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Bid Submittal              Revised 06/16/15 
 

Project No. P21052 
Project Title: Springfield Mill Race Stormwater Facility, Booth Kelly Trailhead and Mill Race Path 
 

 
The lowest responsive bidder shall be determined based on the combined totals of Schedules A and 
B.  However, should the City determine it is not in the best interest of the City to award Schedule B, the 
lowest responsive bidder shall be determined based on the total of Schedule A. 
 
Bid Items: 
 

Item 
No. 

 
Description 

Specification 
Number 

Approx. 
Quantity 

 
Per 

 
Unit Price 

 
Total Price Extension 

Schedule A 
  Site Set-up and Demolition 

1 Mobilization/Demobilization 00210.90 1 LS   

2 Surveying as Specified 00330.95 1 LS   

3 Traffic Control Measures 00225.90 1 LS   

4 Construction Entrance/Tire Wash/Concrete Wash 00280.90 1 LS   

5 Staked Turbidity Barrier 00280.90 250 LF   

6 Compost Filter Berm 00280.90 4,800 LF   

7 Clearing and Grubbing 00320.90 1 LS   

8 Temporary Control and Diversion of Water 00290.90 1 LS   

9 Fence Removal and Relocation 00310.91 1 LS   

10 Demolition, Pipe Removal and Disposal 00310.91 1 LS   

  Stormwater Facility 

11 General Excavation 00330.93 250,000 BCY   

12 Transportation and Disposal 00290.90 368,200 CY   

13 Contaminated Media Disposal 00290.90 150 TON   

14 Dewatering 00405.90 1 LS   

15 48-inch Stormwater HDPE Pipe 00445.91 120 LF   

16 10-inch Sanitary Sewer PVC Pipe 00445.91 340 LF   

17 Sanitary Sewer Manholes 00470.90 2 EA   

18 Stormwater Facility Control Structures 00470.90 1 LS   

19 RipRap Protection 00390.90 1 LS   

20 Grass Pavers 00760.90 35,000 SF   

21 Aggregate Base 00641.90 3,800 CY   

22 Asphalt Transitions – 4-inch thick 00745.90 65 TON   

  Site Restoration and Plantings 

23 Permanent Seeding 01030.90 12.1 ACRE   

24 Plugs 01040.90 9,650 EA   

25 Trees 01040.90 119 E   

26 Shrubs - 1 gallon 01040.90 105 EA   

27 Imported Topsoil - 6 inch 01040.90 7,900 CY   
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225 Fifth Street 
Springfield, OR 97477 



Attachment 1 to Addendum 1 Dated 06/16/15                                                                                                         Page 2 of 6 
 
 

28 Organic Mulch:  2 inch compost 01040.90 3,200 CY   

29 Irrigation System 01120.90 1 LS   

30 Wattles 00280.90 7,000 LF   

31 Erosion Control Matting 00280.90 50,000 SY   

                                                                                                                       Total Schedule A Bid Items $ 

Schedule B 

  Site Set-up and Demolition 

32 Mobilization/Demobilization 00210.90 1 LS   

33 Surveying as Specified 00330.95 1 LS   

34 Compost Filter Berm 00280.90 850 LF   

  Trailhead and Path 

35 General Excavation 00330.93 1,800 BCY   

36 Transportation and Disposal 00290.90 2,340 CY   

37 Keystone Wall 00511.90 1 LS   

38 ConSpan Bridge and Foundations 00551.90 1 LS   

39 Railing 00587.90 1 LS   

40 Aggregate Base 00641.90 2,300 CY   

41 Asphalt Parking Lot and Path 00745.90 1,000 TON   

42 Concrete Flat Work 00756.90 1 LS   

43 Concrete Low Wall and In-Lay 00540.90 1 LS   

44 4-inch Sanitary Sewer PVC Pipe 00445.91 45 LF   

45 8-inch Stormwater PVC Pipe 00445.91 100 LF   

46 Stormwater Manhole 00470.90 1 EA   

47 Water Utility 01140.90 1 LS   

48 Telecom Utility 00960.90 1 LS   

49 Electrical and  Lighting 00960.90 1 LS   

50 Bollard 00815.90 2 EA   

51 Bollard Boulders and Boulders 00815.90 1 LS   

52 Pavement Markings 00860.90 1 LS   

53 Signs 00940.90 1 LS   

  Furnishings and Amenities 

54 Restroom 01095.90 1 LS   

55 Kiosk 01095.90 1 LS   

56 Bench 01095.90 4 EA   

57 Picnic Table 01095.90 2 EA   

58 Bike Rack 01095.90 4 EA   

59 Receptacles 01095.90 2 EA   

60 Security Camera 01095.90 2 EA   

  Site Restoration and Plantings 

61 Permanent Seeding 01030.90 0.36 ACRE   

62 Rain Garden 01040.90 1 LS   

63 Rain Garden Planting 01040.90 1 LS   

64 Perennials 01040.90 203 EA   

65 Trees 01040.90 18 EA   

66 Shrubs - 1 gallon 01040.90 59 EA   

67 Shrubs - 2 gallon 01040.90 40 EA   
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68 Shrubs - 3 gallon 01040.90 28 EA   

69 Imported Topsoil - 6 inch 01040.90 450 CY   

70 Organic Mulch:  2 inch compost 01040.90 150 CY   

71 Irrigation System 01120.90 1 LS   
                                                                                                                        Total Schedule B Bid Items $ 

 

                                                           Total of Schedule A and Schedule B Combined: $  

 
Terms, Declarations and Bid Submittal 
 
Bidder’s Understanding 
Bidders shall determine for themselves all the conditions and circumstances affecting the projected cost of 
the proposed work by personal examination of the site, Contract documents, and by such other means they 
may deem to be necessary.  It is understood and agreed that in the event the City has obtained information 
from data at hand regarding underground or other conditions or obstructions depicted in the Contract 
documents, there is no expressed or implied agreement that such conditions are fully or correctly shown, and 
the Bidder must take into consideration the possibility that conditions affecting the cost or quantity of work 
may differ from those indicated. 
 
The Bidder is familiar with and is satisfied as to all federal, state and local laws and regulations that may 
affect cost, progress, and performance of the work. 
 
Bid 
The undersigned Bidder having examined the Specifications and Contractual Documents and having satisfied 
themselves as to all conditions to be encountered, hereby proposes to furnish all labor, material and 
equipment and perform all work necessary to complete Project No P21052 in accordance with this bid, the 
Contract Plans, City of Springfield Standard Construction Specifications, 1994 Edition, and all subsequent 
modifications, the 2015 Oregon Standard Specifications for Construction, the Special Provisions, and all other 
Contractual Documents at the prices and on the terms herein contained. 
 
 
The unit price bids are submitted with the understanding that the quantities stated are approximate and are 
given only as the basis of calculation for comparison of bids and determining that the unit prices are balanced 
and that final payment for all unit price bid items will be based on actual quantities. 
 
It is understood that in the instance of a discrepancy between the unit price and the extension (total price 
extension) the unit price shall govern.  The extension shall be determined by multiplying the unit price by the 
number of units (approximate quantity). 
 
Bid Guarantee 
As required by ORS 279C.365(4) each bid shall be accompanied by a Bid Bond, cash, or a certified or 
cashier’s check written upon a bank in good standing and in a form acceptable to the City, payable to the 
Finance Director of the City of Springfield, Oregon, in an amount equal to at least 10 percent of the total 
amount of the Bid.  Bid Bonds shall be issued by a surety company registered to issue bonds in the State of 
Oregon, and utilizing a bond form acceptable to the City.  The City will accept AIA Document A310-2010.   
The Bid Bond may not be altered. 
 
Such Bid Guarantee shall be forfeited and become the property of the City in case the Bidder shall fail or 
neglect to furnish a satisfactory Performance and/or Payment Bond issued by a viable bond company 
acceptable to the City as required by ORS 279C.380 and to execute the Contract within ten (10) days 
(Saturday, Sunday, and holidays excepted) after receiving Contract from the City for execution.  For 
information regarding Performance and Payment Bond requirements see City of Springfield Contract 
document, Section 5. City Bonding. 
 
Bid Acceptance Period 
This bid will remain subject to acceptance for a period of 60 days after the bid opening, or for such longer 
period of time that the Bidder may agree to in writing upon request of the City. 
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Liquidated Damages 
The City of Springfield and the Contractor agree that; (a) the amounts so fixed are reasonable forecasts of 
just compensation for the harm that is caused by the breach; (b) the harm that is caused by the breach is 
one that is incapable of or very difficult of accurate estimation; and, (c) the amount so fixed is not fixed as a 
penalty to coerce performance of the Contract but is rather intended to be a genuine pre-estimation of injury 
to the City of Springfield in lieu of performance within the contract time by the Contractor. 

 
a. Delay 
It is agreed by the City of Springfield and by the Contractor that the need exists for a damage provision 
in the event the Contractor fails to complete the work within the Contract time specified, or any extension 
thereof, by the City of Springfield.  The City of Springfield and the Contractor further agree that the 
Contractor shall be liable to the City of Springfield for fixed, agreed and liquidated damages for each and 
every calendar day of delay in the amount of $1,000.00 per day in accordance with Subsection 108.07 of 
the Standard Construction Specifications.   

 
b. Failure to Report Spills 
The Contractor also agrees to liquidated damages in the amount of $500.00 per incident for failure to 
report sewage spills plus an amount sufficient to reimburse the City for any civil and administrative 
penalties paid by the City as a result of the Contractor’s failure to report.  Failure to report sewage spills 
may subject the City to (1) civil penalties of up to $32,500.00 per day of violation pursuant to Section 
309(d) of the Clean Water Act, 33 U.S.C. § 1319(d); (2) administrative penalties of up to $11,000.00 per 
day for each violation, pursuant to Section 309(g) of the Clean Water Act, 33 U.S.C. § 1319(g); or (3) 
civil action in federal court for injunctive relief pursuant to Section 309(b) of the Clean Water Act, 33 
U.S.C. § 1319(b). 

 
Contract Time of Completion 
The Contractor shall not begin work under this bid until written Notice to Proceed has been received.  The 
Contractor shall complete all sanitary sewer modification work to be done under this contract, including the 
tie to the restroom facility, no later than September 30, 2015.  The Contractor shall complete all work under 
this contract, including seeding and plant establishment, no later than December 31, 2016.   
 
The Contractor shall apply for any extensions of time as specified in Subsection 108.06 of the Standard 
Construction Specifications. 
 
Certifications 
The undersigned hereby certifies that:   
 

1.) If awarded the Contract, that they shall fully comply with all provisions regarding the prevailing wage 
rates as required by ORS 279C.800 to 279C.870 and/or 40 U.S.C. 2762 as applicable. 

 
2.) The Contractor, Subcontractor, suppliers of materials or services, and others engaged by the 

contractors, shall comply at all times with and observe all such laws, ordinances, regulations, orders, 
and decrees; and shall hold harmless and indemnify the City of Springfield and its representatives 
against any claim or liability arising from or based on the violation of any such law, ordinance, 
regulation, order, or decree. 

 
3.) In accordance with ORS 279C.505, the Contractor will; 
 

a) Make payment promptly, as due, to all persons supplying to the Contractor labor or material for 
the performance of the work provided for in the Contract. 
 

b) Promptly pay all contributions or amounts due the State Industrial Accident Fund, or private 
carrier of accident insurance, from such Contractor or Subcontractor incurred in the performance 
of the Contract.  If a private carrier is used, the Contractor shall notify the Engineer as to the 
carrier’s name and address before commencement of work. 
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c) Not permit any lien or claim to be filed or prosecuted against the state or a county, school 
district, municipality, municipal corporation or subdivision thereof, on account of any labor or 
material furnished. 
 

d) Pay to the Department of Revenue all sums withheld from employees under ORS 316.167.   
 

e) Have an employee drug testing program in place at the time of signing the contract and will 
maintain such drug testing program in place over the life of the Contract. 

 
4.) In accordance with ORS 279C.530, the Contractor will; 
 

a) Promptly, as due, make payments to any person, co-partnership, association or corporation, 
furnishing medical, surgical, and hospital care or other needed care and attention, incidental to 
sickness or injury, to the employees of such Contractor, of all sums which the Contractor agrees 
to pay for such services and all monies and sums which the Contractor: 
 
1. May or shall have deducted from the wages of his employees for such services pursuant to 

the terms of Oregon Revised Statutes and any contract entered in pursuant thereto; or 
 

2. Collected or deducted from the wages of his employees pursuant to any law, contract, or 
agreement for the purpose of providing or paying for such service; and  
 

3. All employers working under the Contract are either employers that will comply with ORS 
656.017 or employers that are exempt under ORS 656.126. 

  
5.) They have not, and will not, discriminate against a Subcontractor in the awarding of a subcontract 

because the Subcontractor is a minority, women or emerging small business enterprise certified 
under ORS 200.055 as required by ORS 279A.110. 
 

6.) No Contractor, Subcontractor or any firm, corporation, partnership or association in which the 
Contractor or Subcontractor has a financial interest who appears on the List of Contractors Ineligible 
to Receive Public Works Contracts, as established by the Bureau of Labor and Industries, will perform 
work under this Contract, as specified in ORS 279C.860. 
 

7.) No Contractor, Subcontractor or any firm, corporation, partnership or association in which the 
Contractor or Subcontractor has a financial interest who appears on the Construction Contractor’s 
Board Not Qualified to Hold Public Contracts list, will perform work under this Contract, as specified in 
ORS 701.227(4).  
 

8.) The Contractor shall have a current, valid certificate of registration issued by the Construction 
Contractor’s Board as defined in ORS 701.005(2) and/or a valid landscape contractor’s license as 
defined in ORS 671.520(2) by the State Landscape Contractor’s Board, as applicable, in place at the 
time the bid is presented. 
 

9.) All Subcontractors shall have a current, valid certificate of registration issued by the Construction 
Contractor’s Board as defined in ORS 701.005(2) and/or a valid landscape contractors license as 
defined in ORS 671.520(2) by the State Landscape Contractor’s Board, as applicable in place prior to 
performing any work under the Contract. 
 

10.) The Contractor shall function as an independent contractor for the purposes of this Contract and shall 
not be considered an employee of the City of Springfield for any purpose.  The Contractor shall 
assume sole responsibility for any debts or liabilities that may be incurred by the Contractor in 
fulfilling the terms of this Contract and shall be solely responsible for the payment of all federal, 
state, and local taxes which may accrue because of this Contract. 

 
Bid Addenda 
All Addenda issued are considered to be part of the specifications of the Invitation to Bid and, as such, are as 
incorporated into the Contract as specified in Section 104.02 of the Standard Construction Specifications. 
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By signing below, I acknowledge the receipt of the following Addenda documents and certify that the 
specifications contained in each have been considered and incorporated into the bid as presented.  All 
Addenda must be included with the bid submitted. 
 

Addenda Number Addenda Date 
  
  
  
  
  

 
Declarations 
The undersigned Bidder declares that the only persons or parties interested in the bid are those named 
herein, that this bid is, in all respects, fair and without fraud, that it is made without collusion with any official 
of the City, and that the bid is made without any connection or collusion with any person submitting another 
bid on this project. 
 
I have read, fully understand, and agree that as Bidder I, and all Subcontractors, will comply with all of the 
terms and conditions of the contract for which this bid is presented.  By signing below I attest that I am an 
officer or a duly authorized representative of the business listed below and that I possess the legal authority 
to submit this bid for consideration.  
 
 
Bidder’s Signature  
  
Bidder’s Name (Please Print)  
  
Title  
  
Business Name  
  
Business Address  
  
City   State   Zip  
  
Phone Number   Cell Phone  
  
E-mail Address   Fax Number  
  
Date   
  

 

The award of this Contract shall be made to the responsible Bidder with the lowest responsive 
bid. 



CONTAMINATED MEDIA MANAGEMENT PLAN 
Mill Race Stormwater Facility, Booth Kelly Trailhead, and Path Property 

Springfield, Oregon 
 
 
 
 
 
 
 
Prepared for: 

City of Springfield 
225 Fifth Street 
Springfield, Oregon 97477 
 
 
Prepared by: 

Amec Foster Wheeler Environment & Infrastructure, Inc. 
7376 SW Durham Road 
Portland, Oregon 97224 
(503) 639-3400 
 
 
 
 
May 22, 2015 
 
Project No. 4-61M-17901 
 
 

Attachment 2 to Addendum 1 Dated 06/16/15



TABLE OF CONTENTS 

Page 

1.0 INTRODUCTION ............................................................................................................ 1 
1.1 Objectives ........................................................................................................... 1 
1.2 Site Location ....................................................................................................... 2 
1.3 Site Description and History ................................................................................ 2 
1.4 Previous Investigations and Current Project Status ............................................. 3 

1.4.1 Environmental Review Report ................................................................. 3 
1.4.2 Phase 2 Environmental Site Assessment Report ..................................... 3 
1.4.3 2013 Supplemental Assessment Activities............................................... 4 
1.4.4 2014 Supplemental Assessment Activities............................................... 4 

1.5 Type and Magnitude of Contaminants of Concern ............................................... 5 

2.0 SOIL MANAGEMENT ..................................................................................................... 5 
2.1 Soil Classes ........................................................................................................ 6 

2.1.1 Clean Fill ................................................................................................. 6 
2.1.2 Known or Managed as Contaminated Soil ............................................... 7 
2.1.3 Unanticipated and Unknown Contaminated Soil ...................................... 7 

2.2 Exclusion Zone and Decontamination – Contaminated Soil................................. 7 
2.3 Control of Soil...................................................................................................... 8 
2.4 Soil Excavation Observation and Monitoring ....................................................... 8 
2.5 Known or Managed as Contaminated Soil Management ..................................... 9 
2.7 Excavation and Loading of Soil ......................................................................... 11 
2.8 Transportation of Contaminated Soil ................................................................. 12 
2.9 Disposal of Soil and Other Solid Wastes ........................................................... 13 

2.9.1 Clean Fill Disposal ................................................................................. 13 
2.9.2 Contaminated Soil ................................................................................. 14 

3.0 CONTRACTOR HEALTH AND SAFETY PLAN ............................................................ 14 

4.0 PROJECT MANAGEMENT AND REMEDY IMPLEMENTATION OVERSIGHT ............ 15 

5.0 CONSTRUCTION SCHEDULE ..................................................................................... 15 

REFERENCES ......................................................................................................................... 16 

LIMITATIONS ........................................................................................................................... 17 
 

FIGURES 
Figure 1 Site Location 

Figure 2 Test Pit and Known Contaminated Soil Locations 

APPENDICES 
Appendix A Soil Testing Summary  

Attachment 2 to Addendum 1 Dated 06/16/15



CONTAMINATED MEDIA MANAGEMENT PLAN 
Mill Race Stormwater Facility, Booth Kelly Trailhead, and Path Property 

Springfield, Oregon 

1.0 INTRODUCTION 

This Contaminated Media Management Plan (CMMP) has been prepared by Amec Foster Wheeler 
Environment & Infrastructure, Inc. (Amec Foster Wheeler), on behalf of the City of Springfield 
(City), for the Mill Race Stormwater Facility, Booth Kelly Trailhead, and Path Property located in 
Springfield, Oregon (Site) (Figure 1).  

The intent of the project is to intercept and treat stormwater from the 117-acre industrial and 
commercial sub-basin located east and southeast of downtown Springfield. The proposed project 
would include public open space with natural, recreational, and historical attributes for both 
community education and recreation. The proposed stormwater treatment facility will involve 
daylighting an existing stormwater pipe and constructing a pond and swale for water quality 
treatment. This work will involve excavation and off-site disposal of soil.  

1.1 OBJECTIVES 

The purpose of this CMMP is to provide site-specific information and guidance to construction 
contractors that may encounter contaminated media during Site construction activities. Specifically, 
this document includes:  

• A description of the type and magnitude of contaminants of concern detected in soil and 
groundwater samples previously collected at the Site (Appendix A); 

• Procedures for the management of “known contaminated” or “managed as contaminated” 
soil; 

• Procedures for the management of groundwater that may be encountered during 
construction activities; 

• Procedures for the management of unanticipated and unknown soil contamination, should 
any be encountered during construction activities; 

• Measures to control the Site during construction activities; and 

• Measures to control the off-Site migration of contaminated soil via erosion and/or track off.  
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1.2 SITE LOCATION 

Springfield, Oregon, is located in the southern Willamette Valley and nearby the western slopes of 
the Cascade Mountains. Springfield is situated in an alluvial valley created by the McKenzie River, 
which flows along its northern boundary before joining with the Willamette River a few miles to the 
northwest. The Middle Fork of the Willamette River flows to its confluence with the Coast Fork 
along Springfield’s southern boundary. The combined forks become the main stem of the 
Willamette River at Springfield’s southwest boundary before flowing north, defining the western city 
limits. The City comprises the eastern portion of the Eugene-Springfield Metropolitan Area. 

The Springfield Mill Race channel intake is on the north bank of the Middle Fork of the Willamette 
River in Clearwater Park. From there it follows a meandering northwesterly course of 
approximately 3.5 miles, through natural and agricultural lands, past rural residential, urban, and 
industrial areas into what was once a 30-acre millpond. As it leaves the former millpond area en 
route to the main stem of the Willamette River, the Mill Race passes through the southern part of 
Springfield (the Booth Kelly site), only two blocks from downtown. The east-west primary arterial of 
State Highway 126 (Main and South A Streets) and the mainline of the Union Pacific Railroad 
separates the Mill Race area from the City street grid to the north (City RFP #918). 

The Site comprises 14.3 acres in Sections 25 and 36 of Township 17 South, Range 3 West. The 
latitude and longitude of the Site are 44.04 degrees and -123.01 degrees, respectively. The Site is 
bordered by Union Pacific Railroad tracks on the north, Springfield Utility Board property to the 
west, the former Booth-Kelly log pond and Springfield Mill Race to the south, and former McKenzie 
Forest Products plywood mill facility to the east. The Site location is shown on Figure 1. 

1.3 SITE DESCRIPTION AND HISTORY  

The Springfield Mill Race waterway is part natural and part man-made, and, for over a century, the 
Mill Race waterway functioned as a municipal, agricultural, and industrial resource for the 
community. The City recognized the potential of this waterway as a community asset offering a 
host of economic, recreational, educational, and environmental opportunities (City RFP #918). As a 
result, the City has been working towards enhancement of this resource for several decades.   

The Mill Race Aquatic Ecosystem Restoration project that the City implemented with the Army 
Corps of Engineers (USACE) was completed in spring 2013. Phase I included construction of a 
new Mill Race inlet from the Middle Fork of the Willamette River at Clearwater Park and riparian 
enhancement along the upper reach of the Mill Race. Phase II involved restoration of the former 
Millpond area including dam removal, re-channelizing the Mill Race, and riparian enhancement 
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(City RFP #918). As part of the Cooperation Agreement with the USACE, the City is obligated to 
ensure that clean water enters the restored Mill Race. 

1.4 PREVIOUS INVESTIGATIONS AND CURRENT PROJECT STATUS 

Amec Foster Wheeler reviewed two environmental reports prepared in 2003 by Omnicon 
Environmental Management, Elmira, Oregon. The subject property for these two reports included 
four tracts of land. Tract 1 consisted of a portion of the Site (Omnicon 2003a). Findings contained 
within the reports for the Site are summarized below. The scope and results of test pit samples 
from 2003 through 2014 are summarized on Tables 1 and 2 in Appendix A. 

1.4.1 Environmental Review Report 
The Environmental Review Report, dated June 27, 2003 (Omnicon 2003a), identified the following 
potential environmental concerns for the Site. 

1. An electric powerhouse facility associated with the Mill Race dam was located near the 
western boundary of the Site. Electrical equipment associated with the powerhouse likely 
contained polychlorinated biphenyl (PCB) dielectric fluids. In addition, electrical 
transformers belonging to the Springfield Utility Board were stored on property adjacent and 
west of the Site. (The Springfield Utility Board storage area is now part of the current Site 
for construction of the Mill Race Stormwater Facility.) 

2. A wood waste/refuse “wigwam” burner was formerly located in the western portion of the 
Site adjacent to the Springfield Utility Board storage area. Elevated concentrations of 
combustion related organic chemicals and metals may have impacted soil in the burner 
vicinity. 

3. A shingle mill and oil house were formerly located in the western portion of the Site. Milling 
equipment and oil storage associated with these features represent a high risk for 
petroleum contamination. 

4. Booth-Kelly and Georgia Pacific log ponds were formerly located in the southern portion of 
the Site. Pond sediments reportedly were tested for metals, and no elevated metals were 
detected. It is possible that PCBs and petroleum hydrocarbons are present in the log pond 
sediments. The origin of material used to fill the former pond also is unknown. If filled with 
material other than “clean” soil, this could be an environmental concern. 

1.4.2 Phase 2 Environmental Site Assessment Report 
Phase 2 Environmental Site Assessment findings, described in a December 10, 2003, report 
(Omnicon 2003b), are summarized below. 
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• Two test pits (TP-1 and TP-2) were located in the former wigwam burner area. A black soil 
layer noted in TP-1 in the depth interval 1.5 to 2.5 feet below ground surface (bgs) was 
tested for petroleum and metals. Elevated concentrations of lead (189 milligrams per 
kilogram [mg/kg]) and arsenic (24.8 mg/kg) were detected in the soil sample. No petroleum 
hydrocarbons were detected in the black soil layer sample. As no indications of adverse 
impact were noted in TP 2, no soil sample collection or analysis was performed. 

• Test pit TP-3 was located near the former oil house. A single soil sample collected at a 
depth of 2.5 feet bgs was analyzed for petroleum hydrocarbons. None were detected in the 
sample. 

• Two test pits (TP-4 and TP-5) were located in the former shingle mill area. As no indications 
of adverse impact were noted in TP-4, no soil sample collection or analysis was performed. 
In TP-5, a single composite soil sample was collected and analyzed for metals and 
petroleum hydrocarbons. No elevated concentrations of metals, and no detectable levels of 
petroleum hydrocarbons, were detected in the soil sample. 

• Two test pits (TP-6 and TP-7) were located in the former log pond area. As no indications of 
adverse impact were noted in either test pit, no soil sample collection or analysis was 
performed. 

Approximate test pit locations are illustrated on Figure 2. 

1.4.3 2013 Supplemental Assessment Activities 
To supplement environmental assessment data collected by Omnicon, Amec Foster Wheeler 
excavated four test pits at the Site in April 2013. Test pit locations TP-2 and TP-4 are shown on 
Figure 2. Test pits were located in areas where it is anticipated that grading will be required during 
stormwater facility construction, and in areas not previously assessed by Omnicon. Test pits TP-1 
and TP-3 were utilized to conduct infiltration tests, and test pits TP-2 and TP-4 were utilized to 
conduct soil and groundwater sampling and testing. 

Soil type was logged in each test pit. Soil generally consisted of 4 feet (in TP-4) to 17 feet (in TP-2) 
of fill consisting primarily of gravel and cobbles, with assorted debris including logs and other wood 
debris, underlain by grey clayey silt. Soils were screened at 2- to 5-foot intervals in TP-2 and TP-4 
for volatile organic compounds (VOCs) using a photoionization detector. No elevated VOC 
concentrations were detected in either TP-2 or TP-4. No evidence of environmental impact (such 
as staining or odors) was noted in any of the test pits excavated. A single soil sample and a 
groundwater sample were collected for laboratory analysis from test pits TP-2 and TP-4. 

1.4.4 2014 Supplemental Assessment Activities 
An additional nine test pits were excavated in January and June 2014 to help evaluate areas not 
investigated previously. Four test pits were advanced along the length of the Site, designated TP-2, 
TP-3, TP-5, and TP-8 on Figure 2. Five test pits were advanced on the western end of the Site in 
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the former Springfield Utility Board storage yard, designated SUB-1 through SUB-4 and TP-9. 
Discrete soil samples were collected for analysis from TP-9 at 1 to 3 feet bgs and from 8 to 9 feet 
bgs. In addition, a composite sample was collected from soil in test pits SUB-1 through SUB-4. 
These samples were analyzed for total petroleum hydrocarbons-hydrocarbon identification (TPH-
HCID), VOCs, PCBs, polynuclear aromatic hydrocarbons (PAHs), and metals.  

1.5 TYPE AND MAGNITUDE OF CONTAMINANTS OF CONCERN 

There are no known on-going sources of contamination present at the Site. Environmental 
investigations were conducted as a precautionary measure to evaluate risks to human health and 
the environment that could have been caused by previous Site activities, and to help determine 
appropriate disposal options for material excavated during construction.  

Results from the 2013 and 2014 test pit soil samples are summarized and compared to risk-based 
concentrations (RBCs), background concentrations, and Oregon Department of Environmental 
Quality (DEQ) Clean Fill Standards on Table 2 in Appendix A. Only one constituent, arsenic, 
exceeded its RBC and background concentration. This exceedance was found at TP-2 (2014). 
Arsenic is the only contaminant of concern (COC) identified at the Site. 

Clean Fill Standards were exceeded for benzo(a)pyrene, naphthalene, arsenic, and lead. These 
exceedances were found at TP-1 (2003) and TP-2 (2014).  

It is anticipated that the exceedances of the arsenic RBC and clean fill standards are limited in 
extent near the test pit locations. For planning purposes, the anticipated extent of soil exceeding 
these criteria at each test pit location is shown on Figure 2. Soil at these locations will require 
special handling as discussed in Sections 2.1.2. 

Based on Site history, test pit observations, and soil analysis, it is not anticipated that Site 
groundwater contains contamination at concentrations above risk levels. The contractor will be 
required to submit a dewatering plan, including identification of the disposal facility. The contractor 
will be required to characterize water for disposal in accordance with the disposal facility 
requirements. 

2.0 SOIL MANAGEMENT 

To achieve the project design objectives, excavation and removal of approximately 200,000 cubic 
yards (CY) of soil will be required. Management of excavated soil will be based on anticipated or 
known degree of contamination relative to human health risk and disposal location criteria. The 
approach to soil management is discussed in the following sections. 
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Based on historical Site use, it is likely that non-soil debris will be encountered during excavation. 
Non-soil materials (debris, such as wood waste, logs, discarded metal, piping, concrete 
foundations, trash, and used tires) recovered during excavation activities will be segregated from 
soil suitable for fill. The debris will require disposal at a landfill or will be recycled if an appropriate 
and nearby facility can be identified. The City and its consultant will discuss options with the 
construction contractor when debris is identified and removed from the subsurface. The contractor 
should not dispose or transport debris without direction from the City or its consultant. Debris 
should be handled with safety in mind. Should debris appear to be contaminated or to contain 
hazardous materials, the contractor will stop work immediately and contact the City and its 
consultant for further direction. 

2.1 SOIL CLASSES 

This section presents a soil classification system that can be used in the field during construction 
excavation activities at the Site. Classification of soil into one of the three soil classes will be based 
on previous sampling results and field data. Soil at the Site will fall into one of the following three 
classes:  1) clean fill; 2) known or managed as contaminated soil; or 3) unanticipated and unknown 
contaminated soil. 

The construction contractor performing the excavation work will conduct the initial disposal 
classification of soils during construction activities at the Site. The City’s consultant field personnel 
will provide guidance on classification when questions arise and will assist the City with 
determining final classification, if necessary, based on analytical testing of soil samples. The City or 
its consultant also will be available to assist the construction contractor in determining final 
disposition of soil generated during construction activities. 

2.1.1 Clean Fill 
It is anticipated that most soil excavated during construction will be disposed as clean fill at one of 
two locations:  1) Delta Sand & Gravel in Eugene; and 2) Nature Conservancy site along the 
Middle Fork of the Willamette. The contractor will need to obtain authorization from DEQ to dispose 
soil at the Nature Conservancy site. Handling and disposal of this soil is discussed in Sections 2.3, 
2.7, and 2.8. 

Soil will be assumed clean for disposal purposes unless previously classified as known or 
managed as contaminated soil, or if field observations indicate classification as unanticipated and 
unknown contaminated soil, as specified in Sections 2.1.2 and 2.1.3. 
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2.1.2 Known or Managed as Contaminated Soil 
Soil that has been sampled previously and is known to exceed acceptable risk levels is referred to 
as “known or managed as contaminated soil” throughout this document. Based on results from 
previous investigations, soil from 2003 TP-1 and 2014 TP-2 will require special handling. These 
areas have been designated on Figure 2.  

2.1.3 Unanticipated and Unknown Contaminated Soil 
Site soil will be classified as “unanticipated and unknown contaminated soil” if it exhibits one or 
more of the following characteristics:  1) an odor characteristic of light fraction petroleum 
hydrocarbons such as gasoline; 2) a color suggesting contamination (as opposed to natural 
variation in fill materials); and/or 3) a VOC vapor concentration in excess of 50 parts per million 
(ppm), as measured with a photoionization detector (PID) using soil sample head space. The 
following procedure will be utilized in taking a PID measurement of soil: 

1. Place 1 to 2 cubic inches of soil in a quart-sized air-tight plastic bag; 

2. Seal the bag; 

3. Knead the soil for approximately 10 seconds; 

4. Poke the probe end of the PID into the bag; 

5. Continue to knead the soil while observing the PID readout for a period of approximately 10 
seconds; and  

6. Record the highest measurement observed during the 10-second period. 

As discussed in Section 2.0, unanticipated and unknown contaminated soil is soil that exhibits a 
light petroleum fraction odor, visible discoloration, and/or a VOC vapor concentration in excess of 
50 ppm measured with a PID. Any soil distinctly different in its physical characteristics also may be 
classified as unanticipated and unknown contaminated soil.  

2.2 EXCLUSION ZONE AND DECONTAMINATION – CONTAMINATED SOIL 

Before beginning excavation or grading of known or managed as contaminated soil, or if 
unanticipated and unknown contaminated soil is encountered, the construction contractor must 
establish an exclusion zone around the excavation area. Demarcation of the exclusion zone is 
required during the entire duration of the project to minimize access to the exclusion zone by 
unauthorized persons. Entrance/exit locations to the exclusion zone must be limited. The 
boundaries of the exclusion zone must be located wholly within the boundaries of the Site. 
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Equipment may move freely within the exclusion zone. Loose soil will be removed from equipment 
using a broom, and significant quantities of soil that adhere to equipment will be removed with 
hand tools between excavation areas. Washing of equipment is not required for movement of 
equipment within the exclusion zone. Truck loading areas should be located at the boundary of the 
exclusion zone, if practicable, so that trucks will not enter the exclusion zone and require 
decontamination. Trucks must be broom cleaned before leaving the loading area. Decontamination 
procedures for personnel and equipment exiting the exclusion zone must be described in the 
site-specific Health and Safety Plan (HASP) prepared by the construction contractor. 

2.3 CONTROL OF SOIL 

The construction contractor must use means and methods to prevent off-Site migration of visible or 
measurable soils as airborne dust, track out, or stormwater runoff. Example means and methods 
include: 

• A water truck to wet dry soils to suppress airborne dust. 

• Broom cleaning of soil from exterior of vehicles before they leave soil loading areas or the 
Site. 

• Graveled aprons and/or a wheel wash at Site exit point(s). 

• Catch basin sediment filters installed in catch basins located in streets near the Site to 
prevent Site soils from entering the City stormwater management system or the Mill Race. 

• Silt fences or other erosion control devices to prevent Site soils suspended in stormwater 
from migrating off-Site. 

2.4 SOIL EXCAVATION OBSERVATION AND MONITORING 

The City or its consultant will provide oversight of soil excavation and grading activities on behalf of 
the City. Primary responsibility for soil classification lies with the construction contractor; however, 
the City or its consultant will assist the construction contractor should classification questions arise. 
Criteria to be used in evaluating soils, and the procedures to be followed based on the evaluation, 
are described below. 

1. Criterion:  Observation of unusual soil staining, odors, or oily liquids.  
Procedure:  The soil will be segregated from clean fill soil and stockpiled on-Site so that it 
can be profiled for disposal/treatment.  

2. Criterion:  VOC vapor concentration in excess of 50 ppm as measured with a PID using soil 
sample head space. All potential unanticipated and unknown contaminated soil will be 
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screened using a PID. PID readings will be collected at a frequency of one reading for each 
of the following: 
 

a. If visual evidence of impacted soil is noted; 
b. For each change in soil type; 
c. Daily during soil removal activities; 
d. For every 200 linear feet of a trench line excavated; and 
e. For every 250 tons of soil removed. 

 
Procedure:  If a VOC vapor concentration in excess of 50 ppm is measured, the City or its 
consultant will direct the construction contractor to stockpile the soil on-Site so that it can be 
profiled for disposal/treatment. 

Any soil that meets one of the above criteria will be considered potential unanticipated and 
unknown contaminated soil and will be handled in accordance with the procedures described 
above and in Section 2.9 of this CMMP. 

2.5 KNOWN OR MANAGED AS CONTAMINATED SOIL MANAGEMENT 

Excavation areas with known or managed as contaminated soil are shown on Figure 2. These 
areas will be excavated to an approximate depth of 4 feet bgs (a minimum of 2 feet below the 
sample location exceeding screening values) or to groundwater (whichever is shallower), and to an 
approximate area 10 feet by 10 feet square around the previous test pit location. Soil from these 
excavations will be handled according to the following procedures.  

1. Stockpile soil in areas designated by the City or its consultant.  

2. Stockpile soil on plastic sheeting or tarps. Stockpiles must be covered with tarps during 
periods of rain, wind, or inactivity to prevent transport of soil. The edges of the tarps must 
be weighted down. Stockpiles must be kept neat at all times. 

3. Collect soil samples for analysis required by the disposal site. Contractor should determine 
requirements and obtain approval for disposal prior to beginning Site construction work. 
Samples should be collected at a frequency specified by the disposal Site; if not specified, 
collect discrete samples from 5 locations for each approximately 150 CY of stockpiled soil 
and compile the samples for laboratory analysis. Samples should be collected from 
approximately 5 feet above the ground surface and a minimum of 12 inches below the 
stockpile surface. 
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2.6 UNANTICIPATED AND UNKNOWN CONTAMINATED SOIL MANAGEMENT 

The contractor will follow the procedure below in response to encountering suspected 
unanticipated and unknown contaminated soil (as identified using the monitoring procedures 
described in Section 2.1.3 and Section 2.5). 

1. Upon discovery of suspected unanticipated and unknown contaminated soil, immediately 
suspend all activities in the vicinity and notify the City and its consultant. 

2. Within 4 hours of notification, the City or its consultant will evaluate whether potential 
unanticipated and unknown contaminated soil has been encountered. The City or its 
consultant may collect and analyze samples or may direct the collection and analysis of 
samples to complete this evaluation. The City or its consultant also may direct continued 
excavation and placement of excavated soil in temporary stockpiles. If it is determined, 
based on analytical results, that unanticipated and unknown contaminated soils have been 
encountered, the City will notify DEQ within 24 hours of the determination.  

3. Suspect unanticipated and unknown contaminated soils must be stockpiled separately from 
excess known or managed as contaminated soils. Suspect unanticipated and unknown 
contaminated soil must be placed atop plastic sheeting (6-mil minimum) and surrounded by 
a berm. The stockpile must also be covered with tarps during periods of rain, wind, or 
inactivity to prevent soil transport. The edges of the tarps must be weighted down. 

4. The stockpile must be kept neat at all times. 

5. Under the direction of the City or its consultant, collect soil samples for analysis required by 
the disposal site. Contractor should determine requirements for disposal prior to beginning 
Site construction work. Samples should be collected at a frequency specified by the 
disposal Site; if not specified, collect discrete samples from five locations for each 
approximately 150 CY of stockpiled soil and compile the samples for laboratory analysis. 
Samples should be collected from approximately 5 feet above the ground surface and a 
minimum of 12 inches below the stockpile surface. 

The City must approve the location of any and all suspected unanticipated and unknown 
contaminated soil stockpiles. 

In the event that the City determines that unanticipated and unknown contaminated soil has been 
encountered, the construction contractor will comply with the following requirements: 

1. Secure the area as necessary to restrict and protect workers and the public from exposure. 
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2. Modify the HASP, as necessary, to address new contaminated media concerns associated 
with the soil. The City or its consultant will provide unanticipated and unknown 
contaminated soil sampling and analysis results to assist in making appropriate document 
modifications. The City will approve all document modifications.  

3. Do not excavate, temporarily store, manage, load, haul, or dispose of unanticipated and 
unknown contaminated soil until directed by the City. Once directed, perform all excavation, 
temporary storage, management, loading, hauling, and disposal of unanticipated and 
unknown contaminated soil in accordance with Sections 2.7 through 2.9 of this CMMP. 

4. Until authorized by the City, do not transport unanticipated and unknown contaminated soil 
off-Site. The City will direct the disposal of the unanticipated and unknown contaminated 
soil. If the contaminated soil is a federal or state hazardous waste, the contractor will 
properly remove and dispose of the soil within 30 days of being directed by the City. 

If underground storage tanks (USTs) are encountered, immediately inform the City, and manage 
according to Oregon Administrative Rules (OAR) 340-122. The construction contractor must 
provide complete written documentation to the City of full compliance with all applicable UST 
regulatory requirements. 

Upon receipt of analytical results, the City or its consultant will provide direction to the construction 
contractor as to how-to dispose of the stockpiled soil. So as to minimize the need for disposal, such 
soils shall remain on-Site when doing so is consistent with DEQ regulations and when such soils 
can be used as part of the development of the Site. 

2.7 EXCAVATION AND LOADING OF SOIL 

The construction contractor must load all clean fill soil using the following procedures: 

1. Notify the City or its consultant no less than 24 hours prior to beginning excavation of Site 
soil. 

2. Use water as necessary to prevent the generation of visible dust during excavation and 
loading activities.  

3. Maintain excavation equipment in good working order. The construction contractor must 
immediately clean up any contaminated soil resulting from spilled hydraulic oils or other 
hazardous materials.  

4. Wet soils with free water will not be loaded into trucks. 

5. Cover all loads prior to exiting the Site. 
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6. Remove soil from the exterior of each truck before the truck leaves the loading area.  

7. Establish specific truck haul routes before beginning off-Site soil transport. Use on-site truck 
routes that minimize or prevent movement of trucks over known or managed as 
contaminated soils. 

8. Keep loaded truck weights within acceptable limits.  

The construction contractor must load all known or managed as contaminated soil, and 
unanticipated or unknown soil once a disposal determination has been made, using the following 
procedures: 

1. Notify the City or its consultant no less than 24 hours prior to beginning excavation of Site 
soil. 

2. Use water as necessary to prevent the generation of visible dust during excavation and 
loading activities.  

3. Maintain excavation equipment in good working order. The construction contractor must 
immediately clean up any contaminated soil resulting from spilled hydraulic oils or other 
hazardous materials.  

4. Locate loading areas for contaminated soil in, or at the edge of, the exclusion zone. 

5. Wet soils with free water will not be loaded into trucks. 

6. Load trucks in a manner that prevents the spilling, tracking, or dispersal of contaminated 
soils. Cover all loads prior to exiting the Site. 

7. Remove soil from the exterior of each truck before the truck leaves the loading area. Place 
any soil collected in the loading area back into the truck. 

8. Establish specific truck haul routes before beginning off-Site soil transport. Use on-site truck 
routes that minimize or prevent movement of trucks over known or managed as 
contaminated soils. 

9. Keep loaded truck weights within acceptable limits.  

2.8 TRANSPORTATION OF CONTAMINATED SOIL 

The construction contractor must comply with any and all applicable federal, state, or local laws, 
codes, and ordinances that govern or regulate contaminated soil transportation. Prior to 
transportation, obtain all required permits and furnish all labor, materials, equipment, and 
incidentals required for soil transport. Ensure that all drivers hauling contaminated soil have in their 

Attachment 2 to Addendum 1 Dated 06/16/15



possession during hauling all applicable state and local vehicle insurance requirements, valid 
driver's license, and vehicle registration and license. Inform all drivers of haul vehicles of the nature 
of the material being hauled; the route to and from the disposal site and/or disposal staging area; 
applicable city street regulations and requirements; State of Oregon Department of Transportation 
(ODOT) codes, regulations, and requirements; and the legal maximum load limits per vehicle. 

The construction contractor will ensure that the following requirements are met: 

• Contaminated soil will not be spilled or tracked off Site.  

• No visible or measurable airborne soil (i.e., dust) will leave the Site.  

• Each truck load of contaminated soil will be covered with a well-secured tarp prior to the 
truck leaving the Site.  

• Soil on the exterior of trucks and other equipment will be removed prior to the vehicle 
leaving the Site.  

• Trucks will not exit the Site if liquids are draining from the load.  

• The contractor must be prepared to install a liner in the trucks upon request by the City or 
its consultant.  

• Trucks used for transportation of contaminated soil will be substance-compatible, licensed, 
insured, and permitted pursuant to federal, state, and local statutes, rules, regulations, and 
ordinances.  

• Provide to the City all weigh tickets from any local scale and disposal facility within two days 
of disposal of contaminated soil. See Section 2.9 for more information on disposal 
requirements. 

2.9 DISPOSAL OF SOIL AND OTHER SOLID WASTES 

Prior to excavation, transportation, and disposal of contaminated soil, the construction contractor 
must obtain documentation from the landfill that it will accept the contaminated soil, and submit the 
documentation to the City or its consultant for review and approval. If necessary, and with 
assistance from the construction contractor, the City or its consultant will collect and test soil 
samples required as part of the disposal facility’s approval process.  

2.9.1 Clean Fill Disposal 
Clean fill material excavated from the Site will be disposed at one or both of these two preferred 
facilities: 

• Delta Sand & Gravel 
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• Nature Conservancy  

These facilities should be able to accept soil suitable as clean fill at lower costs to the City. As 
discussed in Section 2.1.1, debris may also be encountered during excavation activities. Debris 
may not be acceptable as fill at the identified facilities and will be transported to a landfill or recycler 
as appropriate. Because the nature of the debris is unknown, disposal determinations will be made 
as needed during construction activities. 

2.9.2 Contaminated Soil 
Known contaminated soil will be transported to a landfill permitted to accept soil contaminated with 
metals and PAHs at the concentrations documented at this Site. Unanticipated and unknown 
contaminated soil will be characterized and an appropriate disposal facility permitted to accept the 
soil will be identified. Only landfills that take title to the material can be used.  

The following two facilities have been identified for disposal of known contaminated soil: 

• Short Mountain 

• Coffin Butte 

At least 14 days prior to transport of contaminated soil, the construction contractor must provide a 
contact name and solid waste permit number for each facility that will receive contaminated soil. 
The construction contractor must provide the City or its consultant at least 72 hour notice prior to 
initial transport of contaminated soil off the Site, and at least 48 hour notice for all subsequent soil 
transportation events. The City reserves the right to prohibit use of a particular disposal facility 
based on facility construction details and performance record.  

The construction contractor must properly prepare bills of lading, or other related documents 
required by the solid waste disposal facility. All receipts for disposal must be submitted to the City 
within two days of receipt of the contaminated soil at the solid waste disposal facility. 

3.0 CONTRACTOR HEALTH AND SAFETY PLAN 

The contractor must develop and implement a Site-specific Worker HASP, designed to ensure 
compliance with all applicable worker protection regulatory requirements, including 29 Code of 
Federal Regulations (CFR) 1910.120, the Hazardous Waste Operations and Emergency Response 
(“HAZWOPER”) rule promulgated by the federal Occupational Safety and Health Administration 
(OSHA). The HASP must be submitted to the City at least 30 days prior to initiation of Site 
construction activities. The HASP will be reviewed by the City or its consultant. The City will 
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provide comments on the HASP within 10 working days. The contractor will then have 10 working 
days to revise the HASP and resubmit to the City for final review and approval. 

During construction activities, the construction contractor will bear full responsibility for the 
implementation of its own Site-specific HASP. The City bears no responsibility whatsoever for 
implementation and/or monitoring compliance with the HASP. 

4.0 PROJECT MANAGEMENT AND REMEDY IMPLEMENTATION OVERSIGHT 

The City, or a qualified environmental consultant retained by the City, may oversee contractor 
construction activities at the Site that are subject to this CMMP for the purpose of monitoring 
contractor compliance with all CMMP requirements.  

5.0 CONSTRUCTION SCHEDULE 

Excavation related to Site construction is currently scheduled for August through October 2015. 
The remainder of the construction will resume in April or May 2016 and continue through October 
or November 2016.  

This CMMP will be distributed to DEQ and other stakeholders prior to the start of work. 
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LIMITATIONS 

This report was prepared exclusively for the City of Springfield by Amec Foster 
Wheeler Environment & Infrastructure, Inc. (Amec Foster Wheeler). The quality of information, 
conclusions, and estimates contained herein is consistent with the level of effort involved in Amec 
Foster Wheeler services and based on: i) information available at the time of preparation, ii) data 
supplied by outside sources, and iii) the assumptions, conditions, and qualifications set forth in this 
report. This Contaminated Media Management Plan is intended to be used by the City of 
Springfield for the Site located at 510 NW 3rd Avenue in Springfield Oregon, only, subject to the 
terms and conditions of its contract with Amec Foster Wheeler. Any other use of, or reliance on, 
this report by any third party is at that party’s sole risk. 
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APPENDIX A 

Soil Testing Summary 
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Technical Memorandum

To City of Springfield

Molly Markarian
Jesse Jones, PE

File no 4-61M-127901

Attention

From Leonard Farr Jr., RG
Dan Schall, PE

AMEC Environment & Infrastructure, Inc.

Date July 10, 2014

Subject Soil Testing Summary
Mill Race Stormwater Facility Property

Attachments Figure 1:  Test Pit Locations Map
Analytical Results

The purpose of this technical memorandum is to provide a brief summary of soil testing results
conducted at the Mill Race Stormwater Facility Property (Site) located in Springfield, Oregon. Soil
samples were collected by Omnicon Environmental Management in 2003 and by AMEC Environment
& Infrastructure, Inc. (AMEC) in 2013 and 2014.

Table 1 below summarizes the soil samples collected and indicates the methods used in testing soil
samples.
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Table 1. Soil Sampling and Testing Summary

Sample
Name

NWTPH-
HCID NWTPH-Dx

EPA
Method
8260B
VOCs

EPA
Method
8082A
PCBs

EPA
Method

8270D SIM
PAHs

EPA
Method

6020
Metals

June 2003: Omnicon Environmental Management

TP-1 X X

TP-2 No soil samples collected

TP-3 X

TP-4 No soil samples collected

TP-5 X

TP-6 No soil samples collected

TP-7 No soil samples collected

April 22, 2013:  Apex Labs Report #A3D0558

TP-2_13 at
16 ft

X X X X X X

TP-4_13 at
18 ft

X X X X X X

January 16, 2014:  Apex Labs Report #A4A0401

TP-2_15 X X X X X

TP-3_11-12 X X X X X

TP-5_10 X X X X X

TP-8_4 X X X X

June 19, 2014:  Apex Labs Report #A4F0509

TP-9-1-3 X X X X X

TP-9-8-9 X X X X X

Sub-1 X X X X X

Notes:
EPA = United States Environmental Protection Agency
NWTPH-HCID = Northwest Total Petroleum Hydrocarbons-Hydrocarbon Identification Method
NWTPH-Dx = Diesel & Heavy Oil
PAHs = polynuclear aromatic hydrocarbons
PCBs = polychlorinated biphenyls

Table 2 includes a data summary of all analytes detected in soil samples collected by Omnicon or
AMEC at the Site and includes a direct comparison to risk-based concentration (RBC) values as well
as clean fill screening values for soil disposal considerations.
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Table 2. Detection and Screening Summary

Detected Analyte
Name

Number of
Detections

Maximum
Detected

Concentration
(mg/kg)

Lowest
Applicable

RBC
Value1

(mg/kg)

Number of
RBC and

Background
Exceedances

DEQ
Clean Fill
Standard2

Number of
Clean Fill
Screening

Value
Exceedances

Diesel 1 139 4,600 0 1,100 0

Heavy Oil 4 1,930 11,000 -- NA --

4-Isopropyltoluene 1 0.195 NA -- NA --

Toluene 1 0.257 >Csat 0 200 0

Acenaphthene 3 0.163 >Csat 0 29 0

Acenaphthylene 3 0.616 NA -- NA --

Anthracene 1 0.053 >Csat 0 29 0

Benz(a)anthracene 2 0.029 2.7 0 0.15 0

Benzo(a)pyrene 2 0.044 0.27 0 0.015 1

Benzo(b+k)fluoranthene 2 0.052 2.7 0 0.15 0

Benzo(g,h,i)perylene 3 0.090 NA -- NA --

Chrysene 2 0.042 >Csat 0 14 0

Fluoranthene 6 0.290 >Csat 0 29 0

Fluorene 2 0.068 >Csat 0 29 0

Indeno(1,2,3-cd)pyrene 2 0.037 >Csat 0 0.15 0

Naphthalene 5 2.22 23 0 1.09 1

Phenanthrene 5 0.482 NA -- NA --

Pyrene 5 0.389 >Csat 0 1,700 0

Arsenic 8 24.8 1.7 1 17.65 1

Beryllium 5 0.861 610 0 2.587 0

Cadmium 3 0.656 150 0 1.588 0

Chromium 9 41.3 460,000 0 103.3 0

Copper 9 72.0 12,000 0 141.3 0

Lead 11 189 800 0 28.03 1

Nickel 9 38.7 6,100 0 50.08 0

Zinc 9 119 NA -- 200.3 0
Notes:
1 = Either the occupational or construction worker RBC for soil ingestion, dermal contact and inhalation, whichever is lower.
Updated June 7, 2012.
2 = Clean Fill Values from DEQ Clean Fill Table, April 17, 2013.
>Csat = The soil RBC exceeds the limit of three phase equilibrium partitioning.
mg/kg = milligrams per kilogram
NA = No applicable standard.
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As indicated in Table 2 above, only four analytes were detected at concentrations exceeding either a
clean fill screening value and/or an occupational or construction work (whichever is lower) RBC.
These exceedances included the following.

 Naphthalene was detected in soil sample TP-2_15, collected at a depth of 15 feet in test pit
TP-2 excavated on January 16, 2014 by AMEC, at a concentration of 2.22 mg/kg.  This
concentration exceeds the clean fill screening value for naphthalene of 1.09 mg/kg, but does
not exceed the most conservative potentially applicable RBC for naphthalene of 23 mg/kg.
The soil horizon from which this sample was collected is suspected to be former log pond
sediment.

 Benzo(a)pyrene was detected in soil sample TP-2_15, collected at a depth of 15 feet in test pit
TP-2 excavated on January 16, 2014 by AMEC, at a concentration of 0.0441 mg/kg.  This
concentration exceeds the clean fill screening value for benzo(a)pyrene of 0.015 mg/kg, but
does not exceed the most conservative potentially applicable RBC for benzo(a)pyrene of 0.27
mg/kg.  The soil horizon from which this sample was collected is suspected to be former log
pond sediment.

 Lead was detected in a soil sample collected at a depth of 1.5 feet in test pit TP-1 excavated in
June 2003 by Omnicon at a concentration of 189 mg/kg.  This concentration exceeds the
clean fill screening value for lead of 28 mg/kg, but does not exceed the most conservative
potentially applicable RBC for lead of 800 mg/kg. The soil from which this sample was
collected was black in color, and is suspected to be ash from a former wigwam burner.

 Arsenic was detected in a soil sample collected at a depth of 1.5 feet in test pit TP-1
excavated in June 2003 by Omnicon at a concentration of 24.8 mg/kg.  This concentration
exceeds the clean fill screening value for arsenic of 18 mg/kg, and the most conservative
potentially applicable RBC for arsenic of 1.7 mg/kg. The soil from which this sample was
collected was black in color, and is suspected to be ash from a former wigwam burner.

Based upon the results of soil testing conducted at the Site to date, it appears that soil excavated from
the areas of Omnicon test pit TP-1 and AMEC test pit TP-2 (2014) require special handling.  A
contaminated media management plan (CMMP) should be prepared to guide the construction
contractor during Site grading activities.  The CMMP should delineate the areas where special
handling of soils is necessary and describe management procedures for those soils.  The CMMP also
should outline procedures for management of any soils discovered during grading operations that
exhibit characteristics that may indicate that they contain contaminants, such as odors or staining.

One option for the disposal of soil containing contaminant concentrations exceeding clean fill
screening criteria is the Short Mountain or Coffin Butte landfills. Soil testing data recently collected by
AMEC should be sufficient to obtain a permit for the disposal of Omnicon TP-1 and AMEC TP-2
(2014) area soils at either of these landfills.  Another disposal option for low level contaminated soil
may be to obtain a solid waste letter of authorization from the DEQ for disposal of the soil at the
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Nature Conservancy site.  Soil testing data indicates that soil located outside the Omnicon TP-1 and
AMEC TP-2 (2014) areas should be suitable as clean fill, and can be disposed at the Nature
Conservancy site, or other similar sites that accept “clean” soil and or construction debris.
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GEOTECHNICAL REPORT 
Mill Race Path 

Springfield, Oregon 

1.0 SITE AND PROJECT DESCRIPTION 

Development plans call for constructing a stormwater treatment facility at the project site.  The 

proposed treatment facility would include a stormwater treatment pond, overflow swale, inlet weir, and 

outflow structures.  A trail system is to be developed as part of the project, which will include a 

pedestrian bridge spanning the swale area.  This bridge is anticipated to be a single span. The 

enclosed Geotechnical Field Exploration Plan (Figure 1) illustrates the area of the planned bridge 

crossing in relation to other nearby features. The precise location and orientation of the bridge is not 

known at this time, but is generally to be located in the vicinity of borings B-1-Path and B-2- Path. 

 

The conclusions and recommendations contained in this report are based on our understanding of the 

currently proposed utilization of the project site, as derived from layout drawings, written information, 

and verbal information supplied to us.  Consequently, if any changes are made in the currently 

proposed project, we may need to modify our conclusions and recommendations contained herein to 

reflect those changes. 

2.0 EXPLORATORY METHODS 

We explored surface and subsurface conditions at the project site on March 6, 2014.  Our exploration 

and testing program comprised the following elements:  

 

• A visual surface reconnaissance of the site; 

• Two borings (designated B-1-Path and B-2-Path), advanced at strategic locations on the site;  

• A review of previous borings and test pit explorations made at the site; and 

• A review of published geologic and seismologic maps and literature. 

 
Figure 1 depicts the approximate locations of recent AMEC explorations and previous explorations 

completed for the pond design.  The specific number, locations, and depths of our explorations were 

selected in relation to the existing and proposed site features, under the constraints of surface access, 

underground utility conflicts, and budget considerations.  The location and ground surface elevation of 

each exploration was determined by hand-held GPS methods. Consequently, the locations depicted 

on Figure 1 and elevations presented in this report should be considered accurate only to the degree 

permitted by our data sources and implied by our measuring methods.  
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It should be realized that the explorations performed and utilized for this evaluation reveal subsurface 

conditions only at discrete locations across the project site and that actual conditions in other areas 

could vary.  Furthermore, the nature and extent of any such variations would not become evident until 

additional explorations are performed or until construction activities have begun.  If significant 

variations are observed at that time, we may need to modify our conclusions and recommendations 

contained in this report to reflect the actual site conditions. 

 

Our exploratory borings were advanced through the soil using a truck-mounted drill rig operated by an 

independent drilling firm working under subcontract to AMEC.  The upper portion of each boring was 

advanced using hollow stem auger methods, so that the depth to groundwater could be measured 

during drilling.  The driller switched to mud rotary methods below the observed water table to reduce 

the risk of heave and sample disturbance.  A geotechnical engineer from our firm continuously 

observed the borings, logged the subsurface conditions, and collected representative soil samples.  

All samples were stored in watertight containers and later transported to our office for further visual 

examination.  After each boring was completed, the borehole was backfilled with a mixture of 

bentonite chips and soil cuttings. 

 

Throughout the drilling operation, soil samples were obtained at 2½- to 5-foot depth intervals by 

means of the Standard Penetration Test (SPT) per ASTM:D-1586. This testing and sampling 

procedure consists of driving a standard 2-inch-diameter steel split-spoon sampler 18 inches into the 

soil with a 140-pound hammer free-falling 30 inches.  The number of blows required to drive the 

sampler through each 6-inch interval is counted, and the total number of blows struck during the final 

12 inches is recorded as the Standard Penetration Resistance, or "SPT blow count."  If a total of 50 

blows are struck within any 6-inch interval, the driving is stopped and the blow count is recorded as 50 

blows for the actual penetration distance.  The resulting Standard Penetration Resistance values 

indicate the relative density of granular soils and the relative consistency of cohesive soils.  

 

The enclosed Boring Logs describe the vertical sequence of soils and materials encountered in each 

boring, based primarily on our field classifications and supported by our previous laboratory testing. 

Where a soil contact was observed to be gradational, our logs indicate the average contact depth.  

Where a soil type changed between sample intervals, we inferred the contact depth.  Our logs also 

graphically indicate the blow count, sample type, sample number, and approximate depth of each soil 

sample obtained from the borings.  If any groundwater was encountered in a borehole, the 

approximate groundwater depth is depicted on the boring log.  Groundwater depth estimates are 

typically based on the moisture content of soil samples, the wetted height on the drilling rods, and the 

water level measured in the borehole after the auger has been extracted. 
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3.0 SITE CONDITIONS 

The following sections of text present our observations, measurements, findings, and interpretations 

regarding surface, soil, groundwater, and seismic conditions at the project site. 

 

3.1 SURFACE CONDITIONS  

The surface of the site was fairly flat-lying, and generally covered by gravelly fill.  No surface water 

was observed at the time of our field work.   

3.2 SOIL CONDITIONS  

According to published geologic information, regional geology consists of Willamette and McKenzie 

River alluvium overlying marine sediments of siltstone and sandstone and basaltic material from the 

Little Butte volcanic series.  The alluvium is estimated to be about 50 feet thick locally.  The alluvium 

consists of interbedded sands and gravels with some layers of silt and clay.   

Previous on-site explorations revealed somewhat variable near-surface soil conditions but confirmed 

the mapped stratigraphy.  In general, these explorations encountered a gravelly fill layer overlying 

clays and sandy gravels.  In our two recent borings, the fill ranged from 2 to 4 feet thick and was 

comprised of dense, sandy gravel with cobbles, some silt and trace organic woody debris.  The near 

surface fill was underlain by a 17- to 19-foot thick sequence of native, soft to medium stiff, silty clay.  

Beneath the clay at a depth of about 20 feet, the borings encountered dense gravel.  The gravel was 

underlain by siltstone bedrock at a depth of 37 to 40 feet below ground surface. 

The enclosed exploration logs provide a detailed description of the soil strata encountered in our 

subsurface explorations. Table 1 summarizes the approximate thicknesses, depths, and elevations 

three of selected soil layers.   

Table 1 Approximate Thicknesses, Depths, and Elevations Three of Soil Layers Encountered in 
Explorations 

Exploration 

Thickness of 
Gravel Fill 
(feet) 

Thickness of Clay  
(feet) 

Depth of Native 
Gravel 
(feet) 

Elevation of 
Native Gravel 
(feet) 

B-1-Path 

B-2-Path 

 

3 

4 

17 

16 

19.5 

20 

448.8 

449.4 

Elevation datum: NAVD 88. 

3.3 GROUNDWATER CONDITIONS  

At time of the recent explorations (March 6th, 2014), groundwater was encountered at 16.5 feet below 

ground surface in boring B-1-Path (elevation 451.5 feet), and at 19.5 feet below ground surface in 
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boring B-2-Path (elevation 449.5 feet).  As mentioned, these borings were advanced with hollow stem 

auger methods to identify this first occurrence of groundwater.  These groundwater levels were 

monitored and allowed to equilibrate for approximately ½ hour. The drilling method was then switched 

over to mud rotary to avoid sample disturbance and heaving when drilling below the groundwater 

table. We interpreted this groundwater to be perched within or atop the clay unit.  Similar perched 

groundwater was encountered in previous explorations for the pond to the east, as high as elevation 

464 feet.   

The clay unit is underlain by sandy gravel, which is interpreted to be water bearing, at least locally 

confined.  The gravel in previous boring B-2 was encountered at 20 feet below ground surface; 

however, the water level in this boring rose to 16.4 feet below ground surface.   

Because our explorations were performed during an extended period of generally alternating dry and 

wet weather (due to a generally relatively dry January), the groundwater conditions present at that 

time may closely represent the average levels; somewhat lower levels probably occur during the 

summer and early fall months, whereas higher levels probably occur during a normal, non-drought 

winter and early spring months.  Throughout the year, groundwater levels would likely fluctuate in 

response to changing precipitation patterns, construction activities, and site utilization. 

3.4 SEISMIC CONSIDERATIONS 

Based on our analysis of subsurface exploration logs and our review of published geologic maps, we 

interpret the on-site soil conditions to correspond to a seismic Site Class D, as defined by the 2012 

American Association of State Highway and Transportation Officials (AASHTO) Guide Specifications 

for LRFD Seismic Bridge Design.  Seismic design parameters were determined for this site latitude 

and longitude using an earthquake ground motion with a 7.5% probability of exceedance in 75 years 

(a 1,000-year return interval).  The results are as follows: 

 

Table 1 AASHTO LRFD Seismic Parameters 

Design Parameter Recommended Value 

Site Class 

PGA 

Ss  

S1 

FPGA  

FA  

FV 

D 

0.176g 

0.425 

0.198 

1.448 

1.460 

2.008 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

4.1 BRIDGE OPTIONS 

We understand development plans call for construction of a pedestrian bridge across the pond area.   

We considered three basic foundation support options, depending on the span length of the 

pedestrian bridge.  These are illustrated in Figure 2, and discussed below. 

Suitable Bearing Horizon: The foundations for the bridge will need to penetrate through the upper clay 

soils, and gain support from the dense gravel at depth, encountered at elevation 448 to 449 feet in our 

two borings.   

 

Long Span Bridge/ Deep Foundation:  For a long span bridge, with abutments at or near top of slope, 

the dense gravel bearing horizon would be 20 feet or more below grade.  A deep foundation system 

would be required to support the bridge abutments.  The deep foundation would typically consist of a 

group of driven piles or drilled shafts that penetrate several feet into the gravel bearing stratum. 

 

Intermediate Span Bridge/ Intermediate Foundation:  For a bridge of intermediate span length, with 

abutments located in a mid-slope location, the depth to the suitable bearing stratum would be about 8 

to 20 feet.  For this intermediate case, it will typically be more economical to improve/ reinforce the 

soft clay by installation of an array of aggregate piers, and then constructing a shallow foundation atop 

the improved ground. 

 

Short Span Bridge (or Culvert)/ Shallow Foundation:  For a shorter span near the base of the slope, 

the depth to suitable bearing would be less than 8 feet.  In this case, it is typically more economical to 

over excavate the remaining soft, unsuitable clay beneath the foundation. The foundation is either 

extended down to bear directly on the native dense gravel, or a shallow foundation is constructed on a 

bearing pad of compacted structural fill. When considering a shorter span, a buried culvert can be 

considered as an alternative to a bridge.  

 

Recommended Option: For this site, a short span bridge or culvert with shallow foundation is 

recommended.       

 

4.2 CULVERT DESIGN RECOMMENDATIONS 

Bearing Subgrades:  The clayey soils underlying most of the site are not well-suited for supporting 

spread footings for the bridge/ culvert directly, due to their variable density, and moisture sensitivity 

which could lead to disturbance and softening. Instead, we recommend foundations bear directly upon 

the dense gravel stratum at depth, encountered at elevation 448 to 449 feet, or upon a compacted 

structural backfill bearing pad placed directly above the dense gravel layer.  Before any bearing pads 
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are placed, the overexcavation subgrades should be lightly compacted with a static roller to a firm, 

unyielding condition. 

Bearing Pad Materials:  We recommend that bearing pads for all footings be composed of well-graded 

sands and gravels, such as “Selected Granular Material” per ODOT 00330.14, or a partially crushed 

rock clean aggregate such as “Open-Graded Aggregate” per ODOT 02630.11. All bearing pad soil 

should be compacted to at least 95 percent of the Standard Proctor maximum dry density (based on 

ASTM:D-698).   

Bearing Pad Dimensions:  The thickness of bearing pads will vary, depending on the required 

overexcavation depth.  Because foundation stresses are transferred outward as well as downward 

into the bearing soils, all bearing pads composed of structural fill soil should extend horizontally 

outward from the edge of each footing a distance equal to the bearing pad thickness. Therefore, an 

overexcavation that extends 12 inches below the footing base should also extend 12 inches outward 

from the footing edges. 

Footing Depths and Widths:  For frost protection, the bottoms of all footings should bear at least 18 

inches below adjacent grades.  The top of all foundations should be buried at least 12 inches below 

grade.  In addition, greater embedment may be required to prevent undermining due to scour.  

Culvert Design Considerations:    For precast culvert design with strip footings bearing upon the 

dense native gravel or a compacted bearing pad constructed above the native gravel, we recommend 

using the following AASHTO Load Resistance Factor Design (LRFD) soil design parameters 

presented in Table 2.  The lateral pressures acting on a culvert or bridge abutment will depend on the 

backfill type.  We have provided parameters in Table 2 for use of on-site clay as backfill, assuming 

compaction to at least 90 percent of ASTM: D 698 compaction can be achieved.  Per AASHTO, no 

dynamic surcharge (expressed as Kae) acts on the wall with clay backfill, owing to the cohesive 

strength of the clay during short-term seismic loading.   
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We have also provided parameters for an imported granular (sand) backfill compacted to 90 percent 

density. 

Table 2 AASHTO LRFD Soil Design Parameters for Bridge/ Culvert  

Design Parameter 
Recommended 
Value 

Backfill Soil Density (pcf) (clay backfill) 

Coefficient of active earth pressure Ka (clay backfill) 

Coefficient of at-rest earth pressure Ko (clay backfill) 

Coefficient of dynamic active earth pressure Kae (clay) 

 

Backfill Soil Density (pcf) (sand backfill) 

Coefficient of active earth pressure Ka (sand backfill) 

Coefficient of at-rest earth pressure Ko (sand backfill) 

Coefficient of dynamic active earth pressure Kae (sand) 

 

Strength Limit bearing resistance (psf) on gravel3 

Service Limit bearing resistance (psf) on gravel4 

 

Strength Limit bearing resistance (psf) on bearing pad5 

Service Limit bearing resistance (psf) on bearing pad 

 

 

Resistance factor – bearing on gravel 

Ultimate coefficient of friction, gravel to cast-in-place concrete 

Ultimate coefficient of friction, gravel to precast concrete 

Resistance factor – sliding, gravel to cast-in-place concrete 

Resistance factor – sliding, gravel to precast concrete 

110 

0.35 

0.52 

0.0 

 

125 

0.24 

0.38 

0.371 

 

23,000 

14,000 

 

 

16,500 

5,300 

 

0.452 

0.55 

0.50 

0.802 

0.902 

1 Assumes level backslope using one half of the peak ground acceleration (1000-year) = 

0.09g, where g is the acceleration due to gravity. 

2 These factors apply to strength limit state – use 1.0 for service limit state. 

3 Bearing on native gravel – footing width of 4 feet. 

4 Service Limit for 1 inch settlement 

5 On a bearing pad above native gravel equal to or greater than 4 feet thick.  

Subgrade preparation for pre-cast culvert foundations:  For a culvert base comprised of pre-cast 

segments, we understand it is critical that the prepared surface is flat with minimal undulations (a 

maximum tolerance of 0.01 foot was recommended on a previous project). If pre-cast segments are 

used which require this greater tolerance, we would recommend the following additional measures: 
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• The upper few inches of backfill should be comprised of a fine crushed rock leveling course. 

The Contractor may also elect to place an additional layer of clean sand atop the fine crushed 

surfacing course, to assist in achieving the final grade tolerances. Screed boards may need to 

be installed parallel to the length of the culvert to level out the surface to meet grade 

tolerances. The surface to receive the precast segments should be tamped with lightweight 

compaction equipment, such as small self-propelled smooth drum rollers, or walk-behind plate 

compactors.  

• As an alternative to preparation of the subgrade surface with finer gravel and sand, it would be 

acceptable to instead place a layer of Controlled Density Fill (CDF) or lean mix concrete above 

a firm and non-yielding backfill subgrade. The CDF or lean mix concrete may also need to be 

placed using screed boards to serve as forms and to achieve grade tolerances.   

Temporary Dewatering:  Temporary construction dewatering may be required using sumps and 

pumps outside the footprint of the foundations, so that any seepage entering the excavation can be 

removed and so that the surface of the bearing pad is maintained in a dry condition. 

4.3 REINFORCED SOIL WALLS 

Reinforced Soil Walls: In our opinion, a reinforced soil wall (also known as a mechanically stabilized 

earth or MSE wall) can be used for retaining walls along the approaches to each bridge abutment. We 

offer the following comments and recommendations concerning these walls. 

 

Wall Types: MSE walls consist of structural fill lifts interlayered with reinforcing grids or strips and 

supported at the face by a reinforcing material or segmental (modular) concrete facade. Suitable 

options include the proprietary systems produced by Allan Block, Hilfiker, Keystone, Pisa, Stonewall, 

and VSL, all which are available with decorative segmental concrete facades. If appearance is not a 

criterion, the Hilfiker grid-face system, which uses welded-wire mesh for the horizontal and facing 

reinforcement materials will be suitable.  

 

Wall Layout: The wall is to support a 16-foot wide path extending outward from the culvert/ bridge.  

This will result in “back-to-back” MSE walls.  Because this wall is to be constructed across a 3H:1V 

slope, the MSE wall height will be greatest adjacent to the culvert/ bridge foundation (approximately 

15 feet). To limit excavation, it is assumed a stepped or terraced wall foundation would be constructed 

across the slope, to meet upland areas on each end at approximately elevation 470 feet. The width of 

each terrace would be determined by the wall designer. 

 

Subgrade Preparation: The entire area beneath the new reinforced soil zone should be stripped of all 

vegetation and organic soils. All subgrade soils should then be compacted to a firm, unyielding 
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condition. To provide a stable foundation for the wall, we recommend that the upper 12 inches of 

subgrade soils beneath the reinforced soil zone be over excavated and replaced with a bearing pad of 

well-graded sands and gravels, such as “Selected Granular Material” per ODOT 00330.14, or a 

partially crushed rock clean aggregate such as “Open-Graded Aggregate” per ODOT 02630.11. All 

bearing pad soil should be compacted to at least 95 percent of the Standard Proctor maximum dry 

density (based on ASTM:D-698).   

Fill Soils: All fill soils located within the reinforced backfill and retained backfill zones should consist a 

well-graded sand and gravel, meeting the gradation presented in Table 3. 

 

Table 3 MSE Wall Granular Backfill 

Sieve Size Percent Passing 

1-1/4 inch 

1 inch  

US No. 4 

US No. 40  

US No. 200 

99-100 

90-100 

50-80 

30 max. 

7.0 max. 

All percentages are by weight. 

 

Design Values: Reinforced soil walls with proprietary facades (either segmental concrete or welded-

wire mesh) are typically designed by the wall supplier or a specialty consultant, using design values 

provided by the geotechnical engineer. These design values include soil density, internal friction 

angle, cohesion, and allowable bearing capacities, as well as seismic acceleration. Table 4 

summarizes our recommended design values for the various soils involved in the wall construction, 

based on our explorations and subsequent interpretations.  

 

 

Table 4 Soil Design Parameters for MSE Wall  

Soil Unit weight (pcf) 
Friction angle Φ 

(degrees) 
Cohesion, c 

(psf)  
Allowable bearing 

pressure (psf) 

MSE Granular Backfill 

 

125 38 0 3,000 

Retained Soil (Clay) 

 

110 0 500 1,500 

Subgrade Soil (Clay)1 

 

110 0 500 1,500 

Subgrade Soil (Gravel) 

 

135 42 0 5,000 
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Bearing Pad Soil  over 
clay or gravel (greater 
than 1 foot) 

 

130 40 0 2,500 

 

1 Assumes a 1-foot thick layer of bearing pad soil is placed above the clay subgrade. 

 

 

 

 

External Stability:  We have checked the external stability of the MSE wall based on the design 

parameters in Table 3. For MSE wall heights greater than or equal to 12 feet, the foundation should 

bear directly on the native gravel, or upon a structural fill bearing pad placed directly on the native 

gravel.  For wall heights less than 12 feet, the MSE wall can be founded on the clay subgrade (with a 

1 foot thick bearing pad as described previously). 

 

Fill Placement and Compaction: All soils located within the reinforced backfill and retained backfill 

zones should be placed and compacted in accordance with our recommendations given in the 

Structural Fill section of this report. Specifically, we recommend that all fill be compacted to a uniform 

density of at least 90 percent (based on ASTM D-698) and that the upper 2 feet of fill located below 

future asphaltic pavements be compacted to at least 95 percent. 
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5.0 RECOMMENDED ADDITIONAL SERVICES 

Because the future performance and integrity of the structural elements will depend largely on proper 

site preparation, drainage, fill placement, and construction procedures, monitoring and testing by 

experienced geotechnical personnel should be considered an integral part of the construction 

process.  Consequently, we recommend the following post-report services: 

• Review all construction plans and specifications to verify that our design criteria presented in 

this report have been properly integrated into the design; 

• Prepare a letter summarizing all review comments (if required by the City of Springfield); 

• Attend a pre-construction conference with the design team and contractor to discuss important 

geotechnically related construction issues; 

• Provide on-call consultation and review field inspection and testing reports as required;; and 

• Prepare a post-construction letter summarizing our review of pertinent field observations, 

inspections, and test results (if required by the City). 

Upon request, we could submit a proposal for providing some or all of these construction monitoring, 

inspection, and testing services.  Such a proposal is best prepared after the project plans and 

specifications have been approved for construction. 

6.0 CLOSURE 

The conclusions and recommendations presented in this report are based, in part, on the explorations 

that we performed for this study; therefore, if variations in the subgrade conditions are observed at a 

later time, we may need to modify this report to reflect those changes. Also, because the future 

performance and integrity of the project elements depend largely on proper initial site preparation, 

drainage, and construction procedures, monitoring and testing by experienced geotechnical personnel 

should be considered an integral part of the construction process.  AMEC is available to provide 

geotechnical monitoring, soils testing, and other services throughout construction. 

We appreciate the opportunity to be of service on this project.  If you have any questions regarding 

this report or any aspects of the project, please feel free to contact our office. 

Sincerely, 

AMEC Environment & Infrastructure, Inc. 
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James S. Dransfield, P.E. 
Principal Geotechnical Engineer  
 
Reviewed by:  Todd D. Wentworth, P.E., L.G. 
 
Enclosures: Figure 1 — Geotechnical Field Exploration Plan 
  Figure 2 — Bridge Options 
   
  Boring Logs (4 sheets) 
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AMEC Environment & Infrastructure, Inc.
Project No. 4-61M-127901 i
P:\461M127901 Springfield Millrace\Report\Springfield Pond Geotechnical Report_10 16 2014.docx

October 16, 2014
4-61M-127901

City of Springfield
225 Fifth Street
Springfield, Oregon 97477

Attention: Molly Markarian, and Jesse Jones, PE

Subject: Geotechnical Engineering Report
Mill Race Stormwater Facility
Springfield, Oregon

Dear Molly and Jesse:

AMEC Environment & Infrastructure, Inc. (AMEC) is pleased to submit this report describing our
geotechnical engineering evaluation for the above-referenced project. The purpose of our evaluation
was to derive design conclusions and recommendations concerning site preparation, excavations,
temporary and permanent slope stability, foundations for storm drainage utilities and structures, and
protection of the completed surface from erosion. AMEC previously completed a memo discussing
geotechnical considerations as Attachment E in the Springfield Mill Race Stormwater Feasibility Study
(3-61M-127900) dated June, 17, 2013.

This report has been prepared for the exclusive use of City of Springfield and their consultants, for
specific application to this project, in accordance with generally accepted geotechnical engineering
practice.

Sincerely,

AMEC Environment & Infrastructure, Inc.

James S. Dransfield, P.E.
Principal Geotechnical Engineer
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GEOTECHNICAL ENGINEERING REPORT
City of Springfield Mill Race

Springfield, Oregon

1.0 SUMMARY

The following summary of project geotechnical considerations is presented for introductory purposes
and, as such, should be used only in conjunction with the full text of this report.

Project Description: Development plans call for constructing a stormwater treatment facility at the
project site.  The proposed treatment facility would include a stormwater treatment pond, swale, and
inlet and outflow structures. This will require cuts on the order of 20 feet alongside existing railroad
tracks to the north. The majority of cut and fill slopes will be inclined at 3H:1V (Horizontal: Vertical).
There are localized areas where the slope will be as steep as 2H:1V.  In the pond area, slopes of
4H:1V are planned.

Exploratory Methods: We explored subsurface conditions by means of five borings and ten test pits
advanced at strategic locations across the project site, to depths ranging from about 12 to 27 feet
below existing grades. Two of the deep test pits were previously conducted by AMEC in 2013 during
our preliminary geotechnical evaluation of the site.

Site History: Based on review of historic air photos dating back to 1944, the site was almost entirely
occupied by a former mill pond. There was evidence of separation dikes or access roads in a few
locations. The mill pond was subsequently dewatered and backfilled.

Soil Conditions: Soils underlying the subject site generally consisted of gravelly fill overlying a soft to
medium stiff clay fill, both with intermixed wood debris, with a combined thickness of about 20 to 25
feet.  In some portions of the site, the fill was absent, and a medium stiff clay was encountered.
Below the fill and clay, the underlying native soils were typically a dense sand or gravel.

Groundwater Conditions: Groundwater was encountered at depths of about 25 feet below grade in
most but not all explorations.  Perched groundwater was encountered at a variety of depths and
locations throughout the fill.

On-site Soil Considerations: Because the on-site soils are moisture-sensitive and would be readily
disturbed when wet, the contractor should install appropriate temporary drainage systems at the
construction site and should minimize traffic over exposed subgrades. Ideally, earthwork would be
scheduled for the summer and fall months, when drier weather will maximize the potential for reusing
on-site soils and when groundwater levels will likely be at their seasonal low.
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2.0 SITE AND PROJECT DESCRIPTION

The Springfield Mill Race Stormwater Facility is an undeveloped 14.3 acre parcel located south side
of downtown Springfield, Oregon. This parcel consists of a roughly rectangular parcel that measures
about 2,100 by 300 feet overall. The Site has been used primarily for storing logs and fill material.
Historical aerial photos show the Site was used as a log pond from 1944 through at least 1968.
Based on review of historic aerial photos, the pond that formerly occupied the Site had been
dewatered and backfilled by 1979. Since acquiring the site in 2005, the Site has been used by the City
to store fill materials, and several soil stockpiles are currently scattered throughout the Site.  No
buildings are currently located on the Site, however there are transmission tower foundations in the
central portion of the Site. Site boundaries are generally delineated by Union Pacific rail line to north,
an active log yard to the east, the Springfield Mill Race to the south and a Springfield Utility Board
(SUB) facility to the west. The enclosed Geotechnical Field Exploration Map (Figure 1) illustrates
these site boundaries and adjacent existing features.

Development plans call for constructing a stormwater treatment facility at the project site. The
proposed treatment facility would include a stormwater treatment pond, swale, as well as inlet and
outflow structures. This development will require cuts on the order of 20 feet. Permanent cut and fill
slopes inclined at 2H:1V to 3H:1V (Horizontal: Vertical) are planned. Within the proposed pond area,
slopes would be flatter, inclined at 4H:1V.

The conclusions and recommendations contained in this report are based on our understanding of the
currently proposed utilization of the project site, as derived from layout drawings, written information,
and verbal information supplied to us. Consequently, if any changes are made in the currently
proposed project, we may need to modify our conclusions and recommendations contained herein to
reflect those changes.
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3.0 EXPLORATORY METHODS

AMEC explored surface and subsurface conditions at the project site during January 15th and 16th,
2014. An additional test pit (TP-9) was excavated on June 19, 2014. Our exploration and testing
program comprised the following elements:

 A visual surface reconnaissance of the site;

 Five borings (designated B-1 through B-5) with Standard Penetration Tests, advanced at
strategic locations across the site;

 Nine test pits (designated TP-1 through TP-9), advanced at strategic locations and near the
stormwater pond inlet and outlet;

 A review of the logs of two previous deep test pits (TP-2-2013 and TP-4-2013) advanced on
the Site for the feasibility study;

 A review of two recent deep borings (B-1-Path and B-2-Path) made at the west end of the Site
for a proposed pedestrian bridge;

 Six grain-size analyses (ASTM D422), performed on selected soil samples from beneath the
Site.  Hydrometer analyses were also conducted on three of these samples;

 Five Atterberg limit determinations (ASTM D4318), performed on selected samples of
cohesive soil obtained from beneath the Site;

 Two modified Proctor tests (ASTM D1557), performed on primary soil units encountered
across the Site;

 Three unconfined compression tests (ASTM D2166), performed on relatively undisturbed
samples of cohesive soil obtained from beneath the Site, including measurement of density
(ASTM D2937); and

 A review of published geologic and seismologic maps and literature.

Table 1 summarizes the approximate locations, surface elevations, and termination depths of all
pertinent subsurface explorations, and Figure 1 depicts their locations.  Appendix A of this report
describes our field exploration procedures, and Appendix B describes our laboratory testing
procedures.
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Table 1 Approximate Locations, Elevations, and Depths of Explorations

Exploration Location

Surface
Elevation
(feet)

Termination
Depth
(feet)

B-1
B-2
B-3
B-4
B-5
TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9
TP-2-13
TP-4-13
B-1-Path
B-2-Path

Near proposed outlet location
Western portion of Site – proposed overflow swale
Central portion of Site – proposed overflow swale
Northeast corner of Site at proposed inlet weir
Central portion of Site - proposed pond bottom
Near proposed outlet location
Western portion of Site – proposed overflow swale
Central portion of Site - proposed pond slope
Eastern portion of Site – proposed access road
Northeast corner of Site at proposed inlet weir
Southeast portion of Site - proposed pond slope
Western portion of Site - proposed pond slope
Western portion - proposed outflow channel slope
Western portion - proposed outflow channel
slopeSouth slope west end of proposed pond
South slope east end of proposed pond
Proposed bridge, near proposed outlet location
Proposed bridge, near proposed outlet location

465.4
469.6
475.2
474.6
476.4
467.4
478.9
475.1
469.0
476.5
475.2
474.3
469.5
465
474.2
474.4
468
469

15
20
4 (refusal)
3 (refusal)
25
14
25
12
16.5
23.5
17
20
16
19
24.5
23.5
50.4
50.4

Elevation datum: NAVD 88, elevations measured using DGPS relative to National Geodetic Survey bench mark W 94 with
elevation of 462.79 feet.  Correction of +75.89 applied to GPS reading at exploration each location.

The specific number, locations, and depths of our explorations were selected by AMEC and the City
of Springfield.  The locations were field-adjusted by AMEC in relation to the existing and proposed site
features, under the constraints of surface access, underground utility conflicts, and budget
considerations. The location and ground surface elevation of each exploration was determined by
hand-held GPS methods. Consequently, the locations depicted on Figure 1 and elevations presented
in this report should be considered accurate only to the degree permitted by our data sources and
implied by our measuring methods.

It should be noted that the explorations performed and used for this evaluation reveal subsurface
conditions only at discrete locations across the project site and that actual conditions in other
locations could vary. Furthermore, the nature and extent of these variations would not become evident
until additional explorations are performed or until construction activities have begun. If significant
variations are observed at that time, we may need to modify our conclusions and recommendations
contained in this report to reflect the actual site conditions.
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4.0 SITE CONDITIONS

The following sections of text present our observations, measurements, findings, and interpretations
regarding surface, soil, groundwater, and seismic conditions at the project site.

4.1 SURFACE CONDITIONS

The site is currently undeveloped. The surface of the Site is generally covered by gravelly fill. A small
area covered by asphalt pavement is located to the west of B-1. There are numerous soil stockpiles
across the site. Based on the site plans supplied to us and on surface markings provided by utility
locating specialists, the area is traversed by underground sanitary sewer and stormwater lines located
near the northern property boundary.  The stormwater line crosses the Site near B-1 and TP-1 and
leads to the existing outfall at the Mill Race. There are also overhead transmission lines with
associated tower foundations in a north- south orientation that traverse the central portion of the site.

4.2 SOIL CONDITIONS

According to published geologic information, regional geology consists of Willamette and McKenzie
River alluvium overlying marine sediments of siltstone and sandstone and basaltic material from the
Little Butte volcanic series.  The alluvium is estimated to be about 50 feet locally, and is described to
consist of interbedded sands and gravels with some layers of silt and clay. On-site explorations
revealed somewhat variable near-surface soil conditions but confirmed the mapped stratigraphy.  In
general, these explorations encountered a gravelly fill layer overlying clays and sandy gravels. Deeper
borings encountered the siltstone bedrock.  A more detailed description of the major soil layers
follows.

Gravelly Fill: The gravelly fill ranged from 2 to 4 feet thick in most of our explorations and was
comprised of dense, sandy gravel with cobbles, some silt and trace organic woody debris. Exceptions
were test pits TP-1, TP-2 and boring B-5, where the gravelly fill thickness was 8 to 10 feet. Borings B-
3 and B-4 met refusal within the gravel fill at 3 to 4 feet below grade, so that a total thickness could
not be determined. The near surface gravelly fill layer has been noted to contain cobbles, boulders
and concrete debris up to three feet in diameter and wood debris (wood chips, branches, logs, and
dimensional lumber) in some areas on the Site.  The fines (silt and clay) content in the gravelly fill also
varies across the Site.

Clay Fill: The near surface gravelly fill was underlain by medium stiff to stiff, silty clay with trace to
abundant wood debris, interpreted to be a fill, based on the presence of intermixed wood debris, wood
fibers, rock layers, building materials or metal debris. The clay fill unit varied between 16 and 18 feet
in thickness where it was fully penetrated.  Based on SPT results, the clay is soft to medium stiff.
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Native Clay: No evidence of debris was encountered in the clay unit within test pits TP-4 and TP-8,
and at depth in TP-7, suggesting that areas around the former mill pond on the Site were underlain by
native clay. A historic air photo indicates there may have been separation berms between pond cells
where the underlying clay was not removed during original pond excavation.  The native clay
otherwise appeared similar in composition to the clay fill.

Native Gravel: The clay unit is underlain by a sandy gravel with varying amounts of silt. The top of
this layer was encountered at or a few feet below the planned deepest pond excavations.

Bedrock: Deeper borings made for the pedestrian bridge encountered a siltstone bedrock at
approximately elevation 430 feet, roughly 25 feet below pond bottom. The siltstone was moderately
weathered and friable.

The enclosed exploration logs provide a detailed description of the soil strata encountered in our
subsurface explorations. Table 2 summarizes the approximate thicknesses, depths, and elevations
three of selected soil layers.

Table 2 Approximate Thicknesses, Depths, and Elevations of Soil Layers Encountered in Explorations

Exploration

Thickness of
Gravel Fill
(feet)

Thickness of Clay
(Fill or native)
(feet)

Depth of Native
Gravel
(feet)

Elevation of
Native Gravel
(feet)

B-1
B-2
B-3
B-4
B-5
TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9
TP-2-2013
TP-4-2013
B-1-Path
B-2-Path

4
4
>4
>3
8
8.5
10
2.5
3.5
4
6
8
3
5
2
4
3
4

>15
16
N/E
N/E
17
>5.5
>15
>8.5
>12.5
18
>9
>12
>13
12
20
17
16.5
16

N/E
20
N/E
N/E
25
N/E
N/E
N/E
N/E
22
N/E
N/E
N/E
17
22
21
19.5
20

N/E
449.6
N/E
N/E
451.4
N/E
N/E
N/E
N/E
454.54
N/E
N/E
N/E
448
452.2
453.4
448.5
449

Elevation datum: NAVD 88, elevations measured using DGPS relative to National Geodetic Survey bench mark W 94 with
elevation of 462.79 feet.  Correction of +75.89 applied to GPS reading at exploration each location.

N/E = not encountered within depth of exploration but likely present at greater depth.
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Our geotechnical laboratory tests are summarized in Table 3. The upper gravelly soils had highly
variable gradation.  Testing of the clay fill (which comprised the majority of soils that will be
encountered in the site excavation) indicated unconfined compressive strengths ranging from 1,410 to
2,570 psf, indicative of a medium stiff to stiff consistency.

The moist unit weights for the clay fill ranged from 108 to 113 pounds per cubic foot (pcf). There was
less variation in moisture content within the native clay soils than the fill soils, but otherwise soil
properties of the native and fill clays were found to be similar. Atterberg limits from the clays were
measured with the liquid limit ranging from 53 to 73 percent, plastic limit between 23 and 31 percent,
and plasticity index in the range of 24 to 42 percent. A Proctor moisture-density determination was
performed on a bulk sample of the clay, which indicated an optimum moisture content of 20 percent
with a maximum dry density of 101.5 pcf. The natural moisture content of the clay was between 23 to
55 percent, and we interpret the clay to be above the optimum moisture content required to achieve
compaction if placed as fill.

The enclosed laboratory testing sheets in Appendix B graphically present our test results, and Table 3
summarizes these results.

Table 3 Summary of Laboratory Test Results

Soil Type and Source

Moisture
Content
(percent)

Gravel
Content
(percent)

Sand
Content
(percent)

Silt+Clay
Content
(percent)

Clay
Content
(percent)

Gravelly fill
Clay (fill)
Clay (native)
Gravel (native)

8-10
23-55
34-45
10-24

63-70
0-35
0
76

14-20
0-41
8-9
14

16-17
24-100
91-94
10-26

N/T
N/T
36-38
N/T

N/T not tested

4.3 GROUNDWATER CONDITIONS

At time of the explorations (January 15th and 16th, 2014), groundwater or seepage zones were noted
in five test pits (TP-2, TP-3, TP-5, TP-6, and TP-8) and one boring (B-2) at depths ranging from 4 to
20 feet below ground surface (bgs) and at elevations ranging from 472.6 to 453.2 feet. Seepage was
observed in test pit TP-9 (excavated on June 19, 2014) at 18 feet bgs, elevation 447 feet. We
interpret this groundwater to be perched within or atop the clay unit in four of the test pits where
groundwater was encountered. Laterally discontinuous gravel layers within the clay unit that
contained significant quantities of perched groundwater were encountered at 11 feet in TP-3 and 14
feet in TP-6.  Localized perched groundwater was also encountered in wood debris layers within the
clay unit or atop the clay unit in TP-2 and TP-7. The clay unit is underlain by a water-bearing sandy
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gravel at 17 to 25 feet bgs (elevation from 448 to 454.5 feet).  This water bearing zone appears to be
at least locally confined.  The gravel in B-2 was encountered at 20 feet bgs; however, the water level
in this boring rose to 16.4 feet bgs in the borehole after approximately ten minutes. Table 4
summarizes the approximate depths where groundwater was encountered in our explorations.

Because our explorations were performed during an extended period of generally alternating dry and
wet weather (due to a generally relatively dry January), the groundwater conditions present at that
time may closely represent the average levels; somewhat lower levels probably occur during the
summer and early fall months, whereas higher levels probably occur during a normal, non-drought
winter and early spring months. Perched groundwater probably forms atop the clay horizon during
periods of heavy rainfall. Perched groundwater develops when the vertical infiltration of water through
a shallow, more permeable soil is slowed by a deeper, less permeable soil. Throughout the year,
groundwater levels would likely fluctuate in response to changing precipitation patterns, construction
activities, and site utilization.

Table 4 Approximate Depths and Elevations of Groundwater Encountered in Explorations

Exploration

Depth of
Groundwater
(feet)

Elevation of
Groundwater
(feet) Date of Measurement

B-2
TP-2
TP-3
TP-3
TP-5
TP-6
TP-7
TP-8
TP-9

16.4
4
2.5
11
20
14
10
14
18

453.2
474.9
472.6
464.1
456.5
461.2
464.3
469.5
447

1/15/2014
1/16/2014
1/16/2014
1/16/2014
1/16/2014
1/16/2014
1/16/2014
1/16/2014
6/19/2014

Note – these observations were made at time of drilling/ excavation.  No wells were installed.
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4.4 SEISMIC CONDITIONS

The soils beneath the site consist of soft to medium stiff clays over dense sands and gravels, all
underlain by siltstone bedrock at depth.  In accordance with the 2009 International Building Code, we
recommend using Site Class D. The soils are not likely to liquefy during an earthquake due to the fine
grained nature of the upper silt/clay soils, and the higher density of the sands and gravels at depth.
Based on review of IBC maps and more detailed USGS hazard mapping1, AMEC recommends using
the following parameters:

Table 5 IBC 2009 Seismic Design Parameters1

Parameter Values
Site Class

Ss

S1

FA

FV

SDS

SD1

PGA

D
0.645
0.308
1.284
1.783
0.552
0.367

0.22 (SDS/2.5)
1 http://earthquake.usgs.gov/designmaps/us/application.php

5.0 SLOPE STABILITY ANALYSIS

We have evaluated the stability of the proposed slopes planned for this project, under representative
conditions.  The following sections describe our method of analysis and present our results.

5.1 METHOD OF ANALYSIS

Slope stability analyses typically involve five basic slope parameters: (1) location and shape of the
potential failure surface, (2) internal friction angle of the various soils, (3) cohesion of the various soils,
(4) density of the various soils, and (5) location of the piezometric groundwater surface.
Unfortunately, few of these parameters are accurately known at the start of an analysis.  Instead,
these parameters usually must be estimated, interpreted, and/or assumed on the basis of visual
observations, field testing, laboratory testing, empirical correlations, and experience with similar soil
types.
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Once all five parameters have been tentatively established, the critical slip surface and associated
safety factor of a given slope can be calculated.  A critical slip surface is defined as the most likely
surface along which a soil mass will slide, and a safety factor is defined as the ratio of the sum of all
moments resisting slope movement versus the sum of all moments tending to cause slope movement.
Consequently, a slope that possesses a safety factor of 1.0 is on the verge of sliding, whereas a slope
with a safety factor greater than 1.0 has some resistance to sliding. The US Army Corp of Engineers
provides recommended safety factors for dams and levees. The range of values discussed are
presented in Table 6.  We conservatively used the highest safety factors for each case in our analysis.

Table 6 USACE Minimum Slope Safety Factors1

Case Minimum Safety Factor
End of Construction

Full Pool/ Steady Seepage
Sudden Drawdown

Seismic

1.3
1.4 - 1.5
1.1 – 1.3
1.0 – 1.2

1 Values are the range described in “Slope Stability”, USACE, EM-1110-2-1902 (2003), and “Levee Design Manual”,
USACE, EM-1110-2-1913 (2000)

Slope stability conditions for the project site were analyzed by means of Bishop’s Simplified Method of
Slices, which utilizes a limit-equilibrium technique.  All calculations were performed by means of the
computer program SLOPE-W.  This program utilizes topographic, soil, and groundwater information
input by the user to determine the most critical slip surface.

Our estimated values of internal friction angle, cohesion, and density for each soil layer are listed in
Table 7.  We elected to analyze the existing slope using a piezometric elevation of 459 feet, which
would simulate the groundwater conditions corresponding to “full pool” conditions in the overflow
pond. Sudden drawdown conditions were checked by maintaining the groundwater level at elevation
459 feet and dropping the water level to the bottom of pond at elevation 455 feet. Seismic stability
was analyzed by applying a horizontal acceleration equal to one-half of the appropriate peak ground
acceleration.  Based on a peak bedrock acceleration of 0.176 g for the site, we utilized a design value
of 0.09 g, where g is the acceleration due to gravity.

Table 7 Estimated Soil Properties for Slope Stability Analysis

Soil Horizon
Elevation Range
(feet)

Unit Weight
(pcf)

Cohesion
(psf)

Friction Angle
(degrees)

Gravel (Fill) 480 o 472 125 0 34
Clay (Fill and Native) 472 to 453 111 700 0
Gravel (Native) 453 to 430 140 0 38

Groundwater assumed to be at elevation 459 feet during construction, and elevation 464 feet for all other cases.
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5.2 RESULTS OF ANALYSIS

Utilizing the aforementioned values, we calculated the safety factors associated with numerous slip
surfaces.  We subsequently found that the minimum safety factor corresponds with a roughly circular
slide surface that exits near the slope toe. As presented in Tables 8, 9, and 10, all slope inclinations
meet or exceed the recommended safety factors, for each case of hydraulic and seismic loading
evaluated.

Table 8 Calculated Safety Factors for 4H:1V Pond Slopes

Type of Analyses
Calculated Minimum
Factor of Safety

USACE Minimum
Factor of Safety

End of construction (Pond bottom at elevation 453 feet) 2.4 1.3
Steady State Seepage (Full pool at elevation 459 feet) 2.4 1.5
Sudden Drawdown (Pool level dropped to elevation 453 feet) 2.3 1.3
Earthquake (kh=0.09 g) at Full pool 1.7 1.2

Table 9 Calculated Safety Factors for 3H:1V Swale Slopes

Type of Analyses
Calculated Minimum
Factor of Safety

USACE Minimum
Factor of Safety

End of construction (Slope bottom at elevation 455 feet) 2.2 1.3
Steady State Seepage (Full “pool” at elevation 457 feet) 2.1 1.5
Sudden Drawdown (Pool level dropped to elevation 455 feet) 1.6 1.3
Earthquake (kh=0.09 g) at Full pool 1.6 1.2

Table 10 Calculated Safety Factors for 2H:1V Swale Slopes

Type of Analyses
Calculated Minimum
Factor of Safety

USACE Minimum
Factor of Safety

End of construction (Slope bottom at elevation 457 feet) 1.8 1.3
Steady State Seepage (Full “pool” at elevation 459 feet) 1.8 1.5
Sudden Drawdown (Pool level dropped to elevation 457 feet) 1.5 1.3
Earthquake (kh=0.09 g) at Full pool 1.5 1.2

With most slopes, a lower safety factor is found when considering a thin surficial slide plane that lies
roughly parallel to the slope surface.  This sliding mode represents surficial raveling and indicates that
the soil becomes more slide-resistant with depth.  This is typically addressed by compaction of the
surface, and maintenance of the slope until a hardy vegetative grass cover becomes established.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

Development plans call for excavation to create a stormwater treatment pond, and inlet weir and
outflow structures. We offer the following general geotechnical conclusions and recommendations
concerning this project.

 Permanent Slopes: Slopes interior to the wetted pond should be inclined at 4H:1V or flatter.
Cut and fill slopes along the swale outside the pond area would be stable with slope
inclinations of 3H:1V or flatter.  Cut slopes along the swale would be stable with slope
inclinations of 2H:1V or flatter. The outer surface of the slopes is typically subject to softening
that can lead to raveling and erosion until vegetation becomes fully re-established.  The use of
flatter slope inclinations will improve overall slope stability and allow vegetation to become
established more readily, and these flatter slopes will be easier to maintain, so that the risk of
surficial erosion is reduced.

 Foundation Options: Ideally, to provide the maximum allowable bearing capacity and minimum
settlement, the proposed inlet and outlet structures, weir and manhole should be supported by
conventional spread footings constructed directly upon the dense native gravels at depth, or
upon a bearing pad of compacted granular fill placed directly above the dense native gravel.
For structures that can tolerate the risk of some additional settlement, we would recommend
foundations be constructed upon a minimum 1-foot thick pad of granular fill above a prepared
clay subgrade.

 Retaining Wall Options: In our opinion, conventional backfilled, cast-in-place concrete walls
will adequately support the proposed wing walls for the inlet and outlet structures. These walls
should be designed to withstand appropriate lateral pressures, as discussed below.

 On-site Soil Reuse: Most of the on-site soils are highly moisture-sensitive and susceptible to
disturbance when wet. The clay soils are above their optimum moisture content and will need
to be dried by active discing and aerating during hot dry weather to allow re-use as structural
fill. To maximize the potential for reusing on-site soils as structural fill, earthwork should be
scheduled for periods of dry weather, such as that usually occurring during the summer and
early fall months.

 Subgrade Protection: Due to the moisture-sensitive nature of the on-site soils, the contractor
should install appropriate temporary drainage systems to keep water out of the construction
areas, and should minimize traffic over any subgrades prepared within these soils.

The following text sections of this report present our specific geotechnical conclusions and
recommendations concerning site preparation, excavation, foundation preparation, and placement
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and compaction of structural fill. American Society for Testing and Materials (ASTM) specification
codes cited herein refer to the current ASTM manual. Oregon State Department of Transportation
(ODOT) specification codes and plan designations cited herein refer to the 2008 Oregon Standard
Specifications for Construction, Volume 2- Technical Specifications.

6.1 SITE PREPARATION

Preparation of the Site will involve demolition, temporary drainage, clearing, stripping, cutting, filling,
excavations, erosion control, dewatering, and subgrade compaction. The paragraphs below discuss
our geotechnical comments and recommendations concerning site preparation.

Demolition: The first step in site preparation will likely consist of removing waste soil stockpiles.  Any
existing  underground structural elements or utilities, such as old footings, stemwalls, and drainpipes,
should be exhumed as part of this demolition operation.

Temporary Drainage: We recommend intercepting and diverting any potential sources of surface or
near-surface water within the construction zones before stripping begins. Because the selection of an
appropriate drainage system will depend on the water quantity, season, weather conditions,
construction sequence, and contractor's methods, final decisions regarding drainage systems are best
made in the field at the time of construction. Nonetheless, we anticipate that curbs, berms, or ditches
placed around the uphill side of the work areas will adequately intercept surface water runoff.

Clearing and Stripping: After surface and near-surface water sources have been controlled, the
construction areas should be cleared and stripped of any vegetation, sod, and any existing stockpiles
of topsoil, debris, asphalt, and concrete.

Erosion Control Measures: Because stripped surfaces and soil stockpiles are typically a source of
runoff sediments, they should be given particular attention. If earthwork occurs during wet weather,
we recommend that all stripped surfaces be covered with straw to reduce runoff erosion. Similarly, soil
stockpiles and cut slopes should be covered with plastic sheeting for erosion protection. We also
recommend that a staked silt fence be installed around the area to be disturbed. The base of the silt
fence should be buried so that sediment cannot pass beneath it, and the silt fence should be
inspected and maintained during the time that the site soils are exposed, on a periodic basis, and
after any major rainstorm event. It may be prudent to maintain a berm and swale around the
downslope side of stripped areas and stockpiles in order to capture runoff water and thereby reduce
the downslope sediment transport. In addition, the stripped areas should be revegetated as soon as
possible, also reducing the potential for erosion.
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Site Cutting: We anticipate that grading plans will call for cutting as deep as about 20 to 25 feet in the
topographically high areas of the site, to achieve design subgrades for the new pond, swale and other
land features. Based on our explorations, we expect that these cuts will encounter gravelly and mixed
debris fill over clay fill. Our explorations encountered rubble within the fill soils which could impede
excavation in localized areas. In general, the site soils can likely be cut with conventional
earthworking equipment such as scrapers and trackhoes. Our conclusions regarding the reuse of on-
site soils are presented subsequently.

Dewatering: Our explorations encountered perched groundwater at variable depths across the site.
Therefore intermittent zones of seepage will likely be encountered on face of cut slopes. A more
consistent groundwater table was encountered near the lowest planned grades, but we expect that
seepage volumes could increase and groundwater levels could rise several feet during the winter and
spring. Consequently, site excavations might extend below the groundwater level, depending on the
actual excavation depth and time of year.

If groundwater is encountered, we anticipate that an internal system of ditches, sumpholes, and
pumps will be adequate temporarily to dewater the excavation. An experienced dewatering contractor
should design this type of an external system after being allowed to review our exploration logs.

Temporary Slope Safety Considerations:  The stability of temporary excavation slopes is a function of
many factors, including soil type, soil density, slope inclination, slope height, the presence of
groundwater, and the duration of exposure.  Generally, the likelihood of slope failure increases as the
cut is deepened and as the duration of exposure increases.  For this reason, we recommend that the
contractor maintain adequate slopes and/or setbacks.  Temporary slope safety should remain the
responsibility of the contractor, who is continually present at the site and is able to monitor the
performance of the excavation and modify his activities to reflect varying conditions.  In all cases, cut-
slope inclinations should conform to applicable governmental safety guidelines.

Temporary Cut Slopes: All temporary cut slopes associated with site regrading or excavations should
be adequately inclined to prevent sloughing and collapse. For the various soil layers that will likely be
encountered, we recommend the following maximum cut slope inclinations, which apply to slopes up
to 20 feet in height. However, appropriate inclinations will ultimately depend on the actual soil
conditions exposed during earthwork.

Attachment 6 to Addendum 1 Dated 06/16/15



AMEC Environment & Infrastructure, Inc.
Project No. 4-61M-127901 15
P:\461M127901 Springfield Millrace\Report\Springfield Pond Geotechnical Report_10 16 2014.docx

Soil Type
Expected Depth
Interval

Maximum
Inclination

Surficial gravel (fill) 0 to 5 feet 1H:1V
Clay (fill)
Clay (native)

5 to 20 feet
5 to 20 feet

1.5H:1V
1H:1V

Native Gravel Below 20 feet 1H:1V

Subgrade Compaction: Exposed subgrades for retaining wall footings, pavements, or other structures
should be compacted with a large static (non-vibratory) roller to a firm, unyielding state. Any localized
zones of loose granular soils observed within a subgrade should be compacted to a density
commensurate with the surrounding soils. In contrast, any organic, soft, or pumping soils observed
within a subgrade should be overexcavated and replaced with a suitable structural fill material.

Site Filling: We understand that grading plans call for filling by as much as 4 to 5 feet for the overflow
berm. Minor fill thicknesses are also planned along topographically low areas of the planned path.
Our conclusions regarding the reuse of on-site soils and our comments regarding wet-weather filling
are presented subsequently. Regardless of soil type, all fill should be placed and compacted
according to our recommendations presented in the Structural Fill section of this report. Specifically,
all embankment fill soil should be compacted to a uniform density of at least 90 percent (based on
ASTM D-1557. Note – this is roughly equivalent to 95 percent of the AASHTO T-99 standard as
presented in City of Springfield Stormwater Design Standards).

On-site Soils: Because large cuts are planned for the project, we expect that large quantities of on-site
soils will be generated during earthwork activities, which would be a potential source for on-site fills.
We offer the following evaluation of these on-site soils in relation to potential use as structural fill.

 Surficial Gravel Fill Soils: The upper fill soils are mixed and generally contained moderate
amounts of silt and intermixed debris.  These materials are generally not considered suitable
for reuse as structural fill.   However, zones of the fill may be more granular in nature and
could be stockpiled for use as fill sources, although some screening or segregation of debris
might be needed.  Any upper fill containing sod, topsoil or other organics are not suitable for
use as structural fill under any circumstances, due to their long-term compressibility.
Consequently, any organic materials can be used only for non-structural purposes, such as in
landscaping areas.

 Clay (Fill): Major portions of the clay on-site was found to contain wood and other debris, and
is not considered suitable construct overflow berm fill embankments.  This material should
need to be removed from the site, or used for non-structural purposes, such as in landscaping
areas.
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 Clay (Native): The native portions of the clay on-site were found to be free of wood and other
debris, and has a gradation that would be suitable source to construct new overflow berm fill
embankments. This organic-free portion of the clay will need to be identified during mass
grading and stockpiled separately.  While the native clay soils were generally drier than the
clay (fill) soils, they do not appear suitable for reuse as structural fill at their present moisture
contents. These soils may become suitable for reuse during a period of dry weather if they can
be aerated to reduce their moisture content. The native clay soils would not be recommended
for use as fill below path areas due to their high plasticity, unless capped by a minimum 2 foot
thick layer of free-draining granular fill.

 Gravel (Native): The gravel encountered at depth would be suitable for reuse as structural fill.
However, only limited excavations will extend deep enough to encounter this layer.  In some
areas, the gravels may be saturated, and would therefore require aerating and drying to reuse
as structural fill.

Wet-Weather Considerations: As discussed above, most or all the on-site soils would be difficult to
reuse as structural fill during wet weather. Consequently, the project specifications should include
provisions for using imported fill meeting the desired gradation in case site filling must proceed during
wet weather. For constructing pond berms, the City of Springfield Stormwater Design Standards
require a material with a minimum of 30 percent clay, maximum of 60 percent sand and maximum of
60 percent silt. For general structural fill purposes such as below paths and as structural fill bearing
pads beneath structure foundations, we recommend using a well-graded sand and gravel, such as
“Selected Granular Material” per ODOT 00330.14.

Permanent Slopes: All permanent cut slopes and fill slopes should be adequately inclined to minimize
long-term raveling, sloughing, and erosion. We generally recommend that cut slopes along the swale
be no steeper than 2H:1V. For mixed cut and fill slopes, we recommend slopes not exceed 3H:1V.
For slopes within the pond area, 4H:1V or flatter slopes are recommended.

Slope Protection: the long slopes on this site would be subject to surficial rilling and erosion if exposed
to sheet flow or concentrated runoff. We recommend that a permanent berm, swale, or curb be
constructed along the top edge of all permanent slopes to intercept surface flow. In addition, a hardy
vegetative groundcover should be established as soon as feasible, to further protect the slopes from
runoff water erosion. Where slope lengths are greater than about 30 feet we would recommend
wattles be placed every 10 feet vertically.

Attachment 6 to Addendum 1 Dated 06/16/15



AMEC Environment & Infrastructure, Inc.
Project No. 4-61M-127901 17
P:\461M127901 Springfield Millrace\Report\Springfield Pond Geotechnical Report_10 16 2014.docx

6.2 SPREAD FOOTINGS

The main structures to be constructed on this site are the inlet and outlet control structures, and
overflow weir and associated guidewalls.  In our opinion, conventional spread footings will provide
adequate support for the proposed inlet and outlet control structures and walls if the subgrades are
properly prepared.

Footing Depths and Widths:  For frost and erosion protection, the bottoms of all footings should bear
at least 18 inches below adjacent grades.  The top of all foundations should be buried at least 12
inches below grade.  To minimize post-construction settlements, footings should be at least 18 inches
wide; we expect wall footings will be wider to resist overturning.

Bearing Subgrades:  The clayey soils underlying most of the site are not well-suited for supporting
spread footings directly, due to their variable density, and moisture sensitivity which could lead to
disturbance and softening. Ideally, we recommend foundations bear directly upon the dense gravel
stratum at depth (encountered at elevation 448 to 452 feet across most of the site, but as shallow as
elevation 455 feet on the east end of the site), or upon a compacted structural backfill bearing pad
placed directly above the dense gravel layer.  This would provide a suitable bearing surface with
minimal settlement.

However, it may not be practical to reach the ideal bearing elevations with conventional footings. As
an alternative if the risk of some settlement can be tolerated, we recommend that footing subgrades
be prepared by overexcavating the upper 12 inches of existing soils and replacing them with bearing
pads of suitable structural fill.  These bearing pads would serve to dissipate foundation stresses
uniformly, thereby reducing total and differential post-construction settlement.  Before any bearing
pads are placed, the overexcavation subgrades should be lightly compacted with a static roller to a
firm, unyielding condition. If unsuitable very soft or organic rich soils are encountered at the subgrade
elevation, additional overexcavation by 12 inches (for a maximum of 24 inches below the foundation)
would be recommended.

Bearing Pad Materials:  We recommend that bearing pads for all footings be composed of well-graded
sands and gravels, such as “Selected Granular Material” per ODOT 00330.14, or a partially crushed
rock clean aggregate such as “Open-Graded Aggregate” per ODOT 02630.11. All bearing pad soil
should be compacted to at least 95 percent of the Modified Proctor maximum dry density (based on
ASTM:D-1557).

Bearing Pad Dimensions:  We anticipate that the bearing pads will need to range from about 12 to 24
inches thick, depending on the required overexcavation depth. Because foundation stresses are
transferred outward as well as downward into the bearing soils, all bearing pads composed of
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structural fill soil should extend horizontally outward from the edge of each footing a distance equal to
the bearing pad thickness. Therefore, an overexcavation that extends 12 inches below the footing
base should also extend 12 inches outward from the footing edges.

Bearing Capacities:  All footings should be designed with allowable static and seismic soil bearing
pressures that correspond to their respective subgrade bearing capacities.  Table 11 gives our
recommended allowable bearing capacities for various footing subgrade conditions, along with our
estimated overexcavation depths relative to the minimum depth required for frost and erosion
protection.  These capacities incorporate static and seismic safety factors of at least 2.0 and 1.5,
respectively.  If desired, lower design bearing pressures could be utilized to reduce long-term
settlements.

Table 11 Recommended Bearing Capacities for Spread Footings

Bearing Surface
Overexcavation
depth Allowable Static Bearing Capacity (psf)

Bearing Pad over Clay Fill 12 to 24 inches 1,000 psf
Structural Fill over Native Gravel Varies 3,000 psf
Dense Gravel (Native) 0 4,000 psf

Values may be increased by up to one-third to accommodate transient seismic or other dynamic loading.

Footing Settlements:  We estimate that total post-construction settlements of properly designed
footings bearing on properly prepared subgrades will not exceed 1 inch. Differential settlements could
approach one-half of the actual total settlement between adjacent foundation elements.  These
settlements would be reduced if the actual design bearing pressures are lower than our
recommended maximum pressures. As discussed, settlements could be greater for bearing bads
constructed above clay fill soils.

6.3 BACKFILLED WALLS

Footing and Stemwall Backfill:  To provide erosion protection and lateral load resistance, we
recommend that all footing excavations be backfilled on both sides of the footings and stemwalls after
the concrete has cured.  Either imported structural fill or non-organic on-site soils can be used for this
purpose, contingent on a suitable moisture content at the time of placement.  Regardless of soil type,
all footing backfill soil should be compacted to a density of at least 90 percent (based on ASTM:D-
1557).

Curtain Drains:  To preclude hydrostatic pressure development behind backfilled retaining walls, we
recommend that a curtain drain be placed behind the entire wall.  This curtain drain should consist of
a clean, uniform, well-rounded gravel such as “Special Filter Material” per ODOT 02610, extending
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outward a minimum of 2 feet from the wall and extending upward from the footing drain to within about
12 inches of the ground surface.  For walls that do not include a footing drain, we recommend that a
4-inch-diameter perforated drain pipe be installed behind the heel of the wall.

Backfill Soil:  Ideally, all retaining wall backfill placed behind the curtain drain would consist of clean,
free-draining, granular material, such as such as “Open-Graded Aggregate” per ODOT 02630.11. In
the event that silty soils are used as backfill, a geotextile should be placed between the curtain drain
and the backfill soil, to prevent drain clogging.

Backfill Compaction:  Because soil compactors place significant lateral pressures on retaining walls,
we recommend that only small, hand-operated compaction equipment be used within 3 feet of a
backfilled wall.  Also, all backfill should be compacted to a density as close as possible to 90 percent
of the maximum dry density (based on ASTM:D-1557); a greater degree of compaction closely behind
the wall would increase the lateral earth pressure, whereas a lesser degree of compaction might lead
to excessive post-construction settlements.

6.3.1 Lateral Earth Pressures on Walls
Static Pressures: Yielding (cantilever) retaining walls should be designed to withstand an appropriate
active lateral earth pressure, whereas non-yielding (restrained) walls should be designed to withstand
an appropriate at-rest lateral earth pressure.  These pressures act over the entire back of the wall and
vary with the backslope inclination. For various backslope angles, we recommend using the following
active and at-rest pressures (given as equivalent fluid unit weights):

Backslope
Angle

Active
Pressure

At-Rest
Pressure

Level

4.0H:1V

3.0H:1V

2.0H:1V

35 pcf

40 pcf

44 pcf

53 pcf

55 pcf

62 pcf

69 pcf

83 pcf

Surcharge Pressures: Static lateral earth pressures acting on a retaining wall should be increased to
account for surcharge loadings resulting from any traffic, construction equipment, material stockpiles,
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or structures located within a horizontal distance equal to the wall height. For simplicity, a traffic
surcharge can be modeled as a uniform pressure of 75 psf acting against the upper 6 feet of wall.

Seismic Pressures:  Static lateral earth pressures acting on a retaining wall should be increased to
account for seismic loadings. Given the cohesive nature of surrounding site soils and based on
recent NCHRP data, no increase is required for the contemplated wall heights.

Hydrostatic Pressures: If groundwater is allowed to saturate the backfill soils, a hydrostatic pressure
will act against a retaining wall below the saturation level and above the foreslope level.  In contrast, if
an adequate drainage and discharge system is included behind the retaining wall, we do not expect
that hydrostatic pressures will develop.

Resisting Forces:  Static pressures, surcharge pressures, seismic pressures, and hydrostatic
pressures are resisted by a combination of passive lateral earth pressure, base friction, and subgrade
bearing capacity.  Passive pressure acts over the embedded front of the wall (neglecting the upper 2
feet) and varies with the foreslope declination, whereas base friction and bearing capacity act along
the bottom of the footings.  Assuming a level foreslope at the wall location, we recommend the
following design values, which incorporate static and seismic safety factors of at least 1.5 and 1.1,
respectively.  Base friction can be combined with the respective passive pressure to resist static and
seismic loads.

Design Parameter Allowable Value

Static Passive Pressure

Seismic Passive Pressure

Base Friction Coefficient

300 pcf

400 pcf

0.4

6.4 STRUCTURAL FILL

The term "structural fill" refers to any materials used for trail embankments, and detention pond
berms, as well as materials placed under foundations, retaining walls, and other structures. Our
comments, conclusions, and recommendations concerning structural fill are presented in the following
paragraphs.
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Materials: Typical structural fill materials include clean sand, gravel, pea gravel, washed rock, crushed
rock, controlled-density fill (CDF), lean-mix concrete (LMC), well-graded mixtures of sand and gravel
(commonly called "gravel borrow" or "pit-run"), and miscellaneous mixtures of silt, sand, and gravel.
Recycled asphalt, concrete, and glass, which are derived from pulverizing the parent materials, are
also potentially useful as structural fill in certain applications. Soils used for structural fill should not
contain any organic matter or debris, or any individual particles greater than approximately 6 inches in
diameter.

Fill Placement: Generally, pea gravel, washed rock, crushed rock, quarry spalls, CDF, and LMC do
not require special placement and compaction procedures. In contrast, sand, gravel, soil mixtures,
and recycled materials should be placed in horizontal lifts not exceeding 8 inches in loose thickness,
and each lift should be thoroughly compacted with a mechanical vibratory compactor.

Compaction Criteria: Using the Modified Proctor test (ASTM D-1557) as the standard, we recommend
structural fill be used for various on-site applications and compacted to the following minimum
densities:

Fill Application
Minimum
Compaction

Footing subgrade or bearing pad
Footing and stemwall backfill
Retaining wall subgrade
Retaining wall backfill
Detention pond berm

95 percent
90 percent
95 percent
90 percent
90 percent

Subgrade Verification and Compaction Testing: Regardless of material or location, all structural fill
should be placed over firm, unyielding subgrades prepared in accordance with the Site Preparation
section of this report. The condition of all subgrades should be verified by an AMEC representative
before filling or construction begins. In addition, fill soil compaction should be verified by means of in-
place density tests performed during fill placement so the adequacy of the soil compaction efforts may
be evaluated as earthwork progresses.

Soil Moisture Considerations: The suitability of soils used for structural fill depends primarily on their
grain-size distribution and moisture content when they are placed. As the "fines" content (the soil
fraction passing the U.S. No. 200 Sieve) increases, soils become more sensitive to small changes in
moisture content. Soils containing more than about 5 percent fines (by weight) cannot be consistently
compacted to a firm, unyielding condition when the moisture content is more than 2 percentage points
above or below optimum. For fill placement during wet-weather site work, we recommend using
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"clean" fill, which refers to soils that have a fines content of 5 percent or less (by weight), based on the
soil fraction passing the U.S. No. 4 Sieve.

Pond Berm Fill: A source of finer grained soil may be required to construct pond berms.  This material
will need to be moisture conditioned before delivery to the site, and protected from moisture until it
can be placed and compacted. It is important that a fine grained fill source be placed and compacted
at a moisture content that is within about 3 percent +/- of its optimum moisture content.  A fill that is
placed too wet will be difficult to place and to achieve the desired level of compaction.  On the other
hand, a fill that is placed too dry may appear to achieve adequate compaction but can lose strength
leading to embankment failure upon first inundation with water.

7.0 RECOMMENDED ADDITIONAL SERVICES

Because the future performance and integrity of the structural elements will depend largely on proper
site preparation, drainage, fill placement, and construction procedures, monitoring and testing by
experienced geotechnical personnel should be considered an integral part of the construction
process. Consequently, we recommend that AMEC be retained to provide the following post-report
services:

 Review all construction plans and specifications to verify that our design criteria presented in
this report have been properly integrated into the design;

 Prepare a letter summarizing all review comments (if required by the City of Springfield);

 Attend a pre-construction conference with the design team and contractor to discuss important
geotechnically related construction issues;

 Provide on-call consultation and review field inspection and testing reports as required;; and

 Prepare a post-construction letter summarizing our review of pertinent field observations,
inspections, and test results (if required by the City).
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APPENDIX A
FIELD EXPLORATION PROCEDURES AND LOGS

461M-127901-0

The following paragraphs describe our procedures associated with the field explorations and field
tests AMEC Environment & Infrastructure, Inc. (AMEC) conducted for this project. Descriptive logs of
our explorations are enclosed in this appendix.

Auger Boring Procedures

Our exploratory borings were advanced with a hollow-stem auger, using a truck-mounted drill rig
operated by an independent drilling firm working under subcontract to AMEC. A geologist from AMEC
continuously observed the borings, logged the subsurface conditions, and collected representative
soil samples. All samples were stored in watertight containers and later transported to our subcontract
laboratory for testing. After each boring was completed, the borehole was backfilled with a mixture of
bentonite chips and soil cuttings.

Throughout the drilling operation, soil samples were obtained at 2.5- or 5-foot depth intervals by
means of the Standard Penetration Test (SPT) per American Society for Testing and Materials
(ASTM) D-1586. This testing and sampling procedure consists of driving a standard 2-inch diameter
steel split-spoon sampler 18 inches into the soil with a 140-pound hammer free-falling 30 inches. The
number of blows required to drive the sampler through each 6-inch interval is counted, and the total
number of blows struck during the final 12 inches is recorded as the Standard Penetration Resistance,
or "SPT blow count." If a total of 50 blows are struck within any 6-inch interval, the driving is stopped
and the blow count is recorded as 50 blows for the actual penetration distance. The resulting
Standard Penetration Resistance values indicate the relative density of granular soils and the relative
consistency of cohesive soils. Where soft soils were encountered, these split-spoon samples were
supplemented with Shelby tube samples. A Shelby tube consists of a 3-inch diameter thin-wall steel
tube that is pushed into the soil by means of hydraulic rams.

The enclosed Boring Logs describe the vertical sequence of soils and materials encountered in each
boring, based primarily on our field classifications and supported by our subsequent laboratory
examination and testing. Where a soil contact was observed to be gradational, our logs indicate the
average contact depth. Where a soil type changed between sample intervals, we inferred the contact
depth. Our logs also graphically indicate the blow count, sample type, sample number, and
approximate depth of each soil sample obtained from the borings, as well as any laboratory tests
performed on these soil samples. If any groundwater was encountered in a borehole, the approximate
groundwater depth is depicted on the boring log. Groundwater depth estimates are typically based on
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the moisture content of soil samples, the wetted height on the drilling rods, and the water level
measured in the borehole after the auger has been extracted.

Test Pit Procedures

Our exploratory test pits were excavated with a track-mounted hoe operated by an independent firm
working under subcontract to AMEC. A geologist from AMEC continuously observed the test pit
excavations, logged the subsurface conditions, and obtained representative soil samples. All samples
were stored in watertight containers and later transported to our subcontract laboratory for testing.
After we logged each test pit, the hoe operator backfilled it with excavated soils and tamped the
surface.

The enclosed Test Pit Logs indicate the vertical sequence of soils and materials encountered in each
test pit, based primarily on our field classifications and supported by our subsequent laboratory
examination and testing. Where a soil contact was observed to be gradational or undulating, our logs
indicate the average contact depth. We estimated the relative density and consistency of the in-situ
soils by means of the excavation characteristics and the stability of the test pit sidewalls. Our logs also
indicate the approximate depths of any sidewall caving or groundwater seepage observed in the test
pits, as well as all sample numbers and sampling locations.
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Medium dense to dense, coarse SAND with
some silt and clay (Fill)

Rock/debris

Rig refusal on concrete debris (?) or rocks.
Made 3 attempts, moving rig 10 feet west

after 2nd attempt w/o success.

Boring terminated at approximately 4 feet

PROJECT:

TESTING

Date drilled:

JOB No.

PENETRATION RESISTANCE

S
A

M
P

LE
N

U
M

B
E

R

Hammer Type:

10 20 30 40

No groundwater
encountered

0

D
E

P
T

H
(f

ee
t)

JF

Blows per foot
Standard

50

Mill Race Stormwater Facility

Logged By:

LEGEND

Drilling Method:

S
A

M
P

LE
T

Y
P

E

Drilled by:

BORING No.

Western States

G
R

O
U

N
D

W
A

T
E

R

January 15, 2014AutomaticHSA

Page 1

of 1

4-61M-127901.01 B-3

Location:
Approximate ground surface elevation:

Soil Description

U
S

C
S

/U
S

G
S

G
R

A
P

H
IC

S

Other

0

5

10

15

20

25

11810 North Creek Parkway N
Bothell, Washington 98011

475 feet

B
O

T
H

E
LL

_L
O

G
 F

O
R

M
A

T
 2

01
2 

W
/O

  T
P

1-
T

P
8_

B
1-

B
5.

G
P

J 
 B

O
T

H
E

LL
 G

E
O

 2
01

0 
B

&
T

P
.G

D
T

  2
/1

1/
1

4

Liquid Limit

Blows over inches
#/#

100

Plastic Limit

0

MOISTURE CONTENT

20 40 60 80

Attachment 6 to Addendum 1 Dated 06/16/15



Medium dense to dense, coarse GRAVEL
with wood debris (Fill)

Rig refusal at surveyed location. 2 additional
unsuccessful attempts made, moving rig 10

feet east and 20 feet east. Refusal on
concrete or rock debris.

Boring terminated at approximately 3 feet

PROJECT:

TESTING

Date drilled:

JOB No.

PENETRATION RESISTANCE

S
A

M
P

LE
N

U
M

B
E

R

Hammer Type:

10 20 30 40

No groundwater
encountered

0

D
E

P
T

H
(f

ee
t)

JF

Blows per foot
Standard

50

Mill Race Stormwater Facility

Logged By:

LEGEND

Drilling Method:

S
A

M
P

LE
T

Y
P

E

Drilled by:

BORING No.

Western States

G
R

O
U

N
D

W
A

T
E

R

January 15, 2014AutomaticHSA

Page 1

of 1

4-61M-127901.01 B-4

Location:
Approximate ground surface elevation:

Soil Description

U
S

C
S

/U
S

G
S

G
R

A
P

H
IC

S

Other

0

5

10

15

20

25

11810 North Creek Parkway N
Bothell, Washington 98011

475 feet

B
O

T
H

E
LL

_L
O

G
 F

O
R

M
A

T
 2

01
2 

W
/O

  T
P

1-
T

P
8_

B
1-

B
5.

G
P

J 
 B

O
T

H
E

LL
 G

E
O

 2
01

0 
B

&
T

P
.G

D
T

  2
/1

1/
1

4

Liquid Limit

Blows over inches
#/#

100

Plastic Limit

0

MOISTURE CONTENT

20 40 60 80

Attachment 6 to Addendum 1 Dated 06/16/15



1.6

1.3

24

2.1

3.7

S-1

S-2

S-3

S-4

S-5

S-6

50/4

Medium dense, dark gray, moist, fine to
coarse, well graded, sub-rounded to angular
GRAVEL with some sand and trace silt/clay
(Fill) GW

Hard, moist, dark gray, clayey GRAVELwith
some organics (Fill) GC

contact by drilling change
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Soft, moist, gray, CLAY, high plasticity
(Native?) CH

becomes medium stiff
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blowcount possibly overstated
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to coarse, rounded to sub-angular GRAVEL
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0.4
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Soft, moist, brown, CLAY with some to trace
rounded gravel (Fill) CL

Medium dense, moist, gray, sandy, fine
GRAVEL (Fill) GW

Medium dense debris layer: concrete blocks
up to 4-feet long, brick, with gravel, sand, or
clay matrix dispersed between blocks (Fill)

Medium dense, moist, brown, poorly
graded, sandy, rounded, fine GRAVEL with
some organics: wood fibers (Fill) GP

abandoned pipe

Soft, moist, dark brown CLAY with organics:
wood fibers (Fill) CH

metal debris

color change to gray, with scattered
organics

becomes medium stiff to stiff, grayish brown

Test pit terminated at approximately 14 feet
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Dense, gray and brown, clayey, fine to
coarse GRAVEL with cobbles and boulders
(up to 2.5 feet diameter) . Abundant wood
debris: wood fibers, chips, scattered
branches (Fill) GW

Dense, moist, gray, sub-rounded to angular,
fine to coarse GRAVEL and cobbles with
some clay and abundant wood debris (Fill)
GW-GC

large (3.5- 4' diameter) boulder

Medium stiff, moist, gray, gravelly CLAY
with organics: wood debris (Fill) CH

5' long log

becomes brown with trace gravel, abundant
wood debris: chips, strong organic odor

becomes grayish brown, no fill/ debris
observed below 20'

Test pit terminated at approximately 25 feet
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1.0
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0.6

Medium dense, fine, rounded to
sub-rounded GRAVEL with some sand (Fill)
GP

Medium stiff to soft, dark gray, CLAY with
some gravel and scattered organics- wood
debris (Fill) CH

becomes gray with rootlets noted in clay

Layer of abundant wood debris: large
branches

Dense, wet, gray, rounded, coarse
GRAVEL/ COBBLES with trace to some
clay and wood fibers (Fill) GW

sheen noted on accumulated groundwater
seepage (organic?)

Test pit terminated at approximately 12 feet
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Approximate ground surface elevation:
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no caving observed
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0.5

0.3

Dense, moist, brownish-gray, fine to coarse,
angular to rounded GRAVEL with basalt
cobbles, trace sand, silt and clay (Fill) GW

Medium stiff, moist, brown with red staining
on fracture surfaces, CLAY, high plasticity
(Native?) CH

becomes soft, wet, brown with gray mottles

Test pit terminated at approximately 16 feet

G-1
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Location:
Approximate ground surface elevation:

LEGEND
no caving observed

Soil Description

TESTING

Test Pit No.: TP-4
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0.5
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0.2
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0.3
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0.3

26

NP

Medium stiff, brown, sandy SILT with some
gravel, cobbles and organics: sawdust,
wood chips (Fill)

Dense, moist, gray and dark brown, poorly
graded, coarse GRAVEL and COBBLES
with boulder size concrete fragments up to
3' in diameter, abundant wood chips, fibers.
Angular to sub-angular gravel and concrete
debris layers (Fill) GP

hard digging

Medium stiff, moist, gray CLAY, high
plasticity (Fill) CH

Medium dense, poorly graded, rounded,
GRAVEL with some sandy silt and clay,
abundant wood chips (Fill) GP

Soft, moist, gray, high plasticity CLAY with
scattered organics: wood chips, fibers (Fill)
CH
steel cable in sidewall of test pit

1-foot thick layer of wood debris

becomes brown with gray mottles

scattered wood debris - decrease in organic
content excavation becomes easier

trace rounded gravel

Dense, wet, brown, well graded, rounded,
fine to coarse GRAVEL with trace silt, fine
sand and clay (Native) GW-GC

Test pit terminated at approximately 23.5
feet

G-1

G-2

G-3

G-4

G-5

Location:
Approximate ground surface elevation:

LEGEND
no caving observed
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0.6

0.7
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0.5

Soft, dark brown, organic, gravelly CLAY
with abundant wood debris and branches
(Fill) CH-OH

Dense, moist, gray, clayey, coarse, rounded
GRAVEL with trace wood fibers (Fill)
GC-GP

plastic pipe within wood debris layer

Soft, dark gray CLAY with scattered wood
debris (Fill) CH

gravel lense with rapid water seepage

trace wood debris, organics

becomes brown

Test pit terminated at approximately 17 feet
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0.7
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0.3

Soft, brown, high plasticity CLAY with trace
gravel, cobbles (Fill) CH

piece of rebar exposed

hot water heater encountered

Medium dense, moist, gray, clayey, rounded
to angular GRAVEL (Fill) GC

Soft, moist, gravelly CLAY with abundant
organics: wood debris, high plasticity (Fill)
CH

wood debris layer: dimensional lumber
pieces, wood beam. Water seepage
emanating from layer

becomes blue-gray with less organics, some
gravel/cobbles

becomes dark gray, trace gravel, scattered
fibrous organics

scattered gravel, trace wood debris

Test pit terminated at approximately 20 feet

G-1

G-2

G-3

G-4

G-5

Location:
Approximate ground surface elevation:
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no caving observed
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0.4

4.7

0.6

0.5

Medium dense, moist, brown, clayey, fine to
coarse GRAVEL  (Fill) GC

becomes gray, abundant wood debris, some
large (2.5' diameter), angular boulders

Medium stiff, brown, CLAY, little or no
organics (Native?) CH

becomes soft, dark gray

becomes medium gray

becomes stiff, brown

Test pit terminated at approximately 16 feet
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Approximate ground surface elevation:

LEGEND
no caving observed

Soil Description
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Test Pit No.: TP-8
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200 Wash
(% fines shown)
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Loose, damp, brown, fine to coarse
GRAVEL  (Fill) GP

Loose, damp, brown, coarse GRAVEL with
trace sand (Fill) GP

Loose to medium dense, damp to moist,
dark brown, coarse GRAVEL with some
sand and trace cobbles and quarry spalls
(Fill) GP

Encountered concrete wall in test pit wall
from 2 to 6 feet

Soft, wet, dark brown, CLAY with trace sand
and organics; high plasticity (Fill/Native?)
CH
becomes medium stiff

Medium stiff, moist, grayish dark brown
CLAY; high plasticity (Native?) CH

becomes dark gray

Dense, wet, gray, fine to coarse rounded
GRAVEL with trace silt and clay (Native)
GW

Test pit terminated at approximately 19 feet

ATD

Location:
Approximate ground surface elevation:

LEGEND
no caving observed

Soil Description

TESTING

Test Pit No.: TP-9

PROJECT: Mill Race Stormwater Facility JOB No. 4-61M-127901.01

200 Wash
(% fines shown)
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Atterberg Test
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0.0

pH=5

0.0

0.0

pH=6

0.1

0.0

0.0

pH=5

0.1

34

pH=6

0.0

Dense, moist to wet, brown, silty, sandy
GRAVEL with some cbbles and trace
decomposing organic woody debris (Fill)
GM

Stiff, moist, gray, silty CLAY with some
gravel (Fill) CH

Medium stiff, moist to wet, silty CLAY with
trace gravel and wood debris (Fill) CH

Layer of rock with log from 9 to 9.5 feet

Abundant wood debris and perched
groundwater from 11 to 12 feet
Trace to some wood debris 12 to 16 feet

Medium stiff to stiff, wet to saturated,
brown-gray, silty CLAY with some sand,
gravel and cobbles, and abundant wood
debris (Fill) CH-GM

Stiff, moist, gray, silty CLAY with trace
organics (Native) CH

Dense, wet, gray, silty, sandy GRAVEL
(Native) GM

Becomes saturated

Test pit terminated at approximately 24.5
feet

4/23/13
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G-8

G-9

Location:
Approximate ground surface elevation:

LEGEND

Soil Description

TESTING

Test Pit No.: TP-2-13

PROJECT: Mill Race Stormwater Facility JOB No. 3-61M-12790-0

Analytical Tests

Atterberg Test
(PI shown)

Grain Size Analysis
(% fines shown)

JF

Trackhoe
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17

0.4

pH=5

0.2

pH=5

42

0,2

pH=5

0.0

pH=5

0.2

pH=5

0.1

pH=6

Dense, moist, brown, silty, sandy GRAVEL
with some cobbles (Fill) GM

Dense, wet to saturated, gray, silty, sandy
GRAVEL with some cobbles (Fill) GM

Medium stiff, moist, gray, silty CLAY with
trace gravel (Fill) CH

Becomes very stiff with brown mottling

Becomes brown with gray mottling

Dense, wet, gray, silty, sandy GRAVEL with
some clay (Native) GM
Becomes saturated at 22 feet

Test pit terminated at approximately 23.5
feet

4/23/13

G-1

G-2

G-3

G-4

G-5

G-6

Location:
Approximate ground surface elevation:
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Soil Description
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S-1

S-2

S-3

S-4

S-5 68

2-inch asphalt covering:  Medium dense,
moist, sandy, fine GRAVEL with some silt
(Fill) GP-GM

contact by drilling change

Soft, moist, gray, gravelly CLAY with trace
sand. Low plasticity (Native) CL

becomes CLAY. Medium plasticity

becomes gray with brown mottles

contact by gravelly drilling

Dense, wet, gray, sandy, fine to coarse
GRAVEL with trace silt/clay (Native) GW

caving of hole noted to 25 feet

becomes very dense
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S-6

S-7

S-8

S-9

S-10

72

51

50/5

50/4

50/5

becomes trace fines to clean

contact by drilling change

SILTSTONE, light gray, weak (friable)
unweathered, massive- no apparent
structure

Boring terminated at approximately 50.4 feet
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S-1

S-2

S-3

S-4

S-5

68

54

Dense, moist GRAVEL with some sand and
silt (Fill) GP

Medium stiff, moist, mottled reddish brown
and gray, silty CLAY. High plasticity (Native)
CH

becomes soft, gray CLAY, medium plasticity

becomes medium stiff

contact by drilling change, becomes gravelly

Very dense, wet, gray, fine to coarse
GRAVEL with some sand and trace silt.
Sub-angular to rounded, well graded.
(Native) GW
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S-6

S-7

S-8

S-9

S-10

60

59

50/6

50/3

50/4

sand fraction of sample becomes coarse

sand fraction of sample becomes well
graded

contact by drilling change

SILTSTONE, light gray, fresh, unweathered,
weak, massive - no apparent structure

Boring terminated at approximately 50.4 feet
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APPENDIX B
LABORATORY TESTING PROCEDURES AND RESULTS

461M-127901-0

The following paragraphs describe our procedures associated with the laboratory tests AMEC
conducted for this project. Graphical results of certain laboratory tests are enclosed in this appendix.

Visual Classification Procedures

Visual soil classifications were conducted on all samples in the field and on selected samples in our
laboratory. All soils were classified in general accordance with the Unified Soil Classification System,
which includes color, relative moisture content, primary soil type (based on grain size), and any
accessory soil types. The resulting soil classifications are presented on the exploration logs contained
in Appendix A.

Moisture Content Determination Procedures

Moisture content determinations were performed on representative samples to aid in identification and
correlation of soil types. All determinations were made in general accordance with ASTM D-2216. The
results of these tests are shown on the exploration logs contained in Appendix A.

Atterberg Limit Determination Procedures

Atterberg limits are used primarily for classifying and indexing cohesive soils. The liquid and plastic
limits, which are defined as the moisture contents of a cohesive soil at arbitrarily established limits for
liquid and plastic behavior, were determined for selected samples in general accordance with ASTM
D-4318. The results of these tests are presented on the enclosed Atterberg limit graphs and on the
exploration logs contained in Appendix A.

No. “200-Wash” Analysis Procedures

A “200-wash” is a procedure in which the fine-grained soil fraction is separated from the sand and
gravel by washing the soil on a U.S. No. 200 sieve. A “200-wash” analysis was performed on a
selected soil sample obtained from our explorations in general accordance with ASTM D-1140. The
result of this analysis is presented in the enclosed table and was used in our soil classifications shown
on the exploration logs contained in Appendix A.

Grain-size Analysis Procedures

A grain-size analysis indicates the range of soil particle diameters included in a particular sample.
Grain-size analyses were performed on representative samples in general accordance with ASTM D-
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422. The results of these tests are presented on the enclosed grain-size distribution graphs and were
used in soil classifications shown on the exploration logs contained in Appendix A.

Unconfined Compression Test Procedures

The unconfined compression test was performed on relatively undisturbed cylindrical samples
obtained from Shelby tube samplers in general accordance with ASTM D-2166. Soil core specimens
were subjected to axial loads, and taken to failure.  The peak strength prior to sample failure is
typically interpreted to represent the unconfined compressive strength.  The results of these tests are
presented on the enclosed laboratory testing results.

Modified Proctor Test Procedures

The test consists of compacting the soil or aggregate to be tested into a standard mold using a
standardized compactive energy at several moisture contents. The maximum dry density and
optimum moisture content is determined from the results of the test. The modified proctor test was
performed on representative samples in general accordance with ASTM D-1557. The results of these
tests are presented on the enclosed laboratory testing results.
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B-1 6.5 - 8.5 FAT CLAY (CH) 1762 67 29 38 94.1 0.0 0.0 39.6 77.3

B-2 10 - 12 FAT CLAY(CH) 2572 58 28 30 92.4 0.0 7.6 54.9 37.4 38.9 81.1

B-2 20 CLAYEY SAND with GRAVEL(SC) 24.3 34.7 41.0 27.7

B-5 15 - 17 ELASTIC SILT(MH) 1414 53 29 24 92.0 0.0 8.0 56.0 36.0 42.6 78.1

TP-1 5 8.3

TP-1 12 44.4

TP-2 3 CLAYEY GRAVEL(GC) 15.8 69.9 14.4 10.4

TP-3 5 43.9

TP-4 5 34.4

TP-5 6 36.4

TP-5 15 FAT CLAY(CH) 64 23 41 90.6 0.0 9.4 53.0 37.6 44.7

TP-5 22 WELL-GRADED GRAVEL with

SILT(GW-GM)

10.0 76.0 14.0 10.4

TP-5 23 SILTY SAND(SM) NP NP NP 25.6 0.0 0.0 24.3

TP-6 2.5 22.5

TP-7 13 26.6

TP-8 4 41.4

Sheet  1  of  1
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