Aron Faegre, AIA, PE 13200 Fielding Road Lake Oswego Oregon 97034 503-880-1469 faegre@earthlink.net
February 25, 2025

Alex Thomas, Planning and Programs Manager
Tony Beach, State Airports Manager

Oregon Department of Aviation

Brandy Steffen, JLA

Oregon Department of Aviation

3040 25% Ste SE

Salem, OR 97602
Alex.R.Thomas@odav.oregon.gov

Re: Aurora State Airport Master Plan Proposed Preferred Alternative
HDSE Septic Drainfield Correction of the Record and Next Steps Forward

Mr. Thomas, Mr. Beach, and Ms. Steffen:

This letter is to provide comment on ODAV’s draft master plan for the Aurora State
Airport, with particular attention to the issue of the HDSE drainfield at the south end
of the airport. Please share this letter with the ODAV and FAA design team, and
enter it into the record for the Oregon Department of Aviation’s (ODAV) proposed
“Preferred Alternative” for the Aurora State Airport Master Plan.

1. Correcting the Record: History of the HDSE Proposal to Strengthen the
Drainfield— ODAV was not awaiting any answer from HDSE to ODAV questions.
ODAV Advised HDSE that ODAV Preferred to study HDSE effluent being taken
to the Columbia Helicopter drainfield.

There has been much discussion during the past two PAC meetings about HDSE’s
proposal to modify the existing drainfield in the Runway Safety Area at the south end
of the runway, by using a top layer of modern geofabrics through which grass can
grow up through. A very detailed geotechnical report by NV5 dated November 8,
2021 (Exhibit 6 to this letter) was provided to ODAV showing through engineering
analysis of existing soils at the site that the proposed modification would result in
soil strength consistent with FAA’s guidance for soil in Runway Safety Areas.

During the PAC meetings, ODAV asserted that it had questions about the proposed
modification to the existing drainfield that were not answered, and that it was
HDSE’s failure to respond that caused ODAV to decide to remove HDSE’s drainfield.
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For example, in the ODAV issued transcript of PAC Meeting #9 on February 11, 2025
Tony Beach states:

[Tony Beach] 17:36:59
We have.. gone thoroughly over the report that you've submitted and And we had
questions that as far as we're aware have not been answered.

In fact, ODAV had asked numerous questions about the NV5 report, to which the
NV5 and the HDSE team had provided written answers on December 20, 2021. See
attached Exhibit 1. ODAV next asked follow-up questions in an email dated February
7, 2022. See attached Exhibit 2. The follow-up questions were extremely detailed
geotechnical ones, the answers for which would surely trigger further ODAV
questions. At this point drainfield strengthening was not an issue, just the specific
design. Therefore, the HDSE team requested that all questions be answered in a
meeting with ODAV’s geotechnical engineer (GRI) and HDSE’s engineer (NV5), to
enable a drainfield strengthening plan to move forward.

Thus, ODAV’s Tony Beach on February 7, 2022 issued an invitation for a Teams
meeting on February 16, 2022 at 10am (see attached Exhibit 3: Aron Faegre meeting
confirmation). The meeting invitation went to Tony Beach (ODAV), Betty Stansbury
(then the ODAV director), James Kirby (an engineer with Century West), Tony
Helbling (then the President of HDSE), Ted Millar (HDSE Board member), and Aron
Faegre. Also attending the meeting was Brett Shipton (an engineer with NV5) using
Aron Faegre’s link. ODAV’s last round of detailed questions were discussed and
resolved with ODAV.

The next communication with ODAV was an email from Tony Beach on February 16,
2022, sent after the meeting (attached as Exhibit 4). It summarized the general
conditions ODAV wished that the Runway Safety Area meet, and suggested the next
step would be “stamped engineering plans that we can review before we agree.”
There were no more questions asked, that were unanswered.

However, the Exhibit 4 email added that ODAV was forbidding NV5 from speaking
with ODAV’s geotechnical engineer GRI. That email also suggested that HDSE
continue to search for other drainfield locations, stating: “Have you considered
locating the drainfields on the new Aurora Airport Business Center (AABC) property,
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or have you tried reaching out to HTS?” HDSE reported back verbally to ODAV that
they had already searched for other locations, including AABC and HTS, and none
were available.

The next step in trying to resolve this issue, was the ODAV Director Betty Stansbury
and Aviation Board Chair Martha Meeker suggesting that perhaps the HDSE effluent
could be piped to the north end of the airport, and use Columbia Helicopter’s
existing septic system and drainfield, located at the north end of the runway. ODAV
indicated it believed that the Columbia Helicopter septic system had capacity for
HDSE’s effluent. HDSE agreed they would cooperate with this goal of looking at
some wider options before settling on the geofabric option for the existing
drainfield. This resulted in ODAV hiring Century West Engineering to do a study of
the possibility of sending HDSE effluent (and perhaps other effluent from other
airport businesses) to Columbia Helicopter’s system. Tony Helbling (then HDSE’s
president) even provided volunteer assistance to this study by calling other airport
companies to gather their effluent flow information to be used in ODAV’s study.

A copy of an email from ODAV director Betty Stansbury is attached as Exhibit 5 which
shows ODAV’s continuing to examine piping HDSE effluent to the Columbia
Helicopter drainfield. Director Stansbury’s email also flagged FAA concerns but
notes that “If a drainage field Engineer” were able to provide documented evidence
that the drainage field will not compromise the safety area’s load bearing capacity
over the length of time the drainage fields remain under the safety area” that ODAV
and FAA could “consider it acceptable.” FAA noted that the drainfield was not
funded by FAA grant money and so, in its view, if it remained in place as
strengthened, would simply be considered a “nonstandard” condition — it did not
require an MOS. We pause to point out here that FAA’s claim that the strengthened
the drainfield would be nonstandard, is technically inaccurate because strengthening
the drainfield consistent with FAA’s AC guidance would make the drainfield a wholly
standard, not nonstandard, condition.

Regardless, in response to her Exhibit 5 email, HDSE pointed out to Director
Stansbury that HDSE’s 2021 geotechnical study provided the specific information by
an engineering company — NV5 —that provides engineering expertise for airfields all
over the United States, demonstrating that HDSE’s proposed geofabric strengthening
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was consistent with FAA’s AC guidance and the FAA representative’s email that
Stansbury cited in Exhibit 5.

Unfortunately, HDSE is still awaiting the outcome of that septic study by ODAV. But it
is important to be clear that it is ODAV that had asked for a hold on the HDSE
geofabric project. It is time for ODAV to share what their study found.

2. HDSE has submitted detailed geotechnical engineering analysis showing that
the proposed reconstruction of the drainfield with geofabric will comply with
FAA standards, and that the septic drainfield will continue to function per DEQ
standards.

The REPORT OF GEOTECHNICAL ENGINEERING SERVICES, Aurora State Airport, Septic
Drain Field Improvements for HDSE Sewer System, Aurora, Oregon November 8,
2021 was prepared by NV5 ( https://www.nv5.com/ ) and is attached as Exhibit 6, for
ease of reference. NV5 is an internationally recognized geotechnical firm with an
office in Wilsonville, Oregon, and has provided extensive engineering work on
airports all over the United States. The report was prepared by Brett Shipton,
Principal Engineer, and contains his stamp as an Oregon Registered Professional
Engineer. The report discusses FAA guidance in detail and shows that the use of the
geofabric ensures the drainfields are fully consistent with the Runway Safety Area
soil compaction guidance. When HDSE completes its work, its southend drainfield
will not be a “nonstandard” condition.

The designer of the HDSE septic system, including the drainfield, is Environmental
Management Systems (EMS) https://envmgtsys.com/ located in Portland, Oregon. A
letter is attached as Exhibit 7 from EMS principal Bob Sweeney, confirming that the
addition of the strengthening geofabric demonstrates that the drainfield will
continue to operate fully in compliance with all DEQ standards for drainfields. Bob
Sweeney was integral to suggesting that the geofabric material to strengthen the
drainfield consistent with FAA’s guidance.

Finally, my firm Aron Faegre, AlA, PE, Airport Planning is ready, willing, and able to
oversee the project as a whole for HDSE. Aron Faegre is an architect, civil engineer,
physicist, and pilot who has been the lead planner and designer on over two
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hundred airport planning and development projects in Oregon, Washington,
California, New York, and British Columbia over the past 35 years. He has a Master
of Architecture from MIT and a Bachelor of Physics from Reed College. It is noted
that FAA’s Airport Design AC150-5300-13B acknowledges that utility systems can be
located in the Runway Safety Area as noted in Section 3.10.1.5 since it specifically
discusses the requirements for “foundations, inlets, and manholes” that are located
in the Runway Safety Area. Aron Faegre will coordinate additional civil engineering
and survey work to ensure: a) overall longitudinal and transverse grading is fully
consistent with FAA standards for Runway Safety Areas; b) all utility control boxes for
valves and controls have traffic rated lids to match the soil load capacity
requirements; and c) the drainfield area remains object free above ground per FAA
standards.

Respectfully submitted,

Aron Faegre, AlA, PE
Aron Faegre Airport Planning and Design

Attached Exhibits:

e Exhibit 1: NV5 and Faegre response to ODAV Tony Beach by email December
20, 2021, 145 pages, which includes the Attachments 1 through 6.

e Exhibit 2: ODAV Tony Beach email February 7, 2022 at 8:06am with additional
guestions to HDSE, 10 pages.

e Exhibit 3: ODAV Tony Beach email February 7, 2022 invitation for an HDSE
Teams Meeting February 16, 2022 at 10am, 1 page.

e Exhibit 4: ODAV Tony Beach email February 16, 2022 at 12:56pm following the
HDSE meeting, 1 page.
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e Exhibit 5: ODAV Betty Stansbury email May 26, 2022 discussing the Columbia
Helicopters septic system option relative to HDSE, 2 pages.

e Exhibit 6: NV5 geotechnical report, REPORT OF GEOTECHNICAL ENGINEERING
SERVICES, Aurora State Airport, Septic Drain Field Improvements for HDSE
Sewer System, Aurora, Oregon November 8, 2021, 35 pages.

e Exhibit 7: EMS septic system letter: Suitability of Proposed Modifications to
the Onsite Wastewater Treatment System Drainfield at Aurora State Airport,
February 25, 2025, 6 pages.



Exhibit 1

NV5 and Aron Faegre response to ODA email from Tony Beach dated December 9, 2021 4:20 PM
concerning HDSE drainfield expansion area at UAO December 20, 2021

Aron,

Here is our response to the questions from the airport’s geotechnical consultant along with all of the

attachments.

Brett

Field Data Collection
0 Date of soil sampling

We conducted 2 site visits: September 9, 2021 and October 11, 2021. The samples for
proctor testing were collected on October 11, 2021.

Were any logs prepared to describe the bulk sampling results?

Logs were not prepared for bulk samples. A bulk sample was collected from each

area. Each bulk sample was not collected from a discrete test location. Soil collected
from the testing locations were combined to form the bulk sample that was tested in the
laboratory. Separate bulk samples from the existing and proposed drain field were
prepared and tested in the laboratory.

Was a sieve analysis and/or Atterberg Limits test performed to validate the Silt visual
classification?

Sieve tests and/or Atterberg Limits tests were not conducted. The samples were visually
classified in the field and in the laboratory. Other geotechnical studies at Aurora State
Airport confirm our classification. Laboratory tests from these studies were used in
conjunction with our visual classification to classify the soil. We have attached a copy of
pertinent information from these studies (Attachment 1 - Lab Data).

Was infiltration testing performed? If not, why?

Drain field design will be conducted by others and therefore we did not conduct
infiltration testing as part of scope of services. A drain field feasibility study was
conducted by Environmental Management Systems, Inc. A November 5, 2020 report
that documents their study is attached (Attachment 2 - EMS drainfield feasibility

report.pdf).

As-builts or other construction documents pertaining to the existing drain field
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NV5 and Aron Faegre response to ODA email from Tony Beach dated December 9, 2021 4:20 PM
concerning HDSE drainfield expansion area at UAO December 20, 2021

To be provided by others. [Note: Attachment 6 added by Aron Faegre to this memo for
providing this information to Tony Beach.]

Report references

(0}

Geoweb design procedure
The Geoweb design procedure is attached: “GeoWeb Load Support System, Technical
Overview” (Attachment 3 - Geoweb Technical Overview.pdf)

Provide addition discussion on how the 6-inch geoweb, with 2/3 aggregate and 1/3
topsoil, replaces 12 inches of compacted soil.

According to the FAA Airport Construction Standards (AC150/5370-10) ltem P-152, the
specified method of stabilizing the subgrade outside of paved areas is to compact the
upper 12-inches to at least 95 percent of the maximum dry density, as determined by
ASTM D698. It is further specified that the upper 4 inches must be scarified and be in a
loose state. The intent of this is to provide a subgrade that can support snow removal
equipment, aircraft rescue and firefighting equipment, and an occasional aircraft
without causing damage to the aircraft. The intent of the geoweb is to provide a
subgrade that will provide a subgrade that will support such traffic. It does so by
confining the infill soil with the cells which gives the infill soil added shear strength when
it is loaded from the top. It reduces the stress directly below the loaded area by
transferring stress to the cell walls. Our calculation shows that the Geoweb provides a
subgrade with an adequate factor of safety.

Equivalent Single Wheel Load source
AASHTO H20: AASHTO HB-17 Standard Specifications for Highway Bridges, 17th Edition
standard

Gulfstream 550: Gulfstream Flight Ops, Operations Briefing, Pavement Weight Bearing
Capacity (CAN/PCN) a copy is attached (Attachment 4 - Gulfstream Flight Ops.pdf)

Source identifying the critical aircraft type

A Gulfstream G-V aircraft was selected based on a report prepared by Geotechnical
Resources, Inc., dated September 16, 2019, that documents a pavement evaluation of
Runway 17-35 at Aurora State Airport. We have attached a copy of that report
(Attachment 5 — GRI Report)

Report figures

(0}
(0}

Figure A-1: graphic does not show up in the provided pdf
Figure A-2: graphic does not show up in the provided pdf
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NV5 and Aron Faegre response to ODA email from Tony Beach dated December 9, 2021 4:20 PM
concerning HDSE drainfield expansion area at UAO December 20, 2021

We have attached another copy of our report that a shows Figures A-1 and A-2 when
opened with Bluebeam Revu X64 Version 2016.5.1 and with Google Chrome Version
96.0.4664.110

“Such stringent compaction is not permitted in the soil cover of drain fields”
0 Where does this statement come from?
This statement was written by NV5 based on the requirement from drain filed designer
that the drain field cover material must allow evapotranspiration and oxygen exchange
to function efficiently. Compacted soil will inhibit both of these processes.

In addition to the list above, we will also need specifics on the proposed Geoweb reinforced drain field
construction.

- Materials/Construction Proposed
0 What materials specification is to be used (ODOT, proprietary, etc.) for the aggregate?
Per the GeoWeb Manufacturer the infill material should consist of one third pulverized
topsoil and two thirds crushed aggregate. The aggregate portion should be crushed rock
that has a particle size range from 0.375 to 1.0 inches with a D50 of 0.5 inches and a 30
percent void space. The engineered fill should lightly be compacted to allow vegetation
growth.

0 What compaction specifications and test methods are proposed to achieve the
proposed Geoweb strengths?
After the cells have been filled the prepared ground surface should be proofrolled with a
fully loaded dump truck. Some rutting and deflection is acceptable considering that the
FAA specifies the upper 4-inches of subgrade consist loose uncompacted soil over 12-
inches of compacted subgrade.

0 What compaction specifications and test methods are proposed for soil layers to be
placed along with the Geoweb?
The only other soil that will be placed is the washed gravel or drain rock in the drainage
trenches. We recommend only light compaction of this material until it is well
keyed. Even at this level of compaction we believe its load bearing characteristics will be
superior to the soil that exists in the RSA. Over compacting this material will inhibit its
drainage characteristics
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NV5 and Aron Faegre response to ODA email from Tony Beach dated December 9, 2021 4:20 PM
concerning HDSE drainfield expansion area at UAO December 20, 2021

0 What subgrade compaction specifications and test methods are proposed for the
expanded drain field areas?
See our response to the two prior questions.

0 What materials are proposed for use in the rest of the elements of the drain field
system (pipes, manifolds, perf spec., etc.)?
To be addressed by others. [[Note: Attachment 6 added by Aron Faegre to this memo for
providing this information to Tony Beach.]

Attachments:

Attachment 1 — Lab Data

Attachment 2 — EMS drainfield feasibility report
Attachment 3 — Geoweb Technical Overview

Attachment 4 — Gulfstream Flight Ops

Attachment 5 — GRI Report

Attachment 6 — Construction Documents for HDSE Drainfield
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Exhibit 1, Attachment 1

SITE
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APPENDIX A
FIELD EXPLORATIONS

GENERAL

We explored subsurface conditions at the site by drilling one boring (B-1) to a depth of 26.5 feet
BGS and completing one CPT probe (CPT-1) to a depth of approximately 58.7 feet BGS. The
boring was drilled on February 22, 2019 using a trailer-mounted drill rig and solid-stem drilling
techniques by Dan J. Fischer Excavating, Inc. of Forest Grove, Oregon. The exploration log is
presented in this appendix. The CPT data are presented in Appendix B.

The approximate locations of the explorations are shown on Figure 2. Exploration locations
were chosen based on preliminary site plan provided to our office by N.D. Eryou, PhD, P.E. The
exploration locations were determined by pacing from existing site features and should be
accurate implied by the methods used.

SOIL SAMPLING

Samples were collected from the boring using 1%-inch-inner diameter SPT split-barrel sampler in
general accordance with ASTM D1586. The sampler was driven into the soil with a 140-pound
hammer free-falling 30 inches. The sampler was driven a total distance of 18 inches. The
number of blows required to drive the sampler the final 12 inches is recorded on the exploration
log, unless otherwise noted. Samples were generally collected at 2.5- to 5-foot intervals
throughout the depth of the boring. In addition, relatively undisturbed samples were collected
by pushing thin-walled standard Shelby tubes into the base of the exploration in general
accordance with ASTM D1587. Sampling methods and intervals are shown on the exploration

log.

We understand that calibration of the SPT hammer used by Dan J. Fischer Excavating, Inc. has not
been completed. The SPT blows completed by Dan J. Fischer Excavating, Inc. were conducted
using two wraps around a cathead.

SOIL CLASSIFICATION

The soil samples were classified in accordance with the “Explorations Key” (Table A-1) and “Soil
Classification System” (Table A-2), which are presented in this appendix. The exploration log
indicates the depths at which the soils or their characteristics change, although the change
actually could be gradual. If the change occurred between sample locations, the depth was
interpreted. Classifications are shown on the exploration log.

LABORATORY TESTING

We visually examined soil samples collected from the exploration to confirm field classifications.
We also performed the following laboratory testing.

DESIGNE A1 CentrexCon-4-01:032519



MOISTURE CONTENT

We tested the natural moisture content of select soil samples in general accordance with
ASTM D2216. The natural moisture content is a ratio of the weight of the water to soil in a test
sample and is expressed as a percentage. The test results are presented in this appendix.

ATTERBERG LIMITS TESTING

Atterberg limits (plastic and liquid limits) testing was performed on a select soil sample in
general accordance with ASTM D4318. The plastic limit is defined as the moisture content where
the soil becomes brittle. The liquid limit is defined as the moisture content where the soil begins
to act similar to a liquid. The plasticity index is the difference between the liquid and plastic
limits. The test results are presented in thisappendix.

PARTICLE-SIZE ANALYSES

Particle-size analysis was completed on select soil samples in general accordance with
ASTM D1140. The test results are presented in this appendix.

DES|GN§ A-2 CentrexCon-4-01:032519



SYMBOL

SAMPLING DESCRIPTION

q < o o o= pes B s .

Location of sample obtained in general accordance with ASTM D 1586 Standard Penetration Test

with recovery

Location of sample obtained using thin-wall Shelby tube or Geoprobe® sampler in general
accordance with ASTM D 1587 with recovery

Location of sample obtained using Dames & Moore sampler and 300-pound hammer or pushed

with recovery

Location of sample obtained using Dames & Moore sampler and 140-pound hammer or pushed

with recovery

Location of sample obtained using 3-inch-O.D. California split-spoon sampler and 140-pound

hammer

Location of grab sample

Rock coring interval

Water level during drilling

Water level taken on date shown

Graphic Log of Soil and Rock Types

KL Observed contact between soil or
L3 ] / rock units (at depth indicated)

Inferred contact between soil or

rock units (at approximate
depths indicated)

GEOTECHNICAL TESTING EXPLANATIONS
ATT Atterberg Limits P Pushed Sample
CBR California Bearing Ratio PP Pocket Penetrometer
CON Consolidation P200 Percent Passing U.S. Standard No. 200
DD Dry Density Sieve
DS Direct Shear RES Resilient Modulus
HYD Hydrometer Gradation SIEV Sieve Gradation
MC Moisture Content TOR Torvane
MD Moisture-Density Relationship ucC Unconfined Compressive Strength
NP Nonplastic VS Vane Shear
ocC Organic Content kPa Kilopascal
ENVIRONMENTAL TESTING EXPLANATIONS
CA Sample Submitted for Chemical Analysis ND Not Detected
P Pushed Sample NS No Visible Sheen
PID Photoionization Detector Headspace SS Slight Sheen
Analysis MS Moderate Sheen
ppm Parts per Million HS Heavy Sheen

[@FDEsIGN

9450 SW Commerce Circle - Suite 300
Wilsonville OR 97070
503.968.8787 www.geodesigninc.com

EXPLORATION KEY

TABLE A-1
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RELATIVE DENSITY - COARSE-GRAINED SOIL

Relaive Densicy | Sandard Penetration [ Dames & Moo samer | D e
Very Loose 0-4 0-11 0-4
Loose 4-10 11-26 4-10
Medium Dense 10-30 26 - 74 10-30
Dense 30-50 74 -120 30-47
Very Dense More than 50 More than 120 More than 47

CONSISTENCY - FINE-GRAINED SOIL

Consistency PZLl':?:&gn Damszsmcgrx)ll\él'?ore Dames & Moore Sampler | Unconfined Compressive
Resistance (140-pound hammer) (300-pound hammer) Strength (tsf)
Very Soft Less than 2 Less than 3 Less than 2 Less than 0.25
Soft 2-4 3-6 2-5 0.25-0.50
Medium Stiff 4-8 6-12 5-9 0.50-1.0
Stiff 8-15 12 - 25 9-19 1.0-2.0
Very Stiff 15-30 25 - 65 19 - 31 2.0-4.0
Hard More than 30 More than 65 More than 31 More than 4.0
PRIMARY SOIL DIVISIONS GROUP SYMBOL GROUP NAME
CLEAN GRAVEL
GRAVEL (< 5% fines) GW or GP GRAVEL
( than 50%of GRAVEL WITH FINES GW-GM or GP-GM GRAVEL with silt
more than 50% o o o/ £ -
coarse fraction (= 5% and < 12% fines) GW-GC or GP-GC GRA.\VEL with clay
COMSE | (e | GRAVELWITH FNes & iy CRAVEL
GRAINED SOIL : (> 12% fines) _clayey
GC-GM silty, clayey GRAVEL
(more than 50% CLEAN SAND
Nretgi(;](;adlcn ) SAND (<5% fines) SW or SP SAND
o. sieve
(50% ; SAND WITH FINES SW-SM or SP-SM SAND with silt
6 or more o o o/ £ -
coarse fraction (= 5% and < 12% fines) Sw-scsi/lr SP-SC SANID Vg,:::“;lay
passing silty
. SAND WITH FINES
No. 4 sieve) (> 12% fines) SC . clayey SAND
SC-SM silty, clayey SAND
ML SILT
FINE-GRAINED . CL CLAY
SOIL Liquid limit less than 50 CLML Silty CLAY
5 SILT AND CLAY oL ORGANIC SILT or ORGANIC CLAY]
(50% or more
passing MH SILT
No. 200 sieve) Liquid limit 50 or greater CH CLAY
OH ORGANIC SILT or ORGANIC CLAY]
HIGHLY ORGANIC SOIL PT PEAT
MOISTURE
CLASSIFICATION ADDITIONAL CONSTITUENTS
Secondary granular components or other materials
Term Field Test such as organics, man-made debris, etc.
Silt and Clay In: Sand and Gravel In:
dr very low moisture, Percent | Fine-Grained Coarse- Percent| Fine-Grained Coarse-
Y dry to touch Soil Grained Soil Soil Grained Soil
moist damp, without <5 trace trace <5 trace trace
° visible moisture 5-12 minor with 5-15 minor minor
wet visible free water, >12 some silty/clayey 15-30 with with
usually saturated > 30 sandy/gravelly Indicate %
GEO Y
0450 SW ComQCEECEIEEiL\!; SOIL CLASSIFICATION SYSTEM TABLE A-2

Wilsonville OR 97070
503.968.8787 www.geodesigninc.com
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PRINT DATE: 3/22/19:KM:KT

BORING LOG CENTREXCON-4-01-B1.GP) GEODESIGN.GDT

Z
g Szl o w| asowcounT INST(?\CI)_LATIONSAND
DEPTH| v MATERIAL DESCRIPTION <&i| £ | Z| @ MOISTURE CONTENT % MMENT
FEET § wOo| | <| [0 rab% [Z7] CORE REC%
< ] =] v
0—-O 0 50 100
' _i?cfyé Dense, gray-brown, silty GRAVEL with Das |
3 sand and cobbles (GM), trace organics [ ] A
% (rootlets, woody debris); moist - FILL.
4
CC Perched water at 2.0 feet.
] Medium stiff, yellow-brown with brown 3.0 | PP A o op 1 25 1ot
| mottled SILT (ML), minor clay, trace '
| sand; moist, sand is fine. 2
5.0 — . z
i with sand at 5.0 feet ; e S
| P200 [ F'S o P200 = 83% §
PP . °
- PP = 1.0 tsf 2
7.5 — -
] ¥
| wet, interbeds of CLAY and silty SAND
i (1 to 3 inches thick) at 8.0 feet o
10.0 :
i 7 : P200 = 76%
Pﬁgo rS ® PP =1.0 tsf
12.5—
15.0 . . . . _
| very stiff; without interbeds, laminated 23 Et;;si/-" tsf
] (1 to 2 inches thick) at 15.0 feet o AO PL - 24%
17.5—
I Medium dense, Tight gray-brown, silty | 185
SAND (SM); wet, sand is fine.
16 b
o200 ° P200 = 32%
1 Stiff, light brown SILT (ML), trace sand 21.0
| and clay; moist.
Loose, light brown, silty SAND (SM); wet, | 23-0 Driller Comment: sand at
sand is medium, micaceous. 23.0 feet.
7 : P200 = 12%
P200 H A O
Exploration terminated at a depth of 26.5 Surface elevation was not
- measured at the time of
275 | 26.5 feet due to heavy, wet sand. exploration.
] Hammer efficiency factor is unknown.
| SPT completed using two wraps with a
i cathead.
30.0 0 5-0 100

DRILLED BY: Dan J. Fischer Excavating, Inc.

LOGGED BY: J. Hook

COMPLETED: 02/22/19

BORING METHOD: solid-stem auger (see document text)

BORING BIT DIAMETER: 4 inches

CENTREXCON-4-01

ST DESIGIE

9450 SW Commerce Circle - Suite 300
Wilsonville OR 97070
503.968.8787 www.geodesigninc.com

BORING B-1

MARCH 2019

AURORA AIRPORT FUEL FARM
AURORA, OR

FIGURE A-1
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SAMPLE INFORMATION SIEVE ATTERBERG LIMITS
MOISTURE DRY
EXPLORATION S&"ﬂ,?ﬁ ELEVATION | CONTENT [ DENSITY | GrAVEL SAND P200 LQUID | PLASTIC |PLASTICITY
NUMBER (FEET) (FEem) | (PERCENT) (PCF) (PERCENT) | (PERCENT) | (PERCENT) LIMIT LIMIT INDEX
B-1 0.0 5
B-1 2.5 35
B-1 5.0 38 83
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B-1 15.0 30 28 24 4
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B-1 20.1 32
B-1 25.0 27 12
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DISTINCTION BETWEEN FIELD LOGS AND FINAL LOGS

A field log is prepared for each boring or test pit by our field representative. The log contains information concerning
sampling depths and the presence of various moterials such as grovel, cobbles, and fill, and observations of ground water.

It also contains our interpretation of the soil conditions between samples. The final logs presented in this report
represent our interpretation of the contents of the field logs and the results of the laboratory examinations and tests.
Our recommendations are based on the contents of the final logs and the information contained therein and not on
the field logs.

VARIATION IN SOILS BETWEEN TEST PITS AND BORINGS

The dnol logond reloted infomnoGon depict subsudoce condiGons only ot the speciWc locoGon ond on the dote indicoted.
Those using the informotion contained herein should be aware that soil conditions at other locations or on other dates
may differ.  Actual foundation or subgrade conditions should be confirmed by us during construction.

TRANSITION B EEN SOIL OR ROCK TYPES

The lines designating the interface between soil, fill or rock on the final logs and on subsurface profiles presented in the
report are determined by interpolation ond are therefore approximote. The transition between the materials may be

obrupt or gradual. Only at boring or test pit locations should profiles be considered as reasonably accurate and then
only to the degree implied by the notes thereon.

SAMPLE OR TEST SYMBOLS

S — Grab Samples
SS — Standard Penetration Test Sample (split—spoon)
SH — Thin—wolled Shelby Tube Sample

C — Core Sample
CS — Continuous Sample

Sample Number
Boring or Test Pit Number
Sample Type

-Top of Sample Attempt

Recovered Portion . .
A Standard Penetration Test Resistance equals the number

of blows a 140 I|b. weight falling 3O in. is required to drive
a standard split— spoon sampler 1 ft.  Practical refusal is
equal to 50 or more blows per 6 in. of sampler penetration.

@ Water Content (@).

Unrec overed Portion (large
circle indicates no recovery)

Bottom of Sample Attempt

7 ) N
UNIMED SOIL OLASSIMCAION SYMBOLS MELO SHEAR STRENGTH TEST

G — Gravel W — Well Graded Shear strength measurements on test pit side
S — Sand P — Poorly Graded wolfs, blocks of soil or Shelby tube samples
M — Silt L — Low Plasticity are typically made with Torvane or pocket
C — Clay H — High Plosticity penetrometer devices.

\ Pt — Peat O — Organic y

AN

TYPICAL SOIL/ROCK SYMBOLS

Sond [[m silt

% Clay Gravel

Zl

WATER TABLE

Water Table Location

(1/31/00) Date of Measurement

E% Basalt Siltstone

Piezometer Tip Location (it used)

r'r

FOUNDATION FEYGINEERING |G,
PROEESSIGING GEOTERCEMICALS BRI VEHS
820 N4 QORMALLL ATESVE

CORVALES. O ¥T350-4687

BUS. (B))766v7834E  PXX ((54))y BFLTRHE

SYMBOL KEY

BORING AND TEST PIT LOGS




Explanation of Common Terms Used in Soil Descriptions

field Identification Cohesive Soils Gronulor Soils " ™"
SPT (tel) Term SPT Term
E;’?i'gt’ penetrated several inches 0—1 0.125 | Very Soft 0— 4 Very Loose
Eosily penetrated several inches _
by thumb. 2 —14 0.123 0.25 | Soft 5 —10 Loose
Can be penetrated several inches Medium Stiff Medium
by thumb with moderate effort. 5—8 0.25—0.50 (Firm) 1" - 30 Dense
Readily indented by thumb but .
penetrated only with great effort. 9 —1g |050 —1.0 | Stiff 31 — %0 Dense
Readily ircinti bipyth tinolpmisxilail. 16 — 30 1.0 — 2.0 | Very Siiff > 50 Very Dense
indented wiithdiffi€icoytyyby 31— 60 | >20 | Hard
+ Undrained shear strength —
Soil Moisture Field Description

Dg Absence of moisture. Dusty. Dry to the touch.

Domp Soil has moisture.  Cohesive soils ore below plastic limit and usually moldable.

Moist Groins appear darkened, but no visible woter. Silt/clay will clump. Sand will bulk. Soils
are often at or near plastic limit.

Wet Visible water on larger grain surfaces. Sand ond cohesionless silt exhibit dilotancy.
Cohesive silt/clay can be readily remolded. Soil leaves wetness on the frond when
squeezed. "Wet" indicotes that the soil is wetter than the optimum moisture content and
above the plastic limit.

Term Pl Plosticity Field Test
Nonplastic 00—z Connot be rolled into a thread.
Low Plasticity 3—15 Can be rolled into a thread with some difficulty.
Medium Plasticity 15—30 Easily rolled into thread.
High Plasticity TO Easily rolled and rerolled into thread.
Tenm Soil Structure Criterio “ Term Soil Cementotion Criterio "
Strotitieb Alternating foyers at least 1 inch Weak Breaks under light finger
thick — describe variation. pressure.
Laminated Alternating layers at less th on Moderate Breaks under hard finger
1 inch thick — describe variation. pressure.
Fissured Contains shears and partings Strong Will not breok with finger
along planss of weakness. pressure.
Slickensides Partings appear glossy or striated.
Blocky Breaks into lumps — crumbly.
Lensed Contains pockets of different soils
L — describe variation.
F ("
mum mmm F%T%%%%WERRMIM COMMON TERMS
E—— SED N CORRKIEL LVENS:
D e LTI SOIL DESCRIPTIONS
BUS. (B4t 767-yemes  PRX (@)} 7685660
.. A A




f E o w * 0
Q
Comments 2l B §F o= n 3 Soil and Rock Description
st gl 6| &
Surface: short grass. Medium stif, clayey SILT, (ML); brown, moist, low plasticity,
: . 1 blocky structure, (topsoih). . _ J
Finerootsextendto+12inches. 020 Soft to medium stiff, clayey SILT, (ML); brown-grey, trace .
iron-staining, moist to wet, low plasticity, micaceous, (alluvium).
2 S-1-1
Moderate seepage noted at +3 feet. 3
4 Mediumstiff SILT, some sand, (ML) brown-grey, wet, non-plastic
to low plasticity, fine sand, (alluvium).
8
9
BOTTOM OF TESTPIT
10—
11
Project No.: 2061108 TestPitLog: TP-1
Surface Elevation: N/A Aurora State Airport Parallel Taxiway Relocation
DateofTestPit:  January 9, 2007 Aurora, Oregon
Comments % | % | § £ ] § FolE Soil and Rock Description
[S]
| i st)P ayeySd.QT tpaa L
1 | alk brod, uo ticity, becky n  turM,”
S-2-1 (topsoi).
Fine roots extend to +18 inches. 2 Medium stiff to stiff, SILT, some clay, trace sand, (CL-ML);
5-2-2 brown-prey, trace iron-staining, moist, medium plasticity,
3 semi-blocky structure, micaceous, (alluvium).
4— 52 Stiff SILT, some clay, trace sand, (CL-ML); brown-grey, moist to
Slowseepage noted at +4feet. wet, low to medium plasticity, fine sand, micaceous, (alluvium).
5;
6_
8
9
BOTTOMOFTESTPT
10-

Project No.: 2061108

Surface Elevation:  N/A

Test Pit Log: TP- 2"

Aurora State Airport Parallel Taxiway Relocation

Date of Test Pit:  January 9, 2007 Aurora, Oregon




£ 5 5|a| -
3 =t k=] e w
Comments 2 g § ‘ é' g vtf S Soil and Rock Description
Su aces short grass. Soft to stiff, SILT, some clay, trace sand, (ML); brown-grey, trace
iron-staining, moist, low to medium plasticity, fine sand,
S-3-1 micaceous, (alluvium).
2
3-
Slow seepage noted at a3.5 feet. . $-3-2 Stiff, clayey SILT, trace sand, (CL-ML); brown-grey; moist to wet,
low to mediumplasticity, fine sand, micaceous, (alluvium).
—
Rapid seepage noted at +6.5 feet. y
8 . I
BOTTOM OF TEST PIT
9
10—
11
Project No.: 2061108 Test Pit Log: TP- 3
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
DateofTestPit: January 9, 2007 Aurora, Oregon
3
3 gl 3
& : |5 & F " B
= 5 T4 5] 1] 2 . .
Comments 2 E g1 8| E = £ Soil and Rock Description
a w J]0 2 [8) [
Surface: short grass. Stiff, SILT, some clay, trace sand, (ML), brown-grey, trace
4 iron-staining, moist to wet, low plasticity, micaceous, (alluvium).
o Blocky structure noted in uppert5 feet.
Fine roots extend to 2 feet. S-4-1 .
3,
Moderate seepage noted at +3 feet.
4,
6,
7- ,
. ,
BOTTOM OF TEST PIT
9N
10—
11-

Project No.: 2061108

Surface Elevation: N/A

Date of Test Pit: January 9, 2007

Test Pit Log: TP- 4
Aurora State Airport Parallel Taxiway Relocation

Aurora, Oregon
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F=) a = 4] ] ) A L
Comments g g Sl a| g e g Soil and Rock Description
a @ J]0] = [$) n
Surface: short grass and trace gravel Medium stiff, gravelly "SLT, some clay, (CL-ML); dark brown,
fill. 1 moist to wet, medium plasticity, fine to coarse, subrounded to
rounded gravel, blocky structure, (fill).
’ Medium stiff to stiff, clayey SILT, (CL-ML); brown-grey, trace
Fine roots extend to +2 feet. S-5-1 - 0.80 iron-staining, moist to wet, medium plasticity, micaceous,
3 (alluvium).
Slow to moderate seepage notedat
+3 feet. 4
Stiff SILT, trace clay and sand (ML)) brown-greys moist to wet,
5 low plasticity, fine sand, micaceous, (alluvium).
6—
7
8-
BOTTOM OF TEST PIT
10—
11—
Project No.: 2061108 Test Pit Log: TP-5
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
Date of Test Pit: January 9, 2007 Aurora, Oregon
2 e
13 el
g1 & F " 3
= » 5 73 o . T
Comments E S8 B - E Soil and Rock Description
3|61 2 [$) [
Surface: short grass and trace gravel. Medium stiff, clayey SILT, trace gravel, (CL-ML); dark brown,
moist, medium plasticity, blocky structure, (topsoil/fill).
5-6-1 [N Medium stiff, clayey SILT, (CL-ML); brown-grey, trace
2 Lo iron-staining, moist to wet, low to medium plasticity, blocky
Fine roots extend to +2 feet. §—6—2 \structure, micaceous, (alluvium).
Stiff SILT, some clay, trace sand, (ML); brown-grey, moist to wet,
Slow to moderate seepage noted at low plasticity, fine sand, micaceous, (alluvium).
+3 feet. 4
5
7
9
BOTTOM OF TEST PIT
10—
11

2061108

Project No.:
Surface Elevation: N/A

Date of Test Pit:

January 9, 2007

Test Pit Log: TP- 6
Aurora State Airport Parallel Taxiway Relocation

Aurora, Oregon
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[ —_
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Comments g £ g 4 § ﬁ E Soil and Rock Description
[a] = o S)
Medium stiff, gravelly SILT, some clay, (ML)/ brown, moist,
. medium plasticity, fine to coarse, subrounded gravel, (fill).
Fine roots extend to +2 feet. 2 574 [ ] Stiff clayey SILT, (ML), brown-grey, trace ironstaining, moist to
3. wet, low plasticity, micaceous, (alluvium).
4
Slow seepage noted at +4 feet.
5
Rapid seepage noted at +5.5 feet. g
=
BOTTOM OF TEST PIT
40—
11-
Project No.: 2061108 Test Pit Log: TP- 7
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
Date of Test Pit: January 9, 2007 Aurora, Oregon
o 2| e
3 E| o
S0 ge L | s
=] = 9 ] 2 . e
Comments S £ 8 8 § *V-) € Soil and Rock Description
o (%] - [&] [&] (2]
Surface: tall grass. Medium stiff to stiff SILT, trace clay and sand, (ML); brown-grey,
1- moist to wet, low plasticity, fine sand, micaceous, (alluvium).
Fine roots extend to 12 inches.
2| s .
3,
Slow seepage noted at +3 feet.
4.,
5,
6,
7A
8,
Rapid seepage noted at £8.5 feet. o
BOTTOM OF TEST PIT
10—
11-

Project No.: 2061108

Surface Elevation: N/A

DateofTestPit: January 9, 2007

Test Pit Log: TP- 8
Aurora State Airport Parallel Taxiway Relocation

Aurora, Oregon
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Comments B ?, g g 2 4 E Soil and Rock Description
o 7] a161 2 &)
Surface: tall grass. Soft to medium stiff, clayey SILT, (ML) dark brown, moist, low to
1- medium plasticity (topsoils ]
$-9-1 Medium stiff, clayey SILT, (CL-ML); grey-brown, trace
iron-staining, moist to wet, medium plasticity, blocky structure,
2 95 micaceous, (alluvium).
Slow seepage noted at +2.5 feet. 3- Stiff SILT, some clay, (ML); brown-grey, moist to wet, low to
medium plasticity, micaceous, (alluvium).
4
5,
Q.
-
9
10-
BOTTOM OF TEST PIT
11
Project No.: 2061108 Test Pit Log: TP-9
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
Date of Test Pit: January 9, 2007 Aurora, Oregon
& = gl = w K]
Q. = 5 Q
Comments 3 E Slgl g 2 E Soi | and Rock Description
ol 2 S &
Surface: short grass. Medium stiff to stiff, clayey SILT, (ML); dark brown, moist, low
plasticity, (possible topsoil).
5-10-1
2
3 . .
S-10-2 Stiff, SILT, some clay, trace sand, (CL-ML); brown-grey, moist,
4 045 medium plasticity, fine sand, micaceous, (alluvium).
5;
6

No ground water encountered to the 9
limit of excavation.

BOTTOM OF TEST PIT

Project No.: 2061108
Surface Elevation: N/A

Date of Test Pit: January 9, 2007

Test Pit Log: TP-10
Aurora State Airport Parallel Taxiway Relocation

Aurora, Oregon
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. gl 3 |
Comments a 1 g 1§ 8 8 i E Soil and Rock Description
8] & [3]6] 81 ¢ )
ASPHALTIC CONCRET E (+4 inches).
Dense CRUSHED ROCK (+14inches), (GW); grey, moist,
C11 | +2-inch minus, (base rock).
1
+3?+-inch, rounded cobble encountered at +18 inches.
Stiff, clayey SILT, (CL-ML), grey, moist, medium plasticity,
SHC-1-2 (alluvium).
No ground water encountered to the
limit of excavation. BOTTOM OF CORE HOLE
} 3_
4 L
5 |
Project No.: 2061108 Core Hole Log: C-1
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
DateofTestPit: January 10, 2007 Aurora, Oregon
s 8 |58 3| b | % . -
Comments g ‘ E } SR . = E Soil and Rock Description
= » Jdjo = o 2
\ \ P ASPHALTIC CONCRETE (14"¢ inches).
c-2-1 . E ¥ Dense CRUSHED ROCK (/+14a inches); (GW); grey to brown,
. ; 4, damp, 1-inch minus, (base rock).
, 5
! i netan
] ;
SHC.2-2 VL[| stiff, clayey SILT, (CL-ML); brown-grey, moist, medium plasticity,
, (alluvium).
No ground water encountered to the -
limit of excavation. BOTTOM OF CORE HOLE
v |
4
54
Project No.: 2061408 Core Hole Log: C-2
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation

Date of Test Pit: January 10, 2007 Aurora, Oregon
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L R -R N I 3
£ 3 B9 8 0 2 . _—
Comments & E S| & B F 3 Soil and Rock Description
o n - O 2 [$) )
ASPHALTIC CONCRETE (#4 inches).
u\ A Dense CRUSHED ROCK (+13 inches), (GW); grey, moist, 2-inch
C-3-1 . ig%@ minus, (base rock).
1 ip% %% ;
No ground water encountered to the cs2 il ]| st ciayey SILT, (CLAIL) grey-brown, tace ron-taining,
limit of excavation. - moist, medium plasticity, micaceous, (alluvium).
BOTTOM OF CORE HOLE
3_.
4~
5,
Project No.: 2061108 Core Hole Log: C-3
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
Date of Test Pit: January 10, 2007 Aurora, Oregon
kS ?;5 2
o a
ot J Sl ® « 5
£ 3 %9 3 1 2 . o
Comments o £ S 8! B = £ Soil and Rock Description
[=) 7] 410 2 [$) [
ASPHALTIC CONCRETE (£5)2 inches).
POl Dense CRUSHED ROCK (£13Y% inches), (GW); grey, moist
% 733& +2-inch minus, (base rock).
1- C-4-1 7 .
Slow seepage noted at +1.5 feet %\Q* 8
/| /1| Stiff, clayey SILT, (CL-MLY}; grey, moist, medium plasticity,
2- | SHC-4-2 l | (alluvium).
3 BOTTOM OF CORE HOLE
4_
5,
Project No.: 2061108 Core Hole Log: C-4
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation

Date of Test Pit: January 10, 2007 Aurora, Ore9on




Comments

-eet

m
[e]

Nogroundwaterencounteredtothe

limit of excavation.

Project No.:
Surface Elevation:

DateofTestPit:

I <
£ B |% 8l B - . -
f & g 8 ] g F I E Soil and Rock Description
(8]
ASPHALTIC CONCRETE (+5 inches).
Dense CRUSHED ROCK (+27 inches), (GW); grey, moist,
+2-inch minus, (base rock).
1 C-5-1
2-
3 BOTTOM OF CORE HOLE
4°
5
2061408 Core Hole Log: C-5
N/A Aurora State Airport Parallel Taxiway Relocation

January 10, 2007 Aurora, Oregon
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Comments s E 0o | & § '(Q E Soil and Rock Description
[a) 4] O O
Medium stff, clayey SILT, (ML); dark brown, moist, low to
medium plasticity, blocky structure, (topsoil).
T Soft to mediu_m_ stiff, clayey SILT, (CLTI\/_IL); light brown-grey,
Moderate seepage noted at +1.5 feet. trace iron-staining, wet, medium plasticity, blocky structure,
_ (alluvium).
3
BOTTOM OF PERMEABILITY TEST
4
6
Project No.: 2061108 Test Pit Log: P-1
Surface Elevation:  N/A Aurora State Airport Parallel Taxiway Relocation
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3 pP-2-1 “Sﬁff',mcﬁy;yisﬁ_‘lf, t?agegaﬁ(f (EI:MI)_;Ab?ovAvr{:g“r»éi}j wet, medium
plasticity, (alluvium).
4 z.
5
BOTTOM OF PERMEABILITY TEST
7

Project No.: 2061108
Surface Elevation: N/A

Date of TestPit: January 9, 2007

Test Pit Log: P-2
Aurora State Airport Parallel Taxiway Relocation

Aurora, Oregon
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Moderate seepage noedat +1.5 feet.

arpp

Water Table

ic, TSF

Soil

and Rock Description

| Symbol

Medium stiff, clayey SIL
medium plasticity, block

plasticity, (alluvium).

T, (ML): dark brown, moist, low to
y structure, (topsoil).

Soft to medium stiff, clayey S"ILT, (CL-ML); brown-grey, trace
iron-staining, wet, medium plasticity, blocky structure, (alluvium).

' 1Stiff, clayey SILT, trace sand, (CL-ML); wet, brown-grey, medium
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Foundation Engineering, Inc.
Aurora State Airport Parallel Taxiway Relocation

Project 2061108
Table 1C. Summary of Field Permeability Testing
Test TestDepth Soil Description Average k V at ue
Location (feet) at Test Depth (cm/sec)
P—1 2.9 Medium stiff, brown-grey, medium plasticity, i3x10-’
Clayey SILT (CL—ML)
P-2 5 Stiff, brown—qrey, medium plasticity, Clayey SILT,; +3x107
trace sand (CL—ML)
.3 7 Stiff, brow n-grey, medium pt asticity, Clayey SILT; +5x10

trace sand (CL ML)

Note: Tests were conducted on January 1 0 and 12, 2007.



Foundation Engineering, Inc.
Aurora State Airport Parallel Taxiw ay Relocation

Project 2061 1 08

Table 2C. Natural Water Content and Atterberg Limits

Sample Sample Natural Water FAA/USCS
Number Depth (feet) | Content (percent) LL PL PI Classification
S-1-1 2.0 —3.0 33.0
§—2—1 1.0 —15 33.7
S-2-2 2.0—3.0 30.3 44 26 17 CL—ML
S—2-3 35—4.0 47.8
S-3-1 0 —15 386
5-3-2 3.5—4.0 38.8
S-4-1 2.0 3.0 37.6
S-5-1 20 25 42.7
S-6-1 1.0 -1.5 42.4
5-6-2 20 4.0 33.8 42 29 13 ML
§—7-1 2.0 2.5 30.5
S-8-1 20—3.0 38.1
5-9-1 1.0-1.5 34.1
$—9-—2 25—35 36.4
S-10—1 1.0 1.5 31.0
S—10—2 3.0 3.5 39.7
SEC—1-2 1.8 2.1 25.4
SHC-2—2 1.7 2.2 27.7
SHC-4—2 1.9—-27 25.2 42 24 18 CL
C-3—2 1.5—1.8 29.6
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Foundation Engineering, Inc.
Aurora State Airport Parallel Taxiway Relocation

Project 2061108
Table 3C. Summary of Previous and Recent Moisture-Density and CBR Test Results
Test Location Soil Description FAA/USCS Maximum Dry Optimum CBR at 95%
Date Classification Density (pcf) Moisture Relative
Content (%) Compaction

1999 Apron Brown, silty CLAY CL 100.0 21.0 5.8

2005 Runway Grey, Clayey SILT; trace sand ML—OL 100.5 20.0 6.1

2005 Runway Brown—G rey SILT; some clay, trace sand ML 103.5 19.0 55

2005 Runway Brown-Grey SILT; some clay, trace sand ML 980 23.0 5.5

2007 Taxiway Brown—Grey SILT; some clay, trace sand CL—ML 97.4 19.9 5.7

2007 Taxiway Brown-Grey SILT; some clay, trace sand ML 95.9 20.5 7.2
Average = 99.2 20.6 6.0

Note: Maximum dry densities and Optimum moisture contents are based on ASTM D698 moisture-density test results.



Foundation Engineering, Inc.

Aurora State Airport Parallel Taxiway Relocation
Project 206 1 108

Table 4C. Bulk Densities
Sample Sample Depth Soil Description Water Content Moist Bulk Dry Density Relativ e
Number (feet) (%) Density (pcf) (pcf) Compaction
SEC-1-2 18-21 Grey, clayey SILT 25.4 124.8 99.4 100
SHC-2-2 47-2.2 Light brown, clayey SILT 27.7 117.0 91.6 94
SHC-4-2 1.9-27 Grey, clayey SILT 25.2 121.4 97.0 98

Note: Relative compaction is based on a maximum dry density of 99.2 pcf, which is based on the average results of six moisture-density

tests (ASTM D698) on subgrade from Aurora Airport.



Particle Size Distribution Report
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MOISTURE - DENSITY RELATIONSHIP TEST
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TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 97.4 pcf

Optimum moisture — 19.9 %

Drown-grey SILT; some clay, ti'ace sand

Project N o. 2061 108 Client: Foundation Engineering, Inc.
Project: Aurora State Airport Taxiway; Aul‘ora, Oregon
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MOISTURE - DENSITY RELATIONSHIP TEST
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BEARING RATIO TEST REPORT
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MOISTURE - DENSITY RELATIONSHIP TEST
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BEARING RATIO TEST REPORT
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Exhibit 1, Attachment 2

or: 503-353-9691
rax 503-353-9695
w: 360-735-1109

www.envmgtsys.com

4080 SE International Way
Suite B-112
Milwaukie, OR 97222
5 November 2020

Report # 19-0054-02

Mr. Ted Millar

c/o: Aron Faegre & Associates
520 SW Yamhill St., Roofgarden 1
Portland, OR 97204

REGARDING: Winter Evaluation for feasibility of onsite wastewater treatment, HDSE Sewer
System Association, Aurora State Airport, adjacent to Keil Rd. NE and Hubbard Cuttoff Rd. NE,
Aurora, OR 97002. T: 4S, R: 1W, Sec: 11, T.L: 800, 17.79 Acres

Dear Mr. Millar & Mr. Faegre,

As requested, Environmental Management Systems, Inc. (EMS) has performed the following
services and provides this report for your use.

PROJECT DESCRIPTION:

The goal of this project is to expand the approved drainfield area for onsite wastewater
treatment to serve future expansion of your existing HDSE Sewer System Association facilities
located at the Aurora State Airport. The subject property is leased from the Oregon Department
of Aviation by the HDSE Sewer System Association. The lease was recently renewed to
accommodate expansion to include enough drainfield area to double the existing system’s
capacity in support of future development. The existing drainfields in this area were approved by
DEQ in 2005 and have been functioning with no problems in the intervening 15 years since
installation. There have been no documented drainfield problems in these soils. On September
25 2019, twelve test pits adjacent to the existing drainfields were evaluated by Marion County
for feasibility for onsite wastewater treatment. EMS’s analysis was that the soils are similar to
the adjacent existing soils and will function acceptably. However, Marion County staff initially
denied the application on October 8™, 2019 because they felt there was potential for seasonally
high groundwater which could be a problem, and because they believed there was a presence
of fill in this area. They recommended that for re-evaluation a tile dewatering system be installed
to drain the area, and that a winter evaluation be conducted to determine the actual depth to
seasonal water table. EMS designed a tile dewatering system which was installed in January of
2020. A winter evaluation was conducted through the winter of 2020. This report details our
methods, findings, and recommendations for next steps and continues to recommend approval
of the soils for the expansion use.

SUMMARY:

The average water depth across all twelve wells was 28 inches from the surface, after the tile
dewatering system (TDS) was installed on January 23", 2020. The longest consecutive number
of days that the water table rose above 12” below ground surface anywhere in the drainfield was
about 3.8 days. On average, the water table rose above 12” for less than 1 day, with five out of
the twelve wells having no shallow water table readings after the TDS was completed. Each well
was dry when they were re-inspected in June following excessive rainfall during the previous six
weeks. Based on success of the existing system and this study, we recommend approval of the
drainfield areas for installation of a shallow pressure distribution drainfield, following Treatment
Standard 1 or 2 similar to that currently in use. Permits require review and approval by DEQ.
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METHODS: The following methods were used:

Observation x Measurement x Staking x Soil Evaluation x
Sampling x Inspection x Laser Elevations x Total Station x
Gov Records x Interview x Aerial Photo _x_  Soil Survey x
Geologic Maps _x_ Wetland Inventories x other (specify) Weather tracking x

LIMITATIONS: This investigation is limited by the precipitation frequency and duration.

LANDSCAPE SETTING:

The study area consists of Tax Lot 800 in Township 4S, Range 1W, Section 11, in Marion
County Oregon, totaling 17.79 acres. The site is outside of the urban growth boundary for
Aurora and is zoned P (public) by Marion County. The site is part of a complex of many lots all
making up the Aurora State Airport. The onsite wastewater treatment system is owned and
operated under a common entity known as the HDSE Sewer System Association. Lot 800 is
owned by Oregon Department of Aviation, with part of the site leased by the Association as a
private septic system easement. The proposed drainfield area is within the easement, south of
the airport runway and on either side (east and west) of the runway flight path and instrument
landing system (FAA localizer). An existing drainfield is located at the southeast corner of the
easement, south and southeast of the new proposed drainfields. An approved reserve area is in
the southwest corner of the easement. No signs of failure, such as surfacing or odors, have
been observed in the existing system since its installation in 2005. Also, this state-owned
property is fenced and monitored to protect it from unauthorized public access and or contact
with sewage.

The site is situated in the lowlands of the Willamette Valley, northwest of the town of Aurora.
The average elevation of the site is approximately 193 feet above sea level. The site is fairly flat,
sloping 1-2% east and west, with a crown along the runway flight path. The soils in this area
were established in 1993 when the runway was extended over existing farmland. There has
been no disturbance of those soils in the intervening 27 years. Two drainage swales are located
along the east and west property lines, draining surface runoff to the south. Concrete culverts at
the southwest and southeast corners of the site convey drainage off site. The property is open
and vegetated with grasses and other low-lying forbs. No wetlands are mapped on the property
by the National Wetlands Inventory (US Fish & Wildlife), and none were observed during the
site visit. According to Oregon Department of Geology and Mineral Industries (DOGAMI)
geology of the site is mapped as Quaternary surficial deposits (fine grained sediments) of the
Missoula Flood Deposits formation.

The soil on site is mapped by the Natural Resource Conservation Service (NRCS) as Amity silt
loam. Amity is described as somewhat poorly drained with a depth to water table of 6 to 16
inches, and depth to restrictive layer over 80 inches. Conditions associated with saturation
(redoximorphic features) were observed at 6-16 inches from the soil surface, indicating potential
for a seasonally high-water table. Runway construction resulted in the deposition of fill soll
along the sides. This soil has remained essentially undisturbed for 23 years.

The new drainfield lease area was surveyed prior to conducting the study. Enough area was
included for two new drainfields and reserve areas to support a design flow of approximately
10,000 gpd, thereby doubling the existing system’s capacity. Twelve test pits were dug across
the site in the summer of 2019, with six on the eastern proposed drainfield area, and six in the
western proposed drainfield area. Various depths of the (at least) 27 year old fill were observed
over the native silt loam in the 6 eastern test pits dugs on the site (TP’s 5-10).
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TILE DEWATERING SYSTEMS

Tile dewatering systems (TDS) were installed on the site in mid-January 2020, with completion
on January 23, 2020. In both the east and west drainfield areas, two adjacent 70’ by 350’
rectangular dewatering trenches were installed. The field collection tile was installed with a
slope of 0.2-0.4 percent at the bottom of the trenches; trench depths vary between 15 and 52
inches from ground surface. The trenches are 1 foot wide and are filled with EZFlow synthetic
drain media. Each drainage system is connected to a 4” tight line installed on a 1% slope, which
discharges to either the east or west drainage swale. Sediment basins were installed at the inlet
end of each outfall pipe.

WATER TABLE MONITORING

While DEQ does not provide guidance on how to evaluate data, research has demonstrated that
21 days per season of actual saturation is needed to create the Redoximorphic Features which
form the basis for Oregon DEQ to judge depth to water table. Published guidance from several
sources, primarily the Recommended Procedures and Standards for Conducting a Water Table
Study from Virginia Tech University' (2008) was used for conducting the water table study. On
December 4™, 2019, thirteen (13) monitoring wells (piezometers) were installed on the site by
registered geologist and licensed well constructor, Roger N. Smith (RG, License #10225).

Within each 70’ x 350’ tile dewatering area, 3 piezometers wells were installed (12 total). One
additional well was installed approximately 20 feet north of the eastern tile system to collect
barometric pressure. Each monitoring well consists of a 5-foot long, 1-inch diameter plastic PVC
pipe capped with a plastic lid. The wells were installed approximately 3 feet below the surface,
with 22-29 inches of pipe above ground surface. Special Standards were requested from and
approved by the Oregon Water Resources Department. Silica filter sand was placed in the hole
around the piezometer at the lowest 26 inches, followed by a 12-inch bentonite seal to the soil
surface. A slit was sawed in the top of each pipe to allow the lid to be easily removed, and to
release air pressure inside the well from the rising and lowering water table. Each well was
assigned a number (Pz1 — Pz13) which was noted on metal start card tags and written in
permanent marker on the pipe itself. Start cards for the wells were registered with the Oregon
Water Resources Department.

Table 1. Measured and calculated Barodiver cord lengths relative to grade

Piezometer | Cord length (in.) | Cord length above grade (in.) | Cord length below grade (in.)
Pz1 57 27 30
Pz2 56 25 31
Pz3 57 29 28
Pz4 57 27 30
Pz5 57 28 29
Pz6 58 29 29
Pz7 57.5 27 30.5
Pz8 58 27 31
Pz9 56 27 29
Pz10 57.5 25.5 32
Pz11 57.5 25 325
Pz12 57 22 35

! Cobb, PR, Conta, JF, Steverson, ED, and Stull RL. Recommended Procedures and Standards for Conducting a
Water Table Study, Version 1.0. Crop and Soil Environmental Sciences Department, Virginia Tech, Blacksburg, VA
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DATA COLLECTION.

Barodiver data loggers were placed inside Pz’'s 1-12, between 28 and 35 inches below grade to
collect water column pressure. One additional Barodiver was placed in Pz13 above the soil
surface to collect atmospheric pressure for the study area. Technical specifications for the
Barodiver data loggers are enclosed at the end of this report. The total cord length (CL) and
cord length above grade (COG) for each Barodiver was measured manually and recorded (see
Table 1). Data was collected automatically every four hours (6 times per day) from January 9",
2020 until approximately 9:00 am on May 1st, 2020. Data for the date of the installation
(January 8™) was omitted to avoid false readings caused by system testing, and an artificially
high-water table immediately after the wells were dug. Each piezometer was surrounded by
wooden stakes and caution tape for protection (see Figure 1 below).

Figure 1. Piezometers were installed
approximately 3 feet below grade and
pressure sensors were hung from the top of
the pipe. The well was sealed with bentonite
clay.

The site was visited once each month during the study; a total of 5 times after setup. Each site
visit consisted of the following:

1. Inspect each well to ensure they are still fully functioning and had not been tampered
with

2. Download data from Barodiver data loggers onto laptop using USB data port

3. Visually inspect the tile dewatering system and assess flow

After all data was collected, the water level (WL) for each well was then determined using the
following equation, where p is the density of water (1000 kg/m3) and g is the acceleration due to
gravity (9.80665 m/s2s). :

WL = COG — CL + 9806.65 Pdiver - Pparo

p*g
RAINFALL MONITORING
Precipitation data for January 2020 through April 2020 was collected from the Aurora State
Airport weather station in Aurora, Oregon (45.2485, -122.7686). Normal precipitation levels
were determined using the US Normal Data (1981-2010) from the National Oceanic and
Atmospheric Administration (NOAA), obtained from the NRCS National Water and Climate
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Center (https://www.wcc.nrcs.usda.gov/climate/navigate wets.html). However, because the
NOAA uses data from 1981-2010 to determine Climate Normals, this year’s precipitation was
also compared to the previous two years (2018 and 2019). Precipitation was found to be only
5% drier than last year (2019). Daily precipitation levels were monitored and compared to water
table levels.

FINDINGS:

Precipitation

The precipitation for the past three years in the Aurora area has been less than what previously
has been considered “normal” based on long term records. Table 2 below shows the monthly
precipitation for 2020, 2019, and 2018 from data from the airport weather station. It is unknown
whether there is going to be a new normal, however we can say this study was performed under
precipitation conditions that were only 5% different than the previous year.

Table 2 — Monthly precipitation totals in inches for 2018, 2019, 2020.

Month 2020 2019 2018
January 7.06 3.49 5.57
February 1.64 3.97 2.06
March 2.53 1.54 297
April 1.32 4.24 5.04
Total 12.55 13.24 15.64

Table 3 shows total precipitation for the months of January through April 2020. Although the
month of January was above normal, February, March, and April were drier than normal. The
expected normal and the measured precipitation for the months of the study were totaled, and
overall, the precipitation was found to be 70% of historic normal. Daily precipitation levels are
graphed in Figure 2, below.

Table 3 — Percent of NOAA Normal precipitation for January 2020 — April 2020

Month Normal (inches) Measured (inches) Percent of Normal
January 5.87 7.06 120
February 4.75 1.64 35

March 4.23 2.53 60

April 3.13 1.32 42
Total 17.98 12.55 70
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Figure 2 —Daily precipitation (inches) from the Aurora State Airport weather station (June 9" —
May 1%%).

Precipitation for May and June of 2020 was greater than normal, with 2.82 inches of rain in May
(119% of normal), and 2.96 inches of rain in the first half of June (147% of monthly normal as of
June 16™). EMS returned to the site on June 16" to manually measure the water table in each
well. Each of the 12 piezometers was dry (no standing water in the well). 0.24 inches of rain fell
on the day the measurements were taken. The ten days prior to the measurements each had
precipitation, with the biggest rain event being on June 15" when 0.84 inches of rain fell. Daily
climate data for each month is enclosed at the end of this report.

Well data and water table levels

A total of 681 readings were automatically collected every 4 hours from each piezometer during
the study. The results were variable across all wells. Some of the wells exhibited periods of time
where the water table was less than 12” from the ground surface (up to 37 readings a row in
Pz9) whereas others had none at all. The average water table depth across all wells was 21”
and 28” from ground surface, before and after the installation of the TDS respectively. Pz4 and
Pz11 were always deeper than 12” throughout the study. The shallowest water table depth was
in Pz12, at 3” on the dates of 01/16/2020 and 1/29/2020. Most shallow water table readings
occurred in January, which had 120% of normal rainfall, and prior to the tile dewatering system
being installed. Average and minimum water table depths before the tile dewater system was
installed are summarized in Table 4, below. Piezometers are located on either the east or west
side of the runway approach and departure areas.
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Table 4. Average and highest water table levels, in inches, before the TDS installation
(01/09/2020 — 01/22/2020.

Piezometer Average water level | Highest water level Location
Pz1 20 8 West
Pz2 19 6 West
Pz3 22 7 West
Pz4 26 13 West
Pz5 28 22 East
Pz6 20 9 East
Pz7 21 9 East
Pz8 17 6 East
Pz9 14 4 East

Pz10 23 12 East

Pz11 29 23 West

Pz12 17 3 West
Average 21 12

After the tile dewatering system was completed, only seven of the twelve wells had occurrences
of the water table being less than 12” from the surface (Table 5). These shallow water table
events were brief periods that to correlate with significant rain events of 0.5 inches of rain or
more over a 24-hour period. The average water table depth across all wells was 28” inches from
the surface between 01/23/2020 and 05/01/2020.

Table 5. Average and highest water table levels, in inches, after TDS installation
(01/23/2020 — 05/2020)

Piezometer Average water level | Highest water level Location
Pz1 24 5 West
Pz2 26 7 West
Pz3 27 5 West
Pz4 29 17 West
Pz5 28 10 East
Pz6 28 10 East
Pz7 31 30 East
Pz8 31 28 East
Pz9 28 17 East

Pz10 30 6 East

Pz11 30 17 West

Pz12 25 3 West
Average 28 13

Daily precipitation is graphed along with water table levels in the enclosed hydrographs. All
shallow water table readings occurred in January, which had 120% of normal rainfall, except for
Pz1, which had one reading on 2/16/2020, and Pz12, which had three readings on 2/16/2020.
0.67 inches of rainfall occurred on the previous day (2/15/2020). The longest duration that any
well had a shallow water table of 12” or less was 23 consecutive readings (about 3.8 days). See
Table 6 below. In Pz1, Pz2, Pz5, Pz6, Pz10, and Pz12, the longest duration of shallow water
table conditions occurred around the dates of 01/27/2020 - 01/29/2020, when approximately 1.5
inches of rain fell. On average, the water table was only above 12 inches for about 0.9 days
after significant rain events. According to the standards recommended by Virginia Tech, less
than 21 consecutive days of high-water table conditions is considered acceptable.

Page 7 of 10 EMS# 19-0054-02



Table 6. Consecutive time of shallow water table conditions for each piezometer, after
installation of TDS (01/23/2020 — 05/01/2020).

Piezometer # of readings Consecutive Consecutive Dates
hrs. days

Pz1 13 5 2.2 1/28 - 1/30

Pz2 12 48 2.0 1/27 - 1/29

Pz3 0 0 0 -

Pz4 0 0 0 -

Pz5 4 16 0.7 1/28

Pz6 4 16 0.7 1/23, 1/28

Pz7 0 0 0 -

Pz8 0 0 0 -

Pz9 0 0 0 -
Pz10 10 40 1.7 1/27 - 1/29
Pz11 0 0 0 -
Pz12 23 92 3.8 01/27 - 01/31

Average 6 22 0.9

Since May and June were wetter than normal, EMS returned to the site on June 16" to
manually measure the water table in each well. Each well was dry, with no standing water at the
bottom of the well.

Tile Dewatering System

The tile dewatering system was completed on January 23™, 2020. During each site visit, water
was observed flowing from the field collection tile into the outfall pipes. Water was also
observed draining from the outlet of the pipe and discharging to the swales near the east and
west property lines. Prior to the installation of the TDS, ten out of twelve wells had a high-water
table of 12” or less from the surface. After the installation of the TDS, only seven out of twelve
wells had a high-water table, and only for relatively short periods during significant rain events.
The TDS is functioning as designed and has contributed to lowering the water table.

Figure 3 —Tile dewatering trenches were
installed 15-52 inches below grade and filled
with 12” EzFlow bundles. 4” pipes at the
bottom of the trench sloped are at 0.2-0.4%.
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Figure 4 —24" silt traps were installed at the
inlet end of each tight line outfall, which
discharged toward existing drainage swales on
the site. Photo taken facing west toward the
west property line (fence) with Hubbard
Cuttoff Rd. NE in the background.

CONCLUSIONS:

1.

Precipitation for the months of January through April 2020 was only 5% drier than 2019.
When compared to the NOAA 1981-2010 Climate Normals, precipitation during the
study was 70% of “normal’.

May and June were wetter than normal. May had 119% of normal precipitation. In June,
147% of the monthly normal precipitation had accumulated in the first half of the month.
EMS returned to the site in mid-June to manually measure the water table levels.

Between January 9" and January 22", the average water table depth for each
piezometer ranged between 14” (Pz9) and 29” (Pz10) from the ground surface and
averaged 21” across all wells.

After installation of the tile dewatering system on January 23", the average water table
depth across all wells increased to 28”. In half of the wells, the water table never rose
above 12” from the surface after the TDS was installed.

Most shallow water table readings (less than 12” from the ground surface) occurred in
January, which had 120% of normal precipitation. Spikes in the water table levels appear
to correlate with significant rain events of 0.5 inches or more over 24 hours.

The most consecutive number of days that the water table was rose above 12” from the
soil surface was about 3.8 days in Pz12. On average, the water table lingered above 12”
for about 0.9 days, although five out of twelve wells had no shallow water table readings
after the TDS was installed. Less than 21 consecutive days of shallow water table is
considered acceptable for onsite wastewater treatment.
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7. No water was observed in the bottom of the wells when manual measurements were
taken on June 16", 2020. This was following an unusually wet June, which had already
accumulated 2.96 inches of the total normal 2.02 inches of monthly precipitation in the
first half of the month. 0.84 inches of rain fell the previous day (June 15"). The first half
of June’s 2.96 inches amounts to 146% of the whole months normal or 293% of the first
half's expected 1.01 inches.

8. Onsite wastewater treatment appears feasible. Effluent will be highly treated to
Treatment Standard 2 and disinfected, using the existing Advantex AX100 textile filters,
or similar technology with Ultra Violet Disinfection when these future repair drainfields
are needed. High water table levels only occur after significant rain events and for
relatively short durations (less than 21 consecutive days).

9. This site is protected from public access by fencing and constant observation, thereby
further limiting the risk of human contact with sewage.

10. Further, the existing drainfield has been in use for fifteen years in similar soils and
treatment with no signs of failure.

RECOMMENDATIONS: The following additional steps or services appear to be needed:

1. Feasibility review. The result of this study will need to be presented to and assessed by
Marion County and/or Oregon Department of Environmental Quality (DEQ) to reevaluate
feasibility of the site for on-site wastewater treatment.

2. On-site Wastewater Treatment System Design. A final design will need to be prepared
that meets DEQ specifications for a Water Pollution Control Facility Permit.

DISCLOSURE: The information and statements in this report are true and accurate to the best
of our knowledge. Neither Environmental Management Systems, Inc., nor the undersigned
have any economic interests in the project.

Thank you for your business. We look forward to assisting you to achieve your development
goals. If you have any questions, please contact Emma Eichhomn, REHS, or me at 503-353-
9691.

Sincerely

Robert F. Sweeney, MS, REHS
President
ENVIRONMENTAL MANAGEMENT SYSTEMS, INC.

Enclosures:

Site Plan

Tile Dewatering System Details

Tax Lot Map

Hydrographs for piezometers Pz1 — Pz12

Barodiver data logger spec sheet

Precipitation data for the Aurora State Airport weather station
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Temporary Water Table - PZ1
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Temporary Water Table - PZ2
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Temporary Water Table - PZ3

5.00

0.00 L e\t

-5.00

-10.00

-15.00

-20.00

-25.00

oAbt

A
v/

a'a

A
VA

/

-30.00

00:00:€T 0€/¥0/020T
00:00:T0 62/¥0/020C
00:00:€T £Z/¥0/020T
00:00:T0 92/¥0/020T
00:00:€T ¥Z/¥0/020T
00:00:T0 £2/¥0/020T
00:00-€T T¢/¥0/020T
00:00:T0 0Z/¥0/020C
00:00:€T 81/¥0/020T
00:00:T0 £T/¥0/020T
00:00:€T ST/¥0/020T
00:00:T0 ¥T/¥0/020C
00:00-€T TT/¥0/020T
00:00:TO TT/¥0/020C
00:00:€T 60/¥0/020C
00:00:T0 80/0/020T
00:00:€T 90/¥0/020T
00:00:T0 S0/¥0/020T
00:00:€T €0/¥0/020T
00:00:T0 20/¥0/020T
00:00:€T T€/€0/020C
00:00:T0 0€/€0/020T
00:00:€T 8¢/€0/020T
00:00:T0 £Z/€0/020T
00:00:€T SZ/€0/020T
00:00:TO ¥Z/€0/020T
00:00:€T 7Z/€0/020T
00:00:T0 TZ/€0/020C
00:00:€T 6T/€0/020T
00:00:T0 8T/€0/020T
00:00:€T 9T/€0/020T
00:00:T0 ST/€0/020C
00:00-€T €T/€0/020T
00:00:TO ZT/€0/020C
00:00:€T 0T/€0/020T
00:00:T0 60/€0/020T
00:00:€T £0/€0/020T
00:00:T0 90/€0/020T
00:00:€T ¥0/€0/020T
00:00:T0 €0/€0/020T
00:00:€T T0/€0/020T
00:00:T0 62/20/020C
00:00:€T £2/20/020T
00:00:T0 92/20/020T
00:00:€T ¥¢/20/020T
00:00:T0 £2/20/020T
00:00:€T 12/20/020T
00:00:T0 0Z/20/020T
00:00:€T 81/20/020T
00:00:T0 £T/20/020T
00:00:€T ST/20/020T
00:00:T0 ¥1/20/020T
00:00:€T ¢1/20/020T
00:00:T0 TT/20/020T
00:00:€T 60/20/020C
00:00:T0 80/20/020T
00:00:€T 90/20/020T
00:00:T0 S0/20/020T
00:00:€T €0/20/020T
00:00:T0 20/20/020T
00:00:€T T€/T0/020T
00:00:T0 0€/T0/020T
00:00-€T 8¢/10/020C
00:00:T0 £2/10/020T
00:00:€T §¢/10/020C
00:00:T0 ¥7¢/10/020T
00:00-€T 7¢/10/020T
00:00:T0 1Z/10/020C
00:00:€T 61/10/020C
00:00:T0 81/10/020T
00:00:€T 9T/10/020T
00:00:T0 ST/T0/020T
00:00:€T €1/10/020
00:00:T0 ZT/T0/020T
00:00:€T 0T/T0/020C
00:00:T0 60/T0/020T

Ground emmmmm1? e=—Precipitation

Water Level (in)



Temporary Water Table - PZ4
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Temporary Water Table - PZ5
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Technology Sheet
Baro-Diver — DI80O

Technical Specifications

Length
Diameter
Weight
Memory

Wetted parts
housing
o-rings
pressure sensor

cap
nose cone
Battery life
Sample interval
Sample method

Communication

Pressure
Part number
Range
Accuracy”

Resolution

Temperature
Range
Calibrated
Accuracy”

Resolution

* typical

4.33in
0.87in
3.670z

72,000 measurements with backup;
continuous and fixed length memory

stainless steel (316L)

Viton ®

piezo resistive ceramic (Al,O3) with thermal compensation
Nylon PA6 30% glass fiber

ABS

up to 10 years (dependent on usage)
2 second to 99 hours

fixed interval

RS232

D1 800

4.9 ftH,0
+0.2 inH,O
0.01 inH,0

-4t0 176 °F
14t0 122 °F
+0.18°F
0.018 °F

© January 2017 Van Essen Instruments. All rights reserved.

Actual size

M =membrane
Dimensionsin mm

www.vanessen.com



Climatological Data for AURORA STATE AP, OR - January 2020

Max Temperature Min Temperature Avg Temperature GDD Base40 GDD Base 50 Precipitation Snowfall Snow Depth|

2020-01-01 55 47 51.0 11 1 0.09 M M
2020-01-02 51 43 47.0 7 0 0.00 M M
2020-01-03 62 45 53.5 14 4 0.16 M M
2020-01-04 50 40 45.0 5 0 0.29 M M
2020-01-05 50 42 46.0 6 0 0.21 M M
2020-01-06 52 45 48.5 9 0 0.44 M M
2020-01-07 56 46 51.0 11 1 0.24 M M
2020-01-08 47 38 42.5 3 0 0.15 M M
2020-01-09 42 33 37.5 0 0 T M M
2020-01-10 47 37 42.0 2 0 0.55 M M
2020-01-11 46 42 44.0 4 0 0.45 M M
2020-01-12 46 38 42.0 2 0 0.80 M M
2020-01-13 40 37 38.5 0 0 0.19 M M
2020-01-14 42 32 37.0 0 0 T M M
2020-01-15 49 27 38.0 0 0 0.19 M M
2020-01-16 43 29 36.0 0 0 0.14 M M
2020-01-17 43 30 36.5 0 0 0.18 M M
2020-01-18 51 40 45.5 6 0 0.09 M M
2020-01-19 55 42 48.5 9 0 0.05 M M
2020-01-20 48 39 43.5 4 0 0.00 M M
2020-01-21 511 41 46.0 6 0 0.04 M M
2020-01-22 M M M M M M M M
2020-01-23 56 51 53.5 14 4 0.77 M M
2020-01-24 57 48 52.5 13 3 0.01 M M
2020-01-25 58 47 52.5 13 3 0.24 M M
2020-01-26 55 46 50.5 11 1 0.18 M M
2020-01-27 53 41 47.0 7 0 0.49 M M
2020-01-28 53 46 49.5 10 0 0.56 M M
2020-01-29 49 46 47.5 8 0 0.47 M M
2020-01-30 55 41 48.0 8 0 0.08 M M
2020-01-31 62 54 58.0 18 8 0.00 M M
[Average|Sum 50.8 41.1 46.0 201 25 7.06 M M



Climatological Data for AURORA STATE AP, OR - February 2020

Max Temperature Min Temperature Avg Temperature GDD Base40 GDD Base 50 Precipitation Snowfall Snow Depth|

2020-02-01 58 41 49.5 10 0 0.19 M M
2020-02-02 46 31 38.5 0 0 0.03 M M
2020-02-03 47 30 38.5 0 0 0.02 M M
2020-02-04 42 27 34.5 0 0 0.00 M M
2020-02-05 52 42 47.0 7 0 0.09 M M
2020-02-06 57 49 53.0 13 3 0.01 M M
2020-02-07 54 44 49.0 9 0 0.11 M M
2020-02-08 51 38 44.5 5 0 0.03 M M
2020-02-09 47 34 40.5 1 0 0.00 M M
2020-02-10 51 34 42.5 3 0 0.00 M M
2020-02-11 44 31 37.5 0 0 0.00 M M
2020-02-12 53 33 43.0 3 0 0.00 M M
2020-02-13 44 33 38.5 0 0 0.04 M M
2020-02-14 50 39 445 5 0 0.01 M M
2020-02-15 47 42 44.5 5 0 0.67 M M
2020-02-16 51 37 44.0 4 0 T M M
2020-02-17 51 33 42.0 2 0 0.00 M M
2020-02-18 54 33 43.5 4 0 0.00 M M
2020-02-19 61 32 46.5 7 0 0.00 M M
2020-02-20 56 28 42.0 2 0 0.00 M M
2020-02-21 57 29 43.0 3 0 0.00 M M
2020-02-22 58 31 44.5 5 0 0.00 M M
2020-02-23 51 42 46.5 7 0 0.11 M M
2020-02-24 49 34 41.5 2 0 0.00 M M
2020-02-25 55 32 435 4 0 0.00 M M
2020-02-26 58 40 49.0 9 0 0.00 M M
2020-02-27 64 33 48.5 9 0 0.00 M M
2020-02-28 56 32 44.0 4 0 0.12 M M
2020-02-29 47 31 39.0 0 0 0.21 M M
[Average|Sum 52.1 35.0 43.6 123 3 1.64 M M



Climatological Data for AURORA STATE AP, OR - March 2020

Max Temperature Min Temperature Avg Temperature GDD Base40 GDD Base 50 Precipitation Snowfall Snow Depth|

2020-03-01 49 32 40.5 1 0 T M M
2020-03-02 50 39 44.5 5 0 T M M
2020-03-03 60 47 53.5 14 4 T M M
2020-03-04 57 40 48.5 9 0 0.00 M M
2020-03-05 59 34 46.5 7 0 0.00 M M
2020-03-06 48 4 44.5 5 0 0.38 M M
2020-03-07 49 36 425 3 0 0.02 M M
2020-03-08 52 32 42.0 2 0 0.00 M M
2020-03-09 57 29 43.0 3 0 0.00 M M
2020-03-10 61 29 45.0 5 0 0.00 M M
2020-03-11 57 36 46.5 7 0 0.00 M M
2020-03-12 56 31 435 4 0 0.00 M M
2020-03-13 41 34 37.5 0 0 0.10 M M
2020-03-14 44 33 38.5 0 0 0.44 M M
2020-03-15 48 33 40.5 1 0 0.00 M M
2020-03-16 61 34 47.5 8 0 0.00 M M
2020-03-17 59 36 47.5 8 0 0.00 M M
2020-03-18 59 36 47.5 8 0 0.00 M M
2020-03-19 63 34 48.5 9 0 0.00 M M
2020-03-20 68 37 525 13 3 0.00 M M
2020-03-21 60 37 48.5 9 0 0.00 M M
2020-03-22 63 32 47.5 8 0 0.00 M M
2020-03-23 51 43 47.0 7 0 0.22 M M
2020-03-24 50 38 44.0 4 0 0.35 M M
2020-03-25 53 37 45.0 5 0 T M M
2020-03-26 51 35 43.0 3 0 0.00 M M
2020-03-27 51 38 445 5 0 0.15 M M
2020-03-28 53 46 49.5 10 0 0.06 M M
2020-03-29 59 48 53.5 14 4 0.18 M M
2020-03-30 51 43 47.0 7 0 0.47 M M
2020-03-31 52 40 46.0 6 0 0.16 M M
[Average|Sum 54.6 36.8 45.7 190 11 2.53 M M



Climatological Data for AURORA STATE AP, OR - April 2020

Max Temperature Min Temperature Avg Temperature GDD Base40 GDD Base 50 Precipitation Snowfall Snow Depth|

2020-04-01 48 39 43.5 4 0 0.37 M M
2020-04-02 52 36 44.0 4 0 0.09 M M
2020-04-03 50 34 42.0 2 0 T M M
2020-04-04 52 37 44.5 5 0 0.07 M M
2020-04-05 64 42 53.0 13 3 0.01 M M
2020-04-06 62 4 51.5 12 2 0.00 M M
2020-04-07 62 40 51.0 11 1 0.00 M M
2020-04-08 74 36 55.0 15 5 0.00 M M
2020-04-09 79 48 63.5 24 14 0.00 M M
2020-04-10 i 41 56.0 16 6 0.00 M M
2020-04-11 64 43 53.5 14 4 0.00 M M
2020-04-12 66 36 51.0 11 1 0.00 M M
2020-04-13 68 36 52.0 12 2 0.00 M M
2020-04-14 69 37 53.0 13 3 0.00 M M
2020-04-15 64 43 53.5 14 4 0.00 M M
2020-04-16 ! 43 57.0 17 7 0.00 M M
2020-04-17 76 43 59.5 20 10 0.00 M M
2020-04-18 53 45 49.0 9 0 0.10 M M
2020-04-19 63 42 52.5 13 3 0.00 M M
2020-04-20 72 40 56.0 16 6 0.00 M M
2020-04-21 62 45 53.5 14 4 0.00 M M
2020-04-22 60 47 53.5 14 4 0.31 M M
2020-04-23 62 49 55.5 16 6 0.00 M M
2020-04-24 63 50 56.5 17 7 0.03 M M
2020-04-25 67 44 55.5 16 6 0.22 M M
2020-04-26 68 39 53.5 14 4 0.09 M M
2020-04-27 68 49 58.5 19 9 0.03 M M
2020-04-28 72 50 61.0 21 11 0.00 M M
2020-04-29 7 52 61.5 22 12 T M M
2020-04-30 65 46 55.5 16 6 0.00 M M
[Average|Sum 64.6 42.4 53.5 414 140 1.32 M M



Climatological Data for AURORA STATE AP, OR - May 2020

Max Temperature Min Temperature Avg Temperature GDD Base40 GDD Base 50 Precipitation Snowfall Snow Depth|

2020-05-01 62 41 51.5 12 2 0.07 M M
2020-05-02 57 43 50.0 10 0 0.49 M M
2020-05-03 60 43 51.5 12 2 0.06 M M
2020-05-04 70 39 54.5 15 5 0.01 M M
2020-05-05 73 49 61.0 21 11 0.01 M M
2020-05-06 64 46 55.0 15 5 0.13 M M
2020-05-07 75 41 58.0 18 8 0.00 M M
2020-05-08 85 57 71.0 31 21 0.00 M M
2020-05-09 87 62 74.5 35 25 0.00 M M
2020-05-10 88 54 7.0 31 21 0.00 M M
2020-05-11 70 50 60.0 20 10 0.13 M M
2020-05-12 63 49 56.0 16 6 0.25 M M
2020-05-13 63 49 56.0 16 6 0.04 M M
2020-05-14 57 50 53.5 14 4 0.68 M M
2020-05-15 69 51 60.0 20 10 0.01 M M
2020-05-16 69 54 61.5 22 12 0.16 M M
2020-05-17 69 50 59.5 20 10 T M M
2020-05-18 60 52 56.0 16 6 0.39 M M
2020-05-19 63 49 56.0 16 6 T M M
2020-05-20 61 51 56.0 16 6 0.02 M M
2020-05-21 60 48 54.0 14 4 0.02 M M
2020-05-22 62 45 53.5 14 4 0.03 M M
2020-05-23 64 47 55.5 16 6 0.00 M M
2020-05-24 74 48 61.0 21 11 0.00 M M
2020-05-25 69 53 61.0 21 11 0.02 M M
2020-05-26 75 56 65.5 26 16 0.00 M M
2020-05-27 85 49 67.0 27 17 0.00 M M
2020-05-28 92 55 73.5 34 24 0.00 M M
2020-05-29 86 55 70.5 31 21 0.00 M M
2020-05-30 62 53 57.5 18 8 0.30 M M
2020-05-31 66 51 58.5 19 9 0.00 M M
[Average|Sum 69.7 49.7 59.7 617 307 2.82 M M



Climatological Data for AURORA STATE AP, OR - June 2020
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AgACIS

Month Total Precipitation Normal (inches)
January 5.87
February 4.75

March 4.23

April 3.13

May 2.36
June 2.02
July 0.68
August 0.66
September 1.73

October 3.23
November 6.63
December 6.58

Annual 41.87



Station Information

Station name: AURORA STATE AP
State: OR
County: (FIPS 41047)
Station ids: 94281 (WBAN)UAO (FAA)3S2 (FAA)KUAO (ICAO)USWO00094281 (GHCN)
Latitude: 45.2486 degrees
Longitude: -122.7686 degrees
Elevation: 196 feet
Available date Max Temperature 1997-06-01 - 2020-05-12 Min Temperature 1997-06-01 - 2020-05-12 Precipitation 1998-04-01 - 2020-05-12 Snowfall 2009-08-01 -

ranges: 2018-12-12 Snow Depth 1998-07-16 - 2018-10-10
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PRESTO

GEOWEB® LOAD SUPPORT SYSTEM
TECHNICAL OVERVIEW

Introduction

Natural aggregate / soil construction materials for road base and other load support applications are
inherently unstable compared to other construction materials such as steel and reinforced concrete. This
is because they are comprised of discrete particles of varying sizes that can roll, or slide, over one
another. They have relatively low shear resistance and will eventually fail as a result of single or multiple
load applications. However, this weak link property also makes these natural construction materials
easily workable relative to stockpiling, transporting and placing over large areas or long roadways.

Asphalt cement and Portland cement are commonly used to improve the stability of aggregate materials
to make them suitable for the wearing course of load support structures. In addition, most load support
structures also require a good base and/or subbase layer to distribute surface loads over the subgrade.
Unbound aggregate materials are ideal for this purpose because they are easy to place, are flexible and
improve the ride quality of the structure. However, because of their inherent weakness, road builders
have long sought new ways to increase the long-term stability of unbound aggregate materials. Many
products have been developed and tested to bind together or reinforce aggregate materials but often with
limited success.

Fine and uniformly graded sands best exemplify the inherent weakness of granular materials. Desert
sands and dry beach sands cannot support channelized traffic loading without significant rutting occurring
due to localized shear failure of the near surface material. For this reason, the U.S. Army Corps of
Engineers, Waterways Experiment Station, began a research project in the mid 1970’s to investigate
methods for rapid construction of sand roads for beach landings and desert operations. In order to
achieve surface stability without the requirement for chemical additives, mixing and curing time, three-
dimensional cellular confinement of loose sands was determined to be the most practical alternative.
Through field trials and experimentation, the optimum cell depth to diameter ratio was determined to be
approximately 1.0 for heavy military and civilian wheel loads. In the late 1970’s Presto Products
Company developed the Geoweb cellular confinement system, based on the Corps of Engineers
research, as a commercial product to stabilize unbound aggregate materials. The Geoweb system
consists of an assembly of polyethylene sheet strips connected in a series of off-set, full-depth ultrasonic
welded seams, aligned perpendicular to the longitudinal axis of the strips. When expanded, the
interconnected strips form the walls of the cellular confinement structure into which granular fill materials can
be placed. Various cell depths have been developed to satisfy load and subgrade strength design criteria
based on optimum cell to diameter ratios. Recent improvements to the Geoweb system include surface
texturization and cell wall perforations for improved frictional resistance and lateral drainage.

Examples of Geoweb Load-Support System Applications

Granular Access Roads Parking Lots Retaining Wall Spread Footings

Grass Access Roads Storage Yards Foundation Mattresses

Porous Pavements Intermodal and Port Facilities Trench Invert Stabilization

Pavement Subbases Boat Ramps / Low Level Stabilized Drainage Layer
Crossings
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Figure 1 Typical Geoweb Sections

Features and Benefits of the Geoweb Cellular Confinement System

The Geoweb cellular confinement system improves the load-deformation performance of granular infill
materials due to the hoop strength of individual cells, the passive resistance of infill material in adjacent
cells and vertical stress transfer to adjoining cells. When compared to 2-dimensional sheet reinforcement
materials, the stiffness of the 3-dimensional Geoweb system is significantly greater and does not require
initial deformation to support the design load.

The Geoweb cellular confinement system dramatically increases the shear resistance of granular infill
materials allowing the use of lower quality aggregates (e.g. sand, gravel) to carry concentrated loads that
would otherwise require crushed stone or bituminous mixes to prevent localized, near-surface, shear
failure. The cellular structure also distributes concentrated loads to surrounding cells thus reducing the
stress on the subgrade directly beneath the load and the required total thickness of the structure.

The Geoweb load support system can offer several advantages over conventional solutions and
alternative systems. When very soft soils and/or heavy loads are a factor, the system can reduce costs
by reducing the required section thickness. Where aggregate materials are expensive or unavailable, the
system can reduce costs by incorporating locally available materials. Since Geoweb sections are very
compact for shipping and reduce total thickness requirements, a small quantity can be used to replace
truckloads of imported aggregate that may have to be hauled over long distances. Finally, when
extended pavement life and/or low maintenance requirements are desired, the Geoweb system can
ensure that the integrity of granular infill materials will be maintained indefinitely.
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Identifying Load Support Problems and Geoweb Solutions

Load support design problems most commonly arise when:

e soft subgrade soils are encountered,

e surface soils are unstable, (i.e. good quality aggregates are locally unavailable or uneconomical) or,
¢ there are aesthetic and/or environmental consideration.

To identify load support problems where Geoweb cellular confinement should be considered, the
following questions should be asked.

Soft Subgrades Problems

Are there any constraints on undercutting or designing a thick structure? If yes, consider the Geoweb
cellular confinement system to reduce the section thickness.

Is it impossible to build a stable foundation mattress below the load structure because of a very soft,
unstable subgrade condition? If yes, consider the Geoweb cellular confinement system, with a geotextile
underlayer, to bridge over the soft soil and support construction equipment while using a minimum
thickness of cover material.

Conventional, non-Geoweb solutions to soft subgrades problems, may include:
e excavation of the soft soil and replacement with imported fill (usually granular),
e chemical stabilization of the subgrade soil, or

e design of a thick, multi-layered structure which may include high quality aggregate materials,
asphaltic concrete and/or Portland cement concrete.

Thick pavement structures and/or deep excavation may not always be possible due to existing curbs and
buried utilities in existing roads.

Surface Stability Problems

Do the locally available soils (e.g. sands and gravels) have adequate shear strength to be used as a
wearing surface for a temporary or low-volume access road? If not, confinement of the local materials in
the Geoweb system should be weighed against the cost of importing higher quality aggregate materials.

Will aggregate degradation and lateral spreading of the pavement base course result in rutting and
premature failure of the pavement structure? If the subgrade is relatively competent, deformation and
rutting of the base course is likely to be the cause of maintenance problems and reduce the potential life
of the pavement structure. Using the Geoweb system to confine the base course will totally restrict
lateral movement that causes rutting and will minimize abrasion and wear on the aggregate infill material.

Few, if any, conventional solutions exist for this problem.

Aesthetic / Environmental Problems

Would a grass surfaced, low volume access road for maintenance vehicles be more aesthetically
pleasing than a gravel or asphalt concrete surfaced pavement? If yes, the Geoweb cellular confinement
system infilled with an aggregate/topsoil mix and vegetated is an attractive solution.

Is a porous pavement required for groundwater regeneration? If yes, the Geoweb cellular confinement
system infilled with porous stone should definitely be considered. However, without confinement, porous
aggregates are inherently unstable as surface materials.
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Geoweb Load Support Systems - The Key Components

Textured Geoweb system

Engineered surface-textured polyethylene strips used in manufacturing Geoweb sections improve the
frictional interaction between the Geoweb cell walls and granular infill materials. The increase in cell-wall /
infill-interface friction provides structural benefits in certain Geoweb applications.

In load support applications, the higher cell wall/infill interface friction increases the resistance to vertical
deformation of the infill soil relative to the cellular structure. Therefore, a more efficient transfer of vertical
stress is provided to the surrounding cells. The result is a further reduction in vertical stress on the subgrade
compared to a smooth walled geocell. For certain combinations of wheel loads and infill material properties,
the surface texture makes it possible to further reduce the total required thickness of granular pavement
over smooth-walled geocells.

Results of small and large scale shear box tests on sand and stone materials with textured Geoweb
materials have demonstrated that Peak Coefficient Ratios (i.e. peak interface friction coefficient of textured
Geoweb sections divided by the peak interface friction coefficient of granular infill soil in-isolation) varied
from 0.63 (crushed stone materials) to 0.81 (coarse sand materials) compared to 0.64 (crushed stone
materials) and 0.61 (coarse sand materials) with smooth Geoweb materials. Note that texturization does
not increase the interface friction with some crushed stone infills. The Peak Coefficient Ratio should not be
confused with the Peak Friction Angle Ratio defined in the section titled Geoweb Cell Wall/Infill Friction
Angle Ratio

Perforated Geoweb system

Similar tests using sand and stone materials with the perforated Geoweb material demonstrated that the
interface frictional characteristics are similar, or in some cases better, than those with surface textured
Geoweb cells. Specifically, the Peak Coefficient Ratios of perforated Geoweb materials with crushed stone
and coarse sand infills were found to be 0.75 and 0.89 respectively.

The latter test results indicate that perforated cell walls can be as effective as textured cell walls in
increasing the interface friction. Therefore, the structural capacity of the perforated Geoweb load support
system with certain sand/gravel infills is more effective than the textured Geoweb system. Since
perforations also offer the advantage of lateral drainage, which is particularly useful over impermeable
subgrades, the perforated Geoweb system is the recommended choice for many pavement applications.
Refer to Table 1 for an illustration of the significance of the performance advantage using textured and
perforated cell wall type.

Infill materials

Infill materials for Geoweb load support applications should always be predominately granular with a
maximum particle size of 50 mm (2 in). For best performance, the fines fraction (i.e. material passing the
#200 sieve - 75 um) should not be greater than 10%. Soils with greater than 10% fines have low
permeability and lose strength dramatically when they become wet. Pure granular materials are not
affected by moisture fluctuations but are not as stable as granular materials with 5% - 10% fines. A small
fraction of fines will increase stability by reducing the voids ratio and binding the soil.
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The Geoweb cellular confinement system is effective in increasing the stability of lower quality granular
infill materials such as poorly graded sands and gravels. With cellular confinement, poor quality granular
infills can be used as the surface or near-surface material of access roads where driving speeds are
relatively slow and ride quality is not a major concern. Higher quality aggregates are recommended for
granular surfaced pavements where traffic speeds are higher and a smoother riding surface is required.
Good quality aggregates typically include well graded crushed stones or gravels with a maximum particle
size of 40 mm (1.5 in) and less than 8%, by weight, passing the #200 sieve. For long-term durability, the
coarse fraction of the aggregate should have a Los Angeles Abrasion test wear less than 50%. The fines
fraction (i.e. passing the #200 sieve) should not be greater than two-thirds of the fraction passing the #40
sieve and the fraction passing the #40 sieve should have a liquid limit no greater than 25%. The plasticity
index should be less than 6%.

Table 1 Total Thickness of Coarse Sand / Gravel Base Including Geoweb Section

Subgrade Wheel Smooth Textured Perforated Unconfined
CBR Load Cell Cell Cell Gravel

% kN (Ibf) Relative Total Thickness of Road Base

0.2 27 (6,000) 32% 28% 27% 100%
53 (12,000) 59% 25% 25% 100%
111 (25,000) 2% 23% 23% 100%
222 (50,000) 80% 22% 22% 100%

0.5 27 (6,000) 46% 40% 40% 100%
53 (12,000) 43% 38% 37% 100%
111 (25,000) 40% 35% 34% 100%
222 (50,000) 38% 33% 32% 100%

1.0 27 (6,000) 58% 54% 54% 100%
53 (12,000) 55% 49% 48% 100%
111 (25,000) 52% 45% 44% 100%
222 (50,000) 49% 43% 42% 100%

2.0 27 (6,000) 81% 81% 81% 100%
53 (12,000) 65% 58% 58% 100%
111 (25,000) 59% 52% 51% 100%
222 (50,000) 60% 52% 51% 100%

NOTE: This table is based on theoretical methodologies outlined herein. Values are for comparative
purposes only and are not a substitute for project specific design.

Geotextile underlayer

When the Geoweb section is to be placed directly above a fine-grained or cohesive soil subgrade, a
nonwoven geotextile is typically recommended for separation of the native soil and the granular infill.
Separation is important to prevent contamination and loss of shear strength of the granular infill and to
prevent punching or migration of the infill material into the subgrade. With a geotextile underlayer, the
infill material is totally confined on all sides and at the bottom of individual cells.

When specific designs require a granular subbase below the Geoweb section, a woven or nonwoven
geotextile may be recommended for separation as well as temporary load support during placement of
the subbase layer. If the subbase is a well-compacted granular material, a geotextile separator is not
typically required between the subbase and Geoweb infill.
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Surface materials

In order to prevent trafficking directly on top of the Geoweb cell walls, it is generally recommended to
place a minimum 50 mm (2 in) of granular cover (i.e. overtopping) above the Geoweb cell walls. The
surface material should be dense-graded crushed stone that is resistant to surface rutting. If traffic
volumes are high, a bituminous surface treatment can increase the stability of the riding surface.

If an asphalt concrete base or surface layer is to be placed over the infilled Geoweb base, the depth of
granular cover above the cell walls should be at least 25 mm (1 in) to allow for minor consolidation of the
infill material and to insulate the polyethylene from direct contact with the hot mix asphalt concrete.

Design Considerations and Methods

There is no single design method that encompasses the full range of Geoweb load support applications. A
theoretical design method, based on empirically derived design methods for unpaved roads over soft soils,
has been developed for the Geoweb granular pavement system. Design methods for flexible pavements,
spread footings, and granular pavements with unstable infill soils have yet to be developed. However, it was
this latter function for which Geoweb was originally invented and developed and has proven effective,
particularly with sand infill materials.

Recent results of large scale triaxial compression testing of the Geoweb cell infilled with granular materials
demonstrate that the Geoweb system imparts an apparent cohesion of approximately 150 kPa (3000 psf) to
the confined material. This effective cohesion is in addition to the natural frictional shear strength of the
granular material. Presto Geosystems is currently using this information to develop bearing-capacity design
procedures for Geoweb load support structures that takes into account the additional shear strength provided
by the apparent cohesion. These design procedures will apply to large spread footing and granular pavement
applications with poor-quality infill materials.

A discussion of currently available design procedures follows for Geoweb granular pavement systems and the
design approaches used for other Geoweb load support applications.

Flexible Pavements

Conventional flexible pavement design methods
(e.g. AASHTO, Asphalt Institute, Caltrans, etc.) are
all based on empirical data collected from either
full-scale road tests or ongoing testing and
monitoring of pavement performance within various
geographical areas. Structural values of
conventional road construction materials (e.g.
crushed stone, gravel, asphalt concrete, etc.) have
been determined by federal and local agencies
based on years of in-service performance history.
While many new materials (e.g. stabilizers,
geosynthetics, etc.) have been introduced in recent
years to enhance the structural value of

ASPHALT CONCRETE SURFACE

GEOWEB SECTION

GRANULAR INFILL

GRANULAR SUBBASE
GEOTEXTILE SEPARATION LAYER

BT ek i iy b i i et b O et b G
conventional construction materials, it is difficult FLEXIBLE PAVEMENT SYSTEM
and can take several years to obtain structural ) ) )
values for these components to use with existing Figure 2 Flexible Pavement Detail

design methods. For this reason, there are no
agency-accepted structural values or equivalencies
that can be used with current pavement design
methods for the Geoweb system.
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By combining conventional pavement design methods with a theoretical method for determining the
structural equivalency of a confined pavement layer, it is possible to design pavement structures that
incorporate the Geoweb system.

Granular Pavements

AGGREGATE WEARING SURFACE

Design of Geoweb confined granular pavements
(e.g. access roads) over soft soils is relatively
straight forward and has been well documented for
general design purposes. Refer to the Design
Parameters — Granular Pavements and Design
Calculations Granular Pavements sections of this
document for specific details about the required
design input data and the design calculations.

GEOWEB SECTION
GRANULAR INFILL
GRANULAR BASE
GEOTEXTILE SEPARATION LAYER

GRANULAR PAVEMENT SYSTEM

Figure 3 Granular Pavement Detail

Spread Footings

Geoweb spread footings may be considered for a wide range of load support applications such as
building footings, buried pipes and segmental retaining walls. They may also be considered for a variety
of soil problems such as low bearing capacity, settlement and inadequate shear resistance of near
surface foundation soils. Footing loads may be relatively large or small with respect to individual cell or
section size of Geoweb spread footings. Due to the versatility of the Geoweb cellular confinement
system, the function and design method may change with varying combinations of application, problem
and footing loads. In some cases the governing design factor may be:

o the overall shear resistance of the Geoweb spread footing,
¢ the redistribution of stresses within individual Geoweb cells or
e theincrease in bearing area provided by a Geoweb spread footing.

The design approach used for granular pavement

structures can also be used for design of Geoweb

spread footings with relatively small rigid footing

loads by modifying the design criteria for bearing cEowEs FooTne B e R
capacity from local shear failure mode to general

shear failure mode. For conventional bearing BACKFILL

capacity and settlement calculations of larger y
footing loads, the recommended effective bearing
area of a Geoweb mattress should extend no more
than 500 mm (18 in) beyond the edges of the rigid
footing. In most cases, this will provide a
significant decrease in the calculated bearing
pressure without compromising the basic Figure 4 Spread Footing Detail
assumption that the Geoweb mattress will be

effectively rigid.

SPREAD FOOTING

As stated above, development of a design method for Geoweb spread footings, which will take into
account the effective cohesion of the cellular structure, is currently underway.
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Design Parameters - Granular Pavements

The following information and input parameters are required for design of the Geoweb load support
system for granular pavements.

Wheel Load

The design wheel load is the heaviest single or dual wheel load that the granular pavement will be
required to support over the proposed life of the structure.

Tire Pressure

The tire pressure is the tire inflation pressure of the design wheel load and is approximately equal to the
ground contact pressure. An input value is required for determination of the effective contact radius of
the design wheel load.

Bearing Capacity Coefficient

Bearing capacity coefficients are mathematically or empirically derived coefficients used within standard
equations for determination of the bearing capacity of a soil. For unpaved roads over soft cohesive sails,
the US Forest Service and others have developed bearing capacity coefficients for determination of the
bearing capacity of soils subjected to dynamic loading wherein punching (local) shear failure is more
prevalent than general shear failure. The US Forest Service developed the following bearing coefficients
for unpaved haul roads for two broad ranges of traffic loading.

N.=2.8 High traffic with little rutting (i.e. > 1000, < 10000)
N.=3.3 Low traffic with significant rutting (i.e. < 1000)

Depth to Top of Geoweb section

The depth of placement of the Geoweb layer influences the distribution of stresses through the system
and has a significant effect on the design. Since vertical stresses are higher near the surface, optimum
performance and maximum thickness reduction are obtained by placing the Geoweb as close to the
surface as possible. However, in order to protect the top of the Geoweb cell walls, a 25 mm - 50 mm
(1 in - 2 in) aggregate wearing surface is typically recommended.

Subgrade Strength

There are several laboratory and field test methods available to determine the strength of subgrade soils
for design purposes. The calculations require soil strength to be expressed in terms of shear strength or
cohesion. Shear strength can be determined in the field by the vane shear test or in the laboratory by the
shear box or triaxial compression tests. Soil strength is also commonly determined by the Standard
Penetration Test and the California Bearing Ratio (CBR) test. For cohesive soils, shear strength of a soil
can be estimated from the standard penetration resistance (N) or the California Bearing Ratio (CBR). In
the absence of field or laboratory test data, the strength of the subgrade soil can be estimated by it's
consistency (see the Field Identification section of Table 4). When estimating a soil’s strength by it's
consistency, the soil sample should be taken from a test pit which is deep enough to ensure it's
properties have not been affected by changing surface conditions (e.g. rain water, hot dry weather, etc.).

Brief descriptions of the most common test methods for determining the strength of subgrade soils are
given below.
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California Bearing Ratio (CBR) Test

The California Bearing Ratio test is an index test used to Table 2 Unit Loads for Standard
determine the relative strength of a soil compared to a standard Crushed Stone Material
high-quality crushed stone material. The test specimen is

prepared by compacting a sample of the soil, in multiple lifts, into a 0.1 inch penetration 1000 psi
6 inch diameter cylinder, applying a surcharge in the form of

circular plates to approximate the confining stress of the final 0.2 inch penetration 1500 psi

pavement on the soil and soaking the entire sample for a period of
4 days. The test consists of loading the soil sample with a 3
square inch (1935 square mm) circular piston, through holes in the 0.4 inch penetration 2300 psi
surcharge plates, at a rate of 0.10 inch (2.54 mm)/minute up to a
maximum of 0.5 inches (13 mm). The CBR value is the ratio of the
unit load at 0.10 inch (2.54 mm) or 0.20 inch (5.04 mm) to that of
the standard crushed stone material at the same depth of
penetration (whichever is higher). The unit loads are given in
Table 2.

0.3 inch penetration 1900 psi

0.5 inch penetration 2600 psi

Standard Penetration Test

The standard penetration test provides an indication of the density, and the angle of internal friction of
cohesionless soils and the shear strength of cohesive soils. The tests consists of driving a split spoon
sampler, equipped with a cutting shoe and attached to the end of a drill rod, into a soil by dropping a
140 Ib (63.6 kg) hammer a distance of 30 inches (0.76 m). A split spoon sampler is a thick-walled steel
tube, split lengthwise, used to obtain undisturbed samples of soil from drill holes. The number of blows
required for each 6 inches (150 mm) of penetration of the split spoon sampler is recorded. The standard
penetration resistance is the sum of the blows for the second and third increments of 6 inches (150 mm)
and is termed N in blows/ft (blows/300 mm).

Shear Strength Tests

The shear strength of a soil is the stress at which the soil fails in shear. It can be calculated by dividing
the shear force at which a soil fails by the cross-sectional area of shear or, if the cohesion and angle of
internal friction are known, by the general Coulomb equation.

S=c+octan¢

where c is the soil's cohesion (i.e. interparticle attraction) expressed in terms of force per unit area
c is the overburden or surcharge pressure in terms of force per unit area
¢ is the soil's angle of internal friction (i.e. resistance to interparticle slip) in degrees

Granular soils do not have cohesion and therefore shear strength is governed by overburden pressure
that explains why granular pavement surface materials are inherently unstable. Undrained cohesive soils
(e.g. soft and saturated clays) do not have internal friction and therefore shear strength is governed by
cohesion that can vary with moisture content. Drained cohesive soils can have both cohesion and
internal friction.

The shear strength of granular soils can be measured in a laboratory by the shear box test. Cohesion
and the angle of internal friction of cohesive soils can be measured in a laboratory for drained and
undrained conditions by triaxial compression tests. In the field, shear strength can be measured by the
field vane shear test. Refer to a textbook on soil mechanics or geotechnical engineering for more
information about the shear strength of soils and test methods.
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Angle of Internal Friction - Geoweb Infill Material

The angle of internal friction of a cohesionless
granular soil can be determined by measuring the
maximum shear stress at failure over a range of
normal stresses (i.e. confining pressures) and
plotting the results on a graph. The angle formed
by the best-fit straight line through the origin and
the horizontal axis is a close approximation of the
angle of internal friction. See Figure 5. For
compacted granular materials, the angle of internal
friction is typically within a range of 30° to 40°. The
higher the quality of the granular material (e.qg. * '\ ANGLE OF INTERNAL FRICTION
angularity, gradation, hardness, etc.) the higher the
angle of internal friction.

SHEAR STRESS

NORMAL STRESS

Figure 5 Angle of Internal Friction

Geoweb Cell Wall/Infill Friction Angle Ratio

The Geoweb cell wall/infill material friction angle ratio is the ratio of angle of shearing resistance between
the infill material and the Geoweb cell wall over the peak friction angle of the infill soil in-isolation. It will
vary depending upon the gradation and particle angularity of the infill material and the roughness of the
cell wall or the size and spacing of perforations in the cell wall.

Shear box tests have been carried out to determine angles of shearing resistance between standard
Geoweb cell wall treatments and typical granular materials. The results were expressed in terms of peak
friction angle ratios (or Geoweb Cell Wall/Infill Friction Angle Ratio), where Peak Friction Angle Ratio is
defined as the angle of shearing resistance between the granular infill and the Geoweb cell wall divided
by the peak friction angle of the infill material in-isolation. Geoweb Cell Wall/Infill Friction Ratios for
standard cell wall treatments and typical compacted granular materials are given in Table 3. The values
presented in Table 3 are used to develop the relationships in Table 1 and base thickness in Table 5.

Table 3 Recommended Peak Friction Angle Ratio

Granular Infill Material Cell Wall Type r=295/¢
Coarse Sand / Gravel Smooth 0.71
Textured 0.88
Textured - Perforated 0.90
#40 Silica Sand Smooth 0.78
Textured 0.90
Textured - Perforated 0.90
Crushed Stone Smooth 0.72
Textured 0.72
Textured - Perforated 0.83
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Design Calculations Granular Pavements

lllustrated here are the design procedures and calculations for determining aggregate thickness
requirements for granular-surfaced pavements (e.g. access, utility and haul roads) both with and without
the Geoweb cellular confinement system. Empirically derived bearing capacity coefficients are first used
to determine the maximum allowable stress on a subgrade with either known or estimated shear strength.
The maximum allowable stress is that stress which would cause local punching / shear failure of the
subgrade under sustained loading conditions. Since granular pavement loads are transient, the effective
strength of the soil is typically higher than it would be under static loading. Therefore, the maximum
allowable stress is the limiting stress for design purposes. Boussinesq theory is then used to determine
the required depth of granular cover beneath the design wheel load to ensure that the maximum
allowable stress is not exceeded. The calculations outlined herein are intended for low volume roads
where minor deformations are tolerable or for design of pavement subbase layers over soft soils. They
are not intended for design of flexible pavement structures with paved surfaces. The calculations are
only valid for granular pavement design over cohesive subgrade soils with CBR values less than 5.

Variable Names

Cy Subgrade shear strength

N Bearing capacity coefficient - based on design traffic - see below

P Design wheel load

p Contact pressure

r Geoweb cell wall/Infill peak friction angle ratio

1o Angle of shear resistance between the granular infill and Geoweb cell wall
0 Angle of internal friction of the Geoweb infill material

Z Depth from surface to top of Geoweb cell walls

Zp Depth from surface to bottom of Geoweb cell walls

Calculations

Determine the subgrade shear strength. Refer to Table 4 if the subgrade strength is reported in terms of
Standard Penetration Resistance, CBR or by Field Identification.

Determine the maximum allowable stress on the subgrade, q, dg = NcCy

where Nc¢ = 2.8 (High Traffic, Low Rutting - from U.S. Forest Service guidelines)
Nc = 3.3 Low Traffic, High Rutting - from U.S. Forest Service guidelines)

Determine the required thickness of granular pavement, z, _ R
without the Geoweb cellular confinement system using the 2y = 1
following equation (Boussinesq equation for estimating vertical /3 " 1
stress at a given depth below a circular load re-written to (1 qaj

calculate the depth of cover above a given vertical stress, q,).

where R = Radius of loaded area (i.e. effective radius of single P
or dual tires) R = or

Determine the required thickness of granular pavement, zg, with the Geoweb cellular confinement
system.
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Table 4 Correlation of Subgrade Soil Strength Parameters for Cohesive (Fine-Grained) Soils

. . . Standard
Callfprma . Undrained Shear Penetration | Field Identification
Bearing Ratio Strength ;
Resistance

CBR (%) ¢, kPa (psi) SPT (blows/ft)

<04 <11.7 <2 Very soft (extruded between fingers when
a.7) squeezed)

0.4-0.8 11.7-24.1 2-4 Soft (molded by light finger pressure)
(1.7) - (3.5)

0.8-1.6 24.1-47.6 4-8 Medium (molded by strong finger pressure)
(3.5) - (6.9)

1.6-3.2 47.6 - 95.8 8-15 Stiff (readily indented by thumb but penetrated
(6.9) - (13.9) with great effort)

3.2-64 95.8-191 15-30 Very stiff (readily indented by thumbnail)
(13.9) - (27.7)

>6.4 >191 > 30 Hard (indented with difficulty by thumbnail)
(27.7)

The total required thickness of granular pavement with the Geoweb cellular confinement system is a
function of the Geoweb cell depth, the depth of placement below the applied load, the wheel load and tire
pressure and the infill material properties. Surface stress (i.e. wheel load contact pressure) is distributed
both vertically and horizontally through the Geoweb cellular structure. Horizontal stresses, in turn, are
converted into vertical resisting stresses along the cell walls thus reducing the total vertical stress directly
beneath the center of the loaded area. The total resisting stress provided by the Geoweb cell structure is
calculated and added to the maximum allowable stress on the subgrade for determination of the total
required thickness of granular pavement with the Geoweb cellular confinement system.

The first step is to select the Geoweb section placement depth, z; within the granular pavement structure.
Since vertical stresses are higher near the surface, optimum performance and maximum thickness
reduction are obtained by placing the Geoweb as close to the surface as possible. However, to protect
the top of the Geoweb cell walls, a 25 mm to 50 mm (1 in to 2 in) aggregate wearing surface is typically
recommended.
V i}
2

After selecting a trial depth of placement, calculate the vertical
stress, oy, at the top of the Geoweb section using the following
equation.

Oyt =P|1-

Next, calculate the vertical stress, o4, at the bottom of the y
Geoweb section. The bottom depth, zy, is the top depth, z,, 2
plus the thickness (or depth) of the Geoweb section.

Oyp =P[1-
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Calculate the horizontal stress at the top, oy, and bottom, oy, oh =Kgoy
of the Geoweb section using the following equations.
where K, is the coefficient of active earth pressure.
2 P Kaztan2(45—%j
Horizontal stress at the top of the Geoweb section, o, ont = Kaowu
Horizontal stress at the bottom of the Geoweb section, oyp. onp = Kaow
The average horizontal stress on the Geoweb cell walls is then (G g )
determined as follows. G _\Zht " Phb)
avge 2

Next, calculate the reduction in stress, o,, directly beneath the H
center of the loaded area due to stress transfer to the Geoweb oy =2 D) Cavge tano
cell walls using the following equation.

where H = Geoweb cell depth in mm (in)
D = Effective Geoweb cell diameter = 190 mm (7.5 in)
d = Angle of shearing resistance between granular infill material and Geoweb cell walls.
3 = r¢ (obtain test data or estimate r from Table 3)

Determine the design allowable stress, qg, on the subgrade dg =0Ja + or
with the Geoweb cellular confinement system using the
following equation.

Determine the total required thickness of granular pavement, R
. X Zg =
Zs, with the Geoweb cellular confinement system. 1
Za
p

If the total required thickness is greater than the surface thickness (i.e. depth to the top of the Geoweb
section); in addition, the depth of the Geoweb section, a subbase layer is required. The thickness of the
subbase layer must be equal to the total required thickness minus the surface thickness and the Geoweb
section depth.

Using the equations presented herein, Table 5 gives base/subbase thickness requirements vs. cell wall
type for the Geoweb load support system, under the following load condition:

e 203 mm (8 in) depth of Geoweb section,

e crushed stone infill,

e 38 degree friction angle,

690 kPa (100 psi) tire pressure,

25 mm (1 in) depth of cover over the Geoweb section,
2.8 bearing capacity coefficient.
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Table 5 Total Thickness of Coarse Sand / Gravel Base Including Geoweb Section

Subgrade Wheel Smooth Textured Textured - Unconfined
CBR Load r=0.71 r=0.88 Perforated Stone
r=0.90
% kN (Ibf) mm (in) mm (in) mm (in) mm (in)

0.2 27 (6,000) 277 (10.9) 241 (9.5) 236 (9.3) 876 (34.5)
53 (12,000) 366 (14.4) 315 (12.4) 310 (12.2) 1240 (48.8)
111 (25,000) 490 (19.3) 419 (16.5) 411 (16.2) 1788 (70.4)
222 (50,000) 655 (25.8) 556 (21.9) 546 (21.5) 2527 (99.5)

0.5 27 (6,000) 251 (9.9) 221 (8.7) 218 (8.6) 546 (21.5)
53 (12,000) 335 (13.2) 292 (11.5) 287 (11.3) 772 (30.4)
111 (25,000) 450 7.7 389 (15.3) 384 (15.1) 1113 (43.8)
222 (50,000) 605 (23.8) 518 (20.4) 511 (20.1) 1575 (62.0)

1.0 27 (6,000) 218 (8.6) 203 (8.0) 203 (8.0) 376 (14.8)
53 (12,000) 292 (11.5) 257 (10.1) 254 (10.0) 531 (20.9)
111 (25,000) 396 (15.6) 345 (13.6) 340 (13.4) 767 (30.2)
222 (50,000) 536 (21.1) 465 (18.3) 457 (18.0) 1085 (42.7)

2.0 27 (6,000) 203 (8.0) 203 (8.0) 203 (8.0) 251 (9.9)
53 (12,000) 231 9.1) 206 (8.1) 203 (8.0) 353 (13.9)
111 (25,000) 315 (12.4) 279 (11.0) 274 (10.8) 536 (21.1)
222 (50,000) 429 (16.9) 376 (14.8) 368 (14.5) 721 (28.4)

NOTE: The above wheel load values are from either single or dual wheels. For axle loads multiply by 2. This table
is based on theoretical methodologies outlined herein. Values are for comparative purposes only
and are not a substitute for project specific design.

Available Tools & Services
Presto and Presto’s authorized distributors and representatives offer assistance to anyone interested in evaluating,
designing, building or purchasing a Geoweb Load Support System. You may access these services by calling

800-548-3424 or 920-738-1707. In addition to working directly with you, the following design and construction resources
are available for your use with the Geoweb Load Support System.

Material and CSI-format Specifications, System Components Guideline, Request for
Design Project Evaluation, AutoCAD® Drawings, SPECMaker® Specification Development
Tool, Technical Resources Library CD, videos

Installation Guidelines, SPECMaker® Specification Development Tool, Technical

Construction Resources Library CD, videos

Disclaimer

This document has been prepared for the benefit of customers interested in the Geoweb Load Support System. It
was reviewed carefully prior to publication. Presto assumes no liability and makes no guarantee or warranty as to its
accuracy or completeness. Final determination of the suitability of any information or material for the use
contemplated, or for its manner of use, is the sole responsibility of the user. Geosystems®, Geoweb®, ATRA®, and
SPECMaker® are registered trademarks of Presto Products Company. AutoCAD® is a registered trademark of
AutoDesk. © 2007
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All Aircraft | Pavement Weight Bearing Capacity

Executive Summary

If you have a question regarding Airport Classification Number (ACN) and Pavement Classification
Number (PCN), reference the following sources:

e Mid Cabin Aircraft: QRH: Supplemental Data

* GIV & GV: QRH : Performance -> Landing Planning

» G450/G550/G650: Performance Handbook -> Landing Planning
* GVII-G500/G600 : Operating Manual >Supplemental Data

Once you have established your aircraft classification number, Gulfstream recommends you contact
your flight plan provider as well as the appropriate airport authority/manager for an updated accurate
advertised Pavement Classification Number as well as the latest assessment of permissible movement
areas.

The PCN is calculated using the verbiage "unrestricted operations.” While it has obvioudly a
calculation of pavement strength, it also is derived to extend the life of the runway environment.
While PCNs are published for repeated use, a one-time event (one takeoff/one landing) should be
acceptable with the appropriate authorizations. Caution must be given as PCN does not usually apply
to taxiways or ramps and only within 50 feet of runway centerline. When ACN/PCN is close, make
sure to inquire from the airport manager about all movement areas, paying particular attention to the
taxiways and ramp areas due to the runway PCN not always guaranteeing the taxiways.

Rev 0.0 | For Reference Only - Not FAA Approved/Use in Conjunction with AFM



All Aircraft | Pavement Weight Bearing Capacity

Executive Summary (continued)

Keep in mind that even when obtaining the airport manager's approval for an exemption for operation,
stay alert to the fact that the real concern is the weight bearing capability of the ramp and taxiways, as
it is undoubtedly lower than the runway surface itself. Even with an exemption, tight turns and
prolonged duration on the ramp would not help the situation.

If the airport you are operating into has a small number PCN, it may be prudent to acquire a copy of
the engineering runway analysis, as well as an explanation asto why the PCN is valued so low. While
the average PCN may be acceptable in many cases, some airport movement areas may contain weaker
pavement, and as such asmaller PCN is published.

Your flight plan provider and the airport authority will also be able to help you establish confirmed
prior aircraft type operated into and out of that particular airfield and whether operators are using
surrounding airports for tech stop purposes to add additional fuel for the departure enabling lighter
weights at the lower PCN airfield. Heavier weight aircraft historical value and confirming known
design value for the runway from the airport manager will assist in making the decision. If thereis any
doubt, conservatism should always trump and operation should be avoided.

If you still require assistance, please forward your question via the submit your question in the
appropriate aircraft section and our team of pilot advocates will be happy to provide further guidance
to your situation.

Rev 0.0 | For Reference Only - Not FAA Approved/Use in Conjunction with AFM



All Aircraft | Pavement Weight Bearing Capacity

Background Briefing

This briefing addresses the two most common forms of pavement weight bearing capacity
metrics. A brief, top-level overview of weight bearing capacity is discussed. Whereto find such
data and how to conduct a pavement analysisfollows. Additional factorsare discussed at the
conclusion.

What are the two most common ways to determine pavement weight bearing capacity?

e Wheel Weight Bearing Limits (commonly used in the United States).

e ACN/PCN (ICAQO Standard)
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Wheel Weight Bearing Limits

e FAA Wheel Weight Bearing
Limits specify a maximum
aircraft weight based on the
number of wheels that the
aircraft rests upon.

e This data is available in the
Airport/Facility Directory.

e Add “000” to the numerical
figure.

e [t is imperative to emphasize
that, per the FAA, this is based
on total aircraft weight, not
weight per wheel.

FAA Airport/Facility Directory Front Matter
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Graphical Wheel Description (Examples)
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What if the A/FD only includes
. iInformation pertaining to a
single-wheel gear configuration?

e Call the airport auhtority. They
may have additional
information.

e Most Gulfstream aircraft have a
“Equivalent Single Wheel
Loading (ESWL)” table. The
G280 may have this information
in the near future.
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FAA Airport/Facility Directory

58 FIC/WIT

Credit: Aviation Week

What is PCN?

e Pavement Classification

Number (PCN): Single unique
number to express the load-
carrying capacity of a
pavement, without specifying a
particular airplane or pavement
structure.

As shown in the graphic, tire
pressure also affects the
amount of force applied to a
given portion of the pavement.
This will be addressed later.
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58 FIC/WIT What is PCN (continued)?
e Subgrade strength can be translated
into California Bearing Ratio (CBR),
which is the ICAO-preferred unit.

e |t can also be translated into a K-value.

e Many of these terms are present in

Gulfstream performance guidance.
Credit: Aviation Week

Subgrade Strength CBR Value

A 15 150
9 B 10 80
o C 6 40
D 3 20
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What is ACN?

e Aircraft Classification Number (ACN): Single
unigue number to express effect of an
individual airplane on different pavements.

Generally, ACN must be less than or equal to

PCN. Exceptions are discussed in the
executive summary.

ACN Determination - ICAO 9157
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Tire Pressure

e Tire pressure effects effects the amount of
contact a wheel has with a surface,
thereby affecting how much weight a
given amount of pavement is exposed to.
Maximum pressure limits are assigned to
pavement to ensure that a minimum
amount of contact is provided.

e The codes and numbers in the graphic to
the left are updated to reflect new ICAO
standards, whereas the codes/numbers in
Gulfstream publications reflect older
standards (including a “very low” rating).

e Due to further aircraft weight restrictions
when lowering tire pressures, lowering
tire pressure is not a recommended
method for normal operations to meet a
desired PCN and will not be addressed in
this briefing.
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Where can | access PCN/Runway
Weight Bearing information for US
Airports?

e The Airport/Facility Directory (A/FD)
IS a good source for this information.

Click image to access website
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Where can | find PCN/Runway Weight
Bearing information for International
Airports?

Examples include:

e The Jeppesen Airport Directory, much
like the FAA A/FD, contains PCN
information.

e AC-U-KWIK also contains this data.

e NOTE: if wheel weight bearing capacity
Is listed in lieu of PCN for international
airports, weights may be per wheel,
not total aircraft weight (opposite of
FAA numbers).
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Example: Lake Placid, NY

e PCN: 24 F/B/XIT
24 FIBIXIT

Credit: Aviation Week

Note that the %MAC is at its rearward extreme, thereby placing the
most weight possible on the main gear (92.4%). This is the most
limiting condition. All Gulfstream ACNs are determined using this
conservative methodology.

MID CABIN (G280) EXAMPLE

Entire weight band acceptable for PCN
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Example: Carlsbad, CA

e PCN: 33 F/D/XIT

33 F/DIXIT

Credit: Aviation Week

\/
Subgrade Strength | CBR Value
D 3 20

LARGE CABIN (G650) EXAMPLE - PCN
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Entire weight band acceptable for PCN

LARGE CABIN (G650) EXAMPLE - PCN
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LARGE CABIN (G650) EXAMPLE - PCN

e As an alternative to consulting the line
graph, the tables provided at the bottom of
the page can be used to interpolate and
find more accurate values.
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Example: Mountain Empire, VA
— e FAA Wheel Weight Bearing

Limit: S-20
e Landing weight: 55,000Ibs.

(55,0001bs) x (0.9)x(0.5)/(1.25) =

19,800Ibs Equivalent Single Wheel
Loading

LARGE CABIN (G550) EXAMPLE - ESWL
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Exhibit 1, Attachment 5
9750 SW Nimbus Avenue
Beaverton, OR 97008-7172
p| 503-641-3478 f| 503-644-8034

September 16, 2019 6289 AURORA STATE AIRPORT RUNWAY 17-35 PCN EVALUATION
(ISSUED 11/12/2019)

Century West Engineering Corporation
5331 SW Macadam Avenue, Suite 287
Portland, OR 97239

Attention: James Kirby, PE
Senior Project Manager

SUBJECT: Pavement Classification Number (PCN) Evaluation of Runway 17-35
Aurora State Airport (UAO)
Aurora, Oregon

As requested, GRI conducted a pavement evaluation at Aurora State Airport (UAO) in support of the Oregon
Department of Aviation (ODA) to develop a pavement classification number (PCN) for Runway 17-35.

PROJECT DESCRIPTION

Our work included review of relevant ODA records for Runway 17-35, falling weight deflectometer (FWD)
testing, core explorations, and engineering analyses in accordance with Federal Aviation Administration
(FAA) Advisory Circular 150/5335-5C, Standardized Method of Reporting Airport Pavement Strength — PCN.
According to the FAA, the PCN is a number that expresses the load-carrying capacity of a pavement for
unrestricted operations. We determined the PCN using the Technical Evaluation Method specified in
Advisory Circular 150/5335-5C.

BACKGROUND

Based on information provided in the ODA pavement evaluation/maintenance management program report
prepared by Pavement Consultant Inc. in 2018, a 4,100-ft-long segment on the north end of the runway was
first constructed in 1943 and in 1993, a 900-ft-long extension was built to the south. The last major
rehabilitation on the runway was conducted in 2005 and generally consisted of a 2- to 3-in. overlay.

The current Airport Master Record, FAA Form 5010, lists the gross weight limit for a single-wheel, main-gear
aircraft and a dual-wheel, main-gear aircraft at 30,000 and 45,000 Ibs, respectively. UAO currently does not
have an established PCN.

FIELD WORK
Site Reconnaissance

A visual pavement reconnaissance was performed by GRI engineers on August 12, 2019, to assess the
general surface condition of the pavements within the project and to identify core exploration locations.

GEOTECHNICAL m PAVEMENT m GEOLOGICAL m ENVIRONMENTAL
Since 1984




Falling Weight Deflectometer Tests

GRI conducted FWD testing on August 20, 2019, along the full length of the runway. The testing was
conducted in accordance with FAA Advisory Circular 150/5370-11b, Use of Nondestructive Testing in the
Evaluation of Airport Pavements, using our KUAB 2m Model 150 FWD device.

FWD testing was completed along test lines located at 7 ft west and 12 ft east of the runway centerline. The
tests were spaced at approximately 200-ft intervals within the runway keel section. The approximate
locations of the test lines are shown on Figure 1.

The FWD test procedures are described in Appendix A. The data were normalized to a 30,000-Ib load basis
and the FWD deflection data are shown in Table TA.

We also reviewed the load-response data measured by the FWD to provide a preliminary understanding of
the overall stiffness of the pavement structure. Although this information does not provide information about
the stiffness of individual soil and pavement layers, it does provide a quick assessment of the overall stiffness
of the pavement system to gauge the variability of pavement stiffness within a particular pavement facility.
Impact stiffness modulus (ISM) is inversely proportional to deflection and is therefore a direct measurement
of the combined stiffness, or resistance to deflection induced by FWD loading, of the pavement and subgrade
soils. As such, it is usually a relative measure of the pavement’s ability to support loads, i.e., high ISM
modulus values usually correspond to high pavement strength and vice versa. The profile of relative
pavement strength along the two FWD test lines, as measured by resistance to deflection under FWD loading,
is plotted for each FWD test location on Figure 4A. Additional discussion regarding ISM is provided in
Appendix A.

Coring Explorations

General. On August 20, 2019, GRI conducted three core explorations, all of which were located over
cracks. The approximate locations of the explorations are shown on the Site Plan, Figure 1. Details of our
field investigations are further discussed in Appendix A of this report and the core explorations are
summarized in Table 1.

Table 1: SUMMARY OF CORING EXPLORATION RESULTS

Asphalt Aggregate
FWD Test Concrete Base Drilled Over Depth of
Core No. No. Test Line  Station Thickness, in.  Thickness, in. a Crack? Crack, in.
B-1 26 7 ftwest  56+81 8.75 15.00 Yes 2.50
B-2 16 7 ft west 39+51 9.00 15.00 Yes 3.25
B-3 32 12 fteast  19+41 9.00 15.00 Yes 2.50

Existing Pavement Conditions

Overall, the pavement surface of Runway 17-35 appears to be in good condition. The primary distresses
observed on the runway are low- to medium-severity longitudinal cracking, primarily at paving-panel joints
or along the centerline; low-severity weathering; and isolated low-severity alligator cracking within the gear
paths.



Since the alligator cracking within the gear paths (noted above) is a load-associated distress, in our opinion,
it warranted further investigation and we therefore conducted the three core explorations in areas of alligator
cracking on the runway. As shown in Table 1 and the photo logs on Figures 1A through 3A in Appendix A,
the cracking is top down and extends to a depth of 2.5 in. in cores B-1 and B-3 and to a depth of 3.25 in. in
B-2. These types of cracks may be induced by excessive shear stresses imposed by aircraft wheel loads at
the runway surface and can typically be repaired by milling to the depth of cracking and overlaying. In our
opinion, pavement exhibiting this type of distress should be rehabilitated when the cracking progresses to
the point that spalling begins to occur and therefore represents a significant Foreign Object Damage (FOD)
potential. The core samples also exhibit delamination (separation of asphalt concrete [AC] layers) at a depth
of 2.5 and 3.25 in. in cores B-2 and B-3, respectively. The depth of delamination generally agrees with the
thickness of the 2005 overlay.

DESIGN PROCEDURES AND ANALYSIS
Traffic Loading

Century West Engineering Corporation (CWE) provided an estimate of the aircraft traffic-volume data
consisting of the number of operations (i.e., either an arrival or departure) for Runway 17-35 in 2018 from
the FAA Traffic Flow Management System Counts (TFMSC). Our traffic-loading estimate is based on an
annual growth rate of 1.58% per year, which is based on the aviation forecasts provided in the current master
plan for UAO (WHPacific, 2012).

The COMFAA 3.0 software used to compute the PCN has inputs for each aircraft type (in the mix), which
include the type of aircraft, gross weight, and number of annual departures over a 20-year period. The
program does not take into account the annual growth rate, so we calculated the total departures from 2020
to 2040 to determine the equivalent annual number of departures for the analysis. The aircraft mix and
annual number of departures we input into COMFAA are provided in Table 2.

Table 2: RUNWAY 17-35: AIRCRAFT TYPES AND DEPARTURE VOLUMES
Values Entered into COMFAA

Maximum 2018
Takeoff Design Aircraft Annual 2040 Annual Equivalent Annual # of
Aircraft Type Weight, Ibs for COMFAA Operations  Operations Airplane Departures
oL ISR eE] 92,500 Gulfstream G-V 50 61
Express Gulfstream G-V 64
Gulfstream G600 91,600 Gulfstream G-V 2 3
Gulfstream V 76,850 Gulfstream G-IV 2 3
Gulfstream G-IV 7
Gulfstream 1V 73,200 Gulfstream G-IV 2 3
Dassault Falcon 900 45,503 Falcon-900 68 83 Falcon-900 83
Bombardier 45,100 Challenger CL- 58 70
Challenger 600 604
. Challenger CL-604 176
Bombardier 38.850 Challenger CL- 88 106
Challenger 300 ! 604
?gg;a““ L 41,000 Falcon-2000 34 42 Falcon-2000 42
Dassault Falcon 50 37,480 Falcon-50 276 332
Falcon-50 424
Dassault Falcon 20 28,650 Falcon-50 76 92
Cessna Citation 750 36,600 Citation X 104 126 Citation X 292



Values Entered into COMFAA

Maximum 2018
Takeoff Design Aircraft Annual 2040 Annual Equivalent Annual # of
Aircraft Type Weight, Ibs for COMFAA Operations  Operations Airplane Departures
Cessna Citation 680 30,775 Citation X 138 167
Hawker 800 28,000 Hawker-800 34 42 Hawker-800 42
Gulfstream G150 26,100 D-35 80 97 D-35 97
Astra 1125 24,650 D-30 96 117 D-30 117
Cessna Citation 650 22,000 Citation VI/VII 98 119 Citation VI/VII 119
Learjet 60 23,500 Learjet-55 30 36
Learjet 55 21,500 Learjet-55 4 6 Learjet-55 57
Learjet 75 21,500 Learjet-55 12 15
Learjet 45 20,500 Learjet-35A/65A 110 133
Learjet 35 18,000 Learjet-35A/65A 8 10 Learjet-35A/65A 254
Learjet 31 15,500 Learjet-35A/65A 92 111
Cessna Citation 560 20,000 Citation 550B 704 847 _
Cessna Citation 550 13,300 Citation 550B 212 255 Citation 5508 1102
Phsn:ct))?; e3r 03060 17,968 D-25 56 68 D-25 68
Op;";g:ms: 2,434 2,944

Backcalculation Analysis of FWD Test Data

The elastic moduli of the subgrade soil at the boring locations were backcalculated from the FWD test data.
The average minus-one standard deviation subgrade moduli for each analysis unit (design modulus) are
shown at the bottom of the backcalculation analysis results in Table 2A in Appendix A.

PAVEMENT CLASSIFICATION NUMBER (PCN) CALCULATIONS

As requested by the ODA, we calculated the PCN for Runway 17-35 for each aircraft in the fleet mix based
on the critical pavement-layer thickness and subgrade-support characteristics developed herein. The
California bearing ratio (CBR) used in the PCN analysis is based on the backcalculated design modulus from
Analysis Unit 2 in Table 2A in Appendix A and was calculated using the typical correlation between CBR
and Resilient Modulus (Mr) and the correlation adopted by the FAA in Advisory Circular 150/5320-6F, Airport
Pavement Design and Evaluation, which is represented by the following:

CBR= M:/1,500

The analysis was conducted using the FAA’s Support Spreadsheet, COMFAA 3.0. The pavement-layer
thicknesses were converted into an equivalent pavement section using the appropriate subgrade-support
code and the default values for the conversion factors given in Advisory Circular 150/5335-5C. Based on
our analysis, the equivalent pavement section is also shown on the following figure.
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Results of the PCN computations summarized in Table 3 are based on the departure traffic provided by CWE.
For Runway 17-35, we recommend publishing the PCN value shown in Table 3. The corresponding PCN
elements of the runway are summarized in Form 5010 (Table 1B) in Appendix B.

Table 3: RECOMMENDED UPDATES TO FAA FORM 5010 FOR UAO RUNWAY 17-35

Aircraft Gross Weight, thousands Ibs
Runway PCN Single Wheel Main Gear Dual Wheel Main Gear
17-35 40/F/C/XIT 102 145

Our recommended single-wheel, main-gear and dual-wheel, main-gear aircraft gross weights are 102,000
and 143,000 Ibs, respectively. The increase in wheel-load capacity (as compared to the current Airport
Master Record, FAA Form 5010) is likely due to the increased structural capacity related to the 2005 overlay.
Additional discussion regarding the PCN methodology and reporting is provided in Appendix B.

LIMITATIONS

This pavement report has been prepared for use by the Oregon Department of Aviation and Century West
Engineering Corporation and should not be relied upon by any other entity without the written permission
of an authorized representative. The scope is limited to the specific project and location described herein,
and our description of the project represents our understanding of the significant aspects of the project
relevant to the analysis of the pavements at the time of publication.



PCN system is only intended as a method that airport operators can use to evaluate acceptable operations of
aircraft. It is not intended as a pavement design or pavement evaluation procedure, nor does it restrict or
replace the methodology used to design or evaluate a pavement structure.

Our work has been performed in a manner consistent with the level of care and skill ordinarily exercised by
members of the profession currently practicing under similar conditions in the locale. The results and
conclusions submitted in this report are based on the data obtained from our sources of information discussed
in this report. No other warranty, expressed or implied, is made.

Please contact the undersigned if you have any questions regarding this report or any other pavement
considerations associated with this project.

Submitted for GRI,

Renews 12/2020

Michael J. Maloney, PE Lindsi A. Hammond, PE
Principal Associate

This document has been submitted electronically.

References
WHPacific, Inc., 2012, Aurora State Airport, Airport Master Plan Update.

Pavement Consultants Inc., 2018, 2018 Pavement Evaluation / Maintenance Management Program: Aurora State Airport.
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APPENDIX A

FIELD EXPLORATIONS AND FWD DATA

FIELD EXPLORATIONS

Existing pavement and subsurface conditions on Runway 17-35 were investigated by GRI on August 20,
2019, with three core explorations, designated B-1 through B-3. The approximate locations of the
explorations are shown on the Site Plan, Figure 1. The field exploration and laboratory programs completed
for this project are described below.

Pavement Core Explorations

The pavement was cored at each exploration location to assist in evaluation of the type of cracking and/or
the thickness and condition of the asphalt concrete (AC). The pavement was cored using an electric drill
owned and operated by GRI. Photographs of the core locations and core samples are shown on Figures 1A
through 3A. Below the AC, we excavated to a maximum total depth of 24 in. below ground surface to
observe the condition of the aggregate base (AB) and subgrade, if encountered. The subgrade was not
encountered during our explorations and the AB was classified as silty sandy gravel ranging from angular to
rounded and up to 1 to 1.5 in. in diameter.

FWD DATA

Falling weight deflectometer (FWD) tests were conducted by GRI on August 20, 2019, using our KUAB
Model 150 FWD. The annual reference calibration for the FWD was accomplished in October 2019 at the
KUAB manufacturing facility in Savoy, lllinois.

The FWD testing on Runway 17-35 was accomplished along test lines located at 7 ft west and 12 ft east of
the runway centerline. The tests were completed at approximately 200-ft intervals within the keel section of
the runway.

General

Geodetic coordinates of all test locations were measured from GPS signal using a submeter-capable
Trimble™ GPS receiver with the antenna mounted on the FWD above the load plate.

The FWD load is generated by a two-mass/two-buffer, falling-weight system that produces a nearly haversine-
shaped load-pulse waveform. The buffer and weight combination used for these tests produces a load rise
time of approximately 14 milliseconds with an equivalent haversine frequency of approximately 32 Hz. The
load pulse was applied to the pavement surface through a 450-mm-diameter (8.86-in.-radius), four-part,
segmented plate designed to apply uniform surface pressure distribution despite irregularities in the
pavement surface. Air temperature and pavement surface temperature (the latter measured by infrared
thermometer) were recorded for each test.

Test Data

The average deflections from the two nominal 32,000-Ib impact loads were linearly normalized to a 30-kip
(30,000-Ib) load basis and are tabulated in Table 1A of this appendix. The measurement units for the test

A-T



data are distance in feet, deflections in mil units (1 mil = 0.001 in.), load in pounds, sensor distance in
inches, load plate radius in inches, and temperature in degrees Fahrenheit.

Impact Stiffness Modulus (ISM)

The Impact Stiffness Modulus (ISM) shown in units of kips per square inch (ksi) is the composite stiffness, or
dynamic plate bearing modulus, of all the materials beneath the pavement/roadway surface. It is computed
using the Boussinesq formula for surface deflection beneath the center of a uniformly loaded circular area
on a linear-elastic half space, with a Poisson’s ratio of 0.50. The surface deflection measured at the center of
the FWD load plate (D0) was used to compute the surface modulus. The magnitude of the ISM is inversely
proportional to deflection and comparable to the elastic modulus. The difference between the pavement
ISM and elastic modulus is that the elastic modulus represents the elastic load-deformation response of an
individual pavement layer or the subgrade soil, whereas the pavement ISM represents the composite elastic
load-deformation response of all materials (pavement layers and subgrade soil) below the pavement surface.
Therefore, the ISM (as computed from the deflection measured beneath the FWD load plate) cannot be taken
as representative of the elastic modulus of any single pavement layer or the subgrade soil. However, since
it is a measurement of the combined stiffness of the pavement structure and subgrade soil, it is often useful
for evaluation of variation in pavement stiffness and for assessment of relative pavement strength. Plots of
the ISMs are shown on Figure 4A.

A-2



Table 1A - FWD NORMALIZED DEFLECTION TEST DATA
RUNWAY 17-35: AURORA STATE AIRPORT (UAO)

Test Section: RW 17-35
Start Point: North edge of runway, 10+ 00
Test Date: 8/20/2019
Test File: 6289-Aurora Airport.fwd
Load Plate Radius, in: 8.86
Sensor Distance, in: 0 12 18 24 36 48 60 72
Deflections Normalized to 30000 Ibf Basis
Surface Surface
Test Temp., Modulus| ISM,
Test No. [ Station [ Test Line| Core |D 1, mils|D 2, mils|D 3, mils|D 4, mils|D 5, mils{D 6, mils|D 7, mils|D 8, mils °F Time , Ksi kips/in |Comments
1 10+ 50 7' w 28.54 24.85 21.17 18.56 13.73 10.05 7.37 5.54 68 1:24:59 57 1,051 |7' west
2 12+50 7'w 25.28 20.28 16.82 14.62 10.56 7.81 5.80 4.50 71 1:26:36 64 1,187
3 14+49 7'w 30.42 25.52 21.55 18.73 13.50 9.84 7.24 5.55 71 1:27:52 53 986
4 16+51 7'w 29.35 24.82 20.94 18.25 13.29 9.74 7.15 5.47 71 1:29:09 55 1,022
5 18+50 7'w 24.65 20.46 17.12 14.81 10.62 7.71 5.71 4.47 71 1:30:14 66 1,217
6 20+ 56 7'w 27.93 22.60 18.54 15.81 11.05 7.98 5.87 4.66 71 1:31:20 58 1,074
7 22450 7' w 25.72 21.22 17.71 15.34 11.10 8.13 6.06 4.70 71 1:32:26 63 1,166
8 24+51 7'w 26.54 21.58 17.98 15.18 10.67 7.71 5.71 4.47 71 1:33:33 61 1,130
9 26+53 7'w 26.28 20.74 17.15 14.64 10.47 7.67 5.83 4.64 70 1:34:39 62 1,142
10 28+55 7'w 26.82 22.10 18.49 15.98 11.58 8.49 6.34 4.95 71 1:35:42 60 1,119
11 30+ 54 7' w 26.27 21.60 18.22 15.84 11.70 8.66 6.45 4.96 71 1:37:01 62 1,142
12 32+54 7'w 30.95 25.88 21.81 19.07 13.97 10.26 7.67 5.78 71 1:38:07 52 969
13 34452 7'w 36.96 27.64 22.18 18.81 13.26 9.67 7.12 5.56 71 1:39:22 44 812
14 36+57 7'w 32.41 26.67 22.42 19.26 13.87 10.02 7.26 5.44 70 1:40:28 50 926
15 38+52 7'w 28.76 23.55 19.60 16.84 12.06 8.67 6.34 4.88 70 1:41:38 56 1,043
16 39+51 7'w B-2 34.09 27.13 22.55 19.48 14.13 10.46 7.65 5.72 70 1:43:21 47 880 |B-2
17 40+ 51 7' w 27.27 22.43 18.67 16.13 11.60 8.44 6.11 4.75 70 1:44:29 59 1,100
18 42+51 7'w 31.58 25.74 21.56 18.44 13.11 9.35 6.80 5.10 70 1:45:38 51 950
19 44+ 51 7'w 29.21 23.02 18.77 15.98 11.24 7.90 5.76 4.52 70 1:46:46 55 1,027
20 46+ 50 7'w 29.41 23.54 19.35 16.44 11.40 7.92 5.78 4.50 70 1:47:53 55 1,020
21 48+52 7'w 28.25 23.01 19.08 16.26 11.38 8.17 6.06 4.66 70 1:49:02 57 1,062
22 50+52 7'w 39.77 29.04 22.94 19.04 12.53 8.69 6.21 4.86 70 1:50:10 41 754
23 52+50 7'w 34.37 27.28 22.48 18.86 12.83 8.94 6.47 5.08 70 1:51:20 47 873
24 54+51 7'w 44.23 34.59 27.53 22.75 14.74 9.70 6.77 5.20 69 1:52:33 37 678
25 56 +40 7'w 37.32 28.83 22.75 18.62 11.88 7.81 5.61 4.42 67 1:53:49 43 804
26 56+81 7'w B-1 35.88 28.79 23.20 19.31 12.57 8.38 5.79 4.55 70 1:55:03 45 836 |B-1
27 58 +50 7'w 35.45 27.78 22.05 18.05 11.74 7.82 5.60 4.34 65 1:56:22 46 846 [5875=send end 7' west
28 11+50| 12'e 25.22 21.35 18.22 15.93 11.88 8.90 6.66 5.09 68 2:05:27 64 1,190 [12' east
29 13+50] 12'e 30.01 25.29 21.29 18.67 13.66 10.11 7.43 5.70 70 2:07:03 54 1,000
30 15+51 12'e 30.03 25.22 21.26 18.42 13.46 9.89 7.28 5.64 70 2:08:15 54 999
31 17+53 12'e 28.42 22.94 19.00 16.27 11.53 8.38 6.20 4.83 70 2:09:28 57 1,056
32 19+41 12'e B-3 34.02 25.85 20.87 17.26 11.79 8.33 6.13 4.74 70 2:13:56 48 882 |B-3
33 21+50] 12'e 21.06 17.31 14.42 12.49 9.07 6.79 5.19 4.17 70 2:16:05 77 1,425
34 23+52 12'e 25.55 21.01 17.53 15.14 11.13 8.27 6.23 4.95 70 2:17:18 63 1,174
35 25452 12'e 21.98 17.91 15.02 13.04 9.69 7.31 5.60 4.43 69 2:18:26 74 1,365
36 27+51 12'e 26.27 20.79 16.87 14.33 10.21 7.48 5.62 4.44 69 2:19:33 62 1,142
37 29+50] 12'e 34.66 28.16 23.24 19.76 13.95 10.10 7.48 5.79 69 2:20:42 47 866
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Table 1A - FWD NORMALIZED DEFLECTION TEST DATA
RUNWAY 17-35: AURORA STATE AIRPORT (UAO)

Deflections Normalized to 30000 Ibf Basis

Surface Surface
Test Temp., Modulus| ISM,
Test No. | Station [ Test Line| Core [D 1, mils{D 2, mils|D 3, mils|D 4, mils|D 5, mils|D 6, mils|D 7, mils|D 8, mils °F Time , Ksi kips/in |Comments

38 31+52 12'e 27.24 22.35 18.84 16.39 12.19 9.20 6.99 5.47 69 2:21:52 59 1,101
39 33+49| 12'e 26.34 21.87 18.38 15.90 11.64 8.78 6.71 5.25 69 2:23:00 61 1,139
40 35+53 12'e 24.64 20.22 16.91 14.67 10.73 8.01 6.08 4.83 69 2:24:09 66 1,218
41 37+51 12'e 29.65 24.86 20.96 18.32 13.45 9.99 7.38 5.60 69 2:25:16 55 1,012
42 39+50] 12'e 25.27 21.38 17.99 15.86 11.68 8.77 6.56 5.13 69 2:26:26 64 1,187
43 41+51 12'e 25.80 21.67 18.35 15.90 11.67 8.62 6.43 4.94 69 2:27:34 63 1,163
44 43+ 50 12'e 27.58 23.19 19.57 17.18 12.51 9.22 6.76 5.14 69 2:28:38 59 1,088
45 45+51 12'e 26.22 21.41 17.71 15.13 10.72 7.77 5.72 4.51 69 2:29:48 62 1,144
46 47+54| 12'e 28.02 22.49 18.48 15.60 10.83 7.75 5.68 4.46 69 2:30:56 58 1,071
47 49+ 51 12'e 27.34 22.44 18.36 15.67 11.04 7.94 5.90 4.62 69 2:32:04 59 1,097
48 51+53] 12'e 30.35 24.69 20.12 17.00 11.60 8.11 5.96 4.66 69 2:33:11 53 988
49 53+55 12'e 31.95 26.02 21.17 17.69 11.99 8.46 6.17 4.85 69 2:34:18 51 939
50 55+50| 12'e 36.26 28.03 22.28 18.48 12.16 8.34 6.04 4.75 69 2:35:31 45 827
51 57+51 12'e 32.67 26.40 21.38 17.62 11.50 7.75 5.50 4.31 67 2:36:47 49 918 |5878=send end 12' east
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Table 2A - BACKCALCULATION ANALYSIS SUMMARY

RUNWAY 17-35: AURORA STATE AIRPORT (UAO)

Runway 17-35: Aurora State Airport (UAO)

Based on FWD Testing Conducted: 8/20/2019

Start Station: North edge of runway, 10+ 00

FWD Test Core AC Thickness, AB Thickness, Subgrade
Test # | Station | Test Line | Exploration | Analysis Unit DO, mils inches inches Modulus psi
1 10+ 50 7'w 1 28.54 9.00 15.00 10,402
2 12+50 7'w 1 25.28 9.00 15.00 15,441
3 14 +49 7' w 1 30.42 9.00 15.00 11,553
4 16+51 7'w 1 29.35 9.00 15.00 11,570
5 18+50 7'w 1 24.65 9.00 15.00 12,902
6 20+ 56 7'w 1 27.93 9.00 15.00 11,768
7 22 +50 7'w 1 25.72 9.00 15.00 14,630
8 24+51 7' w 1 26.54 9.00 15.00 12,567
9 26+53 7'w 1 26.28 9.00 15.00 15,004
10 28+55 7' w 1 26.82 9.00 15.00 14,486
11 30+ 54 7'w 1 26.27 9.00 15.00 13,228
12 32+54 7' w 1 30.95 9.00 15.00 10,155
13 34452 7'w 1 36.96 9.00 15.00 9,847
14 36+57 7' w 1 32.41 9.00 15.00 10,365
15 38+52 7'w 1 28.76 9.00 15.00 10,556
16 39+51 7'w B-2 1 34.09 9.00 15.00 9,726
17 40+ 51 7'w 1 27.27 9.00 15.00 10,489
18 42+51 7'w 1 31.58 9.00 15.00 11,108
19 44451 | 7'w 1 29.21 9.00 15.00 11,314
20 46 + 50 7' w 1 29.41 9.00 15.00 11,087
21 48452 7' w 1 28.25 9.00 15.00 14,129
22 50+52 7'w 2 39.77 8.75 15.00 8,814
23 52450 7'w 2 34.37 8.75 15.00 9,367
24 54451 7'w 2 44.23 8.75 15.00 6,713
25 56+ 40 7' w 2 37.32 8.75 15.00 9,796
26 56+81 7'w B-1 2 35.88 8.75 15.00 7,615
27 58 + 50 7' w 2 35.45 8.75 15.00 9,512
28 11+50 12'e 1 25.22 9.00 15.00 12,541
29 13+50 12'e 1 30.01 9.00 15.00 11,399
30 15+51 12'e 1 30.03 9.00 15.00 9,781
31 17+53 12'e 1 28.42 9.00 15.00 11,645
32 19+ 41 12'e B-3 1 34.02 9.00 15.00 10,977
33 21+50 12'e 1 21.06 9.00 15.00 17,720
34 23+52 12'e 1 25.55 9.00 15.00 13,364
35 25+52 12'e 1 21.98 9.00 15.00 14,811
36 27+51 12'e 1 26.27 9.00 15.00 14,236
37 29+50 12'e 1 34.66 9.00 15.00 11,837
38 31452 12'e 1 27.24 9.00 15.00 10,942
39 33+49 12'e 1 26.34 9.00 15.00 11,421
40 35+53 12'e 1 24.64 9.00 15.00 14,477
41 37+51 12'e 1 29.65 9.00 15.00 10,835
42 39+50 12'e 1 25.27 9.00 15.00 11,501
43 41+51 12'e 1 25.80 9.00 15.00 13,236
44 43 +50 12'e 1 27.58 9.00 15.00 11,913
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Table 2A - BACKCALCULATION ANALYSIS SUMMARY
RUNWAY 17-35: AURORA STATE AIRPORT (UAO)

FWD Test Core AC Thickness, AB Thickness, Subgrade
Test # | Station | Test Line | Exploration | Analysis Unit DO, mils inches inches Modulus psi
45 45+51 12'e 1 26.22 9.00 15.00 12,250
46 47 +54 12'e 1 28.02 9.00 15.00 11,825
47 49+51 12'e 1 27.34 9.00 15.00 12,606
48 51+53 12'e 2 30.35 8.75 15.00 11,238
49 53+55 12'e 2 31.95 8.75 15.00 10,326
50 55+50 12'e 2 36.26 8.75 15.00 9,761
51 57+51 12'e 2 32.67 8.75 15.00 9,341
Statistical Summary
Average
Structura PAVER PMP | Average DO, Average AC Average AB Subgrade
| Unit# [From Sta| To Sta Unit mils Thickness, in. Thickness, in. Modulus, psi
1 0+00 49+51 R17AU-01 28.10 9.00 15.00 12,235
2 0+00 58 +50 R17AU-02 35.83 8.75 15.00 9,248
Design Subgrade Resilient Modulus
Average Average Subgrade
Structura PAVER PMP Subgrade Standard — Standard CBR,
| Unit# | From To Unit Modulus, psi | Deviation, psi Deviation, psi Mr (psi)/1500
1 10+50 | 49+51 R17AU-01 12,235 1,800 10,435 7
2 50+52 | 58+50 R17AU-02 9,248 1,294 7,955 5
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Core B-1 (RW 17-35 8’ West of Centerline, Station 56+ 81, FWD 26)

B-1 (Pavement Core Sample, 8.75 in.)

PAVEMENT CORE PHOTOGRAPHS

SEP. 2019 JOB NO. 6289 FIG. 1A



Core B-2 (RW 17-35 8’ West of Centerline, Station 39+51, FWD 16)

B-2 (Pavement Core Sample, 9.0 in.)

PAVEMENT CORE PHOTOGRAPHS

SEP. 2019 JOB NO. 6289 FIG. 2A



Core B-3 (RW 17-35 12’ East of Centerline, Station 19+41, FWD 32)

B-3 (Pavement Core Sample, 9.0 in.)

PAVEMENT CORE PHOTOGRAPHS

SEP. 2019 JOB NO. 6289 FIG. 3A
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APPENDIX B
PAVEMENT CLASSIFICATION NUMBER ANALYSIS

BACKGROUND

In 2014, the FAA instituted a requirement that Part 139-certified airports be assigned pavement classification
number (PCN) data. The PCN is required because the United States is a member state of the International
Civil Aviation Organization (ICAQO), the international regulatory body for air traffic. ICAO adopted the
Aircraft Classification Number (ACN)-Pavement Classification Number (ACN-PCN) method to allow any
airport a standardized method for reporting the effect of aircraft that use the facility, as well as the load-
carrying capacity of the pavement (ICAO, 1999).

The ACN is a number that expresses the relative effect of an aircraft at a given configuration on a pavement
structure for a specified standard subgrade strength. Conversely, the PCN is defined as a number that
expresses the load-carrying capacity of a pavement for unrestricted operations. Therefore, the ACN-PCN
system is structured so that a pavement with a particular PCN value can support unlimited repetitions of an
aircraft that has an ACN equal to or less than the pavement’s PCN value.

In the ACN/PCN method, the PCN, pavement type, subgrade strength category, tire pressure category, and
evaluation method are all reported together. A code system has been implemented to allow an abbreviated
presentation of the necessary information. The pavement type is abbreviated “R” for rigid (portland cement
concrete [PCC]) and “F” for flexible (AC) pavements. Four subgrade categories, A, B, C, and D, indicate high,
medium, low, and ultra-low subgrade strengths, respectively. The four tire-pressure categories, W, X, Y, and
Z, indicate high, medium, low, and very low tire pressures, respectively. The evaluation methods are T for
a technical evaluation and U for an evaluation based on the type and weight of the aircraft that commonly
use the airfield. For example, the PCN code 90/F/C/WI/T indicates that the PCN number is 90, that the
pavement is flexible, that there is a low-strength subgrade, that high-pressure tires are allowed, and that a
technical evaluation was performed to determine the PCN rating.

METHODOLOGY

As noted above, the pavement strength evaluation was accomplished in accordance with the Technical
Method described in Advisory Circular 150/5335-5C. To complete the analysis, the following information
was used for Runway 17-35:

Aircraft Traffic Volume: The traffic volume estimate was provided by Century West
Engineering Corporation in terms of operations for Runway 17-35. The COMFAA 3.0
program includes a library of standard aircraft types, and we used the default gear weight for
each aircraft in the aircraft fleet mix.

Pavement Structure: As noted earlier herein, the pavement thickness and subgrade support
characteristics were estimated based on the FWD backcalculation results and core
explorations.

The results of our PCN analysis are summarized in Form 5010 — Airport Master Record (Table 1B) and
presented on Figure 1B of this appendix.

Reference

ICAO, 1999, Aerodrome standards — aerodrome design and operations, Annex 14, Third Edition.
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Table 1B - FORM 5010 AIRPORT MASTER RECORD

(O A Flexible Category (CBR 15)
(O B Flexible Category (CBR 10)

@ C Flexible Category (CBR 6)

(O D Flexible Category (CBR 3)

O A Rigid Category (k 552 pci)

(O B Rigid Category (k 295 pci)

[TIRE PRESSURE ETHOD USED Project info
O W Unlimited () Using Aircraft Aurora State Airport
@ e @ Technical
() Y 145 psi
(O z 73psi

AIRCRAFT GEAR TYPE IN TRAFFIC MIX

S (single wheel gear)

[ ] 3D (triple tandem wheel gear) e.g B-777
D (dual wheel gear)

DDT or W/B (tandem gear under wing

O ¢ Rigid Category (k 147 pci) (] 2D (dual tandem wheel gear) (] AND tandem gear under body)
O D Rigid Category (k 74 pci) e.g. B-747, A-340-600, A-380
— —— —— — — Airport LOC-ID UAO
LEnter PC_ _40 Pavement ID RW 17-35
R 5010_Gross Weight IF 3D or W/B Gear Checked, #38 = PCN
Oaie e and PCN Please Add Data Element #38 Remark
#35 S gear 102 3D
#36 D gear 143 2D/2D2
#37 DT gear 2D/3D2W Report Minimum
#38 DDT gear 2D/3D2B Gross Weight
#39 PCN 40/FICIXIT
#35 S #36 D #37 DT #38 DDT
Airport LOC-ID Pavement ID GwW GW GW GW #39 PCN
UAO 17-35 102 143 40/FICIXIT
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Subgrade code= C at CBR= 5.0, t= 30.8
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Exhibit 1, Attachment 6

Proposed expansion of existing wastewater treatment facility for a regional airport.

System design = 10,000 GPD.
Residential strength waste flows to eight new Septic Tanks and three new 2-compartment

Septic/Dosing Tanks. Effluent flows by gravity from the Septic Tanks to five new Dosing Tanks.

Three existing Dosing Septic Tanks will be converted to Sewage Lift Stations, pumping to a new
3000-gallon Co-mingle Tank with effluent filter and then to a 3000-gallon Dosing Tank.
Accumulated sludges to be removed by a licensed Sewage Disposal Service.

Effluent is pumped from the Dosing Tanks and Septic/Dosing Tanks to a new 3000-gallon Co-
mingle Tank and new 3000-gallon Recirculation Tank that is to be intertied to existing 2x3000-
gallon Recirculation Tanks. The Recirculation Tanks will dose two AX-100 Recirculating

Textile Filters.
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Final disposal via an existing Dosing Tank will be retrofitted with new pumping systems. The
existing drainfield size to be doubled to 3000 Ift by using the previously identified reserve area.
Existing drainfield laterals to be removed and replaced. New Distribution System is detailed in
this design. New reserve area will be located west of present drainfield.

Existing Recirculating Gravel Filter to be disassembled and removed. Used gravel media will be
deposited in empty NW corner of Tax Lot 400.
Site is served by a private water well.

Site and Soils  (Profile Details, Pg. 4)

Amity Silt Loam
Slope 0—2%
Reference: Existing File / Permit No.: DEQ110707
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OFF

GENERAL STANDARDS

Flush transport pipe and check for equal distribution from splitters, vaives,
and/or distribution box.

Allw ork and material shall conformw ith OAR 340 Div. 71 & 73 approved
design permit, and appropriate law s. Permits relating (but not limited) to
plumbing, electrical, and grading must be coordinated w ith the on-site system

installer and designer.

Float control assembly: Float controls must be connected to a separate stand
pipe, not discharge line, w hich is serviceable and accessible.

Minor modifications to accommodate stumps, boulders or other unforeseen
obstacles may be needed. Major modification cannot be performed w ithout re-

design and regulatory approval.

Pump screen: Provide a corrosion-resistant screen w ith minimum tw elve sq. ft.
surface area, w ith maximum 1/8" openings, surrounding pump extending above

maximum effluent level.

If the installation contractor (installer) notes any conflicts w ith applicable State
and/or local law s, rules or requirements, he shallrequest a clarification before
ordering or instaliing affected materials or w ork. This may include and is not
limited to such factors as: land-use regulations, grading ordinances, erosion
control districts, hauling limits, typographical errors, etc.

Trace w ire: Provide an electrically continuous 18 gauge, green-jacketed
copper w ire in trench for the full length of alf transport lines, accessible at the

source end.
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ELECTRICAL COMPONENTS

Installer is to obtain copies of all necessary permits, authorizations, licenses
etc. prior to initiating construction, including that specialty w ork designated to a
subcontractor w hich is directly or indirectly related to the system construction.

Wiring of pumps and controls shall be performed by a licensed electrician
under the auspices of a permit secured from the local jurisdiction. For details
of electrical system, pump controls, floats, and the level of the float settings
see the manufacturer's instructions and approved design.

Installer shall request and obtain utility locates by a qualified service for all
potential underground utilities before excavation w ork commences.

Splicing of wires at the splice box inside the tank risers shall be done using the
heat shrink connectors provided by the manufacturer or with an approved
w atertight electrical connector nut.

Installer shall maintain any and all survey monuments, w hich are affected by
w ork and activities, related to the projects. Monuments, if damaged by the
installer, shall be reset by a licensed surveyor at the installer's expense.

Wiring from the splice box to the source or the control panel shall be protected
in UL approved PVC conduit, constructed w atertight. Pump line voltage shall
have w ater proof insulation such as THW, THWN, or HHW. Wire for all

connections shall be 14 gauge wire or larger.

All materials and equipment shall be of the type, model and brand listed for the
manufacturers specified, unless otherw ise authorized by the system designer.
Substitution of materials and equipment shall receive pre-authorization and the
contractor/installer w ill be responsible for providing performance and operating

data.

Installer shall prepare, maintain and provide, at completion of the project,
draw ings detailing the construction "as-built" and shall provide the ow ner &
designer w ith the manufacturer's current specification and operating data on
all equipment installed prior to final payrent to the installer.

“Seal offs” shall be installed betw een the splice box and the pow er source or
control panel, either in the horizontal just outside the riser or in the vertical just
below the control panel or per connection. “Seal offs” shall be instalied to
manufacturer’s specifications and shall be equal to or better than the follow ing:
Appleton EYF seal off box, PVC terminal adapters (threaded), Killark sealing

compound, Killark packing fiber.

Wiring shall be color coded or numbered and the schedule w ritten inside the
control panel or on the w iring diagram

TANK (S)

Upon completion, the apparatus shall be tested for operation and correctness.
Available voltage, pump run voltage and pump run amperage shall be measured
and recorded inside the control panel.

Grout: Grout w atertight using hydraulic-adhesive type cement or grout material.
Grout interior and exterior.

The w iring diagram shall be retained on site (preferably in control panel
enclosure) and any as-built notes or comments entered, initialed, and dated.

Seal all joints and seams with manufacturer-approved sealants.

CONTROL PANEL (S)

Odor proof: Seal riser fid to contact w ith closed cell plastic foamsheet, or
single-side adhesive neoprene foam tape.

The electrician shall label the control panel or electrical panel w ith his business
name and the permit number and date of installation.

Alltanks must be Traffic Rated.

Tanks must be fitted w ith manhole covers in steel rings set in pavement
minimum 2" above the tank risers.

Control panel shall be installed per manufacturer’s instructions; alarm shall be
audible from the living/w orking space. Pump and alarm must be on separate
circuits. Location of panels to be based on electrical access.

Riser: Tank must be equipped w ith a w atertight riser, w ith minimum 18" inside
diameter, w ith tank access brought to or above finish grade. Riser seams
must be grouted interior and exterior.

The control panel for all pumps must have the capability to record the number
of alarms, pump events and override events, if applicable.

Knockouts: Perforations and unused knockouts must be grouted.

Use a padiock or other locking device to prevent unauthorized access to the
control panel. Panel to be installed on 4" X 4" post, NOT on w all.

H.D. AVIATION & SOUTHEND AIRPARK

T.4S, R.AIW, SEC. 2D & 11A, T.L. 200, 203, 400, 401, 1600
CONSTRUCTION SPECIFICATIONS

Watertight: Tank must be subject to overnight test for w atertightness prior to
caliing for inspection. Fill to a maximum 2" into riser. Mark w ater level, initials,

time and date.

Panel shall be in accordance w ith NEMA 4X rating. Panel enclosure shall meet
NEMA 4X requirements.

OTHER

PUMP (S)

Setbacks: Maintain required setbacks.

Alr-lock hole: Install a 5/32” diameter hole in discharge pipe below off leveland
below check level

COLLECTION SYSTEM

Plumbing permit required

Disconnect: Provide a quick disconnect of non-corrosive material w ithin 12" of
riser top. Position to allow for removal of pump and purp screen for annual

maintenance.

DISTRIBUTION AND TRANSPORT LINES

lsolate valve: Provide a gate or ball valve w ithin 12" of riser top, on discharge
side of disconnect. Position to allow for removal of pump and pump screen for

annual maintenance.

Pressure piping: Must meet or exceed Class 200 PVC, (ASTM 2241), or class
160 for pipes greater than an inch in diameter.

Road crossing: Sleeve transport pipe in Sch. 40 PVC, installed a minimum of
18" below grade, and bedded in % minus to the surface.

Allw ork and materials shall conformw ith Chapter 246-272 WAC, approved
design permit, and appropriate law s. Permits relating (but not limited) to
plumbing, electrical, and grading must be coordinated w ith the on-site system

installer and designer.
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DESIGN DATA TABLE

4( H.D. AVIATION & SOUTHEND AIRPARK

CHECKED BY;

A

. Table 1: Maximum Daily Design Flow :System Components-HD Aviation
Gatlons Per f
: Source Day Tank # |Volume (gal)|Dose Schedule| Pump Type |# of Pumps {Pump Model |Pump Size| Gal/min
Existing Building 1 55;occupants @ | 15:gpd 825 Pump Stations S1 3000 Timed Solids Handling 2 PSE4011 4/10 hp 10
Existing Building 2 63:occupants @ : 15:gpd 945 ' S2 3000 Timed Solids Handling 2 PSE4011 4/10 hp 10
Z |Existing Building 3 25 occupants @ : 15:gpd 375 S3 1500 Demand | Solids Handlfing 2 PSE4011 | 4/10 hp 10
Q Future Building 4 6ioccupants @ | 15:gpd 90 Septic Tank S5 1000 n
= ptic Tanks na a na na na na
<C |[Future Building 5 5ioccupants @ : 15:gpd 75 S6 3000 na na na na na na
<>: Future Building 6 7ioccupants @ 15:gpd 105 S10 3000 na na na na na na
% Future Building 7 11:occupants @ : 15:gpd 165 S12 1500 na na na na na na
Future Building 8 10ioccupants @ | 15igpd 150 S13 1500 na na na " na na na
Future Building 9 6 occupants @ 15igpd 90 S14 1000 na na na na na na
Future Building A 32ioccupants @i 15 gpd 480 S15 1000 na na na na na na
7ioccupants @ 75igpd 525 S16 1000 na na na na na na
Existing Building B 3loccupants @ 15igpd 45 Septic/Dosing Tanks| S4 1500 Demand Turbine 2 P100511 1/2 hp 10
Existing Buitding C 15ioccupants @  15igpd 225 57 1500 Demand Turbine 2 P100511 1/2 hp 10
» Existing Building D 9ioccupants @ | 15igpd 135 S8 1500 Demand Submersible 1 Myers 1/2 hp 10
o 6:occupants @ 75:gpd 450 S9 1500 Demand Turbine 2 P100511 1/2 hp 10
E Future Building E 3:occupants @ : 15:gpd 45 S11 1500 Demand Turbine 2 P100511 1/2 hp 10
% Existing Building F 3ioccupants @i 15:gpd 45 Dosing Tanks D1 2000 Timed Turbine 2 P100511 1/2 hp 10
o |Future Building G 12:occupants @ | 15:gpd 180 4 D2 1000 Timed Turbine 2 P100511 1/2 hp 10
& [Future Building H 12ioccupants @ 15/gpd 180 D3 1500 Timed Turbine 2 P100511 1/2 hp 10
= |Existing Building | 21ioccupants @ : 15/gpd 315 D4 1000 Timed Turbine 2 P100511 1/2 hp 10
3 [Existing Building J 13 0occupants @ ; 15:gpd . 195 D5 1000 Timed Turbine 2 P100511 12 hp 10
w Future Bu||d|ng K 33 Occupants @ i 15 gpd 495 D6 1000 Timed Turbine 2 P 100511 1/2 hp 10
Future Building L 34ioccupants @i 15igpd 510 D7 3000 Timed Turbine 2 P501512 | 1-1/2hp 50
7ioccupants @ 75:gpd 525 Recirculation Tank R3 3000 Timed Turbine 2 P500712 | 3/4 hp ** 50
Future Building M 7ioccupants @ : 15igpd 105 '
Future Building N 15 occupants @ 15:gpd 225
Projected Peak Flow 7500 :
Design Flow Max 10000 Primary Septic Tankage Volume =;25,500 gallons :
Total Tankage Volume = (47,500 galions ** Pumps to be upgraded to size
‘ : and model determined and verified
- T - . Recirculatin Max. Design Capacity = :10,000gpd by RTF Manufacturer (Orenco).
Table 2: Capacity for Existing Drainfield Textile Filte? Projectengeak Flow = 7500 gpd :
Effluent Quality Gallons Per Day Loading Rate Projected Average Daily Flow = 3750 gpd
Advantex Effluent 5000 451t / 150 gpd Pod Surface Area =:100 sqft.
Number of pods =:2
: Recirculation Rate =:4 to0 1
Table 3: Capacity for New Drainfield Aqutal Flow (\{v/ Recirc.) = §1SOOO gpd
Effluent Quality Gallons Per Day Loading Rate Design Hydraulic Loading = 50 galisgft/day
Advantex Effiuent 5000 25 1ft 7 150 gpd D:es;gn Recirculation Lpadmg = f5250 gal/sqft/day:
Table 4: Effluent Quality Expectations Distribution :
Parameter Not to Exceed Components Quantity | Component :
BOD 20 mg/L 1 OSI-Hydrotek V6602 Automatic Distribution Valve (RTF Pod Distribution)
TSS 20 mg/L 1 OSl-Hydrotek V6606 Automatic Distribution Valve (Drainfieid Distribution)
N 30 mg/L | |

Pressure Distribution

Max. Design Capacity = : 10,000gpd

Projected Peak Flow = :7500 gpd

Drainfield

Projected Awerage flow = 3750 gpd

Design Hydraulic Loading Rate = 145 L./ 150gpd
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lﬂALUATOR‘S NAME__ROBERT F. SWERNEY, RS

ENVIRONMENTAL MANAGEMENT SYSTEMS Inc. - ON-SITE SEWAGE TREATMENT SITE EVALUATION DATA ENVIRONMENTAL MANAGEMENT SYSTEMS Inc. - ON-SITE SEWAGE TREATMENT SITE EVALUATION DATA %
4080 SElnternatnonal Way, Suite #5-112 Mllwaukle OR 97222 8867 (503) 353 9691 fax (503) 353- 9695 {Vancouver, WA 360-735 -1108) 4080 SE International Way, Suite #B8-112, Milwaukie, OR 97222-8867 (503) 353-9691 fax: (503} 353 9695 (Vancouver, WA 360-735- 1109) 8 O
H ; i :
APPLICANT: ___HD AVIATION EEOUS E\/ALUATIONS Y/N] ID# APPLICANT. ___HD AVIATION PREVIOUS EVALUAﬂONS Y /NJID#: <t Cc\l) zZ
ADDRESS OF SITE 1400 KE!L RD, AURORA OR 97002 {ADDRESS OF srrE 14oo KEL RD, AURORA OR 97002 b DVISIon g prd L
’ i < —J
LEGAL DESCRIF’T]ON TOWNSH}P - 25 RANGE 1w SECTION 2 11 PARcaJTAx LOT 800 other: LEGAL DESCR!PT]ON TO\NNSHIP 25 RANGE 1w SECTION 2 11 PARCEL/TAX LOT 800 other: <C - <
_ | | ,, ] o~ O
son_ PROFILES DRAINFIELD AREA - EAST SET OF HOLES sou_ PROFILES DRAINFIELD AREA - WEST SET OF HOLES — )
i Redoximorphic Features i i Redoximorphic Features i |
MATRIX Oxidized Reduced Coarse APFL. RATEwW/ MATRIX Oxidized Reduced Coarse APPL. RATEwW/
TESTHOLE | DEPTH(IN) | TEXTURE JICTURE : =PTH ROOTS STRUCTURE & Other Comments:
(N COLOR COLOR Color Fragments ROCTS STR & Other Comments: Pretreatment TESTHOLE | DI (N) | TEXTURE COLOR COLOR Color Fragments Pretreatment
#1NE 0"-8" gSIiL 7.5YR3/3 - - - i sbk 45 LFt/150g #18W 0"- 10" SiL 7.5YR3/3 - -- -- mf sbk 45 LFt/150g o
B"- 16" SiCL 7.5YR3/2 - - -~ cf Faint Motties / sbk 45 LFt/150g 10" - 21" SiL 7.5YR 3/2 — — - cf abk 45 LFY/150g >
16" - 36" SiCL 7.5YR4/2 | 75YR4/6 | 7.5YR3/2 - ff Distinct Motties / abk 50 LFt/150g 21" - 25" gSiL 7.5YR3/2 | 75YR4/6 | 7.5YR3/2 — ff Distinct Mottles - 50 LFt/150g o)
Slope=2% E | 36"- 64" SICL _|7.5YR252] 75YR4/6 | 75YR32 | . ~ | i Somew hat Massive 50 LFt/150g Slope= 1% W| 25"-60" SiCL 7.5YR4/2 | 75YR4/6 | 7.5YR3/2 — vif Somew hat Massive 50 LFt/150g —
#2 NW 0" - 13" gSL | 7.5YR3B - - - i sbk 45 LFt/150g #2 SE 0"- 15" SiL 7.5YR3/3 - - - mf sbk 45 LFt/150g 7
13- 18" SiCL 7.5YR3/2 | — - - cf Faint Mottles / sbk 45 LFt/150g 15"~ 19" gSiL 7.5YR 3/2 - - - cf sbk 45 LFt/150g o
18" - 40" gSICL | 7.5YR4/2 | 7.5YR4/6 | 7.5YR3/2 — ff Distinct Mottles / abk 50 LFt/150g 19" - 28" SiCL 7.5YR3/2 | 75YR4/6 | 7.6YR3/2 - ff Distinct Motties 50 LF/150g ~
Slope=2%E | 40"- 76" SiCL.  [7.5YR2.5/2] 7.5YR4/6 | 7.5YR3IZ - Vff Somew hat Massive 50 LFt/150g Slope= 1% W[ 28"- 60" SiCL 7.5YR4/2 | 75YR4/6 | 7.5YR3/2 — VFf Somew hat Nassive 50 LFt/150g N
#3 SE 0" - 10" L | 75vRaB - - - ™ SbK 45 LFU150g #3 NE 015" SI 7 5YR3/3 - - p per bk 45 LFy150g 8
10"~ 30° gSICL | 75YR3/2 | 75YR4/6 | 7.5YR32 — ff Distinct Mottles / abk 50 LFt/150g 15" 20" gSiL 7.5YR3/2 | 7.5YR4/6 | 7.5YR3/2 - ff Distinct Mottles / abk 50 LFt/150g I
30" - 62" SiICL  |7.5YR2.5/1| 7.5YR4/6 | 7.5YR3/2 — vff Somew hat Massive 50 LF/150g 20" - 60" SiCL 7.5YR4/2 | 7.5YR4/6 | 7.5YR3/2 — vif Somew hat Massive 50 LFt/150g R )
Slope=2% E | 62"- 66" SiCL 7.5YR3/2 — -~ - - Massive 75 LFY/150g Siope= 1% W o Z
#4 SW 0"- 14" gSiL 7.5YR 3/3 - — — nf sbk 45 LFt/150g #4 NW - 16" SiL 7.5YR3/3 — - — mf abk 45 LFt/'150g 8
14" - 30° gSICL | 7.5YR3/2 | 7.5YR4/6 | 75YR3/2 — ff Distinct Mottles / abk 50 LFt/150g s" - 22" gSiL 7.5YR3/2 | 7.5YR4/6 | 7.5YR3/2 — f Distinct Motties / abk 50 LF/150g O
30" - 48" SICL | 7.5YR4/2 | 75YR4/6 | 75YR32 — vif Somew hat Massive 50 LF/150g 22" - 60" SiCL 7.5YR4/2 | 75YR4/6 | 7.5YR3/2 — vif Somew hat Massive 50 LFt/150g o
Slope=2% E | 48" - 66" SiCL | 7.5YR3/2 — - -~ — Massive 75 LFt/150g Siope= 1% W O E—4
WEATHER CONDITIONS: ( X ) CLEAR () CLOUDY () PRECIPTATION () EXTREVE DRYNESS () OTFER. WEATHER CONDITIONS: ( X ) CLEAR () CLOUDY () PRECIPTATION () EXTREME DRYNESS () OTHER: N <
LANDFORMS: () FLOODPLAIN (X ) TERRACE (X) UPLAND () SIDESLOFE () OFEN () OTHER EFFECTVESOL DEPTH~30-48" ~ OTHER SURFACE LANDFORMS: () FLOODPLAIN (X ) TERRACE ( X) UPLAND () SIDESLOPE () OPEN () OTHER: EFFECTIVE SOIL DEPTH ~20-28"  OTHER SURFACE |
VEGETATION: ( X ) PASTURED () FORESTED (X) CLEARED () WETLARD () OTHER. | LAYERS INCLUDE OLD FILL FROM ARSTRP CONSTRUCTION. VEGETATION: (X) PASTURED () FORESTED ( X) CLEARED () WETLAND () OTHER. | LAYERS INCLUDE OLD FILL FROM AIRSTRIP CONSTRUCTION. — -
MAJOR LIMTING FACTOR(S): (X) WATER TABLE/ ( X) SOIL SUTABILTY /() SETBACKS/ () LOT SIZE | Soil Survey Mapping: Marion County Shee! #6= Aty Sift Loam MAJOR LIMITING FACTOR(S): (X) WATER TABLE/ ( X) SOIL SUITABILITY / () SET BACKS /() LOT SIZE | Soil Survey Mapping: Marion County Sheet #6= Amity Silt Loam ]
SOL TYPE __SiL / SiCL PROPOSED SYSTBVt _RGF to Pressure Drainfield___ SOIL TYPE: __SIL / SiCL PROPOSED SY STEM: _RGF to Pressure Drainfield__ Center Test Fits Similar to Corners w/ Redox Features starting at {"
ADDITIONAL COMVENTS: Soil Pits Observed with Randy Trox, RS of DEQ-Western Reglon ADDITIONAL COMMENTS Soil Pits Observed with Randy Trox, RS of DEQ-Western Reglon >15 inches below ground surface — Q:
| f » = : ‘ : - ( | ' ' ' —~ >
?EVALUATORS SIGNATURE: DATE 14 July 1999 EVALUATOR'S NAME_' ROBERT F. SWEENEY, RS EVALUATORS SIGNATURE: A)ﬂuec;&‘a\-/] DATE_14 July 1999 ogs [I]
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Exhibit 2

faegre@earthlink.net

From: BEACH Anthony <Anthony.BEACH@odav.oregon.gov>
Sent: Monday, February 7, 2022 8:06 AM

To: ‘Helbling, Tony'; ‘Aron Faegre'; ‘Michelle DaRosa'

Cc: STANSBURY Betty; ‘Ted Millar'; ‘Martha Meeker'
Subject: RE: HDSE drainfield expansion area at UAO

Hi all, I've pasted the questions and request for additional information from our consultants below.

Thanks for getting the response back from NV5 and Aron. We have looked through what was sent over and still have
guestions and information needed. We also still need a copy of the report that opens & displays all the figures (this was
stated as included but it was not one of the attachments). Since other questions are focused on details of the proposed
improvements we have not received, we have responded to NV5’s answers in that area in orange below:

- Materials/Construction Proposed
o What materials specification is to be used (ODOT, proprietary, etc.) for the aggregate?
Per the GeoWeb Manufacturer the infill material should consist of one third pulverized topsoil
and two thirds crushed aggregate. The aggregate portion should be crushed rock that has a
particle size range from 0.375 to 1.0 inches with a D50 of 0.5 inches and a 30 percent void space.
The engineered fill should lightly be compacted to allow vegetation growth.

What are the assumed properties of these materials if there are not more specifics as to what
might be used? What is “light compaction”? Is there a minimum void space requirement that
should be met? Performance spec for infiltration?

o What compaction specifications and test methods are proposed to achieve the proposed Geoweb
strengths?
After the cells have been filled the prepared ground surface should be proofrolled with a fully
loaded dump truck. Some rutting and deflection is acceptable considering that the FAA specifies
the upper 4-inches of subgrade consist loose uncompacted soil over 12-inches of compacted
subgrade.

Again, what is the density intended for these layers? We are not analyzing the rest of the RSA
and we need to know how much rutting or deflection is being assumed to be “acceptable”. We
are concerned with what is being proposed and whether it can support aircraft and vehicle
loading.

o What compaction specifications and test methods are proposed for soil layers to be placed along with
the Geoweb?
The only other soil that will be placed is the washed gravel or drain rock in the drainage
trenches. We recommend only light compaction of this material until it is well keyed. Even at
this level of compaction we believe its load bearing characteristics will be superior to the soil that
exists in the RSA. Over compacting this material will inhibit its drainage characteristics

What are the assumed properties of these materials if there are not more specifics as to what
might be used? What is “light compaction”? Is there a minimum void space requirement that
should be met? Performance spec for infiltration? What load bearing characteristics will these
yield? Will these layers retain their characteristics when the grass is mowed or a vehicle passes
over the top of them?



o What subgrade compaction specifications and test methods are proposed for the expanded drain field
areas?
See our response to the two prior questions.

Same.

o What materials are proposed for use in the rest of the elements of the drain field system (pipes,
manifolds, perf spec., etc.)?
To be addressed by others. [[Note: Attachment 6 added by Aron Faegre to this memo for
providing this information to Tony Beach.]

Attachment Six does not provide enough detail about the weight rating for proposed elements
(structures/pipes/manifolds/etc) or even the proposed cross section in any of the different
areas with the geoweb installed. The 2005 design also does not address grading in the proposed
drainfield area, but shows a “capping fill” which would not meet RSA grading standards. Please
provide a detailed design that includes structure weight ratings and grading plans that meet FAA
RSA grading standards. Also, please provide proposed typical sections showing the
pipes/structures/geoweb/etc.. Include layer depths, typical surface grades, and detail where
the proposed sections will intersect proposed drain field structures/drainage elements.

Please let me know if you have any questions about the above, and we look forward to your response,

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455
M-F 7:30am - 4pm

From: BEACH Anthony

Sent: Tuesday, February 1, 2022 4:36 PM

To: Helbling, Tony <helbling@wilsonconst.com>; Aron Faegre <faegre@earthlink.net>; '‘Michelle DaRosa'
<mdarosa@landandcondolaw.com>

Cc: STANSBURY Betty <Betty.STANSBURY@odav.oregon.gov>; 'Ted Millar' <tmillar@tlmholdingslic.com>; 'Martha
Meeker' <meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

Hi Tony, | did check in with our consultants and they said they need some additional information. | pressed them earlier
today, they are putting together their clarifying questions and | will forward them as soon as | receive them.

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455
M-F 7:30am - 4pm

From: Helbling, Tony <helbling@wilsonconst.com>

Sent: Tuesday, February 1, 2022 3:56 PM

To: BEACH Anthony <Anthony.BEACH@odav.oregon.gov>; Aron Faegre <faegre@earthlink.net>; 'Michelle DaRosa'
<mdarosa@landandcondolaw.com>




Cc: STANSBURY Betty <Betty.STANSBURY@odav.oregon.gov>; 'Ted Millar' <tmillar@tlmholdingsllc.com>; ‘Martha
Meeker' <meekerma92@msn.com>
Subject: RE: HDSE drainfield expansion area at UAO

This message was sent from outside the organization. Treat attachments, links and requests with caution. Be conscious of the information you
share if you respond.

Tony,
We're two weeks out since last update — could you please poke the consultants and get info to us?

Tony Helbling

Logistics Manager

Wilson Construction Company
1190 NW 3™ Ave

Canby, OR 97013

Cell: 503-519-6059

Office: 503-263-6882
helbling@wilsonconst.com
www.wilsonconst.com

From: BEACH Anthony <Anthony.BEACH@odav.oregon.gov>

Sent: Tuesday, January 18, 2022 2:05 PM

To: Aron Faegre <faegre@earthlink.net>; 'Michelle DaRosa' <mdarosa@landandcondolaw.com>; Helbling, Tony
<helbling@wilsonconst.com>

Cc: STANSBURY Betty <Betty.STANSBURY@odav.oregon.gov>; 'Ted Millar' <tmillar@tlmholdingsllc.com>; 'Martha
Meeker' <meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

Hi Aron, Happy New Year.

Our consultants are still reviewing the information you provided. | will get an update and see if your geotech consultants
can provide any assistance.

I'll keep you updated as soon as | get more information, thanks for your patience!

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455
M-F 7:30am - 4pm

From: Aron Faegre <faegre@earthlink.net>

Sent: Monday, January 17, 2022 12:23 PM

To: BEACH Anthony <Anthony.BEACH@odav.oregon.gov>; 'Michelle DaRosa' <mdarosa@landandcondolaw.com>; 'Tony
Helbling' <helbling@wilsonconst.com>

Cc: STANSBURY Betty <Betty.STANSBURY@odav.oregon.gov>; 'Ted Millar' <tmillar@tlmholdingsllc.com>; ‘Martha
Meeker' <meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO




This message was sent from outside the organization. Treat attachments, links and requests with caution. Be conscious of the information you
share if you respond.

Hi Tony,
Hope your holidays went well.

Would it help to have our geotech consultant meet with your geotech consultant to get this resolved? We
have provided detailed information for each of your questions, showing that the runway safety area complies
with FAA standards. The standards acknowledge that utility systems can be in runway safety areas, and this is
an important utility system for the airport.

Aron

Aron Faegre, AlA, PE, ASLA
Aron Faegre Architect
13200 Fielding Road

Lake Oswego, Oregon 97034
503-880-1469
faegre@earthlink.net
www.faegre.org

From: Aron Faegre <faegre@earthlink.net>

Sent: Tuesday, December 21, 2021 4:14 PM

To: 'BEACH Anthony' <Anthony.BEACH@aviation.state.or.us>; 'Michelle DaRosa' <mdarosa@landandcondolaw.com>;
'Tony Helbling' <helbling@wilsonconst.com>

Cc: 'STANSBURY Betty' <Betty.STANSBURY @aviation.state.or.us>; 'Ted Millar' <tmillar@tImholdingsllc.com>; 'Martha
Meeker (MeekerMA92 @msn.com)' <meekerma92 @msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

Hi Tony

One last thing. | should have added a note to your question about whether infiltration testing was done. The
testing for a drainfield is quite different than for normal stormwater infiltration testing. In fact, too rapid of an
infiltration requires a more complicated septic drainfield piping design. Our septic processing system and
drainfield designs are approved directly through State of Oregon DEQ.

Aron

Aron Faegre, AlA, PE, ASLA
Aron Faegre Architect
13200 Fielding Road

Lake Oswego, Oregon 97034
503-880-1469
faegre@earthlink.net
www.faegre.org

From: Aron Faegre <faegre@earthlink.net>
Sent: Tuesday, December 21, 2021 3:07 PM
To: 'BEACH Anthony' <Anthony.BEACH@aviation.state.or.us>; ‘Michelle DaRosa' <mdarosa@landandcondolaw.com>;
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'Tony Helbling' <helbling@wilsonconst.com>

Cc: 'STANSBURY Betty' <Betty.STANSBURY @aviation.state.or.us>; 'Ted Millar' <tmillar@tImholdingsllc.com>; 'Martha
Meeker (MeekerMA92 @msn.com)' <meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

Hi Tony,

Attached are the answers to your detailed questions. Does this provide the information you need to approve
our proposal?

Aron

Aron Faegre, AlA, PE, ASLA
Aron Faegre Architect
13200 Fielding Road

Lake Oswego, Oregon 97034
503-880-1469
faegre@earthlink.net
www.faegre.org

From: BEACH Anthony <Anthony.BEACH@aviation.state.or.us>

Sent: Thursday, December 9, 2021 4:20 PM

To: Michelle DaRosa <mdarosa@I|andandcondolaw.com>; Tony Helbling <helbling@wilsonconst.com>

Cc: STANSBURY Betty <Betty.STANSBURY @aviation.state.or.us>; Ted Millar <tmillar@tImholdingsllc.com>; Aron Faegre -
Aron Faegre & Associates (faegre@earthlink.net) <faegre@earthlink.net>; Martha Meeker (MeekerMA92 @msn.com)
<meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

Hi Michelle, thank you for your patience as we look into the information you have provided.

Our consultants have taken a first pass through the report along with their Geotech GRI, and they came up with the
following list of questions/clarifications/additional information needed:

GRI requests the additional data listed below based on reviewing the November 8, 2021 report “Report of Geotechnical
Engineering Services: Aurora State Airport Septic Drain Field Improvements for HDSE Sewer System.” [HDSE drainfield
expansion Geotech Study AronFA-2-01-110821-geor.pdf]

- Field Data Collection
0 Date of soil sampling
0 Were any logs prepared to describe the bulk sampling results?
0 Was a sieve analysis and/or Atterberg Limits test performed to validate the Silt visual classification?
0 Was infiltration testing performed? If not, why?

- As-builts or other construction documents pertaining to the existing drain field

- Report references
0 Geoweb design procedure
0 Provide addition discussion on how the 6-inch geoweb, with 2/3 aggregate and 1/3 topsoil, replaces 12
inches of compacted soil.
0 Equivalent Single Wheel Load source
0 Source identifying the critical aircraft type



- Report figures
0 Figure A-1: graphic does not show up in the provided pdf
0 Figure A-2: graphic does not show up in the provided pdf

“Such stringent compaction is not permitted in the soil cover of drain fields”
0 Where does this statement come from?

In addition to the list above, we will also need specifics on the proposed Geoweb reinforced drain field construction.

- Materials/Construction Proposed

0 What materials specification is to be used (ODOT, proprietary, etc.) for the aggregate?

0 What compaction specifications and test methods are proposed to achieve the proposed Geoweb
strengths?

0 What compaction specifications and test methods are proposed for soil layers to be placed along with
the Geoweb?

0 What subgrade compaction specifications and test methods are proposed for the expanded drain field
areas?

0 What materials are proposed for use in the rest of the elements of the drain field system (pipes,
manifolds, perf spec., etc.)?

Could you please provide this information so | may forward it to our consultants for review?

Thank you,

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455
M-F 7:30am - 4pm

From: Michelle DaRosa <mdarosa@landandcondolaw.com>

Sent: Monday, November 15, 2021 3:51 PM

To: BEACH Anthony <Anthony.BEACH@aviation.state.or.us>; Tony Helbling <helbling@wilsonconst.com>

Cc: STANSBURY Betty <Betty.STANSBURY @aviation.state.or.us>; Ted Millar <tmillar@tlmholdingsllc.com>; Aron Faegre -
Aron Faegre & Associates (faegre@earthlink.net) <faegre@earthlink.net>; Martha Meeker (MeekerMA92 @msn.com)
<meekerma92@msn.com>

Subject: RE: HDSE drainfield expansion area at UAO

This message was sent from outside the organization. Treat attachments, links and requests with caution. Be conscious of the information you
share if you respond.

Re-sending to include Ms. Martha Meeker.

Michelle D. Da Rosa

Attorney at Law

205 SE Spokane Street, Suite 300
Portland, OR 97202

Office: (503) 220-2891

Direct: (971) 600-6307
www.landandcondolaw.com




From: Michelle DaRosa

Sent: Monday, November 15, 2021 3:25 PM

To: Tony Beach (anthony.beach@aviation.state.or.us) <Anthony.BEACH@aviation.state.or.us>; Tony Helbling
<helbling@wilsonconst.com>

Cc: Betty Stansbury (betty.stansbury@aviation.state.or.us) <Betty.STANSBURY@aviation.state.or.us>; Ted Millar
<tmillar@tlmholdingsllc.com>; Aron Faegre - Aron Faegre & Associates (faegre@earthlink.net) <faegre@earthlink.net>
Subject: FW: HDSE drainfield expansion area at UAO

Dear Betty and Anthony,

This missive from me, in my capacity as the attorney for TLM Holdings LLC and from Tony Helbling, as a
director of HDSE Sewer System Owners Association and Chairperson of the Southend Corporate Airpark
Condominium Owners Association, requests that you (i) rescind your denial of HDSE’s plans to expand the
HDSE drainfield on UAO property, (ii) retract ODA’s stated intention to not renew HDSE’s drainfield lease in
2024, and (iii) issue an approval of the expansion plans as previously submitted earlier this year. The attached
study and our explanations below respond to the concerns ODA cited as the reason for its decisions.

The denial of the proposed expansion was sent to me in the email from Anthony dated July 30, 2021 in the
email string below. ODA’s expansion denial and threat to terminate the drainfield located on the Aurora
State Airport that serves HDSE users (all buildings at Southend) sent concerned shock-waves through the
Southend Airpark community because of the vital importance of the drainfield to the HDSE Sewer System, and
the HDSE Sewer System to the continued operation of all of the property at Southend. The threat to “not
renew” was made notwithstanding that the Non-Commercial Site Lease provides HDSE with two 5-year
options and that the Utility Easement recorded as Instrument No. 2020-00001957 on January 13, 2020 is
perpetual.

The attached geotechnical study by NV5 (formerly known as GeoDesign), dated November 8, 2021
demonstrates through detailed soil analysis that the drainfield areas already are likely capable “under dry
conditions, of supporting snow removal equipment, aircraft rescue and fire-fighting equipment, and the
occasional passage of aircraft without causing damage to the aircraft” [AC 150/5300-13A, p. 61]. The area is
also free of objects, is drained by grading and a perimeter drain system to avoid accumulation of water, and
has no ruts, humps, depressions or other surface variations, as required by the FAA’s design standards for
RSA’s.

We propose resolution of this issue by:

a. Making no changes to the existing drainfields as they have been in the RSA for around 20 years now,
with no problems occurring, and the gravel filled drainfield trenches already demonstrating regular
supporting of tractors for mowing and thus physically demonstrating meeting the RSA vehicle support
requirements.

b. For the new expansion drainfields use the addition of the 6 inch geo-fabric in the top layer, which then
results in gaining of 95% compaction (in fact with a 1.5 safety factor bearing capacity over that).



In addition, we note as mitigating factors that:

e To promote the functionality of Aurora Airport as a resiliency resource following a major earthquake,
the septic system will allow the airport to seamlessly continue operation following an earthquake,
whereas those airports relying on urban sanitary systems will generally require from one month to a
year to become functional after the earthquake — thus the HDSE's septic system is an advantage to
promote at Aurora Airport.

e The existing and proposed drainfields are approximately 150 feet or more to the side of the runway
centerline, and thus they are areas that are least likely to be needed for emergency use.

®* Many existing areas of the RSA do not currently meet the 95% compaction requirement (as shown in
the geotech study).

Sincerely yours,

Tony Helbling

Logistics Manager

Wilson Construction Company
1190 NW 3" Ave

Canby, OR 97013

Cell: 503-519-6059

Office: 503-263-6882
helbling@wilsonconst.com
www.wilsonconst.com

Michelle D. Da Rosa

Attorney at Law

205 SE Spokane Street, Suite 300
Portland, OR 97202

Office: (503) 220-2891

Direct: (971) 600-6307
www.landandcondolaw.com

From: BEACH Anthony <Anthony.BEACH®@aviation.state.or.us>
Sent: Friday, July 30, 2021 10:20 AM

To: Michelle DaRosa <mdarosa@landandcondolaw.com>
Subject: RE: HDSE drainfield expansion area at UAO

Good morning Ms. DaRosa,



I am writing to follow up on your request for 103,104 square feet of additional drain field and reserve area lease space
at the Aurora State Airport. We understand your client, HDSE Sewer System Owners Association, already has 61,375
square feet of premises leased for a drain field, reserve area, and piping. We are also aware that the existing lease was
entered into with a general understanding that additional space would be needed, and that additional space would be
made available by the Oregon Department of Aviation. Though both drain field use and leasing within Runway Safety
Areas are unusual in my experience, | have been working to honor that arrangement with the intent of accommodating
the expansion.

In initiating the Pen and Ink change to our Airport Layout Plan for this expansion, some concerns were raised by the FAA
regarding compatibility of drain fields and Runway Safety Areas (RSA). The RSA enhances the safety of aircraft which
undershoot, overrun, or veer off the runway, and it provides greater accessibility for firefighting and rescue equipment
during such incidents. There are four requirements that our RSAs must meet, those include being:

1. cleared and graded and have no potentially hazardous ruts, humps, depressions, or other surface variations;

2. drained by grading or storm sewers to prevent water accumulation;

3. capable, under dry conditions, of supporting snow removal equipment, Aircraft Rescue and Fire Fighting (ARFF)

equipment, and the occasional passage of aircraft without causing damage to the aircraft; and
4. free of objects, except for objects that need to be located in the RSA because of their function...

To address these concerns we closely evaluated the information you provided, and we analyzed what impacts, if any, a
drain field would have on meeting the RSA’s design standards. What we have found is that generally leach field soils are
not compacted to the densities needed to support vehicle loads. The effluent from the waste stream has to be able to
move into the pores of the soil around the drain tiles for the leach field to function. This increases the moisture content
of the soils and further reduces their ability to support loads. At best, we are concerned that vehicle loading (including
mowers) will reduce the porosity of the leach field soil (resulting in slower infiltration over time) or, at worst, cause
damage to the shallow drain tiles and manifolds resulting in surface failures. It is our conclusion that drain fields in the
RSA present a potential hazard to aircraft forced to roll out in the RSA. They are especially hazardous for heavier aircraft
or those with higher tire pressures.

Due to the decreased soil strength and increased water accumulation caused by a drain field’s function, we are unable
to expand your client’s drain field and reserve areas. Further, because the existing drain field and reserve area are not
compatible within the RSA, we will not be able to renew the lease once the current term expires August 30th, 2024. At
that time, all pipes and associated equipment will need to be removed by the Lessee, and the site will need to be
returned to its original condition.

I am sorry | don’t have a better answer for you, please let me know if you have any questions,

Anthony BeaCh C M ACE OFFICE 503-378-2523 CELL 503-302-5455
4 " 4

OREGON DEPARTMENT OF AVIATION EMAIL Anthony.Beach@aviation.state.or.us
STATE AIRPORTS MANAGER

M-F 7:30am - 4pm 3040 25™ STREET SE, SALEM, OR 97302
o o WWW.OREGON.GOV/AVIATION
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Exhibit 3

faegre@earthlink.net

Subject: UAO HDSE Drainfield Discussion
Location: Microsoft Teams Meeting

Start: Wed 2/16/2022 10:00 AM

End: Wed 2/16/2022 11:00 AM
Recurrence: (none)

Meeting Status: Accepted

Organizer: BEACH Anthony

Hi all, let’s get together and talk about the HDSE Drainfield at UAO. This is the only time that works for us, CWE, and GRI.
We could push this meeting to start at 11am same day, otherwise we’d need to find sometime the following week. Let
me know if this doesn’t work for all of you.

Link is below.

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455
M-F 7:30am - 4pm

Microsoft Teams meeting

Join on your computer or mobile app
Click here to join the meeting

Or call in (audio only)
+1971-277-1965,,945506483# United States, Portland

Phone Conference ID: 945 506 483#
Find a local number | Reset PIN

Learn More | Meeting options




Exhibit 4

faegre@earthlink.net

From:
Sent:
To:

Cc:
Subject:

Hi everyone,

BEACH Anthony <Anthony.BEACH@odav.oregon.gov>
Wednesday, February 16, 2022 12:56 PM

STANSBURY Betty; 'James Kirby'; Helbling, Tony; Ted Millar
(tmillar@southendairpark.com); Aron Faegre

PECK Heather; Ted Millar; Lindsi Hammond; Wes Spang; Wes Spang
UAO HDSE Drainfield Discussion

Thanks again for meeting today and going over the details we'll need to see for us to agree to keeping the existing
drainfield, and leasing additional land for a new drainfield in our Runway Safety Area (RSA). Here’s a quick recap.

Conditions we need the RSA to meet
1. Advisory Circular Standards

a.

d.

cleared and graded and have no potentially hazardous ruts, humps, depressions, or other surface
variations;

drained by grading or storm sewers to prevent water accumulation;

capable, under dry conditions, of supporting snow removal equipment, Aircraft Rescue and Fire Fighting
(ARFF) equipment, and the occasional passage of aircraft without causing damage to the aircraft; and
free of objects, except for objects that need to be located in the RSA because of their function

2. We further discussed the practical requirements for drainfields in the RSA:

a.

Supporting weight of Critical Design Aircraft, emergency response vehicles, and maintenance vehicles
with regular mowing without compromising the drainfield’s function

Remaining clear of objects (signs, vents, posts), and wildlife attractants

Minimal/no impacts to aircraft operations for serviceability (no equipment or potentially hazardous ruts,
humps, depressions, or other surface variations in the RSA to service/repair the drainfield)

Runway extension — no potential to reduce the lifespan of airport infrastructure (runway/taxiway
pavement, subbase erosion, etc.)

We need the above demonstrated in detail in stamped engineering plans that we can review before we can agree.

We also discussed HDSE’s communication and coordination with ODA’s consultants and subs, please continue to
communicate directly with me. We will be happy to answer any questions you have while you work through design for
these improvements, and to review your plans.

After the meeting we discussed a couple potential alternatives internally. Have you considered locating the drainfields
on the new Aurora Airport Business Center (AABC) property, or have you tried reaching out to HTS?

Thanks again, let me know if you have any questions,

Tony Beach

OREGON DEPARTMENT OF AVIATION
STATE AIRPORTS MANAGER

OFFICE 503-378-2523 CELL 503-302-5455

M-F 7:30am - 4pm



Exhibit 5

faegre@earthlink.net

From: STANSBURY Betty <Betty.STANSBURY@odav.oregon.gov>
Sent: Thursday, May 26, 2022 2:56 PM

To: Helbling, Tony; Ted Millar; Aron Faegre

Cc: Martha Meeker; BEACH Anthony; PECK Heather

Subject: Aurora drain field update

| haven’t forgotten about my IOU on the drain field paper, but there has been a couple of developments | wanted to
share with you.

1) Wastewater Treatment plant — | toured the Columbia Helicopters facility on Monday, and looked at their
wastewater treatment plant. It is a state of the art, 15,000 gallon per day capacity “Membrane Bio-reactor’
facility, currently running about 3-5,000 gallons per day. They are willing to discuss the possibility of allowing
other airport buildings onto their system, so | have asked our engineers to do a preliminary feasibility review
about the potential of having the CHI treatment plant handle all of the wastewater being served by the seven
on-airport drain fields. This is conceptual at this point, and | do not have any further details. There are several
hurtles to get over, but it is a potential solution worth evaluating. When | asked CHI’s staff if they thought it
could handle 1500 people (the number you gave me for airport employment), they thought it could. (And that is
before subtracting HTS, which would stay on its own system, or adding visitors, which would probably bring it
back up to around 1500 total, ballpark.)

2) FAA position on drain fields in runway safety areas — | asked the FAA’s Seattle Airports District Office for
guidance on whether a “modification to standards” (which requires their approval) would be needed for an
expansion of the drain field in the runway safety area. Their response is below. Given the limited likelihood of
success, | would prefer to focus our efforts (and our engineers time) to the possibility of tying into CHI’s system.
However, if you still wish to pursue attempting to design a system that would meet the RSA requirements (and
with the understanding that you would be responsible for the cost of permitting, construction and installation), |
am still willing to review it for consideration, and will commit up to eight hours of our engineers time to review
your proposal. (And the proposal to move the location to the sides of the runway (email dated May 10") shows
they are still within the runway and taxiway safety areas, so that doesn’t help.) And | agree to your proposed
decision date of no later than the end of September (four months from now) so I'd like to know your intentions
by mid-June if possible.

FAA response to guestion about a mod to standards

Hi Betty:

Thank you for your question. | hope that my response is clear and concise and that it helps you as you move forward at
UAO with regards to the septic fields in the RSA (and other airports in OR that might have septic (drainage) fields in
RSAs).

Please reject future proposed septic (drainage) fields under Aurora State Airport’s safety areas and take action to
remove existing septic drainage fields under the airport’s safety areas at your earliest opportunity.

The safety area must remain, “capable, under dry conditions, of supporting snow removal equipment, ARFF equipment,
and the occasional passage of aircraft without causing major damage to the aircraft.” Septic (drainage) fields risk
compromising this requirement by:
¥ Including elements structurally incapable of supporting these loads either initially or over the length of time the
drainage fields remain under the safety area;




> Supersaturating the subsurface, undermining the surrounding soil’s load bearing capacity.

We allow a temporary reduction in load bearing capacity due to natural precipitation. We will not allow artificial
saturation of the subsoil to compromise the safety area’s load bearing capacity.

If a drainage field Engineer is somehow able to provide documented evidence that the drainage field will not
compromise the safety area’s load bearing capacity over the length of time the drainage fields remain under the safety
area, we_ may consider it acceptable, but this would be considered a nonstandard condition and not a Modification of
Standards (MOS) in this case because the drainage fields were not federally funded. In addition, we will not approve
MOS requests in any case that will diminish the safety area’s ability to perform its function or located within the

RSA. Please keep in mind that this would be a long process that would require HQ involvement and potentially might
not result in the allowance of the septic fields to remain even if the drainage field Engineer is able to shown that the
drainage field would not compromise the safety area.

Luckily this issue is being brought up now as | think that finding a solution can be one of the items in the ongoing master
planning effort.
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Aron Faegre and Associates
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Attention: Aron Faegre

Report of Geotechnical Engineering Services

Aurora State Airport

Septic Drain Field Improvements for HDSE Sewer System
Aurora, Oregon

Project: AronFA-2-01

NV5 is pleased to present this report of geotechnical engineering services for subgrade
improvements atop a proposed septic drain field for the HDSE sewer system in the runway safety
area at the southern end of the Aurora State Airport located in Aurora, Oregon. Our services were
conducted in accordance with our proposal dated August 26, 2021.

We appreciate the opportunity to be of continued service to you. Please call if you have
qguestions regarding this report.

Sincerely,

NV5

Brett A. Shipton, P.E., G.E.
Principal Engineer
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ACRONYMS AND ABBREVIATIONS

AASHTO American Association of State Highway and Transportation Officials
ASCE American Society of Civil Engineers

ASTM American Society for Testing and Materials

CBR California bearing ratio

DCP dynamic cone penetrometer

ESWL equivalent single wheel load

FAA Federal Aviation Administration

pcf pounds per cubic foot

psi pounds per square inch
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1.0 INTRODUCTION

NV5 is pleased to submit this report of geotechnical engineering services for improving the
subgrade atop a future drain field located at the southern end of the runway at the Aurora State
Airport located in Aurora, Oregon. The same solution could be used for the existing drain fields if
needed. Figure 1 shows the site relative to existing physical features.

The proposed drain fields are located in the runway safety area (RSA). The FAA Advisory Circular
AC No. 150/5300-13A states that RSA be should be capable, “under dry conditions, of
supporting snow removal equipment, aircraft rescue and fire fighting . . . equipment, and the
occasional passage of aircraft without causing damage to the aircraft.” It also states,
“Compaction of RSAs must comply with Specification P-152, Excavation, Subgrade and
Embankment, found in AC 150/5370-10.”

According to the FAA Airport Construction Standards (AC150/5370-10) Iltem P-152, the subgrade
outside of paved areas must be compacted to at least 95 percent of the maximum dry density,
as determined by ASTM D698. No compaction is required in the top 4 inches of the subgrade,
and any soil that has become compacted from construction or other traffic in the upper 4 inches
must be scarified to a loose state.

From Item P152-2.1:

Areas outside the limits of the pavement areas where the top layer of soil has become
compacted by hauling or other Contractor activities shall be scarified and disked to a depth of
4 inches (100 mm), to loosen and pulverize the soil. Stones or rock fragments larger than

4 inches (100 mm) in their greatest dimension will not be permitted in the top 6 inches

(150 mm) of the subgrade.

From Item P152-2.6:
“On all areas outside of the pavement areas, no compaction will be required on the top 4 inches
(100 mm), which shall be prepared for a seedbed in accordance with Item T-901, T-906.”

From Item P152-2.10:

The subgrade in areas outside the limits of the pavement areas shall be compacted to a depth
of 12 inches (300 mm) and to a density of not less than 95 percent of the maximum density as
determined by ASTM D698.

Such stringent compaction is not permitted in the soil cover of drain fields, and this study
provides recommendations for preparing a subgrade in the RSA over the drain fields that is
capable, under dry conditions, of supporting snow removal equipment, aircraft rescue and fire
fighting equipment, and the occasional passage of aircraft without causing damage to the
aircraft.

2.0 PURPOSE AND SCOPE

The purpose of our scope was to provide recommendations for improving the soil cover over the
drain fields such that it is capable, under dry conditions and without rigorous compaction, of
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supporting snow removal equipment, aircraft rescue and fire fighting equipment, and the
occasional passage of aircraft without causing damage to the aircraft. Specifically, we have
conducted the following tasks:

¢ Reviewed information provided to us by Aron Faegre and Associates and other available
information in our files.
e Visited the site to observe the subgrade and conduct the following:
= Collected bulk soil samples in order to establish moisture density relationships in
accordance with ASTM D698
= Measured the in situ density at the location of the proposed drain fields in general
accordance with ASTM D6938, Procedure A, using a Troxler 3430 nuclear density gauge
= Conducted DCP testing in general accordance with ASTM D6951 at the locations shown
on Figure 2
¢ Conducted a laboratory testing program including proctor analyses in accordance with
ASTM D698.
¢ Provided recommendations for subgrade stabilization that do not require significant
compaction of the subgrade soil.
® Provided calculations showing that the subgrade atop the proposed drain fields can support
emergency vehicles and occasional aircraft.
e Documented our findings, conclusions, and recommendations in this report.

3.0 SITE RECONNAISSANCE

Our site reconnaissance included collecting bulk samples to determine the moisture density
relationship of the subgrade soil, conducting DCPs in order to estimate the resilient modulus of
the subgrade, and measuring the in situ density of the subgrade soil. Figure 2 shows the
locations of sampling and tests.

3.1 SOIL SAMPLING

Bulk soil samples were collected from the near-surface soil in the areas of the future drain fields.
A moisture density relationship was determined on a combined bulk sample collected from the
surface soil in the area of the proposed drain field. Groundcover at the sampling locations
consisted of short grass. The vegetation was removed before sampling, and soil below a depth
of 4 inches was placed in a sample bucket and transported to NV5’s geotechnical laboratory in
Wilsonville, Oregon, for testing. The soil was visually classified as silt in accordance with the soil
classification system presented in Figure 3. A moisture density test was performed on the bulk
sample in general accordance with ASTM D698. The test results are presented in Appendix A.

3.2 DCP TESTING

We performed DCP testing in general accordance with ASTM D6951 to estimate subgrade
resilient modulus (M) at the locations shown on Figure 2. The DCP test results are presented on
Appendix B. Since it is required that the upper 4 inches of the subgrade be loose, the upper

4 inches of soil was removed before testing was performed. We plotted the depth of penetration
versus blow count and used the slope of the data to estimate the resilient modulus of the
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subgrade. We correlated the DCP test results to resilient modulus using the methods presented
in The Structural Design of Bituminous Roads. The computed resilient modulus was converted
to CBR using the following relationship:

CBR = M,/1500

Table 1 summarizes the estimated resilient moduli and corresponding CBR for the subgrade.

Table 1. DCP Test Results and Corresponding CBR

. Resilient Modulus CBR
Location .
(psi) (percent)

DCP-1 24,300 16.2
DCP-2 18,700 12.5
DCP-3 21,200 14.1
DCP-4 14,000 9.3
DCP-5 12,400 8.3
DCP-6 18,000 12.0
DCP-7 10,400 6.9
DCP-8 8,800 5.9

Some of the DCP tests were performed at a depth of 12 inches in order to avoid damaging the
drain pipe in the existing drain field.

3.3 IN SITU DENSITY

The in situ density was measured at the locations shown on Figure 2. The density
measurements were conducted in accordance with ASTM D6938, Procedure A. Since it is
required that the upper 4 inches of the subgrade be loose, the tests were performed deeper than
than 4 inches below ground surface. The tests were compared to the maximum dry density
determined in the laboratory. Table 2 presents a summary of the in situ density measurements.
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Table 2. Measured In Situ Density

Measured Measured Moisture Relative Density
Location Dry Density Content ASTM D698
(pcf) (percent) (percent)
D-1 97.0 8.0 921
D-2 89.1 8.3 851
D-3 80.0 6.9 802
D-4 83.4 8.5 842
D-5 109.4 19.7 1031
D-6 101.1 21.3 951
D-7 91.1 19.5 922
D-8 87.1 22.4 882

1. Based on a maximum dry density of 105.4 pcf and an optimum moisture content of 18.4 percent
2. Based on maximum dry density of 99.5 pcf and an optimum moisture content of 20.5 percent

We tested the compaction at the existing drain field at locations D-4 and D-8. The other
locations were taken randomly throughout the site. The varying degrees of compaction found to
exist in the RSA are summarized in Table 1.

Because the FAA's intent is that fire trucks and other vehicles may operate in the RSA, it brings
up the question of whether relative compaction definitively relates to the depth of a vehicle rut in
the RSA. Although the compaction does not meet the FAA requirement at some locations, the
estimated resilient modulus indicates that the subgrade in these areas is capable of supporting
similar wheel loads as the areas in which the compaction requirement is met.

4.0 PROPOSED DRAIN FIELD

The proposed drain field consists of a series of subsurface drainage trenches that are
approximately 24 inches wide and approximately 3.5 to 4 feet on center. The base of each
trench is to have a minimum depth of 18 inches below the capping fill. Twelve inches of %4- to
2%-inch washed gravel will be placed in the trench. A perforated pipe will be placed in the
washed gravel through which the effluent will be drained. A maximum of 10 inches of capping fill
will be placed over the trench.

5.0 SUBGRADE IMPROVEMENT

The drain fields are located in the RSA of Aurora State Airport. The FAA Advisory Circular AC

No. 150/5300-13A states that the RSA should be capable, “. .. under dry conditions, of
supporting snow removal equipment, aircraft rescue and fire fighting . . . equipment, and the
occasional passage of aircraft without causing damage to the aircraft.” It also states,
“Compaction of RSAs must comply with Specification P-152, Excavation, Subgrade and
Embankment, found in AC 150/5370-10, which requires that upper 4 inches of the subgrade be
uncompacted and scarified to be in a loose state.” The underlying 12 inches of subgrade soil
should be compacted to at least 95 percent of the maximum dry density, as determined by
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ASTM D698. Because a drain field will be beneath the subgrade in the RSA, it cannot be
compacted to the standard required by AC 150/5370-10. It must also be capable of growing
vegetation.

We have considered the following design vehicles to model emergency equipment and aircraft
that may traffic the RSA:

e Emergency Vehicle: AASHTO H20 or a 16,000-pound wheel load
e Aijrcraft: GulfStream G550 with a gross weight of 91,000 pounds or a 30,300-pound ESWL

To accommodate design traffic, the subgrade located over the drainage trenches should be
stabilized using a product such as the Presto GeoSystems Geoweb. We have determined that
the GW30V Geocells will create a subgrade that can support both the AASHTO H20 and
Gulfstream 550 ESWL with an adequate margin of safety. Our supporting calculations are
presented in Appendix C. Table 3 summarizes the input parameters and results of our analysis.

Table 3. Subgrade Stabilization

Design ESWL Tire Pressure CBR Beneath Product Bearing Capacity
Vehicle (pounds) (psi) Geoweb Specification Safety Factor
P P (percent) P y
AASHTO GW30V
H20 16,000 110 S 6-inch depth 1.5
Gulfstream GW30V
550 30,300 200 5 8-inch depth 1.3

A 6-inch-deep cell may be sufficient if the RSA is only subject to ESWLs of 16,000 pounds, such
as those of the AASHTO H20 axle load. The geoweb cells should be filled with a blend of two-
thirds crushed aggregate and one-third topsoil mix. The crushed aggregate should be 3/8 to

1 inch in nominal diameter and have a D50 of 0.5 inch and a void space of 30 percent. The
geoweb should extend beyond each drainage trench by a distance of at least 18 inches. The
geoweb should be overfilled by at least 1 inch with the selected fill. In addition, the geoweb
should be installed in accordance with the manufacturer’'s recommendations. A 4-inch layer of
loose, uncompacted material can be placed on the improved subgrade to meet the requirement
of Item P152-2.6

6.0 LIMITATIONS

We have prepared this report for use by Aron Faegre and Associates and members of the design
team for the proposed project. The data and report can be used for bidding or estimating
purposes, but our report, conclusions, and interpretations should not be construed as warranty

of the subsurface conditions and are not applicable to other sites.

Exploration observations indicate soil conditions only at specific locations and only to the depths
penetrated. They do not necessarily reflect soil strata or water level variations that may exist
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between exploration locations. If subsurface conditions differing from those described are noted
during the course of excavation and construction, re-evaluation will be necessary.

The scope of our services does not include services related to construction safety precautions,
and our recommendations are not intended to direct the contractor’'s methods, techniques,
sequences, or procedures, except as specifically described in our report for consideration in
design.

Within the limitations of scope, schedule, and budget, our services have been executed in
accordance with generally accepted practices in this area at the time our report was prepared.
No warranty, express or implied, should be understood.

L 2R 2R

We appreciate the opportunity to be of continued service to you. Please call if you have
qguestions concerning this report or if we can provide additional services.

Sincerely,

NV5

Brett A. Shipton, P.E., G.E.
Principal Engineer
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RELATIVE DENSITY - COARSE-GRAINED SOIL

Relative Standard Penetration Test (SPT) Dames & Moore Sampler Dames & Moore Sampler
Density Resistance (140-pound hammer) (300-pound hammer)
Very loose 0-4 0-11 0-4
Loose 4 -10 11 - 26 4 -10
Medium dense 10 - 30 26 - 74 10 - 30
Dense 30 - 50 74 - 120 30 - 47
Very dense More than 50 More than 120 More than 47

CONSISTENCY - FINE-GRAINED SOIL

Standard Dames & Moore Dames & Moore Unconfined
Consistency Penetration Test Sampler Sampler Compressive Strength
(SPT) Resistance (140-pound hammer) (300-pound hammer) (tsf)
Very soft Less than 2 Less than 3 Less than 2 Less than 0.25
Soft 2-4 3-6 2-5 0.25 - 0.50
Medium stiff 4-8 6-12 5-9 0.50 - 1.0
Stiff 8-15 12 - 25 9-19 1.0-2.0
Very stiff 15 - 30 25 - 65 19-31 2.0-4.0
Hard More than 30 More than 65 More than 31 More than 4.0
PRIMARY SOIL DIVISIONS GROUP SYMBOL GROUP NAME
CLEAN GRAVEL
GRAVEL (< 5% fines) GW or GP GRAVEL
(more than 50% of GRAVEL WITH FINES GW-GM or GP-GM GRAVEL with silt
coarse fraction |2 5%and<12%fines) | GW-GC or GP-GC GRAVEL with clay
COARSE- retained on e S GM silty GRAVEL
GRAINED SOIL No. 4 sieve) RA(\>/E1L2\(/;/ILI;|1€FSI;\JE aC clayey GRAVEL
’ GC-GM silty, clayey GRAVEL
(mare than CLEAN SAND
50% retained
0 o SAND (<5% fines) SW or SP SAND
No. 200 sieve) (50% or more of SAND WITH FINES SW-SM or SP-SM SAND with silt
0 > 0, < 0, . ~ _ .
coarse fraction (2 5% and < 12% fines) Sw SCST\;ISP SC SANE Vg;f;\lCD'ay
; Si
passing SAND WITH FINES J
No. 4 sieve) o £ SC clayey SAND
(> 12% fines) :
SC-SM silty, clayey SAND
ML SILT
FINE-GRAINED o CL CLAY
SOIL Liquid limit less than 50 EVT sifty CLAY
SILT AND CLAY oL ORGANIC SILT or ORGANIC CLAY
(50% or more S
passing MH ILT
No. 200 sieve) Liquid limit 50 or greater CH CLAY
OH ORGANIC SILT or ORGANIC CLAY
HIGHLY ORGANIC SOIL PT PEAT
MOISTURE CLASSIFICATION ADDITIONAL CONSTITUENTS

Secondary granular components or other materials
Term Field Test such as organics, man-made debris, etc.
Silt and Clay In: Sand and Gravel In:
day | Ve low moisture, Percent Fine- Coarse- Percent Fine- Coarse-
dry to touch Grained Soil | Grained Soil Grained Soil Grained Soil
. damp, without <5 trace trace <5 trace trace
MOISt | \isible moisture 5-12 minor with 5-15 minor minor
wet visible free water, >12 some silty/clayey 15 - 30 with with
usually saturated > 30 sandy/gravelly Indicate %
SOIL CLASSIFICATION SYSTEM FIGURE 3
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APPENDIX A
MOISTURE DENSITY RELATIONSHIP
We determined the moisture density relationship of samples collected from the near-surface soil

at the location of the proposed drain field in general accordance with ASTM D698. The
compaction curves for each sample are presented in this appendix.
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APPENDIX B

DCP TESTING

We performed DCP testing at the locations shown in Figure 2. The tests were performed in
general accordance with ASTM D6951. We correlated the DCP test results to resilient modulus
using the methods presented in The Structural Design of Bituminous Roads. The results of each
test are presented in this appendix.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 1

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 6.9 24,300
2 — —_
3 — —
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Mr = 96658 x §50.7168; 50il not CL, CBR < 10 or not CH
Mg = 469673 x S1.28; CL soil, CBR < 10
Mr = 108206 x S-064; CH soil
Mr = resilient modulus (pounds per square inch)
S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 2

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 9.9 18,700
2 — —_
3 — —
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Mr = 96658 x §50.7168; 50il not CL, CBR < 10 or not CH
Mg = 469673 x S1.28; CL soil, CBR < 10
Mr = 108206 x S-064; CH soil
Mr = resilient modulus (pounds per square inch)
S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 3

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 8.3 21,200
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3 — —
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Mg = 96658 x S-0.7168; 50ojl not CL, CBR < 10 or not CH

Mg = 469673 x S1.28; CL soil, CBR < 10

Mr = 108206 x S-0-64; CH soil
Mr = resilient modulus (pounds per square inch)

S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 4

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 14.8 14,000
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Mg = 96658 x S-0.7168; 50ojl not CL, CBR < 10 or not CH

Mg = 469673 x S1.28; CL soil, CBR < 10

Mr = 108206 x S-0-64; CH soil
Mr = resilient modulus (pounds per square inch)

S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 5

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 17.6 12,400
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Mg = 96658 x S-0.7168; 50ojl not CL, CBR < 10 or not CH

Mg = 469673 x S1.28; CL soil, CBR < 10

Mr = 108206 x S-0-64; CH soil
Mr = resilient modulus (pounds per square inch)

S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 6

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 10.4 18,000
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- 100 ‘m""""*‘-m -5
£ 20 S 7
Q —“.-..‘ Q
§ k""—-;_.__“_‘_g‘_- - 10 5
= 300 e — £
€ c
- - 15
§ 400 ,g
® 500 20 %
g 3
5 600 53
£ 700 s
5 - 30 2
2 800 3
= - 35
O 900
1,000 40

Mg = 96658 x S50.7168; 50il not CL, CBR < 10 or not CH
Mg = 469673 x S1.28; CL soil, CBR < 10
Mg = 108206 x S0.64; CH soil
Mr = resilient modulus (pounds per square inch)
S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 7

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 22.5 10,400
2 — —_
3 — —
Cumulative Blows
5 10 15 20 25 30 35 40
0 — 0
e
& 100 ~ -5
£ 200 s T
(] (]
£ \\ - 10 5
= 300 =\ £
€ c
= 400 * -1
K=} ©
= = =
© 500 ™ 20 o
$ 600 \ 25
£ 700 s
5 - 30 2
2 800 3
= - 35
O 900
1,000 40

Mg = 96658 x S50.7168; 50il not CL, CBR < 10 or not CH
Mg = 469673 x S1.28; CL soil, CBR < 10
Mg = 108206 x S0.64; CH soil

Mr = resilient modulus (pounds per square inch)

S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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DYNAMIC CONE PENETROMETER RESULTS - DCP 8

. Hammer weight = 17.6 pounds
Layer Soil Type -
Slope (mm/blow) Mr (psi)
1 Soil not CL, CBR < 10 or not CH 28.1 8,800
2 — —_
3 — —
Cumulative Blows
0 10 20 30 40 50 60 70
0 « 0
N
0 100 \ -5
£ 200 \ ” F
€ - S
= 300 = £
€ c
= 400 . r 158
'9 "-‘..'."‘.- 2
S 500 et 20 §
"63 Mo ea_ Q
& 600 his SO <
£ 700 s
& - 30 2
2 800 ]
g O
S 900 - 35
1,000 40

Mr = 96658 x §50.7168; 50il not CL, CBR < 10 or not CH
Mg = 469673 x S1.28; CL soil, CBR < 10
Mr = 108206 x S-064; CH soil
Mr = resilient modulus (pounds per square inch)
S = slope (millimeters per blow); multiplied by two (2) if 10-pound hammer is used

References:
ASTM D 6951, Standard Test Method for Use of the Dynamic Cone Penetrometer in Shallow Pavement Applications.

W.D. Powell, J.F. Foster, H.C. Mayhew, and M.E. Nunn, "The Structural Design of Bituminous Roads," TRRL Laboratory
Report 1132, Transport and Road Research Laboratory, Department of Transport, United Kindgom, 1984.
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APPENDIX C

DESIGN CALCULATIONS

This appendix presents our deign calculations for the use of Presto GeoSystems Geoweb for
subgrade improvement.

C1 AronFA-2-01:110821




AASHTO H20

Variable Names
CBR (%) 5 Cy Subgrade shear strength
Cu (psi) from table 4. 217 Ne Bearing capacity coefficient - based on design traffic - see below
Nc (low traffic, high rutting) 33 X
P Design wheel load
P (Ib) 16000 9
p (psi) 100 p Contact pressure
r- see GW30V spec sheet 0.95 r Geoweb cell wall/infill peak friction angle ratio
0 (deg) 26.6 5 Angle of shear resistance between the granular infill and Geoweb cell wall
¢ 28 é Angle of internal friction of the Geoweb infill material
ZL 1 2 Depth from surface lo lop of Geoweb cell walls
Z 7
H (in.)geoweb depth 6 2z, Depth from surface to bottom of Geoweb cell walls
D (in.)effective cell diam. 9.5
Table 4 of Soil Strength for (Fine-Grained) Soils
Shear | panatration | Field identification
Bearing Ratio | Strength Resistance
CBR (%) . kPa (psi) SPT (blows/t)
<0.4 <117 <2 Very soft (extruded between fingers when
0.7 squeszed) Nc = 2.8 (High Traffic, Low Rutting - from U.S. Forest Service guidelines)
04-08 17241 2.4 Soft (molded by light finger pressure) e ) ) -
(1.7)- (3.5) N¢ = 3.3 Low Traffic, High Rutting - from U.S. Forest Service guidelines)
08-16 24.1-476 4-8 Madium (molded by strong finger pressure)
(3.5)- (6.9)
16-32 476-958 8-15 SHiMf {readily indented by thumb but penetrated
(6.9)- (13.9) with gread effort)
32-64 95.8- 191 15-30 | Very stiff (readily indented by thumbnail)
(13.9)- (27.7)
=64 =191 =30 Hard (indented with difficulty by thumbnail)
(27.7)

max allowable stress

radius of loaded area

vertical stress top of geoweb

vertical stress bottom of geoweb

Active earth pressure coefficient

horizontal stress top of geoweb

horizontal stress bottom of geoweb

average horizontal stress

stress reduction beneath loaded area

Allowable Stress on Subgrade

Stress on Subgrade

Factor of Safety

qa (psi) 71.61
R 7.1
ovt 99.7
ovb 65.7
Ka 0.4
oht 36.0
Thb 23.7
Tave 29.9
ar 18.9
71.61

46.8

1.5 acceptable

Ga=Ngey,

where R = Radius of loaded area (i.e. effective radius of single
or dual tires) R =

%) 2]

e = p[1- 5 oyp =1~ 3
1+ (L) 1+ [L]
7y Zb I
]
on = Kaow (Gh! +5hb)
I ~\ht hb/
oo = KaGup avge 2

op=2 [g] Cavge tand



Gulfstream 550

Variable Names
CBR (%) 5 Cy Subgrade shear strength
Cu (psi) from table 4. 217 Ne Bearing capacity coefficient - based on design traffic - see below
Nc (low traffic, high rutting) 33 X
P Design wheel load
P (Ib) 30333 9
p (psi) 200 p Contact pressure
r- see GW30V spec sheet 0.95 r Geoweb cell wall/infill peak friction angle ratio
0 (deg) 26.6 5 Angle of shear resistance between the granular infill and Geoweb cell wall
¢ 28 é Angle of internal friction of the Geoweb infill material
ZL ; 2 Depth from surface lo lop of Geoweb cell walls
Z
H (in.)geoweb depth 2z, Depth from surface to bottom of Geoweb cell walls
D (in.)effective cell diam. 9.5
Table 4 of Soil Strength for (Fine-Grained) Soils
03" | panetration | Field Identification
Bearing Ratio | Strength Resistance
CBR (%) . kPa (psi) SPT (blowsft)
04 17 2 Very soft (extruded be wh
“ FWJ * s:\?no:ud[]“ “ tweon fngers whon Nc = 2.8 (High Traffic, Low Rutting - from U.S. Forest Service guidelines)
0.4-08 1‘1: - 2;.; 2-4 Soft (molded by light finger pressure) N¢ = 3.3 Low Traffic, High Rutting - from U.S. Forest Service guidelines)
(1.7)-35)
08-16 24.1-476 4-8 Madium (molded by strong finger pressure)
(3.5) - (6.9)
16-32 476-958 8-15 SHiMf {readily indented by thumb but penetrated
(6.9) - (13.9) with gread effort)
32-64 95.8- 191 15-30 Very stiff (readily indented by thumbnail)
(13.9)- (27.7)
=64 =191 =30 Hard (indented with difficulty by thumbnail)
277
max allowable stress qa (psi) 71.61 Ga=Ngey,
here R = Radius of loaded area (i.e. effective radius of single
radius of loaded area R 6.9 :r dual tires) “ ¢ a . 9 R =
3/ 3710
vertical stress top of geoweb avt 199.4 A A
) 1 1
vertical stress bottom of geoweb avb 100.8 Gye=p|1- 3 b =p1- ﬁ
(8 ()
Active earth pressure coefficient Ka 0.4 “t I ° il
horizontal stress top of geoweb oht 72.0
horizontal stress bottom of geoweb ohb 36.4 on = Kaow - _ (Gh! + shb)
- avge ~
average horizontal stress Jave 54.2 onp = Kaous 9 2
stress reduction beneath loaded area ar 45.7 H
op=2 [5] Cavge tand
Allowable Stress on Subgrade 71.61
Stress on Subgrade 55.1

Factor of Safety 1.30 acceptable



Aircraft Gulfstream G550

Gross Weight (Ib) 91000
Reduction Factor 1.35 assume 1.35, since rutting isallowed
ESWL (Ib) 30333.33

tire presure (psi) 200



GW30V GEOCELLS

FILLED WITH 2/3 CRUSHED AGGREGATE
AMD 1/3 TOPSOIL MIX OVERFILL BY 1"
EXTEND BEYOND TRENCH BY 2 CELL

WIDTHS

4"

\ COOSE SOIL PERPT152-2.T0

T

HESIN
{lllL

FILTER FABRIC PER [
OAR i

340-71-0275(4XcXD)

I

127

Ny

WASHED

2-1/2" to 3/4"
GRAVEL

TYPICAL DETAIL (NOT TO SCAEE) 0AR 340-71-100(53)
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Regulatory Compliance and Engineering Considerations

Under Oregon Administrative Rule 340-071-0520, large onsite wastewater treatment
systems must comply with specific design and impact assessment requirements,
including:

 Impact Analysis: Any system modifications must be accompanied by a written
assessment of potential impacts on public health and water quality, prepared by a
qualified professional as specified in ORS 672.535. The NV5 geotechnical report
satisfies this requirement by demonstrating compliance with DEQ design standards.

e Structural Integrity: DEQ regulations require a minimum of six inches of soil cover
over drainfield trenches, with additional cover allowed where engineering supports
such design. There is no regulatory limit on maximum cover depth, provided system
function is maintained.

o Load-Bearing Design: The proposed geotextile grid reinforcement includes a blend
of 3/8-inch to 1-inch nominal crushed aggregate to distribute loads in accordance
with AASHTO H20 and Gulfstream ESWL standards, ensuring adequate safety
margins for incidental vehicular travel.

o Permeability & Drainage Protection: The selected geoweb design includes a D50
grain size of 0.5 inches with an approximate 30% void space, preventing
compaction while facilitating proper aeration and infiltration within the drainfield.
The system would extend laterally beyond each drainage trench to mitigate
concentrated loading effects.

o Surface Preparation: Following manufacturer specifications, the geoweb would be
covered with at least one inch of selected fill to support vegetative cover, and a 4-
inch layer of loose, uncompacted soil will be applied to satisfy FAA Item P-152-
2.6 seedbed requirements.

Conclusion

Based on my expertise and long-term familiarity with this system, the proposed
modifications meet DEQ requirements for drainfields while aligning with FAA safety
guidelines for runway safety areas. The use of geotextile grid reinforcement offers a sound
engineering solution that enhances load distribution without compromising wastewater
treatment performance.

| am a Registered Environmental Health Specialist in Oregon and Nevada and a
Professional Onsite Wastewater Treatment System Designer in Washington. My
experience includes serving as President of the Washington On-Site Sewage
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Disaster Preparedness Program, with teams assisting nations throughout the Pacific Rim and
beyond. Developed the inter-disciplinary, civilian-military program and personally conducted
training and exercises for Disaster Preparedness activities in the Marshall Islands, Palau, Bosnia,
Samoa and Niue. Developed a Geographic Information System and database driven disaster
management program in conjunction with US and international Civilian and Military components.

Chief Environmental Engineer - Stabilization Force, Bosnia-Herzegovina. 1997. Served as the
Chief Environmental Engineer for the Civil Military Task Force. Assisted civil authorities to
evaluate, plan and repair war-torn environmental infrastructure for water, sewage and solid waste
facilities. Supervised teams of engineers in restoring water, sewage, housing, utilities,
transportation and communication systems. Conducted Emergency Response Training for
Civilian and Multi-National Military Personnel. Awarded Defense Meritorious Service Medal.

Environmental Health Program Manager 1989 to 1997 - Served 8 years as Manager of the
Liquid Waste and Land-Use Department for Southwest Washington Health District, a 3-County /
12- Municipality, Regional Health District in Washington State. Developed programs for On-
Site Liquid waste regulation involving Water Quality studies, Professional Development, Septic
System maintenance and Low Interest Loans for repairs of failed on-site sewage disposal systems.
Developed the first comprehensive On-Site Sewage System Maintenance Program for the
Southwest Washington Health District, one of the first in Washington.

Environmental Health Specialist (Sanitarian) 1977 — 1989. Deschutes County Health Dept (5
yrs), Multnomah County Health Department (7 yrs): Food, Wastewater, Water, Swimming
Pools, Tourist Facilities, Housing Sanitation, Solid Waste, Epidemiologic Investigations of
Food-borne outbreaks. Primary author of Multnomah County’s first Food Handler Test.

EDUCATION

Master Business Administration, Veteran Entrepreneurial Training & Resource Network Apr23
Command & General Staff College, US Army, 1993

Civil Affairs Officers Advanced Course, US Army, 1992

Master of Science in Management, Marylhurst University 1987

Medical Service Officers Advanced Course, US Army, 1985

Tactical Intelligence Officers Course, US Army, 1983

Certificate in Public Health, Portland State University, 1977

Bachelor of Science in General Science, Portland State University, 1977

CURRENT MEMBERSHIP AND COMMITTEES

National Onsite Wastewater Recycling Association — Board Member / Tech Practices
Oregon On-site Wastewater Association (Former Board Member)
Washington On-Site Sewage Association (President 2003-04)

PREVIOUS MEMBERSHIP AND COMMITTEES (partial)

WA Department of Health Sewage Tank Rule Revision Committee (2010)

WA Department of Health Large Onsite Sewage System Rule Committee (2010)
Clackamas County Citizens Involvement Committee (2004-2005)

METRO Technical Advisory Committee (2004-2005)

Oregon Governor’s Task Force on Wastewater Re-Use Committee (May — Dec 2004)

WA Department of Licensing Working Groups on: Sewage Tank Rules & Licensing Onsite
Wastewater Treatment System Designers (1996-2000)

RF Sweeney, Resume Page 2 of 2
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