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PROJECT:  Index – Galena Road Flood Repair PROJECT #: RC1532, RC1774, RR6322 


PROJECT ENGINEER: Sam Chi FED AID #      ER-0701(063)      


WRITTEN JUSTIFICATION 
1.   DESCRIPTION OF CHANGE.   
 
This Change Order adds two new bid items under Group 1 to compensate the Contractor for work associated with 
repairing the uphill roadside slope damaged from a localized landslide that occurred in the vicinity of “I” 46+50 RT to 
“I” 49+50 RT.   
 
New item “Slide Repair Excavation and Embankment” by Force Account 
New item “Rock Backfill for Slide Repair” per Ton. 
 
2. WHAT IS REQUIRED BY CONTRACT?  WHY THE CHANGE?  (REFERENCE PLAN SHEETS & SPEC SECTIONS.)  
 
The work to perform the slide repair is a change in conditions. Following periods of heavy rain, on October 29, 2021, a 
localized slide occurred along the uphill slope of the new road alignment from station 46+50 RT to 49+50 RT.  This is in 
an area where the roadway cuts into the hillside.  Weeks after completing the rough excavation through this section, 
the 1.5:1 cut slope above the roadway that was constructed per plan (TS02/Section Q) gave way mobilizing slide 
material (silt/clay/rock) on to the new roadway below. According to the geotechnical conditions exhibit (attached), 
the subsurface material in this area is classified as Qvrl – Quaternary Recessional Lacustrine Deposits with the top 14 
feet approximately below grade consisting of soft to medium stiff silty clay; moist; scattered wet, silty, fine to medium 
sand. Work to repair the landslide is beyond the scope of the original contract. 
 
3. HOW IS CHANGE ORDER THE SOLUTION? 
 
The slide damage/repair is a change in conditions to the original contract and requires a change order to compensate 
the contractor for this additional work. This change order will add two new items - “Slide Repair Excavation and 
Embankment” and “Rock Backfill for Slide Repair”.  The first one is a force account item to compensate the contractor 
to excavate, embank, and mix the slide material with topsoil and brush from on-site.  The second item compensates 
the contractor to furnish and place the backfill material. Due to the nature of the work and unknown depths of 
excavation, force account is an acceptable and agreed upon method to compensate for work, whether known or 
unknown. 
 
4.    ALTERNATIVE(S) CONSIDERED.  
 
A soldier pile with tie-back wall was evaluated by S&W (Geotech Engineer of Record); however, this alternative comes 
at higher costs (engineering, construction, and maintenance), additional construction risks, potential schedule delays, 
and requires specialty equipment and staff to perform the work.   
 
5. REASON FOR ENTITLEMENT AND WHY IT CANNOT BE PAID UNDER EXISTING CONTRACT.  
 
The work to perform the slide repair is a change in conditions. The Contract has other bid items (roadway excavation, 
structure excavation, quarry spalls, etc.); however, the slide repair excavation and backfill differs in scope from 
existing bid items.  Variability in excavation depths and additional work to embank this material on site requires a new 
force account as the work may require different equipment and construction practices; and could take longer to 
accomplish. 
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PROJECT:  Index – Galena Road Flood Repair PROJECT #: RC1532, RC1774, RR6322 


PROJECT ENGINEER: Sam Chi FED AID #      ER-0701(063)      


6. APPROVALS: PROJECT MANAGER, TECHNICAL ADVISOR (TRAFFIC, STRUCTURAL), JURISDICTION,  
                                OTHER AGENCY. 
 
Standard change order approval (Construction Manager, Engineering Services Director, County Engineer).  USFS was 
consulted and approval during this change order development to dispose slide material on site. 
 
7. TIME: INCREASE OR DECREASE WORKING DAYS.  
 
An additional 10 days will be added. Upon completing the slide repair, additional working days will be evaluated and 
processed in a future change order if needed. 
 
8. COST:  ESTABLISH OR VERIFY INCREASE OR DECREASE.  
                   (CONTRACTOR PROPOSAL, ENGINEER’S ESTIMATE, NEGOTIATED, SUPPLIER, BID ITEM, ETC.) 
 
The overall slide repair is estimated between $600K and $800K; and will require approximately 6,500 CY of excavation 
and 7,500 tons of rock backfill. 
 
This is the first of two change orders, which will allow the Contractor to proceed with a portion of the work and take 
advantage of the weather/schedule window.  An engineer’s estimate (see attachment) was prepared for the item 
“Rock Backfill for Slide Repair” which supports the agreed upon cost of $45/ton.  Using invoices and payments 
previously made by force account (Item 175 – Unsuitable Foundation Excavation), a per unit item was estimated at 
$37.42/ton (furnish only). A separate cost for placement was estimated at $9.17/ton, which combined equals 
$46.59/ton.  
 
The quantity of 2,000 tons in this estimate was based on an overall target value of $90,000 to provide a balanced 
amount of work for excavation and backfill to occur during this first phase of the work.  
 


 
ATTACHED BACKUP DOCUMENTATION:   


1) Engineer’s Estimate Backup Docs, 4 pages 
2) Geotechnical Conditions Exhibit, 1 page 
3) Repair Recommendation (S&W Geotechnical Engineer of Record), 3 pages 


 
 
 
 







RC1532,RC1744,RR6322 Date: 7/20/22
ER-0701(063) BI No.: NEW


Employee Class Regular 
Hours


Overtime Hours Regular Rate Overtime Rate Total


Operator 30  $                 89.28  $               2,678.40 
Operator 720  $                 89.28  $             64,281.60 
Operator 180 120.64  $             21,715.20 
Operator 60  $                 89.28  $               5,356.80 
Operator 15 120.64  $               1,809.60 


 $                         -   
 $                         -   


SUBTOTAL  $             95,841.60 
31.0%  $           125,552.50 


Equipment Code Equipment
Hours


Stand-by Time Operating Rate Stand-by Rate Total


30  $                 18.26  $                  547.80 
150  $               200.00  $             30,000.00 
150  $               183.27  $             27,490.50 
150  $               193.88  $             29,082.00 
75  $                 87.75  $               6,581.25 
150  $               145.00  $             21,750.00 
150  $               145.00  $             21,750.00 
150  $               145.00  $             21,750.00 


 $                         -   
 $                         -   
 $                         -   
 $                         -   


$                  -
$                  -
$                  -


SUBTOTAL  $           158,951.55 
21.0%  $           192,331.38 


Tax Rate = 7.8% Quantity Units Unit Cost Extended Cost Sale Tax Total


7500 TONS  $               45.00  $        337,500.00  $   27,000.00  $           364,500.00 
 $                       -    $                -    $                         -   
 $                       -    $                -    $                         -   
 $                       -    $                -    $                         -   
 $                       -    $                -    $                         -   
 $                       -    $                -    $                         -   


SUBTOTAL  $           364,500.00 
0.0%  $           364,500.00 


Quantity Units Unit Cost Total


$                  -
$                  -


SUBTOTAL


12.0%


$ 682,383.87
7/20/2022 Date


IGR Slide Repair Cost Estimate - 3 week
Owner: Snohomish County Project Number:


Remove slide debris and backfill with quarry spalls or similar sized rock. Slide debris to be short-hauled to the base of rock embankment from 
36+00 to 44+00. Slide material will be mixed with topsoil and brush.  Assume 3 full weeks M-F @ 10 hr days and 2 hours OT each day. No work 
on Saturday. 


LABOR:


Project Name: Index-Galena Road Flood Repair Fed. Aid Number:


DESCRIPTION OF WORK:


Foreman - Supervision 2 hrs/ day x 15 days
Operator x 6 full time x 8 hrs x 15 days


Operator x 1 part time x 4 hrs x 15 days
Operator x 1 part time x 1 hrs x 15 days


Operator x 6 full time x 2 hrs OT x 15 days


Mark-up On Labor


EQUIPMENT:


F-150 Foreman truck
Cat 470 Excavator
Cat 336 Excavator
Cat D6 Dozer
 
Rock Truck (#2)
Rock Truck (#1)
Rock Truck (#3)


Rental by Invoice


Mark-up On Equipment


MATERIALS
Quarry Spalls Bid Item (Assume 5000 CY x 1.5T/CY)


Mark-up On Materials


SUBCONTRACTORS:


Estimated by: S. Chi Project Engineer:  Sam Chi


Mark-up On Subcontractors
Comments: SUBTOTAL


Overall Markup
TOTAL
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Spalls average $37.42/ton  
furnished
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2022 material cost
only for spalls
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RC1532,RC1744,RR6322 Date: 7/20/22
ER-0701(063) BI No.: NEW


Employee Class Regular 
Hours


Overtime Hours Regular Rate Overtime Rate Total


Operator 0.17  $ 89.28  $ 15.18 
Operator 0.17  $ 89.28  $ 15.18 
Operator 0.17  $ 89.28  $ 15.18 
Operator 0.17  $ 89.28  $ 15.18 


 $ -
 $ -


SUBTOTAL  $ 60.71 
31.0%  $ 79.53 


Equipment Code Equipment
Hours


Stand-by Time Operating Rate Stand-by Rate Total


0.17  $               200.00  $ 34.00 
0.17  $               183.27  $ 31.16 
0.17  $ 87.75  $ 14.92 
0.17  $               145.00  $ 24.65 


 $ -
 $ -
 $ -
 $ -


$ -
$ -
$ -


SUBTOTAL  $ 104.72 
21.0%  $ 126.72 


Tax Rate = 7.8% Quantity Units Unit Cost Extended Cost Sale Tax Total


 $ -    $ -    $ -   


 $ -    $ -    $ -   
 $ -    $ -    $ -   
 $ -    $ -    $ -   
 $ -    $ -    $ -   
 $ -    $ -    $ -   


SUBTOTAL  $ -   
0.0%  $ -   


Quantity Units Unit Cost Total


$ -
$ -


SUBTOTAL


12.0%


$ 206.25
7/20/2022 DateEstimated by: S. Chi Project Engineer:  Sam Chi


Mark-up On Subcontractors
Comments: SUBTOTAL


Overall Markup
TOTAL


Mark-up On Materials


SUBCONTRACTORS:


Mark-up On Equipment


MATERIALS


Rental by Invoice


Cat 470 Excavator (10 mins)
Cat 336 Excavator (10mins)
950 Loader (10 mins)
Rock Truck (to and from = 10 mins)


Mark-up On Labor


EQUIPMENT:


Operator


Operator
Operator


Operator


Quarry Spall @ $45/ton justification using FA work that was completed last year to remove unsuitable roadbase and backfill with quarry spalls. 
Example used was for 8/12/2022 force account.  Calculation below shows how much time is estimated to "place" one dump truck load delivered 
to the project.  One rock truck = 15 CY or 22.5 tons.  $206.25/22.5 tons = $9.17 placement cost.


LABOR:


Project Name: Index-Galena Road Flood Repair Fed. Aid Number:


DESCRIPTION OF WORK:


IGR Slide Repair Estimate 
Owner: Snohomish County Project Number:


Placement cost per
ton of quarry spalls
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TOPSOIL.


Soft to medium stiff, gray to gray-brown,
slightly sandy to sandy, silty CLAY; moist;
scattered wet, silty, fine to medium sand
seams with abundant iron-oxide staining;
(Qvrl) CL.
-  Boulder from 1.3 - to 2.4 feet, UCS (Point
Load) = 23,300 psi


Note:  Blow counts for S-5 are artificially high
due to the presence of gravel, cobbles,
and boulders in the underlying unit.


Dense to very dense, brown, slightly sandy to
sandy GRAVEL, trace of silt; wet; scattered
cobbles and boulders; (Qc) GP.
Note:  Blow counts are artificially high due to


the presence of gravel, cobbles, and
boulders.


Loose, brown, slightly fine sandy SILT, trace of
clay; moist to wet; non-plastic, scattered
pockets with iron-oxide staining; (Qvrl) ML.
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1


VonAschen-Cook, Melissa


From: Niehl, Michael <michael.niehl@wsp.com>
Sent: Tuesday, June 28, 2022 4:20 PM
To: Chi, Sam
Subject: FW: Landslide


Categories: HOT


 
CAUTION : This email originated from outside of this organization. Please exercise caution with links and attachments.  


Sam,  
 
See below and then give me a call when you have a sec today or tomorrow.  
 


From: Mike Harney <Mike.Harney@shanwil.com>  
Sent: Tuesday, June 28, 2022 3:46 PM 
To: Niehl, Michael <michael.niehl@wsp.com> 
Subject: RE: Landslide 
 
Hey, Mike. 
 
Yes, your interpretation is correct.  We are really taking an educated guess.  It’ll probably be deeper in some areas and 
thinner in others.  If we start going much beyond 10-ft down, we would re-evaluate then. 
 
Michael D. Harney, PE*, P.Eng.**, ENV SP 
V ICE  PRESIDENT  |  SEATTLE  OFF ICE  MANAGER 


 


Direct: (206) 695-6850 
Mobile: (206) 595-1830 


mike.harney@shanwil.com 
Please note, my email address has been updated. You can still reach me at the old address. 
 
*Licensed in WA, ID, MT, NE, OR, WI, WY 
**Licensed in AB, BC 
 


From: Niehl, Michael <michael.niehl@wsp.com>  
Sent: Tuesday, June 28, 2022 2:53 PM 
To: Mike Harney <Mike.Harney@shanwil.com> 
Subject: RE: Landslide 
 
Thank you Mike! From what I read here, we don’t know how much is going to need to be excavated out and it will need 
to be directed in the field but if we needed an estimate you would suggest the length and width of the slide by about 10’ 
down. Is that a correct interpretation of the below? 
 


From: Mike Harney <Mike.Harney@shanwil.com>  
Sent: Tuesday, June 28, 2022 12:53 PM 
To: Niehl, Michael <michael.niehl@wsp.com> 
Subject: RE: Landslide 
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Hi, Mike. 
 
Yes.  We just wrapped up our stability analyses. 
 
Landslide mechanism and extents 
Based on our review of the available information, including our design phase borings and surveys before and after the 
landslide, and two site visits by our senior engineering geologist (Erik Scott), we interpret that the landslide occurred in 
the near-surface layer of recessional lacustrine clay (Qvrl) which was known to be a potential issue soil unit (i.e., it is 
relatively weak).    Erik has interpreted the extents of the main landslide area as shown in the attached figure.  We 
believe that the landslide mass is relatively thin and surficial, and within the Qvrl, which we believe is underlain by a 
stronger soil unit, Qc.  Qc is prevalent throughout the job alignment, and visible at the surface to either side of the 
landslide.  We note that this is based on relatively few, design-phase borings; we did not drill borings after the slide, and 
in fact we only able to observe the slide itself in isolated areas because it remains covered in plastic.  We recommend 
assuming an average thickness of the slide mass of 10 feet. 
 
Analysis 
We used the commercially-available limit equilibrium global stability software GeoStudio to analyze the stability of the 
landslide and potential remedial solutions.  We back-analyzed the landslide event to calibrate the constitutive 
parameters in our model, assuming the pre-landslide conditions were approximately equivalent to a Factor of Safety of 
1.0.  We targeted a Static Factor of Safety of 1.3 for remedial solutions.  We did not analyze seismic stability. 
 
Remediation 
Our interpretation and analyses indicate that the most efficient and effective means of repairing the slope is to remove 
and replace the disturbed soil composing the landslide mass.  Alternatives that would retain the disturbed landslide 
debris would entail significant structural elements (e.g., retaining walls) and potentially specialty 
contractors.  Ultimately, we concluded that the landslide may be effectively repaired (meeting the FS=1.3 target) by: 


1. Over excavation and removal of the landslide debris, down to intact (non-disturbed) native soil, and 
2. Replacement with strong (i.e., minimum friction angle of 42 degrees) well-drained earthen material. 


 
We recommend: 


1. Goodfellow Brothers overexcavate the disturbed landslide debris, down to intact native soil.  A representative 
from Shannon & Wilson should be on-site, at least initially, to confirm that intact native soil has been 
reached.  Once the criteria for that are well-established and communicated, it may be sufficient for the on-site 
Snohomish County representative to confirm native soil has been reached. 


2. The resulting temporary cut slope should be benched, with benches of approximately2-3 foot wide and 2-3 high. 
3. The slope should be re-constructed no steeper than 1.5H:1V using angular, free-draining aggregate backfill, 


placed according to the Project Specifications.  Examples of suitable materials include (but are not limited to): 
Quarry Spalls [WSDOT Std Spec 9-13.1(5)] and Permeable Ballast [WSDOT Std Spec 9-03.9(2)]. 


 
 
 
 
Michael D. Harney, PE*, P.Eng.**, ENV SP 
V ICE  PRESIDENT  |  SEATTLE  OFF ICE  MANAGER 


 


Direct: (206) 695-6850 
Mobile: (206) 595-1830 


mike.harney@shanwil.com 
Please note, my email address has been updated. You can still reach me at the old address. 
 
*Licensed in WA, ID, MT, NE, OR, WI, WY 
**Licensed in AB, BC 
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From: Niehl, Michael <michael.niehl@wsp.com>  
Sent: Tuesday, June 28, 2022 11:26 AM 
To: Mike Harney <Mike.Harney@shanwil.com> 
Subject: Landslide 
 
Hey Mike, 
 
How is the landslide information coming. Sam is hoping to meet this week 
 
Get Outlook for Android 
 


 
 
NOTICE: This communication and any attachments ("this message") may contain information which is privileged, confidential, proprietary or otherwise subject to 
restricted disclosure under applicable law. This message is for the sole use of the intended recipient(s). Any unauthorized use, disclosure, viewing, copying, 
alteration, dissemination or distribution of, or reliance on, this message is strictly prohibited. If you have received this message in error, or you are not an 
authorized or intended recipient, please notify the sender immediately by replying to this message, delete this message and all copies from your e-mail system and 
destroy any printed copies.  


 
 
 
-LAEmHhHzdJzBlTWfa4Hgs7pbKl  
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ORIGINAL CONTRACT 
AMOUNT 


 


CURRENT CONTRACT 
AMOUNT 


ESTIMATED NET CHANGE 
THIS ORDER 


ESTIMATED CONTRACT 
TOTAL AFTER CHANGE 


$18,105,074.00 $18,570,780.44 $195,000.00 $18,765,780.44 


APPROVAL RECOMMENDED  OTHER APPROVAL RECOMMENDED  


    


CONSTRUCTION MANAGER DATE SIGNATURE / REPRESENTING DATE 
APPROVAL RECOMMENDED  APPROVED  


    


ENGINEERING SERVICES DIRECTOR DATE PUBLIC WORKS DIRECTOR OR COUNTY ENGINEER DATE 
$100,000-$200,000 


 
SNOHOMISH 
COUNTY 
DEPARTMENT      
OF PUBLIC 
WORKS 
 


CHANGE ORDER 


CHANGE ORDER 
NUMBER 


10 
7/25/2022 


Page 1 of 1 


 
☒ORDERED BY ENGINEER UNDER SECTION 1-04.4 OF THE       
     STANDARD SPECIFICATIONS. 
☐CHANGE PROPOSED BY CONTRACTOR. 


PROJECT IDENTIFICATION 
PROJECT NAME: Index – Galena Road Floor Repair MP 6.4 – 


6.9 
PROJECT NUMBER: RC1532, RC1774, RR6322, ER-0701(063) 


CONTRACTOR ENDORSEMENT:   
 
 


CONTRACTOR: Goodfellow Bros, LLC 


SIGNATURE DATE ADDRESS: PO Box 598 
Wenatchee, WA 98807  


 
PRINT NAME TITLE 


 
All work, materials, and measurements to be in accordance with the provisions of the Standard Specifications and 
Special Provisions for the type of construction involved. 
 
In consideration of the Standard Specifications Section 1-04.4, make the following revisions to the Contract: 
 
Description 


The Contractor shall perform work to repair the uphill roadside slope damaged from a localized landslide that 
occurred in the vicinity of “I” 46+50 RT to “I” 49+50 RT.  
 
The following new Bid Items and estimated amounts are added to the Contract: 


 
Group 1, RC1532 
Item 185, “Slide Repair Excavation and Embankment”, in the amount of $105,000 EST. 
 
Item 186, “Rock Backfill for Slide Repair”, in the amount of 2,000 TON at the agreed upon unit price of $45.00 per 
TON.   


 
Materials 


Rock backfill for slide repair shall meet the requirements for Quarry Spalls in accordance with Standard 
Specifications 9-13.1(5). 
  


Construction Requirements 
Loose landslide material shall be removed per the direction of the Engineer and embanked on-site from station 
“I” 36+00 LT to “I” 45+00 LT along the toe of the new road embankment. Embanked landslide material shall be 
mixed with Topsoil Type B, brush, slash, logs, and other organic vegetation generated from on-site to improve 







 


 
SNOHOMISH 
COUNTY 
DEPARTMENT      
OF PUBLIC 
WORKS 
 


CHANGE ORDER 


CHANGE ORDER 
NUMBER 


10 
7/25/2022 


Page 2 of 2 


permeability of embankment. After the landslide material has been removed, the excavated area shall be 
backfilled with free-draining aggregate rock to the lines and grades specified by the Engineer. 


 
Measurement 


Slide repair rock backfill will be measured by the ton. 
 
Payment 


“Slide Repair Excavation and Embankment” will be paid by force account in accordance with Section 1-09.6 for 
work associated with excavating, embanking and mixing landslide material with topsoil and other vegetation 
from on site. 
 
“Rock Backfill for Slide Repair”, per ton.  
 
The unit Contract price per ton for “Rock Backfill for Slide Repair” shall be full pay for all costs in furnishing, 
placing, and compacting the rock backfill. 


 
Contract Time 


10 workings days will be added to the Contract Time as a result of this Change Order.  Upon completion of the 
work, additional working days will be evaluated and may be processed in a future change order. 
 


Condition of Award 
This change order does not affect the Condition of Award. 
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