AGENDA ITEM 11.c. (Pages 162-182)
Reservoir B Rehabilitation Project
Planning & Design Contract Amendment 1

PARADISE IRRIGATION DISTRICT
6332 Clark Road, Paradise CA 95969

Our water. Our future.

I

Phone (530)877-4971

I

Fax (530)876-0483

"Paradise Irrigation District (PID) is dedicated to the business of producing and
delivering a safe, dependable supply of quality water in an efficient, cost effective
manner with service that meets or exceeds the expectation of our customers."
Please consider how this agenda item relates to our mission.

TO:

Board of Directors

FROM:

Kevin Phillips, Interim District Manager
Jim Passanisi, Treatment Superintendent

DATE:

September 20, 2017

RE:

Reservoir B Rehabilitation Project
Planning & Design Contract Amendment 1
Board Meeting September 20, 2017

Waterworks Engineer’s scope of work in their proposal dated April 14, 2017 assumed
design was only needed at the Reservoir B site, with some work at the WTP. Their
scope did not include the A Zone Pipeline or the pump station because the hydraulic
deficiency evaluation had not yet determined if the components were integral to the
operation of Reservoir B. The Conceptual Report dated July 2017 presented at the
Board’s workshop justified the pipeline and pump station as a necessary part of the
project. The State Revolving Fund staff were advised of the change in project scope
and indicated that the additional work and time could be included in a Funding
Agreement amendment.
The Table below provides a comparison of components in the original contract scope
with the recommended changes to the project that were explained in the Conceptual
Design Report.
Original Contract Scope

Recommended Project Scope

Design of 2 Steel Reservoirs

Design of 2 Steel Reservoirs

Design of Access Road

Design of Access Road

Design of Bifurcation Berm

NA

Design of 36” Pipeline Re-route

NA

Design of Refeed of Existing Plant
Water Pump Station
NA

NA

NA

Design of Zone A Pump Station (to feed
Reservoir A and Plant Water)
Design of Zone A Transmission Main (to feed

NA

Design of Pump Station #2 PRV
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Reservoir A)
The Table below provides a comparison of the original project budget with the cost for
the recommended project scope to be included in the Contract Amendment 1.
Subtask Title
1
2
3
4.1
4.2
4.3
5.0

Project Management
Conceptual Engineering
Preliminary Engineering
Final Design – 60%
Design
Final Design – 90%
Design
Final Design – Bid
Document
Engineering Assistance
During Bidding
Project Total:

Original
Project
Budget
$25,872
$59,121
$121,568
$118,388

Amendment
1 Budget

Total Project
Budget

$0
$0
$84,089
$65,342

$25,872
$59,121
$205,657
$183,730

$98,292

$58,814

$157,106

$68,772

$51,366

$120,138

$0

$22,340

$22,340

$492,013

$281,951

$773,964

A detailed breakdown of the engineering costs summarized above is presented in the
Engineer’s Fee Estimate attached.
The following documents (Items 1 – 3) attached with this memo, provide details
proposed in the recommended project scope, and a summary of the tasks include the
following:
1.

Exhibit A – Scope of Work
a. Reason for Amendment 1
b. Subtask 3 – Preliminary Engineering for A Zone Pipeline and Pump Station
3.1 Geotechnical Investigation
3.1.1 Pre-Exploration
3.1.2 Subsurface Exploration
3.1.3 Laboratory Testing
3.1.4 Geotechnical Analysis
3.1.5 Geotechnical Reporting
3.2 CEQA Documentation
3.2.4 Special Studies
3.2.4.1 Biological Resources Assessment
3.2.4.2 Wetland Delineation
3.2.4.3 Cultural Resources Investigation
3.3 Preliminary Design Report
1) Zone A Pump Station
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a) General System Description
b) Zone A Demand
c) Overall System Hydraulics
d) Pump Selection
e) Pump Station General Arrangement
f) Pump Station Building
g) Electrical
h) Controls
i) Refeed of Plant Water Supply
j) Maintenance of Plant Operations During Construction
k) Cost Estimate
2) Zone A Transmission Main
a) Pipeline Alignment (Pipeline Plan Only)
b) Existing Utilities
c) Property Ownership (Easement, Right of Way and Encroachment)
d) Thrust Restraint Analysis
e) Surge Analysis
f) Pipe Material Selection
g) Traffic Control
h) Cost Estimate
i) Pump Station #2 PRV Addition
j) General Piping Arrangement
k) Cost Estimate
3.4 Surveying
3.4.1 Zone A Transmission Main Survey Data Reconciliation
3.4.2 Reservoir B Ground Surveying
c. Subtask 4 Final Design and Contract Documents
4.1 60% Design Submittal
4.2 90% Design Submittal
4.3 100% Design Submittal
d. Subtask 5 Engineering Assistance During Bidding
2. Exhibit B - Engineering Fee
3. Exhibit B - Engineer’s Fee Estimate
An important aspect regarding the Fee Estimate is the Engineering Percentage (%) of
Construction. Normally, the percentage is 10 to 12%, instead of 7.1% as indicated
below, which indicates Waterworks is providing good value for their work. Even if the
Construction Cost estimates were 15% lower; (i.e., $9,265,000) than $10,900,000 as
stated below, the percentage increases to 8.4%.
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Construction Cost
Estimates

Original Project (Reservoir B)
Total
Hours
Fee
2756
$492,013
Amendment 1 (Zone A Pump
Station and Pipeline) Total
Hours
Fee
1712
$281,951
Revised Project Total
Hours
Fee
4468
$773,964

Engineering % of
Construction

(from the CDR)
$6,200,000

7.9%

$4,700,000

6.0%

$10,900,000

7.1%

Project Schedule
To accommodate the additional scope, the remaining estimated project schedule
milestones are amended as follows. Note that this schedule matches the overall project
schedule presented in the Conceptual Design Report.
Subtask Title
3
Preliminary Engineering
PDR Review Meeting
4.1
Final Design – 60% Design
60% Design Workshop
4.2
Final Design – 90% Design
90% Design Workshop
4.3
5.0

Final Design – Bid
Documents;
Bidding & Assistance

Schedule
8/1/17-10/13/17
Week of 10/16/17
10/23/17-12/8/17
Week of 12/11/17
12/18/17-1/19/18
Week of 1/22/18
1/29/18-2/23/18
TBD

Notes

Draft Plans Due to
SRF 2/1/18
Final Plans Due to
SRF 5/1/18

Requested Action:
“I move to approve Waterworks Engineers Contract Amendment 1 needed to provide
additional engineering services for the project, which is justified in the Conceptual
Design Report in the amount of $281,951 for a revised project total not to exceed
$773,964.”
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-

EXHIBIT A - SCOPE OF WORK
REASON FOR AMENDMENT 1
In the development of the Conceptual Design Report, a project recommendation was formed. This
recommended project is as follows (excerpted from the Conceptual Design Report):

1. Install new Reservoir A Pumps at the WTP adjacent to the TWST
2. Install a new 16” Transmission Main from the WTP directly to Zone A along the New
Skyway Alignment
3. Modify Pump Station #2 with a Pressure Regulating Valve station to allow Reservoir A to
feed Zone B
4. Replace the existing Reservoir B with two 2.6 MG steel tank reservoirs
In the contract scope for this project, several scope assumptions were made. Those assumptions are
listed in the contract scope, and restated below in bold:
1.

This scope has been written with the assumption that Initial Design Concept 2 will be
implemented. This is not a presumption that Initial Design Concept 2 will be the selected
alternative, however we made this assumption in order to provide a basis for an accurate
scope and fee proposal for the project. If a significantly different design concept is
selected, scope and fee changes to the remaining tasks, if needed, will be discussed and
agreed to prior to continuing.
NOTE: Initial Design Concept 2 was summarized in the project proposal as follows:
1. The existing reservoir is replaced with two 5-MG steel storage tanks with a water depth
of 20-ft
2. New steel storage tank construction is phased using a bifurcating berm to put the south
half of the reservoir back in service while Tank 1 (the north tank) is constructed.
3. 36” pipeline on Reservoir B site is re-routed (both temporarily and permanently) in
support of the new tank layout
4. Maintenance road within the Reservoir B site is re-aligned to the new tank layout
5. The Plant Water Pump Station is re-fed directly from the TWST reservoir, upstream of
the weir. This will disconnect the Plant Water Pump Station operation from the Zone B
HGL and will allow for full usage of the depth of the new 5-MG steel storage tanks down
to el. 2168.
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There are pluses and minuses when comparing the project that the contract scope was
based on and the recommended project after the Conceptual Design Report analysis was
completed. The following table summarizes the differences:

Contract Scope
Recommended Project Scope
Design of two Steel Reservoirs
Design of two Steel Reservoirs
Design of Access Road
Design of Access Road
Design of Bifurcation Berm
n/a
Design of 36” Pipeline Re-route
n/a
Design of Refeed of exst Plant Water Pump n/a
Station
n/a
Design of Pump Station #2 PRV
n/a
Design of Zone A Pump Station (to feed
Reservoir A and Plant Water)
n/a
Design of Zone A Transmission Main (to feed
Reservoir A)
To further clarify the differences between the project scope, there were very specific
assumptions stated in the contract scope regarding the potential for designing a Reservoir A
pipeline (again restated below, in bold):
2.

3.

The following Preliminary Design tasks associated with the Reservoir A pipeline are not
included in this scope (but can be added if Reservoir A Pipeline is part of the selected
project):
a. Reservoir A Pipeline route study
b. Reservoir A Pipeline geotechnical study
c. Reservoir A Pipeline CEQA Initial Study
d. Reservoir A Pipeline survey
Final Design scope is based on the design of the following:
a. Reservoir B site grading and yard piping. It is assumed that all work will be on the
Reservoir B site (including 0.45-acre take)
b. Reservoir B steel tanks and foundations, level instrumentation and tank mixing system
c. Yard Piping Improvement at Water Treatment Plant to connect Treated Water Storage
Tank (TWST) to Plant Water Pump Station
d. CEQA Mitigated Negative Declaration

In order to add the design of the Zone A Pump Station and Transmission Main to the project, it is
proposed that the following general changes be made to Water Works Engineers contract scope:
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1. Subtask 3 – Preliminary Engineering
a. 3.1: Geotechnical Investigation
Change the Geotechnical Engineering Scope to accommodate the Zone A Pump Station
and Pipeline work. This is proposed to be done by keeping the same number of drill hole
locations as the original scope, but spreading them out along the pipeline route and at
the pump station site along with the Reservoir B site. This will result in no change in fee
for the geotechnical work.
b. 3.2: CEQA Documentation
Add the Special Studies required to complete the pipeline and pump station CEQA
documentation.
c. 3.3: Preliminary Design Report
Add the effort needed to expand the PDR scope to include the preliminary design of the
Zone A Pump Station and Transmission Main along with the Reservoir B tank site.
d. 3.4: Surveying
Add surveying scope to reconcile the pipeline survey files currently available, along with
conduct a detailed ground survey of the Reservoir B pipeline site (the provided survey is
only aerial survey, which is less accurate than a ground survey and may lead to
increased construction change order risk)
2. Subtask 4 – Final Design
a. Increase the level of effort for all final design tasks to include the Zone A Pump Station
and Transmission Main along with the Reservoir B tank site.
Detailed descriptions of these changes in scope follow:
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SUBTASK 3 – PRELIMINARY ENGINEERING
Subtask 3.1 – Geotechnical Investigation
The contract scope was based on studies being performed at the B Reservoir site to provide
geotechnical characterization and design-level geotechnical recommendations for design of the
selected concept for the site. This work still needs to be performed, but in addition, the Zone A Pump
Station site needs to be characterized and the Zone A transmission main route needs to have
geotechnical assessment performed. We have taken the approach of changing the overall scope to
accommodate the new needed data without increasing our fee. This is accomplished by reducing the
amount of geotechnical exploration performed at the Reservoir B site and reassigning that effort along
the pipeline route and at the Zone A Pump Station site. The original scope was based on RFP
requirements and we believe that a reduced amount of geotechnical investigation will adequately
characterize the site for tank design, allowing for geotechnical investigation of the Zone A Pump
Station and Transmission Main alignment to be performed within the same level of effort and fee.
To that end, the following will replace Task 3.1.1. through 3.1.5 in the contract scope. Modified or
added text is shown in bold.

Task 3.1.1 – Pre-Exploration
Prior to subsurface exploration, ENGINEER will mark proposed drill hole locations and contact
Underground Service Alert (USA) to assist in identifying potential buried utility conflicts. ENGINEER will
also obtain all necessary drilling permits, which are issued by Butte County Environmental Health
Division. In addition, ENGINEER will obtain encroachment permits from Butte County for exploration
along New Skyway. If necessary, an encroachment permit will be obtained from the Town of Paradise
for exploration along Skyway.

Task 3.1.2 – Subsurface Exploration
We propose to advance eight to ten drill holes, distributed between the B Reservoir site, the proposed
pipeline, and the proposed pump station site. The drill holes for the pump station and pipeline will be
advanced using 8.25-inch diameter hollow-stem augers. The pump station exploration will extend at
least 5 feet below the bottom of the proposed pump cans or until practical refusal is encountered,
whichever is shallower. The explorations for the proposed pipeline will extend to depths of up to 5 to
10 feet below the proposed pipeline invert depth. The drill holes at the Reservoir B site will be
advanced using 8.25-inch diameter hollow-stem auger until rock is encountered then converted to
coring at one to two drill hole locations. Those core holes will extend a minimum of 15 feet into the
underlying volcanic rock materials.
At each drill hole location, sampling within soil materials will be performed at no greater than 5-foot
depth intervals using SPT and California modified split-soon samples that will be driven using a 140pound auto trip hammer or cathead in accordance with standard test method ASTM D1586-11. SPT
samples will be collected in a sample bag, labeled, and transported to our laboratory for testing.
California modified split-spoon samples will be collected in 2.5-inch diameter by 6-inch long brass or
stainless steel sleeves. Those sleeves will be capped, labeled, and transported to our laboratory in
foam-cushioned boxes.
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Within rock, a triple-barrel coring system will be utilized to obtain up to 5-foot-long continuous rock
cores. The rock cores will be placed within core boxes that will be labeled by drill hole number, run, and
depth increment. The core boxes will be returned to our office for further laboratory testing.
ENGINEER’s personnel will log the soils and rocks exposed in the explorations, and will obtain samples
for visual examination, classification, and laboratory testing. Logging of soils will be performed using the
Unified Soil Classification System (USCS) and Caltrans rock core descriptive methods. We will estimate
exploration locations using a compass and tape measure from known geographic control points on the
property and by the use of a handheld Global Position System (GPS) receiver. It is assumed that a
source of water will be available for our use at the reservoir site
All drill holes will be destroyed using cement grout. Cuttings from drilling operations will be dispersed
on site. Traffic control will be provided, where required, at drill holes located along New Skyway.

Task 3.1.3 – Laboratory Testing
Soil samples obtained during Task 3.1.2 will be delivered to ENGINEER’s laboratory for testing. It is
anticipated that the following laboratory tests will be performed during the course of this study:

ANTICIPATED LABORATORY TESTING SCHEDULE
Test
In-Situ Moisture Density
Atterberg Limits
Grain-Size Distribution
Direct Shear
Unconfined Compression Tests
R-Value
Soil Chemistry (for corrosion)

Standard Test Method
ASTM D2937
ASTM D4318
ASTM D422
ASTM D3080
ASTM D2166
ASTM D2844
AASHTO T290/291

Number of Tests
25
4
4
2
4
1
2

The actual types and numbers of tests that will be performed cannot be estimated until after the field
exploration has been performed.

Task 3.1.4 – Geotechnical Analysis
Upon completion of the above-noted tasks, ENGINEER will perform geotechnical evaluations for the
project. Those evaluations will include the following:
 Subsurface soil and rock profiles;
 Excavatability of the on-site soils and rocks;
 Anticipated total and differential settlement values beneath the proposed structures;
 Mitigation alternatives to reduce total and differential settlement to tolerable thresholds.
 Static and dynamic lateral earth pressures for buried and retention structures;
 Evaluation of groundwater depths and distribution;
 Mitigation alternatives to reduce impacts of groundwater on the proposed project;
 Evaluation of expansive soil influence on project foundations and improvements;
 Allowable bearing capacities, friction coefficients, passive pressures, etc.;
 2016 CBC seismic design parameters;
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Modulus of soil reaction (E’) values for the proposed pipeline;
Passive pressures for thrust resistance along the pipeline;
Site specific seismicity and response spectra for the proposed tank; and
Soil chemistry evaluation for corrosion and cement type suitability.

-

Task 3.1.5 – Geotechnical Reporting
Results of the field investigation, laboratory tests, and engineering analyses will be summarized and
concluded in a geotechnical report. That report that will contain, at a minimum, the following:
 A description of the proposed project including a site plan showing the approximate location of the
explorations advanced for this study;
 A description of select, existing, available data collected, reviewed, and utilized during this study;
 A discussion regarding geologic hazards that could impact the project site;
 A description of the site surface and subsurface conditions encountered at the time of our field
investigation;
 A geologic map showing the distribution of earth materials across the project site;
 Geologic cross sections prepared across selected, critical portions of the site depicting subsurface
soil and groundwater conditions encountered during this study;
 Estimates of total and differential settlement that could impact the proposed tanks, including
mitigation measures to reduce those settlement values to tolerable thresholds, when necessary;
 CBC seismic design parameters;
 Site specific seismicity and response spectra;
 Recommendations related to geotechnical aspects of:
 Site grading and drainage, including compaction criteria and potential reuse of on-site soils as
select backfill materials;
 Cut and fill slope inclinations;
 Pipe and trench zone backfill and compaction;
 Modulus of soil reaction (E’) for native soils, backfill soils, CLSM, and composites for pipeline
design;
 Allowable bearing capacities for the tanks and associated structures;
 Allowable passive pressures for foundations, thrust blocks, and piers;
 Lateral earth pressures (active, at-rest, and passive) under static and dynamic conditions for
retention structures;
 Coefficients of friction for soil materials;
 Temporary excavations and shoring;
 Cement type based on soil chemistry;



An appendix presenting a summary of the field investigation including exploration logs denoting
sampling intervals and laboratory test results;
An appendix presenting the results of our laboratory testing.
Meetings
Deliverables




None
Geotechnical Report (as described)

Subtask 3.2 – CEQA Documentation
The preparation of an Initial Study/Negative Declaration or Mitigated Negative Declaration (IS/ND or
MND) on behalf of the PID as defined in the contract scope will be performed to incorporate not only
the Reservoir B site, but also the Zone A Pump Station site and Zone A Transmission Main Route.
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Subtasks 3.2.1 through 3.2.3 of the original scope of work will remain as stated. However, the addition
of the Zone A Transmission Main has precipitated the need for several Special Studies to support the
CEQA process. Those Special Studies are being added as Task 3.2.4

Subtask 3.2.4 – CEQA Special Studies
ENGINEER will perform the following Special Studies to complete the CEQA process for the Zone A
Transmission Main.

Subtask 3.2.4.1 Biological Resources Assessment
To fully characterize the biological resources present within the proposed study area and assess
potential project-related impacts, ENGIEER will complete the following:
1) Review existing biological resources information obtained during previous investigations for nearby
projects, review the California Natural Diversity Database (CNDDB) and the California Native Plant
Society (CNPS) database for reported occurrences of special-status species within the project vicinity
(approximately 5 miles), and review an official species list obtained from the USFWS.
2) Conduct a reconnaissance-level biological survey to assess the vegetative communities present on
the site. The field survey will identify and map each vegetative community type, significant features
(e.g., nest trees, potential jurisdictional waters), and habitats with potential to support specialstatus plants and animals. Information collected during the biological survey will be used to support
the habitat-based assessment of special-status plants and animals with potential to occur in the
study area. Protocol-level or targeted surveys for plants and wildlife are not anticipated at this time.
Suitable habitats for special-status species and the location(s) of other sensitive biological resources
will be mapped, using GIS software.
3) Prepare a biological resources assessment report that describes the methodology and results of the
field assessment. If sensitive biological resources (e.g. special-status species, waters of the U.S.,
riparian/wetland habitats) are identified within the project area, NSR will provide an assessment of
potential project-related impacts and recommend mitigation measures designed to reduce potential
impacts to a less than significant level, which will be incorporated into the environmental document.
Separate sections will be included that fully addresses species that are listed and proposed for listing
under the federal ESA to facilitate the federal cross-cutter coordination by the SWRCB-DDW. In
addition, avoidance measures to protect nesting migratory bird species will be provided, as
necessary, to demonstrate compliance with the Migratory Bird Treaty Act. The documentation will
be prepared in draft form for review by the PID and WWW and in final form for submission to the
SWRCB. A revised draft which incorporates comments from the PID and WWE will be submitted to
the SWRCB-DDW. A final version of the report will address any comments provided by the SWRCBDDW.
Meetings
Deliverables




None
Two (2) copies of administrative draft biological resources assessment report; Five (5)
copies of the draft biological resources assessment report; and Five (5) copies of the
final biological resources assessment report; along with PDFs of each report
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Subtask 3.2.4.2 Wetland Delineation
Conduct a delineation of waters of the United States and prepare a report that can be submitted to the
U.S. Army Corps of Engineers (Corps) – Sacramento District for verification in support of the Clean Water
Act permitting process. The delineation will entail a review of aerial imagery, topographic maps, and
available wetlands data for the study area; a field survey to delineate the boundaries of federal
jurisdictional waters (three-parameter) and state jurisdictional waters (single-parameter), including
wetlands and the ordinary high water mark of bed-and-bank features located within the study area,
using methods prescribed by the Corps; and preparation of a report.
1) Ill Prepare maps, utilizing geographic information systems technology, on base topographic maps
of the study area or aerial imagery provided by WWE.
2) Ill Compile the results of the delineation in a report, which will be provided to the PID and WWE
for review and approval. The delineation report will contain background information, data sheets,
and a delineation map (minimum scale of 1”=200’). Following PID and WWE review, the report will
be finalized. At the request of the PID, NSR will submit the delineation report to the Corps with a
request for verification.
3)

If necessary, NSR will attend a field verification meeting with Corps staff and revise the
delineation map to address any comments provided by the Corps.
Meetings



Deliverables



Attendance by a wetland scientist at one (1) field meeting with a Corps representative
to verify the delineation, if required.
Two (2) copies of draft delineation report; Four (4) copies of the final delineation report

Subtask 3.2.4.3 Cultural Resources Investigation
ENGINEER will conduct a cultural resources investigation that includes the following elements:


Area of Potential Effect (APE)—ENGINEER will delineate the appropriate APE boundaries for the
proposed project, covering both vertical and horizontal limits, as appropriate.



Pre-Field Records Search and Research—In order to determine presence/absence of cultural
resources; presence/absence of previous survey coverage; and to compile historical information
relevant to the proposed project, ENGINEER will conduct a records search of existing background
and support materials from the California Historical Resources Information System (CHRIS)
Northeast Information Center at Chico State, University and other historical primary resource
venues (i.e., libraries, historical societies, etc.) as necessary and appropriate.



Native American Outreach—ENGINEER will contact the Native American Heritage Commission
(NAHC) and request a search of the NAHC Sacred Lands File and a list of local Native American
representatives for AB-52 and Section 106 consultation purposes. The purpose of this consultation
will be to determine if any Native American groups or individuals have any interest in or concerns
with the proposed project. NSR will contact each individual or tribal group on the NAHC list by letter
and two follow-up phone calls if necessary.



Pedestrian Survey— ENGINEER will conduct an intensive pedestrian survey of the APE by walking
systematic transects spaced no greater than 15 meters apart over the entire APE. The pedestrian
survey will identify:
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o

the presence or absence of cultural resources visible on the surface in the APE;

o

the present condition of the local environment;

o

environmental factors that may have affected use of the areas by prehistoric and historic
occupants (e.g., elevation, food or material resources, proximity to water); and

o

environmental factors that may have limited the survival or visibility of archaeological
remains (e.g., erosion, or modern disturbance.

-

'

Cultural Resources Inventory and Evaluation Report—Following completion of the archival research
and survey tasks, NSR cultural resources specialists will prepare cultural resources inventory and
evaluation report. This report will adhere to Section 106 requirements and will conform to the
guidelines detailed in Archaeological Resource Management Reports: Recommended Contents and
Format (California Office of Historic Preservation 1979). This report will include succinct overviews
of the project’s regulatory, environmental, and cultural contexts, discuss Native American
community outreach and consultation efforts, describe in detail any cultural resources documented
in the APE, and provide National Register of Historic Places listing eligibility recommendations for
each recorded site or feature. The initial draft of the report will be submitted to the PID and WWE
for review. A revised draft which incorporates comments from the PID and WWE will be submitted
to the SWRCB-DDW. A final version of the report will address any comments provided by the
SWRCB-DDW. Revisions are expected to be minimal and are not expected to require additional
research or fieldwork. Because of the confidential nature of cultural resources information, the
report will be provided as a stand-alone report and will not be distributed to the public.
Meetings
Deliverables




None
Two (2) copies of administrative draft cultural report; Five (5) copies of the draft
cultural report; and Five (5) copies of the final cultural report; along with PDFs of each
report.

Subtask 3.3 – Preliminary Design Report
The Preliminary Design Report will be expanded to include the Zone A Pump Station, Zone A
Transmission Main and Pump Station #2 PRV Addition. ENGINEER shall produce a Preliminary Design
Report including, at a minimum, the following information (expanded scope shown in bold):
1) Conceptual Design Summary
2) Zone A Pump Station
a) General System Description
b) Zone A Demand
c) Overall System Hydraulics
d) Pump Selection
e) Pump Station General Arrangement
f) Pump Station Building
g) Electrical
h) Controls
i) Refeed of Plant Water Supply
j) Maintenance of Plant Operations During Construction
k) Cost Estimate
3) Zone A Transmission Main
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4)

5)

6)
7)
8)

a) Pipeline Alignment (Pipeline Plan Only)
b) Existing Utilities
c) Property Ownership (Easement, Right of Way and Encroachment)
d) Thrust Restraint Analysis
e) Surge Analysis
f) Pipe Material Selection
g) Traffic Control
h) Cost Estimate
Pump Station #2 PRV Addition
a) General Piping Arrangement
b) Cost Estimate
Reservoir B Replacement
a) Reservoir B Fill Hydraulics
b) Summary of Constraints
i) Topography
ii) Existing Utilities
iii) Geotechnical
iv) Environmental
c) Preliminary Tank Layout
d) Preliminary Grading and Storm Water Management
e) Surface Improvements
f) Yard Piping
g) Tank Design
i) Tank Design Criteria
ii) Tank Foundation Requirements
iii) Tank Mixing Alternatives and Recommendation
h) Reservoir B Cost Estimate
Construction Schedule and Constraints
Permitting Requirements
Total Project Cost Estimate Summary

Meetings
Deliverables




-

Preliminary Design Report Review Meeting
Preliminary Design Report (Draft and Final), 8 hardcopies + PDFs

SUBTASK 3.4 – SURVEYING
No surveying was included in the original project scope. It was our understanding at the time that there
were survey files available for design of the necessary improvements. While there are some detailed
ground survey files available for the Zone A Pump Station and Zone A Transmission Main, the files have
some coordination problems, and need to be manipulated and
The only survey file available for the Reservoir B site is an aerial survey. The lack of accuracy in the aerial
survey creates some risk that the design of the reservoir site improvements and grading will not be
accurate and will result in more risk of construction change order requests due to inaccurate
information regarding grading quantities and grading plans. The following additional survey tasks
(shown in bold) are required to complete the design of the project with appropriate accuracy to
construct the project while minimizing risk.
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Subtask 3.4.1 – Zone A Transmission Main Survey Data Reconciliation

-

ENGINEER shall perform the following tasks with the Zone A Transmission Main Survey Files
1) Combine the existing AutoCAD dwg files as provided by CLIENT. The drawing files were created on
different coordinate systems, but appear to have a common elevation datum. Survey control
points common to both drawings will be utilized to control the merging of the two drawings. The
L&L survey will be translated to the GDA Skyway topographic. No translation is proposed for the
vertical datum.
2) Create a surface model. Using the existing survey points, contours, TIN and 3D lines contained
within each drawing, develop an AutoCAD Civil 3D surface model for the project.
3) Right of Way. Review of the GDA archive files disclosed a drawing file that contains the surveyed
right of way and centerline information for the Skyway. ENGINEER will merge this right of way file
into the project base map. No additional right of way surveying, resolution or verification is
proposed at this time.
4) Provide one day of field verification to locate any critical surface features on the pipeline
alignment and confirm their location.
Meetings
 None
Deliverables
 AutoCAD Civil 3D drawing file of complete pipeline survey and TIN surface model

Subtask 3.4.2 – Reservoir B Ground Surveying
ENGINEER will perform the following tasks to develop an accurate and detailed survey of the
Reservoir B site:
1) Review the current Preliminary Title Report and/or current vesting and easement deeds for APN
050-070-075, 077 and 083, as provided by Client. If no title work exists, NorthStar can work with a
local title company to obtain a current report. Without a current title report, or deeds provided by
the owner, NorthStar will be unable to identify easements, if any. The expense for said report is
not included in the fee estimates provided herein. We find title reports generally cost under $600
per parcel.
2) Establish horizontal and vertical control onsite by GPS ties to the published Town of Paradise
G.P.S. Ground Control. If adequate GPS ties cannot be obtained, the horizontal and vertical datum
will be assumed.
3) Perform a topographic survey of the subject site and private access road. The survey shall include
all hardscape and topographic features, perimeter of the reservoir, roadways, surface features of
utilities and trees larger than 5” diameter at breast height.
4) Perform a boundary survey of the subject site. Existing survey maps of record exist for the site.
NorthStar will find sufficient monuments of record to accurately compile the existing mapped
boundaries. Easements, as disclosed by the title work provided, will be compiled.
5) Compile existing utility information from surface features and plan data as provided by Client.
6) The site survey will be reduced in AutoCAD Civil 3D and will include all surveyed features, a
surface model, utilities and record boundary lines and easements.
Meetings
 None
Deliverables
 AutoCAD Civil 3D drawing file of Reservoir B Site
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SUBTASK 4 – FINAL DESIGN AND CONTRACT DOCUMENTS
ENGINEER will prepare the necessary contract documents (construction plans, typical details,
specifications, and cost estimates) for the project, based on the design criteria and recommendations
included in the Preliminary Design Report, input from District staff, and in conformance with District’s
standards and specifications for equipment preferences. The preparation of contract documents will be
completed in three submittals: 50%, 90% and Final Bid Documents. Prior to each submittal, the work
product will be reviewed through ENGINEER’s QA/QC process and, upon submittal to the CLIENT, will
have been reviewed and revised in accordance with the QA/QC plan. Submittal of the 50% and 90%
review documents will occur at Project Review Workshops with the entire project team. The contents of
the submittal will be presented to CLIENT to familiarize the group with the information being submitted
and the design thought process behind the work. Following the Project Review Workshop, the CLIENT
will have a 2-week review period to provide any additional comments which were not brought forward
in the project kickoff meeting. The design will generally include the following major components:













Civil Plans
Yard Piping Plans
Demolition Plan
Underdrain System
Tank Foundations
Site Geotechnical Improvements
Bifurcation of existing reservoir for temporary storage (if applicable)
Storage Tanks (Structural and Mechanical)
Landscaping Plan (if applicable)
Electrical and Instrumentation and Control Systems
Construction Schedule
Cost Estimate

Subtask 3 will include the preparation of 50%, 90% and 100% Design Documents (plans, specifications
and cost estimates).

Subtask 4.1 - 60% Design Submittal
The 60% design submittal will communicate to the CLIENT the project design so that meaningful
discussion can take place and the core project decisions can be made as a group. ENGINEER will use a
combination of design drawings, 3-dimensional CADD models, manufacturers’ information and other
communication tools to allow the CLIENT an opportunity for significant input into the design process.
The following deliverables will be provided by ENGINEER with this submittal (expanded scope shown in
bold):
1) Reservoir B Drawings:
a) Process Flow Schematic
b) Civil Plans:
i) Site Grading, Paving, Tree/Vegetation Removal, Staging Areas, Slope Stabilization, Drainage,
etc.
ii) Truck and traffic routing
iii) Landscaping Plan
c) Temporary Facilities (incl. bifurcation of existing reservoir, if necessary; dewatering plan)
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2)

3)

4)
5)
6)

d) Yard Piping Plan
e) Demolition Plans
f) Structural Plans and Elevations (Foundations, retaining walls, etc.)
g) Mechanical Plans and Sections, including structure geometries
h) Process and Instrumentation Diagrams
i) Electrical Single-line Diagram and Site Plan
Zone A Pump Station Drawings:
a) Civil Plans
i) Site Grading and Paving, Drainage
b) Yard Piping Plan
c) Architectural/Structural Plans and Elevations
d) Mechanical Plans and Elevations
e) Process and Instrumentation Diagrams
f) Electrical Single-line Diagram and Site Plan
Zone A Pipeline Drawings
a) Pipeline Key Plan and Contractor Staging Plan
b) Plan and Profile Drawings for Pipeline
c) Tie-ins and Crossings
d) Pipeline Appurtenances
e) Traffic Control Drawings
Technical Specifications:
a) Draft of Division 11, 13 and 15 specifications
Construction Cost Estimate
Construction Schedule




Meetings
Deliverables

-

60% Design Review Meeting
60% Design Drawings (11x17), 8 hardcopies + PDFs
60% Specifications, Cost Estimate and Schedule, 8 hardcopies + PDFs

Subtask 4.2 - 90% Design Submittal
In general, the 90% Design Submittal will be a complete project package, with all design drawings,
details and specifications completed. The period between 90% and 100% should solely be dedicated to
minor inter-disciplinary coordination and final QA/QC checking of all documents. In the 90% submittal,
2-dimensional plan and section drawings are incorporated with 3-dimensional isometrics to clearly show
how complex piping systems are to be constructed. In addition to the items listed for the previous
submittal, the following will be provided with this submittal:
1) Completion of remaining technical specifications
2) Final Geotechnical Report (as outlined in Subtask 2.2)
Meetings
Deliverables





90% Design Review Meeting
90% Design Drawings (11x17), 8 hardcopies + PDFs
90% Specifications, Cost Estimate and Schedule, 8 hardcopies + PDFs
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Subtask 4.3 - 100% Design Submittal

-

The 100% Design Submittal will be prepared and submitted to the CLIENT for CLIENT’s use in moving to
the bid period. Comments provided by the CLIENT at the 90% design stage or QA/QC comments
generated by ENGINEER’s QA/QC review team will be addressed and the project set will be completed.
Meetings
Deliverables





None
100% Design Drawings (11x17), 8 hardcopies + PDFs
100% Specifications, Cost Estimate and Schedule, 8 hardcopies + PDFs

Subtask 4.3.1 - SWPPP
The 100% submittal will also include the development Stormwater Pollution Prevention Plan (SWPPP) in
accordance with the California NPDES General Permit for Storm Water Discharge for the project. The
SWPPP will incorporate Best Management Practices (BMPs) which are intended to reduce the amount of
pollutants contained in storm water runoff from the project both during construction and on a longterm basis. These BMPs will also be incorporated into the construction documents for the 100% design
submittal. ENGINEER will assist with the electronic submittal of the SWPPP to the State SMARTS
website. The continuation of SWPPP activities through construction, Notice of Termination and postconstruction monitoring is not a part of this scope and will need to be scoped separately, along with all
other aspects of construction management for the project.

SUBTASK 5 – ENGINEERING ASSISTANCE DURING BIDDING
ENGINEER will provide the following Engineering Assistance During Bidding:
1) Distribute plans and specifications to prospective bidders
2) Conduct Pre‐bid Conference
3) Respond to contractor inquiries during bid advertisement
4) Prepare and distribute addenda to bidders as required
5) Review bids received, make recommendation to the CLIENT
Meetings
 Pre-Bid Conference
Deliverables




Addenda as Required
Bid Recommendation Letter

SCHEDULE
To accommodate the additional scope, the remaining estimated project schedule milestones are
amended as follows. Note that this schedule matches the overall project schedule presented in the
Conceptual Design Report.
Subtask
3
4.1
4.2

Title
Preliminary Engineering
PDR Review Meeting
Final Design – 60% Design
60% Design Workshop
Final Design – 90% Design
90% Design Workshop

Schedule
8/1/17-10/13/17
Week of 10/16/17
10/23/17-12/8/17
Week of 12/11/17
12/18/17-1/19/18
Week of 1/22/18

Notes

Draft Plans Due to SRF
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4.3

Final Design – Bid Documents

1/29/18-2/23/18

2/1/18
Final Plans Due to SRF
5/1/18

-
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EXHIBIT B - FEE
ENGINEERING FEE
Payment for Subtasks 1 through 4 will be on a Time and Expense basis and invoiced in accordance with the
Hourly Wage Rates in the following table.
Classification
AA
T1
T2
T3
E1
E2
E3
E4
E5

Title
Administrative
Drafter
Designer
Senior Designer
Staff Engineer
Associate Engineer
Project Engineer
Senior Project Engineer/Project Manager
Principal Engineer

Hourly Rate
$96
$81
$109
$133
$119
$146
$165
$191
$221

Notes:
1.
2.
3.

A markup of 10% will be applied to all project related Direct Costs and Expenses.
An additional premium of 25% will be added to the above rates for Expert Witness and Testimony Services.
These rates are effective through December 31, 2017. A 3% increase will be added for any services performed in 2018 and each year
thereafter.

Total Budget for each task will be as follows:
Subtask
1
2
3
4.1
4.2
4.3
5.0

Title

Original Project
Budget
$25,872
$59,121
$121,568
$118,388
$98,292
$68,772
$0

Project Management
Conceptual Engineering
Preliminary Engineering
Final Design – 60% Design
Final Design – 90% Design
Final Design – Bid Document
Engineering Assistance During
Bidding
Project Total $492,013

Amendment 1
Budget
$0
$0
$84,089
$65,342
$58,814
$51,366
$22,340

Total Project
Budget
$25,872
$59,121
$205,657
$183,730
$157,106
$120,138
$22,340

$281,951

$773,964

A detailed breakdown of the engineering costs summarized above is presented on the following page.
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Water Works Engineers Fee Estimate
Client
Project
Task Order No
Prepared by
Date

Paradise Irrigation District
Reservoir B Replacement Project
Amendment No. 1
Sami Kader
9/12/2017

~

WATERWORKS
ENGINEERS

Hours and Fee

Year

Water Works Engineers
Classification Title
AA
Administrative
T1
Drafter/Jr. Technician
T2
Designer/Sr. Technican
T3
Senior Designer
I1
Field Inspector
I2
Senior Inspector
I3
Supervising Inspector
E1
Staff Engineer
E2
Associate Engineer
E3
Project Engineer
E4
Senior Project Engineer
E5
Principal Engineer

Team Members

Magladry
Kellog, Alacon
Fisher, Riess, Hooper
Kader

Subtask 1
2017

Subtask 2
2017

Subtask 3
2017

Project
Management

Conceptual
Engineering

Preliminary
Engineering

2017 hrs
Hourly Rate
$96
12
$81
$109
$133
$129
$144
$160
$119
$146
$165
$191
60
$221
60

fee

hrs

hrs

fee

Zone A PS and
Transmission
Main Preliminary
Engineering
hrs

80

$11,460
$13,260

32
120
80

Subconsultants
Vertical Sciences, Inc (Geotechnical)
North State Resources (Environmental/CEQA)
Nortstar Engineering (Surveying)
ZZ Technologies (Surge Analysis)
SWPPP Solutions (Stormwater Pollution Prevention Plan)

$5,280
$22,920
$17,680

40
120
40

fee

hrs

$1,000

$1,000

$4,200
$6,837

$43,200
$21,771

Subtask 4.2
2017

Zone A PS and
Transmission Main
60% Design

60% Design

$10,640

$6,600
$22,920
$8,840

Subtask 4.1
Amendment 1
2017

Subtask 4.1
2017

$1,152

Expenses
WWE Expenses

Subconsultant/Expense Markup
Annual Increase for WWE rates of

fee

Subtask 3
Amendement 1
2017

fee

hrs

90% Design

fee

hrs

fee

Subtask 4.2
Amendment 1
2017
Zone A PS and
Transmission Main
90% Design
hrs

fee

Subtask 4.3
Amendment 1
2017

Subtask 5
Amendment 1
2017

Bid Documents

Zone A PS and
Transmission Main
Bid Documents

Engineering
Assistance During
Bidding

hrs

hrs

hrs

Subtask 4.3
2017

fee

fee

8
160

$768
$12,960

8
160

$768
$12,960

8
240

$768
$19,440

8
160

$768
$12,960

8
160

$768
$12,960

8
160

$768
$12,960

240

$31,920

80

$10,640

160

$21,280

80

$10,640

80

$10,640

40

$5,320

fee

80
16

$7,680
$1,296

120

$14,280

160

$19,040

120

$14,280

120

$14,280

80

$9,520

80

$9,520

40

$4,760

40

$4,760

80

$13,200

40

$8,840

80
160
40

$13,200
$30,560
$8,840

80
40
24

$13,200
$7,640
$5,304

80
120
24

$13,200
$22,920
$5,304

80
40
16

$13,200
$7,640
$3,536

80
80
24

$13,200
$15,280
$5,304

40
40
8

$6,600
$7,640
$1,768

24

$5,304

$1,000

$500

$1,000

$500

$1,000

$500

$3,000

$23,826
$14,600
$5,000
$10,000

10%
3%
Subtask Totals

$0
132

$25,872

$1,204
232

$59,121

$6,597
280

$121,568

$4,343
240

$84,089

$100
I"

848

$118,388

$50

. 512

$65,342

Original Project (Reservoir B) Total
Hours
Fee
2756
$492,013
Amendment 1 (Zone A PS and Pipeline) Total
Hours
Fee
1712
$281,951
Revised Project Total
Hours
Fee
4468
$773,964
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$100

.

752

$98,292

$50

. 464

$58,814

$100

. 512

$68,772

$1,050

. 336

$300

.

$51,366 160

$22,340

Construction Cost Estimates Engineering % of Construction
(from the CDR)
$6,200,000

7.9%

$4,700,000

6.0%
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