and a summary of
existing system deficiencies and recommended
improvements.
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Ted Whiton, PE
QA/QC Manager

Qualified: B.S. Environmental Engineering, Pennsylvania State University, 1985
14T

Connected: Water Environment Federation, WateReuse, California Water Environment
Association, American Water Works Association
14T

Professional Summary: Ted is a Principal at GHD with over 30 years of experience consulting
with public agencies on water resources projects. He has extensive planning and project
implementation experience across the water cycle including water supply, wastewater collection,
water reuse, flood protection, utility master planning, and asset management. Serving as GHD's
Integrated Water Management Service Line Leader for North America, Ted is networked across
GHD's global water community sharing industry developments and leveraging technical resources
to address specific client needs.
14T

Project Manager
Utility Master Plan Updates | City of American
Canyon | American Canyon, CA

Project Principal
Storm Drainage Master Plan | Town of Windsor |
Windsor, CA

The City initiated this project to update its potable water,
recycled water and sewer master plans to bring them
current on unit flows/demands and to reflect current
planned growth within the service area. GHD developed
GIS-based hydraulic models of the three utilities to evaluate
existing performance and identify needed improvements,
and to evaluate system improvements to accommodate
buildout conditions. Historical billing records provide the
basis for project water demands and sewer flows. Indoor
(winter) potable water demands are correlated to dry
weather sewer flows. Development of the recycled water
system allows conversion of some potable water demands
to recycled water demands. The total CIP for the three
utilities is approximately $118 million. A Priority
Development Grant through the Caltrans Local Assistance
program partially funded he master plans.

The project began with review of record plans and the
Town's aerial survey and GIS resources. Based on that
review, GHD conducted field data collection using
cloud-based ArcServer GIS resources and tablet computers
for the pipe network and a combination of conventional and
GPS survey for creek cross sections. Once post-processed,
the resulting GIS-based storm drainage geodatabase was
used to prepare a 2-D hydrologic and hydraulic model with
DHI MIKE software (combination of MIKE URBAN, 11, and
21) for creeks and 24-inch and larger pipelines. The model
assesses flooding impacts relative to SCWA FCDC
requirements and other Town requirements. GHD then
recommended improvement projects, including conveyance
and detention options and prepared a master plan report.
During the project, GHD coordinated with the county flood
control agency to confirm the project approach and review
recommendations.

Project Manager
Asset Management Strategic Plan | Napa
Sanitation District | Napa, CA
The District intends to implement an asset management
program that provides a formal and transparent basis for
making investment decisions. The asset management
strategic plan provides a roadmap for incrementally
adopting recommended tools and practices at a pace that
minimally disrupts ongoing operations. The roadmap is
based on findings from an initial gap assessment against
ISO 55001:2014, and incorporates recognized best
practices in areas where the District wants to improve its
approach to managing its physical assets. The plan
identifies discrete tasks and resource needs for
implementation over a period of 7 to 10 years.

Project Principal
2015 Urban Water Management Plan |
Town of Windsor | Windsor, CA
The Town anticipates population growth of 24 percent over
the next 25 years. In accordance with State water
resources planning requirements, GHD prepared the
Town's 2015 Urban Water Management Plan to reconcile
water supply and demand projections under normal and
drought conditions over this planning horizon. The UWMP
incorporates water conservation within the demand
projections and allows for some rebounding of per capita
demands after easing the most recent mandatory drought
restrictions imposed by the State. The Plan demonstrates
that the Town is positioned to meet its mandated 2020 per
capita water use target and that with a supply portfolio of
surface water, groundwater and recycled water, the Town
has adequate supply for planned growth to 2040 under
average, single-dry, and multiple-dry year climate
scenarios.
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Project Principal
Commercial, Industrial, and Institutional Water
Conservation Program | Solano County Water
Agency | Vacaville, CA

•

Consolidate background information into a single
reference document

•

Identify current and potential future drivers and develop
strategies to address them

The Solano County Water Agency is a water wholesaler
providing untreated surface water to local municipalities
and irrigation districts serving a population of 430,000.
Since 2007, GHD has assisted the Water Agency with
administering their Commercial, Industrial and Institutional
(CII) water conservation program. The program has include
surveying CII customers and large irrigation users within
the Agency's service area, and then to create and
implement water conservation programs that encourage
water efficiency to meet Agency and retailer demand
management goals. The Agency is currently targeting large
landscapes and multi-family apartment buildings, and will
soon be piloting a program targeting restaurants with a
program to increase water use efficiency while also
reducing energy consumption.

•

Evaluate alternatives for implementing the identified
strategies with the purpose of optimizing operations
and maximizing resource recovery

•

Develop a 20-year investment profile for operation,
maintenance, renewal/replacement, and CIP
expenditures

•

Prepare a report documenting the master planning
process and articulating the strategies, alternatives and
investment needs for the next 20+ years

Project Manager
Recycled Water Expansion Project | Town of
Yountville | Yountville, CA
The Regional Board required the Town to expand its
recycled water system and install SCADA to minimize
discharges to the Napa River by the end of 2014. GHD
provided planning, funding assistance, environmental
permitting and CEQA, surveying, design, and engineering
services during construction for the project. The project
includes a new SCADA system to monitor and control
remote recycled water facilities from the plant, as well as
several plant improvements including a new recycled water
pump station and truck fill station, entrance security, filter
and filter controls modifications, trickling filter bypass valve
improvements, and dechlorination improvements. The
project will allow the Town to reuse over 90 percent of its
water in a typical year. GHD assisted the Town in applying
for, securing and administering a State WRPC Planning
Grant for the Feasibility Study, and an SRF loan interest
loan for construction.
Project Manager
Santa Rosa Regional Water Reuse System
Master Plan | City of Santa Rosa |
Santa Rosa, CA
The Santa Rosa water reuse system provides public health,
water quality and resource recovery benefits to an entire
region. As managing partner the City of Santa Rosa is
managing the system to optimize operations, increase
resource recovery, and anticipate the drivers that will shape
the evolution of the system over the next 20+ years. The
City retained GHD to assist in creating a comprehensive
and forward-looking master plan that reflects current
conditions and drivers, and anticipates potential regulatory
changes, to provide a road map for future investments.

Project Manager
Rohnert Park Urban Reuse Expansion Study |
City of Santa Rosa | Santa Rosa, CA
The regional water reuse system, owned and managed by
the City of Santa Rosa, includes a recycled water
distribution network providing urban reuse benefits in the
City of Rohnert Park. Anticipating significant growth in their
community, Rohnert Park requested a feasibility study to
evaluate phased expansion of the system to serve new
customers and planned development in the east side of the
city. The study estimated demands and using GIS for
spatial distribution of these demands, evaluated the
economics of extending pipelines to pick up new customers
and running new transmission mains out to serve future
developments where projects were being conditioned for
water reuse. GHD developed several alternatives including
an option for the City of Santa Rosa to transfer ownership
of the distribution system to Rohnert Park and assume the
role of a recycled water wholesaler.
Project Manager
Davenport Recycled Water Feasibility Study |
Davenport County Sanitation District |
Davenport, CA
The District's treatment facility produces Title 22
Secondary-23 recycled water and applies 100 percent to an
adjacent spray field. Formerly the District discharged
effluent to a cement plant for use in a conditioning tower.
When the cement plant was closed the District became
concerned about their ability to store water during wet years
when they could not land apply enough water due to
surface runoff restrictions. Having obtained CWSRF and
WRFP planning grants the District retained GHD to develop
reuse alternatives that would identify potential customers
and uses, quantify storage needs based on various
weather scenarios, and identify infrastructure requirements
and costs. A Feasibility Study documents the existing
conditions and alternatives analysis, recommends a
preferred project, and identifies a funding plan to implement
the project with no increase in rates.

The primary objectives of the master plan are to:
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Chris Brothers
Wastewater/Stormwater Modelling &
Evaluation Lead
Qualified: MS/2001/Civil & Environmental Engineering/Ohio University/OH
Professional Civil Engineer CA #68725
Relevance to project: Chris is an experienced California registered professional
engineer with a successful career in collection systems master planning and modeling, GIS
mapping, database design and analysis, sewer/water/storm asset management and asset
prioritization, flow monitoring and I&I planning, water distribution system modeling,
environmental site characterization, business development, project management, client
service management, and software training, demonstration, and sales.

Technical Support Engineer | Asset
Management/Technology Update | Ross Valley
Sanitation District (RVSD), CA

with the local sewer system near San Francisco’s
Southeast Wastewater Treatment Plant
(SEP). Utilized InfoWorks ICM 3.5 to model alternative
scenarios as part of an assessment of pumping options
for influent flows to SEP.

Incorporated latest CCTV, pipe maintenance, and InfoNet
data sources into RVSD’s GIS based InfoMaster asset
prioritization database. Updated their Pipe Clean Decision
Flowchart using these latest data and new criteria to help
prioritize current and future pipe maintenance and
inspection routines. Responsible for integrating Pipe
Clean Flowchart results into RVSD’s SSMP and
Infrastructure Management Plan.

Determined parameters using EPA SWMM that best
models storage and conveyance elements of 11 green
infrastructure project types to be considered as part of the
Urban Watershed Assessment process.

Client Service Manager | Innovyze | Oakland,
CA / Broomfield, CO
Managed client relations related to Innovyze
water/wastewater/stormwater, asset management, and
hydraulic modeling projects including GIS data review,
model conversion, model build, model update, software
training, and technical support.

Performed detailed analysis of SFPUC rain gauges to
estimate spatial variation of rainfall across San Francisco
as part of a Climate Change Adaption TO to determine if
an update to the city’s current design storm is warranted.

Conducted 100+ in person and web based software
product demonstrations and meetings to new and existing
clients at conferences, in-person meetings, and remotely
using Webex technologies. Gained and proved mastery of
InfoWorks ICM, InfoSWMM, InfoWater, SCADAWatch and
InfoMaster throughout these demonstrations.
Responsible for business development serving and
managing 400+ accounts in 6 states bringing in new
business and cross-selling existing customers to the tune
of over $600,000 in software sales since the start of 2015.
Created vendor and feature comparison databases and
initiated the translation of key sewer software competitive
advantages into marketing and sales materials.
Task Manager / Project Engineer
Sewer System Improvement Program Project |
San Francisco Public Utility Commission | San
Francisco, CA
Developed alternatives to address operation and
maintenance (odor, backwater, and excess flow) issues

Developed and launched a $1.4M Receiving Water
Quality Model Task Order (TO), $566K Climate Change
Adaption TO, and $275K Sewer Odor Modeling TO.

Calibrated SFPUC’s Westside combined sewer system
using 2012-2013 wet season rainfall data and InfoWorks
ICM 3.5.
Conducted research comparing the success of several
large utilities’ Long Term Control Plans (LTCP) in terms of
combined sewer overflow (CSO) reduction and compared
each LTCP’s overall green infrastructure (GI) investment
as a percentage of total LTCP costs.
Project Engineer/Project Manager
System Evaluation and Capacity Assessment
(SECAP) | City of Palmdale / City of Lancaster,
CA
Built and calibrated hydraulic models for the cities of
Palmdale, and Lancaster, CA using InfoWorks CS. Both
were developed as part of System Evaluation and
Capacity Assessment Plans (SECAP) mandated by the
State’s Sewer System Management Plan (SSMP)
requirement. Used design peak wet weather flows to
identify capacity deficiencies under existing and future
design storm peak wet weather flow conditions.
Developed a custom geo-database that comprehensively
organized sewer maintenance data, structural condition
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and CCTV inspection data, and hydraulic capacity and
model results. This custom geo-database made
accessing, updating, and managing future data as part of
their Repair/Renewal/Replacement programs much easier
for city staff. Acted as the assistant Project Manager and
tracked budgets and informed clients of project activities
through monthly progress reports.
Project Engineer/Modeler/GIS Analyst
Collection System Master Plan Update | City of
Dayton | Dayton, OH
Guided alternative scenario development for large-scale
system wide improvements that addressed collection and
treatment systems on a $2.2M master plan for a mid-sized
Midwestern agency (72 mgd treated effluent). Developed
the 5-year equivalent of a 2-year design storm using
drainage area reduction factors and average groundwater
conditions, all using InfoWorks CS.

Master Graduate Research Thesis
Ohio Department of Natural Resources / Ohio
University | Athens, OH
Conducted one-year surface water quality study of a small
sub-watershed for the effects of Acid Mine Drainage
(AMD) for Master's thesis. GPS and sampling data were
used to create GIS for AMD source identification, 1-D
surface water chemical model, and pollution abatement
designs.

Work history
2018 – present

GHD, Emeryville, CA

2017

Murgreen Environmental, Livermore, CA

2014 – 2017

Innovyze, Oakland, CA

Project Engineer/Modeler/GIS Analyst
Water Quality Modeling Update | City of
Pomona, CA
Updated an existing water distribution model by
developing and implementing a field program to monitor
system water quality. The update was calibrated using
H2OMap Water and was one of the first projects to meet
the updated Initial Distribution System Evaluation (IDSE)
and Stage 2 Disinfection By-Products Rule (DBP2)
requirements.
Project Engineer/Modeler/GIS Analyst
Strategic Plan Update
Orange County Sanitation District | Orange
County, CA
Using InfoWorks CS, the team engineered a 20%
reduction in the rainfall dependent inflow & infiltration’s
(RDI&I) contribution to peak wet weather flows seen at a
250 mgd southern California sewer agency's treatment
plants and ocean outfall. The RDI&I analysis was used to
build a fully dynamic hydraulic sewer model as part of a
$440K strategic plan for the agency's trunk sewers.
As part of the strategic plan model, created an efficient
GIS tool that increased the ease in managing and
displaying complex manhole diversion settings and
hydraulic model results.
Project Engineer
Watershed and Well Sampling Study
Sweetwater Authority | Chula Vista, CA
Recommended a demineralization facility operations
strategy to minimize habitat and watershed quality decline
as part of a $300K shallow alluvial aquifer salinity
monitoring study and vegetation influence investigation.
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Casey Raines, PE, PACP, MACP
Water Modelling & Evaluation Lead

Qualified. B.S. Civil Engineering, California State Polytechnic University, Pomona, 2007
CA/C76713
Connected. California Water Environment Association, Orange County Water Association,
North American Society for Trenchless Technology
Relevance to project. Casey Raines is a registered professional civil engineer with 12
years of experience in the design, planning and rehabilitation of domestic water, recycled water
and wastewater pipelines. Her emphasis has been in drafting, hydraulic system modeling,
master planning, and design of plans for pipelines pump stations, wells and reservoirs. Her
experience in hydraulic system modeling has included regional and citywide water and sewer
distribution master plans using both steady state and extended period simulations; fire flow
assessments and sewer capacity studies for new developments; pump station and discharge
piping improvement studies; and reservoir capacity analyses. Her software skills include ArcGIS,
AutoCAD, Civil3D, Flow Master, Hydra, H2OMAP Sewer, InfoSewer, EPANet, H2ONet
Analyzer, WaterCAD and InfoWater.
15T

Project Engineer
American Canyon Master Plan Updates | City
of American Canyon, CA
The Master Plan Updates for the City of American Canyon
included updating the 1996 Water and Wastewater Master
Plans and models, preparing a master plan and
developing a hydraulic model for the recycled water
system, updating the City’s existing base maps in
AutoCAD and converting the GIS layers, and
recommending Capital Improvement Program (CIP)
projects required to meet projected growth and to
maintain the existing system. The existing water model
was updated in WaterCAD and expanded to include future
growth and the required improvement projects. A new
model was created in WaterCAD for the City’s recycled
water system. Both water models included several
scenarios for existing and buildout and the recycled water
system utilized an extended period simulation to
determine the impacts on the system from users
throughout the day.
Project Engineer
On-Call Hydraulic Modeling for Fire Flow
Analyses | City of American Canyon, CA
Following the completion of the Water Master Plan
Update for the City of American Canyon, the City makes
use of an on-call contract for ongoing fire flow analyses
prompted by new development. The fire flow analyses
utilize the WaterCAD model to evaluate the available fire
flow demand at a new development’s connection within
the distribution system. The results are documented and
provided to the developer for their use in designing on-site
systems. To date, GHD has completed 22 fire flow
analyses over a 3 year period for the City.
Project Engineer
Water Distribution Modeling and Analysis |
District Municipality of Muskoka | Ontario,
Canada
Water distribution models were developed for the District
Municipality of Muskoka who provides water services to
nine communities situated on inland lakes and rivers that

ultimately connect to Georgian Bay/Lake Huron. The
water models will allow the District to analyze the existing
system’s capabilities as well as address future system
upgrades and new development. A model was created in
InfoWater for each community using existing GIS files
which were updated per record drawings as needed. The
models were calibrated per SCADA and fire flow tests.
The methodology and results were documented in a User
Manual which also presented the results of a deficiency
analysis for the water system.
Project Engineer
Master Site Utility Plan | University of
California Irvine Medical Center
The Master Site Utility Master Plan (MSUP) for the
University of California Medical Center (UCIMC) Orange
Campus provided guidance for the planning and design of
the infrastructure that will be needed to support a phased
plan for the future development of the Medical Center.
The implementation of the future development will be
accomplished in three phases and includes building
expansions, replacement of existing structures, and
development of new facilities. The MSUP focused on the
following infrastructure systems at UCIMC: electrical,
communication, natural gas, steam, chilled water,
domestic water, irrigation water, sanitary sewer, storm
water, and water quality. The report assessed the
capacity of the existing Medical Center and the needs
required to support the increased capacity. The domestic
water distribution system was modeled using InfoWater.
Project Engineer
Central Guam Reservoirs Design | Guam
Waterworks Authority
The project consisted of the design services for six
Central Guam Reservoirs including Hyundai, Pulantat,
Chaot #2, Tumon #2, Piti, and Tumon #1. The existing
steel reservoirs were in need of signification repairs and
were replaced with a prestressed concrete design and
ranged in size from 0.5 MG to 2.0 MG. The design
services consisted of the preparation of plans,
specifications, and estimates, which includes a Basis of
Design, design calculations, hydraulic modeling and
1

Casey Raines, PE, PACP, MACP

report, computational fluid dynamic modeling (CFD),
construction schedule estimate, survey, permits and
construction support. The hydraulic analysis completed in
InfoWater verified the storage volume and elevation
requirements of the new reservoirs, adequacy of existing
pump stations, and requirements for proposed pump
stations.
Project Engineer | Wineville Extension
Recycled Water Pipeline | Inland Empire
Utilities Agency
Project Engineer for the design of five miles of 36-inch
and one mile of 24-inch welded steel pipeline to extend
the Inland Empire Utility Agency’s recycled water system
from Ontario to Fontana. This project included hydraulic
modeling of the recycled water system to determine
appropriate pipe diameters by running average daily
demand, maximum daily demand, and ultimate deposition
into the Agency’s groundwater recharge basin, preliminary
and final design of the pipeline and two turnouts to
discharge recycled water to the recharge basins and
SBCFCD channel, several storm drain and drainage
crossings, three bore and jack railroad crossings,
coordination with the City of Fontana and City of Ontario
recycled water customers, and development of bidding
documents.
Staff Engineer
Wasco Center Water Supply Assessment |
Wasco, CA
Staff Engineer on a water supply assessment for a 121
acre development project in the City of Wasco. The site
consisted of developing an existing agricultural property to
a center with 98 acres commercial property, a hotel with
100 rooms and 14 acres of 123 residential dwelling
units. The purpose of this study was to identify the
existing water supply for the project and create a 20-year
projection for future demands. The final deliverable
consisted of a comprehensive report.

Project Engineer | Mountain View Park New
Well and Raw Water Transmission Pipeline |
Chino, CA
Project Engineer for the preparation of a Preliminary
Design Report and construction plans for a new water well
at the Mountain View Park in the City of Chino and a raw
water transmission pipeline along Mountain Avenue,
Chino Avenue and Bon View Avenue. A hydraulic analysis
was completed in H2ONet Analyzer to appropriately size
the transmission pipeline based on the contribution of
groundwater from three wells. The proposed
improvements include the development of the well site
with a building that will enclose the well, pump discharge
line and electrical equipment and approximately 12,500
linear feet of 12-inch to 24-inch raw water pipeline.

Other related areas of interest


Licensed Professional Civil Engineer
registered with the State of California
CA/C76713



NASSCO Pipeline Assessment
Certification Program/U-409-8519



NASSCO Manhole Assessment
Certification Program/U-409-8519

Work history
2013 – Present

GHD, Irvine, CA

2006 - 2013

Psomas, Santa Ana, CA

Project Engineer
Raytheon Expansion Fire Flow Analysis | El
Segundo, CA
Project Engineer on the evaluation of the water
distribution system using a fire flow analysis to determine
the effects of a significant expansion at Raytheon in the
city of El Segundo. The tasks for the study included the
creation of a hydraulic model in H2ONet Analyzer, field
hydrant flow tests, model calibration, determination of the
existing and proposed water demands from the Raytheon
site, and hydraulic analysis of the water distribution
system. The final deliverable consisted of a technical
report and computer hydraulic model.
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Frank W. Penry, PE, TE
Traffic Impact Study Lead

Qualified: B.S., Civil Engineering, Chico State University, Chico, CA; Licensed Professional
Engineer: CA #C62785, OR #84632PE; Licensed Traffic Engineer: CA #TR2304; Professional
Traffic Operations Engineer, #1603
13T

Connected: Institute of Transportation Engineers (ITE) – San Francisco Bay Area Section
Current President (2019). American Society of Civil Engineers (ASCE), Redwood Empire
Section – Past President (2005-06). Registered Traffic Engineers of America (RTEA).
American Public Works Association (APWA).
Professional Summary: A registered Traffic Engineer and Civil Engineer with certification
as a Professional Traffic Operations Engineer, Mr. Penry has 24 years of experience in
transportation planning and traffic engineering design. He has managed numerous
transportation studies and design projects over the years, from small development impact
studies to major circulation and roadway improvements. Mr. Penry has served as the City
Traffic Engineer for the Cities of Petaluma, Cotati, Sonoma, and Fortuna, providing the
administration and development of Municipal Traffic Engineering Programs. He is well versed in a wide range of traffic
engineering design standards and encroachment requirements, operations, traffic signals, roundabouts, and streetscapes.
13T

Traffic Project Manager
Cloverdale Boulevard Street Improvements* |
City of Cloverdale | Cloverdale, CA

signing, striping, and signal modifications. Concept
exhibits and updated conceptual construction estimates
were prepared for 20 roadway segments.

Mr. Penry served as the Traffic Engineer for the
Cloverdale Boulevard Street Improvement project that
consisted of a streetscape in the downtown portion of the
City. The improvements consist of narrowing the existing
street (from two to one lane in each direction), traffic
signal modifications, widening of sidewalks, installation of
alternating parallel and angled parking, extensive
landscaping, street furniture, and improvements to
underground utilities. A vital part of the design process
was working with the downtown property owners and
merchants to develop a construction sequencing plan to
ensure continued access to the businesses in the project
area.

Project Manager
Conde Lane/Johnson Street Pedestrian
Enhancements Project* | Town of Windsor |
Windsor, CA

Transportation Engineer
Cloverdale Southeast Specific Plan* | City of
Cloverdale | Cloverdale, CA
Mr. Penry served as the Transportation Engineer for the
Cloverdale Southeast Specific Plan Traffic Study,
coordinating analysis and mitigations improvements.
Project Manager/Traffic Engineer
Engineering Support Services* | City of Dublin |
Dublin, CA
As part of an On Call Civil Engineering Contract, Mr.
Penry supported the City of Dublin in preparing concept
level plans and cost estimates for capital improvements
within the Dublin Crossing Specific Plan Area, as an
update to the Eastern Dublin Traffic Impact Fee (EDTIF).
Frank developed sketch level conceptual plans using
aerials to determine feasibility of proposed roadway and
intersection improvements. The exhibits included curb,
gutter, sidewalk, curb ramps, lane transitions, medians,
landscaping, proposed right-of-way, proposed widening,

*Project completed with another firm.

Mr. Penry served as Project Manager leading design of
signing, striping, lighting, and an enhanced pedestrian
crosswalk using rectangular rapid flashing beacons
(RRFB) at the realigned intersection of Johnson Street
and Conde Lane in the Town of Windsor, CA. The project
will realign Conde Lane and remove all-way stop control
to reduce delay and increase traffic flow between two
adjacent traffic signals. The all-way stop control is
currently a "T" intersection with traffic signals on two
adjacent legs; morning and afternoon peak traffic from a
nearby elementary school backs up from the stop controls
to either signal. The project requires coordinating among
the town, the design team, and neighborhood
stakeholders to build consensus for the final design.
City Traffic Engineer
City of Petaluma | Petaluma, CA
Responsible for all traffic engineering and transportation
planning aspects of the municipality, providing direct input
on a variety of issues, concern areas, and projects to the
other Public Works divisions, City Manager’s Office,
Police Department, Community Development
Department, and Risk Management. Work included, but
was not limited to, citywide circulation, roundabout and
traffic signal development and design, engineering, traffic
surveys, working with local schools, and management of
the City’s signal and lighting system. As the City Traffic
Engineer, was an active participant in the development
and implementation of the City’s goals, objectives,
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Frank Penry, PE, TE

policies, and procedures as they related to the City’s
General Plan Update. Additionally, Mr Penry had
continued to provide on-call staff services to the City of
Petaluma on a variety of traffic related issues and
projects after his departure from City as Staff.
Project Manager
Deer Creek Village EIR | City of Petaluma |
Petaluma, CA
Responsible for the development of the Traffic Impact
Analysis and the associated Transportation and Traffic
Section of the Environmental Impact Report. The project
included a mix of commercial, service, and office land
uses totaling 321,000 square feet. The project included
the selection of study intersections, Synchro traffic model
analysis, development of site specific trip generation rates
for the proposed project, and use of ITE Trip Generation.
Other traffic aspects were examined, including
intersection collision records and safety, pedestrian and
bicycle facilities. The project effort was assembled into a
traffic impact study report and included project
mitigations.
Project Manager
Traffic Engineering Staff Services | City of
Cotati | Cotati, CA
Project Manager for traffic engineering and transportation
planning services to the City of Cotati, in which he had
become an extension of City staff providing direct input
on a variety of issues to the City Manager’s Office, Police
Department, Public Works, and the Planning Department.
Major projects included the development and
presentation of the Citywide Traffic Improvement Plan,
development and management of the City’s
Neighborhood Traffic Calming Program, direct oversight
of the City’s Downtown Specific Plan, development of the
City’s Engineering and Traffic Surveys for radar
enforcement, and design review of the City’s IntermodalTransit Facility (SMART). Mr. Penry regularly spoke at
City Council meetings, presenting staff reports or to
answer questions. Mr. Penry also attended regular
Project Development Team Meetings for planned
improvements along Gravenstein Highway (SR116).
Project Manager
Traffic Engineering & Staff Services | City of
Sonoma | Sonoma, CA
Project Manager for traffic engineering services to the
City of Sonoma, in which he has become an extension of
City staff providing direct input on a variety of issues to
the City Manager’s Office, Police Department, Public
Works, and the Planning Department. Additionally Mr.
Penry has provided assistance in the development of
funding plans and grant writing for a majority of these
projects, including Safe Routes to School, HSIP, and
TFCA. His role as an extension of staff has allowed him
to coordinate directly with Caltrans on a number of key
issues related to pedestrian and bicycle safety,

*Project completed with another firm.

operations, and encroachment along the City’s main
arterial roadway, State Route 12.
Project Traffic Engineer
Fortuna Boulevard Paving and Pedestrian
Improvements Project | City of Fortuna |
Fortuna, CA
Mr. Penry served as Project Traffic Engineer for this
roadway rehabilitation and sidewalk, curb, gutter, and
pedestrian ADA improvements. The project included the
final design of dual zone, solar powered, audible,
pedestrian activated safety crossing enhancement, which
included the use of in-roadway warning lights, flashing
beacons, and LED enhanced roadway signage.
Project Manager
State Route 255/Samoa Blvd. Gateway
Improvements | City of Arcata | Arcata, CA
Responsible for the Traffic Impact Study (TIS),
Construction Inspection and Engineering for the City’s
proposed project, which consisted of a reconfiguration of
nearly 1 mile of Samoa Boulevard (SR 255), from the
North Western Pacific Railroad (NWPRR) grade crossing
to the interchange with US Highway 101. The project
included the Construction Management services and
engineering design services, however at the request of
Caltrans, electrical inspections services were added
through the right-of-way and included close coordination
and observation of improvements during construction.
Traffic Engineer/Project Manager
On-call Project Management & Traffic
Engineering Services | City of San Pablo | San
Pablo, CA
Traffic Engineer/Project Manager for several
transportation Capital Improvement Projects, including;
the Old Town Neighborhood Traffic Study Implementation
Project, the Broadway Avenue Reconstruction and Traffic
Calming Project, and the 23rd Street “Road Diet”
Implementation Project. In addition to direct management
of third party consultants to the City of San Pablo, he has
provided on-call traffic engineering services directly and
indirectly associated with the projects.

Work history
2017 – present

GHD, Santa Rosa, CA

2015 –2018
2008 – 2015

CHS Consulting, San Francisco,
CA
GHD, Santa Rosa, CA

2005 – 2008

City of Petaluma, CA

2004 – 2005

GHD, Santa Rosa, CA

1998 – 2004

Whitlock & Weinberger
Transportation, Santa Rosa, CA
Higgins Associates, Gilroy, CA

1996 – 1998
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