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FIR ISLAND FARM ESTUARY RESTORATION 
FINAL DESIGN AND PERMITTING 

DRAFT 90 PERCENT DESIGN REPORT 
SKAGIT COUNTY, WASHINGTON 

1.0 INTRODUCTION 

This report includes a summary of our engineering and environmental studies for the Fir Island 
Farm estuary restoration project (the project), and our updates to the design plans and permits in 
accordance with the Washington State Recreation and Conservation Office, Salmon Recovery 
Funding Board grant 12-1205, and Puget Sound Acquisition and Restoration grant 14-1022 R.  
The purpose of this report is to provide an overview of the project’s progress, and to document 
the project at the 90 percent design.  Shannon & Wilson, Inc’s. (S&W’s) services were 
conducted in general accordance with the contract and scope of services stated in the Washington 
State Department of Fish and Wildlife (WDFW) Contract No. 10-1431, Amendment 9, dated 
July 21, 2014. 

2.0 SITE AND PROJECT DESCRIPTION 

The Fir Island Farm Estuary Restoration project is located on the WDFW Snow Goose Reserve 
(the Reserve) at Fir Island, on the Skagit River delta.  The project site is comprised of 262 acres 
that are currently farmed with special farming provisions to meet the Reserve’s snow goose 
management objectives.  The project is located on the historic Skagit River Delta between Dry 
Slough and Brown Slough, with No Name Sough and Claude O. Davis Slough located near the 
center of the project dike removal and marsh restoration area (Figure 1). 

Natural tidal exchange and historical distributary flows to the site have been eliminated and 
blocked by historic construction of coastal dikes along Skagit Bay, around Fir Island, and the 
Skagit River Delta.  One-way tidegates installed through the dikes block inflow of tides and 
allow for drainage of interior farmlands.  The combination of tidegates and dikes protects the 
interior drainage areas used predominately for farming.   

The proposed project will include construction of a new 5,820-foot-long setback dike on the 
Reserve, restoration of historical tidal channels, excavating new marsh pilot channels, and 
breaching the existing dike along Skagit Bay.  North of the and along the new setback dike, an 
interior drainage storage pond (storage pond), tidegates and pump station will be constructed to 
facilitate agricultural drainage from behind the dike.  
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These actions will restore 131.2 acres of farmland to estuarine tidal marsh, while preserving up 
to 103.0 acres of the Reserve farm area for snow goose management operations (Figure 3 and 
Table 1). 

3.0 PREVIOUS AND RECENT STUDIES 

The following is a summary of project studies, reports and design plans prepared for the project 
to date.  

3.1 Feasibility Study Overview 

A feasibility study was completed for the project in 2011 (S&W, 2011).  The feasibility study 
provides baseline studies, alternatives analysis, and a preferred restoration plan recommendation 
for setting back the existing dike and restoring 130 acres of tidal marsh.  The feasibility study 
was funded through a Salmon Recovery Funding Board Grant (Project Number 09-1444N). 

Baseline studies and alternatives analysis were performed for tidal hydrodynamics, interior 
drainage, groundwater, geomorphology, soils and wetlands, fisheries, agriculture, public use, and 
snow goose management. 

WDFW and their Steering Committee of stakeholders developed a set of restoration and project 
related goals, which were compiled into guiding principles and evaluation metrics.  Seven 
project alternatives were evaluated using the evaluation metrics developed by WDFW and their 
Steering Committee.  

The preferred setback dike and marsh restoration alternative (Alternative 2A) includes a 
5,820-foot-long setback dike and approximately 130 acres of tidal marsh restoration. These 
numbers have been refined with the final design as described in section 4.0.   

The feasibility study estimates 65,000 to 320,000 juvenile Chinook smolts will use the area 
annually. The project balances natural resources, agricultural, flood protection, and drainage 
interests; and meets the Reserve’s snow goose management objectives.  Interior drainage effects 
will be mitigated on site.  Adjacent farms and private property are protected and respected with 
the project being located on public lands, and by including adequate drainage infrastructure to 
mitigate project effects.  Public access is maintained similar to existing conditions. Site snow 
goose viewing opportunities will change with decreases in the snow goose farmed areas. 

The feasibility study identified additional engineering study needs, including more 
comprehensive geotechnical, hydrogeology, hydrology, coastal hydrodynamic modeling, and 
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coastal engineering studies to supplement the final design.  These updated studies have been 
completed and are summarized below.  

3.2 Final Engineering Studies and Design Reports 

A series of final engineering studies were performed prior to initiating the 60 percent design.  
These studies were tailored to answer questions identified in the feasibility study, and to reduce 
uncertainty in design parameters and criteria.  The final engineering studies that have been 
incorporated into the current phase of design include: 

 Baseline topographic, bathymetric, structure and boundary surveys 
 Geotechnical and hydrogeologic data report  
 Geotechnical engineering design report 
 Interior drainage engineering design report 
 Coastal hydrodynamic modeling report 
 Coastal engineering design report 

 
A summary of these studies, their findings, and recommendations for final design are 
summarized herein. 

 Baseline Topographic, Bathymetric, Structure, and Boundary Surveys  3.2.1

 WDFW’s Al Hammond, Professional Land Surveyor, performed surveys of the project 
site in the summer and fall of 2013, and summer of 2014.  These surveys included topographic 
and bathymetric surveys of the proposed setback dike, storage pond, and dike removal areas.  
WDFW completed surveys of property lines, fences, stormwater infrastructure, and utility locate 
marks along Fir Island Road.  Ground surveys were performed along anticipated earthwork and 
project construction areas. Areas outside the work limits have survey data from the 2003 Light 
Detection and Ranging (LiDAR) data provided by the Skagit River System Cooperative.  Some 
survey uncertainty remains with respect to the quantity of protective riprap in the existing dike. 
Additional field test pits were excavated in September and October 2014 to reduce this base map 
uncertainty.   In our opinion, the test pits are adequate for estimating quantities, but it should be 
expected that riprap removal quantities have uncertainty, and will vary from the engineer’s 
estimate. In our opinion, surveys performed to date contain adequate information for a 
construction contractor to bid. 

 The project survey datums are the Washington State Plane North, North American Datum 
1983 (NAD83) and the North American Vertical Datum 1988 (NAVD88). WDFW and Al 
Hammond provided the mean lower low water (MLLW) to NAVD88 survey datum 
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transformation (see equation below).  This datum transformation was used by S&W to establish 
the design elevations for the setback dike, in conjunction with the hydrodynamic modeling study 
and marsh vegetation restoration recommendations.  The datum transformation, as described in 
the design plans, will likely be referred to by the construction contractor for establishing tidal 
elevations expected during construction.  

NAVD88 (feet [ft]) = MLLW (ft) – 2.14 ft 

 Geotechnical and Hydrogeologic Data Report 3.2.2

S&W produced a final geotechnical and hydrogeologic data report in May 2014 (S&W, 
2014a).  The report presents the results of our 2010 and 2013 field exploration program, in situ 
testing, and laboratory testing for the project site.  The purpose of the study was to document 
subsurface soil and groundwater conditions in support of future engineering efforts for the 
setback dike and storage pond designs.  

A total of 66 subsurface explorations were performed at the site using test pits, borings, 
cone penetration tests, and geoprobes.  Nine groundwater monitoring wells were installed in 
borings and geoprobes.  In situ testing included Standard Penetration Tests, pore pressure 
dissipation tests, and well tests.  Laboratory soil testing included index and strength testing. 

Subsurface cross-sections along the proposed setback dike and across the storage pond 
were developed from the gathered information.  Our geologic interpretations of the subsurface 
conditions were included in the cross sections and discussed in the report.    

Since the May 2014 data report, S&W performed additional shallow test pits in October 
2014 to refine our estimates of the quantities of riprap needing removal and hauling from the 
existing dike. Data from this additional testing has been incorporated into the plans and contract 
documents. 

Independent technical review (ITR) and stakeholder committee review comments have 
been addressed for the report.  The remaining actions for this report are final back-checks by the 
reviewers to close out their comments in December 2014.  ITR and stakeholder comments are 
discussed in report Sections 8 and 10. 

 Geotechnical Design Report  3.2.3

 S&W produced a final geotechnical engineering design report that was issued in 
November 2014 (S&W, 2014b) with this 90 percent Design Report.  The purpose of the 
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geotechnical report was to summarize our geotechnical engineering analyses, present our 
conclusions, and provide geotechnical recommendations for the design and construction of the 
project.  Geotechnical engineering analyses included dike seepage and stability, foundation soil 
liquefaction, dike settlement, soil filters, and temporary access roads.  Recommendations for dike 
geometry, geosynthetic reinforcement, fill material and compaction, filter design, cut slopes, and 
earthwork and construction recommendations are included in the report.  

 The final geotechnical design report is undergoing final review in November 2014, and 
back-checks by the ITR team, WDFW, their Steering Committee, and project partners as part of 
the final design report process to be completed in December 2014.  ITR and stakeholder 
comments are discussed in report sections 8 and 10. 

 Interior Drainage Design Report  3.2.4

 S&W produced a final interior drainage engineering design report that was issued in 
November 2014 (S&W, 2014c).  The report included a drainage study and modeling analysis of 
the project and its potential effects on the interior drainage system and farm areas.  The modeling 
utilized information from the coastal hydrodynamic modeling of the proposed project, seepage 
studies and numerical modeling, a surface water hydrologic runoff model, and a pond water 
surface elevation hydraulic model.  The drainage engineering report identified potential effects 
on storage pond water surface elevations and on the adjacent farm critical root zones.  These 
effects were driven primarily by the anticipated hydrodynamic tailwater effect predicted by the 
coastal hydrodynamic model.  Other influencing factors such as sea level rise, erosion-
sedimentation-vegetation in the marsh areas, and storage pond capacity effects were evaluated 
using a Monte-Carlo sensitivity analysis.  Sea level rise, combined with the hydrodynamic 
tailwater effect will likely have impacts on the interior drainage system. 

 In response to these findings, additional drainage studies and modeling were performed 
to analyze mitigation measures including seepage cutoff walls, additional gravity drainage 
structures (tidegates), and a pump station.  The drainage report concludes that replacement of 
existing tidegates, construction of a new storage pond, construction of a pump station, and 
adding an additional tidegate to the current array of two at Dry Slough is necessary to maintain 
interior drainage conditions and mitigate the effects of the project.   

 The original contract included design of the storage pond only.  Two contract 
amendments were granted for evaluation of the pump station, and inclusion in the final design, 
with approval by the project Steering Committee and the Skagit Watershed Council.  The pump 
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station and additional tidegates were originally referred to as “options” but now have been 
incorporated as approved features in the project final design. 

 The Final Drainage Report was submitted with this 90 percent Design Report in 
November 2014.  ITR and stakeholder committee review comments have been addressed for the 
report. The remaining actions for this report are final back-checks by the reviewers to close out 
their comments in December 2014.  ITR and stakeholder comments are discussed in report 
sections 8 and 10. 

 Coastal Hydrodynamic Modeling Report (Battelle, 2013) 3.2.5

 Battelle produced a hydrodynamic modeling analysis of existing conditions, and the 
proposed project with and without the spur dike (Battelle, 2013).  The hydrodynamic modeling 
study evaluated existing and proposed setback dike conditions. The report describes the 
modeling setup, simulation times, boundary conditions, and results.  In addition to the 
hydrodynamic modeling analysis and results, Battelle provided an analysis and estimate of 
maximum water level used for dike elevation design.  The results presented in the Battelle 2013 
report were then used to inform spur dike, main tidal inlet width, sedimentation and erosion, and 
dike designs as describe in the Shannon & Wilson, Coastal Engineering Report (2014e). 

 Since the 60 percent design report submittal, the spur dike design has been reviewed by 
the U.S. Army Corps of Engineers, as it relates to the S ection 404, Nationwide 27 permit. The 
spur dike has been redesigned to have less impact on wetland areas, yet still provide the 
protection and isolation of project effects from Brown Slough.  This design report, and previous 
Battelle reports and the Shannon & Wilson Coastal, Inc. Engineering report refer to the spur 
dike. The spur dike is now termed an estuarine tidal berm to reflect changes in the design that 
allow this to remain a wetland area. 

 The hydrodynamic modeling report was reviewed by the ITR team, WDFW, their 
Steering Committee, and project partners. Responses to comments were provided to clarify the 
report as part of the ITR process. The hydrodynamic modeling report will not be reissued as part 
of the final design report process, as none of the comments received would substantially change 
the findings of the report. ITR and stakeholder comments are discussed in report Sections 8 and 
10. 



 

21-1-12318-234-R2/wp/cp 21-1-12318-234 
7 

 Coastal Engineering Design Report  3.2.6

 S&W produced a revised coastal engineering design report (S&W, 2014d).  This report 
interprets the coastal hydrodynamic modeling studies and provides design criteria and 
recommendations as summarized below: 

 Documentation of the project’s tidal and project survey datum transformations. 

 Interpretation of Battelle’s hydrodynamic modeling results and identification of dike 
design criteria. 

 Characterization and estimates of sea level rise, erosion, sedimentation, and 
vegetation establishment, and storage pond capacity for consideration in the interior 
drainage study. 

 Summary of coastal dike design criteria and recommendations on dike design height 
and erosion protection features. 

 Summary of interior drainage design criteria and recommendations as they relate to 
coastal processes. 

 Summary of marsh restoration design criteria and recommendations as they relate to 
coastal processes. 

 The Final Coastal Engineering Report was submitted with this 90 percent Design Report 
in November 2014.  ITR and stakeholder committee review comments have been addressed for 
the report.  The remaining actions for this report are final back-checks by the reviewers to close 
out their comments in December 2014.  ITR and stakeholder comments are discussed in report 
Sections 8 and 10. 

4.0 PROJECT DESIGN 

The project 90 percent design includes a number of changes and revisions since the 
60 percent design. A few key changes to the design include the following: 

 Revised setback dike, maintenance road and access area and storage pond alignments, 
locations, areas and sizes of structures. These revisions were made to accommodate 
design review comments by Consolidated Diking District 22 (CDD22). The revisions 
are presented below in the land use areas discussion. 

 Inclusion of pump station design. The pump station was authorized for inclusion in 
the final design on July 21, 2014.  The pump station design has not yet been reviewed 
or had comments by WDFW, the ITR team and Steering Committee and the project 
partners.  Schematic designs and pump manufacture information have been provided 
to CDD22 for initial review and comment.   
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The project design includes a number of features described below.  The following project 
description is in a schedule sequence likely to be adopted by the construction contractor. 

 Year 1 Construction 

− Temporary Erosion and Sediment Control (TESC) Measures 

− Environmental Protection Measures 

− Site Access and Haul Routes 

− Staging Area 

− Setback Dike 

− Interior Drainage 

 Storage Pond 
 Tidegates 
 Pump Station 

− Marsh Restoration Area 

 High Marsh Fill Grading 
 Pilot Tidal Channels 
 Native Seeding  

 Year 2 Construction 

 Native Seeding and Irrigation 

 Existing Dike Demolition 

The project features are shown in the 90 percent design plans in Appendix A.  The outline of 
anticipated technical specifications is included in Appendix B. Draft technical specifications will 
be provided to WDFW separate from the 90 percent design report to expedite review of the 
90 percent design report and plans.  Brief descriptions of the project design features and 
outstanding design issues are summarized herein.   

4.1 Alignments, Plan Layout and Land Use Areas 

The final design layout, alignments and offsets were revised from the 60 percent to the 
90 percent plans.  The primary factor causing revisions in final alignments was the CDD22 need 
for a 40 foot access and dredge maintenance offset between the toe of the dike and the top of 
bank for the storage pond and Dry Slough. The setback dike was shifted 20 feet west along Dry 
Slough to provide a 40 foot access and maintenance offset.  The storage pond was reduced in 
width by 15 feet and dike shifted 5 feet south to provide the 40 foot access and maintenance 
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offset. The final design alignment and project layout and associated land use areas for the project 
are shown in Figure 3 and Table 1. 

4.2 Temporary Erosion and Sediment Control (TESC) Measures 

TESC measures will be necessary prior to starting earthwork.  A National Permit Discharge 
Elimination System (NPDES), General Construction Stormwater permit will need to be 
submitted and received prior to starting the project in accordance with Section 401 of the federal 
Clean Water Act, which is administered by the Washington State Department of Ecology 
(Ecology).  As part of the NPDES permit, a Stormwater Pollution Prevention Plan (SWPPP) and 
Spill Prevention and Countermeasures Plan (SPCP) will need to be prepared and discuss best 
management practices (BMPs) for controlling erosion, sedimentation, and pollution control to 
protect surface waters.   

There are multiple ways to acquire the NPDES permit and the preparation of the SWPPP and 
SPCP.  They can be prepared and submitted by either WDFW or the Contractor.  If WDFW 
applies for the permit in advance, they would need to reassign the permit to the Contractor after 
award of the contract, for the Contractor to implement.  We recommend that the Contractor be 
required to apply for and receive an NPDES permit prior to starting earth moving activities. 

Typical TESC BMPs used for the project will include silt fences, crushed rock construction 
access entrances, coir logs, floating silt curtains, temporary seeding, and wet bottom basins. 
Additional water diversion, coffer dams, defishing activities will be necessary for installation of 
the tidegates and pump station.  These features will be affected by the NPDES permit, as well as 
other regulatory permits.  Additional TESC BMPs that will be implemented include the timing 
and sequence of the marsh pilot channel excavations, TESC seed application around the pilot 
channels, native seed establishment, and existing dike demolition, as described in the following 
report sections. 

4.3 Environmental Protection Measures 

Environmental protection measures include special provisions to protect the environment and 
human health, cultural and archaeological resources.  Items in the environmental protection 
special provisions include discovery protocols for contaminated soils and archaeological and 
cultural resources.  If contaminated soils or archaeological resources are discovered, then the 
project could be subject to a change condition clause in the contract.  WDFW should anticipate 
and have a contingency reserve for possible project discovery.  If a discovery occurs, the Owner 
should direct the Contractor to switch to force account and provide support for the discovery 
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work.  Other environmental protection measures described in the permits section of this report 
include work limits and schedule limits for habitat protection.  

4.4 Site Access and Haul Routes 

Site access and hauling materials are a key consideration for the project.  Nearly 180,000 tons of 
imported dike fill, 40,000 tons of riprap, and other materials are needed to construct the project.  
Haul vehicles, including double trailer haul trucks, will need a stable crushed rock driving 
surface in order to deliver materials.  The large quantity of materials for the project will be 
delivered in a three- to four-month timeframe anticipated to be July through October 2015.  
Providing a haul route “loop” with separate entry and exit points would greatly improve options 
and flexibility for the Contractor, transport efficiency, and site safety. The project will allow a 
variety of temporary and permanent haul and access routes as described below. 

Temporary haul routes with crushed rock surfacing and geotextiles are allowed along the 
designated “primary” haul areas servicing the staging area and dike import fill areas. These 
primary haul routes generally follow No Name Slough and Dry Slough.  All crushed rock 
surfacing and geotextile along temporary haul routes will be removed prior to dike breach (No 
Name Slough section south of new setback dike) and completion of construction.  A significant 
portion of haul road payment will be contingent upon haul road removal.  

Other temporary haul routes are allowed in the proposed marsh restoration and farm areas. These 
areas will be limited to use of hog-fuel, mats, equipment with off-road transport and hauling 
capabilities, and other environmentally sensitive construction methods.   Crushed rock and 
geotextiles will not be allowed in these areas. 

The main access route to the site is from the existing Reserve entrance, south to the parking area 
(West Access).  The WDFW main access route is 1,300-foot-long and will be available to the 
Contractor during construction.  The existing WDFW access falls within the 660-foot bald eagle 
protection zone, subject to bald eagle work period limits.  This route alone will not provide 
adequate access to deliver the necessary equipment and materials. 

A second, 3,500-foot-long temporary haul road will begin at the existing WDFW access road and 
No Name Slough crossing (see Figure 2).  This haul road follows along the south side of No 
Name Slough. It has a temporary crossing, to be removed upon completion, at No Name Slough 
and the northwest corner of the project staging area.  The temporary haul road then travels south 
along No Name Slough to the existing dike and tidegates at Claude O. Davis Slough.  Trucks can 
then egress onto the existing dike and connect to haulroad loops to the east and west.  The No 
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Name Slough temporary haul road will be completely removed prior to breaching the existing 
dike. 

An additional 2,150-foot-long access road will be constructed along the eastern margin of the 
site from Fir Island road approximately 2,500 feet east of the main Reserve access (East Access).  
This access road crosses the farm field and then follows Dry Slough south to the new storage 
pond and northeast corner of the setback dike.  The road then travels south along Dry Slough, 
along a portion of road that becomes a permanent access road to the existing tidegates and dike. 
The road then follows the existing dike west, which leads to the temporary haul road along No 
Name Slough, or further west to the WDFW parking lot.  Temporary haul road sections are 
located between Fir Island Road and the storage pond area, and will be completely removed prior 
to completion of construction.  Other access roads are permanent features on the landward side 
of the dike that will be removed prior to completion of the project. 

These multiple ingress and egress routes, are the requirements of the construction contract. They 
will improve site transportation flow, safety, and provide increased efficiency for the 
construction contractor.  The northern portion of the WDFW Eastern temporary haul road and 
the entire No Name Slough temporary haul road are temporary and will be demolished, including 
complete crushed rock and geotextile removal prior to completion of the contract.  A significant 
portion of haul road payment will be contingent upon haul road removal. 

The setback dike will have a permanent, 15-foot-wide access route and 25-foot-wide dredge 
maintenance area, making up the 40-foot-wide access and maintenance area running along the 
dike landward side of the dike.  This access and maintenance area runs from the north end of the 
WDFW parking lot, east to Dry Slough, then south to the Dry Slough tidegates.  This permanent 
access and maintenance area will be available to the Contractor during construction as part of the 
haul routes, and will be refinished prior to project closeout.  A second permanent access route 
will run along the top of the setback dike. 

4.5 Staging Area 

A 300- by 300-foot, temporary construction staging area will be available to the Contractor 
located east of No Name Slough and immediately north of the new storage pond.  We anticipate 
the Contractor will keep a project office, portable toilets, storage facilities, equipment, and 
material in the staging area.  This staging area is located outside the bald eagle nesting zone.  If 
the Contractor elects to use a staging area, we recommend that a security fence be located around 
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the area during construction for public safety and protection of the construction contractor 
equipment.  This area will be fully reclaimed for farming upon completion of the project. 

4.6 Stockpiles 

Stockpiles will be a necessary element of the project earthwork. Designated stockpile areas have 
not been specifically identified for the project. The project allows stockpiling within the 
construction work limits shown on the plans, with appropriate TESC BMPs. 

4.7 WDFW Reserve Public Access 

During construction, the WDFW Snow Goose Reserve will be closed to the public.  The main 
WDFW access will be open to the contractor, but closed to public access.  A sign will be placed 
at the entrance to provide information about the closure. 

4.8 WDFW Reserve Farming Activities 

Farmed areas of the Reserve will change during and post-construction.  During construction, the 
WDFW farm lessee will be allowed to farm the WDFW north fields, but will need to 
accommodate the contractor temporary haul routes and staging area.  Farm crossings can be 
included to allow farm equipment crossing of the temporary haul routes.  The Contractor will 
need to coordinate coordinate farm and contractor work activities through WDFW.  

Post-construction, the farm areas will have temporary haul routes and staging areas restored to 
pre-construction conditions.  The farm lease areas will be reduced to 100 acres post project 
construction (Table 1).  

4.9 Setback Dike 

A new 5,820-foot-long setback dike will be constructed for the project.  The new setback dike 
alignment starts at the south end of the existing WDFW parking area, travels north for 1,200 feet, 
then runs west-east for 2,200 feet, and then north-south along the west side of Dry Slough for 
3,050 feet. 

 Setback Dike Geometry 4.9.1

 The dike final design elevation is 15 with a top width of 15 feet.  These design criteria 
were based on the Coastal Engineering Report recommendations (S&W, 2014d).  The dike side 
slopes are 2.5 horizontal to 1.0 vertical (2.5H:1V) based on the Geotechnical Design Design 
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Report (S&W, 2014b).  The dike foundation includes a geotextile reinforcement to improve 
stability.  

 The geotechnical design report indicates that up to 1 foot of settlement may occur (S&W, 
2014a).  However, it is likely that a majority of this will occur during construction and only an 
overbuild will be needed to accommodate secondary, long-term settlement.  The target design 
elevation shown in the plans of 15 feet does not include secondary settlement. Settlement 
monitoring is included in the contract to verify that primary consolidation is complete during 
construction and that secondary compression is minimal.   The contract will include a clause to 
for the engineer to confirm the dike final construction elevation, after project settlement 
monitoring data has been analyzed.  A bid item has been included in the contract for finish 
grading to allow the Contractor to provide earthwork grading to finalize dike elevation, post 
settlement. 

 Setback Dike Erosion Protection 4.9.2

 The waterward side of the dike will have a 3 foot thick riprap erosion protection riprap 
blanket; D50 = 24-inch, and a 3-foot toe down depth below finish grade (S&W, 2014d).  
Toedown is the riprap design depth based on erosion and scour analysis from the Coastal 
Engineering report (S&W, 2014e).  The erosion protection riprap will be placed on top of a 
geotextile filter fabric and bedding aggregate. The erosion protection riprap blanket will be 
covered with coir separation fabric, topsoil and seeded with native grass seed tolerant to brackish 
water. The landward sides slopes will be covered with topsoil and seeded with native grass seed 
tolerant to brackish water. 

 Setback Dike Access 4.9.3

 An access road of crushed rock surfacing aggregate will be placed along the top of the 
dike crest.  Dike on/off-ramps are located at the WDFW parking lot, the northeast corner, and the 
southeast corner near Dry Slough.  Access ramps are located on the marsh side of the proposed 
No Name Slough tidegates and log boom protection area. A new, farm-style access gate is 
located at the west end of the dike near the WDFW parking lot.  

 Setback Dike Overtopping 4.9.4

 The dike has not been designed to withstand wave overtopping.  It is likely that minor 
overtopping “splashing” will occur, which should not cause significant erosion to the dike. If 
high levels of sea level rise are experienced in the future and additional riprap protection is 
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needed on the landward side of the dike. Additional stability analyses may be needed as the 
condition arises. 

 Setback Dike Seismic Stability 4.9.5

 The dike has not been designed to resist seismic ground motions or sesmic hazards 
including  seismic-induced liquefaction.  The geotextile reinforcement along the base of the dike 
will improve seismic stability, but is not designed to protect the dike and foundations in a 
seismic event. The dike will need to be inspected after seismic events, and repaired if the dike is 
damaged.   

4.10 Interior Drainage 

The existing interior drainage system will be reconfigured with a new storage pond, tidegates, 
pump station and third tidegate at Dry Slough.  These drainage design elements and justification 
for their inclusion in the project are described in detail in the Interior Drainage Engineering 
Report (S&W, 2014c).  

 Storage Pond Geometry 4.10.1

 The storage pond is designed to offset the reductions of the losses to existing interior 
drainage ditch and channel storage volume that will occur from setting back the dike.  The new 
storage pond has the following geometric configuration: 

 2,200 feet long,  
 135 feet wide,  
 Side slopes of 3H:1V, 
 6 to 7 feet deep,  
 Invert elevation of -1.0ft (NAVD88). 

 Storage Pond Vegetation Management 4.10.2

 The storage pond depth will aim to reduce the potential for establishment of cattails 
(Typha) that could clog and reduce the storage pond volume. Typha species have adapted to 
anaerobic soil conditions by transferring atmospheric oxygen through cells in the plants’ stems 
and into the roots, or rhizomes.  Typha survives after the fall senescence because the stems 
remain standing and the oxygen pathway remains functional.  When Typha stems are inundated 
for prolonged periods of time the oxygen pathway is broken and tissue degradation and plant 
death occur (Miklovic, 2000).   
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 In a study at the W. K. Kellogg Biological Station in Michigan, a monoculture of 
broadleaf cattail (Typha latifolia) was observed to grow in a maximum water depth of 31 inches 
(Gucker, 2008).  A study at the University of Arkansas, T. latifolia did not survive in ponding 
greater than 37 inches (Gucker, 2008).   

 Narrow-leaf cattail (Typha angustifolia) has been found to tolerate greater depths of 
inundation than T. latifolia.  A study focused on controlling Typha found that inundation depths 
greater than 39 inches killed T. angustifolia when stands were flooded for at least one year 
(Grace and Wetzel, 1982).  In rare instances, dense Typha root mats float to the water surface 
and continue growing (Miklovic, 2000). 

 Hybrids of T. latifolia and T. angustifolia, known as Typha glauca, were observed to 
grow densely at water depths of 39 inches in a study south of Lake Manitoba (Gucker, 2008).  
However, in Minnesota’s Agassiz National Wildlife Refuge, areas that had experienced draw 
down for the previous two to five years were then flooded for a period of five years.  After the 
third year of flooding, T. glauca died in over 24 inches of water.  In the same study, T. latifolia 
died in all continuously flooded areas but survived in temporarily flooded areas (Gucker, 2008).   

 The storage pond daily low water elevation design target is 3 feet (NAVD88).  Therefore, 
in an effort to reduce cattail growth, the pond bottom elevation has been established at -1 feet 
(NAVD88).  This allows 4 feet (48 inches) of year-round inundation depth at the bottom of the 
pond, which is greater than the 39 inches recommended above.  Cattail mowing will still be 
necessary along the banks of the pond. 

 Tidegates 4.10.3

 A total of five proposed tidegates will be constructed at three different locations. All 
tidegates are installed with a no-slope configuration and the invert elevations at 1.0 feet 
(NAVD88), which is about 1.0 foot above the tidal channel inverts for No Name Slough and Dry 
Slough, and 2.0 feet above the storage pond invert.   

 The first pair of tidegates are two, 48-inch, side-hinge tidegates located in No Name 
Slough at the new setback dike crossing location.  These tidegates will replace the existing 
tidegates now located at Claude O. Davis Slough outlet.  CDD22 and WDFW  concurred on side 
hinge tidegates at the new setback dike, No Name Slough crossing location. 

 The second pair of tidegates are two, 48-inch, side-hinge tidegates located on the east end 
of the storage pond, leading into Dry Slough.  These tidegates are designed to take advantage of 
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the fact that Dry Slough will not have the hydrodynamic tailwater effect predicted for No Name 
Slough. Drainage flows can be shunted east into Dry Slough from the No Name Slough / storage 
pond system.  CDD22 and WDFW discussed this installation and concurred on side hinge 
tidegates at this location.  Side hinge gates will need to be slightly setback in an alcove feature, 
and have left-side (north side) hinges to allow proper open and closure hydraulics.  

 A third location will include the addition of one, 48-inch, top-hinge tidegate added to the 
two existing Dry Slough tidegates at the mouth of Dry Slough.  This tidegate will accommodate 
additional seepage into the drainage system from setback dike, and additional storage pond 
overflows into Dry Slough.  CDD22 and WDFW concurred on a Knutzen fiberglass tidegate 
with a cone depression on the face of the gate, and top hinge tidegate.  There was a concern that 
a side-hinge tidegate may be open more often, possibly limiting the effectiveness of the existing 
tidegates.  The tidegate will be located in between the two existing tidegates to take advantage of 
room between these tidegates, and limit the need for additional excavation of the Dry Slough 
drainage channel.   We expect that an unknown quantity of concrete will need to be removed for 
installation of a third tidegate. This is based on information from CDD22 that concrete was 
poured during the trenching and installation of the existing pipes. The plans and specifications 
call out this subsurface condition, and a bid item included in the contract, to make the contractor 
aware of additional excavation requirements for the tidegate installation. 

 Pump Station 4.10.4

 A pump station consisting of three 3,000 gallons per minute (gpm) pumps will pump 
from the storage pond through the setback dike to the tidal marsh.  The pump station is necessary 
to mitigate for the anticipated hydrodynamic tailwater effects that could raise tailwater elevations 
on the new No Name Slough tidegates, thereby affecting farm field key root zone groundwater 
elevations.  The pump station structure includes the following features: 

 Concrete intake structure with sediment sill and clean out sump to eliminate sediment 
entrainment to the intake pipes, with a trash rack and walkway. 

 Three 24 inch HDPE intake pipes with an invert elevation of -1.0 feet. The pipes will 
be buried five feet deep below the storage pond maintenance area and access road. 
The pipes will lead to a concrete wet vault underneath the pump station housing unit. 

 A partially buried 16.5 by 16.5 foot concrete “wet” vault. The vault will have a floor 
slab elevation of -5 feet (NAVD88), and a top of vault elevation of 15 feet matching 
the top of the setback dike elevation. Inside the wet vault will be three, 12 inch, 
vertical axial flow turbine pumps. More discussion of the pump selection is provided 
below.  Inside the wet vault will be three intake pipe vertical slide gates used to shut 



 

21-1-12318-234-R2/wp/cp 21-1-12318-234 
17 

off flow from the pond, to allow for maintenance, access and inspections. Inside the 
vault will be a water level indicator instrument.  More discussion of the wet vault 
design and pump selection is provided below. 

 A pump housing unit at the top of levee to provide flood protection to the pump and 
control units, with three, variable frequency motors, pump control unit, water level 
indicator unit, ventilation, roof pull outs for pulling the pumps, door, wet vault access 
grate through the floor, electrical power supply, and a diesel generator power outlet.  
The pump housing, motors, monitoring equipment and power supply are described in 
further detail below. 

 Three 24 inch HDPE outlet pipes buried 5 feet below the levee crest. The pipes will 
discharge through Knutzen fiberglass top-hinge tidegates onto a riprap erosion 
protection apron and tidal channel.  

The design of the pump station features considered a variety of factors, design criteria and 
project constraints are summarized herein. 

The intake structure is located on the south bank of the storage pond.  The intake structure is 
comprised of a concrete headwall, wingwalls, sediment sill, and sump, with a trash rack laid 
along the bank of the pond. The trash rack will attach to a headwall and wingwalls, and have 
lifting eyes for maintenance. The trash rack is designed to reduce the entrainment of grass, cattail 
and other small organic debris from the storage pond area. The trash rack can be cleaned 
manually using a rake. A short walkway will lead to the top of the trash rack.  If the CDD22 
desires a trash rack that can withstand using a backhoe bucket, then the trash rack design will 
need additional reinforcement. 

The concrete intake structure has a 1.0 foot high sill, set above the invert of the pond. The sill 
will limit sediment entrainment into the pump intake pipes. The intake structure also has a sump 
after the sill and before the intake pipes that will trap sediment before the intake pipes. 

The three 48 inch HPDE intake pipes will be made of single-wall high density polyethylene 
which is durable and flexible. The pipe inverts will be located at elevation -1.0 feet, even with 
the bottom of the pond, and protected from sediment entrainment by the sill and sump intake 
structure.  The target operation elevations of the pond are pump on at 3.5 feet and pump off at 
3.0 feet in the spring and summer period (March through October). The target operation 
elevations are pump on at 4.0 feet and pump off at 3.5 feet in the fall and winter months 
(November through February).  These target elevations are based on existing condition water 
surface level observations. No Name Slough had an average water surface elevation of 3.8 feet, 
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and the WDFW North Field groundwater observation wells had an average water surface 
elevation of 3.9 feet, in the June 2013 to September 2014 monitoring period.  

We recommend a higher storage pond operating elevations from 4.0 feet to 3.5 feet during winter 
conditions. This may seem counterintuitive as many flood control reservoirs draw-down prior to 
flood season. The rationale for higher pump operation elevations is to collect and recharge the 
drainage system with fresh water, and limit the potential for salt water intrusion towards the farm 
fields. For every 1 foot decrease in freshwater elevation in the groundwater, there is a 
corresponding 40 foot increase in underlying salt water elevation. Storing freshwater in the 
drainage system is an important consideration for WDFW and CDD22. 

The top of pipes are roughly equal to the lowest operating elevation at 3.0 feet (NAVD88).  The 
intake and outlet pipes will be connected to the vault wall using a flange, gasket and bolt system. 
Yearly maintenance checks and video inspections every five to ten years will be necessary for 
the intake pipes.  Rodent screens may be necessary to exclude otters, beaver, muskrats and other 
rodents from swimming in the intake pipes into the vault. 

The wet vault is a submerged structure with the bottom slab at elevation -5.0 feet NAVD88.  
Hydraulic calculations were performed to check that the vault storage and pipe conveyance are 
adequate to maintain adequate water surface elevations and reduce the potential for rapid pump 
on-off cycling.  

Within the wet vault, there are three, vertical axial flow pumps with pump operation ranges that 
accommodate the target flow rate of 3,000 gpm.  A number of pump manufacturers and models 
were reviewed, in consultation with local pump suppliers.  The following pump criteria were 
used in selecting a pump type and manufacturer: 

 Total Dynamic Head (for Low Tide) = 5 feet 
 Total Dynamic Head (TDH) (for High or Extreme Tide) = 9 feet 
 Total Dynamic Head (for maintenance pumping) = 10 feet 
 Entrance, line, pump losses = approximately 0.5 foot 
 Net positive suction head = approximately 36 feet 

Several pump manufacturers, makes and models were considered for the project.  The 
primary consideration in selecting the pump manufacturer and model is that the pump criteria 
have a low total dynamic head (5 to 10 feet) with high volume pump rates (3,000 gpm). Many 
pumps are not designed for these conditions and are designed for much higher head conditions.   
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We recommend a Lo-Lift Model Number 1009 with vertical axial flow propeller pump. 
The Lo-Lift 1009 has a pump rating curve matching the required head conditions with a 
3,000gpm flow rate. The Lo-Lift Model Number 1009 pump is the minimum design 
specification pump for bidding purposes. A manufacturer specification sheet is attached in 
Appendix C.  

Each pump will have a 15 horsepower motor mounted on the head of the vertical pump. 
The motors will have a Variable Frequency Drive (VFD). This allows for slower start/shut down 
speeds, and reduces pump and motor wear and maintenance. Also, a VFD can handle a range of 
pump operation conditions, which will likely occur over time. 

Pump controls, water monitoring equipment and power will be provided in the pump 
housing unit. The details of the controls, monitoring and power equipment are in development.  

CDD22 has requested that the pump station have a pad for parking a diesel generator and 
power connection for situations where electrical power supply may be disrupted due to flooding.  
The district will use the generator to keep pumps operating during flooding.  

The final design will include these details, which are under development. 

4.11 Diversion of Water and Dewatering 

Temporary surface water and groundwater controls will be necessary to perform excavations for 
the proposed dike, pipeline and tidegate crossings, pump station and storage pond areas. 
Dewatering design is the responsibility of the Contractor.  The contract requires a dewatering 
submittal from the Contractor for the tidegate, storage pond excavation, and pump station.  
Similarly, a diversion, TESC, and defishing plan will be required for dike demolition and 
tidegate installation along Dry Slough.  

We anticipate that tidegate installations will require cofferdams, water diversion pumps and 
dewatering pumps to manage water for excavation in existing channels and below the 
groundwater table.  Excavation of the storage pond area will occur below the groundwater table 
and require dewatering equipment. Installation of the pump station and wet vault will occur up to 
20 feet below the groundwater table and will require shoring and dewatering equipment. The 
means and methods will be selected by the Contractor with the opportunity to review and accept 
the plans by the engineer. 
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Temporary dewatering will be required to make stable and relatively dry excavations at the site.  
Because of the high fines content in the upper agricultural layer and mudflat deposits, and 
shallow groundwater, we anticipate drainage from the soil will be poor.  Surficial soils will 
become saturated during rainstorms, resulting in overland flow.  Seeps and water pressure-
induced instabilities along the floor of deeper excavations may occur. These types of excavations 
will require advance dewatering, and special dewatering equipment and construction methods. 

The construction contract includes a performance-based temporary dewatering specification, 
with submittal requirements. The Contractor submittal will need to demonstrate their 
understanding of the soils and groundwater conditions, and require the Contractor to develop a 
diversion and dewatering plan that meets the requirements of the construction specifications.  
The dewatering plan should include a discussion on how the dewatering system will work and 
how the dewatering system will be operated including any treatment proposed to meet applicable 
permit and regulatory requirements.  The specifications require that the Contractor submit 
dewatering plans complete with supporting engineering calculations and analyses.  The 
specifications require that a dewatering plan, calculations, and analyses be performed and 
stamped by a Washington State-licensed professional engineer or hydrogeologist.  The 
specifications include a requirement that the Contractor monitor performance of their dewatering 
system, have appropriate equipment and backup systems, and submit daily reports on the 
dewatering system performance and groundwater conditions. 

A Contractor’s dewatering plan provisions may include: 

 Drainage ditches, pipes and diversion structures Sumps and pumps 
 Wells 
 Wells points 

For cost estimating purposes we assumed the following diversion and dewatering equipment will 
be necessary at each of the key dewatering locations: 

 No Name Slough new tidegates – Coffer dam using sheet piles, bypass pump system, 
with groundwater dewatering wells. 

 Storage pond – Sumps, pumps and wells with staged construction. 

 Pump station wet vault – 40 foot long sheet piles with groundwater dewatering wells 

 Dry Slough tidegates – Coffer dam using sheet piles, bypass pump system with sump 
pumps. 
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4.12 Marsh Restoration Area 

The current farm areas being restored to estuarine tidal marsh have a number of planned 
construction components.  These include high marsh fill grading, pilot tidal channel excavations, 
seeding, and irrigation, as described below (Figure 2).   

 High Marsh Fill Grading 4.12.1

 The plan calls for high marsh fill grading along setback dike and existing dike demolition 
areas (Figure 3).  The high marsh fill grading plan will use existing slightly clayey silts and silty 
sands resulting from the storage pond excavations.  The fill grades will be built up to 2 to 3 feet 
deep and will be graded south into the new marsh as much as 1,000 to 2,000 feet away from the 
toe of the setback dike. 

The rationale for including high marsh fill grading are to: 

 Offset subsidence and flat grading of the existing farm fields, 

 Provide a broader range of topographic relief and marsh habitat and vegetation types, 

 Promote blind tidal channel and high marsh conditions that mimic those natural 
marsh areas outside the existing dike. The existing farm area elevations are fairly low, 
and there is not likely enough natural sediment supply alone to accrete a high marsh 
platform. 

 Provide a range of mudflat, low and high marsh elevations resilient to sea level rise. 
Provide a range of marsh elevations, reduce the risk for conversion of predominately 
low marsh (i.e. existing farm grades without fill grading will be restored 
predominately as low marsh) to mudflats.  The sediment supply may be low enough, 
and sea level rise high enough that without additional high marsh fill, existing 
elevations could be drowned and converted to mud flat. 

 Reduce ponding and promote drainage away from the dike toe thereby limiting 
seepage through the dike. 

 Reduce erosion and large wood debris transport along the toe of the setback dike. 

 High marsh fill grading will promote development of blind tidal channels that are higher 
in elevation and often drain twice daily with the tide.  Hering (2009) summarized findings from 
Beamer (2005) and others about the benefits provided by high marsh blind tidal channels.  
Juvenile Chinook forage in blind channels located on the margins of main estuarine channels. 
These channels are sources of invertebrate prey that are washed off the marsh vegetated surfaces 
and become available to fish in the blind channels. 
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 Pilot Tidal Channels 4.12.2

 Pilot tidal channel construction is designed to jump start tidal channel development; 
deliver flow, sediment, nutrients, and fish at a wider range of tidal elevations into the marsh; 
while limiting the amount of erosion and sedimentation that would otherwise occur.  The pilot 
channel layout in the design plans was originally developed in the 2011 Fir Island Farm 
Feasibility Study (S&W, 2011).  The number, location, and sizes of channels use empirical 
models described by Hood (2007) in the marsh island modeling method.  Pilot tidal channel 
excavated materials will be spread adjacent to the newly excavated channel as low berms. 
Notches are included in the spread grading to reduce ponding and allow flows to return to the 
tidal channels.   A TESC seed mix will be applied to the edges of the pilot channels and spread 
grading areas during Year 1 of construction, for temporary cover and stabilization.  A permanent 
native base seed mix will be applied in Year 2 as part of the overall site seeding strategy.  This 
seeding strategy is discussed in the following report section.    

 Seeding and Irrigation Strategy 4.12.3

 A seeding and irrigation strategy has been developed to reduce erosion and sedimentation 
in the farm areas being restored as marsh (Table 2). The end of first construction season, 
Year 1, seeding strategy is to provide a cover crop to reduce erosion and sedimentation, 
while also providing winter forage opportunities for snow geese during the fall and 
winter seasons. After the fall and winter snow goose forage season, Year 2 construction 
will include another round of seeding. The plans require summertime irrigation focused 
on establishing erosion cover crop and a select native seed prior to breaching the dike.  
This strategy allows for establishment of vegetation on bare farm soils and high marsh fill 
areas that will likely erode and have sedimentation in the adjacent drainage system, 
without seed establishment.  

 The seeding strategy for Year 1 of construction is intended to stabilize the new setback 
dike and storage pond and to provide temporary cover and interim snow goose forage during the 
fall and winter seasons between Years 1 and 2 of construction.  Three seed mixes have been 
developed to be applied during this first year of construction.  The first seed mix is an emergent 
turf-forming seed mix, intended to provide slope stability and dense emergent cover. The first 
seed mix will be applied along the setback dike down to an Elevation 9.0 and along the storage 
pond side slopes.  The second seed mix is a TESC seed mix, which will be applied to the soils 
within 25 feet of the excavated pilot channels and existing sloughs, high marsh grading areas, 
and other disturbed areas within the marsh restoration construction limits. The second seed mix 
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will stabilize the soils and provide a vegetated buffer between the remnant farm fields within the 
restoration area.  Lastly, a third winter wheat seed mix will be planted throughout the remnant 
farm fields, below an Elevation 9.0 feet within the interior of the restoration site. The third seed 
mix will provide interim snow goose forage during the fall/winter period between Years 1 and 2 
of construction.   

 Seed application, during Year 1 construction, applied to the dike, storage pond side 
slopes, and for the TESC seed mix will be completed by hydroseed.  A wood cellulose mulch 
and slow-release granular fertilizer will be included with the hydroseed slurry applied to the 
setback dike and storage pond side slopes.  The winter wheat snow goose forage seed mix will be 
installed using a seed driller.  No irrigation is proposed during Year 1.  All seed will be applied 
before September 30th. 

 The seeding strategy for Year 2 of construction is intended to prepare the restored marsh 
areas for the introduction of saline tidal inundation by establishing emergent halophytes (salt 
tolerant plants).  To accomplish this, a base seed mix of creeping bentgrass (Agrostis stolonifera) 
and inland saltgrass (Distichlis spicata) will be applied to most of the restored marsh areas below 
Elevation 9.0 feet, using a seed driller.  Those areas that will not be seeded with this base seed 
mix include four 1-acre test plots, and those areas where the excavated material from the dike 
breach will be placed.   

 The four, 1-acre test plots are divided into ¼ acre quadrants, and will be established in 
the restored marsh during Year 2 of construction. A test plot will be located between each 
Elevation of 5.0 - 6.0 feet, 6.0 – 7.0 feet, 7.0 – 8.0 feet, and 8.0 – 9.0 feet (NAVD88).  The intent 
of these four test plots is to test four different seeding strategies at different elevations and tidal 
inundations and to monitor their effectiveness following construction.  The four different seeding 
strategies will be applied within one of the ¼-acre quadrants in each test plot.  These four 
seeding strategies are as follows: 

1. Base seed mix only 
2. Base seed mix and collected native estuarine seed 
3. Collected native estuarine seed only 
4. Recruitment only (no seed applied) 

 Seeding during Year 2 will occur by April 15th.  A temporary irrigation system will be 
installed by May 1st and calibrated to deliver up to 2-inches of water per week to the entire 
restored marsh area below an Elevation 9.0 feet.  The estimated amount of irrigation needed is 
2 inches per week over a 122-acre area. We estimated the amount of water delivery needed is 
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continuously 520 gpm for the months of May through August 2016.  Our calculation of volume 
of water included delivery of 2 inches of water per week, less the monthly average rainfall 
volume of 7.3 inches from the Mount Vernon rain gauge, over a 122-acre area.  Irrigation water 
will be provided and approved by CDD22. The water withdrawals will be from No Name 
Slough, the storage pond area, and Dry Slough.   The construction contractor will be required to 
provide a request and pay for water diversion to CDD22. The CDD22 irrigation request form 
will be included in the construction contract specifications.  The temporary irrigation system will 
be installed and operating from May 1 until the existing dike breach, likely to occur in late July 
or early August 2016. 

4.13 Existing Dike Demolition 

In the first year, setback dike, interior drainage system, high marsh fill grading, and pilot tidal 
channels will be constructed, and planting and seeding activities will be completed and allowed 
to establish.  In the second year of construction, after the vegetation has been allowed a season to 
thoroughly root, the Contractor will demolish the existing dike. 

The dike demolition plan uses existing dike materials to fill interior drainage ditches running 
along the landward toe of the existing dike structure.  The ditch fill zones are located outside the 
anticipated high shear stress erosion zones, as identified in the Coastal Engineering Report 
(S&W, 2014d).  

The second step in dike demolition will be excavation and connection of the existing tidal marsh 
channel, located on the waterward side of the dike between Claude O. Davis and Brown Slough. 
This tidal channel currently flows west into Brown Slough and construction of the estuarine tidal 
berm will cut off this tidal channel from Brown Slough.  This channel needs to be redirected and 
connected to Claude O. Davis Slough prior to construction of the estuarine tidal berm. 

Once the exterior tidal channel has been reconnected, construction of the estuarine tidal berm 
near Brown Slough will occur. The estuarine tidal berm is needed to limit tidal inflows to the 
restored marsh from the Brown Slough area that could cause adverse erosion and sedimentation. 
Defishing, diversion of water,turbidity control measures will be necessary to construct the 
exterior tidal channel and estuarine tidal berm. 

The final aspect of the dike demolition is to dredge and excavate materials from the main tidal 
channel inlet area, near the existing Claude O. Davis tidegates.  Significant erosion is anticipated 
in the inlet area during dredging activity.  This area has a significant amount of riprap placed 
during a historical breach repair. Plans are to remove, haul and salvage approximately 20,000 
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cubic yards of riprap to a temporary stockpile location to be designated by CDD22.  If CDD22 
cannot secure a temporary stockpile location prior to bid, the salvaged riprap will become the 
property of the Contractor.   Riprap salvage and placement on the setback dike is not feasible due 
to the timing and need to have the setback dike complete in Year 1 with high marsh fill, topsoil 
and seeding complete. The existing dike needs to remain in place over the fall/winter period.   
Demolition of the dike will occur in Year 2, after the setback dike construction is complete.  The 
remaining portions of dredge spoil materials derived from the main tidal breach area will be 
spread over the landward ditch fills east and west of the tidal breach.  

Once the ditch fill and main tidal inlet excavations are complete, the remaining existing dike 
demolition plan calls for pushing and spreading the remaining existing dike material over the 
ditch fill areas and into the new restored marsh areas. Hauling of this spread material will be 
short distances. Final dike demolitions will be limited to low tide periods. A high spot will 
remain along the Hit and Miss Gun Club per the landowner’s request (Station 16+00 to 19+00 
existing dike demolition).   

Project cut-fill quantity takeoffs and grading tables are provided in Appendix D.  

The contractor will be required to provide defishing and turbidity control during the planned dike 
breach and fill spreading activities. The requirements will be identified in the permits and 
contract specifications and become part of the contractor TESC and SWPP plans. 

 

5.0 SUMMARY OF PERMITS 

The following is a summary of project permits and their current status. 

 Field Exploration Permits 

― State Environmental Policy Act (SEPA) Exemption (WDFW).  Complete. 

― Shoreline Management Act Exemption (Skagit County).  Complete. 

― National Historic Preservation, Section 106 Area of Potential Effect Approval 
(Washington State Department of Archaeology and Historic 
Preservation).  Complete. 

 Setback Dike Construction Permits 

― SEPA Checklist (WDFW).  Complete. 
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― Shoreline Substantial Development Permit (Skagit County).  Public notice 
complete. 

― Special Use Permit (Skagit County).  Public notice complete.  A public hearing 
is to be scheduled after the County receives the 90 percent plans and summary 
of project changes.   

― Fill and Grading, Floodplain Development Permit (Skagit 
County).  Application. Will be submitted with 90 percent plans. 

― Clean Water Act (CWA), Section 404 (U.S. Army Corps of Engineers 
[Corps]).  Application was submitted and is currently under review.   

― The project is being processed as a Nationwide Permit 27 (NWP 27) – 
Aquatic Habitat Restoration, Establishment, and Enhancement 
Activities.  The NWP 27 permit is expected to be issued after the 
Corps receives the 90 percent plans.   

― The project is subject to Clean Water Act (CWA), Section 401 
(Washington State Department of Ecology [Ecology]).   Under NWP 
27, Individual 401 review is required for projects that involve the 
placement of fill in tidal waters, such as the Fir Island project.  The 
Individual 401 review is expected to be completed after Ecology 
receives the 90 percent plans. 

― Section 10, River and Harbors Act (Corps).  Submitted and under review. 

― Endangered Species Act Section 7 Consultation.  Complete.   

― National Historic Preservation, Section 106 (Corps).  Consultation ongoing.  

― Aquatic Lands Lease Agreement (WDNR).  Not required according to WDNR 
as all activities will occur on private tidelands.  

― National Pollution Discharge Elimination System Permit (NPDES) 
(Ecology).  The Notice of Intent and Stormwater Pollution Prevention Plan 
have not yet been prepared or submitted.  Contractor will be required to obtain 
Construction General Stormwater Permit as part of construction contract. 

5.1 Work Windows 

The following work windows apply to the project: 

 Bald Eagle Management Zone – East of the WDFW west access road, work may 
occur at all times of the year beginning 2 hours after sunrise and ending 2 hours 
before sunset. West of the WDFW west access road, work may occur from September 
1 to December 31. 

 Marine In-Water Work Window – July 16 to October 14 
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 Snow Geese Work Window –November 1through March 1 each year.  

The bald eagle management zone along the western edge of the project radiates 660 feet in all 
directions from the existing bald eagle nest.  Given the level of disturbance that bald eagles at 
this location have become accustomed to, construction activities which occur within the bald 
eagle management zone and east of the existing site access road and parking lot, may occur at all 
times of the year provided that construction begins 2 hours after sunrise and ends 2 hours before 
sunset.  Construction activities within the bald eagle management zone which occur west of the 
existing site access road may begin on September 1 and end December 31, each year.   

The apparent marine fish in-water work windows are July 16 (based on Bull Trout requirements) 
through October 14 (based on Pacific Sand Lance requirements) (Corps, 2012).  WDFW will 
issue a Hydraulic Project Approval that will also have in-water work window provisions.   

The site is also subject to snow geese reserve work window periods that run from November 1 
through March 1 each winter season.  If construction activities are required to occur within the 
snow goose reserve work window during any year, the contractor will have to seek authorization 
from the Skagit Wildlife Area Manager.   

6.0 OPINION OF PROBABLE COST 

An engineer’s opinion of probable cost (cost estimate) developed for the 90 percent project 
design has been provided separate from this report to WDFW.   Quantity takeoff and cost 
estimate assumptions are provided in Appendix D.  

Project cost contingencies may be needed for a variety of reasons including: 

 Inclement weather and weather related delays 
 Unanticipated discovery during construction 
 Changed conditions during construction 
 Asphalt repair on Fir Island Road 
 Extra dike select borrow fill quantities 
 Selective sheet pile installation for seepage cutoff in poor soil conditions 
 Unanticipated cultural resources or contaminated soils discovery 
 Dewatering or levee breach related contingencies 

7.0 PROJECT SCHEDULE 

The project schedule targets a summer 2015 construction start for Year 1 and Year 2 
construction completion in 2016.  Construction will generally occur during May through October 
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each year, depending on weather and construction site conditions.  Key project schedule 
milestones are summarized as follows: 

 90 Percent Design Plans and Reports – November 7, 2014 
 ITR of 90 Percent Design Complete – December 5, 2014 
 Final Design – December 31, 2014 
 ITR Backcheck on Final Design – January 14, 2014  
 Permits Complete – January 26, 2015 
 Construction Contract Advertise – February 16, 2015 
 Construction Contract Award – March 30, 2015 
 Construction Contract Submittal Review/Acceptance – May 29, 2015 
 Construction Field Start – June 1, 2015 
 Construction Complete – December 31, 2016 

8.0 STAKEHOLDERS AND LANDOWNERS COORDINATION 

WDFW has involved their Steering Committee and project partners in a series of engineering 
study, design, and review meetings.  Each major phase of study and design has been presented 
for review and comment by the Steering Committee and CDD22. A letter of support from 
CDD22, and a summary of agreed to design elements is provided in Appendix E.  A tracking 
spreadsheet of the Steering Committee and CDD22 comments and responses is provided in 
Appendix F.  All comments have been responded to and will be backchecked and closed as part 
of the 90 percent design review process.   

9.0 ADAPTIVE MANAGEMENT AND MONITORING 

The project involves development of an adaptive management and monitoring plan (WDFW, 
2014).  WDFW and their team have assembled a draft plan that is available on the project 
website in November 2014.  Currently, WDFW and the project team are collecting baseline data 
to support long-term monitoring efforts.  WDFW will continue to provide notice on baseline 
monitoring and revisions to the adaptive management and monitoring plan as the project 
progresses. 

10.0 INDEPENDENT TECHNICAL REVIEW (ITR) 

S&W retained a third party ITR team comprised of Moffat and Nichol, Golder, Inc and separate 
environmental review Hamer Environmental.  The ITR process involved a review of the study 
reports and designs by the ITR team, who provided comments to the design team.  Meetings 
were held to discuss and review the comments.  Modifications and corrections were made in 
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response to the ITR comments.  ITR comment-response tables are included in Appendix F.  To 
date, no comments have been identified that would require significant revisions or alterations are 
necessary for the project. The ITR team will close out comments as part of final design review.  

11.0 LIMITATIONS 

This design report was prepared for the exclusive use of WDFW and other members of the 
Design Team for specific application to the design of the project.  The intent of the report is to 
provide a summary of design document to WDFW so that they may communicate with their 
project partners, stakeholders, and granting agencies.  

Within the limitations of the scope, schedule, and budget, the analyses, conclusions, and 
recommendations presented in this report were prepared in accordance with generally accepted 
professional engineering principles and practice in this area at the time this report was prepared.  
We make no other warranty, either express or implied.  The findings of this report in no way 
guarantee that any agency or its staff will reach the same conclusions as S&W.  Refer to 
Appendix G for Important Information About Your Geotechnical/Environmental Report.  

The analyses, conclusions, and recommendations contained in this report are based on site 
conditions as they presently exist, and further assume that the explorations and soil properties are 
representative of the subsurface conditions throughout the Fir Island Farm project site; that is, 
the subsurface conditions throughout the project extents and effected areas are not significantly 
different from those disclosed by the explorations.  Unanticipated soil conditions are commonly 
encountered and cannot fully be determined merely by taking soil samples from a limited 
number of subsurface samples.  Such unexpected conditions frequently require that additional 
expenditures be made to attain properly constructed projects.  Therefore, some contingency 
funding is recommended to accommodate such potential extra costs.  Our conclusions and 
recommendations are based on our understanding of the project as described in this report and 
the site conditions as interpreted from the explorations. 

If, during final design and construction, subsurface, drainage, tidal or site conditions are different 
from those encountered in the field explorations and engineering studies are observed or appear 
to be present, we should be advised at once so that we could review these conditions and 
reconsider our recommendations where necessary.  If there is substantial lapse of time between 
the submission of this report and the start of work at the site, or if conditions have changed 
because of natural forces or construction operations at or adjacent to the site, we recommend that 
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TABLE 1
LAND USE AREAS

SHANNON & WILSON, INC.

Area/Location
Area / location 

(acres)

North field farmable soil 100.0
North unused farm field 3.1

Subtotal - farm fields 103.1
North field drainage ditches 1.9
Interior storage pond 7.0

Subtotal - drainage ditches and pond 8.9
Existing dike remain 3.9
New dike 8.5
East-west dike access and dredge spoil areas 1.2

North-south (Dry Slough) dike access and dredge spoil areas 3.1
Subtotal - Existing and new dikes 16.7

WDFW access/parking 2.3
WDFW parking drainage ditch 0.3

Subtotal WDFW access/parking 2.6
New marsh 125.2
New tidal channels (existing drainage and excavated seed 
channels) 6.0

Subtotal - New marsh and tidal channels 131.2
TOTAL 262.4

21-1-12318-234-R2-T1  21-1-12318-234



TABLE 2
PROJECT SEED MIXES

SHANNON & WILSON, INC.

Site Location Scientific Name Common Name
Unit
Type

Seeding Rate
(lbs/acres) Acres

Triticum aestivum x Elytrigia 
elongata (hybrid)

WHEATGRASS, STERILE1 10

Agrostis stolonifera CREEPING BENTGRASS 3

Festuca rubra
FESCUE, CREEPING RED 15

Festuca trachyphylla FESCUE, HARD 10
Lolium perenne ‘Amazing 
GS’

RYEGRASS, 'AMAZING 
GS' PERENIAL

20

Lolium perenne ssp. 
multiflorum

RYEGRASS, ANNUAL OR 
ITALIAN

20

Triticum aestivum x Elytrigia 
elongata (hybrid)

WHEATGRASS, STERILE1 10

Agrostis stolonifera
CREEPING BENTGRASS 3

SNOW GOOSE FORAGE Triticum spp. WINTER WHEAT PLS 60 107.3

Agrostis stolonifera CREEPING BENTGRASS 3
Distichlis spicata INLAND SALTGRASS 6
Agrostis stolonifera CREEPING BENTGRASS 3
Distichlis spicata INLAND SALTGRASS 6

Distichlis spicata INLAND SALTGRASS 6

Collected Native Seed Mix 2 TBD SEED TBD

TEST PLOTS NO. 3
(NATIVE SEED ONLY)

Collected Native Seed Mix 2 TBD SEED TBD 1.0

RECRUITMENT ONLY
(NO SEED)

None None N/A N/A 9.6

Notes:

PLS = pure live seed

TESC = temporary erosion and sedimentation control

DIKE AND STORAGE 
POND SIDE SLOPES

PLS 7.8

1  Sterile wheatgrass shall be a single-season cover crop for erosion-control purposes, such as Regreen™ or similar.
2  Native seed to be collected from adjacent high marsh environment in Skagit Bay and shall be free of Typha sp. seed.

YEAR 1 SEED MIX

TEST PLOTS NO. 2 
(BASE MARSH SEED + 
NATIVE SEED)

PLS 1.0

97.5

TEST LOTS NO. 1 
(BASE MARSH SEED MIX 
ONLY)

PLS 1.0

YEAR 2 SEED MIX
BASE MARSH SEED MIX PLS

TESC SEED MIX PLS 11.7

21-1-12318-234-R2-T2   21-1-12318-234
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FIR ISLAND FARM ‐ ESTUARY RESTORATION

CONSTRUCTION CONTRACT SPECIFICATIONS LIST

SHANNON WILSON, INC.

Division Section Description Author
00 Procurement & Contracting Requirements

00010 Table of Contents WDFW
00020 List of Drawing Sheets WDFW
00110 Advertisement For Bids WDFW
00120 Instructions For Bidders WDFW
00210 Bid Form WDFW
00220 Bid Security Form WDFW
00310 Proposed Subcontractors Form WDFW
00610 Performance and Payment Bond WDFW
00720 General Conditions WDFW
00730 Supplementary Conditions WDFW

01 General Requirements
01100 Summary of Work S&W
01140 Work Restrictions S&W
01220 Unit and Lump Sum Prices S&W
01310 Meetings and Coordination S&W
01321 Construction Schedule and Reporting S&W
01330 Submittals and Submittal Procedures S&W
01350 Temporary Erosion and Sediment Control S&W
01410 Regulatory Requirements S&W
01500 Temporary Facilities and Controls S&W
01570 Environmental Protection and Controls S&W
01580 Historical, Archaeological, and Cultural Resources S&W
01770 Execution and Closeout Requirements S&W

02 Existing Conditions/Site Work
02000 General Site Work Provisions S&W
02010 Subsurface Investigation S&W
02050 Demolition S&W

03 Concrete
03100 Concrete Formwork Dibble
03210 Reinforcing Steel Dibble
03300 Cast-In-Place Concrete Dibble
03370 Concrete Curing Dibble

05 Metals
05000 General Metal Provisions Dibble
05050 Fasteners Dibble
05100 Structural Metal Framing Dibble
07400 Metal Roofing, Siding, and Accessories Dibble

06 Wood, Plastics, and Composites
06100 Rough Carpentry Dibble

07 Thermal and Moisture Protection
07100 Dampproofing and Waterproofing Dibble

08 Openings
08310 Hollow Metal Doors and Frames Dibble

10 Specialties
10140 Panel Signage S&W
10150 Post and Panel Signage S&W

12 Furnishings
12930 Site Furnishings S&W

26 Electrical
26000 General Electrical Provisions S&W
26100 Electrical Underground S&W



FIR ISLAND FARM ‐ ESTUARY RESTORATION

CONSTRUCTION CONTRACT SPECIFICATIONS LIST

SHANNON WILSON, INC.

Division Section Description Author
31 Earthwork

31000 Site Preparation S&W
31110 Clearing and Grubbing S&W
31120 Slope Protection and Erosion Control S&W
31130 Pavement Repair S&W
31200 Grading S&W
31210 Excavation S&W
31215 Excavation Support and Protection S&W
31220 Backfill and Compaction S&W
31300 Aggregates S&W
31400 Geotextiles S&W
31500 Hot Mix Asphalt S&W
31600 Cofferdams S&W
31700 Dewatering S&W

32 Exterior Finishes
32920 Plantings (Seedings) S&W
02830 Chain-Link Fencing S&W

33 Utilities
33410 Storm Utility Drainage Piping S&W
33420 Culverts S&W
33450 Storm Utility Drainage Pumps S&W
33460 Subdrainage S&W
33472 Storm Drainage Ponds S&W
33500 Motors S&W
33600 Variable Frequency Drives S&W
33800 Basic Requirements-HVAC S&W
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NIDEC MOTOR CORPORATION
8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

 
DATE:  10/3/2014 P.O. NO.:  FB96
  Order/Line NO.:  23064  MN  100
TO:  
 
Model Number:  FB96
Catalog Number:  HO15V2BLE
 VHS Weather Protected
 CONF,MOTOR,VHS WPI

REVISIONS:
(NONE)

 
ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.

THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.
Features:
Horsepower .............. 00015.00~00000.00 ~ KW: 11.19
Enclosure ............... WPI
Poles ................... 04~00 ~ RPM: 1800~0
Frame Size .............. 254~TP
Phase/Frequency/Voltage.. 3~060~230/460 ~ Random Wound
Service Factor .......... 1.15
Insulation Class ........ Class "F" ~ Insulife 2000
Altitude In Feet (Max) .. 3300 Ft.(1000 M) ~ +40 C
Efficiency Class ........ Premium Efficiency
Application ............. Vertical Centrifugal Pump
Customer Part Number ....
10" Base ~ Coupling Size: 1" Bore, 1/4" Key
Non-Reverse Ratchet ~ Steady Bushing Not Requested
Pricebook Thrust Value (lbs).. 3300
Customer Down Thrust (lbs) ... 3200
Customer Shutoff Thrust (lbs).
Up Thrust (lbs): ~
Inverter Duty Rating:
Load Type (Base Hz & Below) .. Variable Torque
Speed Range (Base Hz & Below). 10:1
Temperature Rise (Sine Wave): "F" Rise @ SF (Resist)
Starting Method ......... PWS (Dual Volt-Low Volt Only)
Duty Cycle .............. Continuous Duty
Load Inertia (lb-ft2): NEMA ~ NEMA Inertia: 75.00 ~ 1.00
Number Of Starts Per Hour: NEMA
Motor Type Code ............ AUSI
Rotor Inertia (LB-FT²)  2.09 LB-FT²
Qty. of Bearings PE (Shaft)  1
Qty. of Bearings SE (OPP)  1
Bearing Number PE (Shaft)  7310 BEP
Bearing Number SE (OPP)  6210-2Z-J/C3

 
Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.

 



NIDEC MOTOR CORPORATION
8050 WEST FLORISSANT AVE.
ST. LOUIS, MO 63136

 
DATE:  10/3/2014 P.O. NO.:  FB96
  Order/Line NO.:  23064  MN  100
 
TO:  
 
Model Number:  FB96
Catalog Number:  HO15V2BLE
 VHS Weather Protected
 CONF,MOTOR,VHS WPI

REVISIONS:
(NONE)

 
ALL DOCUMENTS HEREIN ARE CONSIDERED CERTIFIED BY NIDEC MOTOR CORPORATION.

THANK YOU FOR YOUR ORDER AND THE OPPORTUNITY TO SERVE YOU.
Accessories:
Counter CW Rotation FODE
Shaft Ground Ring
115 Volt Space Heaters
Special Balance
Thermostats - Normally Closed
.
Standard Leadtime: 7-8 WEEKS
Est. Weight (lbs ea): 265 ~ F.O.B.: Monterrey, Mexico
 

USE THE DATA PROVIDED BELOW TO SELECT THE APPROPRIATE DIMENSION PRINT
 
Horsepower  15
Pole(s)  04
Voltage(s)  460-230
Frame Size  254TP
Outlet Box AF  2.03
Outlet Box AA  1.25

 
Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



EFFECTIVE:

SUPERSEDES:

PRINT:

SHEET:

22-FEB-11

25-APR-11 09-2289

1  OF  1

VERTICAL MOTORS
WEATHER PROTECTED TYPE I
FRAME:  254, 256TP, TPA, TPH

BASIC TYPE:  AU

ISSUED BY

APPROVED BY
R. KING

B. GRAYNidec Motor Corporation
St. Louis, Missouri

INFORMATION DISCLOSED ON THIS DOCUMENT
IS CONSIDERED PROPRIETARY AND SHALL NOT BE
REPRODUCED OR DISCLOSED WITHOUT WRITTEN

CONSENT OF NIDEC MOTOR CORPORATION
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ALL DIMENSIONS ARE IN INCHES AND MILLIMETERS

AK

BD

BEBV

BB

AG

CD

P

23.38

CD

11

.44

BF

254

10.00

6

.25

209.55

8.250

AK

231.78

9.125

AJ

254,256TP

FRAME

AA AB AC AF AG BE BV

10.25 7.88 2.03 26.75 .94 11.50

P XO

14.00 16.88

260 200 52 679 24 292 594356 429

16.50
254,256TPA

419

.4412.00.258.2509.125
254,256TPH

113056209.55231.78
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MIN

BD
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IN

UNITS

MM

MM

IN

UNITS

IN

MM

IN

MM

1.25

18

.69

6

.25

342.90

13.500

374.65

14.750

MM

IN

1: ALL ROUGH DIMENSIONS MAY VARY BY .25" DUE TO
    CASTING AND/OR FABRICATION VARIATIONS.
2: LARGEST MOTOR WIDTH.
3: TOLERANCES SHOWN ARE IN INCHES ONLY.

4: CONDUIT OPENINGS MAY BE LOCATED IN STEPS OF 180 DEGREES
    REGARDLESS OF LOCATION. STANDARD AS SHOWN.
5: DIMENSIONS SHOWN ARE FOR ALL RATINGS EXCEPT
    20 HP, 4 POLE, TYPE AUE AND AUI. FOR THIS RATING THE
    DIMENSIONS ARE: AG=28.13 (715 MM)
                                     CD=24.75 (629 MM)

AA SIZE
CONDUIT

BF
4 HOLES

PUMP SHAFT, ADJUSTING NUT, AND
LOCKING SCREWS ARE NOT
FURNISHED WITH MOTOR

AF

EO

AC

AB

AJ

09-2289/E

13.500 AK8.250 AK

+.005

.007 T.I.R.

.007 T.I.R.

+.003TOLERANCE ON AK-DIMENSION

.004 T.I.R.

.004 T.I.R.

TOLERANCES

OF MOUNTING RABBET
PERMISSIBLE ECCENTRICITY

FACE RUNOUT

EO

3.25

83

2 5 5
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CATALOG NUMBER: HO15V2BLE NAMEPLATE PART #: 422707-005

MODEL FB96 FR 254TP TYPE AUSI ENCL WPI

SHAFT
END BRG 7310 BEP - QTY 1 OPP

END BRG 6210-2Z-J/C3 - QTY 1

PH 3 MAX
AMB 40 C  ID#

INSUL
CLASS F Asm.

Pos. DUTY CONT

HP 15 RPM 1780

VOLTS 460 230  
FL

AMPS 18.0 36.0  
SF

AMPS 20.5 41.0   
SF 1.15 DESIGN B CODE G

NEMA NOM
EFFICIENCY 93.0 NOM

PF 84.0 KiloWatt 11.190

GUARANTEED
EFFICIENCY 91.7 MAX

KVAR HZ 60

HP RPM

VOLTS  
FL

AMPS  
SF

AMPS   
SF DESIGN CODE

NEMA NOM
EFFICIENCY

NOM
PF   

GUARANTEED
EFFICIENCY

MAX
KVAR HZ

HAZARDOUS LOCATION DATA (IF APPLICABLE):
DIVISION CLASS I GROUP I

TEMP CODE CLASS II GROUP II

VFD DATA (IF APPLICABLE):

VOLTS 460 230    
AMPS 18.9 37.8    

TORQUE 1 44.3LB-FT TORQUE 2  
VFD LOAD TYPE 1 VT/PWM VFD LOAD TYPE 2

VFD HERTZ RANGE 1 6-60 VFD HERTZ RANGE 2

VFD SPEED RANGE 1 180-1800 VFD SPEED RANGE 2

 
SERVICE FACTOR 1.00 FL SLIP

NO. POLES MAGNETIZING AMPS
VECTOR MAX RPM Encoder PPR
Radians / Seconds Encoder Volts

TEAO DATA (IF APPLICABLE):

HP (AIR OVER) HP (AIR OVER M/S) RPM (AIR OVER) RPM (AIR OVER
M/S)

FPM AIR VELOCITY FPM AIR VELOCITY
M/S

FPM AIR VELOCITY
SEC

 



ADDITIONAL NAMEPLATE DATA:
 Decal / Plate  WD=159833  Customer PN  

 Notes   Non Rev Ratchet  NRR
 Max Temp Rise   OPP/Upper Oil Cap  GREASE
 Thermal (WDG)  OVER TEMP PROT 2  SHAFT/Lower Oil Cap  GREASE

 Altitude    
 Regulatory Notes   Regulatory Compliance  

 COS   Marine Duty  
 Balance  0.08 IN/SEC  Arctic Duty  

 3/4 Load Eff.  93.9  Inrush Limit  
 Motor Weight (LBS)  265  Direction of Rotation  

 Sound Level   Special Note 1  
 Vertical Thrust (LBS)  3300  Special Note 2  
 Thrust Percentage  100% HT  Special Note 3  

 Bearing Life   Special Note 4  
 Starting Method   Special Note 5  
 Number of Starts   Special Note 6  

 200/208V 60Hz Max Amps   SH Max. Temp.  
 190V 50 hz Max Amps   SH Voltage  SH VOLTS=115V
 380V 50 Hz Max Amps   SH Watts  SH WATTS= 48W

 NEMA Inertia   Load Inertia  
 Sumpheater Voltage   Sumpheater Wattage  

 Special Accessory Note 1   Special Accessory Note 16  
 Special Accessory Note 2   Special Accessory Note 17  
 Special Accessory Note 3   Special Accessory Note 18  
 Special Accessory Note 4   Special Accessory Note 19  
 Special Accessory Note 5   Special Accessory Note 20  
 Special Accessory Note 6   Special Accessory Note 21  
 Special Accessory Note 7   Special Accessory Note 22  
 Special Accessory Note 8   Special Accessory Note 23  
 Special Accessory Note 9   Special Accessory Note 24  
 Special Accessory Note 10   Special Accessory Note 25  
 Special Accessory Note 11   Special Accessory Note 26  
 Special Accessory Note 12   Special Accessory Note 27  
 Special Accessory Note 13   Special Accessory Note 28  
 Special Accessory Note 14   Special Accessory Note 29  
 Special Accessory Note 15   Special Accessory Note 30  

 NIDEC MOTOR CORPORATION
ST. LOUIS, MO

TYPICAL NAMEPLATE DATA
ACTUAL MOTOR NAMEPLATE LAYOUT MAY VARY

SOME FIELDS MAY BE OMITTED
            Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



MODEL NO. CATALOG NO. PHASE TYPE FRAME
 FB96 HO15V2BLE  3  AUSI  254TP

ORDER NO.  23064 LINE NO.  

MPI: 174824 174825
HP: 15 15
POLES: 4 4
VOLTS: 460 230
HZ: 60 60
SERVICE FACTOR: 1.15 1.15
EFFICIENCY (%):   

S.F. 93.1 93.8
FULL 93 94.1
3/4 93.9 94.3
1/2 93.3 93.6
1/4 89.7 90

POWER FACTOR (%):   
S.F. 84.5 84.4

FULL 84 83.8
3/4 81.3 81.1
1/2 73.8 73.6
1/4 54 53.8

NO LOAD 5.8 5.8
LOCKED ROTOR 44.5 43.2

AMPS:   
S.F. 20.5 41

FULL 18 36
3/4 13.8 27.6
1/2 10.2 20.4
1/4 7.2 14.5

NO LOAD 6 11.9
LOCKED ROTOR 115 241

NEMA CODE LETTER G H
NEMA DESIGN LETTER B B
FULL LOAD RPM 1780 1780
NEMA NOMINAL EFFICIENCY (%) 93 93
GUARANTEED EFFICIENCY (%) 91.7 91.7
MAX KVAR 4.1 4
AMBIENT (°C) 40 0
ALTITUDE (FASL) 3300 3300
SAFE STALL TIME-HOT (SEC) 30 0
SOUND PRESSURE (DBA @ 1M) 0 0
TORQUES:   

BREAKDOWN{% F.L.} 253 258
LOCKED ROTOR{% F.L.} 244 256

FULL LOAD{LB-FT} 44.3 44.2

NEMA Nominal and Guaranteed Efficiencies are up to 3,300 feet above sea level and 25 ° C ambient

The Above Data Is Typical, Sinewave Power Unless Noted Otherwise

 

NIDEC MOTOR CORPORATION
ST. LOUIS, MO

            Nidec trademarks followed by the ® symbol are registered with the U.S. Patent and Trademark Office.



159833 

Motor Wiring Diagram 

9 Lead, Dual Voltage, Delta Connection 
Part Winding Start (PWS) on Low Voltage

To reverse direction of rotation, interchange leads L1 & L2. 

Each lead may have one or more cables comprising that lead. In such 
case, each cable will be marked with the appropriate lead number. 

Connection Plate: 159833                                        Revised: 09/08/11 
Connection Decal: 344133                                        .                   

NIDEC MOTOR CORPORATION
ST. LOUIS, MISSOURI

Per NEMA MG1 1998-1.75, "A Part-winding Start motor is one which 
certain specially designed circuits of each phase of the primary
winding are initially connected to the supply line. The remaining circuit 
or circuits of each phase are connected to the supply in parallel with 
initially connected circuits, at a predetermined point in the starting 
operation." This is intended to limit the inrush current required to start 
the motor. NEMA MG1 1998-14.38 states that the motor may not 
accelerate to full speed in part-winding and may be noisier than when 
on full winding. 

Motors designed by US Motors for Part-winding Start also be used 
for across the line starting using only the full winding 
connection. Damage will occur if the motor is operated with load for 
more than 2 seconds on Part-winding without transition to full 
winding. 



          159833 
 
 
 

 
 

 

SPECIAL INFORMATION REGARDING PART WINDING STARTING 

This motor is not designed to fully accelerate when started with the part winding start 
connection shown on the motor connection diagram. In order to avoid damaging the 
motor when it is started with the part winding start connection, set timers so that the 
motor starter switches the motor connection from start to run within two seconds 
from the time that the motor is initially energized. The motor is not expected to fully 
accelerate before the motor connection is switched to run, but the momentary 
operation on the start connection should allow time for automatic voltage regulators 
on the power system to compensate for voltage dip resulting from the high current 
draw of the motor during acceleration. Thus, voltage dip in the power system will be 
minimized through proper use of the part winding start connection. Once the motor 
has been switched over to the run connection, it will finish accelerating up to full 
speed. 

During the time that the motor is operated on the part winding start connection, it is 
expected that the motor may be noisier than when operated on the run connection and 
it is also expected that the line amp unbalance between phases may be approximately 
100% to 150%. This is due to the adverse effect of harmonics that result from the 
unbalanced magnetic circuit on the part winding start connection.  

For further information regarding characteristics of polyphase induction motors when 
operated on a part winding start connection, refer to NEMA Publication MG 1-1998 
Part 14.38.  

NIDEC MOTOR CORPORATION 
ST. LOUIS, MISSOURI 

Connection Plate: 159833          Revised: 02/07/12 
Connection Decal: 344133 



REV

AOF

DWG NO.CODE

ISSUED BY APPROVED BY

TITLEREVISION DESCRIPTION FOR:

mmINCHES

SCALE UNITS

SOLIDEDGE

MATERIAL:

DWG
SIZE

SHEET
NUMBER

TOLERANCES ON DIMENSIONS
(UNLESS OTHERWISE SPECIFIED)

ANGLES  X°= ±1°
NIDEC CONFIDENTIAL

11
NMCA (JAN-2011)

NIDEC MOTOR CORPORATION 24-Feb-11

REVISION DATE

MUST BE COMPLIANT TO RoHS DIRECTIVE EU 2002/95/IEC
AND REGULATION EC 1907/2006 (REACH) AS AMENDED

THERMOSTATS

1. MOTOR IS EQUIPPED WITH QTY-3 (1 PER PHASE) NORMALLY CLOSED THERMOSTATS.
   THERMOSTATS ARE SET TO OPEN AT HIGH TEMPERATURE.

2. CONTACT RATINGS FOR THERMOSTATS: 120-600 VAC, 720 VA

P1

P2

N. C. THERMOSTATS

NOTE: THERMOSTATS LEADS MAY BE LOCATED IN EITHER THE MAIN OUTLET BOX OR IF SO
           EQUIPPED, AN AUXILIARY BOX.

ACCESSORY LISTING

QTY-3  N.C. THERMOSTATS

0834066
R. KING C. CADE

CUSTOMER
CONNECTION DIAGRAM

G
24-FEB-11

NONE IN
MISC

STL0211 - UPDATED FORMAT .

---

NIDEC MOTOR
CORPORATION



 970798

SPACE HEATER
CONNECTION DIAGRAM

SPACE HEATER LEADS MAY BE LOCATED IN EITHER THE MAIN OUTLET BOX
OR IF SO EQUIPPED, AN AUXILIARY BOX

THIS EQUIPMENT IS SUPPLIED WITH ANTI-
CONDENSATION HEATERS. HEATERS

SHOULD BE ENERGIZED WHEN EQUIPMENT
IS NOT OPERATING TO PROTECT UNIT BY
PREVENTING INTERNAL CONDENSATION.

CONNECT THE "H" OR HEATER
LEADS TO

 

 115V VOLTS   48W WATTS RATING 

SPACE HEATER NAMEPLATE (ON MOTOR)

 Revision: 7/30/2008
Mike Cullen



Vertical HOLLOSHAFT Coupling Dimensions
Standard Coupling Dimensions

Coupling Part Number 102999

BX Nominal 1

Actual Bore 1.001

BY 10-32

BZ 1 3/8

XB 2 9/16

XD 13/32

XE 2 1/4

XF 1 5/8

SQ. KEY 1/4

 

Notes:

1. All Rough casting dimensions may vary by 0.25" due to casting variations.
2. All tapped holes are Unified National Course, Right Hand thread.
3. Coupling bore dimension "BX" is machined with a tolerance of - .000", +.001" up to 1.50" bore inclusive. Larger bores: -.000", +.002".

 

    
  Copyright © 2010 Nidec Motor Corporation. All rights reserved.



+/- 20% accuracy on below Reed Critical Frequency (RCF) value unless otherwise noted.
Note: Motor RCF Test Data can be provided at time of motor shipment through special test.

Please contact your Nidec Motor Corporation representative for more information.

MODEL NO: FB96
CATALOG NO: HO15V2BLE

Frame: 254TP Type: AUSI

REED CRITICAL FREQUENCY: 78 HZ

CENTER OF GRAVITY: 11 IN

DEFLECTION @ CENTER OF GRAVITY: 0.0016 IN

UNIT WEIGHT: 300 LBS.

BASE DIAMETER: ALL IN.

MAXIMUM MOTOR DIAMETER: 14.00 IN.

DATE: 10/3/2014  

 

    
  Copyright © 2010 Nidec Motor Corporation. All rights reserved.



† All marks shown within this document are properties of their respective owners.

Variable Frequency Drives (VFD)
All Nidec Motor Corporation inverter duty motors have 40°C ambient, 
1.0 SF on Inverter Power, 3300 ft. max altitude, 460 voltage or less 
line power, up to 10:1 speed range on Variable Torque and Class F 
Insulation. 
Nidec Motor Corporation’s INVERTER GRADE® insulated motors 
exceeded NEMA®† MG-1 Part 30 & 31 before the standards were 
established.
We are a leader in the development of electric motors to withstand pulse 
width modulated (PWM) drives evolution from power transistors to higher 
switching frequency insulated gate bipolar transistors (IGBTs).
Today, as the need for medium duty motor inverter applications grows, 
Nidec Motor Corporation provides products to meet these demands.
Through continued research and development, Nidec Motor Corporation 
has included the insulation wire from its INVERTER GRADE® motors 
in all Premium Efficient motors, enhancing their potential inverter 
compatibility.
Inverter compatibility with motors is complex. As a result, many variables 
must be considered when determining the suitability of certain types of 
motors. These variables include:
	 • Torque requirements (Constant or Variable) 
	 • Speed Range 
	 • Line/System Voltage 
	 • Cable Length between VFD & Motor 
	 • Drive Switching (Carrier) Frequency Motor Construction 
	 • VFD dv/dt 
	 • High Temperatures High Humidity
Wider speed ranges, higher voltages, higher switching frequencies 
and increased cable lengths all add to the severity of the application 
and therefore the potential for premature motor failure. Nidec Motor 
Corporation has differentiated its products into families for your ease of 
selection for various inverter applications.

Warranty Guidelines
The information within this section refers to the motor and drive 
application guidelines and limitations for warranty.

Hazardous Location Motors
Use of a variable frequency drive with the motors in this catalog, 
intended for use in hazardous locations, is only approved for Division 
1, Class I, Group D hazardous location motors with a T2B temperature 
code, with a limitation of 2:1 constant torque or 10:1 variable torque 
output. No other stock hazardous location motors are inherently suitable 
for operation with a variable frequency drive. If other requirements are 
needed, including non-listed Division 2, please contact your Nidec Motor 
Corporation territory manager to conduct an engineering inquiry.

575 Volt Motors
575 volt motors can be applied on inverters when output filters are used.

 

Applying INVERTER GRADE® Insulated Motors on
Variable Frequency Drives (2, 4, 6 pole)
The products within this catalog labeled “Inverter Duty” or “Vector Duty” 
are considered INVERTER GRADE® insulated motors. INVERTER 
GRADE® motors exceed the NEMA®† MG-1 Part 31 standard.
Nidec Motor Corporation provides a three-year limited warranty on all 
NEMA®† frame INVERTER GRADE® insulated motors and allows long 
cable runs between the motor and the VFD (limited to 400 feet typical 
without output filters). Cable distance can be further limited by hot and 
humid environments and VFD manufacturers cable limits. These motors 
may be appropriate for certain severe inverter application or when 
the factors relating to the end use application are undefined (such as 
spares).  
Nidec Motor Corporation’s U.S. Motors® brand is available in the 
following INVERTER GRADE® insulated motors: 
	 • Inverter Duty NEMA®† frame motors good for 10:1 Variable Torque 	
	   & 5:1 Constant Torque, including Vertical Type RUSI 
	 • �Inverter Duty motors rated for 10:1 Constant Torque
	 • �ACCU-Torq® and Vector Duty Motors with full torque to 0 Speed
	 • �841 Plus® NEMA®† Frame Motors

Applying motors that do not have INVERTER 
GRADE® insulation on Variable Frequency Drives 
(2, 4, 6 pole)
Meet NEMA®† MG-1, Section IV, Part 31.4.4.2. They can be used       
with adjustable frequency drives under the following parameters:         
On NEMA®† frame motors, 10:1 speed rating on variable torque 
loads & 4:1 speed range on constant torque loads. On TITAN® frame 
motors, 10:1 speed rating on variable torque loads. On TITAN® frame 
motors, inquiry required for suitability on constant torque loads. Cable 
distances are for reference only and can be further limited by hot and 
humid environments. Refer to specific VFD manufacturers cable limits.

Applying Standard & Energy Efficient Motors on 
Variable Frequency Drives is not recommended.  
VFD related failures on standard and energy 
efficient motors 444 frame and above will not be 
covered under warranty.

Cable Distances

Maximum Cable Distance VFD to Motor
Switching Frequency 460 Volt 230 Volt 380 Volt

3 Khz 127 ft 400 ft 218 ft

6 Khz 90 ft 307 ft 154 ft

9 Khz 73 ft 251 ft 126 ft

12 Khz 64 ft 217 ft 109 ft

15 Khz 57 ft 194 ft 98 ft

20 Khz 49 ft 168 ft 85 ft

*This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®† & CSA®† listings where indicated.

Suitability of Integral Horsepower (IHP)* Motors
on Variable Frequency Drives



† All marks shown within this document are properties of their respective owners.

Thermal Overloads and Single Phase Motors
Motors with thermal overloads installed may not operate properly on a 
VFD. The current carrying thermal overload is designed for sine wave 
power. Operation on a VFD may cause nuisance tripping or potentially 
not protect the motor as would be expected on line power. Thermo-stats 
or thermistors installed in the motor and connected properly to the VFD 
may provide suitable thermal overload protection when operating on a 
VFD. (Consult Codes)

Single phase motors and other fractional horsepower ratings are not  
designed to be operated on a VFD. Within Nidec Motor Corporation 
standard products, all motors NEMA®† 48 frame (5.5” diameter) and 
smaller are not suitable for VFD applications. Three phase 56 and 
143/145 frame applications should be noted on the catalog price page; 
or if in doubt ask an Nidec Motor Corporation technical representative for 
recommendations on compatibility with a VFD.

Slow Speed Motors
Motors with a base design of slower than six poles require special 
consideration regarding VFD sizing and minimizing harmonic distortion 
created at the motor terminals due to cable installation characteristics. 
Additional external PWM waveform filters and shielded motor cables 
designed for PWM power may be required to provide acceptable motor 
life. Harmonic distortion on the output waveform should be kept to a 
minimum level (less than 10%).

690V Applications 
Motors that will be applied to 690VAC PWM VFDs require the use of an 
external filter to limit peak voltage spikes and the use of an INVERTER 
GRADE® motor. Where available, an alternative to using an output filter is 
to upgrade to a 2300V insulation system. 

Low Voltage TITAN® Motors
When using 449 frame and larger motors on PWM type VFDs consider 
the use of an external filter and shielded motor cables designed for PWM 
power to minimize harmonic distortion and peak voltages at the motor 
terminals. Harmonic distortion on the output waveform should be kept to 
a minimum level (less than 10%).

Bearing Currents related to PWM waveform
Due to the uniqueness of this condition occurring in the field, protection 
of the motor bearings from shaft currents caused by common mode 
voltages is not a standard feature on sine wave or Inverter Duty motor 
products, unless explicitly noted. Some installations may be prone to a 
voltage discharge condition through the motor bearings called fluting. 

Fluting damage is related to characteristics of the PWM waveform, VFD 
programming and characteristics and installation. 

Bearing fluting as a result of VFD waveform characteristics may be  
prevented by the installation of a shaft grounding device such as a 
brush or ring and/or correction of the installation characteristics causing 
the shaft voltage condition. Insulated bearing(s) may be required. VFD 
filters may be needed if bearing fluting is to be avoided.

Multiple Motors on a Single VFD 
Special considerations are required when multiple motors are powered 
from a single VFD unit. Most VFD manufacturers can provide guidelines 
for proper motor thermal considerations and starting/stopping of motors. 
Cable runs from the VFD and each motor can create conditions that will 
cause extra stress on the motor winding. Filters may be required at the 
motor to provide maximum motor life. 

Grounding and Cable Installation Guidelines 
Proper output winding and grounding practices can be instrumental 
in minimizing motor related failures caused by PWM waveform 
characteristics and installation factors. VFD manufacturers typically 
provide detailed guidelines on the proper grounding of the motor to 
the VFD and output cable routing. Cabling manufacturers provide 
recommended cable types for PWM installations and critical information 
concerning output wiring impedance and capacitance to ground. 

Vertical Motors on VFDs 
Vertical motors operated on VFD power present unique conditions that 
may require consideration by the user or installation engineer: 

•	 Non-reversing-ratchet operation can interfere at low speeds (up to 
300 RPM) causing locked rotor and drive tripping.

•	 Unexpected / unacceptable system vibration and or noise levels 
caused by the torque pulsation characteristics of the PWM waveform, 
a system critical frequency falling inside the variable speed range of 
the process or the added harmonic content of the PWM waveform 
exciting a system component

•	 Application related problems related to the controlled acceleration/
deceleration and torque of the motor on VFD power and the building 
of system pressure/ load. 

•	 The impact the reduction of pump speed has on the down thrust 
reflected to the pump motor and any minimum thrust requirements of 
the motor bearings

•	 Water hammer during shutdown damaging the non-reversing ratchet

Humidity and Non-operational Conditions 
The possible build-up of condensation inside the motor due to storage in 
an uncontrolled environment or non-operational periods in an installation, 
can lead to an increased rate of premature winding or bearing failures 
when combined with the stresses associated with PWM waveform 
characteristics. Moisture and condensation in and on the motor winding 
over time can provide tracking paths to ground, lower the Megohm 
resistance of the motor winding to ground, and lower the Corona 
Inception Voltage level of the winding. 

Proper storage and maintenance guidelines are important to minimize the 
potential of premature failures. Space heaters or trickle voltage heating 
methods are the preferred methods for drying out a winding that has low 
megaohm readings. Damage caused by these factors are not covered 
by the limited warranty provided unless appropriate heating methods 
are properly utilized during non-operational periods and prior to motor 
start-up.

NEMA®† Application Guide for AC Adjustable Speed Drive 
Systems: http://www.nema.org/stds/acadjustable.cfm#download

*This information applies only to Integral Horsepower (IHP) motors as defined on the Agency Approval page, under UL®† & CSA®† listings where indicated.

Motor / Inverter
Compatibility



1

FOLD

iQpump1000 is UL approved for single-phase and three-phase AC input voltage

Intelligent Pump Drive
200-240V Three Phase: 3/4 to 175 HP 

380-480V Three Phase: 1 to 500 HP 
500-600V Three Phase: 2 to 250 HP 
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Simplex Pump System

Drive with Constant Speed Lag Pump 
Multiplexing: Supports up to 5 Lag Pumps

iQpump1000: Your Total Pumping Solution

Yaskawa designed the iQpump®1000 with pump service operators 
and pump system owners in mind. iQpump1000 offers ease of setup and 
comprehensive pump and motor protection features. 

The integrated pump specifi c software and set up parameters allow the 
operator to program control values for a wide range of applications. The 
iQpump1000 drive will automatically adjust pump operating conditions, as the process 
variables change while still maintaining optimum pump performance and protection. 

iQpump1000 can also replace phase converters when converting from a single-phase to a 
three-phase pump motor.

The fl exibility of the 
iQpump1000 allows for 

three main control methods 
from single to multi-pump 

applications.

Drive to Drive Pump Multiplexing:
Supports up to 8 Pumps

No PLCs, HMIs or 
external control relays 
are required for the 
pump logic control, 
therefore reducing total 
system cost. 
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System Benefi ts

iTunes App

Energy savings app 
for the iPhone and the 
iPod touch is available 
at iTunes.com - search 
for Yaskawa.

• Commercial and Residential Irrigation, 
Fluid Storage Tanks

• Settling Ponds, Sewage Lift Stations

• Booster Pump Stations 
(Municipal, High-rises, Condos, Apartment 
Complexes, Residential Developments)

Improved Process Control

By matching pump output fl ow or pressure directly 
to the process requirements, applications can be fi ne 
tuned more rapidly by iQpump1000 than by other 
control forms.

Improved System Reliability

Any reduction in speed achieved by using 
iQpump1000 has major benefi ts in reducing pump 
wear, particularly in bearings and seals.  

Reduce Total System Cost

iQpump1000 lowers system cost by eliminating 
sensors, jockey pumps, restriction valves, as well as 
reducing pressure tank sizing.

Energy Savings

Depending on the application, iQpump1000 reduces 
the demand for energy by 20 to 50% by adjusting 
pump speed to match a lower fl ow/pressure.

Ease of Installation and Set Up

iQpump1000 uses pump terminology on all setup 
parameters and monitors. Application presets apply 
most of the parameters for you. Also included is a 
“Pump Quick Setup” menu.

Eliminate Complex Control Panels

By installing iQpump1000, many electromechanical 
controls can be eliminated. This reduces the 
maintenance that these panels require.

Reduce Mechanical Stress and Damage to 
Pumps

iQpump1000 has soft-start and soft-stop capabilities, 
which eliminate pressure surges and water hammer.

Cooler Running Pump Motor

Soft start eliminates inrush current, dramatically 
increasing winding insulation life.
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Real Time Clock

The iQpump1000 is supported with a real 
time clock that will log the last 10 fault 
events with a date and time stamp to 
provide the pump service technicians with 
real data for troubleshooting. This feature 
also enables the user to set calendar run 
and stop confi gurations, allowing the 
system to avoid high utility KW rates 
during peak day time hours.

System Pressure Setpoint

Pump Motor Output 
Frequency

Transducer Feedback

Control Operation Status: 
Drive being controlled via 
keypad operation or by 
external run command. 

Drive Status Monitors:
By using F1 & F2 user can 
quickly scroll though drive 
running status such as 
motor amps, motor speed, 
power consumed, etc. 

Designed with Pump Operators in Mind

Designed with the user in mind, iQpump1000 uses intuitive pump related terminology, with simple process 
control selection of engineering units such as PSI, GPM, Feet, Temperature, Inches of Mercury, and many other 
process control units. 

Operator Keypad

What makes iQpump1000 the industry standard is the simplicity of the operator keypad messages that are 
formatted in pump terminology. This informs the user the status of the system operation along with alarms or 
specifi c pump algorithm functions that are being initiated. 

Pump Specifi c HOA Operator

Date & Time 
Stamp

Pre-programmed 
applications presets 
reduce start-up time 
signifi cantly. Users 
enter simple motor 
and application 
information within 
the pump quick 
setup menu for each 
of the application 
programs.

 Constant Pressure

 Pump Down Level
 Control

 Geothermal Control

 Vertical Turbine 
 Pump Pressure
 Control(VTC)

 General Purpose
 Mode

APPLICATION
PRESETS:

Pre-Programmed Application Macros
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Options

Enjoy a signifi cant amount of standard control 
points. The iQpump1000 can also expand to 
support popular communication networks.

Expansion I/O Capability
• Analog Output Module (AO-A3)
• Digital Output Module (DO-A3)

Communication Network Options
Industrial Communication
• Modbus RTU (built-in)
• DeviceNet
• EtherNet/IP
• Modbus TCP/IP
• PROFIBUS-DP
• PROFINET

Building Automation 
Networks (BAS)
• BACnet
• Lonworks
• Metasys (N2)
• Apogee (P1)

Standard I/O
• (8) Digital Inputs

• (3) Analog Inputs

• (1) Pulse Input

• Drive Fault Form C Relay

• (3) Programmable Digital Outputs

• (1) Form C Relay
• (2) Form A Relays
• (2) Analog Outputs

• RS485 Modbus RTU Communication

• 
• 

RS485 Modbus RTU Communication

Comparison of Operating 
Points for Throttling (A) 
and Adjustable Speed (B) 
Flow Control.

Typical power 
requirements and savings 
for throttling and bypass 
methods to adjustable 
speed method.

100,000 sq. ft. building 
operated 4000 hrs/
year.  (One 50 HP 
booster pump). Based on 
Energy Savings Predictor 
iQpump1000 Software. 

Typical Pump Energy Consumption/Savings
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PC SCADA 
Troubleshooting, Monitoring, Startup Wizard, 
Programming, and Trending.

Utility Harmonics Estimator
Estimation of harmonics contribution back to 
main power source.

Energy Savings Predictor
Analysis of energy savings with carbon footprint 
calculation.

Parameter Conversion Mobile App

Web app for product conversion of iQpump1000 parameter settings to 
iQpump1000 with save function to recall modifi ed parameters when cell service 
is not available.  Available for IOS, Android, Windows Mobile, and Kindle Fire 
platforms.
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Pump Fault and Alarms

iQpump1000 provides a comprehensive set of pump related alarms and faults. Faults are displayed on the 
keypad in clear text to eliminate confusion (the following is just a sample):
• Over Cycling • No Flow  • Loss of Prime 
• Transducer Feedback Lost •  Over Torque • Pumping Over Cycle
• Dry Well • Broken Pipe Detection •  Low and High Feedback
     Detection 

iQpump1000 Drive Protection
• Over / Under Voltage • Input Phase Loss • Phase Imbalance
•  Short Circuit • Over Temperature • Heatsink Fan Failure

Motor Protection
• Output Phase Loss • Ground Fault • Motor Overload 
• Motor Over Temperature • Broken Shaft • Minimum Speed 

Protection

UL Tested and Approved for use on Single-Phase Power

In rural areas or commercial offi ce buildings that were not originally designed to support heavy 
manufacturing, utilities do not install three-phase power because the cost is signifi cantly more than single-
phase power. For many years, people have been using different technology to generate three-phase power 
from single-phase power sources. Common technologies include rotary-phase converters, static-phase 
converters, and variable frequency drives. As initial investment costs of variable frequency drives have 
dropped, more users are turning to iQpump1000 as the best solution to convert single-phase pump motor 
applications to three-phase. 

Benefi ts of Three-Phase over Single-Phase Motors

1. Three-phase motors are more compact and less costly than 
a single-phase motor of the same voltage class and HP (kW) 
rating. 

2. Single-phase AC motors above 10 HP (7.5 kW) are not as 
effi cient and are not usually manufactured in large quantity. 

3. Three-phase motors have better starting torque, run more 
effi ciently (i.e. 90% compared to 70%), and last much longer than their single-phase counterparts.

4. iQpump1000 provides motor protection while increasing effi ciency and reducing system cost.

5. Reduced motor cable sizes equal lower cost for long motor runs. 

Note: When sizing iQpump1000 for single to three-phase power conversion, consult your local Yaskawa Representative.

Why use Single-Phase

Block Diagram of Single to Three-Phase
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Packages for any Environment

Yaskawa offers pre-engineered confi gured packages for NEMA 
3R, NEMA 12, and NEMA 1 applications. Bypass options are also 
available, allowing iQpump1000 to address a variety of environmental 
conditions. Other severe duty, engineered packages, are available 
upon request.

Our NEMA 3R confi gured drive is the most popular and versatile 
solution for outdoor applications. It combines environmental 
protection and cost effectiveness in a robust package.

NEMA 3R Specifi cations: 

Our NEMA 3R confi gured drive is the most popular and versatile 
solution for outdoor applications. It combines environmental 
protection and cost effectiveness in a robust package. 

Standard Features include:

When vertical surfaces are limited, optional leg kits  are available for the Type 3R Package to become a 
freestanding installation. An optional 12” Leg Kit or 30” Leg Kit is available.

The following are Type 3R package options:

• Service Entrance Rated Disconnect.

• Space Heater with Thermostat - 
maintains the internal cabinet 
temperature to reduce condensation.

• NEC branch circuit protection device 
for input power with fl ange-mounted 
operating handle.

• Surge Suppressor - adds a degree of 
protection to the Type 3R Package 
from transient surges coming through 
the power line cables. Lightning 
strikes are the most common source 
of surges.

• Custom Engraved Nameplates - white 
lettering on black background is 
available.

• Drive Keypad Viewing Window - the drive keypad viewing window is mounted on the outside of the Type 3R 
Package door. This option provides a viewing window which is hinged and lockable.

• Factory mounted confi gured power/control options, such as: circuit breaker, fuses, line/load reactors, 
RFI fi lter, 3-contactor bypass, and network communications.

UL Type 3R Packages

• 12 Gauge Steel Construction

• Padlock Hasp

• Integral ¼ Turn Door Latches

• Whole Door Gasket

• Brass Hinges

• UV / Type 3R Keypad 
Membrane

• Lifting Eyes

• Stainless Steel Hardware

• Sun Refl ective White Powder 
Coat Paint
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Overview
The most common applications are 
simplex (single pump) constant pressure 
and pump down level control. The 
iQpump1000 is an easy investment 
choice with preset application macros, 
dedicated pump control features, and 
pump system protection.

Simplex Pump System 

 Sleep Mode Minimum 

 Flow Protection

 No Flow / Deadhead

 Protection

 Submersible Motor Thrust

 Bearing Control 

 Automatic System Restart

 Sleep Boost 

 Low and High Pressure

 Feedback Detection

 Impeller Anti-jam Protection

 Costant Pressure with Well

 Drawn Down Control

 Power Loss Utility Start 

 Delay Timer

 Loss of Prime (LOP) / Pump

 Dry-Run Protection

 Pre-Charge Control

 (Controlled Pipe Fill)

APPLICATION 
REQUIREMENTS

Examples of Simplex Systems
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Software Features

Sleep Mode Minimum Flow Protection
Protects and shuts down the pump at low speeds or in low fl ow 
conditions.

No Flow / Deadhead Protection
Separate from Sleep Mode, this detects changes in pump motor 
RPM relative to sudden changes in pressure or fl ow. This protects 
against broken pipe, excessive well draw-down, or run-dry 
conditions.

Submersible Motor Thrust Bearing Control
Protects the bearings of submersible pump motors by ensuring 
proper start-up speeds and times.

Automatic System Restart
Programmable timers allow iQpump1000 to automatically restart the system in Auto Mode for faults relating 
to brown outs, loss of power, and pump specifi c faults. 

Sleep Boost
Intended for use with a pressure tank, iQpump1000 boosts the set pressure prior to shutdown, extending the 
pump’s sleep time, reducing cycling, and saving energy.

Low and High Pressure Feedback Detection
iQpump1000 continuously monitors the system feedback device to provide a warning alarm or fault based on 
the programmed level.

Impeller Anti-Jam Automatic Control
Provides a method for the iQpump1000 to detect high current and attempt to expel corrosion or solids which 
are impeding the pump impeller.  The system will perform a quick reversal to try and dislodge jam. 

Constant Pressure with Well Draw Down Control
This function allows iQpump1000 to control constant pressure when there is adequate water in the well, 
while monitoring a second down hole transducer for water level. If the water level drops below user settings, 
iQpump1000 reduces pump speed to maximize well output. System will return automatically to normal 
operation when well water is recharged to an adequate level. 

Power Loss Utility Start Delay Timer
Used in conjunction with “Automatic Restart”, a programmable timer will delay starting to allow for multiple 
pumps to sequence start on loss of power. This function ensures that the power system in not stressed when 
utility power has returned and pump system is automatically restarted. 

Loss of Prime (LOP) / Pump Dry-Run Protection 
Loss of prime protection is a feature to protect the pump and motor from damage caused by running the 
pump without water.  If a pump were to lose prime and continue to operate without water moving through the 
pump, the pump would develop heat, which would eventually damage the pump seal, motor, pipe manifold 
and related components.

Pre-Charge Control (Controlled Pipe Fill)
This programmable feature eliminates water hammer and extends system life by gradually fi lling a pipeline 
before normal full pressure and fl ow operation. Pump motor speed can be controlled with a system timer, level 
or pressure control device to indicate when normal operation may begin.

20 HP Submersible Pump Control
for Irrigation.



1010

Drive with Constant Speed Lag Pump Multiplexing

Application Notes

• Automatically starts and stops up to 5 Lag 
pumps based on the system demand, and will 
automatically stage and de-stage the booster 
pumps. 

• Alternation of lag pumps to provide even wear.

• Allows a single lag pump to be selected during Pre-
Charge (Pipe Fill) to reduce fi ll rate time. 

• For large water consumers, acer-feet can be 
selected for water accumulation units.

Overview
Many agricultural farms use multiple large verticle turbine pumps to provide pressurized water to large pivot 
irrigation systems. Applying a VFD to each of the booster pumps on these systems may not be practical. 
However, iQpump1000, using it’s on-board digital outputs, can control up to 5 lag pump starters from a single 
VFD to maintain pressure by staging and de-staging the lag pumps. 

 Inlet Suction Control

 Speed Reduction “Go To Speed” 

After Lag Pump Staging

 Setpoint Boost After 

De-staging

 Low Flow and High Flow (GPM) 

Protection

 Flow Meter Data Logging

 Lube Pump Control

 Hard Current Limit 

 Back Spin Timer

APPLICATION 
REQUIREMENTS
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Inlet Suction Control
iQpump1000 when installed with an inlet suction transducer 
will monitor a suction pressure drop to a programmed suction 
pressure setpoint. The iQpump1000 seamlessly switches over 
and controls suction pressure to keep the system running 
effi ciently. If the inlet pressure returns to the suction pressure 
setpoint at anytime, the iQpump1000 will switch back to 
controlling outlet pressure. A suction pressure alarm/fault 
detection is available If the suction pressure drops below the Low 
Suction Pressure Detection Level for more than the Low Suction 
Pressure Detection Time.

Speed Reduction “Go To Speed” After Lag Pump 
Staging
This feature will force the lead iQpump1000 VTC to operate at a lower fi xed speed for a specifi ed amount of 
time whenever a lag pump is staged on. This is to dampen the shock loading of a lag pump starting across the 
line to the system.

Setpoint Boost After Destaging
This feature will automatically boost the auto setpoint pressure to a new specifi ed incremental amount for a 
programmable time whenever a pump is de-staged. This allows the lead iQpump1000 VTC to accelerate more 
quickly to lessen the pressure drop on the system of a lag pump that is being de-staged.

Low Flow and High Flow (GPM) Protection
iQpump1000continuously monitors the system fl ow signal feedback to provide a warning alarm or fault based 
on the programmed level.

Flow Meter Data Logging
Through a secondary analog or pulse train input, a fl ow sensor can be connected inline with the pump system 
back to iQpump1000 to read and accumulate total system fl ow to report to authorities. The system can be 
confi gured to detect “No Flow” and switch to “Sleep” on low demand. 

Lube Pump Control
Designed for pumps that require pre-lubrication before each start. Digital output will energize a solenoid valve 
for a programmable time before starting allowing for lubrication each time the pump is started. 

Hard Current Limit
As the pump impeller wears over time, it changes the effi ciency of the pump. Therefore, in order to maintain 
a constant presure or fl ow, the pump speed will increase, resulting in greater motor amps. This increase can 
cause the drive to trip on nuisance motor overload (OL). By setting in a hard motor current limit (not to 
exceed) the drive will reduce the output speed automatically keep the system running smoothly.

Back Spin Timer
After Stop or Hand command, the drive will not restart until timer expires allowing the water column to fl ow 
back down the well.

Software Features

Quadplex River Booster System.
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Drive to Drive Multiplexing

Overview
iQpump1000 has enhanced software not available in standard variable frequency drives, allowing for multiple 
drives to operate as a coordinated system. This allows pump system engineers the ability to add more 
modular pump systems together (Duplex, Triplex, etc.) to meet customer specifi cations and minimize cost by 
eliminating external control via PLC’s and HMI’s.

• Automatically alternates all pumps with a system 
programmable timer to provide even mechanical pump 
wear.

• Confi gurable transducer feedback settings to provide 
redundant backup if failure occurs.

• With the use of an optional suction transducer, 
all iQpump1000’s will monitor inlet pressure with 
programmable PSI settings for faults,  alarms and station 
controlled shutdown.

• Digital switch inputs for Low Suction / Low City Pressure / 
Low Water in Break Tank can be confi gured with selectable 
keypad message to match application. 

• With the use of an optional fl ow input, all iQpump1000’s 
can be confi gured to control staging and de-staging of lag 
pumps on GPM.

Application Notes

 Pump Alternation

 Pump and Drive Redundancy

 Transducer Feedback 

Redundancy

 Pump Run Priority Selection

 Jockey Pump Control

 Pump Stage and De-Stage

 Lag Pump Lead Speed 

Follower Mode

APPLICATION 
REQUIREMENTS
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Typical Multiplex Keypad Messages
The iQpump1000 Keypad will provide the 
user with all the necessary system status 
operation and pump fault messages to 
ensure that service operators can effi ciently 
monitor and diagnose any condition. 

iQpump1000 is in 
Auto Mode and is 
the Lead pump.

iQpump1000 is in Auto 
Mode and waiting for 
a run command from 

the network. 

iQpump1000 is in Auto 
Mode and when a new 
Lead pump is staged 
the Lag pump will be 

locked at a fi xed speed.

iQpump1000 is in Off 
Mode (stopped) and 
has not been given a 
Auto Run command. 
Drive is taken out of 
the running queue.

Software Features

Pump Alternation
Whether it’s a duplex or a quadplex system, the pumps 
will be exercised evenly to ensure that they receive equal 
run times, thereby increasing the life cycle of the pumps 
and motors. 

Pump and Drive Redundancy
If a drive or pump fails during operation or is taken 
out of service for maintenance, the remaining pumps 
continue to operate. The other drives on the network will 
automatically recognize when the drive and pump are 
restored to active healthy status and put them back into 
the pump rotation.

Transducer Feedback Redundancy
Systems can be confi gured using multiple transducers on 
the discharge allowing for redundancy. A minimum of one 
transducer is required for system operation. 

Pump Run Priority Selection
Booster systems that use a jockey pump to maintain 
minimum water fl ow with larger booster pumps allows for 
the Jockey to always be defi ned as the lead pump. The 
larger booster pumps will alternated for even wear. 

Jockey Pump Control
Pressure booster systems that use a jocky pump to 
maintain minimum water fl ow with larger secondary 
booster pumps for peak demands, require the jockey 
pump to always be defi ned as the lead pump. The larger 
booster pumps will alternate based on time or run cycle 
for even pump wear.

Pump Stage and De-Stage
System dynamics and pump curves will determine the 
best method of pump staging and de-staging. The user 
can select a varied of methods such as: Pump Output 
Speed, Pressure Differential to Setpoint, Combination of 
Output Speed and Differential Pressure, and Flow Rate 
using a inline fl ow meter. 

Lag Pump Lead Speed Follower Mode
When enabled, all lag iQpump1000 drives will follow 
the main output speed (Hz or RPM) of the lead iQpump, 
thereby allowing all lead and lag pumps to run at the same 
speed for better system effi ciency. 

Triplex Booster System for New Jersey Hospital
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Model Number Designation

Drive Ratings - 240V

CIMR- PW   2  A   0004 F   A   A
AC Drive

iQpump1000 Series

Design Revision

No. Voltage Class

2A 3-phase, 240V

4A 3-phase, 480V

4T 6-phase, 12-pulse, 480V

5A 3-phase, 600V

No. Output Current Code (A)

See chart on next page.

No. Enclosure Type

A IP00

F NEMA Type1

U Flange (Type 12 backside)

No. Environmental Specifi cation

A Standard

240V, 3-Phase Input

Rated 
Output 
Amps

Nominal 
HP

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

3.5 3/4 2A0004_AA F, U

6 1 2A0006_AA F, U

8 2 2A0008_AA F, U

9.6 3 2A0010_AA F, U

12 3 2A0012_AA F, U

17.5 5 2A0018_AA F, U

21 7.5 2A0021_AA F, U

30 10 2A0030_AA F, U

40 15 2A0040_AA F, U

56 20 2A0056_AA F, U

69 25 2A0069_AA F, U

81 30 2A0081_AA F, U

110 40 2A0110_AA F, U

138 50 2A0138_AA F, U

169 60 2A0169_AA F, U

211 75 2A0211_AA F, U

250 100 2A0250_AA A, U

312 125 2A0312_AA A, U

360 150 2A0360_AA A, U

415 175 2A0415_AA A, U

240V, 1-Phase Input
208-230V Three-Phase Output

Single Phase Input -  Size Method A(A) 
(continuous full power)

Single Phase Input - 
Sizing Method B(B)

(86% max power of 
connected motor size)

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

Without Additional 
Reactor

With Additional Reactor

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

1.5 1/3 2.4 1/2 2.4 1/2 2A0004_AA F, U

2.4 1/2 3.5 3/4 4.6 1 2A0006_AA F, U

3.5 3/4 4.6 1 4.6 1 2A0008_AA F, U

3.5 3/4 4.6 1 6.6 1.5 2A0010_AA F, U

4.6 1 7.5 2 7.5 2 2A0012_AA F, U

7.5 2 10.6 3 10.6 3 2A0018_AA F, U

7.5 2 10.6 3 10.6 3 2A0021_AA F, U

7.5 2 10.6 3 17 5 2A0030_AA F, U

10.6 3 17 5 17 5 2A0040_AA F, U

17 5 24 7.5 24 7.5 2A0056_AA F, U

17 5 31 10 31 10 2A0069_AA F, U

31 10 46 15 46 15 2A0081_AA F, U

31 10 31 10 46 15 2A0110_AA F, U

46 15 46 15 59 20 2A0138_AA F, U

59 20 59 20 75 25 2A0169_AA F, U

59 20 59 20 88 30 2A0211_AA F, U

75 25 75 25 114 40 2A0250_AA A, U

88 30 88 30 143 50 2A0312_AA A, U

114 40 114 40 169 60 2A0360_AA A, U

143 50 143 50 211 75 2A0415_AA A, U

(A) Use single phase sizing method A for applications requiring more than 87% motor power (more than 95% speed for variable 
torque) for any length of time.

(B) Use single phase sizing method B for applications requiring no more than 87% motor power (no more than 95% speed for 
variable torque).
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Drive Ratings - 480V

480V, 3-Phase Input

Rated 
Output 
Amps

Nominal 
HP

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

2.1 1 4A0002_AA F, U

4.1 2 4A0004_AA F, U

5.4 3 4A0005_AA F, U

6.9 4 4A0007_AA F, U

8.8 5 4A0009_AA F, U

11.1 7.5 4A0011_AA F, U

17.5 10 4A0018_AA F, U

23 15 4A0023_AA F, U

31 20 4A0031_AA F, U

38 25 4A0038_AA F, U

44 30 4A0044_AA F, U

58 40 4A0058_AA F, U

72 50 4A0072_AA F, U

88 60 4A0088_AA F, U

103 75 4A0103_AA F, U

139 100 4A0139_AA F, U

165 125 4A0165_AA F, U

208 150 4A0208_AA A,U

250 200 4A0250_AA A,U

296 250 4A0296_AA A,U

362 300 4A0362_AA A,U

414 350 4A0414_AA A,U

515 400 4A0515_AA A,U

675 500 - 550 4A0675_AA A,U

480V, 1-Phase Input
460V Three-Phase Output

Single Phase Input -  Size Method A(A) 
(continuous full power)

Single Phase Input - 
Sizing Method B(B)

(86% max power of 
connected motor size)

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

Without Additional 
Reactor

With Additional Reactor

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

0.8 1/3 1.1 1/2 0.8 1/3 4A0002_AA F, U

1.6 3/4 2.1 1 2.1 1 4A0004_AA F, U

2.1 1 3 1.5 3 1.5 4A0005_AA F, U

2.1 1 3.4 2 3.4 2 4A0007_AA F, U

3.4 2 4.8 3 4.8 3 4A0009_AA F, U

3.4 2 4.8 3 4.8 3 4A0011_AA F, U

3.4 2 4.8 3 7.6 5 4A0018_AA F, U

4.8 3 7.6 5 7.6 5 4A0023_AA F, U

7.6 5 11 7.5 14 10 4A0031_AA F, U

11 7.5 14 10 14 10 4A0038_AA F, U

11 7.5 14 10 21 15 4A0044_AA F, U

14 10 21 15 27 20 4A0058_AA F, U

21 15 21 15 34 25 4A0072_AA F, U

21 15 21 15 34 25 4A0088_AA F, U

21 15 27 20 34 25 4A0103_AA F, U

40 30 40 30 65 50 4A0139_AA F, U

40 30 40 30 65 50 4A0165_AA F, U

65 50 65 50 77 60 4A0208_AA A,U

77 60 77 60 96 75 4A0250_AA A,U

77 60 96 75 124 100 4A0296_AA A,U

96 75 124 100 156 125 4A0362_AA A,U

124 100 156 125 180 150 4A0414_AA A,U

124 100 124 100 180 150 4A0515_AA A,U

156 125 156 125 240 200 4A0675_AA A,U

(A) Use single phase sizing method A for applications requiring more than 87% motor power (more than 95% speed for variable 
torque) for any length of time.

(B) Use single phase sizing method B for applications requiring no more than 87% motor power (no more than 95% speed for 
variable torque).

480V, 12-Pulse

Rated 
Output 
Amps

Nominal 
HP

Model Number

CIMR-PW

Variant

U = Flange 
(NEMA 12 Backside)

58 40 4T0058_AA U

72 50 4T0072_AA U

88 60 4T0088_AA U

103 75 4T0103_AA U

139 100 4T0139_AA U

165 125 4T0165_AA U

208 150 4T0208_AA U

250 200 4T0250_AA U

296 250 4T0296_AA U

362 300 4T0362_AA U

414 350 4T0414_AA U

515 400 4T0515_AA U

675 500 - 550 4T0675_AA U
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Drive Ratings - 600V

600V, 3-Phase Input

Rated 
Output 
Amps

Nominal 
HP

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

2.7 1 & 2 5A0003_AA F, U

3.9 3 5A0004_AA F, U

6.1 5 5A0006_AA F, U

9 7.5 5A0009_AA F, U

11 10 5A0011_AA F, U

17.5 15 5A0017_AA F, U

22 20 5A0022_AA F, U

27 25 5A0027_AA F, U

32 30 5A0032_AA F, U

41 40 5A0041_AA F, U

52 50 5A0052_AA F, U

62 60 5A0062_AA F, U

77 75 5A0077_AA F, U

99 100 5A0099_AA F, U

125 125 5A0125_AA A, U

145 150 5A0145_AA A, U

192 200 5A0192_AA A, U

600V, 1-Phase Input
575V Three-Phase Output

Single Phase Input -  Size Method A(A) 
(continuous full power)

Single Phase Input - 
Sizing Method B(B)

(86% max power of 
connected motor size)

Model Number

CIMR-PW

Variant

F = NEMA 1

A = Protected Chassis 
(IP00)

U = Flange 
(NEMA 12 Backside)

Without Additional 
Reactor

With Additional Reactor

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

Motor 
Amps

Motor Size 
(HP)

1.7 1 2.4 1.5 1.7 1 5A0003_AA F, U

2.4 1.5 2.7 2 2.7 2 5A0004_AA F, U

2.7 2 3.9 3 3.9 3 5A0006_AA F, U

3.9 3 6.1 5 6.1 5 5A0009_AA F, U

2.7 2 3.9 3 3.9 3 5A0011_AA F, U

6.1 5 6.1 5 9 7.5 5A0017_AA F, U

6.1 5 9 7.5 9 7.5 5A0022_AA F, U

9 7.5 11 10 11 10 5A0027_AA F, U

9 7.5 11 10 11 10 5A0032_AA F, U

11 10 17 15 22 20 5A0041_AA F, U

17 15 17 15 22 20 5A0052_AA F, U

22 20 27 25 32 30 5A0062_AA F, U

27 25 32 30 41 40 5A0077_AA F, U

32 30 32 30 41 40 5A0099_AA F, U

41 40 52 50 62 60 5A0125_AA A, U

41 40 52 50 62 60 5A0145_AA A, U

62 60 77 75 99 100 5A0192_AA A, U

77 75 77 75 99 100 5A0242_AA A, U

(A) Use single phase sizing method A for applications requiring more than 87% motor power (more than 95% speed for variable 
torque) for any length of time.

(B) Use single phase sizing method B for applications requiring no more than 87% motor power (no more than 95% speed for 
variable torque).
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Mechanical Installation Planning

Drive Dimensions

NEMA Type 1 [IP20] Diagram             Protected Chassis/External Heatsink Diagram

P1000 with NEMA Type 1 Kit Installed

H
N

1

WN1 DN1

Notes: 

1. The diagrams shown are simplifi ed dimensional diagrams designed to display key outer dimensions of the drive.  They are meant for planning purposes 
only.   For more detailed dimensional/mounting data, please refer to the iQpump1000 dimensional drawings on www.yaskawa.com 

2. Drives with NEMA Type 1 Enclosures can be converted to protected chassis by removing the top and bottom covers. 

3. When mounting standard drives with heatsink external (NEMA 1 backside), the following models require a separately sold bracket kit:  
CIMR-PW2A0004Fxx to 0081Fxx, CIMR-PW4A0002Fxx to 0044Fxx, and CIMR-PW5A0003Fxx to 0032Fxx.  

 Larger standard drives include brackets that must be detached from the back and reattached at the midpoint.

240V Class

Model 
CIMR-PW2A


Frame Size
Max. Applicable 
Motor Capacity 

(HP)

Dimensions (in.) Weight  (lb) 

WN1 W W1 HN1 H H1 DN1 D D1 NEMA 1
Protected 
Chassis

0004

1

0.75 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0006 1.5 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0008 2 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.5 --

0010 3 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.5 --

0012 3 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.5 --

0018
2

5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0021 7.5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0030
3

10 5.51 5.51 7.64 12.06 10.24 11.81 6.57 6.57 2.07 9.3 --

0040 15 5.51 5.51 7.64 12.06 10.24 11.81 6.57 6.57 2.07 9.3 --

0056 5 20 7.09 7.09 9.21 13.38 11.81 13.39 7.36 7.36 2.83 13.0 --

0069
6

25 8.66 8.66 11.65 15.47 13.78 16.54 7.76 7.76 2.91 20.1 --

0081 30 8.66 8.66 11.65 15.47 13.78 16.54 7.76 7.76 2.91 22.0 --

0110 7A 40 10.00 10.00 12.13 21.37 15.75 16.3 10.16 10.16 3.82 50.7 46.2

0138 8A 50 10.98 10.98 12.99 24.52 17.72 18.11 10.16 10.16 3.81 61.7 55.0

0169
10

60 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 90.2 81.4

0211 75 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 92.4 83.6

0250
11

100 17.95 17.72 22.05 37.80 27.76 28.54 12.99 12.99 5 191.8 167.6

0312 125 17.95 17.72 22.05 37.80 27.76 28.54 12.99 12.99 5 191.8 176.4

0360
12

150 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 233.7 216.1

0415 175 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 233.7 218.3

H
1

H

W
W1

D
D1

P1000 Protected Chassis / External Heatsink ConfigurationiQpump1000 with NEMA Type 1 Kit Installed iQpump1000 Protected Chassis / External Heatsink Confi guration
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480V Class

Model

CIMR-PW4A 
Frame Size

Max. Applicable 
Motor Capacity 

(HP)

Dimensions (in.) Weight (lb)

WN1 W W1 HN1 H H1 DN1 D D1 NEMA 1
Protected 
Chassis

0002

1

1 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0004 2 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0005 3 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0007

2

3 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0009 5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0011 7.5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0018
3

10 5.51 5.51 7.64 12.06 10.24 11.81 6.57 6.57 2.07 9.3 --

0023 15 5.51 5.51 7.64 12.06 10.24 11.81 6.57 6.57 2.07 9.3 --

0031 4 20 7.09 7.09 9.21 13.38 11.81 13.39 6.88 6.88 2.04 12.5 --

0038 5 25 7.09 7.09 9.21 13.38 11.81 13.39 7.36 7.36 2.83 13.0 --

0044 6 30 8.66 8.66 11.65 15.47 13.78 16.54 7.76 7.76 2.91 20.1 --

0058 7B 40 10.37 10.37 12.13 18.65 15.75 16.3 10.16 10.16 3.82 50.6 50.6

0072 8B 50 11.35 11.35 12.99 20.62 17.72 18.11 10.16 10.16 3.81 59.4 59.4

0088
9

60 13.32 13.16 15.35 25.16 20.06 21.34 10.27 10.27 3.97 85.8 79.2

0103 75 13.32 13.16 15.35 25.16 20.06 21.34 10.27 10.27 3.97 85.8 79.2

0139
10

100 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 99.0 90.2

0165 125 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 101 92.4

0208 11 150 17.95 17.72 22.05 37.80 27.76 28.54 12.99 12.99 5 191 174

0250

12

200 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 233 211

0296 250 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 246 224

0362 300 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 257 235

0414 13 350 20.29 20.29 25.39 48.3 37.4 40.55 14.68 14.68 5.19 292 275

0515
14

450 26.86 26.86 31.97 61.3 44.88 46.38 14.72 14.72 7.71 504 475

0675 600 26.86 26.86 31.97 61.3 44.88 46.38 14.72 14.72 7.71 515 486

0930
15

800 50.2 49.61 -- 80.4 54.33 -- 14.73 14.91 -- 1394 1195

1200 1000 50.2 49.61 -- 80.4 54.33 -- 14.73 14.91 -- 1420 1221

600V Class 

Model

CIMR-PW5A 
Frame Size

Max. Applicable 
Motor Capacity 

(HP)

Dimensions (in.)
Weight (lb)

 

WN1 W W1 HN1 H H1 DN1 D D1 NEMA 1
Protected 
Chassis

0003
1

2 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0004 3 5.51 5.51 7.64 12.06 10.24 11.81 5.79 5.79 1.34 7.3 --

0006
2

5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0009 7.5 5.51 5.51 7.64 12.06 10.24 11.81 6.46 6.46 2.06 8.2 --

0011 3 10 5.51 5.51 7.64 12.06 10.24 11.81 6.57 6.57 2.07 9.3 --

0017
5

15 7.09 7.09 9.21 13.38 11.81 13.39 7.36 7.36 2.83 13.0 --

0022 20 7.09 7.09 9.21 13.38 11.81 13.39 7.36 7.36 2.83 13.0 --

0027
6

25 8.66 8.66 11.65 15.47 13.78 16.54 7.76 7.76 2.91 20.1 --

0032 30 8.66 8.66 11.65 15.47 13.78 16.54 7.76 7.76 2.91 20.1 --

0041
8B

40 11.35 11.35 12.99 20.62 17.72 18.11 10.16 10.16 3.81 59.4 59.4

0052 50 11.35 11.35 12.99 20.62 17.72 18.11 10.16 10.16 3.81 59.4 59.4

0062

10

60 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 99.0 90.2

0077 75 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 99.0 90.2

0099 100 12.95 12.95 15.2 30.08 21.65 22.13 11.14 11.14 4.21 99.0 90.2

0125
11

125 17.95 17.72 22.05 37.80 27.76 28.54 12.99 12.99 5 191 174

0145 150 17.95 17.72 22.05 37.80 27.76 28.54 12.99 12.99 5 191 174

0192
12

200 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 233 235

0242 250 19.84 19.69 23.62 45.98 31.50 32.28 13.78 13.78 5 257 235

Mechanical Installation Planning
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Yaskawa America, Inc.
Drives & Motion Division

2121 Norman Drive South
Waukegan, IL 60085

1-800-YASKAWA (927-5292)  •  Local: 847-887-7000  •  Fax: 1-847-887-7310

DrivesHelpDesk@yaskawa.com  •  www.yaskawa.com

Document BL.iQp1000.01  11/20/12  •  © 2012

We take quality personally at Yaskawa.  Our drives and servo packages offer the 
highest MTBF in the world.  The relationships we have with our customers ensure 

mutual benefi ts.  The partnerships we cultivate with our distributors add value to the 
way we work with you.  We hire great people and continuously train them to be able 

to serve your needs better.  We deliver product on time. It works out of the box. 
We answer questions promptly and never say, “we can’t.”

To us, quality means doing everything we can to make our 
customer, partner, and employee experiences great.

We commit to that philosophy every day. We make it happen. We can because, to us, 
IT’S PERSONAL.











PE 4710 DR 21 (100 psi) DR 26 (80 psi) DR 32.5 (63 psi)

PIPE
SIZE

AVG.
O.D.

MIN. 
T.

AVG.
I.D.

WEIGHT
LB/FT

MIN.
T.

AVG.
I.D.

WEIGHT
LB/FT

MIN.
T.

AVG.
I.D.

WEIGHT
LB/FT

   3 3.500 0.167 3.146 0.77 0.135 3.214 0.63 0.108 3.271 0.51

  4 4.500 0.214 4.046 1.27 0.173 4.133 1.03 0.138 4.207 0.83

5-3/8 5.375 0.256 4.832 1.81 0.207 4.936 1.48 0.165 5.025 1.19

  5 5.563 0.265 5.001 1.94 0.214 5.109 1.58 0.171 5.200 1.27

  6 6.625 0.315 5.957 2.74 0.255 6.084 2.24 0.204 6.193 1.81

  7 7.125 0.339 6.406 3.18 0.274 6.544 2.59 0.219 6.661 2.09

  8 8.625 0.411 7.754 4.66 0.332 7.921 3.80 0.265 8.063 3.06

 10 10.750 0.512 9.665 7.24 0.413 9.874 5.90 0.331 10.048 4.77

 12 12.750 0.607 11.463 10.17 0.490 11.711 8.30 0.392 11.919 6.69

 14 14.000 0.667 12.586 12.28 0.538 12.859 10.00 0.431 13.086 8.08

 16 16.000 0.762 14.385 16.03 0.615 14.696 13.07 0.492 14.957 10.54

 18 18.000 0.857 16.183 20.28 0.692 16.533 16.54 0.554 16.826 13.36

 20 20.000 0.952 17.982 25.03 0.769 18.370 20.43 0.615 18.696 16.48

 22 22.000 1.048 19.778 30.31 0.846 20.206 24.72 0.677 20.565 19.95

 24 24.000 1.143 21.577 36.06 0.923 22.043 29.42 0.738 22.435 23.72

 26 26.000 1.238 23.375 42.32 1.000 23.880 34.53 0.800 24.304 27.86

 28 28.000 1.333 25.174 49.07 1.077 25.717 40.05 0.862 26.173 32.33

 30 30.000 1.429 26.971 56.36 1.154 27.554 45.98 0.923 28.043 37.09

 32 32.000 1.542 28.730 64.11 1.231 29.390 52.31 0.985 29.912 42.22

 34 34.000 1.619 30.568 72.36 1.308 31.227 59.06 1.046 31.782 47.63

 36 36.000 1.714 32.366 81.12 1.385 33.064 66.22 1.108 33.651 53.42

42 42.000 2.000 37.760 110.43 1.615 38.576 90.08 1.292 39.261 72.68

48 48.000 2.286 43.154 144.25 1.846 44.086 117.68 1.477 44.869 94.95

54 54.000 2.571 48.549 182.51 2.077 49.597 148.95 1.662 50.477 120.20

63 63.000 3.000 56.640 248.46 2.423 57.863 202.73 1.938 58.891 163.53

HDPE IRON PIPE SIZE (I.P.S.) PRESSURE PIPE (continued)

* For custom DR, perforated pipe, please contact JM Eagle™ PE sales at (800) 621-4404 for availability.
* All dimensions are in inches unless noted otherwise.

I.D. : Inside Diameter
O.D. : Outside Diameter
T. : Wall Thickness

ANSI/NSF-61, 14 LISTED
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          Custom Flap Gates & Drainage Pumps 
 
          P.O. Box 392 
          Burlington, Wa. 98233 
          360-661-3214 
         
 

       What are the advantages of J & D Fiberglass flap gates? 
 
 Our gates are lightweight and maintenance free 
 Our gates never rust out 
 Never any electrolysis problems 
 No interior pipe obstructions 
 Our gate gasket (neoprene) is on the 

end of the culvert, not in it 
 

What kind of work does J & D 
do? 
 
 Flap gates are available for both 

round and square concrete culverts 
 We manufacture replacement 

fiberglass lids for cast iron gates up 
to 6 feet  in diameter 

 We customize fiberglass fish wears for installation in any PE, PVC, corrugated metal or 
concrete culvert 

 For difficult muddy installations we can wrap with fiberglass, 4 foot PVC culvert for 
$65.00 per foot with our wrapping machine 

 Our concrete saddle block saves labor, rip rap rock and stops pipe end flotation 
 

Why choose J & D Fiberglass flap gates? 
 



 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 We manufacture fiberglass flap gates for PVC, PE, corrugated metal or concrete 
culverts 

 Custom work is standard business for us 
 We do our own manufacturing 
 Prices are very competitive 
 
Call for custom prices 
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APPENDIX D 
 

BID SHEET AND QUANTITY TAKEOFFS 
 

ENGINEERS ESTIMATE OF PROBABLE COST 
(Submitted Separately) 

  



 



TABLE X - OPINION OF PROBABLE CONSTRUCTION COST
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description Quantity Units Unit Cost Item Cost
1.0 Contractor Administration, Submittals, Closeout

1.01 Bonding 1 LS

1.02 Permits 1 LS

1.03 Submittals (Schedules, Shop Drawings, Manufacturer Specs) 1 LS

1.04 Construction Pay Surveys (Grade Checks, Settlement Monitoring) 1 LS

1.05 As Built Survey 1 LS

2.0 Mobilization and Demobilization

2.01 Mobilization 1 LS

2.02 Demobilization 1 LS

2.03 Final Site Cleanup ‐ Post Inspection 1 LS

2.05 Removal of Temp Haul Routes 9,240 CY

3.0 Site Preparation, Temporary Facilites

3.01 Contractor Field Office and Toilets 12 MO

3.02 Fir Island Road Traffic Control 120 DAY

3.03 High Visibility Fence 96 FT

4.0 Temporary Erosion and Sediment Control

4.01 Stabilized Construction Entrance (Quarry Spalls) 467 TON

4.02 Silt Fence 10,359 FT

4.03 Diversion of Water 1 LS

4.04 Floating Silt Curtain 635 FT

4.05 Coir Logs, Wattles 25,622 FT

4.06 Gravel Check Dams 28 TON

4.07 Street Cleaning 120 HR

5.0 Earthwork

5.01 Dike Alignment Stripping 13,567 CY

5.02 Riprap Toe Excavation, Haul and Spreading 1,321 CY

5.03 Pond Excavation, Dewatering, Haul 67,718 CY

5.04 Tidegate Excacvation, Dewatering, Haul 1,289 CY

5.05 Pilot Tidal Channel Excavation and Spreading 2,460 CY

5.06 Existing Levee Excavation including Haul 35,308 CY

5.07 Existing Levee Rock Remova including Haul 19,982 CY

5.08 Geotextile Reinforcement 67,284 SY

5.09 Crushed Surfacing Base Course Incl. Haul 37,357 TON

5.10 Dike Fill Including Haul 180,908 TON

5.11 High Marsh Fill Grading 75,824 CY

5.12 Sand Drainage Blanket (Filter Diaphragm) 298 TON

5.13 Pipe Annulus Backfill 630 TON

5.14 Riprap Bedding 5,271 TON

5.15 Riprap (Levee Sideslope) 28,917 TON

5.16 Riprap (Pump Station Outfall) 40 TON

5.17 No Name Slough Dredging 2,183 TON

5.18 Dredge Spoils Removal and Stockpile 6,843 TON

5.19 Coir separation fabric 6,024 SY

5.20 Topsoil Reuse From Storage Pond 15,220 TON

5.21 Dike Final Elevation Finish Grading 9,717 SY

6.0 Drainage

6.01 12" HDPE 420 FT

6.02 24" HDPE 294 FT

6.03 12"FES and Grate 5 EA

6.04 48" HDPE Tidegate Pipe 502 FT

6.05 48" Pipe Temporary Crossing 90 FT

6.06 48" Pipe Permanent Crossing 90 FT

6.07 48" Top Hinge Tidegate 1 EA

6.08 48" Side Hinge Tidegate 4 EA

6.09 Pump Station 1 LS

6.10 Concrete Demolition haul disposal (Dry Slough Tidegate) 1,764 TON

7.0 Vegetation and Plantings

7.01 Bulk Seed Procurement 8,184 LB

7.02 Native Marsh Seed Procurement 2 AC

7.03 Year 1 Hydroseed 20 AC

I:\WIP\21-1\12318 Fir Island\234_90-FINAL_DESIGN\Cost\Quantity Calc Sheets  21-1-12393-206



TABLE X - OPINION OF PROBABLE CONSTRUCTION COST
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

7.03 Year 1 Drill Seeding 107 AC

7.04 Year 2 Hydroseed 98 AC

7.05 Year 2 Specialty seeding ‐ 4 quadrants 4 AC

7.07 Year 2 Irrigation Request to CDD22 1 LS

7.08 Year 2 Irrigation at site 1 LS

8.0 Miscellaneous

8.01 Log Boom 1 LS

8.02 Settlement Monitoring Plate Installation & Weekly Survey 20 WK

8.03 Fish Screen and Defishing 1 LS

8.04 Fence Relocation 900 ft

8.05 Educational Signage 1 LS

Construction Supervision

Construction Total

Equipment, Labor, and Material Costs

Taxes (8.2%)

Construction Subtotal
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
2.05 Removal of Temp Haul

Description Units

East Access Area 41516 sqft
depth 1 feet

West Access , Staging, Ex Dike Area 178797 sqft
depth 1 feet

Exisitng Dike Roadway 29155 sqft
depth (assumed) 1 feet

TOTAL: 9,240 CUYD
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
3.03 High Visability Fence

Description Units

Single Fence 6.00 feet
Fence Per Lane 2.00

Lanes 2.00
Stations 4.00

TOTAL: 96.00 FEET
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.01 Stabilized Construction Entrance

Description Units

Depth 1.00 feet
Width 24.00 feet
Length 50.00 feet

locations 2.00

266.67 cuyds
TOTAL: 466.67 TONS

I:\WIP\21-1\12318 Fir Island\234_90-FINAL_DESIGN\Cost\Quantity Calc Sheets  21-1-12393-206



QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.02 Silt Fence

Description Units

Staging Area 1,595.85 feet
East Side NNS 2,251.46 feet
West Side NNS 2,147.34 feet

Dry Slough 4,364.68 feet

TOTAL: 10,359.33 FEET
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.03 Diversion of Water RS Means

Description Units

NNS Cofferdam Length of Pond 135.00 feet
Length of Pipes 124.00 feet

Installation Space 10.00 feet
Width of Slough 40.00 feet

Area 10,760.00 $32.00 sqft 344,320.00$     31 52 16.0020

Dry Slough Cofferdam Length of Pipes 96.00 feet
Installation Space 10.00 feet

Width of excavation 15.00 feet

Area 1,590.00 $32.00 sqft 50,880.00$       31 52 16.0020

Pond Alcove Cofferdam Length of Isolation 70.00 feet
Width of Isolation 25.00 feet

Area 1,750.00 $32.00 sqft 56,000.00$       31 52 16.0020

6" Centrifugal NNS 3.00 $1,225.00 day 3,675.00$         31 23 19.20.1100
6" Centrifugal Dry Slough 3.00 $1,225.00 day 3,675.00$         31 23 19.20.1100

6" Centrifugal Alcove 3.00 $1,225.00 day 3,675.00$         32 23 19.20.1100

462,225.00$     TOTAL:
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.04 Floating Silt Curtain

Description Units

Estuarine Tidal Berm 310.00 feet
No Name Slough 90.00 feet

Dry Slough 115.00 feet
Interior Pond to Dry Slough New Tidegates 120.00 feet

TOTAL: 635.00 FEET
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.05 Coir Log, Wattle

Description Units

Marsh Grading 6' Contour 3,409 feet
7' Contour 3,455 feet
8' Contour 3,518 feet

Levee Addition 9' Contour Waterside 5,773 feet
10' Contour Landside 5,957 feet

Estaurine Tidal Berm Grading Boundary 305 feet

West Ditch 6' Contour 1,254 feet

East Ditch 6' Contour 1,951 feet

TOTAL: 25,622 FEET
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
4.06 Gravel Check Dams

Description Units

Number of Locations 4.00
Ditch Width 25.00 feet
Ditch Depth 3.00 feet
Top Width 6.00 feet

volume 108.00 cu feet
total volume 432.00 cu feet

16.00 cu yd

TOTAL: 28 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5 Earthwork Quantities Calculated in CAD

Item Description Cut (cuyds) Fill (cuyds) Net (cuyds) Payment Quantity

5.03 Pond Excavation: Surface "Surface - pond" 67,692 -67,692
Surface "Alcove" 26 -26 67,718

5.05 Pilot Tidal Channel Excavation and Spreading: Surface "Final Tidal" 2,460 -2,460 2,460

5.06 Existing Levee Excavation including Haul: Surface "West Ditch Additional" 29 745 716
Surface "Correct West Ditch Fill" 990 1,027 37
Surface "Bayside Ditch Dredge" 353 4 -349
Surface "Correct East Ditch Fill" 2,561 2,208 -353
Surface "Final Levee Demo West" 4,319 4,154 -165
Surface "Final Levee Demo East" 26,656 26,871 215 35,308

5.07 Existing Levee Rock Removal: Surface "Final Levee Demo East" 19,982 -19,982 19,982
0

5.10 Dike Fill Including Haul: Surface "Corridor - Levee Addition +OnRamps 72,265 72,265
add 5.01 Dike stripping quantity doubled to include settlement of 1' 13,567 13,567 99,400

5.11 High Marsh Fill Grading: Surface "Upper Marsh Grading Smooth" 79,414 79,414
Overestimation from Riprap Prism (see grading report tab) 3,590 -3,590 75,824

0
5.17 No Name Slough Dredging: Surface" NNS Dredge" 2,183 -2,183 2,183

0
5.18 Dry Slough Spoils Removal and Stockpile: Surface "Spoils to Remove" 6,843 -6,843 6,843

Checks:
Pond/Marsh Balance: -920

Ditch Fill Balance 52
Levee Regrade Balance 50
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AutoCAD Civil3D Grading Volume Reports
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Step 2

Area 24.23 sq ft

24.23 sq ft
x 4000 ft

96920 cu ft

Result 3,590      Cu Yards Fill

Balance
Pond Excavation and Alcove 67717.76

Dry Slough Spoils 6842.73
No Name Slough Dredge 1718.67

Riprap Prism 3589.63
Upper Marsh Fill 79076.64

792.15 cu yds Remainder Cut
O.K.

Measure the area of the riprap prism along the dike between the elevations of the Upper Marsh (6-9).  The Volume 
calculated in Step one overestimates by this prism.

The Prism is overestimated from regrade station 5+00 to 0+000, from proposed dike station 10+00 to 18+00, and 
from proposed dike station 22+50 to station 49+50; a total of 4000 linear feet

I:\WIP\21-1\12318 Fir Island\234_90-FINAL_DESIGN\Cost\Quantity Calc Sheets  21-1-12393-206



QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.02 Dike Alignment Stripping, Haul and Spread

Description Units

Levee Addition 361,381.72 square feet
Estuarine Tidal Berm 4,934.90 square feet

Stripping Depth 1.00 feet

TOTAL: 13,567 CUYD
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.01 Riprap Toe Excavation, Haul and Spreading

Description Units

Riprap Width 8.75 feet
Riprap Excavation Depth 3.50 feet

Prism 15.31 sqft
Total Toe Length 2,330.00 feet

TOTAL: 1,321 CUYD
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.04 Tidegate Excavation, Dewatering, Haul and Spreading

Description Units

No Name Slough Tidegates Width 40.00 feet
Length 124.00 feet

Existing Ground 2.00 feet
Target Invert 1 feet

Over Excavation 1.00 feet
Volume 9,920.00 cu ft

Dry Slough Tidegate Width 15.00 feet
Length 97.00 feet

Existing Ground (avg) 11.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.08 Geotextile Reinforcement

Description Units

Levee Addition Footprint 361,381.72 square feet
Estuarine Tidal Berm Footprint 4,934.90 square feet

Landside Toe Access Road Width 15.00 feet
West Access Road Length 5,330.00 feet

79,950.00 square feet
Sta. 10+00 to 19+00, 23+00 to 50+00 Foreslope Length to el 6 24.23 feet
Sta. 19+00 to 23+00, 50+00 to 68+30 Foreslope Length to el 3 32.31 feet

159,288.30 square feet

TOTAL: 67,284 SQYD
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.09 Crushed Surfacing Base Course including Haul

Description Units

West Temp Access Road Area 178,797.09 square feet
Thickness 1 feet

East Temp Access Road Area 41,516.26 square feet
Thickness 1.00 feet

Perm Access Top Area 87,450.00 square feet
Thickness 1.00 feet

Perm Access Toe Area 94,860.48 square feet
Thickness 2.00 feet

Existing Access Road Area 78,882.69 square feet
Potential Repair Thickness 1.00 feet

21,347 cubic yards
TOTAL: 37,357 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description Total Quantity 4,243.74 Ton
5.12 Sand Drainage Blanked (Filter Diaphram)

Description Units

New Tidegates Thickness 3.00 feet
Bottom Elevation -0.5 feet

Top Elevation 13.00 feet
Width 37.00 feet

Volume 502.50 cu ft

Dry Slough Addition Thickness 3.00 feet
Bottom Elevation 0.39 feet

Top Elevation 11.80 feet
Width 14.00 feet

Volume 162.74 cu ft

TOTAL: 298 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description Total Quantity 630.46 Ton
5.13 Pipe Annulus Backfill

Description Units

New Tidegates Thickness 1.50 feet
Length 45.00 feet

Pipe Size (O.D.) 4.10 feet
Area 37.21 sq feet

Volume (2 tidegates) 3,348.67 cu ft

Dry Slough Addition Thickness 1.50 feet
Length 80.00 feet

Pipe Size (O.D.) 4.10 feet
Area 37.21 sq feet

Volume (1 tidegate) 5,953.19 cu ft

TOTAL: 630 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.14 Riprap Bedding

Description Units

Sta. 10+00 to 19+00, 23+00 to 50+00 High Marsh Grading 3,600.00 feet
Sta. 19+00 to 23+00, 50+00 to 68+30 Low Marsh Grading 2,230.00 feet

Estaurine Berm 125.00 feet

Levee Crest 15.00 feet
Estaurine Berm Crest 10.00 feet

High Marsh Toe 6.00 feet
Low Marsh Toe 3.00 feet

Estaurine Berm Toe 5.00 feet

High Marsh Bedding Length 24.23 feet
Low Marsh Bedding Length 32.31 feet

Estaurine Berm Bedding Length 13.46 feet

High Marsh Bedding Volume 43,619.83 cuft
Low Marsh Bedding Volume 36,026.75 cuft

Estaurine Berm Volume 1,682.86 cuft

TOTAL 3,012.20 cuyd
TOTAL 5,271.35 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.15 Riprap Sideslopes

Description Units

Sta. 10+00 to 19+00, 23+00 to 50+00 High Marsh Grading 3,600.00 feet
Sta. 19+00 to 23+00, 50+00 to 68+30 Low Marsh Grading 2,230.00 feet

Estaurine Berm 125.00 feet

Levee Crest 15.00 feet
Estaurine Berm Crest 10.00 feet

High Marsh Toe 6.00 feet
Low Marsh Toe 3.00 feet

Estaurine Berm Toe 5.00 feet

High Marsh Riprap Length 24.23 feet
Low Marsh Riprap Length 32.31 feet

Estaurine Berm Riprap Length 13.46 feet

High Marsh Riprap Volume 261,719.01 cuft
Low Marsh Riprap Volume 216,160.52 cuft

Estaurine Berm Riprap Volume 10,097.18 cuft

TOTAL 18,073.21 cuyd
TOTAL 28,917.14 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.16 Pump Station Riprap

Description Units

Width 15.00 feet
Length 15.00 feet
Depth 3.00 feet

Volume 675 cuft

TOTAL 40.00 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.15 Riprap Sideslopes

Description Units

Sta. 10+00 to 19+00, 23+00 to 50+00 High Marsh Grading 3,600.00 feet
Sta. 19+00 to 23+00, 50+00 to 68+30 Low Marsh Grading 2,230.00 feet

Estaurine Berm 125.00 feet

Levee Crest 15.00 feet
Estaurine Berm Crest 10.00 feet

High Marsh Toe 6.00 feet
Low Marsh Toe 3.00 feet

Estaurine Berm Toe 5.00 feet

High Marsh Riprap Length 24.23 feet
Low Marsh Riprap Length 32.31 feet

Estaurine Berm Riprap Length 13.46 feet

High Marsh Riprap Volume 87,239.67 sqft
Low Marsh Riprap Volume 72,053.51 sqft

Estaurine Berm Riprap Volume 3,365.73 sqft

TOTAL 162,658.90 sqft
TOTAL 6,024.40 sqyd
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.2 Riprap Sideslopes

Description Units

Sta. 10+00 to 19+00, 23+00 to 50+00 High Marsh Grading 3,600.00 feet
Sta. 19+00 to 23+00, 50+00 to 68+30 Low Marsh Grading 2,230.00 feet

Estaurine Berm 125.00 feet

Levee Crest 15.00 feet
Estaurine Berm Crest 10.00 feet

High Marsh Tie 9.00 feet
Low Marsh Tie 6.00 feet

Estaurine Berm Tie 5.00 feet
Dike Backslope Tie 6.00 feet

High Marsh Topsoil Length 16.16 feet
Low Marsh Topsoil Length 24.23 feet

Estaurine Berm Topsoil Length 13.46 feet
Dike Backslope Toposoil Length 24.23 feet

High Marsh Topsoil Volume 58,159.78 cuft
Low Marsh Topsoil Volume 54,040.13 cuft

Estaurine Berm Topsoil Volume 3,365.73 cuft
Dike Backslope Topsoil Volume 141,279.80 cuft

TOTAL 9,512.79 cuyd
TOTAL 15,220.47 TON
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
5.21 Finish Grading

Description Units

Perm Access Top Area 87,450.00 square feet

TOTAL: 9,717 SQYD
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.01 12" HDPE

Description Units

South Parking Lot 77.00 feet
North Parking Lot 71.00 feet

Ditch 128.00 feet
Parking Lot Entrance 144.00 feet

TOTAL 420.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.02 24" HDPE

Description Units

P Station Inlet 53.00 feet
P Station Outlet 45.00 feet

TOTAL 294.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.03 12" FES and Grate

Description Units

South Parking Lot Ditch out 1.00
North Parking Lot Ditch out 1.00
North Parking Lot Ditch in 1.00

Ditch-Pond out 1.00
Access Road-Pond out 1.00

TOTAL 5.00
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.04 48" Corrugated Polyethylene Pipe

Description Units

Levee Addition Tidegates 142.00 feet
142.00 feet

Pond Tidegates 60.00 feet
60.00 feet

Dry Slough Tidegate 98.00 feet

TOTAL 502.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.05 Temporary Crossing

Description Units

Pipes 3.00
Length 30.00 feet

TOTAL 90.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.06 Temporary Crossing

Description Units

Pipes 3.00
Length 30.00 feet

TOTAL 90.00 feet
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.09 Pump Station

Description Units Cost Total Cost
Pumps 3.00 $18,000.00 $54,000.00
Motor 3.00 $3,600.00 $10,800.00
VFD 3.00 $2,100.00 $6,300.00

Shipping 1.00 $6,000.00 $6,000.00

Wet Well (feet)
Wall Thickness 0.75

Wall Length 16.50
Wall Width 16.50
Wall Height 20.00

(cuyds)
03 30 53.40 4500 Volume 36.67 $475.00 $17,416.67

Slab (feet)
Slab Thickness 3.00

Slab Length 16.50
Slab Width 16.50

(cuyds)
03 30 53.40 4700 Volume 30.25 $194.00 $5,868.50

Trash Rack Walls (feet)
Wall Thickness 1.00

South/North Wall Length 13.50
East/West Wall Length 17.00

South Wall Height 10.00
North Wall Height 2.50

(cuyds)
03 30 53.40 4260 Volume 14.12 $390.00 $5,506.94

Trash Rack Slab (feet)
Slab Thickness 1.00

Slab Length 17.00
Slab Width 13.50

(cuyds)
03 30 53.40 4700 Volume 8.50 $194.00 $1,649.00

Trash Rack Steel (sqft)
05 53 13.70 0502 Area 250.84 $57.50 $14,423.43

Floor Steel (sqft)
05 53 13.70 0502 Area 272.25 $57.50 $15,654.38

Sheet Piles (sqft)
31 41 16.10 1600 Area 1480.00 $60.00 $88,800.00

Electrical Hookup (feet)
G4010 320 Electrical Line 2724.00 $26.90 $73,275.60

PSE Estimate PSE Connection (with transformer) 1.00 $19,000.00 $19,000.00
Estimate Control Box 1.00 $50,000.00 $50,000.00

Above Ground Structure
06 11 10.14 0250 Posts 40.00 $10.50 $420.00
06 12 10.10 0550 Walls 660.00 $13.70 $9,042.00
06 12 10.10 0570 Roof Frame 272.25 $13.70 $3,729.83
05 31 23.50 2100 Roof 272.25 $2.85 $775.91
13 34 19.50 8400 Vent 1.00 $220.00 $220.00

Installation, Hookups and Testing 1.00 $20,000.00 $20,000.00

TOTAL: $402,882.25 LS
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
6.1 Concrete Demo Dry Slough Tidegate

Description Units

Depth 8.00 feet
Width 10.00 feet
Length 98.00 feet

locations 1.00

871.11 cuyds
TOTAL: 1,764.00 TONS
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description
7.08 Year 2 Irrigation

Description Units
Days Average Rainfall

31 May 2.80 inches
30 June 2.00 inches
31 July 1.20 inches
31 August 1.30 inches

Total Weeks Total Rainfall
17.57 7.30

Watering rate 2.00 inches/week
Watering Area 100.50 acres

Watering Amount 16.75 acre-ft/week
Rain amount 3.48 acre-ft/week

Total needed 13.27 acre-ft/week
428.20 gallons/minute

31 23 19.20.1100 daily cost of 6" centrifugal Pump 1,225.00 dollars/day

TOTAL: 150,675.00$                                                               
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QUANTITY CALCULATION SHEET
FIR ISLAND FARM - ESTUARY RESTORATION

SHANNON WILSON, INC.

Item Description Total Quantity 1,301,200.00 Dollars
Construction Supervision

Description Units Unit Cost Total RS Means Reference
Weeks From RS Means

WDFW Construction Manager 104.00 2,100.00$             218,400.00$         01 31 13.20.0120
WDFW Contract Administrator Assitant 52.00 2,100.00$             109,200.00$         01 31 13.20.0120

WDFW Technical Assistance 52.00 2,100.00$             109,200.00$         01 31 13.20.0120
WDFW Surveyor 26.00 2,100.00$             54,600.00$           01 31 13.20.0120

0 Consultant CM 104.00 2,100.00$             218,400.00$         01 31 13.20.0120
Consultant Engineer 52.00 2,100.00$             109,200.00$         01 31 13.20.0120

Consultant Field Representative 52.00 2,100.00$             109,200.00$         01 31 13.20.0200
Consultant Surveyor 52.00 2,100.00$             109,200.00$         01 31 13.20.0200

Consultant Claims Specialist 26.00 2,100.00$             54,600.00$           01 31 13.20.0120
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APPENDIX E 
 

CONSOLIDATED DIKING DISTRICT 22 (CDD22) DESIGN SUMMARY AND LETTER 
OF SUPPORT 
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STEERING COMMITTEE, CDD22, AND ITR COMMENT / RESPONSE TABLES 
 

  



 



Independent Review Technical Comment Form

Owner Washington Department of Fish & Wildlife

Project

Reviewer Name

Reviewer Firm

Reviewer Email

Reviewer Phone

Date of Review:

No. Report Name
Report Section, Page, 

Paragraph
Reviewer Reviewer Comment Responder Responder Response

ITR Backcheck 
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1
Draft 60% Design Report, 
May 16, 2014 General Jerry Neal

Scheduling of the work, in terms of winter or summer, is not 
mentioned. This will make a significant difference in terms of 
ground conditions. DRC

Added to Section 7.0. Project Schedule…Construction will 
generally occur during May through October each year, depending 
on weather and construction site conditions.

2 same Figure 2
Jerry Neal, 
Susan Tonkin

What (if any) additional access infrastructure will be provided 
within the site, particularly along the pilot channels? DRC

Shown as construction limits on plans. Contract allows for mats 
and hog-fuel roads. Contract does not allow geosynthetics and 
rock in marsh areas. Contractor will likely need to have special 
equipment, if site is wet. Access for tracked vehicles OK if dry 
weather conditions (farm field...pretty dry). Means and methods 
for the contractor, shouldn't need to haul (tracked vehicles only) as 
its placed directly.

3 same Figure 2 Susan Tonkin Editorial: References a nonexistent Figure 4 DRC Removed reference.

4 same
Sect. 4.3, p.8, first 
paragraph Susan Tonkin Editorial: "driving surface" not "diving surface" DRC Corrected.

5 same Sect. 4.3, general Susan Tonkin
This seems to be the right place to discuss the different haul road 
construction options (crushed rock and hog fuel base) DRC

Added information regarding permanent, temporary haul routes 
allowing rock/geotextiles, and temporary haul routes not allowing 
rock/geotextiles.

6 same
Sect. 4.5, p.9, 
paragraph 4 Susan Tonkin Is a single layer of riprap erosion protection adequate? DRC

See previous reponse to Comment 6 in Coastal Engineering 
comments.

7 same
Sect. 4.5, p.10, last 
paragraph Susan Tonkin

Wave overtopping: We discussed the likelihood of minor wave 
overtopping (splashover) at the 30% design stage. You could 
probably armor the crest at a later stage, if the risk appeared 
significant based on SLR, increases in wind/wave activity, or other 
reason. 

Is the additional weight associated with either placement of riprap 
protection at a later date, or raising the dike at a later date, 
signficiant in terms of levee stability? I would guess almost 
certainly not, but it may be worth briefly considering. DRC

Stability analyses might be needed in the future if rock is added to 
dike.

8 same
Sect. 4.6.1, p. 10, first 
paragraph Susan Tonkin

Editorial: Suggest stating up-front what the design depth and 
bottom elevation are, and then giving the rationale. Also, (roughly) 
how deep is it relative to the existing grade? DRC Added text on pond depth and elevations.

9 same
Sect. 4.6.1, p.11, 
paragraph 2 Susan Tonkin

Editorial: The sentence starting "However, in Minnesota's 
Agassiz…" needs editorial revision DRC Revised.

10 same
Sect. 4.6.1, p.11, 
paragraph 3 Susan Tonkin Editorial: please include the datum for elevations DRC Added datum (NAVD88)

Fir Island Farm - Estuary Restoration Project, Final Design and Permitting

Jerry Neal, PE, and Susan Tonkin, PhD, PE

Moffatt & Nichol

jneal@moffattnichol.com, stonkin@moffattnichol.com

925.944.5411, 206.622.0222

29-May-14
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11 same
Sect. 4.6.2, p.11, 
general Susan Tonkin Please discuss briefly the rationale for side vs. top hinge tide gates DRC

Added clarifying sentence about the use of side-hinge vs. top-
hinge at Dry Slough.

12 same
Sect. 4.6.2, p.11, 
general Susan Tonkin Please provide tide gate invert elevations DRC

Added information about tidegate culvert installations and culvert 
invert elevations at 1.0 feet (NAVD88) which is about 1.0 foot 
above the No Name Slough and Dry Slough channel inverts.

13 same
Sect 4.6.3, p.12, 
general Susan Tonkin

Do you expect the pump station outfall will have any effect on the 
marsh channels? What is the rationale for the selected location 
(rather than, say, closer to the main No Name Slough channel)? DRC

The rationale for the location is to keep the pump station 300ft 
away from the Dry Slough and No Name Slough tidegates. This is 
a function of CDD22, WDFW Drainage Fish Agreements for 
maintenance. If the pump station falls within 300ft buffer, then it 
is subject to fish window regulations. The tidal channel from the 
pump station will be with 12cfs daily.

14 same
Sect. 4.7.3, p.14, last 
paragraph Susan Tonkin

A question for the biologists - Is it adequate to specify "brackish" 
water in this context, or do you need a specific salinity range? DRC

Revised sentence. Irrigation water should be withdrawn from No 
Name Slough, Claude O. Davis Slough, Storage Pond and Dry 
Slough. The seed mix can withstand both fresh and brackish water, 
for which the ditches have a variety of salinity conditions. The 
water is not required to be fresh or brackish. The original 
statement was that the water source might be brackish and the seed 
mix should reflect these irrigation conditions.

15 same
Sect. 4.8, p. 15, 
paragraph 2 Susan Tonkin

"anticipated erosion zones (to the far east and far west)…" I'm not 
clear about where these erosion zones are based on the Coastal 
Engineering Report DRC Provided a description and length for reference.

16 same
Sect. 4.8, pp. 14-15, 
general Susan Tonkin

It would be helpful to see volumes of cut and fill from / to each 
area DRC Cut-fill quantities for project are provided in Appendix C.

17 same Sect. 5.2, p.16 Susan Tonkin Bald Eagle windows - can work start on August 1 or August 16? DRC Bald-eagle nesting no-work period January 1 - August 31.
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1 Cost Estimates Overall DL Helpful to provide an assumptions sheet DRC Quantity takeoff and assumptions in Appendix D

2 Cost Estimates DL
Missing entry for marsh plantings, item 7.05

DRC
Seeding whole site.  No longer have plantings. Will remove Item 
7.05.

3 Cost Estimates DL

Fig 1 in drainage report notes additional tide gate and potential 
sheet pile cofferdam - are these included? (could be addressed in 
assumptions)

DRC Additional tidegate at Dry Slough is now in revised cost estimate.
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1
Engineering Opinion of 
Probable Cost 1.02 Jerry Neal Which permits is the contractor required to get? DRC

Temporary access/right of way from Skagit County roads and 
NPDES 401 Construction General Stormwater Permit.

2 same General Jerry Neal
Many of the unit costs, particularly for earthwork, are difficult to 
review without knowing the assumptions as to what is being done. DRC Quantity takeoffs and assumptions are included in Appendix C.

3 same 2.05 Jerry Neal

Removal of Temp Haul Routes: $6.50 per cy is low, unless this 
material is disposed on-site. This will get it excavated and loaded 
but not hauled or disposed. DRC Doubled cost to $13/CY.

4 same 3.02 Jerry Neal Costs are OK, there should be a pay item for a flagger DRC the temp traffic control includes flagger.

5 same 4.03 Jerry Neal
Diversion of water: Can we discuss this so I can see how much 
work is involved? DRC More information included in 90% design report on 

6 same 5.02 to 5.04 Jerry Neal

$5.67/CY is low: for this amount I would expect only a backhoe 
excavating and throwing the material and a dozer spreading, no 
hauling at all. It seems particularly low for the pond excavation, 
since it needs to be dewatered. DRC Material Phase balance will flush out haul distances.

7 same 5.06 Jerry Neal
$7.36/CY may be OK, it is a minimum amount depending on the 
haul distance DRC Just pushing it back, not going to be much haul.

8 same 5.07 Jerry Neal
Geotextile reinforcement: $2.08/SY would usually be the price to 
buy, no installation DRC add assumption for installation

9 same 5.10 Jerry Neal This is just a dozer moving material about DRC correct, this is added to comment 6

10 same 5.13, 5.14 Jerry Neal
Costs for bedding and riprap may be low, do you have a quote or a 
specific quarry in mind? DRC Local quarries.  Could follow up with quarries

11 same 5.16 Jerry Neal
Topsoil: is this from on-site? It could easily cost $20 a ton to 
import and place DRC

could use onsite materials with we wanted.  Could spec to reuse 
what we can find.

12 same General Jerry Neal Do these costs include contractor overhead? DRC They include markup in unit price
13 same 5.04 Susan Tonkin Does this include the cost to dispose of the tide gate? DRC this is just to place the new tidegate

14 same General Susan Tonkin
There don't appear to be any costs for environmental or 
archaeological monitoring DRC in the construction supervision costs.

Fir Island Farm - Estuary Restoration Project, Final Design and Permitting

Jerry Neal, PE, and Susan Tonkin, PhD, PE

Moffatt & Nichol

jneal@moffattnichol.com, stonkin@moffattnichol.com

925.944.5411, 206.622.0222

23-May-14
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1 60% Plans, May 2014 General Jerry Neal
These plans are very complete and very well done for a 60% 
design DRC

2 same Sheet 28 Jerry Neal

This is the only sheet that relates to access roads. It will be critical 
to lay out the access roads in the 90% plans so that the 
constructability can be reviewed. DRC

Revised temporary haul routes and permanent access routes using 
different hatches.

3 same Sheet 28 Jerry Neal

I would like to discuss the use of hog fuel as a base - with only 4 
feet of fill it may migrate immediately into the subgrade. I am not 
familiar with the use of hog fuel for this purpose: if Golder is more 
familiar I would invite them to comment. Failing that, I would like 
reference to one or two past projects that used this method. DRC

Options to contractor include hog-fuel, movable mats, tracked 
equipment, oversize equipment.

4 same Sheet 23 Susan Tonkin

I would add two minor modifications to the rock (beyond the 
question elsewhere about number of layers): (1) Bring the rock at 
least up to the top of the access road (it's porous so you can still 
drain) and (2) consider another couple of stones at the toe. DRC Road surface will be graded to match top of riprap.

5 same General Susan Tonkin
I would like to see the log boom design / layout as soon as it is 
available DRC Provided in 90% design plans.

Fir Island Farm - Estuary Restoration Project, Final Design and Permitting

Jerry Neal, PE, and Susan Tonkin, PhD, PE

Moffatt & Nichol

jneal@moffattnichol.com, stonkin@moffattnichol.com

925.944.5411, 206.622.0222
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1
60% Design Report, 
Dated:  5-16-2014 General K. Turner

Hamer Environmental's review focus was on the vegetation planting 
strategy, but we did review other sections of the report to better 
understand the context and also conducted a brief site visit on 
5/15/2014 to better inform our planting plan review.

2
60% Design Report, 
Dated:  5-16-2014

Sect. 3.2.1, p.3-4, 
paragraph 2 K. Turner

Suggestion - to reduce time, could use topographic surveys to 
ground-truth 2003 LiDAR elevations and determine if LiDAR is 
accurate enough to use for the high marsh fill grade areas DRC

Ground surveys have been provided for all disturbed areas and 
incorporated into planting plans.

3
60% Design Report, 
Dated:  5-16-2014

Sect. 4.5, p. 10, 
paragraph 1 K. Turner

Editorial: provide reference to Table 2 after "native grass seed 
tolerant to brackish water." DRC Added reference.

4
60% Design Report, 
Dated:  5-16-2014

Sect. 4.6.1, p. 10, 
paragraph 1 K. Turner Editorial: "The pond depth will" not "The pond will depth will" DRC Revised.

5
60% Design Report, 
Dated:  5-16-2014

Sect. 4.6.1, p. 11, 
paragraph 3 K. Turner

Editorial: add "(48 inches)" after "4 feet" so that water depth is in 
terms of inundation depth for Typha spp. DRC Added reference.

6
60% Design Report, 
Dated:  5-16-2014 Sect. 4.7.1, General K. Turner

I agree that grading the site to include higher elevations will really 
help to kickstart tidal marsh vegetation colonization, especially in 
light of subsidence, limited sediment supply and SLR. DRC ok

7
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.1, p. 12, 
paragraph 1 (also see 
60% Design Plans - 
Sheet 22/29) K. Turner

Any reason to not connect the northwestern and northeastern high 
marsh fill areas? Connection could better mimic natural conditions 
and provide a more resiliant high marsh area in the restoration 
project (e.g. from SLR and fragmentation). DRC

Need low lying areas for No Name Slough channel, and limiting 
erosion into the channel.

8
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.2, p.13, 
paragraph 1 K. Turner

What will elevations be after pilot tidal channel excavation material 
is spread adjacent to the newly excavated channel? Still low marsh 
as is shown on Fig 3? DRC

Low and High depending on their location within the High marsh 
grading
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9
60% Design Report, 
Dated:  5-16-2014 Sect. 4.7.3, General K. Turner

Although it is reported that passive colonization is feasible for 
restoration of most estuarine emergent marshes because there is 
generally a sufficient seed source (Hood 2009 in Habitat 
Monitoring Strategy for the Tidal Skagit Delta ), I agree with the 
seeding strategy proposed for Fir Island because: 1) there is a large 
non-native seed source (e.g. narrow leaf cattail) that could take hold 
without established plants; 2) the restoration site is subsided and has 
a poor sediment source, this combined with SLR will make it harder 
to reach the appropriate elevations needed for vegetation 
colonization - establishing plants prior to dike removal will help to 
increase sedimentation; 3) currently, the restoration site is mostly 
bare, making it vulnerable to erosion, especially during those first 
tidal cycles following restoration - establishing plants prior to dike 
removal will help to hold soils; and 4) the experimental design of 
the seeding plan will help to inform future restoration projects in the 
region who are faced with similar challenges. DRC OK.

10
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 13, 
paragraph 1 K. Turner

What is to keep waterfowl from eating all winter wheat and native 
seeds, therby reducing successful vegetation establishment before 
dike removal? May want to consider a cover crop that is not forage 
for waterfowl. B. Williams

it will be impacted, but unlikely that they will harvest it to the point 
where its bare.

11
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 13, 
paragraph 3 K. Turner

Editorial: provide reference to 60% Design Plans - Sheet 22/29 after 
introducting the four high marsh zones so reader can see map of 
zones DRC, PCJ

Noted. The seeding strategy has been revised.  However, notation to 
the plan sheets will be included.

12
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 14, 
paragraph 3 K. Turner

Zone 4: What do "cuttings" refer to? Plant cuttings from vegetation 
on the dike? Please clarify. DRC

Shrubs on exisitng dike, starting with stakes.  Will bounce past Per. 
Be carefull of which species do best in "high energy areas"

13
60% Design Report, 
Dated:  5-16-2014 Table 2, p. 24 K. Turner Editorial: Site location is missing for Zone 1 PCJ Noted. Zones have been removed as part of the revised seeding plan. 

14
60% Design Report, 
Dated:  5-16-2014 Table 2, p. 24 K. Turner

Will the winter wheat planted on Zones 1, 2, 3, 5 and 6 also be 
sterile, similar to the type used on the dike? I assume not because the
plan is for the winter wheat to die with tidal inundation, correct? It 
would be good to specify this in Section 4.7.3 of the report. DRC Will Specify.
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15
60% Design Report, 
Dated:  5-16-2014 Table 2, p. 24 K. Turner

If Zones are treated with different planting strategies to monitor 
effectiveness of native marsh establishment, wouldn't it be more 
informative to use the same species in Zone 1 and Zone 2, with one 
being commercially sourced (Zone 1) and the other sourced from 
native seed (Zone 2)? Or is the research question not whether or not 
seeds are locally or commercially sourced, but rather which species 
will actually colonize (i.e. is it worth it to collect native seeds for 
restoration)? DRC

clarify the hypothesis used here, or using both?  Will state more 
clearly.  Maybe add to zone 2 other commercial species

16
60% Design Report, 
Dated:  5-16-2014 Table 2, p. 24 K. Turner

Consider adding a native low marsh seed mix and non-seeded 
treatment to the low marsh planting strategy so that it is similar to 
the high marsh planting strategy and allows for further testing on 
native vegetation establishment. DRC

will consider adding additional low marsh native, or is it just the 
winterwheat which will die and the native is natually migrating

17
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 13, 
paragraph 1 & p. 14, 
paragraph 7 K. Turner

Editorial: "Reduce erosion" instead of "Reduce erosion and 
sedimentation" Sedimentation is desired in the marsh restoration 
areas. Noted.

18
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 14, 
paragraph 7 K. Turner

It would be helpful to have the estimated salinity range of brackish 
water listed in the first sentence. DRC can add from Interior Drainage Report ~5-15ppt

19
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 14, 
paragraph 7 & Sheet 
22/29 Note 2 K. Turner

Report states "2 inches per week," but Sheet 22/29 states "1 inch per 
week," which is it? DRC will clarify

20
60% Design Report, 
Dated:  5-16-2014

Sect. 4.7.3, p. 14, 
paragraph 7 K. Turner Editorial: "Year 1 and" instead of Year 1 up and" Noted.

21
60% Design Report, 
Dated:  5-16-2014

Sect. 4.8, p. 15, 
paragraph 4 K. Turner

Will the final dike footprint elevation be 9 feet? Please clarify and 
put in terms of surrounding elevations of restoration site and 
exisiting marsh (ex. dike is being taken down to elevation of the 
surrounding high marsh (X ft NAVD88), X feet higher than the 
restoration site, etc.). Other than those areas shown on the Fig 3, will 
elevations be graded where the dike is being removed to provide 
gentler slopes? DRC

Will clarify will spatial terms about 10' width at 9' el then gradually 
down to low marsh.

DRC Do we need these huge of zones?  How about smaller test plots?
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1
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation E. Colclazier

Hamer Environmental's review focus was on the vegetation planting 
strategy, but we did review other sections of the report for better 
context and also conducted a brief site visit on 5/15/2014 to better 
inform our planting plan review.

2
60% Design Report, 
Dated:  5-16-2014

Section 4.6.1 Storage 
Pond - Typha spp. E. Colclazier

yp pp [ pp ] ,
details on maintaining a continual water depth sufficient to keep the 
deepest growing Typha sp. (T. glauca - the hybrid) from 
reestablishing. How do you plan to remove the Typha spp. initially? 
Is there an issue with Typha spp. reestablishing around the shallow DRC / PCJ

Typha will be minimized as much as we can through site grading, 
but the sideslopes need to be 3:1.  We also understand that WDFW 
will be implementing an integrated pest management plan to control 
Typha at Fir Island Farm (and other locations) shortly.  

3
60% Design Report, 
Dated:  5-16-2014

Section 4.7.1 High 
Marsh Fill Grading E. Colclazier

Please provide detail on removal/mowing or other management of 
existing/current vegetation that will be removed or covered by the 
grading soils. Of particular concern/interest are noxious weed 
species and scrub/shrub species that may readily reestablish in 
graded areas. DRC B. Williams

currently winterwheat and summer crops, but wont be long term 
established species.
Will try to grade through vegetation.  No plans as of yet.
Stan: Invasives will likely die with the tides.

4
60% Design Report, 
Dated:  5-16-2014

Section 4.7.2 Pilot 
Tidal Channels E. Colclazier

To what elevation will the excavated channel soils be spread to 
adjacent to the excavated channels? Will the placement of these 
excavated materials allow for secondary and tertiary channels to 
develop? DRC covered before

5
60% Design Report, 
Dated:  5-16-2014

Section 4.7.2 Pilot 
Tidal Channels E. Colclazier

Is there an adaptive management plan if secondary and tertiary 
channels do not naturally develop (as proposed currently) and water 
pooling occurs in interior areas of the low marsh restoration site? 
Has excavation of secondary/tertiatry channels been considered and 
deemed unfeasible for this project? DRC

backup plan not currently in place, but rather to allow Nature to 
reclaim.

6
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation -Fertilizer E. Colclazier

Can you provide further detail on the slow-release granular 
fertilizer? This slow release fertilizer has been selected for areas 
above expected tidal water levels. However, as it leaches through the
soil it may be introduced in small quantities into the water table and 
tidal areas. Can you confirm the fertilizer selected is safe to aquatic 
species and detail any efforts to reduce risk from fertilizer nutrients 
entering into the aquatic system? PCJ

We have not specified a brand for the slow-release fertilizer and 
want to leave that decision up to the contractor. The specification of 
a slow-release fertilizer was intended to prevent nutrient loading into
the adjacent aquatic systems.

7
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation E. Colclazier

All species listed for high and low marsh restoration planting are 
grass, sedge or rush species. Can you detail any plans for scrub-
shrub and herbaceous plant establishment (ex. Herbs: Argentina 
egedii [silverweed] Triglochin maritima [sea arrow grass], and 
others; Shrubs: Myrica gale [sweet gale], Salix hookeriana [Hooker 
willow], Physocarpus capitatus [Pacific ninebark], Spirea douglasii 
[spirea])? PCJ

No scrub-shrub species are proposed given the elevations of the 
restored estuary and the need to minimize shrubs on the setback dike 
for future maintenance. We have revised the planting plan in our 
90% plans to provide a more uniform base seed mix with small test 
plots located at different elevations along the estaury topographic 
gradient. Within these test plots, we intend to seed test plots with 
native seed collected from the Skagit Bay area from simillar 
elevations.
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8
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation  Planting 
Zones E. Colclazier

The variety of planting and non-planting plans for various zones 
seems selected to to test various revegetation approaches in tidal 
restoration. I will look forward to your monitoring plan to see how 
you will assess these different restoration planting regimes and 
determine their success. I would also expressely describe this as an 
intended goal of the restoration planting scheme. PCJ

As mentioned in our response to Comment 7 above, we have revised 
our planting plan. The intent was to simplify the planting plan for 
implementation, manage the costs of revegetation, and create the 
conditions to monitor the effectiveness of the plant establishment at 
different elevations. The planting plan now includes installing a base 
seed mix in Year 2 throughout the whole of the restoration area with 
four 1-acre test plots between a marsh elevation of 5 to 9 feet and 
broken into 1/4 acre quadrants. Different planting schemes will be 
implemented in each quandrant. 

9
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation  Planting 
Zone 4 E. Colclazier

Zone 4: I'm assuming the cuttings mentioned are from native trees 
and shrubs that will be planted into this zone. Please rephrase for 
clarity. PCJ

The word "cuttings" was referring to the fill and cut placement 
associated with site grading.  The restored marsh elevations are 
believed to be too low for cuttings of native shrubs.

10
60% Design Report, 
Dated:  5-16-2014

Section 4.7.3 Seeding 
& Irrigation E. Colclazier

Have you developed proposed survival rates of seeded plants and 
cuttings (zone 4) that this restoration will need to meet? PCJ Survival rates for the restoration area have not been proposed.

11
60% Design Report, 
Dated:  5-16-2014

Existing vegetation 
retention and removal E. Colclazier

There is not a section specifying the plan for 
removal/mowing/treatment of existing vegetation on agricultural 
lands, Skagit Bay dike for removal, existing slough banks, etc. This 
should be it's own section that addresses any different treatment 
regimes for: retaining desirable existing native plant communities, 
mowing or chemical treatment for removal of non-native vegetation, 
and any differences in existing plant removal or retention in 
agricultural areas, slough channels, etc. B. Williams

Some level of management on all property. Do not irradicate, but 
some level.  Expect that the change in salinity will kill off most 
freshwater invasives.

12
60% Design Report, 
Dated:  5-16-2014

Sheet 22/29 -    Notes 
6. Cattail removal          E. Colclazier

If cattail is proposed to be removed throughout the entire restoration 
area, (and all species including native and hybrid), then methods and 
timing need to be detailed in final plan. I would argue benefits of 
retaining native cattail species, but this may be a foregone point at 
this time, and I recognize that distinguishing between the native, 
invasive and hybrid is difficult (though not impossible!) in the field. B. Williams

There is a WDFW cattail management plan.  Not going to go out 
and irradicate lesser cattail, but aim is to manage what is already on 
site.

13 60% Design Plans Sheet 22/29 - Irrigation E. Colclazier

The planned irrigation will not reach many of the interior portions of 
the low marsh and high marsh planting areas. Is there a plan for 
supplemental irrigation in these interior areas, or will they be reliant 
on rainwater for establishment? PCJ

The revised irrigation strategy is to deliver irrigation to the whole 
restored marsh below Elevation 9 from the sloughs. Irrigation will 
come from the interior sloughs as authorized by CDD 22.

14 60% Design Plans Sheet 22/29 - Irrigation E. Colclazier

Similar to previous question, is supplemental irrigation planned for 
vegetated areas of the setback dike or high marsh areas? 
Supplemental watering (hydrogel or other water retention material) 
would be strongly recommended in Zone 4, where cuttings will be 
used. PCJ

The term "cuttings" was intended to mean the areas where soil cut, 
or excavation, will occur.  No plant cuttings (e.g., willow stakes) are 
proposed.  The term "cuttings" as it relates to soil excavation will be 
replaced in the report for clarification.
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15 60% Design Plans

Sheet 22/29           
winter wheat & Snow 
Geese E. Colclazier

Sterile wheat, and winter wheat plant seeding is proposed for erosion
control in many of the site seeding zones (dike side slopes, Zones 1, 
2, 3, & 5). However, winter wheat is the preferred forage for Snow 
Geese (WDFW Fir Island Feasibility Study - Snow Goose Baseline 
Memo 4-6-2011). This presents a potential issue for erosion control 
if geese are drawn to these areas to forage during restoration plant 
establishment (and is noted on pgs. 13-14 as desirable specifically 
for Snow Geese winter forage in zones 1, 2 and 3). How will this 
issue of erosion prevention and simultaneous forage recruitment be 
addressed? PCJ

The planting plan has been revised to reflect 2 planting plans: Year 1
Planting Plan and Year 2 Planting Plan.  The Year 1 Planting Plan is 
intended to provide winter wheat for snow goose forage throughout 
the site while applying a different seed mix within 25 feet of onsite 
pilot channels and drainages to minimize erosion.  At the start of 
Year 2, when snow geese have left the site, a different planting plan 
will be implemented to establish suitable cover prior to breaching 
the existing dike.  Given these different planting plans, snow goose 
forage, temporary erosion control, and estuarine vegetation 
establishment can occur.

16 60% Design Plans

Sheet 22/29           
Scirpus americanus & 
Snow Geese E. Colclazier

Snow Geese typically forage in intertidal wetlands and the native 
Scirpus americanus (3-square bulrush) as well as other Scirpus spp. 
are choice forage plants (WDFW Fir Island Feasibility Study - Snow 
Goose Baseline Memo 4-6-2011). Is there a plan to reintroduce this 
Scirpus species as part of the restoration? If so or not, please detail 
reasoning. PCJ

Not specifically, apart from the native seed mix test plots which may 
include natural recruitment of Scirpus americanus.

17 60% Design Plans Sheet 22/29 E. Colclazier

Is there a secondary plan for seeding/planting if the broadcasted 
seeds are eaten by Canada Geese or other avians before they 
establish? If this occurs, would a second seeding effort be 
conducted? Since many of these seed species are non-native 
grass/cereal grains, they contain desirable calories and may be highly
sought after by avian species. PCJ

As described in our response to Comment 15, preferred forage from 
the winter wheat will not be planted in year two, so snow geese are 
not expected to be at the site when the Year 2 planting is proposed.  
Therefore, this is not expected to be a problem.

18 60% Design Plans

 Sheet 22/29  Legend, 
and Report Table 2 (pg 
28) E. Colclazier

Editorial clarification: Legend shows asterisks in Zone 2 for 
Agrostis stolonifera. I assume this is an error, that you are not 
planning to collect seed for this non-native bentgrass species. PCJ

Agrostis stolonifera was proposed for the restored marsh area as it is 
abundant in the estuarine marsh adjacent to the site, which will likely
serve as a seed bank for the restored marsh following the dike 
breach.

19 60% Design Plans  Sheet 22/29  Legend E. Colclazier

Request more detail on native seed collection methods in the final 
planting plan (timing, collection method, seed sorting/storage) as 
well as how you will ensure that native seed does not contain Typha 
spp. PCJ

Native seed collection has not been finalized. We have had 
preliminary conversations with a local native seed collector, but 
cannot finalize the methods until we have a collector under contract. 
It is expected that the adjacent high marsh and other represetative 
marsh areas in the Skagit Bay will serve as collection locations.
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20 60% Design Plans
 Sheet 22/29 -   Zones 
1, 2 & 5 Seed Mixes E. Colclazier

Several of the species listed in these seed mixes have particular 
elevations/hydrologic regimes/salt tolerances under which they will 
grow. Assuming that by including species such as Agrostis 
stolonifera and Distichlis spicata that the idea is that these species 
will proliferate where conditions are right, and not develop if in 
areas receiving too much/not enough inundation. This is a good plan 
and a minimal cost for seed that may not grow if in non-ideal 
conditions. I would specify this as part of the overall approach with 
seed mix selection. PCJ Comment noted.

21 60% Design Plans
 Sheet 22/29 -   Zones 
1, 2 & 5 Seed Mixes E. Colclazier

Can you provide further information on why/how you selected 
proportions of different seed species in the proposed zone seed 
mixes? PCJ

The 60% planting plans were developed based on post construction 
elevations and the species likely occurrence in those elevations. As 
the planting plan was revised for the 90% plan, however, we have 
developed a base seed mix with small test plots located along the 
topographic profile of the restored estuary.

22

Overview based on site 
visit (5/15/2014)

General: invasive plant 
species on Skagit Bay 
Dike

E. Colclazier

How will invasive plant species currently established on the existing 
Skagit Bay dike (to be removed/breached) be controled/managed for 
during the dike breaching/removal process?                                         
Noxious weeds noted on Skagit Bay dike during site visit included:  
Rubus laciniatus (evergreen blackberry), Phalaris arundinacea (reed 
canary grass), Cirsium canadensis (Canada thistle), and Heracleum 
mantegazzianum (giant cow-parsnip, could also be H. lanatum on 
dike, though H. mantegazzianum identified elsewhere on site). Other
species were also likely present, but not noted during this brief site 
visit.                                                                           The baseline 
wetland vegetation assessment (21-1-12318-001-memo-1_6_draft) 
also noted many of these species at surveyed transects on the site. PCJ

We expect WDFW's noxious weed control team to perform some 
control along the dike and throughout the site prior to grading. 
WDFW will also perform ongoing monitoring and maintenance of 
noxious weeds following the construction. More specifics on how 
WDFW intends to perform control and maintain the site should be 
directed to WDFW.
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23
Overview based on site 
visit (5/15/2014)

General: invasive 
species management in 
tidal wetland 
restoration areas E. Colclazier

How will invasive species documented on site be managed/removed 
and what minimum percentages of residual weeds are deemed 
allowable for this restoration project?                                                   
Some invasive species documented on site in potential low marsh 
zones include: Typha angustifolia (narrow-leaved cattail), Typha 
glauca (hybrid cattail), Lythrum salicaria (purple loosestrife) and 
these are likely also on site: Zostera japonica (spartina) and Iris 
pseudoacorus (yellow flag iris).                                                            
If ongoing noxious weed management is already happening through 
WDFW, it would be informative to include that information into this 
final document.                                                                                      PCJ

This is better answered by WDFW.  We understand that WDFW 
conducts invasive species management, but do not have the details.

24
Overview based on site 
visit (5/15/2014)

General: Monitoring & 
Management of 
Existing Wetland 
system outside of 
Skagit Bay Dam E. Colclazier

Are any monitoring or restoration management activities planned for 
the tidal wetlands located beyond the existing Skagit Bay dike? Are 
noxious weeds in this area currently managed for? Will any large 
woody debris recruitment or removal be planned for this area as part 
of the restoration? PCJ

This is better answered by WDFW. The planting and seeding plan 
developed for this project does not go beyond the areas that are 
impacted by the levee removal.

25 Overview
General: Native Seed 
Banks E. Colclazier

Have any studies been conducted or planned to determine what 
introduced and native seed banks may be present in both the channel 
excavation soils, and the dike removal soils? This may help to 
inform future management of areas where these soils will be 
deposited. PCJ No.

26 Overview General: Seed mixes E. Colclazier

I'm not aware of other tidally influenced coastal restoration sites that 
have used broadcast native and non-native seed mixes as part of 
their restoration (more often no plantings, or plant plugs and 
cuttings). Are there other studies I'm not aware of that have used this 
method? I really like this plan, but have only seen it utilized in 
freshwater and riparian restoration projects. PCJ

The base seed mix now specified under the Year 2 planting plan is 
intended to provide cover for the restored estuary area and minimize 
erosion of the estuarine marsh as the site equilibrates following the 
dike removal.  We do not know of any studies in tidal marshes like 
this.

27 Overview

General: native seeds 
for restoration seed 
mixes E. Colclazier

Have you considered using entirely native seed species for broadcast 
seeding (potentially in a couple of the different planting zones) 
instead of some of the non-natives in the current seed mixes? I know 
native seed collection can be cost prohibitive versus commercially 
available seed mixes, but native mixes may be commercially 
available or local/tribal native plant nurseries may be able to more 
affordably source local, native seed for this project. PCJ

Native seed for the whole site is cost prohibitive. We developed the 
proposed mixes based on keeping the costs reasonable and keeping 
it as native as possible while still trying to provide seed for most of 
the site.  We anticipate that much of the non-native seeding done in 
year 1 for erosion control, will not survive the change in hydrology 
in year 2.
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COMMENT TRACKING TABLE
WDFW FIR ISLAND FARM FINAL DESIGN PROJECT 

Study Consultant: Shannon & Wilson Inc., The Nature Conservancy

1 1/8/2014 CDD#22 Gary: Raised the question of including a flood flow return tidetgate complex into the design.  CDD#22 is uncertain that building a new flood 

return tidegate into the restoration project is the best location for this structure on the Fir Island landscape.  At this time, CDD#22 was not able 

to commit to conducting the analysis necessary to determine the optimal location for a flood return tidegate structure(s) or to design this 

structure to coincide with the FIF design and construction timeline. CDD22 recognizes that a flood return tidegate structure is beyond the 

responsibility of the restoration project.  

DRC Comment noted.

2 1/8/2014 CDD#22 Concern about the drainage effect of discharging water from the storage pond into Dry Slough.  The project will propose a response study to 

evaluate additional alternatives for gravity drainage to Dry Slough and a pump station in the interior storage pond.

DRC Interior drainage response studies complete showing tidegates from the storage pond to Dry Slough, with a pump station, and a 

third tidegate at the downstream end of Dry Slough mitigate project effects.

3 1/8/2014 CDD#22 Curt: Concerned those materials from deconstructing the existing dike will migrate off site, create a shoal in the outer estuary that impedes 

gravity drainage.  How will the existing dikes be deconstructed so that the dike materials are retained on site to the extent possible? 

Information on erosion and sediment transport is included in the Coastal Engineering Recommendations report (to be provided in mid‐January).

DRC Existing dike materials will be used to fill the interior ditch next to the dike. Then the remaining materials will be spread directly 

onto the ditch and marsh in areas with low velocities and low shear stresses. These low velocity areas have low potential for 

erosion, scour and transport of spread dike materials. We also plan to chain‐rake native seed into the spread soils to promote 

establishment of vegetation, further reducing erosion potential.

4 1/8/2014 CDD#22 The 200 foot width will make maintenance of the pond more difficult.  S&W to look into narrowing the pond and extending it to the west.  The 

proposed 200 foot width of the new drainage pond exceeds the reach of a drag line or long reach excavator (est. 60‐75 foot reach).  

DRC Pond total width reduced to 150ft, 75ft reach from either side. Details are in Interior Drainage April 2014 report.

5 1/8/2014 CDD#22 Routing the underground power line to the new pump station site via WDFW’s access road will require crossing No Name Slough or the 

drainage ditch if the power line follows an access route on the east side of the property.   As such the cable will be vulnerable to maintenance 

work in the slough.  It was suggested that the cable could be laid under a culvert in the slough which would also create an equipment crossing.  

A bridge could also be installed across the slough and the power line attached to the bridge.

DRC Going forward in design, we will design electrical utility to protect from farm plow and ditch maintenance equipment. At the 

ditch, the electrical line will likely be either buried in a protective pipe, or fastened to the bridge or placed higher in the culvert 

embankment. TBD.

6 1/8/2014 CDD#22 Stan: Requested that a ramp be constructed on the waterward side of the new dike adjacent to the new tidegates in No Name Slough to allow 

equipment access to the tidegates and trash rack for maintenance.

DRC Ramp down to marsh located on either side of No Name Slough tidegates.

7 1/8/2014 CDD#22 John:  Concerned that a new tidegate in Dry Slough with a side hinge gate will negatively affect the operation of the existing top hinge tidegates.

S&W indicated that the Dry Slough gates are not SRTs, so the side hinge would not likely affect drainage performance. The side hinge would be 

open more of the time.

DRC Current design plan is to match new tidegate with existing tidegates.

8 1/8/2014 CDD#22 Landowner Agreement – it was discussed that a landowner agreement is the type of contract under discussion. The contract will focus on the 

project features and responsibilities.  .  It was agreed to initiate the process of developing the landowner agreement after the 60% design has 

been completed in June. A timeline goal for final landowner agreement completion is with the final design.

DRC Comment noted. Agree.

8 11/6/2013 SCDD#22 CDD#22 is concerned that the size of the rock proposed for levee toe protection is too small.  They suggested 3 and 4 man rock for 

the base layer.  Doyle Schmidt

DRC We understand this was a general comment at the CDD22 monthly meeting.  Calculations for erosion protection are included in 

the Coastal Engineering Design Report. 

9 11/6/2013 CDD#22 stated that only good quality rock should be used for levee toe protection.   DRC Rock specifications will include specific gravity and wear requirements. Suppliers will need to provide information on rock 

composition meeting standard riprap material specifications.

10 11/6/2013 CDD#22 is interested in log boom design and would like us to seek their counsel when the log boom is designed.  Kim Nelson DRC Log boom design is included. We will consult CDD22 at 60%, 90% design for log boom design.

11 11/6/2013 SCDD#22 CDD#22 is concerned about maintaining the log boom deflectors and requested that the new levee include ramp elements to allow 

equipment access to the tidegates and log boom deflectors.

DRC Access ramps included on either side of No Name Slough tidegates, and will allow access to log booms.

12 11/6/2013 SCDD#22 CDD#22 wants to maintain enough distance between new levee and Dry Slough to accommodate future maintenance dredging in 

Dry Slough. Stan Nelson

DRC 20ft access and maintenance width was provided per other comments.

13 11/6/2013 SCDD#22 CDD#22 expressed a concern about the settlement of the new levee and how that would be addressed.  DRC Geotechnical report is forthcoming. Settlement is estimated at slightly less than 1ft, and will be accomodated in design height of 

levee.

14 SCDD#22 CDD#22 generally supports the following S&W levee design recommendations that were presented in Dave’s power point:  Include 

spur dike alternative along Brown Slough.  New levee crest design elevation = 14.5 feet NAVD29.  New levee top width of 18 feet.  

Levee toe erosion protection rock with D50=2.0 feet and toe down scour depth to 3‐4 feet.  Log boom protection for new tidegates.

DRC Design has change slightly with 2.5H:1V sideslopes, based on slope stability analyses, and 15ft topwidth.

9 4/23/2014 CDD#22 CDD#22 supports the installation of a new tidegate connection between the pond and Dry Slough.    Brian Williams 

Dave Cline

Noted 

10 4/23/2014 CDD#22 CDD#22 expressed a concern regarding adequate discharge velocities through the new No Name Slough tidegates if No Name Slough drainage is

rerouted into Dry Slough and discharged via the pump station.  

Dave Cline The predominant channel forming and maintaining forces will occur via the tidal exchange at the restoration site and not through 

the surface drainage of No Name Slough.

11 4/23/2014 CDD#22 CDD#22 wanted Dave and Brian to consider adding a second new tidegate at the mouth of Dry Slough.   Brian Williams 

Dave Cline

Dave expressed concern for the Hayton’s south field if more water is routed through Dry Slough.  Brian said no to the idea of a 

second new pump in Dry Slough.  Brian noted that there is not enough time to evaluate the effect of a second tidegate in Dry 

Slough and complete the 60% design by June 15.  Brian also noted that WDFW cannot justify installing a second new tidegate at 

the mouth of Dry Slough when Dave’s modeling indicates that one new tidegate will mitigate the restoration projects anticipated 

seepage effects on Dry Slough.  

12 4/23/2014 CDD#22  CDD#22 is concerned that the 20 foot wide corridor is not wide enough to accommodate deposition of the dredged materials and requested an 

additional 20 feet or a total maintenance corridor width of 40 feet.   

Brian Williams A 40 foot maintenance easement exceeds the width of the district’s typical drainage maintenance easements.  Increasing the 

maintenance easement width from 20 feet to 40 feet takes away from the available farmland and/or available restoration area.  

13 4/23/2014 CDD#22 CDD#22 expressed a willingness to reduce the pond width by 20 feet to accommodate the additional maintenance corridor width. Dave Cline Reducing the drainage pond storage could result in additional pump operation and additional electrical costs for the district.

14 4/23/2014 CDD#22 CDD#22 is concerned that drift logs are going to build up in the NW corner of the restoration site and negatively affect the operation of the No 

Name Slough tidegates.  

Brian Williams WDFW will incorporate monitoring of the drift logs in the NW corner of the restoration into the monitoring plan as well as 

adaptive management criteria and actions, i.e. relocation of the drift logs within the restoration site.

15 4/23/2014 CDD#22 CDD#22 is concerned that the culvert in No Name Slough under the access road to the parking lot may become damaged during project 

construction and may need to be replaced. 

Brian Williams 

Dave Cline

The possibility of having to replace this culvert will be included in the cost estimate for constructing the project.

1 5/21/2014 B. Barnard Sheet 28 I have some concern about the way that spoils from tidal channel excavation are spread around the channels.  On Sht 28 it shows a triangular 

mound next to the channel.  This may not be a big deal, but if it was spread flat it would have a lower overall height and less likely to affect the 

marsh drainage.  It’s likely to be ponded anyhow, so this is probably not all that important. 

DRC We have revised the spreading figure to show a more gradual berm with drainage notches to allow flow to return to the tidal 

channels.
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No. Date Party
Report Section, 

Page, Paragraph
Party Comment  Responder Responder Response

Date: 6/5/2014

Study Sponsor: Washington Department of Fish & Wildlife
Study Parnters: Skagit Conservation District, Seattle City Light, Western Washington Agriculture Association

COMMENT TRACKING TABLE
WDFW FIR ISLAND FARM FINAL DESIGN PROJECT 

Study Consultant: Shannon & Wilson Inc., The Nature Conservancy

2 5/21/2014 B. Barnard The tidegate details show a corrugated polyethylene pipe with the tide gate attached.  This looks suspiciously like the Wiley gates. There is a 

note about “rigid” and “flexible” pipe, but I don’t understand what it means.  Since we had so many problems with Wiley why don’t we use a 

headwall with these gates?

DRC We are currently planning to specify single walled HDPE, which is thick and has less buoyancy. The headwall, pipe collar designs 

are in progress.

3 5/22/2014 B. Williams Sheet 6 WDFW would like to retain the access road in its exiting location in order to protect the active bald eagles nest along Brown Slough. DRC Existing access road is now shown in current position on current plan set.

4 5/22/2014 B. Williams Sheet 8 Uncertain about the meaning of the note "additional cut to occur from station 13+25 to 16+00.  DRC This is now Sheet 37. Demolition sequence has been revised and note has been removed.

5 5/22/2014 B. Williams Sheet 16 Table indicates that the culvert type for the new tidegates is "corrigated polyethylene pipe".  Give the failure of the corrigated pipes at the 

Wiley Slough tidgate facility, WDFW strongly recommends a rigid pipe. 

DRC Plans now specify single‐wall HDPE, which is strong, flexible, and not buoyant.

6

5/22/2014 B. Williams Sheet 24 WDFW does not typically permit silt curtains in intertidal habitats because of their potential to trap juvenile salmonids.  DRC Contractor will need to provide a floating silt curtain at Dry Slough, and possibly at No Name Slough breach because of defishing 

and turbidity. Defishing and seine blocknet will be part of turbidity curtain installations.

7

5/30/2014 B. Williams Budget Is WDFW staff funding for construction management included in the Construction Supervision category?  How much? DRC 60 percent plan estimate had WDFW budget of $287,000. 90 percent plan cost estimate is for WDFW staff is $491,000.

8 5/30/2014 B. Williams Budget What is the assumed construction team composition included in the Construction Supervision category? DRC See construction management memo provided from Dave Cline to Brian Williams on 10/18/14.

9 5/30/2014 B. Williams Budget Which category includes the cost for the spur dike extension? DRC Quantities are included in dike fill, rock/aggregate and planting quantities.

10 5/30/2014 B. Williams Budget WDFW wants to maintain existing driveway access in current location to protect eagle’s nest. DRC WDFW driveway is maintained in current location to protect eagle nesting area.

11 5/30/2014 B. Williams Budget The budget will need to include funding for CAMP to survey and post the bayside boundary of farm/reserve. DRC Budget listed in item 7 includes WDFW survey. Survey also included in consultant CM budget.

12 5/30/2014 B. Williams Budget WDFW would like to include20‐25K in the budget for information/education signage. DRC Lump sum item for educational signage, $25k included in cost estimate.

13

5/30/2014 B. Williams Budget The construction cost estimate will need to include top dressing dike top along west side of Brown Slough for the Hit and Miss Gun Club. DRC Seeding and top dressing included.

14

5/30/2014 B. Williams Budget The construction cost estimate will need to include ADA surfacing along the point destination dike trail off of the parking lot (spur dike). DRC We were not aware of extending the ADA pathway for the project. This is a change to the design and permits.

15

5/30/2014 B. Williams Budget The construction cost estimate will need to include funding for possibly replacing the culvert in No Name Slough under the access road. DRC This is covered in the contingency item, not specifically, but as a general percentage of the overall project. We visited the culvert 

and it has quite a bit of cover and not likely to be damaged.

16

5/30/2014 B. Williams Budget The construction cost estimate will need to include a chain link fence and gate where the new E‐W dike intersect with the parking lot dike to 

keep the public off the E‐W dike.

DRC We have included a Behlen farm‐style gate, which better matches farm setting. People can walk around either type of gate. Both 

styles of gates limit vehicle access. Need to confirm which style of gate is preferred.

17 5/30/2014 B. Williams Budget The construction cost estimate at the 60% design stage is still very fluid and should be so noted. DRC Contingency of 20 percent reflects uncertainty assocaited with cost.

18

5/12/2014 L. Brokaw Sheet 6 SW‐NNS‐2.0‐LTC logger at the mouth of No Name Slough has a notation that it is to be protected.  I had assumed that we would relocate that 

logger to the bayside of the new tidegates in No Name Slough after construction.  Is that not the case?

DRC Correct. Added note to coordinate relocation with WDFW. Also, the Baro‐logger should be relocated at the same time.

19 5/30/2014 Jenny Baker

report, sect. 4.5

mention spur dike extension, which has its own construction logistics that may be different from other parts of the dike setback? DRC Spur dike, now the tidal estuarine berm, is discussed as part of the existing dike demolition in Section 4.9.

20 5/30/2014 Jenny Baker report, sect. 4.6.1 are the elevations that are referenced for the storage pond in NAVD88? DRC Yes. Added NAVD88 when not already included.

21 5/30/2014 Jenny Baker

report, sect. 4.6.3 & 

App. E are the pumps 3,000 gpm each or 3,300 gpm each?  The report says 3,000.  The summary that has been reviewed at DD22 meetings says 3,300. DRC Pumps are 3,000gpm. Corrected the design report, interior drainage report and the CDD22 design summary.

22 5/30/2014 Jenny Baker

report, sect. 4.7.1 Should additional justifications for marsh fill be stated?  i.e. provide onsite disposal area for excavated soils, reduce seepage, reduce amount of 

erosion protection rock on dike. DRC Now section 4.8.1. Added additional benefits of high marsh fill to this section of report.

23 5/30/2014 Jenny Baker

report, sect. 4.8

dredge spoil material may be very wet and goopy.  Is it realistic to think it can be "placed over the landward ditch fill on the eastern half of the 

existing dike removal"? My understanding is that drier dike fill material will then be placed on top of dredged materials ‐ will this create an 

unstable layer?  (I'm remembering the material that was dredged out of Big Ditch at Fisher.) DRC, BSR

Now Section 4.9.  We now understand that the "dredge" area will likely have signficant amounts of rock to be excvated and 

hauled off site. The remaining dredge spoils will be spread over ditch fills, have some time to dry out, then covered with dike 

demolition spread fill. It will be messy. It does not need to be stable, just spread out on ground. Contractor will need to have 

tracked equipment to make this happen.

24 5/30/2014 Jenny Baker

report, sect. 5.2

is the bald eagle nesting period over on August 1 or August 16? DRC, PCJ

The federal regulations are now August 31st. However, in talking with Paul DeBryn (WDFW, LaConner) on August 19, 2014, he 

said that we can state that the Skagit eagles nest early and if they are absent for more than a couple days after August 1st, then 

he would allow work to begin within the 660 foot zone.

25 5/30/2014 Jenny Baker report, sect. 6.0 is the contingency 20% or 15%? DRC 20% contingency. 10% on quantities. 10% on construction bid changes.

26 5/30/2014 Jenny Baker report, sect. 6.0 is the last bullet ‐ "dewatering or levee related breach contingencies" ‐ where selective use of sheetpile might be outlined? DRC Added a bullet for selective sheet pile installation for seepage cutoff in poor soil conditions

27 5/30/2014 Jenny Baker

report, sect. 7.0 & 

App B

I see that certain parts of the contract documents will be written by S&W and others will be written by WDFW.  When and who will be checking 

for conflicting language, consistency, completeness, ommissions, duplication, etc.? DRC

ITR will help with identification of conflicting language. WDFW is ultimately responsible for identifying and providing direction to 

S&W regarding conflicts in contract documents.

28 5/30/2014 Jenny Baker plans redlines provided via email. DRC Incorporated into 90 percent plans.

29 6/2/2014 Ray Berg plans I’m not entirely convinced that we will not have a sedimentation problem in the drain channel like we now have at Wiley Slough.  I suggest in 

the drawings that the main drain of our restored land be enlarged to slow flood and ebb tidal velocities and thus erosion.  By limiting erosion 

through actions during design and construction, we reduce the amount of uncontrolled erosion at the mouth.  Hopefully by reducing it we can 

reduce the possibility of that sedimentation. DRC

Tidal breach area has been enlarged to extents or predicted erosion areas. No Name Slough will be dredged along channel to 

limit/reduce sedimentation effects.

30 6/2/2014 Ray Berg plans I agree that a pump station is warranted to mitigate the potential for harming fields upstream on No Name Slough. DRC Pump station design included in plans.

31 6/2/2014 Ray Berg plan sheet 7 We will need the pilot channel locations topo'd "before" so that we can do "after and measure the CY for payment. DRC WDFW provided additional topographic survey that has been included in existing conditions basemap for site.

32 6/2/2014 Ray Berg plan sheet 9

If excavation shown here (mouth of No Name Slough) is what is modeled, these areas should be excavated much wideer to reduce the stresses 

and errosion. DRC

Modeled areas reflect previous excavation plans. Additional excavation has been included at the dike removal, tidal breach area. 

Project anticipates sedimentation effects along the marsh and Bay area on the interior drainage system, hence the decision to 

have a pump station and additional tidegates in Dry Slough.

33

7/1/2014 Tom Slocum
I agree with the response study for the individual 404 permit and the pump station. But spending $7435 for a geotechnical design for a log 

boom seems over the top.  Considering the perfectly functional, non‐engineered log boom that currently protects the tidegates at the mouth of 

Dry Slough, couldn't DD22 just whip up something similar for No Name Slough for minimal expense? DRC

CDD22 is not responsible, nor liable for Fir Island Farm, engineering design, analysis, and specifications.  Log boom design for new 

setback dike is more involved than you would think (wood force loading, uplift and pile analysis calculations, drawing plans and 

details, writing pile driving and construction specifications, cost estimating). 

34

7/3/2014 Rick Hartson

How was the value of 20% contingency in the budget decided upon? The current budget contingency has been reduced from the 35%

contingency design submittal proposed in the 30 percent; will the budget contingency continue to decline as design is finalized? Would unused 

funds remain in the Skagit? DRC

20% contingency reflects experience on previous projects, and cost estimating guidelines from Corps of Engineers and WDFW 

cost guidelines.  We recommend maintaining a 10% design quantity contingency and 10% construction bid contingency through 

the end of construction.

35

7/3/2014 Rick Hartson

Is there a contingency design plan if the pump station is not approved? Is this a necessary option to maintain interior drainage and alleviate 

concerns of local landowners? DRC Pump station has been approved by the SWC and SRFB.

36

7/3/2014 Rick Hartson

How sustainable is the high marsh fill grading feature? Since sediment supply from the interior farm area is expected to be low, is there high risk

of this feature degrading over time? How much will marsh planting cost in total; explain the missing cost on the “Marsh Plantings” line item in 

the budget. What

is the impact/benefit to salmon habitat by filling in the high marsh area? Is this area being managed more for snow geese than salmon habitat? DRC

The high marsh feature will mimic natural features that would naturally occur with higher sediment supply. The risk of not 

building the marsh is that it would not likely develop over time due to lack of sediment and long term sea level rise. The high 

marsh area provide blind tidal channels, vegetation and cover that provide critical functions to juvenile Chinook salmon. Marsh 

plantings are not included in the cost (left blank) as a comparison to the feasibility study that had originally called for a large 

number of plantings. Current plans and specifications call for seeding of site.
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IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL/ENVIRONMENTAL  
REPORT 

 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for a civil engineer may not be 
adequate for a construction contractor or even another civil engineer.  Unless indicated otherwise, your consultant prepared your report 
expressly for you and expressly for the purposes you indicated.  No one other than you should apply this report for its intended 
purpose without first conferring with the consultant.  No party should apply this report for any purpose other than that originally 
contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of project-specific 
factors.  Depending on the project, these may include:  the general nature of the structure and property involved; its size and 
configuration; its historical use and practice; the location of the structure on the site and its orientation; other improvements such as 
access roads, parking lots, and underground utilities; and the additional risk created by scope-of-service limitations imposed by the 
client.  To help avoid costly problems, ask the consultant to evaluate how any factors that change subsequent to the date of the report 
may affect the recommendations.  Unless your consultant indicates otherwise, your report should not be used: (1) when the nature of 
the proposed project is changed (for example, if an office building will be erected instead of a parking garage, or if a refrigerated 
warehouse will be built instead of an unrefrigerated one, or chemicals are discovered on or near the site); (2) when the size, elevation, 
or configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; (4) when 
there is a change of ownership; or (5) for application to an adjacent site.  Consultants cannot accept responsibility for problems that 
may occur if they are not consulted after factors which were considered in the development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may be affected as a result of natural processes or human activity.  Because a geotechnical/environmental report 
is based on conditions that existed at the time of subsurface exploration, construction decisions should not be based on a report whose 
adequacy may have been affected by time.  Ask the consultant to advise if additional tests are desirable before construction starts; for 
example, groundwater conditions commonly vary seasonally. 
 
Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater fluctuations may also 
affect subsurface conditions and, thus, the continuing adequacy of a geotechnical/environmental report.  The consultant should be kept 
apprised of any such events, and should be consulted to determine if additional tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are taken.  The data 
were extrapolated by your consultant, who then applied judgment to render an opinion about overall subsurface conditions.  The actual 
interface between materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas not sampled may 
differ from those predicted in your report.  While nothing can be done to prevent such situations, you and your consultant can work 
together to help reduce their impacts.  Retaining your consultant to observe subsurface construction operations can be particularly 
beneficial in this respect. 
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A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that conditions 
revealed through selective exploratory sampling are indicative of actual conditions throughout a site.  Actual subsurface conditions can 
be discerned only during earthwork; therefore, you should retain your consultant to observe actual conditions and to provide 
conclusions.  Only the consultant who prepared the report is fully familiar with the background information needed to determine 
whether or not the report's recommendations based on those conclusions are valid and whether or not the contractor is abiding by 
applicable recommendations.  The consultant who developed your report cannot assume responsibility or liability for the adequacy of 
the report's recommendations if another party is retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnical/environmental report.  To help avoid these problems, the consultant should be retained to work with other project design 
professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of 
their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), field test 
results, and laboratory and/or office evaluation of field samples and data.  Only final boring logs and data are customarily included in 
geotechnical/environmental reports.  These final logs should not, under any circumstances, be redrawn for inclusion in architectural or 
other design drawings, because drafters may commit errors or omissions in the transfer process.   
 
To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to the complete 
geotechnical engineering/environmental report prepared or authorized for their use.  If access is provided only to the report prepared 
for you, you should advise contractors of the report's limitations, assuming that a contractor was not one of the specific persons for 
whom the report was prepared, and that developing construction cost estimates was not one of the specific purposes for which it was 
prepared.  While a contractor may gain important knowledge from a report prepared for another party, the contractor should discuss 
the report with your consultant and perform the additional or alternative work believed necessary to obtain the data specifically 
appropriate for construction cost estimating purposes.  Some clients hold the mistaken impression that simply disclaiming 
responsibility for the accuracy of subsurface information always insulates them from attendant liability.  Providing the best available 
information to contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is far less exact than other design 
disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants.  To help prevent this problem, 
consultants have developed a number of clauses for use in their contracts, reports and other documents.  These responsibility clauses 
are not exculpatory clauses designed to transfer the consultant's liabilities to other parties; rather, they are definitive clauses that 
identify where the consultant's responsibilities begin and end.  Their use helps all parties involved recognize their individual 
responsibilities and take appropriate action.  Some of these definitive clauses are likely to appear in your report, and you are 
encouraged to read them closely.  Your consultant will be pleased to give full and frank answers to your questions. 
 
 
 The preceding paragraphs are based on information provided by the 
 ASFE/Association of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 


