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| GENERAL LOCATION AND DESCRIPTION

LA Site Location

lLA.1  Site Vicinity Map

The 2.63 acre vacant Tract of land fies in the SE 1/4 of Section 10, Township 2 South, Range 4 East, W.M.,
City of Sandy, Clackamas County, Oregon
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Vicinity Map

LA2 Local/Regional Surroundings

The 2.63-acre site is located on the South side of Hwy 26, just west of the intersection with Champion Way.
The 2.63-acre parcel is currently being subdivided from a 8.07 acre parent tract by a 2 lot portion. The 2
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parcels will have a shared access on to Industrial way and Champion Way. There is a convenience store to
the east, a proposed mini storage facility to the south and a transmission power line to the west.

1.B Description of Property and Development

I.B.1 Vegetation and Soils

The 2.63-acre property currently is a grass filed with only two evergreen trees. The site has approximately
40 feet of relieve from Hwy 26 to industrial way. Appendix C indicates the NRCS Soils Classification Map.
The following table list the Hydraulic ratings of the native soils found on this site.

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

15B Cazadero silty clay C 34 83.3%
loam, 0 to 7 percent
slopes

15C Cazadero silty clay C 0.7 16.7%
loam, 7 to 12 percent
slopes

Totals for Area of Interest 40 100.0%

The enclosed geotechnical report indicates the native soils have essentially no infiltration capabilities. As
such the storm water management system will no included any features that rely on infiltration.

.B.2 Drainage and Floodplains

The subject property drains in one primary direction. The properties stormwater runoff drains into the upper
tributary of Trickle Creek. From here the site drains towards the South under Industrial Way toward the
primary channel of Trickle Creek

The Subject property does not lie within any 100-year flood plan per FIRM Map 41005 C 0093 D Dated
June 17,2008. A copy of this FIRM map in enclosed as appendix B of this report.

.B.3 Proposed Land Use

This project proposes to develop a single tenant retail facility and its respective parking improvements on
the referenced 2.63-acre property plus 0.386 acres that will be used as shared access/roadway
improvements that bring total development area to 3.016 acres. This property is currently zoned from
Industrial. All storm water runoff on the site will be collected by both Type G-2, GC-2 and GC-2 MA inlets.
Storm water will then be routed by HDPE pipe to a 60" CMP underground detention system. A City of
Sandy flow control MH will be used to regulate post development release rates. Storm water runoff from
the 0.386 acre shared access road that bypasses the detention system is included in the hydrologic routing
calculations.

l DRAINAGE DESIGN CRITERIA

ILA  Regqulations

ARE
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Storm drainage analysis and design criteria are to be taken from the City of Sandy’s Design Standards; Per
section 13.18 Storm Water Management of the City's Municide, and the Storm Water Management Manual
for the City of Portland. Due to the native soils having no infiltration, Category 1 and 2 storm water systems
are not applicable for this site. The project will use underground detention with a manufactured stormwater
treatment technology under the Category 3 Storm System Requirements.

I.B  Drainage Studies, Master Plans, Site Constraints

The development criteria of the 3.016-acre project shall be in accordance with City of Sandy’s
requirements.

I.C  Hydrology and Hydraulic Criteria

The Rational Method was used to determine design storm runoff for the pipe network system. Al facilities
calculated in this report are designed to accept 25-year flows. The IDF curve for the project as indicated in
Table 6.11 of Storm Water Management Manual for the City of Portland was incorporated in to the Rational
Method storm water runoff volumes.

Run off values generated by these IDF Curves where used to design the pipe network of the project. The
pipe network for the project used Bentley StormCAD V8i for drainage pipe calculations. The summary form
from this design software indicates the hydraulic grade line for the design storm. 25 year storm flow rate
values are presented in the drainage map and detailed calculations are presented in appendix D. These
tables contain input data and summary of calculations used to effectively size facilities that will allow for the
safe conveyance to adequate outfall systems.

The Detention Pond system has been designed using the City of Sandy’s table of Rainfall distribution
values for a NRCS Type 1A 24- hour storm as posted on the City's website. Pre-development storm water
runoff rates have been compared to post development runoff rates. The routing calculations have been
performed using Haestad Method's, Pond Pack Version V8i. The supporting routing calculation have been
included in appendix E of this report.

I.LD  Water Quality Management

The strom water quality treatment has been designed in accordance with Chapter 13.18.60 of the City of
Sandy’s Municode. The project contains a single primary drainage basin with its respective underground
detention system. The water quality treatment system will be designed using the flow- though based storm
water quality control method. The on-line facility has been designed using a rainfall intensity of 0.2 inches
per hour. We have enclosed a map in the report that illustrates the impervious areas for each respective
drainage basin. '

Reqd. Water Quality drainage area =2.63 +0.386 = 3.016 acres
Reqd. Water Quality intensity rate = 0.2 inches per hour
Drainage area runoff Coef. = (2.366 x 0.9 + 0.65 x 0.3)/ 3.016=0.77
Reqd. Water Quality Treatment Flow Rate =3.016x0.2x 0.77=0.46 CFS
JADE
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Reqd. Water Quality Treatment Flow Rate = 0.46 CFS

The project will use a water quality treatment devise that is similar to previously approved projects in the
city of Sandy. This project will use a CDS2015-4-C online water quality treatment device. Details and
manufactures design calculations have been enclosed within this report.

i STORMWATER MANAGEMENT FACILITY DESIGN

LA  Stormwater Conveyance Facilities

The general concept is to convey storm water via curb and gutter, and storm pipe to the combination
detention /water quality facilities that ultimately discharge into a downstream tributary of Trickle Creek. The
site is comprised of a single underground detention pipe system. The project will be constructed as a single
phase. These basins consist of building surfaces, parking lots, storage areas, and open space.

LB Storm Sewer Design

Storm water runoff from the 16 ea. sub basins is collected by a combination of 16 ea inlets that are
interconnected by 22 drainage pipes that route the storm drainage into and out of a 60" diameter CMP
underground storage chamber. We have enclosed StormCAD Calculations for the design of the pipe
network to be incompliance with the initial 25-year storm The pipe calculation tables, respective drainage
map, and supporting profiles have been included in appendix D of this report

l.C  Storm Water Storage Facilities

The 60" diameter CMP underground storage chamber has been designed using the City's design
standards. for minimum volume, max water depth, and maximum allowable release rates. The work
footprint of these improvements covers approximately 3.016 acres. The pre and post development
drainage area was analyzed to determine the probable impacts to the developments drainage basin. The
drainage basin’s surfaces were then broken down into pervious and impervious surfaces to determine their
respective weighted runoff coefficient and/or Curve Number. The predevelopment drainage basin’s surface
areas have been compared to the post development drainage basin’s surface areas. Respective maps are
included in this report to help illustrate the areas used for calculations.

The following tables will indicate all pre vs. post release rates. Due to the complex hydrograph
computations used to calculate the underground detention system’s routings, with multiple drainage basins

creating their respective hydrograph, we used the SCS Hydrograph Method for detention calculations. The -

NRCS Type 1A Hydrograph with the City’s respective runoff volumes have been used for the calculations.

A City of Sandy flow control MH will be used to regulate post development release rates. Storm water
runoff from the 0.386 acre shared access road that bypasses the detention system is included in the
hydrologic routing calculations.

JARE
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Sites Project Outfall
Routed
Pre-Dev. Post-Dev.

Strom Event Q (cfs) Q (cfs)
2 year 1.07 0.98
5 year 1.72 1.41
10 year 1.93 1.72
25 year 2.42 2.36
100 year 3.16 4.31

60" Dia. Underground Chamber Stage-Storage

Elevation | Storage Depth | Storage Volume
(feet) (feet) (ac-ft) Comments
745.00 5.0000 0.155 Top of 60" dia. Chamber
744.99 4,9900 0.155 100 year HW Elev.
744.43 4.4300 0.145 25 year HW Elev
744.00 4.0000 0.133
743.87 3.8700 0.128 10 year HW Elev
743.67 3.6700 0.121 5 year HW Elev
743.00 3.0000 0.097
742.80 2.8000 0.089 2 year HW Elev
742.00 2.0000 0.058
741.00 1.0000 0.022
740.00 0.0000 0.000 Invert of 60" dia. Chamber

The information provided above illustrates that the post development storm water runoff rate for the
project’s drainage basin is less than its respective predevelopment rate. The supporting routing calculation
have been included in appendix E of this report. Based upon these results from our computations, we can
state that there is no adverse impact to storm water drainage from the development of this project.

IV WATER QUALITY ENHANCEMENT BEST MANAGEMENT PRACTICES

IV.A SITE DESCRIPTION

a) The proposed construction activity includes all related infrastructure improvements required for
the development of a single tenant retail facility and its respective parking lot. Improvements
include but are not limited to parking lots, building pad, utilities, and drainage improvements.

JADE
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b) The anticipated sequence of construction is as follows:

1. Installation of perimeter erosion control measures

2. Site clearing

3. Detention pond construction

4. Installation of temporary onsite erosion control measures and temporary traps
5. Mass grading of site

6. Drainage improvements construction including sediment traps at inlets and
erosion protection at outfall locations.

7. Final grading of site and installation of temporary grassing.

8. Utility construction

9. Installation of curb-gutter, and parking lot paving

10. Final landscaping and permanent stabilization of all disturbed areas

11. Removal of temporary erosion control appurtenances after site is stabilized

c) The total area of the work site is approximately 3.016 acres.
d) NRCS Soils data are identified in the Appendix C.
e) Permanent vegetation on the site will be in accordance with the approved landscape plan.

f) Potential pollution sources include equipment refueling and maintenance, grading operations,
and concrete wash water.

g) No significant non-storm waters of runoff are anticipated.

IV.B EROSION AND SEDIMENT CONTROL

1.

Structural Practices:

Grading operations present the greatest opportunity for pollution of State waters. Disturbed
areas shall be contained by a perimeter silt fence at downslope conditions which shall remain
at the downstream perimeter of all overland flow until nonstructural ways and means are
established. Upon completion of the grading, surface erosion shall be protected by a
combination of slope reduction, erosion control blankets and the use of wattles as check dams.
The grading improvements will generally direct runoff toward surface inlets and the detention
pond that will service as a sediment basin. The detention pond will serve as the central point of
site release. Maintenance procedures shall be recorded by the developer's construction
manager in a log book.

Non-structural Practices:

Upon completion of the building and paving areas, all exposed portions of the site not slated
for construction shall be seeded and mulched. Silt and sediment deposits shall be removed
and spread evenly in open areas and shall be seeded and muiched as necessary. The parking
lot and service drive will be sweep and maintained in an orderly manner. All litter will be
collected in a routine manner. Upon establishment of surface vegetation, structural erosion
control measures shall then be removed whereby non-structural methods shall be practiced.

JADE
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IV.C MATERIALS HANDLING AND SPILL PREVENTION

Potential pollutant materials brought onsite would be fuels for earthmoving and trenching equipment. Berms
shall be provided at the fueling site as a containment measure. Other potential pollutant materials include
concrete wash water. This shall be done in either a constructed concrete washout BMP or designated
manutfactured device designated by the developer's construction manager. Either of these two methods
shall prevent any runoff and, after hydration, be disposed of off-site in a legal waste disposal facility in
accordance with all local, state and federal guidelines. Building materials shall be protected by storage
outside of runoff areas. No additional materials handling measures will be taken. Waste building materials
shall be collected by a reputable waste management company and transported to an off-site legal waste
disposal facility in accordance with all local, state and federal guidelines. Site inspections shall be
performed weekly to assure onsite collection. No dedicated concrete or asphalt batch plants are proposed
on the site.

IV.D FINAL STABILIZATION AND LONG TERM STORMWATER MANAGEMENT

After infrastructure construction is complete, runoff will be collected by surface inlets and routed by a storm
sewer system to the detention pond and released. After completion of this project, the open space/
disturbed areas will be landscaped and maintained by the occupant of the commercial facility.

IV.E OTHER CONTROLS

Offsite soil tracking is limited by restriction of construction traffic to one access point and by periodic street
sweeping. Implementation of the controls shall be by the erosion control plan which is a part of the contract
documents.

IV.F INSPECTION AND MAINTENANCE

Maintenance procedures are outlined in the notes contained on the grading and erosion control plans and
respective details. A log record noting all inspections and mitigation efforts shall be kept with the
construction manager.

V. FLOODPLAIN MODIFICATION

There are no floodplain modifications proposed with this development

VI ADDITIONAL PERMITTING REQUIREMENTS

There are no known threatened or endangered species within project area.

V. CONCLUSIONS

| JADE
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V.B  Drainage Concept

The drainage designs and facilities presented in this report adequately convey developed runoff through
the site and into existing drainage ways without increasing the existing discharge.

V.C Summary

The report provides sufficient information to indicate the that the projects design will be in accordance with
City of Sandy’s Design Standards;

QAQE]
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APPENDIX A -

Existing Topographic Survey

Pre-Development and Post-Development Drainage Area Maps

Water Quality Map
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EXISTING CONDITIONS
SURVEY

OF PARCEL 1
/ PARTITION PLAT NO. 2011-021
< CATCH BASIN IN THE SE 1/4 OF SECTION 10
MoVl £ 12 Soumierstoa T.2S,R.4E, WM.
// CITY OF SANDY,
N CLACKAMAS COUNTY, OREGON

/ SHEET 1 OF 1

~

“BEGIN m_mﬁ/
-TURN LANE
YIELD TO BIKES™ /

CATCH BASIN LEGEND:
GRATE=766.19 »

IE 12" SOUTH=764.39 INDICATES WATER VALVE

INDICATES FIRE HYDRANT

INDICATES TELEPHONE PEDESTAL
INDICATES SIGN (SEE SIGN TABLE FOR DESC.)
INDICATES POWER POLE

INDICATES GUY ANCHOR

INDICATES LIGHT POLE

INDICATES GAS VAULT

INDICATES GAS RISER

INDICATES ELECTRIC VAULT

INDICATES TELEPHONE PEDESTAL
INDICATES TELEPHONE MANHOLE
INDICATES SANITARY SEWER MANHOLE
INDICATES STORM SEWER MANHOLE
INDICATES SANITARY CLEANOUT
INDICATES CATCH BASIN

/ == == |NDICATES BOUNDARY

-~ .= =, === INDICATES EDGE OF ASPHALT
—————— INDICATES EDGE OF CONCRETE
/ e INDICATES 5 FOOT INTERVAL CONTOUR
IIIIII INDICATES 1 FOOT INTERVAL CONTOUR
—X——x— INDICATES FENCE LINE
SANITARY MH . IDICATES EDGE OF BRUSH
RIM=768.39 ICATES FIBER OPTIC LOCATE
PARCEL 2 ——e——c— INDICATES GAS LOCATE
PARTITION PLAT NO. 2011-021 , \ ss——s:— INDICATES SANITARY LOCATE

/ s
SOUTHEASTERLY LINE OF
B.P.A. TRANSMISSION LINE:
mm,mmgqu . NO. 70-8681
/

6Ly M .£6.00.00 N

~

/ \

00900 =z ez a\gd] =HX

~_ N NS
AN  CATCHBASIN
S~ NN GRATE=76264 \
~ N

“SANITARY MR\,

/
RIM=760.94_ >

~

——si——s— INDICATES STORM LOCATE
STORM MH

RIM=785.11 STORM MH /

m:suﬂmm._g

SANITARY MH \
RIM=763.66

TOP 8" WEST=753.56

TOP 8"SOUTHEAST=753.46

/
/ \ = \ NOTES:

S & 1. BOUNDARY CALCULATED PER FOUND MONUMENTS OF
N ~~_ ~ RIM=7281 % / PARTITION PLAT NO. 2011-021
o s ToPur EAST=724.73 L
A ALy Sl g S HORIZONTAL DATUM:
~§" NORT 3 RS OCRS SALEM DATUM IS NAD 83 (2011) EPOCH 2010.00 INTERNATIONAL FEET
\ ~ [$} CONTROL WAS ESTABLISHED WITH A TRIMBLE R8 MODEL 3 GPS UNIT AND
\ S~ / TRIMBLE VRSNOW OREGON GPS NETWORK.
N VERTICAL DATUM:

. Nc./mWZ_._‘>m< s NAVD 88 ESTABLISHED WATH A TRIMBLE R8 MODEL 3 GPS UNIT AND
“PER PIONEER COR TRIMBLE VRSNOW OREGON GPS NETWORK.
PLATNO. 3341 _

N SNOND SANITARY MH
~ _\CATGH Basl RIM=760 29
GRATETB1.15 TOP 12° NORTH=751.08
NSNS N0 TOP 12" NORTHWEST=751.99
~ CATEHBASINN O\ TOP 12* SOUTH=750.89
~ _ GRATE=ZE283 NN/ \ /
fagy i, N SO\ STORM MH
274801 N/ RIM=752.49

N .
<~ TOP 12" NORWH=737.81
TOP 12°S0UTR=Z37.7\)

SANITARY MH — ~—— o ! INAL
RIM=715.81 20' STORM SEWER EASEMENT Te—— —~ 3 LAND SURVEYOR
TOP 12" NORTHEAST=711.81 CATCHBASN PER PIONEER CORPORATE PARK T~ ~< /
TOP 12" NORTH (PLUGGED)=711.61 AT DASH /~~ PLATNO. 3341 T 7
TOP 12 H =711.61 ke -~ ~_
OP 12" SOUTHWEST=711.6 7 ~— ~o \ STORM MH
/ 7 ////:\\\I/// ~ RIM=747.14
- ) T~
3 ~—_ i
T N /) SANITARY MH
pri RIM=745.70
TOP 12" EAST=736.30
N > = TOP 12" WEST=73520 LINE TABLE
zgm.q / une | BEARING | DisTancE SCALE 1 INCH = 40 FEET
528" "
- L1 | NO2'5802°E | 28.16' Client: 18-002
STORM WATER AND STORM L2k [N 78°8758" W Ll >Q omombmnmm— ZE
SEWER EASEMENT DOC. NO, 2005-060481 13 |sos'3gizw | 31e2 2 Aq spatal Data Hanagament
SANITARY MH 14 |ss0*111zrw | 2689 Lnd Surviio G5
TAX LOT 210 -~ RIM=746.26 - .
/ TOP 12° EAST=735.08 30532 S McCown Road, Molalla, OR 67038
TOP 12" NORTH=734 66 503-328-8008 celltext
, TOP 12" WEST=734 96 info@AgGeoNW.com wiw. AgGeoNW.com
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Preliminary Drainage Report Tractor Supply Company
APPENDIX B - FIRM Map
JADE
Page 13 of 18 April 25,2018

Page 233 of 665



0B "BUId) OSW MMM JE 210}S dB POOIS VNS 843 %03y sdew pooy wesboid el 'SIIEET
8oUEINSU| POO| fRUCHEN JNOGE LOREWION) JoNPoid Jsa3e| 8yl Jo4 >ooiq ap Y
8Yj} uo ajep ayj 0} Jusnbasqns spew uaaq aABY ABW YIIYM SUSWPUSWE IO
sabueyo 300yl jou sa0p dew SK| ‘Bur-uO LIN-4 Bujsn pejoeiixe sem

3 ‘dew pooy pasualdel anoqe ay) Jo uojuod B Jo AdoD [eIoWo Ue S| siyL

W

AvENGZ

£>uady yjuswadeuey LHusdiawy [vIIpag

8002 ‘Z} ANNP
31v0 3NILI3443

Jg60025004y
HIGANN dYN

wolans ey 1o} suoyediidde 8OURINSUI LO PAsN 3G PINGYS BAOTE
UMOUS JSQUINN AHUNWWOD oy} 'siepio dew Buosid ueym pasn
B0 PINOYS MOIBq UMOYS Jequiny deyy oyl -esn Of edoN

a £600 £2001¥ 40 ALID 'AGNVS
a £600 28551y ALNNOD SYWVIOVID

XiFEanS TENVd  BIEANN KIINAAROD
"SNIVINOD
(LNOAVT 13NVd WHIS HOd X3ONI dvW 33s)

SLl} 40 €6 13NVd

SVAV ALVIOJHOINI ANV
NODTIO
‘ALNNOD SVINVIDVTID

dVI 3LV FONVINSNI d00T4

Wil

aeeo0 1INV

, e - - ESVARIVAGATIAVRI O GRI Q9 NN
; =" 3 e i e AINNOIISY, VAL,

00G = .} ITVIS dVIN

-% 1600 TINVd SNIOI E|

'0299-8€9-008- | 1B Weibold 8ouBINSU| POOJ4 |BUOHEN

133

wooo= "6

Page 234 of 665




Preliminary Drainage Report

Tractor Supply Company

APPENDIX C - NRCS Soils Map
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Hydrologic Soil Group—Clackamas County Area, Oregon

Hydrologic Soil Group

Map unit symbol i Map unit name | Rating Acres in AOI

1 Percent of AOI

158 | Cazadero silty clay c 34
loam, 0 to 7 percent
slopes

15C Cazadero silty clay C 0.7
loam, 7 to 12 percent
slopes

Totals for Area of Interest ' ' 4.0 '

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

83.3%

16.7%

100.0% ‘

USDA  Natural Resources
Conservation Service

a—

Web Soil Survey
National Cooperative Soil Survey

4/12/2018
Page 3 of 4
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Hydrologic Soil Group—Clackamas County Area, Oregon

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 4/12/2018
=88 Conservation Service National Cooperative Soil Survey Page 4 of 4
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Preliminary Drainage Report

Tractor Supply Company

APPENDIX D - Pipe Network Calculations
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Conduit FlexTable: Combined Pipe/Node Report (TSC Sandy Or.stc)

Label Start Node Stop Node Length Diameter ~ Number of Slope Upstream Upstream Upstream  Upstream Structure  Total Invert Hydraulic Grade  Elevation Invert Hydraulic Elevation Velocity
(User (in) Barrels (ft/ft) Inlet Area Inlet C Intensity Flow (Total Flow (Downstream) Line (Out) Ground (Upstream) Grade Line Ground (Average)
Defined) (acres) (in/h) (ft3/s) (ft) (ft) (Stop) (ft) (In) (Start) (ft/s)
(ft) (9] () 0
CO-5 CB-5 CB-4 52.0 15.0 1 0.010 0.398 0.900 3.320 1.20 1.20 749.19 749.94 753.20 749.71 750.14 752.75 4.02
CO-10 CB-10 MH-2 64.0 12.0 1 0.005 0.311 0.900 3.320 0.94 0.94 751.68 752.15 755.70 752.00 752.42 755.15 2.97
CO-11 CB-11 MH-2 42.0 8.0 1 0.010 0.107 0.900 3.320 0.32 0.32 752.00 752.24 755.70 752.42 752.68 761.50 2.93
COo-9 MH-2 CB-8 20.0 12.0 1 0.010 (N/A) (N/A) 3.248 0.00 1.23 751.48 751.98 755.70 751.68 752.15 755.70 4,12
Co-8 CB-8 CcB-7 64.0 12.0 1 0.010 0.049 0.900 3.232 0.15 1.37 750.84 751.27 755.50 751.48 751.98 755.70 4.24
co-7 CB-7 CB-6 73.0 15.0 1 0.010 0.111 0.900 3.182 0.33 1.67 749.77 750.31 754.85 750.50 751.01 755.50 4.42
CO-6 CB-6 CB-4 58.0 15.0 1 0.010 0.070 0.900 3.127 0.21 1.84 749.19 749.94 753.20 749.77 750.31 754.85 4.53
Pollution
Co-4 CB-4 Control MH- 104.0 15.0 1 0.010 0.183 0.900 3.084 0.55 3.44 748.15 748.80 753.25 749.19 749.94 753.20 5.35
1
CO-3 CB-3 CB-2 64.0 12.0 1 0.010 0.238 0.900 3.320 0.72 0.72 746.86 747.29 752.00 747.50 747.85 750.50 3.55
Pollution
CO-2 CB-2 Control MH- 30.0 12.0 1 0.010 0.116 0.900 3.260 0.35 1.05 746.56 746.93 753.25 746.86 747.29 752.00 3.95
1
Pollution Control | OF- to
CO-1 MH-1 storage tank 10.0 18.0 1 0.010 (N/A) (N/A) 3.019 0.00 4.33 743.00 744.43 753.60 743.10 744.48 753.25 3.54
CO-12 CB-12 CB-13 60.0 12.0 1 0.010 0.146 0.900 3.320 0.44 0.44 743.50 744.52 746.50 744.10 744.51 748.00 3.09
Pollution
CO-13 CB-13 Control MH- 65.0 12.0 1 0.005 0.179 0.900 3.255 0.54 0.96 743.17 744.47 752.30 743.50 744.52 746.50 1.22
2
Pollution
Roof Drain roof downspouts | Control MH- 160.0 8.0 1 0.030 0.432 0.900 3.320 1.30 1.30 746.20 746.58 752.30 751.00 751.54 756.90 6.32
2
Pollution Control | OFt©
CO-14 MH-2 storage tank 12.0 12.0 1 0.010 (N/A) (N/A) 3.078 0.00 2.11 743.00 744.43 752.50 743.12 744.47 752.30 2.69
2
Flow Control
CO-15 Manhole CB-17 95.0 15.0 1 0.010 (N/A) (N/A) 3.320 0.00 1.74 739.05 739.62 744.00 740.00 740.52 752.00 4.47
CO-16 CB-17 CB-18 50.0 15.0 1 0.050 0.105 0.900 3.249 0.32 2.05 736.55 737.23 740.50 739.05 739.62 744.00 8.33
CO-17 CB-18 CB-19 44.0 12.0 1 0.050 0.160 0.900 3.229 0.48 2.52 734.35 735.04 740.00 736.55 737.23 740.50 8.98
CO-18 CB-19 CB-20 33.0 15.0 1 0.050 0.136 0.900 3.213 0.41 2.91 732.70 733.09 737.00 734.35 735.04 740.00 9.21
CO-19 CB-20 CB-21 80.0 15.0 1 0.050 0.058 0.900 3.201 0.18 3.07 726.00 726.39 729.50 730.00 730.71 737.00 9.35
C0-20 CB-21 WQT Device 10.0 15.0 1 0.010 0.125 0.900 3.172 0.38 3.42 724.42 725.09 728.90 724,52 725.27 729.50 5.34
Co-21 WQT Device MH-4 94.0 15.0 1 0.005 (N/A) (N/A) 3.166 0.00 3.42 723.85 724.60 727.30 724.32 725.13 728.90 4.08
existing 12" mmzﬁﬁsm Street | g 24.0 12.0 1 0.017 0.503 0.900 3.320 1.51 1.51 724.37 724.77 727.30 724.79 72531 726.89 5.34
CO-22 MH-4 Site Outffall 10.0 18.0 1 0.010 (N/A) (N/A) 3.089 0.00 4.79 723.50 724.25 727.00 723.60 724.44 727.30 5.81
Bentley StormCAD V8i (SELECTseries 2)
TSC Sandy Or.stc Bentley Systems, Inc. Haestad Methods Solution Center [08.11.02.38]
4/25/2018 27 Siemon Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1
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752
750
748
746
744
742
740
738
736
734
732
730

Elevation (ft)

728
726
724

Flow Control Str to Outfall - Base

ID\Label

Link Length (ft)
Rise (in)\Material |
Flow (ft3/s)
Slope (ft/ft) I ]
18906y Control Manhole
Ground (ft) i
Invert (ft)
Station ()| 00

100

50\ CB-17
744.00

120

53VC0-16
47.0
15.0\
2.05

0.050

140

52\ CB-18
740.50

736.55
145.0

160

180 200 220 240

55V CO-17 e
41.0 -

54\Ce-19 T s6\CB20
. . 73700
730.00
222.0

260 280

59\ CO-19
77.0
15.0\
3.07

0.050

300 320

61\ CO-20
7.0
150\
3.42
0.010
58 \ GBSALWQT Device
729.50 72890

724.52 724.32
3020 3120

340

360

400 420

727.30 727.00
723.60 50
Sm.aa\;.o

28y i

67 \ 1#6-4 Site Outffall
7
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756
755
754
753
752
751
750
749

748

Elevation (ft)

747
746
745
744
743

ID\Label

Link Length (ft}

Rise (in)\Material
Flow (ft3/s)
Slope (ft/ft)

ID\Label
Ground (ft)
Invert (ft)

Station (ft)

CB-10 to storage tank - Base

‘l’.’l"]’[’ -
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
T “IEVCOTT0 TINCOY - TTTIZNTOE - T E— T30VCO7 - IO - 24 \Co4 B BYAYe
T G 17.0 - i 61.0 T 700 o o 550 k- 1010 70
B 120\ 120\ ) 12.0\ - B ) 150\ - 150\ T ) - 15.0\ B 18.0\CMP
- 0.94 1.23 N 7/ o ) ) 167 ) ) 1.84 B~ 344 - 433
0.005 0.010 o010 . 0.010 B 0.010 0.010 T0.010
5\ CB-10 - 37 \MH-2 ~31\CB-8 i i o T 29\CB7 o ‘ ) T 27\CB6 i i T 23\CB-4 ) i i i - 22\ PollutinG OORtrm Midrage tank
755.15  755.70 755.70 . 755.50 a R . 754.85 - - ~753.20 & - 753.25 753.60
(752.00 - B B 75168 751.48 T - 750.50 - o 74977 o h 74919 - . = i - o 743.10 743.00
0.0 o o - 540 840 - - 1480 - ) ) T T 2210 ) ) - 2790 - ) - o 7383.0 393.0

ZSyem
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Preliminary Drainage Report Tractor Supply Company

APPENDIX E - Pre-Development Vs. Post-Development Routing Calculations

JADE

Page 16 of 18 April 25, 2018
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Hix Snedeker Companies
Attn: Ms. Lindsay Gadd
805 Trione Street
Daphne, Alabama 36526

Report of

Geotechnical Investigation &
Infiltration Testing Services

TSC Sandy

Mt. Hood Highway & Champion Way
Sandy, Oregon

CGT Project Number G1804765
Dear Ms. Gadd:

Carlson Geotechnical (CGT), a division of Carlson Testing, Inc. (CTI), is pleased to submit this report
summarizing the results of our geotechnical investigation and infiltration testing services for the TSC Sandy
project. The site consists of Tax Parcel 01786197, located southwest of the intersection of Mt. Hood
Highway and Champion Way in Sandy, Oregon. We performed our work in general accordance with CGT
Proposal GP7823, dated December 1, 2017. Wriiten authorization for our services was provided on
January 12, 2018.

We appreciate the opportunity to work with you on this project. Please contact us at 503.601.8250 if you
have any questions regarding this report.

Respectfully Submitted,
CARLSON GEOTECHNICAL

Vi

Kyle J. Smetana, E.I.T. Brad M. Wilcox, P.E., G.E.
Geotechnical Project Manager Principal Geotechnical Engineer
ksmetana@carlsontesting.com bwilcox@carlsontesting.com

Doc ID: G:\GEOTECH\PROJECTS\2018 Projects\G1804765 - TSC Sandy\GEO - G1804765\008 - Deliverables\Report G1804765 - bmw review 02-14-
18.doc
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1.0 INTRODUCTION

Carlson Geotechnical (CGT), a division of Carlson Testing, Inc. (CTI), is pleased to submit this report
summarizing the results of our geotechnical investigation and infiliration testing services for the TSC Sandy
project. The site consists of Tax Parcel 01786197, located southwest of the intersection of Mt. Hood
Highway and Champion Way in Sandy, Oregon, as shown on the attached Figure 1.

1.1 Project Information

Based on our correspondence and review of the provided conceptual grading plan dated December 14,
2017, we understand the project will include:

e Construction of an approximate 19,000-square-foot, one-story, commercial building at the northwest
portion of the site. The building will be supported on conventional shallow foundations, masonry- and
steel-framed, and incorporate concrete slab-on-grade floors. No below-grade levels (basements) are
anticipated. Although no structural information has been provided, we have assumed maximum column,
continuous wall, and uniform floor slab loads will be on the order of 50 kips, 3 kips per lineal foot (kif),
and 200 pounds per square foot (psf).

e Construction of an approximate 15,000-square-foot, concrete slab-on-grade, outdoor display area. We
understand a dry-storage building/shed will be located in the display area. The building/shed will be
supported on conventional shallow foundations, masonry- and steel-framed, and incorporate concrete
slab-on-grade floors. We have assumed maximum column, continuous wall, and uniform floor slab loads
associated with this building will be on the order of 30 kips, 2 klf, and 200 psf.

e We understand permanent grade changes will include cuts of up to about 11 feet and fills up to about 20
feet in depth in order to achieve design grades. The majority of site cuts will occur within the north
portion of the site, while the majority of structural fills will be placed within the southeast portion of the
site. Retaining walls will be incorporated to achieve the desired grades. Based on preliminary
discussions, we understand retaining walls will likely consist of concrete, cast-in-place, cantilevered
walls. Design of the retaining walls will rest with others.

e Stormwater runoff from the new development may, in part, be managed on site. Details of the type of
system and design, provided by others, are not known at this time. One infiltration test was performed at
a depth of about 8 feet below ground surface (bgs) at the location requested by the project civil engineer.

1.2 Scope of Services

The purpose of our work was to explore subsurface conditions at the site in order to provide geotechnical
engineering recommendations for design and construction of the proposed project. Our specific scope of
services will include the following:

e Contact the Oregon Utilities Notification Center to mark the locations of public utilities within a 30-foot
radius of our explorations at the site. CGT also subcontracted a private utility locator service to mark the
locations of detectable private utilities within the same radius.

e Explore subsurface conditions at the site by observing the excavation of seven test pits to depths up to
about 15 feet bgs. Details of the subsurface investigation are presented in Appendix A.

e Conduct one infiltration test at the site as requested by the project civil engineer. Infiltration test results
are presented in Appendix B.

e Classify the materials encountered in the test pits in general accordance with American Society for
Testing and Materials (ASTM) D2488 (Visual-Manual Procedure).

Carlson Geotechnical Page 4 of 25
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e Provide a technical narrative describing surface and subsurface deposits, and local geology of the site,
based on the results of our explorations and published geologic mapping.

¢ Provide geotechnical recommendations for site preparation and earthwork.

e Provide geotechnical engineering recommendations for use in design and construction of shallow
foundations, floor slabs, retaining walls, and pavements.

e Provide recommendations for the Seismic Site Class, mapped maximum considered earthquake spectral
response accelerations, and site seismic coefficients.

e Provide a qualitative evaluation of seismic hazards at the site, including earthquake-induced liquefaction,
landsliding, and surface rupture due to faulting or lateral spread.

o Provide this written report summarizing the results of our geotechnical investigation and
recommendations for the project.

2.0 SITE DESCRIPTION
21 Site Geology

Available geologic mapping1 indicates the site is underlain by Pliocene-Pleistocene Gravels. These include
weakly indurated, cobbly and bouldery gravel and associated pyroclastic mudflows. Extensive weathering
has produced a reddish-brown clayey soil. This soil is up to 400 feet thick and is exposed throughout Sandy,
Estacada, and Damascus.

2.2 Site Surface Conditions

The approximate 3.6-acre site is bordered by Mt. Hood Highway to the north, Industrial Way and a vegetated
area to the south, a grass-covered area to the west, and a grass-covered area, fuel station, and convenience
mart to the east. At the time of our field investigation, the site was primarily grass-covered with a few small
trees and shrubs, and descended gently to the south-southwest at gradients up to about 5H:1V
(vertical:horizontal). The existing and proposed topography, as well as the planned development, are shown
on the attached Site Plan, Figure 2. Photographs taken at the time of our investigation are shown on the
attached Site Photographs, Figure 3.

2.3 Subsurface Conditions

2.3.1 Subsurface Investigation & Laboratory Testing

Our field investigation consisted of the excavation of seven test pits on January 23, 2018. The approximate
exploration locations are shown on the Site Plan, Figure 2. Additional details of the explorations and
laboratory testing performed on selected samples are presented in the attached Appendix A. Logs of the
test pits are presented therein as Figures A3 through A9. Section 2.3.2 describes each of the subsurface
materials encountered at the site.

2.3.2 Subsurface Materials

2.3.2.1 Siit Topsoil Fill (OL FILL)
Silt topsoil fill was encountered at the surface of the test pits and was about 8 inches thick. The silt topsaoil fill
was generally dark brown, moist, and contained organics.

! Schlicker, H.G. and Finlayson, C.T., 1979, Geology and geologic hazards of northwest Clackamas County: Oregon Department of

Geology and Mineral Industries, Bulletin 99, scale 1:24,000.

Carlson Geotechnical Page 5 of 25
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2.3.2.2 Undocumented Silt Fill (ML FILL)

Undocumented silt fill was encountered beneath the topsoil within TP-3 and extended to about 1% feet bgs.
Undocumented fill refers to materials placed without (available) records of subgrade conditions or evaluation
of compaction. The silt fill was generally dark brown, moist, and exhibited low plasticity.

2.3.2.3 Undocumented Fat Clay Fill (CH FILL)

Undocumented fat clay fill was encountered beneath the silt fill within TP-3 and beneath the silt topsoil within
the remaining test pits. The fat clay fill extended to depths ranging from about 2% to 3% feet bgs. The fat
clay fill was generally red-brown, moist to wet, exhibited medium to high plasticity, and in some instances
contained trace fine organics.

2.3.2.4 Fat Clay (CH)

Native fat clay (CH) was encountered beneath the undocumented fill within the test pits and extended to the
full depths explored, up to about 15 feet bgs. This soil was typically medium stiff to hard, light to red-brown,
moist to wet, and exhibited medium to high plasticity. This material was blocky in structure (resembling
residual soils) below depths ranging from about 3 to 5 feet bgs in some of the test pits.

24 Groundwater

Groundwater was not encountered within the depths explored on January 23, 2018. To help assess local
groundwater levels, we researched available well logs located within Section 10, Township 2 South, Range 4
East, Willamette Meridian on the Oregon Water Resources Department (OWRD)? website. Our review
indicated that groundwater levels in the area varied with surface elevations and generally ranged from about
107 to 200 feet bgs. It should be noted that groundwater levels vary with local topography. in addition, the
groundwater levels reported on the OWRD logs often reflect the purpose of the well, so water well logs may
only report deeper, confined groundwater, while geotechnical or environmental borings will often report any
groundwater encountered, including shallow, unconfined groundwater. Therefore, the levels reported on the
OWRD well logs referenced above are considered generally indicative of local water levels and may not
reflect actual groundwater levels at the project site. The depth to groundwater map for the Portland area’
indicates groundwater is present at about 65 to 85 feet bgs in the vicinity of the site. It should be noted that
the levels reported by the referenced map are average values for a given location and incorporate a degree
of uncertainty, in this case described as “Low”.

3.0 SEISMIC CONSIDERATIONS
341 Seismic Design

Section 1613.3.2 of the 2014 Oregon Structural Specialty Code (2014 OSSC) requires that the determination
of the seismic site class be based on subsurface data in accordance with Chapter 20 of the American
Society of Civil Engineers Minimum Design Loads for Buildings and Other Structures (ASCE 7). Based on
the results of the explorations and review of geologic mapping, we have assigned the site as Site Class D for
the subsurface conditions encountered. Earthquake ground motion parameters for the site were obtained
based on the United States Geological Survey (USGS) Seismic Design Values for Buildings - Ground Motion

2 Oregon Water Resources Department, 2018. Well Log Records, accessed February 2018, from OWRD web site:

http://apps.wrd.state.or.us/apps/gw/well_log/.

Snyder, D.T., 2008. Estimated depth to ground water and configuration of the water table in the Portland, Oregon area: U.S.
Geological Survey, Scientific Investigations Report SIR-2008-5059, scale 1:60,000. Accessed February 2018 from USGS web site:
https://or.water.usgs.gov/projs_dir/puz/.

3
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Parameter Web Application". The site Latitude 45.405976° North and Longitude 122.296282° West were
input as the site location. The following table shows the recommended seismic design parameters for the
site.

Table 1 Seismic Ground Motion Values (2014 OSSC)

Parameter Value

i Spectral Acceleration, 0.2 second (Ss, 0.784
Mapped Acceleration Parameters Sgectral Acceleration, 1.0 second ES& 0.3413
Coefficients Site Coefficient, 0.2 sec. (Fa) 1.186

(Site Class D) Site Coefficient, 1.0 sec. (Fv) 1.719
Adjusted MCE Spectral MCE Spectral Acceleration, 0.2 sec. (Sys) 0.931g
Response Parameters MCE Spectral Acceleration, 1.0 sec. (Sy) 0.5869
. ) Design Spectral Acceleration, 0.2 seconds (Spg) 0.620g
Design Speciral Response Accelerations Design Spectral Acceleration, 1.0 second (Sg;) 0.390g

Seismic Design Category D

3.2 Seismic Hazards

3.2.1 Liquefaction

In general, liquefaction occurs when deposits of loose/soft, saturated, cohesionless soils, generally sands
and silts, are subjected to strong earthquake shaking. If these deposits cannot drain quickly enough, pore
water pressures can increase, approaching the value of the overburden pressure. The shear strength of a
cohesionless soil is directly proportional to the effective stress, which is equal to the difference between the
overburden pressure and the pore water pressure. When the pore water pressure increases to the value of
the overburden pressure, the shear strength of the soil approaches zero, and the soil can liquefy. The
liquefied soils can undergo rapid consolidation or, if unconfined, can flow as a liquid. Structures supported
by the liquefied soils can experience rapid, excessive settlement, shearing, or even catastrophic failure.

For fine-grained soils, susceptibility to liquefaction is evaluated based on penetration resistance and
plasticity, among other characteristics. Criteria for identifying non-liquefiable, fine-grained soils are
constantly evolving. Current practice® to identify non-liquefiable, fine-grained soils is based on plasticity
characteristics of the soils, as follows: (1) liquid limit greater than 47 percent, (2) plasticity index greater than
20 percent, and (3) moisture content less than 85 percent of the liquid limit. Soils identified as susceptible to
liquefaction are analyzed using the industry standard “simplified procedure”, originally published by Seed and
idriss® in 1971 and updated continually since that time. The susceptibility of sands, gravels, and sand-gravel
mixtures to liquefaction is typically assessed based on penetration resistance, as measured using SPTs,
CPTs, or Becker Hammer Penetration tests (BPTs).

United States Geological Survey, 2018. Seismic Design Parameters determined using:, “U.S. Seismic Design Maps Web
Application,” accessed February 2018, from the USGS website hitp:/earthquake.usgs.qov.

Seed, R.B. et al., 2003. Recent Advances in Soil Liquefaction Engineering: A Unified and Consistent Framework. Earthquake
Engineering Research Center Report No. EERC 2003-06.

Seed, H.B., and Idriss, .M., 1971, Simplified Procedure for Evaluating Soil Liquefaction Potential, Journal of Geotechnical
Engineering Division, ASCE, 97(9), 1249-1273.
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Based on the lack of saturated conditions and their medium to high plasticity, the fat clay soils encountered
at the site are considered non-liquefiable within the depths explored. Earthquake mapping7 indicates the site
does not have a potential for liquefaction. Therefore, the risk of liquefaction at the site is considered very low
to negligible.

3.2.2 Slope Instability

HazVu' indicates a low to moderate hazard due to landsliding for the site. No obvious signs of recent slope
instability were noted during our field investigation. Provided the recommendations presented later in this
report for grading and stormwater management are incorporated into construction, we conclude the risk of
seismically-induced slope instability at the site is low.

3.2.3 Surface Rupture

3.2.3.1 Faulting

Aithough the site is situated in a region of the country with known active faults and historic seismic activity,
no known faults exist on or immediately adjacent to the site. Therefore, the risk of surface rupture at the site
due to faulting is considered low.

3.2.3.2 Lateral Spread

Surface rupture due to lateral spread can occur on sites underlain by liquefiable soils that are located on or
immediately adjacent to slopes steeper than about 3 degrees (20H:1V), and/or adjacent to a free face, such
as a stream bank or the shore of an open body of water. During lateral spread, the materials overlying the
liquefied soils are subject to lateral movement downslope or toward the free face. Given the lack of
liquefiable soils at the site, the risk of lateral spread is considered negligible.

4.0 CONCLUSIONS
4.1 Overview

Based on the results of our field explorations and analyses, the site may be developed as described in
Section 1.1 of this report, provided the recommendations presented in this report are incorporated into the
design and development. We conclude the primary geotechnical considerations at this site include:

e The presence of moderately compressible native soils and proposed grade changes, most notably the
relatively deep fills proposed within the south portion of the site.

e The presence of approximately 2/ to 34 feet of undocumented fill materials at the site.

e The presence of potentially expansive soils (high plasticity fine-grained soils) and requirement for
mitigation (where encountered at design subgrade elevations) for building foundations, floor slabs, and
pavements.

e The moisture sensitivity of the on-site soils and their susceptibility to disturbance during wet weather.

These considerations are described in more detail in the following sections.

" Oregon Department of Geology and Mineral Industries, 2017. Oregon Statewide Geohazards Viewer, accessed February 2018,

from DOGAMI web site: http://www.oregongeology.ora/sub/hazvu/index.htm.
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4.2 Proposed Grading Plans

Laboratory testing of the native, near-surface, fat clay (CH) indicated the material is moderately
compressible. Based on review of the updated drawings, permanent grade changes in the area of the
proposed building will be relatively minor, with cuts and fills up to about 5 feet and 3 feet in depth,
respectively. Geotechnical recommendations for building pad preparation are presented in Section 5.1 of
this report. Geotechnical recommendations for use in design and construction of shallow foundations
associated with the proposed building are presented in Section 5.6 of this report. In the event that structural
(column and continuous wall) loads for the building will be above those described in Section 1.1 of this
report, the geotechnical engineer should be consulted to review the proposed construction.

Cuts up to about 8 feet in depth are planned within the northeast parking lot area and a retaining wall will be
constructed to retain site cuts. Geotechnical recommendations for use in planning of temporary excavations
at the site are presented in Section 5.2 of this report. Geotechnical recommendations for use in design and
construction of the north site retaining wall are presented in Section 5.7 of this report.

The updated drawings indicate the south portion of the site will receive up to about 20 feet of structural fill in
order to achieve design site grades, and a retaining wall of similar height will be constructed to retain site
fills. Recognizing the presence of the moderately compressive fat clay and significant changes in site
grades, supplemental (deeper) geotechnical investigation of the south portion of the site is recommended in
order to develop finalized recommendations for site grading, as well as design and construction of the south
site retaining wall. Supplemental geotechnical explorations are outside the scope of this current assignment,
but can be provided, upon request, for an additional fee.

4.3 Undocumented Fill Materials

As indicated above, undocumented fill soils were encountered at the surface of each test pit and extended to
depths of about 2% to 3% feet bgs. The undocumented fill consisted primarily of fat clay soils (CH FILL) and
ranged from medium stiff to very stiff, based on pocket penetrometer readings taken within the test pit.
Observation of digging effort during test pit excavation indicated variability in relatively compaction of the
undocumented fill soils. To the best of our knowledge, there is no documentation available related to the
placement and compaction of the existing fill materials at the site. Anecdotally, we anticipate the fill materials
were placed as part of previous earthwork within the nearby commercial developments. Earthwork records
could be sought to confirm these assumptions and provide more information. Due to its variable
consistency, we conclude the existing fill materials were not compacted in accordance with typical code
requirements for structural fill. Where encountered at design subgrade elevations for shallow foundations,
floor slabs, pavements, or structural fills, we recommend existing fill materials be completely over-excavated
and replaced with structural fill. Over-excavated, inorganic, fill materials may be re-used as structural fill at
the site, provided they are prepared in conformance with Section 5.4.1 of this report.

4.4 Potentially Expansive Soils

Laboratory testing of the native fat clay (CH) showed plasticity indices ranging from 34 to 35, indicating the
soil exhibits high plasticity and a high expansion potentiala. This refers to the potential for changes in soil
volume (shrinking or swelling) in response to changes in moisture content. Footings, floor slabs, and
pavements directly supported on expansive soils are susceptible to differential movements, possibly resulting

8 Drawn from Table 9.1 of Foundation Engineering Handbook,
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in stress cracking, caused by the shrink/swell movements of this soil. Where encountered at design
subgrade elevations, provisions to mitigate the effects of shrink/swell movements of this soil will need to be
undertaken. Geotechnical recommendations for treatment of this potentially expansive soil are presented
later in this report.

45 Moisture Sensitive Soils

Due to their fine-grained nature, the near surface clayey soils are susceptible to disturbance during wet
weather. Trafficability of these soils may be difficult, and significant damage to the subgrade could occur, if
earthwork is undertaken without proper precautions at times when the exposed soils are more than a few
percentage points above optimum moisture content. In the event that construction occurs during wet
weather, we recommend measures be implemented to protect the fine-grained subgrade in areas of
repeated construction traffic and in foundation bearing areas. Geotechnical recommendations for wet
weather construction are presented in Section 5.3 of this report. Re-use of these soils as structural fill during
wet times of the year will require special consideration as discussed in Section 5.4.1.1 of this report.

5.0 RECOMMENDATIONS

The recommendations presented in this report are based on the information provided to us, results of our
field investigation and analyses, laboratory data, and professional judgment. CGT has observed only a small
portion of the pertinent subsurface conditions. The recommendations are based on the assumptions that the
subsurface conditions do not deviate appreciably from those found during the field investigation. CGT
should be consulted for further recommendations if the design of the proposed development changes and/or
variations or undesirable geotechnical conditions are encountered during site development.

5.1 Site Preparation

5.1.1  Stripping & Fill Over-Excavation

Existing vegetation, rooted soils, and undocumented fill soils (OL FILL, ML FILL, CH FILL) should be
removed from within, and for a minimum 5-foot margin around, proposed structural fill, building pad, and
pavement areas. Based on the results of our field explorations, undocumented fill soils encountered at the
site extended to depths of about 2% to 34 feet bgs. These materials may be deeper or shallower at
locations away from the completed explorations. The geotechnical engineer or his representative should
provide recommendations for actual stripping depths based on observations during site stripping. Stripped
surface vegetation and rooted soils should be transported off-site for disposal, or stockpiled for later use in
landscaped areas. Stripped, inorganic fill materials should be transported off-site for disposal, or may be
stockpiled for later use as structural fill as described in Section 5.4.1 of this report.

5.1.2 Grubbing

Grubbing of trees and shrubs should include the removal of the root mass and roots greater than z-inch in
diameter. Grubbed materials should be transported off-site for disposal. Root masses from larger trees may
extend greater than 3 feet bgs. Where root masses are removed, the resulting excavation should be
properly backfilled with structural fill in conformance with Section 5.4 of this report.

5.1.3 Test Pit Backfills

The test pits conducted at the site were loosely backfilled during our field investigation. Where test pits are
located within finalized building, structural fill, or pavement areas, the loose backfill materials should be re-
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excavated. The resulting excavations should be backfilled with structural fill in conformance with Section 5.4
of this report.

5.1.4 Existing Utilities & Below-Grade Structures

All existing utilities at the site should be identified prior to excavation. Abandoned utility lines beneath the
new building, pavements, and hardscaping features should be completely removed or grouted full. Soft,
loose, or otherwise unsuitable soils encountered in utility trench excavations should be removed and
replaced with structural fill in conformance with Section 5.4 this report. Buried structures (i.e. footings,
foundation walls, retaining walls, slabs-on-grade, tanks, etc.), if encountered during site development, should
be completely removed and replaced with structural fill in conformance with Section 5.4 of this report.

5.1.5 Subgrade Preparation — Building Pads, Pavement Areas & Areas to Receive Structural Fill

5.1.5.1 Dry Weather Construction

After site preparation as recommended above, but prior to placement of structural fill and/or aggregate base,
the geotechnical engineer or his representative should observe a proof roll test of the exposed subgrade
soils in order to identify areas of excessive yielding. Proof rolling of subgrade soils is typically conducted
during dry weather conditions using a fully-loaded, 10- to 12-cubic-yard, tandem-axle, tire-mounted, dump
truck or equivalent weighted water truck. Areas that appear too soft and wet to support proof rolling
equipment should be prepared in general accordance with the recommendations for wet weather
construction presented in Section 5.3 of this report. If areas of soft soil or excessive yielding are identified,
the affected material should be over-excavated to firm, stable subgrade, and replaced with imported granular
structural fill in conformance with Section 5.4.2.2 of this report.

5.1.5.2 Wet Weather Construction

Preparation of subgrade soils during wet weather should be in conformance with Section 5.3 of this report.
As indicated therein, increased granular fill (working surfaces) and a geotextile separation fabric may be
required in wet conditions in order to support construction traffic and protect the subgrade.

5.1.5.3 Treatment of High Plasticity Fat Clay

Where high plasticity (potentially expansive) fat clay (CH) is encountered at design subgrade elevations for
building pads and pavements, the subgrade soils should be kept moist, near optimum moisture content, and
not allowed to dry out. If allowed to dry below optimum moisture content, to a point where surface cracking
appears in the subgrade, the affected material should be over-excavated and replaced with structural fill in
conformance with Section 5.4 of this report.

5.1.6 Erosion Control

Erosion and sedimentation control measures should be employed in accordance with applicable City,
County, and State regulations.

5.2 Temporary Excavations
5.2.1 Overview

Conventional earthmoving equipment in proper working condition should be capable of making necessary
excavations for the anticipated site cuts as described earlier in this report. All excavations should be in
accordance with applicable OSHA and state regulations. It is the contractor's responsibility to select the
excavation methods, to monitor site excavations for safety, and to provide any shoring required to protect
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personnel and adjacent improvements. A “competent person”, as defined by OR-OSHA, should be on-site
during construction in accordance with regulations presented by OR-OSHA. CGT’s current role on the
project does not include review or oversight of excavation safety.

5.2.2 OSHA Soil Type

For use in the planning and construction of temporary excavations up to 10 feet in depth, an OSHA soil type
of “A” can be used for the fine-grained fat clay (CH) encountered near the surface of the site.

5.2.3  Utility Trenches

Temporary trench cuts should stand near vertical to depths of approximately 4 feet in the native, fat clay
(CH) encountered near the surface of the site. If groundwater seepage undermines the stability of the
trench, or if sidewall caving is observed during excavation, the sidewalls should be flattened or shored.
Depending on the time of year trench excavations occur, trench dewatering may be required in order to
maintain dry working conditions. Pumping from sumps located within the trench will likely be effective in
removing water resulting from seepage. If groundwater is encountered, we recommend placing trench
stabilization material at the base of the excavations. Trench stabilization material should be in conformance
with Section 5.4.2.4.

5.24 Excavations Near Foundations

Excavations near footings should not extend within a 1%H:1V (horizontal:vertical) plane projected out and
down from the outside, bottom edge of the footings. In the event excavation needs to extend below the
referenced plane, temporary shoring of the excavation and/or underpinning of the subject footing may be
required. The geotechnical engineer should be consulted to review proposed excavation plans for this
design case to provide specific recommendations.

5.2.5 Draping of Cut Slopes

In wet weather conditions, we recommend temporary cut slopes in excess of 4 feet in height (created during
construction) be draped with minimum 10-mil plastic sheeting (e.g. polyethylene). Draping of cut slopes less
than 4 feet in height may also be performed. The draping should extend from the base of the cut slope and
back from the top of the cut slope sufficient to limit runoff from flowing under the covering. The plastic sheets
should be lapped sufficiently to prevent water from flowing directly onto the slope and should extend at least
several feet beyond each side of the cut area. The plastic should be weighted or otherwise anchored so that
it remains on the slope during construction. Runoff from the sheeting should not be allowed to pond or
infiltrate into the subsurface at the toe of the slope, but should be collected and diverted away from the cut
slope to a suitable discharge point.

5.3 Wet Weather Considerations

For planning purposes, the wet season should be considered to extend from late September to late June. |t
is our experience that dry weather working conditions should prevail between early July and mid-September.
Notwithstanding the above, soil conditions should be evaluated in the field by the geotechnical engineer or
their representative at the initial stage of site preparation to determine whether the recommendations within
this section should be incorporated into construction.
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531 Overview

Due to the fines content, the on-site fat clay (CH) soils are susceptible to disturbance during wet weather.
Trafficability of these soils may be difficult, and significant damage to subgrade soils could occur, if earthwork
is undertaken without proper precautions at times when the exposed soils are more than a few percentage
points above optimum moisture content. For wet weather construction, site preparation activities may need
to be accomplished using track-mounted equipment, loading removed material onto trucks supported on
granular haul roads, or other methods to limit soil disturbance. The geotechnical engineer or their
representative should evaluate the subgrade during excavation by probing rather than proof rolling. Soils
that have been disturbed during site preparation activities, or soft or loose areas identified during probing,
should be over-excavated to firm, stable subgrade, and replaced with imported granular structural fill in
conformance with Section 5.4.2.2.

5.3.2 Geotextile Separation Fabric

We recommend a geotextile separation fabric be placed to serve as a barrier between the prepared
subgrade and granular fill/base rock in areas of repeated or heavy construction traffic. The geotextile fabric
should meet the requirements presented in the current Oregon Department of Transportation (ODOT)
Standard Specification for Construction, Section 02320.

5.3.3 Granular Working Surfaces (Haul Roads & Staging Areas)

Haul roads subjected to repeated heavy, tire-mounted, construction traffic (e.g. dump trucks, concrete trucks,
etc.) will require a minimum of 18 inches of imported granular material. For light staging areas, 12 inches of
imported granular material is typically sufficient. Additional granular material, geo-grid reinforcement or
cement amendment may be recommended based on site conditions and/or loading at the time of
construction. The imported granular material should be in conformance with Section 5.4.2.2 and have less
than 5 percent material passing the U.S. Standard No. 200 Sieve. The prepared subgrade should be
covered with geotextile fabric (Section 5.3.2) prior to placement of the imported granular material. The
imported granular material should be placed in a single lift (up to 24 inches deep) and compacted using a
smooth-drum, non-vibratory roller until well-keyed.

5.3.4 Footing Subgrade Protection

A minimum of 3 inches of imported granular material is recommended to protect fine-grained, footing
subgrades from foot traffic during inclement weather. The imported granular material should be in
conformance with Section 5.4.2.2. The maximum particle size should be limited to 1 inch. The imported
granular material should be placed in one lift over the prepared, undisturbed subgrade, and compacted using
non-vibratory equipment until well keyed. :

5.4 Structural Fill

The geotechnical engineer should be provided the opportunity to review all materials considered for use as
structural fill (prior to placement). Samples of the proposed fill materials should be submitted to the
geotechnical engineer a minimum of 5 business days prior their use on site®. The geotechnical engineer or
their representative should be contacted to evaluate compaction of structural fill as the material is being
placed. Evaluation of compaction may take the form of in-place density tests and/or proof roll tests with

®  Laboratory testing for moisture density relationship (Proctor) is required. Tests for gradation may be required.
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suitable equipment. Structural fill should be evaluated at intervals not exceeding every 2 vertical feet as the
fill is being placed.

5.4.1 On-Site Soils — General Use

5.4.1.1 Silt Fill (ML Fill)

Re-use of this soil as structural fill may be difficult because it is sensitive to small changes in moisture
content and are difficult, if not impossible, to adequately compact during wet weather. We anticipate the
moisture content of this soil will be higher than the optimum moisture content for satisfactory compaction.
Therefore, moisture conditioning (drying) should be expected in order to achieve adequate compaction. If
used as structural fill, this soil should be free of organic matter, debris, and particles larger than 4 inches.
When used as structural fill, this soil should be placed in lifts with a maximum pre-compaction thickness of
about 8 inches at moisture contents within -1 and +3 percent of optimum, and compacted to not less than
92 percent of the material’'s maximum dry density, as determined in general accordance with ASTM D1557
(Modified Proctor).

5.4.1.2 High Plasticity Fat Clay Soils (CH FILL, CH)
The recommendations presented in Section 5.4.1.1 of this report are applicable for re-using this on-site soil
as structural fill, with the following considerations:

e The material should be capped with a minimum of 18 inches of granular fill where intended to support a
structural feature (e.g. floor slabs, hardscaping feature, pavements).

e Treating this soil with Portland cement (if considered) may be difficult due to its high plasticity. If
considered, we recommend supplemental testing of the fat clay blended with Portland cement be
performed to evaluate the response of the soil to cement. Alternative treatment agent(s), such as lime,
may be considered subject to review of the geotechnical engineer.

If the on-site materials cannot be properly moisture-conditioned and/or processed, we recommend using
imported granular material for structural fill.

5.4.2 Imported Fill (General Use)

5.4.2.1 Imported Material(s} with Appreciable Fines Content

Imported fill materials with a relatively high concentration of fines (e.g. clay- to silt-sized particles) may be
considered for use as structural fill during mass grading. For the purposes of discussion, a fill material
containing more than 12 percent passing the U.S. Standard No. 200 Sieve constitutes a material with
relatively high concentration of fines. Subject to the review of the geotechnical engineer, fill material(s)
meeting this designation may be used as structural fill (general use) at the site, provided they can be
moisture-conditioned and compacted in conformance with the recommendations presented in Section 5.4.1
of this report, and are free of organic matter, debris, and particles larger than 4 inches. Fill materials with a
high concentration of fines are best suited for use during dry weather conditions, as they inherently are
sensitive to changes in moisture content and are difficult, if not impossible, to adequately compact during wet
weather. Specific recommendations for placement and compaction of imported fill materials with appreciable
fines content can be provided by the geotechnical engineer on a case-by-case basis.

5.4.2.2 Imported Granular Fill with Low Fines Content
Imported granular fill should consist of angular pit or quarry run rock, crushed rock, or crushed grave! that is
fairly well graded between coarse and fine particle sizes. The granular fill should contain no organic matter,
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debris, or particles larger than 4 inches, and have less than 5 percent material passing the U.S. Standard
No. 200 Sieve. The percentage of fines can be increased to 12 percent of the material passing the U.S.
Standard No. 200 Sieve if placed during dry weather, and provided the fill material is moisture-conditioned,
as necessary, for proper compaction. As a guideline, grading of this material with particles up to about 4
inches in diameter may follow that presented in the following table.

Table 2 Guideline Gradation of Coarse-Grained Imported Granular Fill w/ Low Fines Content

Sieve Size % Passing
4 inches 100
3inches 88-100
¥Y-inch 70-90
U.S. Standard No. 4 40-60
U.S. Standard No. 40 20-40

Dry Weather: Less than 12

U-S. Standard No. 200 Wet Weather: Less than 5

Imported granular fill material should be compacted to not less than 95 percent of the material’s maximum
dry density as determined in general accordance with ASTM D1557 (Modified Proctor). Granular fill
materials with high percentages of particle sizes in excess of 1%z inches are considered non-moisture-density
testable materials. As an alternative to conventional density testing, compaction of these materials should
be evaluated by periodic deflection (proof roll) testing in accordance with ODOT Test Method 158. Proof roll
tests should be performed at maximum intervals of every 1 vertical foot as the fill is being placed.

5.4.2.3 Floor Slab Base Rock

Floor slab base rock should consist of well-graded granular material (crushed rock) containing no organic
matter or debris, have a maximum particle size of % inch, and have less than 5 percent material passing the
U.S. Standard No. 200 Sieve. Floor slab base rock should be placed in one lift and compacted to not less
than 95 percent of the material's maximum dry density as determined in general accordance with ASTM
D1557 (Modified Proctor). We recommend “choking” the surface of the base rock with sand just prior to
concrete placement. Choking means the voids between the largest aggregate particles are filled with sand,
but does not provide a layer of sand above the base rock. Choking the base rock surface reduces the lateral
restraint on the bottom of the concrete during curing.

5.4.2.4 Trench Base Stabilization Material

If groundwater is present at the base of utility excavations, trench base stabilization material should be
placed. Trench base stabilization material should consist of a minimum of 1 foot of well-graded granular
material with a maximum particle size of 4 inches and less than 5 percent material passing the U.S. Standard
No. 4 Sieve. The material should be free of organic matter and other deleterious material, placed in one lift
(up to 24 inches thick), and compacted until well-keyed.

5.4.2.5 Trench Backfill Material

Trench backfill for the utility pipe base and pipe zone should consist of granular material as recommended by
the utility pipe manufacturer. Trench backfill above the pipe zone should consist of well-graded granular
material containing no organic matter or debris, have a maximum particle size of % inch, and have less than
8 percent material passing the U.S. Standard No. 200 Sieve. As a guideline, trench backfill should be placed
in maximum 12-inch-thick lifts. The earthwork contractor may elect to use alternative lift thicknesses based
on their experience with specific equipment and fill material conditions during construction in order to achieve
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the required compaction. The following table presents recommended relative compaction percentages for
utility trench backfill.

Table 3 Utility Trench Backfill Compaction Recommendations
Backfill Zone Recommended Minimum Relative Compaction
Structural Areas? Landscaping Areas
0, 1 0, H
Pipe Base and Within Pipe Zone 90% ASTI\'/I D1557 or plpe. 88% ASTM D1557 or plpe'
manufacturer's recommendation manufacturer's recommendation
Above Pipe Zone 92% ASTM D1557 90% ASTM D1557
Within 3 Feet of Design Subgrade 95% ASTM D1557 90% ASTM D1557

"Includes proposed building, pavement areas, structural fill areas, exterior hardscaping, efc.

5.4.3 Controlled Low-Strength Material (CLSM)

CLSM is a self-compacting, cementitious material that is typically considered when backfilling localized
areas. CLSM is sometimes referred to as “controlled density fill’ or CDF. Due to its flowable characteristics,
CLSM typically can be placed in restricted-access excavations where placing and compacting fill is difficult.
If chosen for use at this site, we recommend the CLSM be in conformance with Section 00442 of the most
recent, State of Oregon, Standard Specifications for Highway Construction. The geotechnical engineer’s
representative should observe placement of the CLSM and obtain samples for compression testing in
accordance with ASTM D4832. As a guideline, for each day’s placement, two compressive strength
specimens from the same CLSM sample should be tested. The results of the two individual compressive
strength tests should be averaged to obtain the reported 28-day compressive strength. [|f CLSM is
considered for use on this site, please contact the geotechnical engineer for site-specific and application-
specific recommendations.

5.5 Permanent Slopes
5.5.1 Overview

Permanent cut or fill slopes constructed at the site, if any, should be graded at 2H:1V or flatter. Constructed
slopes should be overbuilt by a few feet depending on their size and gradient so that they can be properly
compacted prior to being cut to final grade. The surface of all slopes should be protected from erosion by
seeding, sodding, or other acceptable means. Adjacent on-site and off-site structures should be located at
least 5 feet from the top of slopes.

' 5.5.2 Placement of Fill on Slopes

New fill should be placed and compacted against horizontal surfaces. Where slopes exceed 5H:1V
(horizontal to vertical), the slopes should be keyed and benched prior to structural fill placement in general
accordance with the attached Fill Slope Detail, Figure 4. If subdrains are needed on benches, subject to the
review of the geotechnical representative, they should be placed as shown on the attached Fill Slope Detail.
In order to achieve well-compacted slope faces, slopes should be overbuilt by a few feet and then trimmed
back to proposed final grades. The geotechnical engineer or his representative should observe the benches,
keyways, and associated subdrains, if needed, prior to placement of structural fill.
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The fat clay (CH) soils exposed on benches should be kept moist, near optimum moisture content, and not
allowed to dry out. If allowed to dry below optimum moisture content, to a point where surface cracking
appears in the subgrade, the affected material should be over-excavated and replaced with imported
granular structural fill.

5.6 Shallow Foundations

The recommendations that follow are based, in part, on the maximum structural (column and continuous
wall) loads described in Section 1.1 of this report. In the event that loads for the building will be above those
listed therein, the geotechnical engineer should be consulted to review the proposed construction.

5.6.1 Subgrade Preparation

Satisfactory subgrade support for shallow foundations can be obtained from a minimum of 12 inches of
imported granular structural fill that is properly placed and compacted on the native, medium stiff to better, fat
clay (CH) during construction. The imported granular fill should be in conformance with Section 5.4.2.2 of
this report, with maximum particle size limited to 1% inches. During excavation, the fat clay (CH) soils should
be kept moist, near optimum moisture content, and not allowed to dry out. If allowed to dry below optimum
moisture content, to a point where surface cracking appears in the subgrade, the affected material should be
over-excavated and replaced with imported granular structural fill.

The geotechnical engineer or their representative should be contacted to observe subgrade conditions prior
to placement of the granular pad. If soft, loose, or otherwise unsuitable soils are encountered, they should
be over-excavated as recommended by the geotechnical representative at the time of construction. The
resulting over-excavation should be brought back to grade with imported granular structural fill in
conformance with Section 5.4.2.2. The maximum particle size of over-excavation backfill should be limited
to 1% inches. All granular pads for footings should be constructed a minimum of 6 inches wider on each side
of the footing for every vertical foot of over-excavation.

5.6.2 Minimum Footing Width & Embedment

Minimum footing widths should be in conformance with the current Oregon Structural Specialty Code
(OSSC). As a guideline, we recommend individual spread footings have a minimum width of 24 inches. We
recommend continuous wall footings have a minimum width of 18 inches. All footings should be founded at
least 18 inches below the lowest, permanent adjacent grade to develop lateral capacity and for frost
protection.

5.6.3 Bearing Pressure & Settlement

Footings founded as recommended above should be proportioned for a maximum allowable soil bearing
pressure of 1,500 pounds per square foot (psf). This bearing pressure is a net bearing pressure, applies to
the total of dead and long-term live loads, and may be increased by one-third when considering seismic or
wind loads. For foundations founded as recommended above, total settlement of foundations is anticipated
to be less than 1 inch. Differential settlements between adjacent columns and/or bearing walls should not
exceed Ye-inch. If an increased allowable soil bearing pressure is desired, the geotechnical engineer should
be consulted.
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5.6.4 Lateral Capacity

A maximum passive (equivalent fluid) earth pressure of 150 pounds per cubic foot (pcf) is recommended for
design of footings cast neat into excavations in suitable native soil or confined by the structural fill that is
properly placed and compacted during construction. The recommended earth pressure was computed using
a factor of safety of 14, which is appropriate due to the amount of movement required to develop full passive
resistance. In order to develop the above capacity, the following should be understood:

e Concrete must be poured neat in excavations or the foundations must be backfilled with imported
granular structural fill,

e The adjacent grade must be level,

e The static ground water level must remain below the base of the footings throughout the year.

e Adjacent floor slabs, pavements, or the upper 12-inch-depth of adjacent, unpaved areas should not be
considered when calculating passive resistance.

An ultimate coefficient of friction equal to 0.45 may be used when calculating resistance to sliding for footings
founded as recommended above.

5.6.5 Subsurface Drainage

Recognizing the fine-grained soils encountered at this site, placement of foundation drains is recommended
at the outside base elevations of perimeter continuous wall footings. Foundation drains should consist of a
minimum 4-inch diameter, perforated, PVC drainpipe wrapped with a non-woven geotextile filter fabric. The
drains should be backfilled with a minimum of 2 cubic feet of open graded drain rock per lineal foot of pipe.
The drain rock should also be encased in a geotextile fabric in order to provide separation from the
surrounding fine-grained soils. Foundation drains should be positively sloped and should outlet to a suitable
discharge point. The geotechnical engineer or their representative should observe the drains prior to
backfilling. Roof drains should not be tied into foundation drains.

5.7 North Site Retaining Wall

The recommendations that follow are presented for the retaining wall proposed at the north portion of the site
as shown on the attached Site Plan, Figure 2.

5.7.1 Footings

Retaining wall footings should be designed and constructed in conformance with the recommendations
presented in Section 5.6, as applicable.

5.7.2 Wall Drains

We recommend placing a retaining wall drain at the base elevation of the heel of the retaining wall footing.
Retaining wall drains should consist of a minimum 4-inch-diameter, perforated, HDPE (High Density
Polyethylene) drainpipe wrapped with a non-woven geotextile filter fabric. The drains should be backfilled
with a minimum of 2 cubic feet of open graded drain rock per lineal foot of pipe. The drain rock should be
encased in a geotextile fabric in order to provide separation from the surrounding soils. Retaining wall drains
should be positively sloped and should outlet to a suitable discharge point. The geotechnical engineer or
their representative should be contacted to observe the drains prior to backfilling. Roof or area drains should
not be tied into retaining wall drains.
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5.7.3 Wall Backfill

Retaining walls should be backfilled with imported granular structural fill in conformance with Section 5.4.2.2
and contain less than 5 percent passing the U.S. Standard No. 200 Sieve. The backfill should be compacted
to a minimum of 90 percent of the material’'s maximum dry density as determined in general accordance with
ASTM D1557 (Modified Proctor). When placing fill behind walls, care must be taken to minimize undue
lateral loads on the walls. Heavy compaction equipment should be kept at least “H” feet from the back of the
walls, where “H” is the height of the wall. Light mechanical or hand tamping equipment should be used for
compaction of backfill materials within “H” feet of the back of the walls.

5.7.4 Design Parameters & Limitations

For rigid retaining walls founded, backfilled, and drained as recommended above, the following table
presents parameters recommended for design.

Table 4 Design Parameters for Rigid Retaining Walls
Modeled Backiil Static Equivalent Fluid Seismic Equivalent Fluid
Retaining Wall Condition e s Pressure Pressure
Condition
(Sa) * (Sag)
Not Restrained from Rotation Level (i=0) 29 pcf 39 pef
Restrained from Rotation Level (i=0) 52 pef 54 pcf

Note 1:  Refer to the attached Figure 5 for a graphical representation of static and seismic loading conditions. Seismic
component of active thrust acts at 0.6H above the base of the wall.

Note 2:  Seismic (dynamic) lateral loads were computed using the Mononobe-Okabe Equation as presented in the 1997
Federal Highway Administration (FHWA) design manual.

The above design recommendations are based on the assumptions that:

e The wall consists of a concrete cantilevered retaining wall (B = 0 and & = 24 degrees, see Figure 5).

e The wallis 10 feet or less in height.

e  The backfill is drained and consists of imported granular structural fill (¢ = 38 degrees).

e No area load, line load or point load surcharges are imposed behind the wall.

e The grade behind the wall is level, or sloping down and away from the wall, for a distance of 10 feet or
more from the wall.

e The grade in front of the wall is level or sloping up for a distance of at least 5 feet from the wall.

Re-evaluation of our recommendations will be required if the retaining wall design criteria for the project vary
from these assumptions.

5.8 Fioor Slabs

5.8.1 Subgrade Preparation

Satisfactory subgrade support for slabs constructed on grade, supporting up to 150 psf area loading, can be
obtained from a minimum of 12 inches of imported granular structural fill that is properly placed and
compacted on the native, medium stiff to better, fat clay (CH) during construction. The minimum 18-inch
thick granular layer may be considered a “sub-base” in these areas. Floor slab subgrade preparation should
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be in conformance with Section 5.1.5 of this report. During excavation, the fat clay subgrade soils should be
kept moist, near optimum moisture content, and not allowed to dry out. If allowed to dry below optimum
moisture content, to a point where surface cracking appears in the subgrade, the affected material should be
over-excavated and replaced with imported granular structural fill.

5.8.2 Crushed Rock Base

Concrete floor slabs should be supported on a minimum 6-inch-thick layer of crushed rock (base rock) in
conformance with Section 5.4.2.2. For design cases where a vapor barrier or retarder is not placed below
the slab, the surface of the base rock should be choked with sand just prior to concrete placement. Choking
means the voids between the largest aggregate particles are filled with sand, but does not provide a layer of
sand above the base rock. Choking the base rock surface reduces the lateral restraint on the bottom of the
concrete during curing.

5.8.3 Desian Considerations

For floor slabs constructed as recommended, a modulus of subgrade reaction of 150 pounds per cubic inch
(pci) is recommended for the design of the floor slab. Floor slabs constructed as recommended will likely
settle less than ¥-inch. For general floor slab construction, slabs should be jointed around columns and
walls to permit slabs and foundations to settle differentially.

5.84 Subgrade Moisture Considerations

Liquid moisture and moisture vapor should be expected at the subgrade surface. The recommended
crushed rock base is anticipated to provide protection against liquid moisture. Where moisture vapor
emission through the slab must be minimized, e.g. impervious floor coverings, storage of moisture sensitive
materials directly on the slab surface, etc., a vapor retarding membrane or vapor barrier below the slab
should be considered. Factors such as cost, special considerations for construction, floor coverings, and
end use suggest that the decision regarding a vapor retarding membrane or vapor barrier be made by the
architect and owner.

If a vapor retarder or vapor barrier is placed below the slab, its location should be based on current American
Concrete Institute (ACI) guidelines, ACI 302 Guide for Concrete Floor and Slab Construction. In some
cases, this indicates placement of concrete directly on the vapor retarder or barrier. Please note that the
placement of concrete directly on impervious membranes increases the risk of plastic shrinkage cracking and
slab curling in the concrete. Construction practices to reduce or eliminate such risk, as described in ACI 302,
should be employed during concrete placement.

59 Pavements

5.9.1 Subgrade Preparation

Satisfactory subgrade support for pavements constructed on grade can be obtained from a minimum of 12
inches of imported granular structural fill that is properly placed and compacted on the native, medium stiff to
better, fat clay (CH) or structural fill placed during construction. The minimum 12-inch thick granular layer
may be considered a “sub-base” in these areas. Pavement subgrade preparation should be in conformance
with Section 5.1.5 of this report. Pavement subgrade surfaces should be crowned (or sloped) for proper
drainage in accordance with specifications provided by the project civil engineer.
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5.9.2 Traffic Classifications

Recognizing that traffic data has not been provided, we have considered two levels of traffic demand for
review and design of pavement sections. We modeled the following design cases (traffic levels) developed
from the Asphalt Pavement Association of Oregon (APAO):

o APAO Level | (Very Light): This design case considers typical average daily truck traffic (ADTT) of 1 per
day over 20 years. Among others, examples under this loading consist of passenger car parking stalls,
residential driveways, and seasonal recreational roads.

e APAO Level Il (Light): This design case considers typical ADTT of 2 to 7 per day over 20 years.
Examples under this loading consist of residential streets and parking lots of less than 500 stalls.

5.9.3 Input Parameters

Designs of the hot mixed asphalt concrete (HMAC) flexible pavement sections and the rigid Portland cement
concrete (PCC) rigid slab section presented below were based on the parameters presented in the following
table and design approaches from:

e The American Association of State Highway and Transportation Officials (AASHTO) 1993 “Design of
Pavement Structures” manual,

e The Asphalt Pavement Association of Oregon (APAQ) 2003 “Asphalt Pavement Design Guide”, and

e The Oregon Department of Transportation (ODOT) 2011 “Pavement Design Guide”.

If any of the items listed in Table 5 or Table 6 need to be revised, please contact us and we will reassess the
pavement design sections presented below.

Table 5 Input Parameters Used in HMAC Pavement Design
Input Parameter Design Value! Input Parameter Design Value?
Pavement Design Life 20 years Resilient Native Fat Clay (CH)* 4,000 psi
Annual Percent Growth 0 percent Modulus Crushed Aggregate Base? 20,000 psi
Serviceability 4.2 initial, 2.5 terminal Structural Crushed Aggregate Base 0.10
Reliability? 75 percent Coefficient? Asphalt 042
Standard Deviation? 0.49 Vehicle Traffics APAQ Level I (Very Light) Up to 10,000
Drainage Factor? 10 (range i ESALS) — APAO Level Il (Light) Up to 50,000

1 If any of the above parameters are incorrect, please contact us so that we may revise our recommendations, if warranted.

2 Value based on guidelines presented in Section 5.3 of the 2011 ODOT Pavement Design Guide and APAO manual.

3 Assumes good drainage away from pavement, base, and subgrade is achieved by proper crowning of subgrades.

4 Values based on experience with similar soils prepared as recommended in this report.

5 ESAL = Total 18-Kip equivalent single axle load. Traffic levels taken from Table 3.1 of APAO manual. If an increased traffic
load is estimated, please contact us so that we may refine the traffic loading and revise our recommendations, if warranted.
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Table 6 Input Parameters Used in PCC Pavement Design
Input Parameter Design Value! Input Parameter Design Value?
Pavement Design Life 20 years Modulus of Subgrade Reaction* 100 pei
Annual Percent Growth 0 percent (Min. 18 inches of Granular Fill Over CH soil)
Serviceability 4.2 initial, 2.5 terminal PCC Parameters? Elastic Modulus 5,000 ksi
Reliability 75 percent Modulus of Rupture 0.7 ksi
Standard Deviation? 0.39 )
Drainage Factor 10 vehicle Traffic" - 4o p 0 Level Il Light) ~ Up to 50,000
- (range in ESALS)
Load Transfer Coefficient 32

If any of the above parameters are incorrect, please contact us so that we may revise our recommendations, if warranted.
Value based on guidelines presented in the ODOT Pavement Design Guide for rigid pavements.

Assumes good drainage away from pavement, base, and subgrade is achieved by proper crowning of subgrades.

Values based on experience and published literature.

ESAL = Total 18-Kip equivalent single axle load. Traffic levels taken from Table 3.1 of APAO manual. If an increased traffic
load is estimated, please contact us so that we may refine the traffic loading and revise our recommendations, if warranted.

L N N

5.94 Recommended Minimum Pavement Sections

The following table presents the minimum HMAC pavement sections for the traffic levels indicated in the
preceding table, based on the referenced design procedures.

Table 7 Recommended Minimum Flexible (HMAC) Pavement Sections
APAO Traffic Loading
Material Level | Level H
(Passenger Car Traffic Only ~ (Entrance/Service Drive Lanes)
Asphalt Pavement (inches) 3 3%
Crushed Aggregate Base (inches) 4 4
Granular Sub-Base (inches) 12 12
Geotextile Separation Fabric Placed in conformance with Section 5.3.2 of this report
Subgrade Soils Prepared in conformance with Section 5.9.1 of this report

The following table presents the recommended minimum concrete pavement sections based on the
referenced AASHTO procedures. Jointing, reinforcement, and surface finish should be performed in
accordance with the project civil engineer, architect, and owner requirements.

Table 8 Recommended Minimum Rigid (PCC) Pavement Sections
Material APAO Traffic Loading
Level Il (Entrance/Service Drive Lanes)

PCC Slab (inches) 6
All Weather Base (inches) 2
Granular Sub-Base (inches)! 12

Geotextile Separation Fabric Placed in conformance with Section 5.3.2 of this report.

Subgrade Soils Prepared in accordance with Section 5.9.1 of this report.
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5.9.5 Pavement Materials

5.9.5.1 HMAC Pavements

We recommend pavement aggregate sub-base consist of durable, relatively well-graded, granular fill in
conformance with Section 00641.10.b of the most recent State of Oregon, Standard Specifications for
Highway Construction (ODOT SSC), with the following considerations. We recommend the material have a
maximum particle size of 4 inches and have less than 5 percent material passing the U.S. Standard No. 200
Sieve. Aggregate sub-base should be compacted to not less than 95 percent of the material's maximum dry
density as determined in general accordance with ASTM D1557 (Modified Proctor), or visual equivalent as
identified by deflection (proof roll) testing.

We recommend pavement aggregate base consist of dense-graded aggregate in conformance with Section
02630.10 of the most recent ODOT SSC, with the following additional considerations. We recommend the
material consist of crushed rock or gravel, have a maximum particle size of 1% inches, and have less than
5 percent material passing the U.S. Standard No. 200 Sieve. Aggregate base should be compacted to not
less than 95 percent of the material’s maximum dry density as determined in general accordance with ASTM
D1557 (Modified Proctor).

We recommend asphalt pavement consist of Level 2, %-inch, dense-graded HMAC in conformance with the
most recent ODOT SSC. Asphalt pavement should be compacted to at least 91 percent of the material's
theoretical maximum density as determined in general accordance with ASTM D2041 (Rice Specific Gravity).

5.9.5.2 PCC Pavements

We recommend pavement aggregate sub-base consist of durable, relatively well-graded, granular fill in
conformance with Section 00641.10.b of the most recent ODOT SSC, with the following considerations. We
recommend the material have a maximum particle size of 4 inches and have less than 5 percent material
passing the U.S. Standard No. 200 Sieve. Aggregate sub-base should be compacted to not less than 95
percent of the material's maximum dry density as determined in general accordance with ASTM D1557
(Modified Proctor), or visual equivalent as identified by deflection (proof roll) testing.

All-weather base should consist of dense-graded aggregate in conformance with Section 02630.10 of the
most recent ODOT SSC, with the following additional considerations. We recommend the material consist
have a maximum particle size of %-inch and have less than 5 percent material passing the U.S. Standard
No. 200 Sieve. Aggregate base should be compacted to not less than 95 percent of the material’'s maximum
dry density as determined in general accordance with ASTM D1557 (Modified Proctor).

Portland cement concrete (PCC) pavement should be in conformance with Section 02001 of the most recent
ODOT SSC and meet the properties detailed in Table 6 above.

5.10 Additional Considerations

5.10.1 Drainage

Subsurface drains should be connected to the nearest storm drain, on-site infiliration system (to be designed
by others) or other suitable discharge point. Paved surfaces and grading near or adjacent to the building
should be sloped to drain away from the building. Surface water from paved surfaces and open spaces
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should be collected and routed to a suitable discharge point. Surface water should not be directed into
foundation drains or onto site slopes.

5.10.2 Freezing Weather Considerations

For construction that occurs during extended periods of sub-freezing temperatures, the following special
provisions are recommended:

e Structural fill should not be placed over frozen ground.
e Frozen soil should not be placed as structural fill.
e Fine-grained soils should not be placed as structural fill during sub-freezing temperatures.

Identification of frozen soils at the site should be in accordance with ASTM D4083-01 “Standard Practice for
Description of Frozen Soils (Visual-Manual Procedure)’ or other approved method. The geotechnical
engineer can aid the contractor with supplemental recommendations for earthwork that will take place during
extended periods of sub-freezing weather, as required.

6.0 RECOMMENDED ADDITIONAL SERVICES
6.1 Supplemental Geotechnical Investigation

As indicated in Section 4.2 of this report, supplemental geotechnical investigation of the south portion of the
site (i.e. area of proposed deep fills and retaining wall) is recommended in order to develop final geotechnical
recommendations for use in design and construction of those features. We recommend the geotechnical
engineer be retained to perform the investigation and collaborate with the project design team on finalizing
design concepts for that portion of the site.

6.2 Design Review

Geotechnical design review is of paramount importance. We recommend the geotechnical design review
take place prior to releasing bid packets to contractors.

6.3 Observation of Construction

Satisfactory earthwork, foundation, floor slab, and pavement performance depends to a large degree on the
quality of construction. Sufficient observation of the contractor's activities is a key part of determining that
the work is completed in accordance with the construction drawings and specifications. Subsurface
conditions observed during construction should be compared with those encountered during subsurface
explorations, and recognition of changed conditions often requires experience. We recommend that qualified
personnel visit the site with sufficient frequency to detect whether subsurface conditions change significantly
from those observed to date and anticipated in this report. We recommend the geotechnical engineer or
their representative attend a pre-construction meeting coordinated by the contractor and/or developer. The
project geotechnical engineer or their representative should provide observations and/or testing of at least
the following earthwork elements during construction:

¢ Site Stripping

e Subgrade Preparation for Shallow Foundations, Retaining Walls, Structural Fills, Floor Slabs, and
Pavements

e  Compaction of Structural Fill, Utility Trench Backfill, and Retaining Wall Backfill
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¢ Placement of Foundation Drains, Retaining Wall Drains, and Other Site Drains, as appropriate
e Compaction of Base Rock for Floor Slabs & Pavements
e Compaction of HMAC for Pavements

It is imperative that the owner and/or contractor request earthwork observations and testing at a frequency
sufficient to allow the geotechnical engineer to provide a final letter of compliance for the earthwork activities.

7.0 LIMITATIONS

We have prepared this report for use by the owner/developer and other members of the design and
construction team for the proposed development. The opinions and recommendations contained within this
report are not intended to be, nor should they be construed as a warranty of subsurface conditions, but are
forwarded to assist in the planning and design process.

We have made observations based on our explorations that indicate the soil conditions at only those specific
locations and only to the depths penetrated. These observations do not necessarily reflect soil types, strata
thickness, or water level variations that may exist between or away from our explorations. [f subsurface
conditions vary from those encountered in our site explorations, CGT should be alerted to the change in
conditions so that we may provide additional geotechnical recommendations, if necessary. Observation by
experienced geotechnical personnel should be considered an integral part of the construction process.

The owner/developer is responsible for ensuring that the project designers and contractors implement our
recommendations. When the design has been finalized, prior to releasing bid packets to contractors, we
recommend that the design drawings and specifications be reviewed by our firm to see that our
recommendations have been interpreted and implemented as intended. [f design changes are made, we
request that we be retained to review our conclusions and recommendations and to provide a written
modification or verification. Design review and construction phase testing and observation services are
beyond the scope of our current assignment, but will be provided for an additional fee.

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.

Geotechnical engineering and the geologic sciences are characterized by a degree of uncertainty.
Professional judgments presented in this report are based on our understanding of the proposed
construction, familiarity with similar projects in the area, and on general experience. Within the limitations of
scope, schedule, and budget, our services have been executed in accordance with the generally accepted
practices in this area at the time this report was prepared; no warranty, expressed or implied, is made. This
report is subject to review and should not be relied upon after a period of three years.
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Project Number G1804765 Site Location
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Project Number G1804765 Site Plan
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Project Number G1804765 Site Photographs

Photograph 1 Photograph 2

Photograph 3 Photograph 4

503-601-8250

Drafted by: KJS

See Figure 2 for approximate photograph locations and directions. Photographs were taken at the time of our fieldwork.
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Project Number G1804765 Fill Slope Detail
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Project Number G1804765 Retaining Walls

STATIC LOADING CONDITIONS

SEISMIC LOADING CONDITIONS

P, = Static active thrust force acting at a triangular distribution on wall (Ibfit®) ¢ = Internal angle of friction for backfill (degrees)™

P = Dynamic component of active thrust force acting at a uniform - 8 = Angle from normal of back of wall (degrees). Based on friction
distribution on wall (Ib/f) developing between wall and backfill**

i = Slope of backfill (degrees)**
S, = Active static equivalent fluid pressure (Ib/ft3)* S,¢ = Seismic (static + dynamic) equivalent fluid pressure (Ibrtdy*

Sy = Active earth pressure (dynamic) at the top of the wall (Ib/f3) Syk - S = Active seismic (static + dynamic) pressure (Ibrt3)

B3 = Slope of back of wall (degrees)**

Sy = Active earth pressure (static) at the bottom of the wall (Ib/t)

*Refer to report text for calculated values  **Refer to report text for modeled/assumed values

Notes
QPR 4, 1. Uniform pressure distribution of seismic loading is based on empirical evaluations [Sherif et al, 1982 and Whitman, 1990].
2. Placement of seismic resultant force at 0.6H is based on wall behavior and model test results [Whitman, 1990].
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A.1.0 SUBSURFACE INVESTIGATION

Our field investigation consisted of seven test pits completed in January 2018. The approximate exploration
locations are shown on the Site Plan, attached to the geotechnical report as Figure 2. The locations were
recorded in the office using desktop GIS software, located in the field using mobile GPS software’, and are
approximate (+/- 30 feet horizontally). Surface elevations indicated on the logs were estimated based on the
topographic contours as shown on the referenced Site Plan and should be considered approximate.

A.1.1  Test Pits

CGT observed the excavation of seven test pits (TP-1 through TP-7) at the site on January 23, 2018, to
depths of about 5 to 15 feet bgs. The test pits were excavated using a Cat C/2C track-mounted excavator
provided and operated provided by our subcontractor, Tabert Trucking & Excavation of Sherwood, Oregon.
The test pits were loosely backfilled with the excavated materials upon completion.

Pocket penetrometer readings were generally taken in the upper four feet of each test pit. The pocket
penetrometer is a hand-held instrument that provides an approximation of the unconfined compressive
strength of cohesive, fine-grained soils. The correlation between pocket penetrometer readings and the
consistency of cohesive, fine-grained soils is provided on the attached Figure A2.

A.1.2 Material Classification & Sampling

Representative grab samples were obtained at select intervals within the test pits. In addition, thin-walled,
steel (Shelby) tube samplers, detailed on Figure A1, were used to obtain relatively undisturbed samples of
the site soils at selected depths within two of the test pits. A qualified member of CGT's staff collected the
samples and logged the soils in general accordance with the Visual-Manual Procedure (ASTM D2488). An
explanation of this classification system is attached as Figure A2. The grab samples were stored in sealable
plastic bags and the Shelby tube samples were sealed with caps and tape and transported to our soils
laboratory for further examination and testing. Our geotechnical staff visually examined all samples in order
to refine the initial field classifications.

A.1.3 Subsurface Conditions

Subsurface conditions are summarized in Section 2.3 of the geotechnical report. Detailed logs of the
explorations are presented on the attached Exploration Logs, Figures A3 through A9.

A.2.0 LABORATORY TESTING

Laboratory testing was performed on samples collected in the field to refine our initial field classifications and
determine in-situ. parameters. Results of the laboratory tests are shown on the exploration logs. Graphical
results of the consolidation test are shown on the attached Figure A10.

Laboratory testing included the following:

e Seventeen moisture content determinations (ASTM D2216).

e Two Atterberg limits (plasticity) tests (ASTM D4318).

e Ones fines test to determine the percent passing the U.S. Standard No. 200 Sieve (ASTM D1140).
e Two shelby tube unit weight tests (weight-volume measurement)

e One consolidation test (ASTM D2435 / D2435M-11)

Miocool Inc., 2016. Map Plus (GIS Editor + Offline Map + GPS Recorder) Mobile application software (Version 2.4.5). Retrieved
from https://itunes.apple.com/ and installed on an Apple iPhone 5s.
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TSC SANDY - SANDY, OREGON FIGURE A1
Project Number G1804765 Exploration Key

GEOTECHNICAL LABORATORY TESTING

Aogl
foled
503-601-8250,

P|L o |_.|L Atterberg limits (plasticity) test results (ASTM D4318): PL = Plastic Limit, LL = Liquid Limit, and MC= Moisture Content
MC (ASTM D2216)

CIFINES CONTENT (%) Percentage passing the U.S. Standard No. 200 Sieve (ASTM D1140)

SAMPLING

{% GRAB Grab sample

Standard Penetration Test (SPT) consists of driving a 2-inch, outside-diameter, split-spoon sampler into the undisturbed
formation with repeated blows of a 140-pound, hammer falling a vertical distance of 30 inches (ASTM D1586). The num-
M SPT ber of blows (N-value) required to drive the sampler the last 12 inches of an 18-inch sample interval is used to character-
ize the soil consistency or relative density. The drill rig was equipped with an cat-head or automatic hammer to conduct
: the SPTs. The observed N-values, hammer efficiency, and Ng are noted on the boring logs.

Modified California sampling consists of 3-inch, outside-diameter, split-spoon sampler (ASTM G3550) driven similarly to
MC the SPT sampling method described above. A sampler diameter correction factor of 0.44 is applied to caiculate the equiv-
alent SPT Ng value per Lacroix and Horn, 1973.

[I CORE Rock Coring interval

SH Shelby Tube is a 3-inch, inner-diameter, thin-walled, steel tube push sampler (ASTM D1587) used to collect relatively
undisturbed samples of fine-grained soils.

Wildcat Dynamic Cone Penetrometer (WDCP) test consists of driving 1.1-inch diameter, steel rods with a 1.4-inch
diameter, cone tip into the ground using a 35-pound drop hammer with a 15-inch free-fall height. The number of blows
required to drive the steel rods is recorded for each 10 centimeters (3.94 inches) of penetration. The blow count for each
interval is then converted to the corresponding SPT Ng values.

WDCP

Dynamic Cone Penetrometer (DCP) test consists of driving a 20-millimeter diameter, hardened steel cone on 16-
DCP millimeter diameter steel rods into the ground using a 10-kilogram drop hammer with a 460-millimeter free-fall height. The
depth of penetration in millimeters is recorded for each drop of the hammer.

POCKET Pocket Penetrometer test is a hand-held instrument that provides an approximation of the unconfined compressive
PEN. (tsf) strength in tons per square foot (tsf) of cohesive, fine-grained soils.
CONTACTS

Observed (measured) contact between soit or rock units.

———-Inferred (approximate) contact between soil or rock units.

---- — Transitional (gradational) contact between soil or rock units.

ADDITIONAL NOTATIONS
ltalics Notes drilling action or digging effort
{ Braces } Interpretation of material origin/geologic formation (e.g. { Base Rock } or { Columbia River Basalt })
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Project Number G1804765 Soil Classification
Classification of Terms and Content USCS Grain Size
Fines <#200 (0.075 mm)
NAME: - Group Name and Symbol Fine #200- #40 (0425 mm)
Relative Density or Consistency Sand Medium #40-#10 2 mm)
Color Coarse #10-#4 (4.75)
Moisture Content - -
Plasticity Gravel E‘"e #4075 inch
Other Constituents oarse 0.75 '“‘fh - 3 inches
Other: Grain Shape, Approximate Gradation 3to 12 inches;
Organics, Cement, Structure, Odor, etc. Cobbles scattered <15% estimated
Geologic Name or Formation numerous >15% esimated
Boulders > 12 inches
Relative Density or Consistency
Granular Material Fine-Grained (cohesive) Materials
SPT . SPT Torvane tsf Pocket Pen tsf . .
N-Value Density N-Value Shear Strength Unconfined Consistency Manual Penetration Test
<2 <0.13 <0.25 Very Soft Thumb penetrates more than 1 inch
0-4 Very Loose 2-4 0.13-0.25 0.25-0.50 Soft Thumb penetrates about 1 inch
4-10 Loose 4-8 0.25-0.50 0.50 - 1.00 Medium Stiff Thumb penetrates about % inch
10-30 Medium Dense 8-15 0.50 - 1.00 1.00-2.00 Stiff Thumb penetrates less than Y% inch
30-50 Dense 15-30 1.00-2.00 2.00-4.00 Very Stiff Readily indented by thumbnail
>50 Very Dense >30 >2.00 >4.00 Hard Difficult to indent by thumbnail
Moisture Content Structure
Dry: Absence of moisture, dusty, dry to the touch Stratified: Alternating layers of material or color >6 mm thick

Damp: Some moisture but leaves no moisture on hand Laminated: Altemating layers < 6 mm thick

Moist: Leaves moisture on hand

Fissured: Breaks along definite fract
Wet: Visible free water, likely from below water table B ks slong cBts fracture planes

Slickensided: Striated, polished, or glossy fracture planes

Plasticity Dry Strength Dilatancy Toughness

Blocky: Cohesive soil that can be broken down into small

angular lumps which resist further breakdown

ML Non to Low Non to Low Slow to Rapid Low, can't roll

CL Low to Medium Medium to High None to Slow Medium Lenses: Has smali pockets of different soils, note thickness
MH Medium to High Low to Medium None to Slow Low to Medium

CH Medium to High High to Very High None High Homogeneous: Same color and appearance throughout

Visual-Manual Classification

o Group "
Major Divisions Symbols Typical Names
. Clean GW Well-graded gravels and gravel/sand mixtures, little or no fines
Coarse g;:‘;:; OSSA’ OrmOe | Gravels GP Poorly-graded gravels and gravel/sand mixtures, little or no fines
Grai‘ned the No. 4 sieve Gravels GM Silty gravels, gravel/sand/silt mixtures
Mosr:l!tsl{an with Fines GC Clayey gravels, gravelisand/clay mixtures
50% retained Clean SW Well-graded sands and gravelly sands, little or no fines
Sands: More than Sand -
on No. 200 50% passing the ands SP Poorly-graded sands and gravelly sands, little or no fines
sieve No. 4 sieve Sands SM Silty sands, sand/silt mixtures
with Fines SC Clayey sands, sand/clay mixtures
St and Gl ML Inorganic silts, rock flour, clayey silts
Fine-Grained L and ays CL Inorganic clays of low to medium plasticity, gravelly clays, sandy clays, lean clays
Soils: ow Plasticity Fines — — —
i oL Organic silt and organic silty clays of low plasticity
50% or more VA I osits. 0
Passes No. : norganic silts, clayey silts
; Silt and Clays CH Inorganic clays of high plasticty, fat ¢
200 Sieve High Plasticity Fines il - yS Ot high plasticily, 1at clays
OH Organic clays of medium to high plasticity
Highly Organic Soils PT Peat, muck, and other highly organic soils

—
P, ()

S ¥
503-601-8250

ASTM D2488 Standard Practice for Description and Identification of Soils (Visual-Manual Procedure)
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

Carlson Geotechnical
7185 SW Sandburg Street, Suite 200 FIGURE A3
Tigard, O 97281 .
(503) 601.8250 Test Pit TP-1
i www.carlsontesting.com PAGE 1 OF 1
CLIENT _Hix Snedeker Companies - Lindsay Gadd PROJECT NAME _TSC Sandy
PROJECT NUMBER _G1804765 PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR
DATE STARTED _1/23/18 GROUND ELEVATION _741 ft ELEVATION DATUM _See Figure 2
WEATHER _Rain, 40°F SURFACE _grass LOGGED BY DJD REVIEWED BY KJS
EXCAVATION CONTRACTOR _Tabert Trucking & Excavation SEEPAGE -—-
EQUIPMENT _Cat C/2C tracked excavator GROUNDWATER AT END _-—
EXCAVATION METHOD _24-inch wide toothed bucket GROUNDWATER AFTER EXCAVATION _—
o] i g '
% o g U'EJ & N i w |B E A WDCP Ng, VALUE A
F_|fo| & SIE_| Fu kgl 53 |EolEe| AL L
<Eg|Lo| @ MATERIAL DESCRIPTION biogl Ys |50 oS |wE|Zzg —eo—1
o |22y z|87 &5 |QE| =% 512~ MC
| =z |© >
o |© Q Q == |0 Z 19 |Z | OFINES CONTENT (%))
o ©l o 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 05
740 UNDOCUMENTED FAT CLAY FILL: Red-brown, L
very moist to wet, medium to high plasticity, trace RAH 1 °
fine organics. P1-1 15 30
- CH - 15
FILL
RAH 1.5 2 57
- . . — P1- 1.25 30
V FAT CLAY: Stiff to hard, light to red-brown, /S
- - moist, medium to high plasticity. A 4.5+
/ Blocky structure below 4 feet bgs.
RAH
L i % 5 %m -3
735 % L
L -% With fine-grained sand below about 7 feet bgs. i RAH ° Ee’
/ P1- 57
i _/ Infiltration test performed at 8 feet bgs. See ]
/ Appendix B for details.
% CH I
730 % L 4
7 i
L % 15 P1- 46.5
*Test pit terminated at 15 feet bgs.
*No groundwater or caving observed.
725 *Test pit backfilled loosely upon completion.
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

Carlson Geotechnical

7185 SW Sandburg Street, Suite 200
Tigard, Oregon 97281

(503) 601-8250
www.carlsontesting.com

CLIENT _Hix Snedeker Companies - Lindsay Gadd
PROJECT NUMBER _G1804765

FIGURE A4

Test Pit TP-2

PAGE 1 OF 1

PROJECT NAME _TSC Sandy

PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18
WEATHER

Rain, 40°F

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation
EQUIPMENT _Cat C/2C tracked excavator
EXCAVATION METHOD _24-inch wide toothed bucket

GROUND ELEVATION 737 ft
SURFACE _grass

ELEVATION DATUM _See Figure 2

LOGGED BY _DJD REVIEWED BY KJS

SEEPAGE _—

GROUNDWATERATEND _—

GROUNDWATER AFTER EXCAVATION -

= [1q
0 i W Z | A WDCP Ng, VALUE A
ERE Ble | %x x| Lu |E |2 ®
= I > ; I T} r -~ o 3 o = L C
kelz8| @ Eo|l wo (W8 oF &35 L
g|20 MATERIAL DESCRIPTION olag| WS (59| & h@|z8 —e——
|20y Z/87| 25 |8%| =% |¥7I2° MC
O >
T | |2 e % “ o Z |9 |Z | OFINES CONTENT (%)
o Olo 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 45+
L] UNDOCUMENTED FAT CLAY FILL: Red-brown, L ]
very moist to wet, medium to high plasticity. 75
1.75
s [ &1 -
RAH 25 .
P2-1 25 30
i y FAT CLAY: Hard, light to red-brown, moist, i 4
/ medium to high plasticity. 45+
i _% CH . I 45+| 89 )
L A 5

730

725

Test pit terminated at 5 feet bgs.
*No groundwater or caving observed.
*Test pit backfilled loosely upon completion.
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

503-601-8250

Carlson Geotechnical

7185 SW Sandburg Street, Suite 200
Tigard, Oregon 97281

(503) 601-8250
www.carlsontesting.com

CLIENT Hix Snedeker Companies - Lindsay Gadd

PROJECT NUMBER

G1804765

FIGURE A5

Test Pit TP-3

PAGE 1 OF 1

PROJECT NAME _TSC Sandy

PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18
WEATHER _Rain, 40°F

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation
EQUIPMENT _Cat C/2C tracked excavator

GROUND ELEVATION _750 ft
SURFACE grass

EXCAVATION METHOD _24-inch wide toothed bucket

ELEVATION DATUM _See Figure 2

LOGGED BY DJD
SEEPAGE -

REVIEWED BY KJS

GROUNDWATER AT END _-—

GROUNDWATER AFTER EXCAVATION _---

= x
z |o é E gm £ w |2 |5 | AWDCPNoVALUE A
E_|Tol s SIE_| Fu |B5| 532 |EoleEs[ PL [
<E Lo @ MATERIAL DESCRIPTION dlag| W2 |5a| 8 [LE(Z8 —e—
oo |83 g z|u=| a3 |Be| £3 (k<5 MC
o} sz |07 O[>
@ |© |2 e == B Z |9 |E | CIFINES CONTENT (%)0]
o 9l o 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 0.5
N N ML | UNDOCUMENTED SILT FILL: Brown, moist, low L RAH
UNDOCUMENTED FAT CLAY FILL: Red-brown, 05
_ moist to wet, medium to high plasticity. oo 4.5+
CH
FILL 4.5+
I S '53*_'3 375
V FAT CLAY: Very stiff to hard, red-brown, moist, 3
- B medium to high plasticity. - 3.25
CH RAE ' °
/ P3- 55
745 // 5
*Test pit terminated at 5 feet bgs.
«No groundwater or caving observed.
Test pit backfilled loosely upon completion.
740
735
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CGT EXPLORATION WiTH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

503-601-8250

CLIENT

Carlson Geotechnical

7185 SW Sandburg Street, Suite 200
Tigard, Oregon 97281

(503) 601-8250
www.carlsontesting.com

Hix Snedeker Companies - Lindsay Gadd

PROJECT NUMBER _G1804765

FIGURE A6

Test Pit TP-4

PAGE 1 OF 1

PROJECT NAME _TSC Sandy

PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18
Rain, 40°F

WEATHER

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation
EQUIPMENT _Cat C/2C tracked excavator
EXCAVATION METHOD _24-inch wide toothed bucket

GROUND ELEVATION _759 ft
SURFACE grass

ELEVATION DATUM _See Figure 2

LOGGED BY DJD
SEEPAGE -

REVIEWED BY KJS

GROUNDWATER AT END _---

GROUNDWATER AFTER EXCAVATION -

_ i . .
= o 8 u i i w |3 E A WDCP Ng, VALUE A
S |g | = Sz | 2% |&#a] o3 |2
E-lEo| 5 2ES| wa (W8 62 |F¢l|E% PL L
<EZQ| 9 MATERIAL DESCRIPTION 2lnE| us 3e e g wel5gd e —
w o =] 5|a o> = 2 =~
- sz |O Q >
i} © 8 8 s g z DO_ Dof O FINES CONTENT (%) OJ
o Ol o0 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. F‘fﬁ 05 [
B | UNDOCUMENTED FAT CLAY FILL: Red-brown, L - 25
very moist to wet, medium to high plasticity. :
2
L - CH oA 1.5
FILL
25
o B Foo 275
7/ FAT CLAY: Very stiff, red-brown, moist, medium RAB 2.5 3 &
755 to high plasticity. L LTP4- 4 32
/ CH | Blocky structure below 4 feet bgs.
RAB
L j 5 P4- 3.3
Test pit terminated at 5 feet bgs.
«No groundwater or caving observed.
«Test pit backfilled loosely upon completion.
750
745
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

Carlson Geotechnical

Tigard, Oregon 97281
(503) 601-8250
www.carlsontesting.com

CLIENT _Hix Snedeker Companies - Lindsay Gadd

7185 SW Sandburg Street, Suite 200

PROJECT NUMBER _G1804765

FIGURE A7

Test Pit TP-5
PAGE 1 OF 1

PROJECT NAME TSC Sandy
PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18 GROUND ELEVATION 748 ft
WEATHER _Rain, 40°F SURFACE _grass

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation

EQUIPMENT _Cat C/2C tracked excavator

EXCAVATION METHOD _24-inch wide toothed bucket

ELEVATION DATUM _See Figure 2

LOGGED BY DJD REVIEWED BY KJS
SEEPAGE ---
GROUNDWATER AT END _-—
GROUNDWATER AFTER EXCAVATION ---

P 14
[e] w L X z - A WDCP Ng, VALUE A
g o | £ & S |x w & |5 ®
E.|Tol = Sz _| Bl 5| 83 |Boles[ m
=19 & Fo|l wo (W8] oZ |Fe|=%
<E|20 MATERIAL DESCRIPTION glag| 42 |¥g| BT |LE|zE e 1
|37 8 =|8%| g5 |s¢| =5 [£52° uE
z
g |2 2 == g Z |9 |Z [ OFINES CONTENT (%)
o 9l o 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 0.5
| i UNDOCUMENTED FAT CLAY FILL: Red-brown, L 1
very moist to wet, medium to high plasticity.
2.75
- - CH -4 2.25
FILL
25
GRAH
745 L _&Tpfm 3.75
@GRAB
7 FAT CLAY: Very stiff, red-brown, moist, medium @EPR?A-% 3.75 °
L to high plasticity. o TPS- 4 ®
/ Blocky structure below 4 feet bgs.
é CH
% RAH °
740 / L \rps4 k1]
7 7
L % 10 P5-

735

Test pit terminated at 10 feet bgs.
*No groundwater or caving observed.
*Test pit backfilled loosely upon completion.
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

Carlson Geotechnical

7185 SW Sandburg Street, Suite 200
Tigard, Oregon 97281

(503) 601-8250
www.carlsontesting.com

CLIENT _Hix Snedeker Companies - Lindsay Gadd

PROJECT NUMBER

G1804765

FIGURE A8

Test Pit TP-6

PAGE 1 OF 1

PROJECT NAME TSC Sandy

PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18
WEATHER _Rain, 40°F

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation
EQUIPMENT _Cat C/2C tracked excavator
EXCAVATION METHOD _24-inch wide toothed bucket

GROUND ELEVATION 755 ft
SURFACE _grass

ELEVATION DATUM _See Figure 2

LOGGED BY DJD
SEEPAGE --—-

REVIEWED BY KJS

GROUNDWATER AT END _—

GROUNDWATER AFTER EXCAVATION -—

= x
(e} w w ES z : A WDCP Ng, VALUE A
3 o | & Bl | Sx 3| u |E |3 °
E~|Zol| = SlE_| FUES| 52 |folEo PL LL
<ELO| 9 MATERIAL DESCRIPTION olagl Y Sc| as (wElzg —e—A
|22y zZ|u®| 23 [3x| £7 |x°[3¢ MC
sz |0~ QO >
g |9 |2 [ = |0 Z |9 |Z | OFINES CONTENT (%)0
° Ol o 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 0.5
L | UNDOCUMENTED FAT CLAY FILL: Red-brown, L 2
very moist to wet, medium to high plasticity.
RAE 2
L 4 CH L4 P6-1 15
FILL
1.5
S YA 2.75 [
7 FAT CLAY: Very stiff, red-brown, very moist to SIS
- 4 / wet, medium to high plasticity. SR 4
750 % 5
Blocky structure below 5 feet bgs. RAB
/ P6-3 °
/ 32
é on
i ‘% i RAH
% P6
745 % 10
*Test pit terminated at 10 feet bgs.
*No groundwater or caving observed.
Test pit backfilled loosely upon completion.
740
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CGT EXPLORATION WITH WDCP G1804765.GPJ 2/15/18 DRAFTED BY:

CLIENT

Carlson Geotechnical

7185 SW Sandburg Street, Suite 200
Tigard, Oregon 97281

(503) 601-8250
www.carlsontesting.com

Hix Snedeker Companies - Lindsay Gadd

PROJECT NUMBER _G1804765

FIGURE A9

Test Pit TP-7

PAGE 1 OF 1

PROJECT NAME TSC Sandy

PROJECT LOCATION _Champion Way & Mt. Hood Highway, Sandy, OR

DATE STARTED _1/23/18
Rain, 40°F

WEATHER

EXCAVATION CONTRACTOR _Tabert Trucking & Excavation
EQUIPMENT _Cat C/2C tracked excavator
EXCAVATION METHOD _24-inch wide toothed bucket

GROUND ELEVATION _740 ft
SURFACE _grass

ELEVATION DATUM _See Figure 2

LOGGED BY DJD
SEEPAGE —
GROUNDWATERATEND —
GROUNDWATER AFTER EXCAVATION ---

REVIEWED BY KJS

725

Test pit terminated at 10%: feet bgs.
*No groundwater or caving observed.
*Test pit backfilled loosely upon completion.

- 14
w e :
z |y § E goIg w |2 |E | AWocPNovALUEA
E_|Zol| = SIE_| Fu |BE5| 53 (Eo|ee[ P L
LE|Zo| @ MATERIAL DESCRIPTION blog| W (Y¥g| 3 |LElZzg —e—i
> < = >
g |58 2187 23 |8¢| =5 372° MG
_1 z
] © 8 8 % u z 8 g O FINES CONTENT (%) &
o ©l o 0 20 40 60 80100
OL | SILT TOPSOIL FILL: Dark brown, moist, with
FILL| organics. 2
L | UNDOCUMENTED FAT CLAY FILL: Red-brown, L
very moist, medium to high plasticity.
CH 1.5
FILL
r " jwmErAd 275 .
I~ TP7-1 4.5+ 42
7 FAT CLAY: Very stiff to hard, light to red-brown, GRAH :
- - / moist, medium to high plasticity. - P7- 4.5+
/ Blocky structure below 3% feet bgs. ST 454 78
LA ST TP7-3: Results of consolidation test (ASTM L P7-3 4.5+
/ D2435) shown on Figure A10.
735 % 5
% -
. . _
% P7- 54
730 % 10
RAB °
P7- 50
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FIGURE A10
Consolidation Test Results

Bend (541) 330-9155
Eugene (541) 345-0289
Geotechnical (503) 601-8250
. Salem (503) 589-1252
Carlson Testing, Inc. Tigard (503) 684-3460
Total Total 24 hr. CTi Project #: G1804765
Load Stress  Strain€ AH  AH Value Lab Log #: 18-0083
Increment___ (psf) (%) (in.) (in.) Sample ID: ST TP7-3
1 125 0.1700 | 0.0017 | 0.0017 Sample depth: 3-5'
2 250 0.5300 | 0.0053 | 0.0053
5 500 1.6800 | 0.0168 | 0.0168 Initial Dial Reading, do 0.0000{in.
6 1000 3.5900 | 0.0359 | 0.0359 Initial Specimen Height, Ho: 1.0000]in.
7 1500 4.7900 [ 0.0479 | 0.0479
8 2000 5.6700 | 0.0567 | 0.0567 Initial Moisture Content: 52.4(%
9 4000 8.7100 | 0.0871 | 0.0871 Final Moisture Content: 56.7|%
10 8000 [ 12.7300 | 0.1273 | 0.1273
11 2000 12.3400 | 0.1234 | 0.1234
12 500 11.9300 | 0.1193 [ 0.1193
13 125 11.6600 | 0.1166 [ 0.1166
Stress-Strain Relationship l
0.0 y ~==wmery e 1 = \
0.5 ==
1.0 : ==
1.5 =
2.0 T
‘ 2.5 ‘
3.0
3 ‘
45 S
5.0 ~
5.5 3
Y
| °\° .
£ =
g80 N
n 8.5 X
9.0 ™
‘ 9.5
10.0
13
115 — A\
12 —
13.0 ==
13.5
14.0
100.0 1000.0 10000.0
Vertical Effective Stress (psf)
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CarISOn GeOtQChnical Bend Office (541) 3309155

_— . Eugene Office  (541) 345-0289
A Division of Carlson Testing, Inc. Salem Office (503) 589-1252 8t oot il
Phone: (503) 601-8250 Tigard Office  (503) 684-3460 R
Fax: (503) 601-8254

Appendix B: Results of Infiltration Testing

TSC Sandy
Mt. Hood Highway & Champion Way
Sandy, Oregon

CGT Project Number G1804765

February 16, 2018

Prepared For:

Hix Snedeker Companies
Lindsay Gadd
805 Trione Street
Daphne, Alabama 36526

Prepared by
Carlson Geotechnical

Carlson Geotechnical ¢ P.O. Box 230997, Tigard, Oregon 97281
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Appendix B: Results of Infiltration Testing
TSC Sandy

Sandy, Oregon

CGT Project Number G1804765
February 16, 2018

B.1.0 INTRODUCTION

The project civil engineer, Mr. Trey Jinright, P.E., of Jade Consulting, LLC, requested one infiltration test be
conducted within the southwest portion of the site. Mr. Jinright requested the test be conducted at a depth of
about 8 feet below ground surface (bgs). The test was performed in test pit TP-1 as shown on the Site Plan,
which is attached to the main report as Figure 2.

B.2.0 TEST PROCEDURE

Infiltration testing was performed within the prepared test pit on January 23, 2018, in general accordance
with the 1980 EPA Falling Head Test Method. The test pit was excavated to the infiltration test depth, as
described in the main report. A 6-inch-inner-diameter PVC pipe was pushed about 12 inches into the
subgrade soils at the bottom of the test pit. The subsurface soils were pre-soaked at the infiltration test
location by pouring sufficient water to achieve a minimum 12-inch vertical column of water in the pipe. The
12-inch column of water was maintained for the minimum, 4-hour soaking time per the referenced test
method Less than % inch of drop in the water level was noted during the soaking period.

After the soaking period, about 12 inches of water remained in the pipe, and the drop in water level was
recorded at 20-minute intervals for 1 hour. Measurements were taken with a tape measure and recorded to
the nearest one-sixteenth of an inch.

B.3.0 INFILTRATION TEST RESULTS

The following table presents the details, raw data, and calculated infiltration rate observed during testing.

Table B1 Results of Infiltration Test TP-1

Test Depth: 8 feet bgs Soil Type: Fat Clay (CH)
Time Interval Drop in Water Level Raw Infiltration Rate
(minutes) (inches)* (inches per hour)**
20 0 0
20 0 0
20 0 0

* Water level measurements taken in inches, measured to the nearest one-sixteenth inch

B.4.0 DISCUSSION

As detailed in Section B.3.0, no discernible infiltration was observed during our infiltration test. Further
excavation to about 15 feet bgs at the infiltration test pit did not reveal a significant change in soil
characteristics that would suggest infiltration rates would improve with depth.

if alternative infiltration location(s) are considered at the site, we recommend supplemental field investigation
and testing be performed. CGT would be pleased to perform supplemental field investigation and testing for
an additional fee, upon request.

Carlson Geotechnical Page B2 of B2
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Preliminary Drainage Report

Tractor Supply Company

APPENDIX G - Water Quality Treatment Device

JADE

Page 18 of 18

April 25, 2018
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City of Sandy, OR
Prepared by Contech Engineered Solutions LLC

HydroCAD® 10.00-20 s/n 02512 © 2017 HydroCAD Software Solutions LLC

Type IA 24-hr Rainfall=0.83"
Printed 4/23/2018
Page 1

Summary for Subcatchment 1S: CDS

Runoff = 0.37cfs@ 7.95 hrs, Volume=

0.121 af, Depth> 0.48"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Type |A 24-hr Rainfall=0.83"

Area (ac) CN Description

* 2322 98
* 0694 70

3.016 92
0694 70
2322 98

Weighted Average
23.01% Pervious Area
76.99% Impervious Area

Tc Length

(feet) (ft/ft)  (ft/sec) (cfs)

Slope Velocity Capacity Description

Direct Entry,

Subcatchment 1S: CDS

Hydrograph

0.4-
0.38-
0.36-
0.34-
0.32

0.3
0.28-
0.26
0.24
0.22

0.2
0.18]
0.16
0.14-]
0.12]]

0.1]
0.08]
0.06
0.04
0.02-

Flow (cfs)

Type IA 24-hr
Rainfall=0.83"

Runoff Area=3.016 ac
Runoff Volume=0.121 af
Runoff Depth>0.48"
Tc=6.0 min

CN=70/98

5 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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Preliminary Drainage Report Tractor Supply Company

APPENDIX H - Overall Grading and Drainage Plan
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ATTENTION EXCAVATORS:
/ OREGON LAW REQUIRES YOU TO FOLLOW RULES ADOPTED BY THE OREGON UTILITY
S NOTIFICATION CENTER, THOSE RULES ARE SET FORTH IN OAR 952:001-0010 THROUGH
R OAR 952-001-0090. YOU MAY OBTAIN COPIES OF THESE RULES FROM THE CENTER BY
3 CALLING 503-232-1987. IF YOU HAVE ANY QUESTIONS ABOUT THE RULES, YOU MAY
o CONTACT THE CENTER. YOU MUST NOTIFY THE CENTER AT LEAST TWO BUSINESS DAYS,
BEFORE COMMENCING AN EXCAVATION. CALL 503-246-6699.
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" ARCO CONVENIENCE STORE

NOTES TO CONTRACTOR

1. EVERY EFFORT HAS BEEN MADE TO ENSURE THAT THE BUILDING INDICATED IN THESE DRAWINGS MATCHES
‘THE ARCHITECTS LATEST BUILDING AND FOUNDATION PLAN, IT SHALL BE THE CONTRACTORS RESPONSIBILITY
“TO CONFIRM THE AGREEMENT BETWEEN THE BUILDING FOOT PRINT SHOWN IN THESE PLANS AND THE
ARCHITECTS BUILDING FOOTPRINT PLANS, THE SHALL NOTIFY THE ENGINEER
IMMEDIATELY IF ANY DISCREPANCIES ARE FOUND.

2. THE CONTRACTOR SHALL PROTECT AND MAINTAIN ANY EXISTING SLOPES AND INFRASTRUCTURES ON THE
SITE ( LE. PONDS, INLETS, ETC.).

3, TO VIDEO ALL AND DRAIN LINES TO ENSURE THEY ARE CLEAR AND IN
;n_vmnEUanmnnumwvmgHSumo.a._.:mgzmﬂ

z
=
&
g

jadengmeers com

Jinaght & Associates Development Engineers
208 Greeno Road North — Faithope, Alshama 36532

T
4, AFTER THE STORM DRAIN SYSTEM IS COMPLETED THE CONTRACTOR SHALL VIDEQ THE SYSTEM AND SUBMIT £
VIDEQ TO THE OWNER FOR REVIEW. H
H
S. THE CONTRACTOR SHALL MAINTAIN ACCESS TD THE SITE FOR THE DURATION OF THE PROJECT. 3
GRAPHIC SCALE *
6. ALL EARTHWORK SHALL BE PERFORMED IN STRICT COMPLIANCE WITH GEOTECHNICAL RECOMMENDATIONS. » o o i 4
7. ALL CONDUIT LOCATIONS FOR POWER, TELEPHONE, AND CABLE SHALL BE COORDINATED WITH (weEr)
ARCHITECTURAL PLANS AND LOCAL UTILITY PROVIDERS. Theh= 30 R
& BENCHMARK
. FOUND IRON ROD
° SETIRON ROD
—— —$%%— ——— RIGHT-OF-WAY

— cvmwe  CcenTEALINE

——— — — ———— PROPERTY LINE

PARCEL 2
PARTITION PLAT NO. 2011-021

¥
(517" v (oum) 74989

PROPERTY LINE (ADJACENT)

———  EXIST. EASEMENT LINE

EXIST. OVERMEAD UTILITY AND UTILITY POLE

——w——w———w—  EXIST. WATER LINE

s e e EXIST, SANITARY SEWER LINE
oo —ro —  EXIST. FIBER OPTIC LINE

— s ——wi—w—  EXIST.GAS LINE
—x——x——x——x— EXIST. WIRE FENCE LINE

ZZ BXsST.PIPE

~— PROPOSED EASEMENT LINE

~——— —— ——— PROPOSED SETBACK LINE

PROPOSED 24' CONCRETE CURB & GUTTER
PROPOSED & CONCRETE CURB
EXIST. POWER POLE

EXIST. POWER POLE W/ GUY WIRE
EXIST. TELEPHONE PEDESTAL

EXIST. TELEPHONE MANHOLE

EXIST. ELECTRICAL VAULT

EXIST. LIGHT POLE

EXIST. GAS VAULT

EXIST. GAS RISER

EXIST, WATER VALVE

EXIST. WATER METER

EXIST. FIRE HYDRANT

EXIST. SANITARY SEWER MANHOLE
EXIST. SANITARY SEWER CLEANOUT
EXIST. STORM SEWER MANHOLE
EXIST. STORM GRATE INLET

EXIST. ASPHALT PAVING

EXIST. CONCRETE

PROPOSED LIGHT DUTY ASPHALT

PROPOSED HEAVY DUTY ASPHALT

PROPOSED LIGHT DUTY
CCONCRETE (BROOM FINISH)

PROPOSED HEAVY DUTY

CCONCRETE (BROOM FINISH)

_ EXIST. 1 FOOT CONTOUR

EXIST. § FOOT CONTOUR

EXIST. GRADE SPOT ELEVATION

PROPOSED 1 FOOT CONTOUR

PROPOSED 5 FOOT CONTOUR

FINISHED GRADE ELEVATION (TOP OF CURB)
FINISHED GRADE ELEVATION

DRAINAGE DIRECTION

PROPOSED RIP RAP W/ FILTER BLANKET

‘SURVEY PROVIDED BY:

AAg Geospatial N\W

30532 § McCown Road, Molalla, OR 97038
503-325-8008 coltoxt

@

OXFORD
ARCHITECTURE

1205 Parls Avanue A
Sulte 205
Nashvilla, TN 37Wtarior Are

EXPIRES

TRACTOR SUPPLY COMPANY

SANDY
OREGON

c7

Sheet Number: GRADING PLAN
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B v iy “
REQD., 12LF 12" CMP @ 1.00° A REQD., B" TRAFFIC mgzm_E Mo_m.“
z g .|
REQD., POLLUTION CONTROL MANHOLE W/ ELBOW- Ve \ } 2

RIM ELEV (MATCH PAVING) APPROX= 752.30 / eqp,, CONNECT'S EA. 8 AiDPE %
TO ROGE DRAIN DOWNSPOUT

A

7

REGD., CG-2 CURB INLET W/~
CURB INLET CHANNEL™"

REQD., FLOW CONTROL MANHOLE>S, j
RIM ELEV = 752.05 §

.

REQD., 65LF 12" HDPE @ a.mc._\.Wc..ll.

REQD., 60LF 12" HDPE @ ».S#/I.Ln

REQD,, CG-2 CURB INLET W/~
'CURB INLET CHANNEL /
‘THROAT ELEV = 746.50

REQD., 95LF 15" HOPE @ 1.00%=—

REQD., CG-2 CURB INLET W/—£3}
CURS INLET CHANNEL

REQD., SOLF 15" HDPE @ 5.00%-
REQD., G-2 CURS INLET®
THROAT ELEV = 750.50.

SUMP ELEV = 746,00 ™

{SE)12° HDPE INV (OUT): 747.50 ™.

REQD,, CG-2 CURB INLET W/~

—_— —
1.00%

7

oV h
22 __ _REQD., 64LF 12" HDPE @

REQD., 33LF 15 HDPE @ 5.00%——
REQD., CG-2 CURS INLET W/——"Phgere
CURS INLET CHANNEL . £\ “— (NW)12" HOPE
% * (NE)12 HDPE INV ((
(NE)15" HDPE INV (IN)
(SW)15" HDPE INV (OUT)

REQD., CG-2 CURB INLET W/-
CURB INLET CHANNEL
THROAT ELEV = 729.25

WQ DEVICE (D52015+4-C:
RIM ELEV = 728.50

S ) 72
(N)L5* HDPE INV (IN): 724.42 & v 12 SO gy 5 HD)

oA 55
T e

(SE)I5" HDPE INV (QUT): 724,32
REQD., 94LF 15" HDPE @ 0.50%:

REQD., 10LF 18" HDPE @ 1.00%.

ATTENTION EXCAVATORS:

OREGON LAW REQUIRES YOU TO FOLLOW RULES ADOFTED BY THE OREGON UTILITY
NOTIFICATION CENTER, THOSE RULES ARE SET FORTH IN OAR 952-001-0010 THROUGH

AR 952-001-0090, YOU MAY OBTAIN COPIES OF THESE RULES FROM THE CENTER BY
CALLING 503-232-1987. IF YOU HAVE ANY QUESTIONS ABOUT THE RULES, YOU MAY
CONTACT THE CENTER. YOU MUST NOTIFY THE CENTER AT LEAST TWO BUSINESS DAYS,
BEFORE COMMENCING AN EXCAVATION. CALL 503-246-6695.

S
—

REQD., 12" PAVED END SLOPE 4:1 &
6 SY CL 100 RIP-RAP W/ FABRIC
INV. 751.20

REQD., 295LF 12" HDPE @ 4.00%
REQD., 30" ACCESS MANHOLE
RIM ELEV (MATCH PAVING) APPROX= 752,20
REQD., 4 ROWS EA. 72 LF 60" CMP
NV, 740,00

REQD., 30" ACCESS MANHOLE
RIM ELEV (MATCH PAVING) APPROX= 753,95

I\ \ -REQD., BLF 18" CMP @ 1.30%
240
N»Q‘

REQD., POLLUTION CONTROL MANHLE W/ ELBOW
RIM ELEV (MATCH PAVING) APPROX= 753.25
Dyt SUMP ELEV = 740,00

NOTES TO CONTRACTOR

1. EVERY EFFORT HAS BEEN MADE TO ENSURE THAT THE BUILDING INDICATED IN THESE DRAWINGS MATCHES
THE ARCHITECTS LATEST BUILDING AND FOUNDATION PLAN, IT SHALL BE THE CONTRACTORS RESPONSTBILITY
TO CONFIRM THE AGREEMENT BETWEEN THE BUILDING FOOT PRINT SHOWN IN THESE PLANS AND THE
ARCHITECTS BUILD AND PLANS. THE SHALL NOTIFY THE ENGINEER =
IMMEDIATELY IF ANY DISCREPANCIES ARE FOUND.

Engnects
hama 36532
5(fax)

Jadengneers.com

2. THE CONTRACTOR SHALL PROTECT AND MAINTAIN ANY EXISTING SLOPES AND INFRASTRUCTURES ON THE
SITE (LE. PONDS, INLETS, ETC).

251.928.366

3. CONTRACTOR TO VIDEO ALL EXISTING SEWER AND DRAIN LINES TO ENSURE THEY ARE CLEAR AND IN
PROFER WORKING ORDER, PROVIDE VIDEO TO THE OWNER.

4. AFTER THE STORM DRAIN SYSTEM IS COMPLETED THE CONTRACTOR SHALL VIDEO THE SYSTEM AND SUBMIT
VIDEO TO THE OWNER FOR REVIEW.

5. THE CONTRACTOR SHALL MAINTAIN ACCESS TO THE SITE FOR THE DURATION OF THE PROJECT.

251928, 3443(e])
Lic. #92989PE

6. ALL EARTHWORK SHALL BE PERFORMED IN STRICT COMPLIANCE WITH GEOTECHNICAL RECOMMENDATIONS. » H b

P.O. Box 1929  Farhope, Alsbama 36533

208 Greeno Road North Faichope, Ala
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§
£
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g
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2
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g
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7. ALL CONDUIT LOCATIONS FOR POWER, TELEPHONE, AND CABLE SHALL BE COORDINATED WITH (IN FEET)
ARCHITECTURAL PLANS AND LOCAL UTILITY PROVIDERS. Linch= 30

REQD., 18" NYLOPLAST DOME GRATE INLET
RIM ELEV = 761.50
* SUMPELEV = 750.92

(5)8" HDPE INV (OUT) 75242
§ REQD., 46" DIA. JUNCTION BOX
. LEGEND.

-3 BENCHMARK
. FOUND IRON ROD

REQD., 42LF 8" HDPE @ 1.00%
REQD., 48" DIA. JUNCTION BOX
RIM ELEV (MATCH PAVING) APPROX= 755.70 °© SETVRON'ROD
8 — %M ———  RAIGHT-OF-WAY
200 ——SEME______ CENTERLINE
———— — — ——— PROPERTY LINE
\\\\\ R PROPERTY LINE (ADJACENT)
—_— ——  ———  EXIST. EASEMENT LINE
....... L EXIST. OVERHEAD UTILITY AND UTILITY POLE

REQD., G-2 GRATE INLET ——w——w——n——  EXIST. WATER LINE
THROAT ELEV = 755.15

SUMP ELEV = 750.50 e EXIST. SANITARY SEWER LINE

{W)12" HDPE INV (OUT): 752,00 ——to et 1o o~ EXIST. FIBER OFTIC LINE
— s s s wi—  EXIST. GAS LINE
—x——x——x——x— EXIST. WIRE FENCE LINE
REQD. 20LF 12 HOPE@ 1.00%
Rl ~  oZZZmmommmoT EXST. PIPE
P REQD, G2 CURS INLET ~ — - — — — PROPOSED EASEMENT LINE
x THROAT ELEV = 755.70 ~
e T 5 HOPE © 1.00% l —— —— —— PROPOSED SETBACK LINE
\ L " + 751, PROPOSED 24 CURB & GUTTER
REQD., G-2MA GRATE INLET & cure

EXIST. PFOWER POLE
EXIST. POWER POLE W/ GUY WIRE

PARCEL 2
RTITION PLAT NO. 2011-021

T EXIST. TELEPHONE PEDESTAL
QD,, CG-2 CURB INLET

THROAT ELEV = 761.00 ] EXIST. TELEPHONE MANHOLE

SUMPELEV = 75550 ARCO CONVENIENCE STORE | EXIST. ELECTRICAL VAULT

EXIST. LIGHT POLE
EXIST. GAS VAULT

EXIST. GAS RISER

EXIST. WATER VALVE

EXIST. WATER METER

EXIST. FIRE HYDRANT

EXIST. SANITARY SEWER MANHOLE
EXIST. SANITARY SEWER CLEANOUT
EXIST. STORM SEWER MANHOLE
EXIST. STORM GRATE INLET

geioH inam

EXIST. ASPHALT PAVING

EXIST. CONCRETE

PROPOSED LIGHT DUTY ASPHALT

PROPOSED HEAVY DUTY ASPHALT

PROPOSED LIGHT DUTY

CONCRETE (BROCM FINISH)

PROPOSED HEAVY DUTY
CCONCRETE (BROOM FINISH)

FOEEOD

— . EXIST.1FOOT CONTOUR
-~ -m.___ EXIST.5FOOT CONTOUR
*72035, EXIST, GRADE SPOT ELEVATION
e ——e—__  PROPOSED 1 FOOT CONTOUR
e M8 mme.  PROPOSED 5 FOOT CONTOUR

740.50 T.0LC FINISHED GRADE ELEVATION (TOP OF CURB)
730 FINISHED GRADE ELEVATION
L DRAINAGE DIRECTION

PROFOSED RAIP RAP W/ FILTER BLANKET

SURVEY PROVIDED BY:

ACAg Geospatial NW
e
30532 5 McCown Road, Molalla, OR 97038
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o, CITY OF SANDY
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ND SCALE

—MINIMUM 10 FT. HORIZONTAL SEPARATION REQUIRED FOR
PARALLEL WATER AND SANITARY SEWER LINES.

—IF HORIZONTAL SEPARTION CANNOT BE MAINTAINED AND IN THE
CASE OF A WATER LINE CROSSING QVER A SANITARY SEWER A
MINIMUM OF 1.5° (18") VERTICAL SEPARATION IS REQUIRED.

—WHEN THESE CLEARANCES CANNOT BE MAINTAINED: WHEN WATER
LINE IS IN ZONE 2 AND/OR FOR WATER LINES CROSSING UNDER
SANITARY SEWERS REFER TO OAR 333-061-0050(9) FOR
CASE—-BY—CASE DETERMINATION. REQUEST DETERMINATION FROM
PROJECT ENGINEER.

CITY OF SANDY

ZONE 1: ONLY CROSSING RESTRICTIONS APPLY.

ZONE 2: CASE~BY-CASE DETERMINATION REGUIRED.
ZONE 3: PARALLEL WATER LINE PROMEITED.
ZONE 4. PARALLEL WATER UNE PROHIBITED. SANITARY AND WATER

SEPARATION RESTRICTIONS

C "
Y 2004 P

NOTES:

-
b
&

BACKFILLING TRENCH.
2. SPACING OF_ANCHOR
WEN. SPACING,

R

B

W

WALLS SHALL BE

T pp——

AT
T 74

- EONER e Ry o i ] 1
I R e

CITY OF SANDY

PIPE ANCHOR

DETAL

3

T

NOv 1997 303

TEE SET AT 22-1/7 TO
45" FROM VERTAL

T S AT 22
45 0M VEF zr

HOES.

1 PIPC AND_FTINGS SHALL BE COMPATBLE  ONLY WANUFACTURED
FITTNGS SHALL BE USED LATERALS SWALL BE 6 DWMETER

2 MMM DEFTH AT RIGHT OF WAY O EASEVENT LNE SHAL B€ 4

UGGNG. BLOCKNG, AND WARKING OF UNCONNECTED SERVCES
3 BB RRNTE BTN Braimie 68

4 VERTICAL TRENCH WALLS ARE REQUIRED _IF IT IS NOT POSSIBLE
MANTAN VEDCAL TRENCH WALLS, s AR COMECTON
LE00 70 WANTAN 6 [AuuM

.ﬁnn
sEh. nzrua»igao
ATERAL AR BAKPS COMAETED To
SR chy:

5 WHERE DEEP CONNECTION IS AT AN ANGLE LESS THAN 457 FROM

VERTICAL. C~800 PYC PIPE AND OR DI FITIGS SHALL BE USED

CITY OF SANDY
§ WHEN SPEGRILD IN PERMIT OR PLAN REVIEW WSTALL

CLEANOUT REFER 1O SANDYDZ3 DWG (DRAWING 308) FOR TYGICAL DEER gIRERCH
DETALS SERVICE CONNECTION

“sunE_2004]™ %509

PUDUAR, SANGT217 v

PUMP_CEMENT SLURRY OR COF

SORER AR P

2

A

S

C 1

HAE g e ——— L 3

C

N AR

it

RUN AND AT 10 FOOT INTERVALS
WITHIN THE CASING

VL. i \ el
E CARRIER PIPE AS SPECIICD
PLACE CASING INSULATOR WITHIL o A
2 EEr OF ExCH END OF CASNG
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REVEEW. REFER 70 SANDYCS2DWG (DRAWING 310) FOR
CLEANOUT DETAL.
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SEE MANHOLE BASE SECTION DRAMWG FOR BASE DETALS
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