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PROJECT OVERVIEW & DESCRIPTION SECTION 1

1.1 Size & LOCATION OF PROJECT

The proposed residential development project is located on a 3.55-acre lot. The property
is located on Blossom Drive NE, in Salem, Oregon. Refer to the Civil Drawings for a site
map of the project area.

1.2  BRIEF DESCRIPTION OF PROJECT SCOPE AND PROPOSED
IMPROVEMENTS

The project scope is to develop the lot for residential use with construction of a parking
lot, and associated improvements. The project includes site preparation and construction
of the facilities.

1.3  DESCRIPTION OF SIZE OF WATERSHED DRAINING TO THE SITE

The proposed stormwater facilities receive runoff from a 148,850 square foot area on-site
which includes all proposed impervious improvements and the majority of pervious
improvements on-site. No additional drainage area drains to the project site.

1.4 DESCRIPTION OF THE EXISTING SITE CONDITIONS, TREES & NATIVE
VEGETATION, CONSTRAINTS, SENSITIVE AREAS & WATERWAYS

The existing site is primarily covered in grass and a few existing buildings. The existing
site does not contain any trees. Stormwater from the site will drain to the proposed
stormwater facility.

1.5 SUMMARY OF GREEN STORMWATER INFRASTRUCTURE

Per Appendix 4E of the City of Salem (COS) Design Standards, a large project will be
considered to have met the maximum extent feasible (MEF) requirement when the
stormwater runoff from the total amount of new plus replaced impervious surfaces flows
into an area set aside for GSI that is at least 10% of the total area of the new plus replaced
impervious surfaces or at least 80% of all impervious area must be treated by GSI. This
design implements GSI for the entire project impervious area and therefore meets MEF
for GSI.

1.6 REGULATORY PERMITS REQUIRED

City of Salem permits are required. A 1200-C permit is required since more than one acre
of land is disturbed. No other permits are required for this project.

1.7 100 YEAR STORM ESCAPE ROUTES

Please refer to the Developed Basin Map in Appendix A for 100-year storm emergency
overflow routes.
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METHODOLOGY SECTION 2

2.1 DEPTH TO GROUNDWATER

Per the Geotechnical Report in Appendix D groundwater was encountered at a depth of
15 feet below ground surface. The proposed stormwater rain garden has drain rock to an
elevation of 168.35, which is approximately 8.5’ feet below ground surface and therefore
conforms to the COS Design Standards requirement of 3 feet of separation from
groundwater.

2.2 MAXIMUM INFILTRATION AND VEGETATIVE TREATMENT

Per the attached Geotechnical Reports, the measured average infiltration rate onsite is
between 0.4 and 0.7 inches per hour near the location of the raingarden. The design
infiltration rate for the stormwater infiltration facility was determined based on the
adjacent measured infiltration rates. A design infiltration rate of 0.275 inches per hour is
used for stormwater calculations for the raingarden.

The proposed stormwater design will treat and detain the entire site’s impervious area
with one raingarden, therefore GSI has been implemented to the maximum extent
feasible.

2.3  SOIL INFORMATION

The pre-developed project site contains primarily hydrologic soil group C-rated soils.
Hydrologic group C-rated soils were used for analysis. Refer to the Soils Report in
Appendix B for more details.

2.4 HAzZARDOUS MATERIAL

The owner is not aware of any hazardous material contamination onsite.
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ANALYSIS SECTION 3

3.1 METHODS & SOFTWARE USED

HydroCAD modeling software was used to size the stormwater facilities. The Santa
Barbara Unit Hydrograph Type 1A storm was used to model the required design storms.
Per the City of Salem Design Standards, the design storms used were the 1.38-inch, 24-
hour (water quality storm), half the 2-year, 24-hour, the 10-year, 24-hour, the 25-year,
24-hour, and the 100-year, 24-hour storm events.

Table 1 | City of Salem 24-hour Design Storms

24-Hour Rainfall Depths for Salem, OR
Recurrence Interval, Years WQ 2 5 10 25 50 100

24-Hour Depths, Inches 1.38 2.2 2.7 3.2 3.6 4.1 4.4
Source: City of Salem Administrative Rules Chapter 109 — Division 004 Appendix D

3.2 CURVE NUMBER AND TIME OF CONCENTRATION CALCULATIONS

Per the COS Design Standards, the pre-developed site was covered in a combination of
woods and grass, which corresponds to a pre-developed curve number of 72 for
hydrologic soil group C-rated soils.

The developed impervious areas were assigned a curve number of 98. The impervious
areas were assigned a curve number of 98 which corresponds paved areas. The pervious
areas were assigned a curve number of 74 which corresponds to greater than 75% grassed
area in good condition for hydrologic soil group C-rated soils.

Time of concentration (Tc) for the pre-developed conditions was calculated to be 49.5
minutes using the sheet flow equation. See the Pre-Developed Basin Map in Appendix A
for the flow path used and refer to the HydroCAD Summaries in Appendix C for
calculations. A minimum time of concentration (Tc) of 5 minutes is applied to the
developed basins due to the minimum time-step used by the HydroCAD modeling
software.

3.3 TREATMENT & FLOW CONTROL SiZING CALCULATIONS

The site was analyzed as one (1) basin for predeveloped and developed stormwater
calculations. General basin characteristics of both pre-developed and developed
conditions are listed in Table 2. For more detail refer to the Basin Maps in Appendix A
and the Civil Drawings.
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Table 2 | General Basin Characteristics

Design Storms

Source Impervious  Pervious

Basin ID (Roof/Road/ Area Area /22 10 Year 25 100 CN! T.C
Other) (Sf) (Sf) Year (CfS) Year Year (mm)
(cfs) (cfs) (cfs)
Predeveloped Native - 148,850 0.04 0.28 0.39 0.66 72 495
Developed ~ L2VedRoofl o000 50470 052 190 220 281 90 50
Landscape

1 Weighted Curve number listed for the impervious / pervious areas in the basin

Stormwater is released from the RG by exfiltration into the subsoils and a Type III Flow
Control Catch Basin. See Table 3 below for a summary of facility release rates for the
RG. Refer to the Civil Drawings for details.

Table 3 | Summary of Facility Outlet Sizing and Release Rates — RG

Outlet 1D/ Storm Orifice Orifice Release Peak Overflow Infiltration
Event Size Elevation Rate WSE! Elevation Rate
(in) (ft) (cfs) (ft) (ft) (in/hr)
Half 2 Year 16 171.85 0.00 171.83 176.1 0.275
WQ3 - - 0.04 172433 176.1 0.275
10 Year 2.0 173.50 0.27 175.43 176.1 0.275
25 Year - - 0.29 175.82 176.1 0.275
100 Year? 24 175.91 0.63 176.06 176.1 0.275

T WSE = water surface elevation

2Flow Control provided by 24” weir opening in top of the Type Ill Flow Control Catch Basin.

3 Water Quality WSE corresponding to the plans is shown in Surface Test Table 5 (174.55). The above WSE for the
water quality storm assumes free flow through the media.

The RG has been sized to drain the water quality storm below the growing media in 25
hours from the start of the event, which is less than the required 54 hours per the COS
Design Standards. See the HydroCAD Summaries in Appendix C for drain time during
the water quality storm.

As noted above the developed release from the site is less than or equal to that of the
predeveloped release for all design storms.

A summary of the rain garden geometry and required drain rock is provided in Table 4
below. Please note that the RG requires drain rock with areas shown in Table 4 (and
denoted on the Civil Drawings) to detain and control the design storms in conformance
with COS standards.
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Table 4 | Facility Sizing Summary - RG 1

Facility Facility Elevations? Facility Surface Area? Required Drain Depth of

D1 (ft) (SF) Rock Surface Drain Rock
Top Bottom Top Bottom Area (in)
(SF)
RG 177.0 1741 8,540 2,610 3,860 48

1 All facilities are privately owned and maintained stormwater GS| facilities.
2The top facility elevation and corresponding square footage area refer to the top of the 3:1 slope. The bottom
elevation and corresponding square footage area refer to the bottom of the 3:1 slope.

The HydroCAD modeled release rates and water surface elevations (WSE) shown in
Table 3 assume free-flow though the rain garden growing media. Release from the rain
garden facility can also be controlled by the filtration capacity of the growing media. To
verify the entire WQ storm event is filtered through the growing media for treatment, the
rain garden hydraulics were also modeled at the facility surface with an assumed
filtration rate of 2 in/hr per COS Design Standards. The surface tests were calculated
using Darcy’s Law of hydraulic conductivity with the groundwater elevation set 1.5 feet
below the surface to represent the 1.5 feet (18 inches) of growing media thickness per
COS Design Standards. The rain gardens provide treatment for the entire developed
basin. See the HydroCAD analysis in Appendix C for surface test calculations.

Table 5 | Surface Filtration Test Summary — WQ Storm

Facility ID*  Facility Bottom Elevation (ft) Max. Treatment Elevation?2 WSE (ft)

RG 174.10 174.60 174.55

1 The facility is a privately owned and maintained rain garden
2Elevation at which water overtops the 24-inch inlet in the top of the Type Ill Flow Control Catch Basin
within rain garden.

3.4 CONVEYANCE CAPACITY CALCULATIONS

Per the COS Design Standards for sites less than 50 acres, the stormwater facilities were
designed to convey the developed 100-year, 24-hour storm which has a total peak flow of
0.63 cfs released from the RG. The 100-year stormwater runoff is conveyed from the rain
garden by a 12-inch pipe. See the Civil Drawings for more detail. The 12-inch pipe has a
full-flow capacity of 1.42 cfs using a minimum slope of 0.3%.
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3.5 SUMMARY

The stormwater system has been designed to release half the 2-year, 24-hour, the 10-year,
24-hour, the 25-year, 24-hour, and the 100-year, 24-hour storm events at rates less than
their respective pre-developed storm. The proposed design also treats the water quality
storm in less than the required 54 hours from the start of the storm event. Therefore, the
project meets the flow control and treatment requirements as set forth in Administrative
Rule 109 Division 004 - Stormwater System.
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Soil Map—Marion County Area, Oregon
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Soil Map—Marion County Area, Oregon
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Soil Map—Marion County Area, Oregon

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
WuUA Woodburn silt loam, 0 to 3 3.6 100.0%
percent slopes
Totals for Area of Interest 3.6 100.0%
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Hydrologic Soil Group—Marion County Area, Oregon
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Hydrologic Soil Group—Marion County Area, Oregon
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Hydrologic Soil Group—Marion County Area, Oregon

Hydrologic Soil Group

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

Woodburn silt loam, 0 to |C 3.6
3 percent slopes

100.0%

Totals for Area of Interest 3.6

100.0%

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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

i

Natural Resources Web Soil Survey
Conservation Service National Cooperative Soil Survey

11/2/2022
Page 3 of 4



Hydrologic Soil Group—Marion County Area, Oregon

Tie-break Rule: Higher

usba  Natural Resources Web Soil Survey 11/2/2022
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Blossom Aptmts V5 Type IA 24-hr Salem 2 YR Rainfall=2.20"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 9S: Predeveloped

Runoff = 0.08 cfs @ 16.84 hrs, Volume= 0.108 af, Depth= 0.38"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem 2 YR Rainfall=2.20"

Area (sf) CN Description
148,850 72 Woods/grass comb., Good, HSG C
148,850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
47.7 300 0.0220 0.10 Sheet Flow,
n=0.300 P2=2.20"
1.8 155 0.0096 1.47 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

49.5 455 Total

Subcatchment 9S: Predeveloped

Hydrograph
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Blossom Aptmts V5

Prepared by Westech Engineering Inc

Type IA 24-hr Salem 10 YR Rainfall=3.20"

HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 1
Summary for Subcatchment 9S: Predeveloped
Runoff = 0.28cfs @ 8.80 hrs, Volume= 0.265 af, Depth= 0.93"
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type |IA 24-hr Salem 10 YR Rainfall=3.20"
Area (sf) CN Description
148,850 72 Woods/grass comb., Good, HSG C
148,850 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
47.7 300 0.0220 0.10 Sheet Flow,
n=0.300 P2=2.20"
1.8 155 0.0096 1.47 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
49.5 455 Total
Subcatchment 9S: Predeveloped
Hydrograph
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Blossom Aptmts V5
Prepared by Westech Engineering Inc

Type IA 24-hr Salem 25 YR Rainfall=3.60"

HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 9S: Predeveloped
Runoff = 0.39cfs@ 8.39 hrs, Volume= 0.338 af, Depth= 1.19"
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem 25 YR Rainfall=3.60"
Area (sf) CN Description
148,850 72 Woods/grass comb., Good, HSG C
148,850 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
47.7 300 0.0220 0.10 Sheet Flow,
n=0.300 P2=2.20"
1.8 155 0.0096 1.47 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
49.5 455 Total
Subcatchment 9S: Predeveloped
Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 100 YR Rainfall=4.40"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 9S: Predeveloped

Runoff = 0.66cfs@ 8.30 hrs, Volume= 0.497 af, Depth= 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem 100 YR Rainfall=4.40"

Area (sf) CN Description
148,850 72 Woods/grass comb., Good, HSG C
148,850 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
47.7 300 0.0220 0.10 Sheet Flow,
n=0.300 P2=2.20"
1.8 155 0.0096 1.47 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

49.5 455 Total

Subcatchment 9S: Predeveloped

Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 1/2 2 YR Rainfall=1.10"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment 11S: Developed Basin

Runoff = 0.52cfs@ 7.92 hrs, Volume= 0.171 af, Depth= 0.60"
Routed to Pond 12P : RG (Added Area)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type |IA 24-hr Salem 1/2 2 YR Rainfall=1.10"

Area (sf) CN Description

98,380 98 Paved parking, HSG C
50,470 74  >75% Grass cover, Good, HSG C

148,850 90 Weighted Average

50,470 33.91% Pervious Area
98,380 66.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 11S: Developed Basin
Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 10 YR Rainfall=3.20"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 11S: Developed Basin

Runoff = 190cfs@ 7.92 hrs, Volume= 0.659 af, Depth= 2.31"
Routed to Pond 12P : RG (Added Area)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem 10 YR Rainfall=3.20"

Area (sf) CN Description

98,380 98 Paved parking, HSG C
50,470 74  >75% Grass cover, Good, HSG C

148,850 90 Weighted Average

50,470 33.91% Pervious Area
98,380 66.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 11S: Developed Basin
Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 25 YR Rainfall=3.60"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 11S: Developed Basin

Runoff = 220cfs@ 7.92 hrs, Volume= 0.760 af, Depth= 2.67"
Routed to Pond 12P : RG (Added Area)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type |IA 24-hr Salem 25 YR Rainfall=3.60"

Area (sf) CN Description

98,380 98 Paved parking, HSG C
50,470 74  >75% Grass cover, Good, HSG C

148,850 90 Weighted Average

50,470 33.91% Pervious Area
98,380 66.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 11S: Developed Basin
Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 100 YR Rainfall=4.40"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 11S: Developed Basin

Runoff = 281cfs@ 7.92 hrs, Volume= 0.967 af, Depth> 3.40"
Routed to Pond 12P : RG (Added Area)

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem 100 YR Rainfall=4.40"

Area (sf) CN Description

98,380 98 Paved parking, HSG C
50,470 74  >75% Grass cover, Good, HSG C

148,850 90 Weighted Average

50,470 33.91% Pervious Area
98,380 66.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 11S: Developed Basin
Hydrograph
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Blossom Aptmts V5

Type IA 24-hr Salem WQ Rainfall=1.38"

Prepared by Westech Engineering Inc

HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 5
Summary for Subcatchment 11S: Developed Basin
Runoff = 0.68cfs@ 7.91 hrs, Volume= 0.229 af, Depth= 0.81"
Routed to Pond 12P : RG (Added Area)
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem WQ Rainfall=1.38"
Area (sf) CN  Description
98,380 98 Paved parking, HSG C
50,470 74 >75% Grass cover, Good, HSG C
148,850 90 Weighted Average
50,470 33.91% Pervious Area
98,380 66.09% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 11S: Developed Basin
Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 1/2 2 YR Rainfall=1.10"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 1

Summary for Pond 12P: RG (Added Area)

Inflow Area = 3.417 ac, 66.09% Impervious, Inflow Depth = 0.60" for Salem 1/2 2 YR event
Inflow = 052cfs@ 7.92 hrs, Volume= 0.171 af

Outflow = 0.03 cfs @ 24.08 hrs, Volume= 0.171 af, Atten=94%, Lag= 969.6 min
Discarded = 0.03 cfs @ 24.08 hrs, Volume= 0.171 af

Primary = 0.00cfs@ 0.50 hrs, Volume= 0.000 af

Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=171.83' @ 24.08 hrs Surf.Area= 3,860 sf Storage= 5,368 cf

Plug-Flow detention time= 1,721.0 min calculated for 0.171 af (100% of inflow)
Center-of-Mass det. time= 1,721.8 min ( 2,440.2 - 718.4)

Volume Invert Avail.Storage _ Storage Description
#1 168.35' 23,888 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
168.35 3,860 0.0 0 0 3,860
172.60 3,860 40.0 6,562 6,562 4,796
174.09 2,610 0.1 5 6,567 6,081
174.10 2,610 100.0 26 6,593 6,083
175.00 4,460 100.0 3,145 9,737 7,943
176.00 6,760 100.0 5,570 15,308 10,258
177.00 10,540 100.0 8,580 23,888 14,052
Device Routing Invert Outlet Devices
#1  Discarded 168.35" 0.275 in/hr Exfiltration over Wetted area
#2  Primary 171.85' 1.6" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 173.50" 2.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Primary 175.91" 2.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

iscarded OutFlow Max=0.03 cfs @ 24.08 hrs HW=171.83' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.00 cfs @ 0.50 hrs HW=168.35" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=0Orifice/Grate ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Type IA 24-hr Salem 1/2 2 YR Rainfall=1.10"

Blossom Aptmts V5

Prepared by Westech Engineering Inc

Page 2

HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC

Pond 12P: RG (Added Area)

Hydrograph
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Blossom Aptmts V5 Type IA 24-hr Salem 10 YR Rainfall=3.20"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 3

Summary for Pond 12P: RG (Added Area)

Inflow Area = 3.417 ac, 66.09% Impervious, Inflow Depth = 2.31" for Salem 10 YR event
Inflow = 1.90cfs@ 7.92 hrs, Volume= 0.659 af

Outflow = 0.33cfs @ 13.46 hrs, Volume= 0.659 af, Atten=83%, Lag= 332.4 min
Discarded = 0.06 cfs @ 13.46 hrs, Volume= 0.237 af

Primary = 0.27 cfs @ 13.46 hrs, Volume= 0.422 af

Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=175.43' @ 13.46 hrs Surf.Area= 5,386 sf Storage= 11,841 cf

Plug-Flow detention time= 834.8 min calculated for 0.659 af (100% of inflow)
Center-of-Mass det. time= 834.5 min ( 1,531.0 - 696.5 )

Volume Invert Avail.Storage _ Storage Description
#1 168.35' 23,888 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
168.35 3,860 0.0 0 0 3,860
172.60 3,860 40.0 6,562 6,562 4,796
174.09 2,610 0.1 5 6,567 6,081
174.10 2,610 100.0 26 6,593 6,083
175.00 4,460 100.0 3,145 9,737 7,943
176.00 6,760 100.0 5,570 15,308 10,258
177.00 10,540 100.0 8,580 23,888 14,052
Device Routing Invert Outlet Devices
#1  Discarded 168.35" 0.275 in/hr Exfiltration over Wetted area
#2  Primary 171.85' 1.6" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 173.50" 2.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Primary 175.91" 2.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

iscarded OutFlow Max=0.06 cfs @ 13.46 hrs HW=175.43' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.27 cfs @ 13.46 hrs HW=175.43" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.13 cfs @ 9.02 fps)
3=Orifice/Grate (Orifice Controls 0.14 cfs @ 6.54 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Type IA 24-hr Salem 10 YR Rainfall=3.20"

Blossom Aptmts V5

Prepared by Westech Engineering Inc

Page 4

HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC

Pond 12P: RG (Added Area)
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Blossom Aptmts V5 Type IA 24-hr Salem 25 YR Rainfall=3.60"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 7

Summary for Pond 12P: RG (Added Area)

Inflow Area = 3.417 ac, 66.09% Impervious, Inflow Depth = 2.67" for Salem 25 YR event
Inflow = 220cfs@ 7.92 hrs, Volume= 0.760 af

Outflow = 0.35cfs @ 14.76 hrs, Volume= 0.760 af, Atten=84%, Lag=410.2 min
Discarded = 0.06 cfs @ 14.76 hrs, Volume= 0.256 af

Primary = 0.29 cfs @ 14.76 hrs, Volume= 0.504 af

Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=175.82' @ 14.76 hrs Surf.Area= 6,309 sf Storage= 14,126 cf

Plug-Flow detention time= 838.7 min calculated for 0.760 af (100% of inflow)
Center-of-Mass det. time= 838.4 min ( 1,532.6 - 694.1)

Volume Invert Avail.Storage _ Storage Description
#1 168.35' 23,888 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
168.35 3,860 0.0 0 0 3,860
172.60 3,860 40.0 6,562 6,562 4,796
174.09 2,610 0.1 5 6,567 6,081
174.10 2,610 100.0 26 6,593 6,083
175.00 4,460 100.0 3,145 9,737 7,943
176.00 6,760 100.0 5,570 15,308 10,258
177.00 10,540 100.0 8,580 23,888 14,052
Device Routing Invert Outlet Devices
#1  Discarded 168.35" 0.275 in/hr Exfiltration over Wetted area
#2  Primary 171.85' 1.6" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 173.50" 2.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Primary 175.91" 2.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

iscarded OutFlow Max=0.06 cfs @ 14.76 hrs HW=175.82' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.06 cfs)

Primary OutFlow Max=0.29 cfs @ 14.76 hrs HW=175.82" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.13 cfs @ 9.51 fps)
3=Orifice/Grate (Orifice Controls 0.16 cfs @ 7.20 fps)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Type IA 24-hr Salem 25 YR Rainfall=3.60"

Blossom Aptmts V5

Prepared by Westech Engineering Inc

Page 8
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Pond 12P: RG (Added Area)
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Blossom Aptmts V5 Type IA 24-hr Salem 100 YR Rainfall=4.40"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 5

Summary for Pond 12P: RG (Added Area)

Inflow Area = 3.417 ac, 66.09% Impervious, Inflow Depth > 3.40" for Salem 100 YR event
Inflow = 281cfs@ 7.92 hrs, Volume= 0.967 af
Outflow = 0.70cfs @ 9.80 hrs, Volume= 0.967 af, Atten=75%, Lag=113.1 min
Discarded = 0.07cfs@ 9.80 hrs, Volume= 0.270 af
Primary = 0.63cfs@ 9.80 hrs, Volume= 0.696 af

Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=176.06' @ 9.80 hrs Surf.Area= 6,964 sf Storage= 15,722 cf

Plug-Flow detention time= 733.7 min calculated for 0.967 af (100% of inflow)
Center-of-Mass det. time= 733.4 min ( 1,423.4 - 690.0 )

Volume Invert Avail.Storage _ Storage Description
#1 168.35' 23,888 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
168.35 3,860 0.0 0 0 3,860
172.60 3,860 40.0 6,562 6,562 4,796
174.09 2,610 0.1 5 6,567 6,081
174.10 2,610 100.0 26 6,593 6,083
175.00 4,460 100.0 3,145 9,737 7,943
176.00 6,760 100.0 5,570 15,308 10,258
177.00 10,540 100.0 8,580 23,888 14,052
Device Routing Invert Outlet Devices
#1  Discarded 168.35" 0.275 in/hr Exfiltration over Wetted area
#2  Primary 171.85' 1.6" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 173.50" 2.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Primary 175.91" 2.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

iscarded OutFlow Max=0.07 cfs @ 9.80 hrs HW=176.06" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.07 cfs)

Primary OutFlow Max=0.63 cfs @ 9.80 hrs HW=176.06" (Free Discharge)
2=0rifice/Grate (Orifice Controls 0.14 cfs @ 9.80 fps)
3=Orifice/Grate (Orifice Controls 0.17 cfs @ 7.58 fps)
4=Broad-Crested Rectangular Weir (Weir Controls 0.33 cfs @ 1.09 fps)
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Pond 12P: RG (Added Area)
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Blossom Aptmts V5 Type IA 24-hr Salem WQ Rainfall=1.38"

Prepared by Westech Engineering Inc
HydroCAD® 10.20-2h s/n 07289 © 2024 HydroCAD Software Solutions LLC Page 9

Summary for Pond 12P: RG (Added Area)

Inflow Area = 3.417 ac, 66.09% Impervious, Inflow Depth = 0.81" for Salem WQ event
Inflow = 0.68cfs@ 7.91 hrs, Volume= 0.229 af

Outflow = 0.08 cfs @ 21.82 hrs, Volume= 0.229 af, Atten=88%, Lag= 834.8 min
Discarded = 0.03cfs @ 21.82 hrs, Volume= 0.186 af

Primary = 0.05cfs @ 21.82 hrs, Volume= 0.044 af

Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=172.43' @ 21.82 hrs Surf.Area= 3,860 sf Storage= 6,303 cf

Plug-Flow detention time= 1,584.5 min calculated for 0.229 af (100% of inflow)
Center-of-Mass det. time= 1,585.5 min (2,298.9 - 713.4 )

Volume Invert Avail.Storage _ Storage Description
#1 168.35' 23,888 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
168.35 3,860 0.0 0 0 3,860
172.60 3,860 40.0 6,562 6,562 4,796
174.09 2,610 0.1 5 6,567 6,081
174.10 2,610 100.0 26 6,593 6,083
175.00 4,460 100.0 3,145 9,737 7,943
176.00 6,760 100.0 5,570 15,308 10,258
177.00 10,540 100.0 8,580 23,888 14,052
Device Routing Invert Outlet Devices
#1  Discarded 168.35" 0.275 in/hr Exfiltration over Wetted area
#2  Primary 171.85' 1.6" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#3  Primary 173.50" 2.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Primary 175.91" 2.0"long x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00
Coef. (English) 2.80 2.92 3.08 3.30 3.32

iscarded OutFlow Max=0.03 cfs @ 21.82 hrs HW=172.43' (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.03 cfs)

Primary OutFlow Max=0.05 cfs @ 21.82 hrs HW=172.43" (Free Discharge)
2=0Orifice/Grate (Orifice Controls 0.05 cfs @ 3.46 fps)
3=0Orifice/Grate ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Blossom Aptmts V3 Type IA 24-hr Salem WQ Rainfall=1.38"
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Summary for Subcatchment 3S: Developed Basin

Runoff = 0.625cfs@ 7.91 hrs, Volume= 0.211 af, Depth= 0.80"
Routed to Pond 6P : RG

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Type IA 24-hr Salem WQ Rainfall=1.38"

Area (sf) CN Description

90,700 98 Paved parking, HSG C
47,000 74  >75% Grass cover, Good, HSG C

137,700 90 Weighted Average

47,000 34.13% Pervious Area
90,700 65.87% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 3S: Developed Basin

o5 N

0.05— ————————————————————————————
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Blossom Aptmts V3 Type IA 24-hr Salem WQ Rainfall=1.38"

Prepared by Westech Engineering Inc
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Summary for Pond 6P: RG

Inflow Area = 3.161 ac, 65.87% Impervious, Inflow Depth = 0.80" for Salem WQ event
Inflow = 0.625cfs @ 7.91 hrs, Volume= 0.211 af

Outflow = 0191 cfs@ 9.08 hrs, Volume= 0.211 af, Atten=69%, Lag= 69.9 min
Discarded = 0.191cfs@ 9.08 hrs, Volume= 0.211 af

Routing by Stor-Ind method, Time Span= 0.50-120.00 hrs, dt= 0.05 hrs
Peak Elev=174.55' @ 9.08 hrs Surf.Area= 3,252 sf Storage= 1,330 cf

Plug-Flow detention time= 50.4 min calculated for 0.211 af (100% of inflow)
Center-of-Mass det. time= 50.4 min ( 764.0 - 713.6 )

Volume Invert Avail.Storage Storage Description
#1 174 .10' 7,559 cf Custom Stage Data (Conic)Listed below (Recalc)
Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)
174.10 2,610 0.0 0 0 2,610
175.00 3,950 100.0 2,931 2,931 3,962
176.00 5,340 100.0 4,628 7,559 5,373
Device Routing Invert OQutlet Devices

#1  Discarded 174.10' 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 172.60'

iscarded OutFlow Max=0.191 cfs @ 9.08 hrs HW=174.55" (Free Discharge)
1=Exfiltration ( Controls 0.191 cfs)
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1.0 INTRODUCTION

GeoEngineers, Inc. (GeoEngineers), is pleased to submit this geotechnical engineering report for
the proposed Blossom Drive Apartments located at the property at 3480 Blossom Drive NE in Salem,
Oregon. Our understanding of the project is based on information provided to us by Mr. Chris Anderson of
Clutch Industries, LLC, including a “Proposed Site Plan” dated June 10, 2020, that was prepared by others.
The location of the site relative to the surrounding area is shown in the Vicinity Map, Figure 1.

Based on the information provided to us, we understand that the project consists of constructing a total of
eight apartment buildings (Buildings 1 through 8), that are two- or three-story wood-framed structures, as
well as associated paved parking and drive areas. The apartment development would be located to the
south of the current private residence at 3480 Blossom Drive NE, in areas of the property generally
consisting of an agricultural use area that includes farm-related structures and an open grass field. Building
and pavement traffic loads were not provided. We have assumed typical light wood-frame structural loads
consistent with development of two- and three-story wood-framed apartment structures with assumed
maximum column and wall loads on the order of 30 kips per column and 2 to 3 kips per lineal foot (kIf)
respectively, and floor loads for slabs on grade of 100 pounds per square foot (psf) or less. We have also
assumed that maximum cuts and fills will be less than 2 feet each, and that no on-site retaining walls will
be required.

2.0 SCOPE OF SERVICES

The purpose of our services was to evaluate soil and groundwater conditions as a basis for developing
geotechnical design and construction recommendations for the proposed apartment development project.

Our proposed scope of services included the following:

1. Reviewed existing available subsurface soil and groundwater information, geologic maps and other
available geotechnical engineering related information pertinent to the site.

2. Coordinated and managed the field investigation, including public utility notification and scheduling of
subcontractors and GeoEngineers’ field staff.

3. Explored subsurface soil and groundwater conditions at the site by drilling a total of eight borings. Six
borings (B-1 through B-6) advanced within proposed apartment building footprints, each extending to
a depth of 16%% feet below ground surface (bgs), and two borings (B-7 and B-8) advanced in proposed
paved and parking areas, extending to a depth of 6% feet bgs. Exploration locations are shown in the
Site Plans, Figures 2A and 2B. Logs of each exploration are provided in Appendix A.

4. Obtained samples at representative intervals from the explorations, observed groundwater conditions
and maintained detailed logs in general accordance with ASTM International (ASTM) Standard
Practices Test Method D 2488. Qualified staff from our office observed and documented field activities.

5. Performed two infiltration tests (IT-1 and IT-2) at select locations at the project site as shown in Figures
2A and 2B. Infiltration testing was conducted as required by Division 004 of the City of Salem
Department of Public Works Administrative Rules Design Standards (COSDS).
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6. Performed laboratory tests on selected soil samples obtained from the explorations to evaluate
pertinent engineering characteristics. Laboratory test results are included in the exploration logs in
Appendix A.

7. Provided a geotechnical evaluation of the site and provided project-specific design recommendations
in this geotechnical report that address the following geotechnical components:

a.

b.

A general description of site topography, geology and subsurface conditions.

An opinion as to the adequacy of the proposed development from a geotechnical engineering
standpoint.

Recommendations for site preparation measures, including disposition of undocumented fill
and unsuitable native soils, recommendations for temporary cut slopes and constraints for wet
weather construction.

Provide estimates of groundwater level and management recommendations.

Recommendations for temporary excavation and temporary excavation protection, such as
excavation sheeting and bracing.

Recommendations for earthwork construction, including use of on-site and imported structural
fill, and fill placement and compaction requirements.

Recommendations for shallow foundations to support the proposed structures, including
minimum width and embedment, design soil bearing pressures, settlement estimates (total
and differential), coefficient of friction and passive earth pressures for sliding resistance.

Recommendations for supporting on-grade slabs, including base rock, capillary break, and
modulus of subgrade reaction.

Summary of infiltration testing and discussion of suitability of on-site infiltration facilities based
on subsurface conditions.

Seismic design parameters, including soil site class evaluation in accordance with the current
version of the International Building Code (IBC).

Our geotechnical work has been directly supervised by a professional engineer licensed in the state of

Oregon.

3.0 SITE CONDITIONS

3.1. Surface Conditions

The proposed new development is located in an approximate 3.5-acre farm property consisting of several
farm structures, fencing, trees, and an open grass field. The property is generally level to gently undulating,
with the majority of the site ground surface elevation between approximately 179 and 186 feet North
American Vertical Datum 1988 (NAVD 88). Site surface conditions are shown in Figures 2A and 2B.
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3.2. Site Geology

The geology of the site is mapped by Tolan and Beeson (2000) as underlain by Holocene to Pleistocene
“older alluvium” of the Willamette River and its tributaries, described as “.....poorly indurated glaciofluvial
clays and silts deposited by the catastrophic (Missoula) Floods.”

Our on-site investigation suggests that the site geology is generally consistent with the published mapping
and our experience in the area. Subsurface conditions encountered in our borings suggest the shallow soils
are typically silt.

3.3. Subsurface Conditions

We completed field explorations at the project site on July 14, 2020. Our explorations included eight drilled
borings (B-1 through B-8) to depths of between 6% to 16%2 feet bgs, two infiltration tests (IT-1 and IT-2) at
depths of 3 and 2.5 feet bgs, respectively, and two dynamic cone penetrometer (DCP) readings (DCP-1 and
DCP-2) to depths of approximately 42 inches bgs. A summary of our exploration methods as well as the
boring logs/infiltration test logs can be found in Appendix A. Laboratory test results are also provided in the
exploration logs and described in Appendix A. The approximate locations of the explorations are shown in
Figures 2A and 2B.

At the time of our explorations, the site was surfaced with a gravel driveway, mowed grass lawn, and a tall
grass field that included an approximate 6-inch-thick rootzone/topsoil layer with a tilled soil zone that
extended to a depth of 12 to 18 inches. The surface soil is generally underlain by 15 or more feet of medium
stiff to very stiff silt and silt with sand to the maximum depth explored.

3.4. Groundwater

Groundwater was not encountered during drilling and likely present at depths greater than 15 feet bgs.
Groundwater may be present at shallower depths in a perched or capillary condition during wet times of
the year or during extended periods of wet weather. Groundwater conditions at the site are expected to
vary seasonally due to rainfall events and other factors not observed in our explorations.

4.0 CONCLUSIONS

4.1. General

Based on our explorations, testing and analyses, it is our opinion that the site is suitable for the proposed
project from a geotechnical standpoint, provided the recommendations in this report are included in design
and construction. We offer the following summary of conclusions regarding geotechnical design at the site.

m Groundwater was not encountered in the upper 15 feet bgs during drilling.

B Surface conditions at the site consist primarily of undeveloped areas covered with field-type grass;
therefore, stripping will be required in all proposed development areas. We anticipate a stripping depth
of approximately 6 inches bgs to remove the grass roots and topsoil layer. The upper tilled zone is
considered disturbed and classified as undocumented fill. The upper tilled zone should be compacted
after stripping and prior to placement of fill.

B Measured infiltration rates generally range from 0.4 to 0.7 inches/hour (in/hr). In general, soils with
infiltration rates less than 2 in/hr are not well suited as the sole means of stormwater disposal for sites.
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In addition, relatively shallow groundwater levels limit the depth to which infiltration facilities can be
extended.

B Typical infiltration facilities require at least 5 feet of separation between the base of the facility and the
seasonal high groundwater level. Groundwater was not encountered at depths of at least 15 feet bgs.

m On-site near surface soils generally consist of silt. The silty soil will become significantly disturbed when
trafficked during earthwork, particularly when construction traffic over the site occurs during periods of
wet weather or when the moisture content of the soil is more than a few percentage points above
optimum. Wet weather construction practices will be required over exposed native soils unless
earthwork occurs during the dry summer months (typically mid-July to mid-September).

m Proposed structures can be satisfactorily supported on continuous and isolated shallow foundations
supported on medium stiff to very stiff native soils or on structural fill that extends to native soil.

H Based on proposed development, our foundation recommendations are based on maximum
anticipated loads of 30 kips or less for columns, 3 klf or less for walls, and floor loads of 100 psf or
less. Based on these design loads, we estimate total settlement to be less than 1 inch. If larger
structural loads are anticipated, we should review and reassess the estimated settlement.

m Fill material encountered at subgrade elevation should be evaluated by GeoEngineers during
construction. Soft fill or fill with significant debris or unsuitable material should be removed to native
stiff or firmer material and replaced with compacted structural fill.

m Slabs-on-grade will be satisfactorily supported on medium stiff to very stiff native soils with a minimum
6-inch-thick layer of compacted crushed rock base overlying approved subgrade or on structural fill
over medium stiff to stiff native soils.

m Standard pavement sections prepared as described in this report will suitably support the estimated
traffic loads provided the site subgrade is prepared as recommended.

5.0 INFILTRATION TESTING

5.1. General

As is typical for development projects in the Salem area, we conducted infiltration tests on site to assist in
evaluation of the site for potential stormwater infiltration design. We conducted two infiltration tests, at
depths of 2.5 and 3 feet bgs; one (IT-1) near Blossom Drive NE at the entrance to the site and near boring
B-7, the other (IT-2) near the center of the open grass field and boring B-8. This is a typical depth for
consideration of stormwater disposal.

Testing was conducted using the encased falling head procedure consistent with the method outlined in
“Division 004" of the COSDS. A 2- to 3-inch-thick layer of pea gravel was placed in the pipes prior to adding
water to diminish disturbance from flowing water at the base of the pipe interior. The test areas were pre-
soaked over a 4-hour period by repeated addition of water into the pipe when necessary. A good seal was
present between the base of the pipe and the underlying soil in our opinion.

In both infiltration tests (IT-1 and IT-2), after the saturation period, the pipe was filled with clean water to at
least 1 foot above the bottom of the pipe placed in the boring. The drop in water level was measured over
a period of time after the soak period. In the case where water levels fall during the time-measured testing,
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infiltration rates diminish as a result of less head from the water column in the test. Field test results are
summarized in Table 1.

TABLE 1. INFILTRATION RESULTS

Field Measured Infiltration
Ratet
(inches/hour)

Infiltration Location Depth USCS Material
Test No. (feet) Type

-1 North area of site 3 ML 0.4100.7
(near B-7)

-2 South-central area of site o5 ML 0.410 0.7
(near B-8)

Notes:
1 Appropriate factors should be applied to the field-measured infiltration rate, based on the design methodology and specific system.
USCS = Unified Soil Classification System

Infiltration rates shown in Table 1 are field-measured rates and represent a relatively short-term measured
rate. Factors of safety have not been applied for the type of infiltration system being considered, or for
variability that may be present in the on-site soil. In our opinion, and consistent with the state of the practice,
correction factors should be applied to this measured rate to reflect the small area of testing and the
number of tests conducted.

Appropriate correction factors should be applied by the project civil engineer to account for long-term
infiltration parameters. From a geotechnical perspective, we recommend a factor of safety (correction
factor) of at least 2 be applied to this type of field infiltration testing result to account for potential soil
variability with depth and location within the area tested. In addition, the stormwater system design
engineer should determine and apply appropriate remaining correction factor values, or factors of safety,
to account for repeated wetting and drying that occur in this area, degree of in-system filtration, frequency
and type of system maintenance, vegetation, potential for siltation and bio-fouling, etc., as well as system
design correction factors for overflow or redundancy, and base and facility size.

Actual depths, lateral extent, and estimated infiltration rates can vary from the values presented above.
Field testing/confirmation during construction is often required in large or long systems or other situations
where soil conditions may vary within the area where the system is constructed. The results of this field
testing during construction might necessitate that the infiltration locations be modified to achieve the
design infiltration rate for the overall system.

Even in the best of circumstances. the infiltration flow rate of a focused stormwater system typically
diminishes over time as suspended solids and precipitates in the stormwater slowly clog the void spaces
between soil particles or cake on the infiltration surface. The serviceable life of a stormwater system can
be extended by pre-filtering or with on-going accessible maintenance. Eventually, most systems will fail and
will need to be replaced or have media regenerated or replaced. We recommend that infiltration systems
include an overflow that is connected to a suitable discharge point. Also, infiltration systems can cause
localized high groundwater levels and should not be located near basement walls, retaining walls, or other
embedded structures unless these are specifically designed to account for resulting hydrostatic pressure.
Infiltration locations should not be located on or adjacent to sloping ground, unless it is approved by the
project geotechnical engineer of record, and should not be infiltrated at a location that allows for flow to
travel laterally toward a slope face, such as a mounded water condition or too near the slope face.
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5.2. Suitability of Infiltration System

Successful design and implementation of stormwater infiltration systems, and whether a system is suitable
for a development depend on several site-specific factors. Stormwater infiltration systems are generally
best suited for sites having sandy or gravelly soil with saturated hydraulic conductivities greater than
2 in/hr. Sites with silty or clayey soil, including sites with fine sand, silty sand such as at the upper portions
of this site, or gravel with a high percentage of silt or clay in the matrix are generally not well suited for
stormwater infiltration. Soil that has higher fine-grained matrices is susceptible to volumetric change and
softening during wetting and drying cycles. Fine-grained soil also has large variations in the magnitude of
infiltration rates because of bedding and stratification that occurs during deposition and often has thin
layers of less permeable or impermeable soil within a larger layer.

As a result of fine-grained soil conditions and relatively low measured infiltration rates, we recommend
infiltration of stormwater not be used in the upper soils, or at the very least not be used as the sole method
of stormwater management at this site unless those design factors can be otherwise accounted for by
increasing infiltration area or coupling with other methods of stormwater disposal. At a minimum, an
overflow method should be provided for the overall system.

6.0 EARTHWORK RECOMMENDATIONS

6.1. Site Preparation

In general, site preparation and earthwork for site development will include demolition of existing farm
structures, excavation for removal of existing tree and tree root removal, stripping and grubbing, grading
the site and excavating for utilities and foundations, and may also include removal or relocation of existing
site utilities where present beneath proposed buildings.

6.1.1. Demolition

Existing structures should be demolished and removed from the site. If present, existing utilities that will
be abandoned on site should be identified prior to project construction. Abandoned utility lines beneath
proposed structural areas should be completely removed or filled with grout if abandoned and left in-place
in order to reduce potential settlement or caving in the future. Materials generated during demolition of
existing utilities should be transported off site for disposal.

Existing voids and new depressions created due to removal of existing utilities, or other subsurface
elements, should be cleaned of loose soil or debris down to firm soil and backfilled with compacted
structural fill. Disturbance to a greater depth should be expected if site preparation and earthwork are
conducted during periods of wet weather.

6.1.2. Stripping and Grubbing

Based on our observations at the site, we estimate that the depth of stripping of on-site organics in grass-
covered areas will be on the order of about 6 inches. Greater stripping depths may be required to remove
localized zones of loose or organic soil, and in areas where moderate to heavy vegetation may be present,
or surface disturbance has occurred. In addition, if present in areas of proposed development, the primary
root systems of trees should be completely removed. Stripped material should be transported off site for
disposal or processed and used as fill in landscaping areas.
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Where encountered, trees and their root balls should be grubbed to the depth of the roots, which could
exceed 3 feet bgs. Depending on the methods used to remove the preceding material, considerable
disturbance and loosening of the subgrade could occur. We recommend that disturbed soil be removed to
expose stiff native soil. The resulting excavations should be backfilled with structural fill.

6.2. Subgrade Preparation and Evaluation

Upon completion of site preparation activities, exposed subgrades that are to receive fill should be
compacted in-place prior to fill placement due to the presence of a tilled zone that extends to depths of
12 to 18 inches bgs. If site grading extends to below these depths, and to the native in-place (non-tilled)
soils, compaction of in-place subgrade is not required.

Exposed subgrades should be proof-rolled with a fully loaded dump truck or similar heavy rubber-tired
construction equipment where space allows to identify soft, loose or unsuitable areas. Probing may be used
for evaluating smaller areas or where proof-rolling is not practical. Proof-rolling and probing should be
conducted prior to placing fill, and should be performed by a representative of GeoEngineers who will
evaluate the suitability of the subgrade and identify areas of yielding that are indicative of soft or loose soil.
If soft or loose zones are identified during proof-rolling or probing, these areas should be excavated to the
extent indicated by our representative and replaced with structural fill.

As discussed in Section 4.1 of this report, the native fine-grained, silty soil can be sensitive to small changes
in moisture content and will be difficult, if not impossible, to compact adequately during wet weather. While
tilling and compacting the subgrade is the economical method for subgrade improvement, it will likely only
be possible during extended dry periods and following moisture conditioning of the soil.

During wet weather, or when the exposed subgrade is wet or unsuitable for proof-rolling, the prepared
subgrade should be evaluated by observing excavation activity and probing with a steel foundation probe.
Observations, probing, and compaction testing should be performed by a member of our staff. Wet soil that
has been disturbed due to site preparation activities or soft or loose zones identified during probing should
be removed and replaced with compacted structural fill.

6.3. Subgrade Protection and Wet Weather Considerations

The upper fine-grained soils at the site are highly susceptible to moisture. Wet weather construction
practices will be necessary if work is performed during periods of wet weather. If site grading will occur
during wet weather conditions, it will be necessary to use track-mounted equipment, load material into
trucks supported on gravel work pads and employ other methods to reduce ground disturbance. The
contractor should be responsible to protect the subgrade during construction, reflective of their proposed
means and methods and time of year.

Earthwork planning should include considerations for minimizing subgrade disturbance. The following
recommendations can be implemented if wet weather construction is considered:

B The ground surface in and around the work area should be sloped so that surface water is directed to
a sump or discharge location. The ground surface should be graded such that areas of ponded water
do not develop. Measures should be taken by the contractor to prevent surface water from collecting
in excavations and trenches. Measures should be implemented to remove surface water from the work
area.
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m Earthwork activities should not take place during periods of heavy precipitation.
m Slopes with exposed soils should be covered with plastic sheeting or similar means.

B The site soils should not be left uncompacted and exposed to moisture. Sealing the surficial soils by
rolling with a smooth-drum roller prior to periods of precipitation will reduce the extent to which these
soils become wet or unstable.

m Construction activities should be scheduled so that the length of time that soils are left exposed to
moisture is reduced to the extent practicable.

m Construction traffic should be restricted to specific areas of the site, preferably areas that are surfaced
with working pad materials not susceptible to wet weather disturbance such as haul roads and rocked
staging areas.

B When on-site fine-grained soils are wet of optimum, they are easily disturbed and will not provide
adequate support for construction traffic or the proposed development. The use of granular haul roads
and staging areas will be necessary for support of construction traffic. Generally, a 12- to 16-inch-thick
mat of imported granular base rock aggregate material is sufficient for light staging areas for building
pad and light staging activities but is not expected to be adequate to support repeated heavy equipment
or truck traffic. The granular mat for haul roads and areas with repeated heavy construction traffic
should be increased to between 18 and 24 inches. The actual thickness of haul roads and staging
areas should be based on the contractor’s approach to site development, and the amount and type of
construction traffic.

m During periods of wet weather, concrete should be placed as soon as practical after preparation of the
footing excavations. Foundation bearing surfaces should not be exposed to standing water. If water
collects in the excavation, it should be removed before placing structural fill or reinforcing steel.
Subgrade protection for foundations consisting of a lean concrete mat may be necessary if footing
excavations are exposed to extended wet weather conditions.

m The base rock (Aggregate Base and Aggregate Subbase) thicknesses described in Section 9.0 of this
report is intended to support post-construction design traffic loads. The design base rock thicknesses
will likely not support repeated heavy construction traffic during site construction, or during pavement
construction. A thicker base rock section, as described above for haul roads, will likely be required to
support construction traffic.

During wet weather, or when the exposed subgrade is wet or unsuitable for proof-rolling, the prepared
subgrade should be evaluated by observing excavation activity and probing with a steel foundation probe.
Observations, probing and compaction testing should be performed by a member of our staff. Wet soil that
has been disturbed due to site preparation activities or soft or loose zones identified during probing should
be removed and replaced with compacted structural fill.

6.4. Cement Treated Subgrade Design

These recommendations are included as a potential alternative to the use of imported granular material
for wet weather structural fill provided areas being graded or developed make the cement treating process
a feasible option.

An experienced contractor may be able to amend the on-site soil with portland cement to obtain suitable
support properties. Successful use of soil amendment depends on the use of correct mixing techniques,
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soil moisture content and amendment quantities. Specific recommendations, based on exposed site
conditions, for soil amending can be provided if necessary. However, for preliminary planning purposes, it
may be assumed that a minimum of 5 percent cement (by dry weight, assuming a unit weight of 1200 pounds
per cubic foot [pcf]) will be sufficient for subgrade and general fill amendment. Treatment depths of 12 to
16 inches for roadway subgrades are typical (assuming a seven-day unconfined compressive strength of at
least 80 pounds per square inch [psi]), though they may be adjusted in the field depending on site
conditions. Soil amending should be conducted in accordance with the specifications provided in Oregon
Structural Specialty Code 00344 (Treated Subgrade).

Portland cement-amended soil is hard and has low permeability; therefore, this soil does not drain well nor
is it suitable for planting. Future landscape areas should not be cement amended, if practical, or
accommodations should be planned for drainage and planting. Cement amendment should not be used if
runoff during construction cannot be directed or drained away from areas that would be negatively affected
by runoff from the amended surface, including adjacent building foundations, low-lying wet areas or active
waterways, and area drainage paths.

We recommend a target strength for cement-amended soils of 80 psi. The amount of cement used to
achieve this target generally varies with moisture content and soil type. It is difficult to predict field
performance of soil to cement amendment due to variability in soil response, and we recommend laboratory
testing to confirm expectations. However, for preliminary design purposes, 4 to 5 percent cement by weight
of dry soil can generally be used when the soil moisture content does not exceed approximately 25 percent.
If the soil moisture content is in the range of 25 to 35 percent, 5 to 7 percent by weight of dry soil is
recommended. The amount of cement added to the soil may need to be adjusted based on field
observations and performance.

When used for construction of pavement, staging, or haul road subgrades, the amended surface should be
protected from abrasion by placing a minimum 4-inch thickness of crushed rock. To prevent strength loss
during curing, cement-amended soil should be allowed to cure for a minimum of four days prior to placing
the crushed rock. The crushed rock may typically become contaminated with soil during construction.
Contaminated base rock should be removed and replaced with clean rock in pavement areas such that the
minimum thickness of free-draining base at the surface is 4 inches.

It is not possible to amend soil during heavy or continuous rainfall. Work should be completed during
suitable conditions.

6.5. Excavation

Based on the materials encountered in our subsurface exploration, it is our opinion that conventional
earthmoving equipment in proper working condition should be capable of making necessary general
excavations.

The earthwork contractor should be responsible for reviewing this report, including the boring logs,
providing their own assessments, and providing equipment and methods needed to excavate the site soils
while protecting subgrades.
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6.6. Dewatering

As discussed in Section 3.4 of this report, groundwater was not encountered during drilling in the upper
15 feet at the site. We do not anticipate excavations to extend below this depth. However, if excavations
do extend into saturated/wet soils they should be dewatered. Sump pumps are expected to adequately
address groundwater encountered in shallow excavations. Deeper excavations may require more intensive
or filtered dewatering or use of well points. Deeper excavations that extend below groundwater into sandier
soils may be difficult to dewater with conventional sumps because inflow of water may promote a “running
soils” condition into excavations, where sandy material flows in with seeping groundwater. For deep
excavations or where running soils are encountered, dewatering from well points would likely be required
to maintain an open and workable trench.

In addition to groundwater seepage and upward confining flow, surface water inflow to the excavations
during the wet season can be problematic. Provisions for surface water control during earthwork and
excavations should be included in the project plans and should be installed prior to commencing earthwork.

6.7. Trench Cuts and Trench Shoring

All trench excavations should be made in accordance with applicable Occupational Safety and Health
Administration (OSHA) and state regulations. Site soils within expected excavation depths typically range
from medium stiff to stiff silt. In our opinion, native soils are generally OSHA Type B, provided there is no
seepage and excavations occur during periods of dry weather. Excavations deeper than 4 feet should be
shored or laid back at an inclination of 1H:1V (horizontal to vertical) for Type B soils. Flatter slopes may be
necessary if workers are required to enter. Excavations made to construct footings or other structural
elements should be laid back or shored at the surface as necessary to prevent soil from falling into
excavations.

Shoring for trenches less than 6 feet deep that are above the effects of groundwater should be possible
with a conventional box system. Slight to moderate sloughing should be expected outside the box. Shoring
deeper than 6 feet or below the groundwater table should be designed by a registered engineer before
installation. Further, the shoring design engineer should be provided with a copy of this report.

In our opinion, the contractor will be in the best position to observe subsurface conditions continuously
throughout the construction process and to respond to the soil and groundwater conditions. Construction
site safety is generally the sole responsibility of the contractor, who also is solely responsible for the means,
methods and sequencing of the construction operations and choices regarding excavations and shoring.
Under no circumstances should the information provided by GeoEngineers be interpreted to mean that
GeoEngineers is assuming responsibility for construction site safety or the contractor’s activities; such
responsibility is not being implied and should not be inferred.

6.8. Erosion Control

Erosion control plans are required on construction projects located within Marion County in accordance
with Oregon Administrative Rules (OAR) 340-41-006 and 340-41-455 and City of Salem (City) regulations.
Measures that can be employed to reduce erosion include the use of silt fences, hay bales, buffer zones of
natural growth, sedimentation ponds and granular haul roads.
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6.9. Structural Fill and Backfill
6.9.1. General

Structural areas include areas beneath foundations, floor slabs, pavements, and any other areas intended
to support structures or within the influence zone of structures, should generally meet the criteria for
structural fill presented below. All structural fill soils should be free of debris, clay balls, roots, organic
matter, frozen soil, man-made contaminants, particles with greatest dimension exceeding 4 inches (3-inch
maximum particle size in building footprints) and other deleterious materials. The suitability of soil for use
as structural fill will depend on the gradation and moisture content of the soil. As the amount of fines in the
soil matrix increases, the soil becomes increasingly more sensitive to small changes in moisture content
and achieving the required degree of compaction becomes more difficult or impossible. Recommendations
for suitable fill material are provided in the following sections.

6.9.2. On-Site Soils

On-site near-surface soil consists of native silt. On-site soils can be used as structural fill, provided the
material meets the above requirements, although due to moisture sensitivity, this material will likely be
unsuitable as structural fill during most of the year. If the soil is too wet to achieve satisfactory compaction,
moisture conditioning by drying back the material will be required. If the material cannot be properly
moisture conditioned, we recommend using imported material for structural fill.

An experienced geotechnical engineer from GeoEngineers should determine the suitability of on-site soil
encountered during earthwork activities for reuse as structural fill.

6.9.3. Imported Select Structural Fill

Select imported granular material may be used as structural fill. The imported material should consist of
pit or quarry run rock, crushed rock, or crushed gravel and sand that is fairly well-graded between coarse
and fine sizes (approximately 25 to 65 percent passing the U.S. No. 4 sieve). It should have less than
5 percent passing the U.S. No. 200 sieve and have a minimum of 75 percent fractured particles according
to American Association of State Highway and Transportation Officials (AASHTO) TP-61.

6.9.4. Aggregate Base

Aggregate base material located under floor slabs and pavements and crushed rock used in footing
overexcavations should consist of imported clean, durable, crushed angular rock. Such rock should be well-
graded, have a maximum particle size of 1 inch and have less than 5 percent passing the U.S. No. 200
sieve (3 percent for retaining walls), and meet the gradation requirements in Table 2. In addition, aggregate
base shall have a minimum of 75 percent fractured particles according to AASHTO TP-61 and a sand
equivalent of not less than 30 percent based on AASHTO T-176.

TABLE 2. RECOMMENDED GRADATION FOR AGGREGATE BASE

Percent Passing

Sieve Size (by weight)
1 inch 100
s inch 5010 65
No. 4 40 to 60
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Sieve Size Percent Passing

(by weight)
No. 40 5to0 15
No. 200 Otob5

6.9.5. Trench Backfill

Backfill for pipe bedding and in the pipe zone should consist of well-graded granular material with a
maximum particle size of % inch and less than 5 percent passing the U.S. No. 200 sieve. The material
should be free of organic matter and other deleterious materials. Further, the backfill should meet the pipe
manufacturer’s recommendations. Above the pipe zone backfill, Imported Select Structural Fill may be used
as described above.

6.10. Fill Placement and Compaction

Structural fill should be compacted at moisture contents that are within 3 percent of the optimum moisture
content as determined by ASTM Test Method D 1557 (Modified Proctor). The optimum moisture content
varies with gradation and should be evaluated during construction. Fill material that is not near the
optimum moisture content should be moisture conditioned prior to compaction.

Fill and backfill material should be placed in uniform, horizontal lifts, and compacted with appropriate
equipment. The appropriate lift thickness will vary depending on the material and compaction equipment
used. Fill material should be compacted in accordance with Table 3, below. It is the contractor’s
responsibility to select appropriate compaction equipment and place the material in lifts that are thin
enough to meet these criteria. However, in no case should the loose lift thickness exceed 18 inches.

TABLE 3. COMPACTION CRITERIA

Compaction Requirements

Percent Maximum Dry Density Determined by

Fill Type ASTM Test Method D 1557 at + 3% of Optimum Moisture
0 to 2 Feet Below Subgrade > 2 Feet Below Subgrade Pipe Zone

Fine-grained soils (non-expansive) 92 %22 -
T o . =
Imported Granular, maximum

van
footprints)

Retaining Wall Backfill* 92 22
Nonstructural Zones 90 90 90
Trench Backfill 95 90 90
Note:

*Measures should be taken to prevent overcompaction of the backfill behind retaining walls. We recommend placing the zone
of backfill located within 5 feet of the wall in lifts not exceeding about 6 inches in loose thickness and compacting this zone
with hand-operated equipment such as a vibrating plate compactor and a jumping jack.
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A representative from GeoEngineers should evaluate compaction of each lift of fill. Compaction should be
evaluated by compaction testing unless other methods are proposed for oversized materials and are
approved by GeoEngineers during construction. These other methods typically involve procedural
placement and compaction specifications together with verifying requirements such as proof-rolling.

6.11. Slopes
6.11.1. Permanent Slopes

Permanent cut or fill slopes should not exceed a gradient of 2H:1V. Where access for landscape
maintenance is desired, we recommend a maximum gradient of 3H:1V. Fill slopes should be overbuilt by
at least 12 inches and trimmed back to the required slope to maintain a firm face.

Slopes should be planted with appropriate vegetation to provide protection against erosion as soon as
possible after grading. Surface water runoff should be collected and directed away from slopes to prevent
water from running down the face of the slope.

6.11.2. Temporary Slopes

All temporary soil cuts associated with site excavations (greater than 4 feet in depth) should be adequately
sloped back to prevent sloughing and collapse, in accordance with applicable OSHA and state guidelines.

Temporary cut slopes should not exceed a gradient appropriate for the soil type being excavated. As noted
in Section 6.7, medium stiff silt soils should be considered OSHA Soil Type B. However, because of the
variables involved, actual slope angles required for stability in temporary cut areas can only be estimated
before construction.

The stability and safety of cut slopes depend on a nhumber of factors, including:

H The type and density of the soil.
B The presence and amount of any seepage.
m Depth of cut.

m Proximity and magnitude of the cut to any surcharge loads, such as stockpiled material, traffic loads or
structures.

m Duration of the open excavation.

m Care and methods used by the contractor.

We recommend that stability of the temporary slopes used for construction be the responsibility of the
contractor, since the contractor is in control of the construction operation and is continuously at the site to
observe the nature and condition of the subsurface. If groundwater seepage is encountered within the
excavation slopes, the cut slope inclination may have to be flatter than 1.5H:1V. However, appropriate
inclinations will ultimately depend on the actual soil and groundwater seepage conditions exposed in the
cuts at the time of construction. It is the responsibility of the contractor to ensure that the excavation is
properly sloped or braced for worker protection, in accordance with applicable guidelines. To assist with
this effort, we make the following recommendations regarding temporary excavation slopes:
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m Protect the slope from erosion with plastic sheeting for the duration of the excavation to minimize
surface erosion and raveling.

m Limit the maximum duration of the open excavation to the shortest time period possible.

m Place no surcharge loads (equipment, materials, etc.) within 10 feet of the top of the slope.

More restrictive requirements may apply depending on specific site conditions, which should be
continuously assessed by the contractor.

If temporary sloping is not feasible based on-site spatial constraints, excavations could be supported by
internally braced shoring systems, such as a trench box or other temporary shoring. There are a variety of
options available. We recommend that the contractor be responsible for selecting the type of shoring
system to apply.

6.11.3. Slope Drainage

If seepage is encountered at the face of permanent or temporary slopes, it will be necessary to flatten the
slopes or install a subdrain to collect the water. We should be contacted to evaluate such conditions on a
case-by-case basis.

7.0 STRUCTURAL DESIGN RECOMMENDATIONS

7.1. Foundation Support Recommendations

Proposed structures can be satisfactorily founded on continuous strip or isolated column footings
supported on firm native soils, or on structural fill placed over native soils. Exterior footings should be
established at least 18 inches below the lowest adjacent grade. The recommended minimum footing depth
is greater than the anticipated frost depth. Interior footings can be founded a minimum of 12 inches below
the top of the floor slab. Continuous wall footings should have a minimum width equal to 18 inches. Isolated
column and continuous wall footings should have minimum widths of 24 and 18 inches, respectively. We
have assumed that the maximum isolated column loads will be on the order of 30 kips, wall loads will be
3 Kkif or less and floor loads for slabs-on-grade will be 100 psf or less for the proposed development. If
design loads exceed these values, we should be notified as our recommendations may need to be revised.

7.1.1. Foundation Subgrade Preparation

We recommend that prepared subgrades be observed by a member of our firm, who will evaluate the
suitability of the subgrade and identify any areas of yielding, which are indicative of soft or loose soil. The
exposed subgrade soil should be probed with a %2-inch-diameter steel rod. If soft, yielding or otherwise
unsuitable areas are revealed during probing the unsuitable soils should be removed and replaced with
structural fill, as needed.

Fill material encountered at subgrade elevation should be evaluated by GeoEngineers during construction.
Soft fill or fill with significant debris or unsuitable material should be removed to native medium stiff or
stiffer material and replaced with compacted structural fill. The width of the overexcavation should extend
beyond the edge of the footing a distance equal to the depth of the overexcavation below the base of the
footing.
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We recommend loose or disturbed soils be removed before placing reinforcing steel and concrete.
Foundation bearing surfaces should not be exposed to standing water. If water infiltrates and pools in the
excavation, the water, along with any disturbed soil, should be removed before placing reinforcing steel. A
thin layer (2 to 3 inches) of crushed rock can be used to provide protection to the subgrade from light foot
traffic. Compaction should be performed as described in Section 6.10.

We recommend GeoEngineers observe all foundation excavations before placing concrete forms and
reinforcing steel to determine that bearing surfaces have been adequately prepared and the soil conditions
are consistent with those observed during our explorations.

7.1.2.Bearing Capacity - Spread Footings

We recommend conventional footings be proportioned using a maximum allowable bearing pressure of
2,500 psf if supported on medium stiff or stiffer native silt or structural fill bearing on these materials. The
recommended bearing pressure applies to the total of dead and long-term live loads and may be increased
by one-third when considering earthquake or wind loads. This is a net bearing pressure. The weight of the
footing and overlying backfill can be ignored in calculating footing sizes.

7.1.3. Foundation Settlement

Foundations designed and constructed as recommended are expected to experience settlements of less
than 1 inch. Differential settlements of up to one half of the total settlement magnitude can be expected
between adjacent footings supporting comparable loads.

7.1.4. Lateral Resistance

Lateral loads on footings can be resisted by passive earth pressures on the sides of footings and by friction
on the bearing surface. We recommend that passive earth pressures be calculated using an equivalent
fluid unit weight of 250 pcf for foundations confined by native medium stiff or stiffer silt and 400 pcf if
confined by a minimum of 2 feet of imported granular fill.

We recommend using a friction coefficient of 0.37 for foundations placed on the native medium stiff or
stiffer silt, or 0.50 for foundations placed on a minimum 1-foot-thickness of compacted crushed rock. The
passive earth pressure and friction components may be combined provided the passive component does
not exceed two-thirds of the total.

The passive earth pressure value is based on the assumptions that the adjacent grade is level and static
groundwater remains below the base of the footing throughout the year. The top 1 foot of soil should be
neglected when calculating passive lateral earth pressures unless the adjacent area is covered with
pavement or slab-on-grade. The lateral resistance values include a safety factor of approximately 1.5.

7.2. Drainage Considerations

We recommend the ground surface be sloped away from the buildings at least 2 percent. All downspouts
should be tightlined away from the building foundation areas and should also be discharged into a
stormwater disposal system. Downspouts should not be connected to footing drains.

Although not required based on expected groundwater depths, if perimeter footing drains are used for
below-grade structural elements or crawlspaces, they should be installed at the base of the exterior
footings. If used, perimeter footing drains should be provided with cleanouts and should consist of at least
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4-inch-diameter perforated pipe placed on a 3-inch bed of, and surrounded by, 6 inches of drainage
material enclosed in a non-woven geotextile such as Mirafi 140N (or approved equivalent) to prevent fine
soil from migrating into the drain material. We recommend against using flexible tubing for footing
drainpipes. The perimeter drains should be sloped to drain by gravity to a suitable discharge point,
preferably a storm drain. We recommend that the cleanouts be covered and placed in flush-mounted utility
boxes. Water collected in roof downspout lines must not be routed to the footing drain lines.

If an elevator pit or utility vaults or other subterranean open structural elements are installed below the
expected level of groundwater, we recommend foundation drains be installed as described above. Active
dewatering or tightline routing of draining water will be required during wet times of the year at these
locations in order to provide a removal pathway.

7.3. Floor Slabs

Satisfactory subgrade support for floor slabs supporting up to 100 psf floor loads can be obtained provided
the floor slab subgrade is as described in Section 6.2 of this report. Slabs should be reinforced according
to their proposed use and per the structural engineer’s recommendations. Subgrade support for concrete
slabs can be obtained from the medium stiff or stiffer native soils. We recommend that on-grade slabs be
underlain by a minimum 6-inch-thick compacted crushed rock base section to reduce the potential for
moisture migration into the slab and to provide structural support as noted below. The crushed rock base
material should consist of Aggregate Base material as described Section 6.9 of this report. The material
should be placed as recommended in Section 6.10.

If dry slabs are required (e.g., where moisture-sensitive adhesives are used to anchor carpet or tile to the
slab), a waterproof liner may be placed as a vapor barrier below the slab. The vapor barrier should be
selected by the structural engineer and should be accounted for in the design floor section and mix design
selection for the concrete, to accommodate the effect of the vapor barrier on concrete slab curing. Load-
bearing concrete slabs should be designed assuming a modulus of subgrade reaction (k) of 125 psi per
inch. We estimate that concrete slabs constructed as recommended will settle less than %z inch. We
recommend that the floor slab subgrade be evaluated by proof-rolling prior to placing concrete.

7.4. Seismic Design

Parameters provided in Table 4 are based on the conditions encountered during our subsurface exploration
program and the procedure outlined in the 2015 IBC. Some jurisdictions are beginning to adopt the 2018
IBC, which references the 2016 Minimum Design Loads for Buildings and Other Structures (American
Society of Civil Engineers [ASCE] 7-16). Per ASCE 7-16 Section 11.4.8, a ground motion hazard analysis or
site-specific response analysis is required to determine the design ground motions for structures on Site
Class D sites with S1 greater than or equal to 0.2g.

For this project, the site is classified as Site Class D with an S1 value of 0.401g; therefore, the provision of
11.4.8 applies. Alternatively, the parameters listed in Table 5 below may be used to determine the design
ground motions if Exception 2 of Section 11.4.8 of ASCE 7-16 is used. Using this exception, the seismic
response coefficient (Cs) is determined by Equation (Eq.) (12.8-2) for values of T < 1.5Ts, and taken as
equal to 1.5 times the value computed in accordance with either Eq. (12.8-3) for TL > T > 1.5Ts or Eq.
(12.8-4) for T > Ti, where T represents the fundamental period of the structure and Ts=0.801 sec. If
requested, we can complete a site-specific seismic response analysis, which might provide somewhat
reduced seismic demands from the parameters in Table 5 and the requirements for using Exception 2 of
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Section 11.4.8 in ASCE 7-16. The reduced values will likely not be significant enough to warrant the
additional cost of further evaluation if designing to 2018 IBC.

We recommend seismic design be performed using the values noted in Tables 4 or 5 below depending on
the version of the IBC used for design.

TABLE 4. MAPPED 2015 IBC SEISMIC DESIGN PARAMETERS

Parameter Recommended Value?
Site Class D
Mapped Spectral Response Acceleration at Short Period (Ss) 0.921¢
Mapped Spectral Response Acceleration at 1 Second Period (S1) 0.430¢g

Site Modified Peak Ground Acceleration (PGAwm) 0.452 ¢

Site Amplification Factor at 0.2 second period (Fa) 1.132

Site Amplification Factor at 1.0 second period (Fv) 1.570

Design Spectral Acceleration at 0.2 second period (Sps) 0.695 g

Design Spectral Acceleration at 1.0 second period (Sp1) 0.450 g

Note:

1 Parameters developed based on Latitude 44.9925959° and Longitude -122.9898991 ° using the ATC Hazards online tool.

TABLE 5. MAPPED 2018 IBC SEISMIC DESIGN PARAMETERS

Parameter Recommended Value'2
Site Class D
Mapped Spectral Response Acceleration at Short Period (Ss) 0.817 g
Mapped Spectral Response Acceleration at 1 Second Period (S1) 0.406 g

Site Modified Peak Ground Acceleration (PGAwm) 0.462¢g

Site Amplification Factor at 0.2 second period (Fa) 1.173

Site Amplification Factor at 1.0 second period (Fv) 1.894

Design Spectral Acceleration at 0.2 second period (Sps) 0.639 g

Design Spectral Acceleration at 1.0 second period (Sp1) 0.513¢

Notes:

1 Parameters developed based on Latitude 44. 9925959° and Longjtude -122. 9898991 ° using the ATC Hazards online tool.
2 These values are only valid if the structural engineer utilizes Exception 2 of Section 11.4.8 (ASCE 7-16).

7.4.1. Liquefaction Potential

Liguefaction is a phenomenon caused by a rapid increase in pore water pressure that reduces the effective
stress between soil particles to near zero. The excessive buildup of pore water pressure results in the
sudden loss of shear strength in a soil. Granular soil, which relies on interparticle friction for strength, is
susceptible to liquefaction until the excess pore pressures can dissipate. Sand boils and flows observed at
the ground surface after an earthquake are the result of excess pore pressures dissipating upwards,
carrying soil particles with the draining water. In general, loose, saturated sand soil with low silt and clay
contents is the most susceptible to liquefaction. Low plasticity, silty sand may be moderately susceptible
to liquefaction under relatively higher levels of ground shaking.
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Based on our boring logs at the project site, the groundwater is located below the extent of the depth of
drilling of 15 feet bgs, indicating that the soils encountered within our boring logs are not susceptible to
liguefaction. Liquefaction is not considered a hazard for the project.

8.0 OTHER CONSIDERATIONS

8.1. Frost Penetration

The near-surface soils are slightly susceptible to frost heave. However, floor slabs are expected to bear on
compacted granular fill and the foundations will be founded below the anticipated depth of frost
penetration in the region, which is approximately 12 inches. The recommended exterior and interior footing
embedment depths provided above should allow adequate frost protection.

8.2. Expansive Soils

Based on our laboratory test results and experience with similar soils in the area, we do not consider the
soils encountered in our borings to be expansive.

9.0 PAVEMENT RECOMMENDATIONS

9.1. Dynamic Cone Penetrometer (DCP) Testing

We conducted DCP testing in general accordance with ASTM D 6951 to estimate the subgrade resilient
modulus (MR) at each test location. We recorded penetration depth of the cone versus hammer blow count
and terminated testing when at a depth of approximately 3 to 4 feet bgs. The approximate locations of the
explorations are presented in Figures 2A and 2B. We plotted depth of penetration versus blow count and
visually assessed portions of the data where slopes were relatively constant using the equation from the
Oregon Department of Transportation (ODOT) Pavement Design Guide to estimate the moduli using a
conversion coefficient, Cr= 0.35. Table 6 lists our estimate of the subgrade resilient modulus, and Appendix
A (Figures A-10 and A-11) provides a summary of the field data.

TABLE 6. ESTIMATED SUBGRADE RESILIENT MODULI BASED ON DCP TESTING

) Estimated Resilient Modulus
Boring Number

(psi)
DCP-1 4,900
DCP-2 5,600

9.2. Asphalt Concrete (AC) Pavement Sections

Pavement recommendations are provided herein for paved parking and drive areas at the project site.
Standards used for pavement design for asphalt pavement design are listed below:

m ODOT Pavement Design Guide (ODOT 2019)

B AASHTO Guide for Design of Pavement Structures (AASHTO 1993)
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Our pavement recommendations assume that traffic at the site will consist of occasional truck traffic and
passenger cars. We do not have specific information on the frequency and type of vehicles that will use the
area; however, we have based our design analysis on traffic consisting of two heavy trucks per day to
account for delivery and service-type vehicles and passenger car traffic for pavement sections within drive
areas, and passenger car traffic only for pavement sections within parking areas.

Our pavement recommendations are based on the following assumptions:

m The on-site soil subgrade below proposed fill placed to raise site grades or below aggregate base
sections has been prepared as described in Section 6.0 of this report, and observations indicate that
subgrade is in a firm and unyielding condition.

m A resilient modulus of 20,000 psi was estimated for base rock prepared and compacted as
recommended.

m A resilient modulus of 5,000 psi was estimated for firm in-place soils or structural fill placed on firm
native soils.

m Initial and terminal serviceability indices of 4.2 and 2.5, respectively.

B Reliability and standard deviations of 90 percent and 0.49, respectively.

m  Structural coefficients of 0.42 and 0.10 for the asphalt and base rock, respectively.

m A 20-year design life.

If any of the noted assumptions vary from project design use, our office should be contacted with the

appropriate information so that the pavement designs can be revised or confirmed adequate. The
recommended minimum pavement sections are provided in Table 7 below.

TABLE 7. MINIMUM PAVEMENT SECTIONS FOR ON-SITE ROADWAYS AND PARKING AREAS

il TS Minimum Base Thickness

Thickness (inches)
(inches)
Drive Lanes 3.0 9.0
Parking (cars only) 3.0 6.0

The aggregate base course should conform to Section 6.9.4 of this report and be compacted to at least
95 percent of the maximum dry density (MDD) determined in accordance with AASHTO T-180/ASTM Test
Method D 1557.

The AC pavement should conform to Section 00745 of the most current edition of the ODOT Standard
Specifications for Highway Construction. The Job Mix Formula should meet the requirements for a ¥2-inch
Dense Graded Level 2 Mix. The AC should be PG 64-22 grade meeting the ODOT Standard Specifications
for Asphalt Materials. AC pavement should be compacted to 91.0 percent at Maximum Theoretical Unit
Weight (Rice Gravity) of AASHTO T-209.

The recommended pavement sections assume that final improvements surrounding the pavement will be
designed and constructed such that stormwater or excess irrigation water from landscape areas does not
infiltrate below the pavement section into the crushed base.
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10.0 DESIGN REVIEW AND CONSTRUCTION SERVICES

Recommendations provided in this report are based on the assumptions and design information stated
herein. We welcome the opportunity to review and discuss construction plans and specifications for this
project as they are being developed. In addition, GeoEngineers should be retained to review the
geotechnical-related portions of the plans and specifications to evaluate whether they are in conformance
with the recommendations provided in this report.

Satisfactory construction and earthwork performance depend to a large degree on quality of construction.
Sufficient monitoring 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 the subsurface explorations. Recognition
of changed conditions often requires experience; therefore, qualified personnel should visit the site with
sufficient frequency to detect whether subsurface conditions change significantly from those anticipated.

In order to continue as geotechnical engineer of record for the project, we recommend that GeoEngineers
be retained to observe construction at the site to confirm that subsurface conditions are consistent with
the site explorations, and to confirm that the intent of project plans and specifications relating to earthwork,
pavement and foundation construction are being met.

11.0 LIMITATIONS

We have prepared this report for the exclusive use of Clutch Industries, Inc., and their authorized agents
and/or regulatory agencies for the proposed Blossom Drive Apartments in Salem, Oregon.

This report is not intended for use by others, and the information contained herein is not applicable to other
sites. No other party may rely on the product of our services unless we agree in advance and in writing to
such reliance.

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

Please refer to Appendix B titled “Report Limitations and Guidelines for Use” for additional information
pertaining to use of this report.
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APPENDIX A
FIELD EXPLORATIONS AND LABORATORY TESTING

Field Explorations

Soil and groundwater conditions at the site were explored on July 14, 2020, by completing eight drilled
borings, two infiltration tests, and two direct cone penetrometer (DCP) tests at the approximate locations
shown in the Site Plans, Figures 2A and 2B. The machine-drilled borings were advanced with a solid-stem
auger using a trailer-mounted drill rig owned and operated by Dan Fischer Drilling.

The drilling was continuously monitored by an engineering geologist from our office who maintained
detailed logs of subsurface exploration, visually classified the soil encountered, and obtained
representative soil samples from the borings. Samples were collected using a 1-inch, inside-diameter,
standard split spoon sampler and a 3-inch, inside-diameter, Dames and Moore (D&M) split spoon sampler.
Samplers were driven into the soil using a rope and cathead 140-pound hammer, free-falling 30 inches on
each blow. The number of blows required to drive the sampler each of three, 6-inch increments of
penetration were recorded in the field. The sum of the blow counts for the last two, 6-inch increments of
penetration was reported on the boring logs as the ASTM International (ASTM) Standard Practices Test
Method D 1556 standard penetration testing (SPT) N-value. The approximate N-values for D&M samples
were converted to SPT N-values using the Lacroix-Horn  Conversion  [N(SPT) =
(2*N1*W1*H1)/(175*D1*D1*L1), where N1 is the non-standard blowcount, W1 is the hammer weight in
pounds (140), H1 is the hammer drop height in inches (30), D1 is the non-standard sampler outside
diameter in inches (3.23), and L1 is the length of penetration in inches (12)].

Recovered soil samples were visually classified in the field in general accordance with ASTM D 2488 and
the classification chart listed in Key to Exploration Logs, Figure A-1. Logs of the borings are presented in
Figures A-2 through A-9. The logs are based on interpretation of the field and laboratory data and indicate
the depth at which subsurface materials or their characteristics change, although these changes might
actually be gradual. Logs of DCP testing results are presented in Figures A-10 and A-11 and logs of
infiltration testing results are presented in Figures A-12 and A-13.

Laboratory Testing

Soil samples obtained from the explorations were visually classified in the field and in our laboratory using
the Unified Soil Classification System (USCS) and ASTM classification methods. ASTM Test Method D 2488
was used to visually classify the soil samples, while ASTM D 2487 was used to classify the soils, based on
laboratory tests results. Moisture content tests were performed in general accordance with ASTM
D 2216-05, moisture density tests of the ring samples were estimated in general accordance with ASTM
Test Method D 7263, and Percent Passing the No. 200 Sieve tests were performed in general accordance
with ASTM D 1140. Results of the laboratory testing are presented in the appropriate exploration logs at
the respective sample depths.
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SOIL CLASSIFICATION CHART

ADDITIONAL MATERIAL SYMBOLS

MAJOR DIVISIONS SYMBOLS TYPICAL
GRAPH | LETTER DESCRIPTIONS
o~ J
CLEAN GRAVELS |0 Oo o GW gVAE,\I‘_IIS-('.\;/ITQRJERDEgRA\/ELS, GRAVEL -
GRAVEL S
AND o o
GRAVELLY LTMEORNOANES) | 0 o0 o @p POORLY-GRADED GRAVELS,
SOILS b o GRAVEL - SAND MIXTURES
COARSE Wy
GRAVELS WITH N SILTY GRAVELS, GRAVEL - SAND -
GRAINED MORE THAN 50% FINES H GM | s mixTUReS
SOILS OF COARSE =
FRACTION RETAINED|
ON NO. 4 SIEVE (APPRECIABLE AMOUNT [ & GC CLAYEY GRAVELS, GRAVEL - SAND -
OF FINES) S CLAY MIXTURES

CLEAN SANDS  [(olororore sw

WELL-GRADED SANDS, GRAVELLY
SANDS

MORE THAN 50% SAND ©0%6%°
RETAINED ON
(LITTLE OR NO FINES)
NO. 200 SIEVE S/;\\,I\‘\IBY SP | POQRLY-GRADED SANDS, GRAVELLY
SOILS
MORE THAN 50% SANDS WITH SM | SILTY SANDS, SAND - SILT MIXTURES
OF COARSE FINES
FRACTION PASSING
ONNO. 4 SIEVE (APPRECIABLE AMOUNT sC CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
ML | CLAYEY SILTS WITH SLIGHT
PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS AND cL MEDIUM PLASTICITY, GRAVELLY
FINE CLAYS LIQUID LIMIT CLAYS, SANDY CLAYS, SILTY CLAYS,
Y LESS THAN 50 LEAN CLAYS
SOILS OL | ORGANICSILTS AND ORGANIC SILTY
CLAYS OF LOW PLASTICITY
% INORGANIC SILTS, MICACEOUS OR
MR T MH | piATOMACEOUS SILTY SOILS
NO. 200 SIEVE
SILTS AND
INORGANIC CLAYS OF HIGH
CLAYS HouD T e / ) CH | piasticiry

//7/0|-|

ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY

HIGHLY ORGANIC SOILS PT

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

2.4-inch 1.D. split barrel
Standard Penetration Test (SPT)
Shelby tube

Piston
Direct-Push
Bulk or grab

EEmIEXE

Continuous Coring

hammer.

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

SYMBOLS TYPICAL
GRAPH| LETTER DESCRIPTIONS

AC Asphalt Concrete

\/

cC Cement Concrete

R
/\

.
X
SN

Crushed Rock/

CR Quarry Spalls

7& SOD | Sod/Forest Duff

TS Topsoil

Groundwater Contact

Measured groundwater level in exploration,
well, or piezometer

Measured free product in well or piezometer
Graphic Log Contact

Distinct contact between soil strata
/ Approximate contact between soil strata

Material Description Contact
Contact between geologic units

Contact between soil of the same geologic
unit

Laboratory / Field Tests

%F Percent fines

%G Percent gravel

AL Atterberg limits

CA Chemical analysis

CP Laboratory compaction test
CcSs Consolidation test

DD Dry density

DS Direct shear

HA Hydrometer analysis

MC Moisture content

MD Moisture content and dry density
Mohs Mohs hardness scale

oC Organic content

PM Permeability or hydraulic conductivity
PI Plasticity index

PL Point lead test

PP Pocket penetrometer

SA Sieve analysis

X Triaxial compression

uc Unconfined compression
VS Vane shear

Sheen Classification

NS No Visible Sheen
SS Slight Sheen
MS Moderate Sheen
HS Heavy Sheen

Key to Exploration Logs

GEOENGlNEERw

\.
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Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

Start End Total Logged By W ) ) ) Drilling ..
Drilled 7/14/2020  7/14/2020 | Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 180 Hammer Manual Cathead Drilling Buck R 16 iler Ri
Vertical Datum NAVD88 Data 140 (Ibs) / 30 (in) Drop Equipment uck Rogers 160 Trailer Rig
Latitude 44° 59'34.2996" System OR Decimal Degrees : .
Longitude 122° 59' 22.2792" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
4 ™)
FIELD DATA
= —_ [}
8 oo SlL0E § |w| & MATERIAL
c §l 8lE|18 & (3] s g| = REMARKS
§ Slss|lelz dw |2 & DESCRIPTION o2 &
8 g5 [Sg| 2|8 =5 |5| 2% 55| 45
z 2 |g | £ |2 1=k S| 32 Be|8x
] o |2 o 2 |3 o 8 O Cw® S| 25
w o |&£ x m (o Al (O] SO So|iLo
0 — - -
o] TS Brown top soil and brownish gray silty gravel with Surface Conditions: Brownish gray silty gravel
= g [#%1—— — 1 sand and organics (field grass) (medium stiff to — with sand and organics (field grass)
ML\ stiffmaisy J
- . 18| 19 S1 | Brown silt with trace organics (grass rootlets) (very
stiff, moist)
]:I] 18| 14 % Without organics, with fine sand, becomes medium DD = 78.0 pcf
- - - stiff E
B _E 18| 15 s3 L | 90.6
SA
o
|~ — L —
10 E 18| 15 sS4
o)
XI 18| 17 S5 Becomes very stiff
B-1 completed at 16.5' bgs
Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.
\ J
4 1
Log of Boring B-1
Project: Clutch Industries - Blossom Drive Apartments
G EO E N G | N E E R S / Project Location: Salem, Oregon Figure A-2
” 3 igure A-
L Project Number:  23830-006-00 Sheet 1of 1 )




Start End Total Logged By W ) ) ) Drilling ..
Drilled 7/14/2020  7/14/2020 | Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 179 Hammer Manual Cathead Drilling ier Ri
Vertical Datum NAVD88 Data 140 (Ibs) / 30 (in) Drop Equipment Buck Rogers 160 Trailer Rig
Latitude 44° 59'32.7696" System OR Decimal Degrees : :
Longitude 122° 59' 24.1008" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
e ~
FIELD DATA
= —_ [}
8 Slo1E § |w| & MATERIAL
c 8 3l 818 2 S b gl 8§ REMARKS
s l_2lele 2. |2| & DESCRIPTION 2 2
g8 s |2 3| 2|% s 5| 23 55| ,5
> 2 |g | £ |2 g S| 32 22|82
o o |2 &l & |35 o D S|l Cw 5S| 2%
w o |&£ x m (o Al (O] SO So|iLo
0 T — - —
:::‘2; S Brown silty top soil with organics (field grass) Surface Condgloqs: %V,O\I’(an;”ty §0P soil with
n _ o | i ; i _ organics (field grass
o ML ' — (medium stiff, moist) _ _ _ _ _ ___ _ - Till zone extends from 1 to 1.5' bgs
i _E 18| 15 s1 L Brown silt (stiff, moist) -
©
n 5— - _
E 8| 11 % With occasional fine sand 283
- . 18] 8 S3 | Becomes medium stiff to stiff .
Q0
|~ ] L _
- 10 — — . . . ]
E 14 12 S4 With fine sand, becomes stiff
X0
| © i L i
i 15 _XI 18| 14 s5 B T

Note: See Figure A-1 for explanation of symbols.

Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

B-2 completed at 16.5' bgs

Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

\ J
e A
Log of Boring B-2

Project: Clutch Industries - Blossom Drive Apartments
G EO E N G | N E E R S / : / PI’OJ:eCt Location: Salem, Oregon Figure A3
L Project Number:  23830-006-00 Sheet 1of 1 )




Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

Start End Total Logged By W ) ) ) Drilling ..
Drilled 7/14/2020  7/14/2020 | Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 183 Hammer Manual Cathead Drilling Buck R 160 Trailer Ri
Vertical Datum NAVDS88 Data 140 (Ibs) / 30 (in) Drop Equipment uck Rogers railer Rig
Latitude 44° 59'32.1396" System OR Decimal Degrees : :
Longitude 122° 59' 20.4216" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
~ N
FIELD DATA
= —_ [}
8 oo SlL0E § |w| & MATERIAL
S & glgls & |2 = gl = REMARKS
§ Slss|lelz dw |2 & DESCRIPTION o2 &
T £ |z 3| ¢ |8 £ |§| Sa 28|08
2 2 g a| 2 |2 1=k S| 32 Be|8x
k] o |2 o 2 |3 o 8 Sl S 25|25
[} o |£ m (o N~ ol 6O So|iLo
0 — - —
::::2; S Brown silty topsoil with organics (field grass) Surface Condgloqs: %ﬁo‘l’é”gs”ty §°P soil with
| ] St i i i _ organics (field grass
o VR _(mediumstiff, moist) _ _ _ _ _ _ ___ - Till zone extends from 1 to 1.5' bgs
O
| 2 N/18| 2 fﬂf—é I Brown silt with occasional organics (grass rootlets) - 28.6
(very stiff, moist)
| 5 — L —
E 18| 18 S2 Without organics, grades with occasional fine sand
| o ] L | ] )
| < _]:I] 18| 11 £3 | Becomes stiff i DD = 79.2 pcf
B 10— = e e —
E 14 14 % With fine sand 933
o
| S 4 L i
i 15_%] 18| 13 s5 B ]
B-3 completed at 16.5' bgs
Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

\ J
e A
Log of Boring B-3

Project: Clutch Industries - Blossom Drive Apartments
G EO E N G | N E E RS / Project Location: Salem, Oregon Figure A4
# 3 igure A-
L Project Number:  23830-006-00 Sheet 1of 1 )




Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

( Start End | Total Logged By LW . . . Drilling . . )
Drilled 7/14/2020  7/14/2020 | Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 181 Hammer Manual Cathead Drilling Buck Rogers 160 Trailer Ri
Vertical Datum NAVDS88 Data 140 (Ibs) / 30 (in) Drop Equipment g g
Latitude 44° 59'31.2216" System OR Decimal Degrees : :
Longitude 122° 59' 23.4096" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
~ N
FIELD DATA
= — )
g | £ e B |w| & MATERIAL
S— - —_—
c 8 3l 818 2 S ] gl 8 REMARKS
s S|l Tu |2 8 DESCRIPTION 0S| S
® < s = %) B < < [=%7 S c c
s 5|z 8|32 g3 |8l 32 22|88
b S|E@|m |8 AR |5| oo S8|E8
0 T — - —
S ;2;‘23; TS Brown silty top soil with organics (field grass) Surface Condgloqs: %fomng5||ty §0P soil with
| 4 S I i i i i organics (field grass
o ML ' — (medium stiff, moist) _ _ _ _ _ ___ _ - Till zone extends from 1 to 1.5' bgs
| ] 8 24 fﬂf—é | Brown silt with trace organics (grass rootlets) (very - 27-6
stiff, moist)
| 5 — - |
o E 18| 26 §2 Without organics, with occasional fine sand
|~ i L i
| _E 18| 13 s3 | Becomes stiff E
A ]:I] 18| 16 S4 With fine sand, becomes stiff to very stiff
|~ 4 L i
B 15— = . —
& XI 18| 17 S5 Becomes very stiff
|~ i L i
B-4 completed at 16.5' bgs
Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.
\
e A

Log of Boring B-4

Project: Clutch Industries - Blossom Drive Apartments

G EO E N G | N E E RS / ‘ / Project Location: Salem, Oregon Figure A5

Project Number: 23830-006-00 Sheet 1 of 1
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Start End Total Logged By JIW } . . Drilling .
Drilled 7/14/2020 7/14/2020 Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 183 Hammer Manual Cathead Drilling iler Ri
Vertical Datum NAVDSS Data 140 (Ibs) / 30 (in) Drop Equipment Buck Rogers 160 Trailer Rig
tgﬂtglijt%?je f242 °5599'320é283§3:L82" gﬁtﬁ? OR Ri%rggl(f%ee% ees Groundwater not observed at time of exploration
Notes:
\_ v
' N
FIELD DATA
= _ @
2 2| S|.L|E § |»| & MATERIAL
S— - —_—
- 9 3l 818 2 S b gl 8§ REMARKS
s S s s5lelz dw |2 8 DESCRIPTION 0S| =
® s |z 3| ¢ |8 £ S| 2% 28|lws
> 5 | 8] 2 |e g% 2| 39 el
s o |8 8l 2|z §% |&| &= S| 8t
w o |&£ x m (o Al (O] SO So|iLo
0 ] = 7 T
:::‘2; S Brown silty top soil with organics (field grass) Surface Condgloqs: %V,O\I’(an;”ty §0P soil with
| | sl | ; : : | organics (field grass
o ML ' — (mediumstiff, moist) ___ _ _____ - Till zone extends from 1 to 1.5' bgs
o
| P . 18| 26 S1 I Brown silt with occasional organics (grass rootlets)
(very stiff, moist)
| 5 - _
E 18( 18 S2 Without organics, with occasional fine sand
o~ I : ) ; |
|~ _E 8| 11 S3 | Without fine sand, becomes stiff -
- 10— ————— _
E 8 14 sS4 With fine sand
o
| S i L i
3 15— - ‘ -
XI 18| 20 S5 Becomes very stiff

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

B-5 completed at 16.5' bgs

Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

\ J
e A
Log of Boring B-5

Project: Clutch Industries - Blossom Drive Apartments
G EO E N G | N E E R S / : / PI’OJ:eCt Location: Salem, Oregon Figure A6
L Project Number:  23830-006-00 Sheet 1of 1 )




Start End Total Logged By JIW } . . Drilling .
Drilled 7/14/2020  7/14/2020 | Depth (ft) 16.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 186 Hammer Manual Cathead Drilling Buck Rogers 160 Trailer Ri
Vertical Datum NAVD88 Data 140 (Ibs) / 30 (in) Drop Equipment g g
tgﬂtglijt%?je f242 °5599'320(526388088" gﬁtﬁ? OR R‘z\%g‘gl (:%ee%r ees Groundwater not observed at time of exploration
Notes:
\ v
/~ N
FIELD DATA
= - @
3 | = g g 5
S 3 sl 5|5 s ¥ % MATERIAL | REMARKS
o) x x
s Sl g8l Ju |2 8 DESCRIPTION o2 2
T s |S 8|l ¢l|g df |5l =% 58|48
z 2 |g | £ |2 g S| 32 22|82
] o |2 o 2 |3 o 8 O Cw® S| 25
w o |&£ x m (o Al (O] SO So|iLo
0 T it i Twi
© :::‘2; S Brown silty top soil with organics (field grass) Surface Condgloqs: %{omn gsnty §op soil with
BN n W I B 5 B . organics (1e rass,
< ML 1 — (medium stiff, moist) _ _ _ _ _ _ _ _ _ - Till zone extends from 1 to 1.5' bgs
| ] 18| 22 S1 - Brown silt with trace organics (grass rootlets) (very 4
stiff, moist)
B 5— | —
S 8| 14 % Without organics, with occasional fine sand, 33
|~ . - becomes stiff B
| _E 18| 14 s3 L _
© E 18| 20 S4 With fine sand, becomes very stiff
| < _ L ]
B 15— — —
© ]_” 18| 20 S5
|~ ] L ]

Note: See Figure A-1 for explanation of symbols.

B-6 completed at 16.5' bgs

Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

\ J
e A
Log of Boring B-6

Project: Clutch Industries - Blossom Drive Apartments
G EO E N G | N E E R S / : / PI’OJ:eCt Location: Salem, Oregon Figure A7
L Project Number:  23830-006-00 Sheet 1of 1 )




( Start

' End Total 65 LoggedBy W Driller Dan Fischer E ) Drilling .
Drilled 7/14/2020  7/14/2020 | Depth (ft) . Checked By BJH riller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 180 Hammer Manual Cathead Drilling Buck Rogers 160 Trailer Ri
Vertical Datum NAVDSS Data 140 (Ibs) / 30 (in) Drop Equipment gers railer Rig
Latitude 44° 59'34.5516" System OR Decimal Degrees : :
Longitude 122° 59' 23.82" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
' ~
FIELD DATA
g < Bz gl s MATERIAL
w— = = o
T % 31 8 [8 2 S ® SIS REMARKS
s £ = s € |3 dw |2 g DESCRIPTION | €
T £ |z 3| ¢ |8 S [&] 59 28|l ot
5 g |2 8|35 |s HB |gf ce 2|82
i o flsEx|@ |8 AF |o| SO =8|i8
0 ] — - -
o] TS Brown top soil and brownish gray silty gravel with Surface Conditions: Brownish gray silty gravel
= g - — — 19 sandand organic (field grass) (medium stiffto with sand and organics (field grass)
ML stiff, moist) /
i A - \DCP-Lcompletedat6'bgs /7
| ] 18 25 fﬂf—é | Brown silt (very stiff, moist) 301
IT-1 completed 2' south of B-7 at 3' bgs
XI 18] 15 §2 Becomes medium stiff

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

B-7 completed at 6.5' bgs

Log of Boring B-7/DCP-1/IT-1

Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW
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Project Number: 23830-006-00

Project: Clutch Industries - Blossom Drive Apartments

Figure A-8
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Date:7/23/20 Path:P:\23\23830006\GINT\2383000600.GPJ DBLibrary/Library:GEOENGINEERS_DF_STD_US_JUNE_2017.GLB/GEI8_GEOTECH_STANDARD_%F_NO_GW

( Start End | Total Logged By LW . . . Drilling . . )
Drilled 7/14/2020  7/14/2020 | Depth (ft) 6.5 Checked By BJH Driller Dan Fischer Excavating Method Solid-stem Auger
Surface Elevation (ft) 183 Hammer Manual Cathead Drilling Buck Rogers 160 Trailer Ri
Vertical Datum NAVDS88 Data 140 (Ibs) / 30 (in) Drop Equipment g g
Latitude 44° 59'31.5888" System OR Decimal Degrees : :
Longitude 122° 59' 21.1416" Datum NADS3 (feet) Groundwater not observed at time of exploration
Notes:
. J
~ N
FIELD DATA
= —_ [}
8 oo SlL0E § |w| & MATERIAL
- 8| 8lsle & |[3]| % gl s REMARKS
s S|l Tu |2 8 DESCRIPTION o3|
8 s |z 3| 2|8 s |5| 5% 25| .5
s 5|8 g| 5|2 53 |g| 28 82|82
o o lEcZ|m |8 AL |5| GO S8|E£38
0 p— - —
o] TS Brown silty top soil with organics (field grass) Surface Conditions: Brown silty top soil with
- ] &A,A_ -——N (medium stiff, moist) S _organics (field grass:)
\Q@-gcgm_plged_aLGngs ________ ] Till zone extends to 1.5' bgs
S T Brown silt (very stiff, moist) T
g _E 18| 30 $1 L IT-2 completed 2' south of B-8 at 2.5' bgs i
i 5 _XI 18| 17 $2 ~ —

B-8 completed at 6.5' bgs

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on Google Earth. Vertical approximated based on Google Earth.

Log of Boring B-8/DCP-2/IT-2

Project: Clutch Industries - Blossom Drive Apartments

G EO E N G | N E E R S / ‘ / Project Location: Salem, Oregon Figure A9

Project Number: 23830-006-00 Sheet 1 of 1
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Locaf
Depth to bottom: 43"
Tester's Name: Jason Weber

n: Blossom Drive NE, Salem, OR

Date:

7/14/2020

Test Hole Numbe

B-7/DCP-1

Test Method: Dynamic Cone Penetration
GeoEngineers Job: 23830-006-00

Tester's Company: GeoEngineers, Inc. Tester's Contact No: 605-380-8841 100
[ Depth, feet | Soil Texture |
| Jo-12° |Brown silty top soil and brown-gray silty gravel with sand and organics (grass rootlets) (medium stiff to stiff, moist) | 50
| |12"-43" |Brown silt (very stiff, moist) | 0
Test increment Number of blows  Cumulative blows  CePt Pelow ground - Penetration per Cumulative A per per Hammerblow o\ ey DCPindex  CBR My b Y
surface increment penetration Penetration blow set blow factor - T =
1 for 8-kg 2 for CBR = s _
# # # (in) (mm) (mm) (in) (in) 4.6-kg hammer | in/blow | mm/blow % psi ® 15 | DCP ™ |
1 4 4 7.0 254 254 1.0 10 0.25 2 050 12.70 17 6368 e
2 4 8 8.0 254 50.8 2.0 10 0.25 2 050 12.70 17 6368 g 10
3 3 11 9.0 254 76.2 3.0 10 033 2 067 16.93 12 5692
4 4 15 10.0 254 101.6 4.0 10 0.25 2 050 12.70 17 6368
5 3 18 11.0 254 127.0 5.0 10 033 2 067 16.93 12 5692 5
6 3 21 12.0 254 152.4 6.0 10 033 2 067 16.93 12 5692 4
7 2 23 13.0 25.4 177.8 7.0 10 0.50 2 1.00 25.40 8 4859 3
B 2 25 14.0 254 203.2 8.0 1.0 0.50 2 1.00 25.40 s 4859 N
9 2 27 15.0 254 2286 9.0 1.0 0.50 2 1.00 25.40 s 4859 2 N
10 2 29 16.0 254 254.0 10.0 1.0 0.50 2 1.00 25.40 8 4859
11 2 31 17.0 254 2794 1.0 10 050 2 1.00 25.40 8 4859 h
12 2 33 18.0 254 3048 12.0 10 0.50 2 1.00 25.40 8 4859 1
13 2 35 19.0 254 3302 13.0 10 0.50 2 1.00 25.40 8 4859 1 2 3 4 5 10 15 20 30 40 50 100 200
14 2 37 20.0 254 3556 14.0 10 050 2 1.00 25.40 8 4859 DCP INDEX, mm/blow
15 2 39 21.0 254 3810 15.0 10 0.50 2 1.00 25.40 8 4859
16 3 42 22.0 254 406.4 16.0 10 033 2 0.67 16.93 12 5692 (after Webster et al., 1992)
17 3 45 23.0 25.4 4318 17.0 1.0 033 2 067 16.93 12 5692 Webster, . L., Grau, R. H., and Williams, T. P. (1992). Description and application of dual mass dynamic cone
18 2 47 24.0 254 457.2 18.0 1.0 0.50 2 1.00 25.40 8 4859 D of the Army i Station, No. GL-92-3.
19 3 50 25.0 254 4826 19.0 10 033 2 067 16.93 12 5692
20 2 52 26.0 254 508.0 20.0 10 0.50 2 1.00 25.40 8 4859
21 2 54 27.0 254 533.4 21.0 1.0 050 2 1.00 25.40 8 4859 Cumulative Blows
22 2 56 28.0 254 558.8 22.0 1.0 0.50 2 1.00 25.40 8 4859 20 40 60 80 100 120
23 2 58 29.0 254 584.2 23.0 10 0.50 2 1.00 25.40 8 4859 0
24 2 60 30.0 25.4 609.6 24.0 10 0.50 2 1.00 25.40 8 4859
25 2 62 31.0 254 635.0 25.0 1.0 0.50 2 1.00 25.40 s 4859 5
26 2 64 32.0 254 660.4 26.0 10 050 2 1.00 25.40 s 4859 -
27 2 66 33.0 254 685.8 27.0 1.0 0.50 2 1.00 25.40 8 4859 *
28 3 69 34.0 254 7112 28.0 10 033 2 067 16.93 12 5692 P
29 3 72 35.0 254 7366 29.0 10 033 2 067 16.93 12 5692 3
30 3 75 36.0 254 762.0 30.0 10 033 2 067 16.93 12 5692 S
31 2 77 37.0 254 7874 31.0 10 050 2 1.00 25.40 8 4859 £
32 3 80 38.0 254 8128 32.0 10 033 2 067 16.93 12 5692 3
33 3 83 39.0 254 838.2 33.0 10 033 2 0.67 16.93 12 5692 g 0
34 3 86 40.0 25.4 863.6 34.0 1.0 033 2 067 16.93 12 5692 @
35 2 88 41.0 254 839.0 35.0 1.0 0.50 2 1.00 25.40 8 4859 T
36 2 90 42.0 254 914.4 36.0 10 0.50 2 1.00 25.40 8 4859 3
37 2 92 43.0 254 939.8 37.0 10 0.50 2 1.00 25.40 8 4859 5 4
E *e,
% 35 * * -
£
g *
a 40
45
50

File No. 23830-006-00
DCP Results DCP-1 July 14, 2020

Figure A-10

0ODOT Pavement Design Guide. (2019). Pavement Sevices Unit, Oregon Department of Transportation.
Mg = C;x 49023 x $039

M, = resilient modulus (psi)

C; = conversion coefficient

S = DCP Index (mm/blow)
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Locaf
Depth to bottom: 42"
Tester's Name: Jason Weber

n: Blossom Drive NE, Salem, OR

Date:

7/14/2020

Test Hole Numbe

B-8/DCP-2

Test Method: Dynamic Cone Penetration
GeoEngineers Job: 23830-006-00

Tester's Company: GeoEngineers, Inc. Tester's Contact No: 605-380-8841 100
[ Depth, feet | Soil Texture |
_ o1z | -
| |12"-42" |Brown silt (very stiff, moist) | 0
Test increment Number of blows  Cumulative blows  CePt Pelow ground - Penetration per Cumulative ¢ A per per Hammerblow o\ ey DCPindex  CBR My b Y
surface increment penetration Penetration blow set blow factor 0 T -]
1 for 8-kg 2 for CBR = s _
# # # (in) (mm) (mm) (in) (in) 4.6-kg hammer | in/blow | mm/blow % psi ® 15 | DCP ™ |
1 4 1 7.0 254 254 .0 1.0 025 2 050 12.70 17 6368 b
2 2 3 8.0 254 50.8 2.0 1.0 0.50 2 1.00 25.40 8 @59 | @ 10
3 2 8 9.0 254 762 3.0 1.0 050 2 1.00 25.40 8 4859
4 4 12 10.0 254 1016 4.0 1.0 025 2 050 12.70 17 6368
5 3 15 1.0 254 127.0 5.0 1.0 033 2 067 16.93 12 5692 5
6 5 20 12.0 254 1524 6.0 1.0 0.20 2 0.40 1016 2 6947 4
7 4 2 13.0 254 1778 7.0 1.0 025 2 050 12.70 17 6368 3
8 4 28 14.0 254 2032 8.0 1.0 025 2 050 12.70 17 6368 N
9 4 32 15.0 254 2286 9.0 10 0.25 2 050 12.70 17 6368 2 N
10 s 37 16.0 254 254.0 10.0 1.0 020 2 0.40 10.16 22 6947
11 4 a1 17.0 254 2794 1.0 1.0 025 2 050 12.70 17 6368 h
12 4 45 18.0 254 304.8 12.0 1.0 025 2 050 12.70 17 6368 1
13 4 49 19.0 254 330.2 13.0 1.0 025 2 050 12.70 17 6368 1 2 3 4 5 10 15 20 30 40 50 100 200
14 4 53 20.0 254 355.6 14.0 1.0 025 2 050 12.70 17 6368 DCP INDEX, mm/blow
15 4 57 21.0 254 381.0 15.0 10 025 2 050 12.70 17 6368
16 5 62 22.0 254 406.4 16.0 1.0 020 2 040 1016 2 6947 (after Webster et al,, 1992)
17 4 66 23.0 254 4318 17.0 1.0 025 2 050 12.70 17 6368 Webster, S. L., Grau, R. H., and Williams, T. P. (1992). Description and application of dual mass dynamic cone
18 4 70 24.0 254 457.2 18.0 1.0 025 2 050 12.70 17 6368 D of the Army i Station, No. GL-92-3.
19 3 73 25.0 254 482.6 19.0 1.0 033 2 067 16.93 12 5692
20 4 77 26.0 254 508.0 20.0 1.0 025 2 050 12.70 17 6368
21 2 79 27.0 254 533.4 21.0 1.0 050 2 1.00 25.40 8 4859 Cumulative Blows
22 2 81 28.0 254 558.8 22.0 1.0 0.50 2 1.00 25.40 8 4859 0 20 40 60 80 100 120
23 3 84 29.0 254 584.2 23.0 1.0 033 2 067 1693 12 5692 0
2 2 86 30.0 254 609.6 24.0 1.0 050 2 1.00 25.40 8 4859
25 2 88 31.0 254 635.0 25.0 1.0 050 2 1.00 25.40 8 4859 5
26 2 90 320 254 660.4 26.0 1.0 050 2 1.00 25.40 8 4859 re
27 3 93 33.0 254 685.8 27.0 1.0 033 2 067 16.93 12 5692 *s
28 2 95 34.0 254 7112 28.0 1.0 0.50 2 1.00 25.40 8 4859 P Ay
29 2 97 35.0 254 7366 29.0 1.0 050 2 1.00 2540 3 4859 3 * o
30 2 99 36.0 254 762.0 30.0 1.0 050 2 1.00 2540 8 4859 S *
31 2 101 37.0 254 787.4 31.0 1.0 050 2 1.00 2540 8 4859 £ o
32 2 103 38.0 254 812.8 32.0 10 050 2 1.00 2540 8 4859 3 *
33 2 105 39.0 254 838.2 33.0 10 0.50 2 1.00 25.40 8 4859 g 0 Ay
34 2 107 40.0 254 863.6 34.0 1.0 050 2 1.00 25.40 8 4859 a Ay
35 2 109 41.0 254 889.0 35.0 1.0 050 2 1.00 25.40 8 4859 T *s
36 2 111 42.0 254 914.4 36.0 1.0 050 2 1.00 25.40 8 4859 3
O 3
3
2
3
m 35
£
&
a 40
45
50

File No. 23830-006-00
DCP Results DCP-2 July 14, 2020

Figure A-11

0ODOT Pavement Design Guide. (2019). Pavement Sevices Unit, Oregon Department of Transportation.
Mg = C;x 49023 x $039
M, = resilient modulus (psi)
C; = conversion coefficient
S = DCP Index (mm/blow)
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Location: Blossom Drive, Salem, OR

Depth to bottom:
Tester's Name:
Tester's Company:

3
Jason Weber
GeoEngineers

Date:
Dimension:

Tester's Contact No:

7/14/2020
6-inch diameter

605-380-8841

Test Hole Number:
Test Method:
GeoEngineers Job:

B-7/1T-1

Encased Falling Head

23830-006-00

Depth Soil Texture
0-1' Brown silty top soil with organics (grass rootlets) (medium stiff to stiff, moist)
1'-3' Brown silt (very stiff, moist)
Depth to Water from Top of
Time of Day Time Interval Total Time Pipe Dist. Interval Infiltration
(min) (min) (inches) (inches) (inches/hour)
7/14/2020 7:52 0 0 26.0 Initial test
7/14/2020 8:39 47 47 26.8 0.7 0.9 (Saturation)
7/14/2020 13:00 0 0 16.8
7/14/2020 13:20 20 20 17.2 0.4 1.1 Test #1
7/14/2020 13:40 20 40 17.5 0.4 1.1
7/14/2020 14:00 20 60 17.6 0.1 0.4
7/14/2020 14:00 0 0 17.6
7/14/2020 14:20 20 20 17.9 0.2 0.7 Test #2
7/14/2020 14:40 20 40 18.1 0.2 0.7
7/14/2020 15:00 20 60 18.2 0.1 0.4
7/14/2020 15:00 0 0 18.2
7/14/2020 15:20 20 20 18.5 0.2 0.7 Test #3
7/14/2020 15:40 20 40 18.6 0.1 0.4
7/14/2020 16:00 20 60 18.7 0.1 0.4
Rate Over Time
Elapsed Time (min)
0 10 20 30 40 50 60
OO 4 4 4 4 4 4 ) 4 4 4 4 ) 4 4 4 4 ) 4 4 4 4 ) 4 4 4 ]
] *
5
1.0
5 [ n
=
©
s~
_
E £ |
=
m N—
£g
o ©
gx 20
o
1~
]
£
3.0
File No. 23830-006-00
Infiltration Testing Results IT-1 July 14, 2020 Figure A-12
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Location: Blossom Drive, Salem, OR

Depth to bottom:
Tester's Name:
Tester's Company:

2.5
Jason Weber
GeoEngineers

Date:
Dimension:

Tester's Contact No:

7/14/2020
6-inch diameter

605-380-8841

Test Hole Number:
Test Method:
GeoEngineers Job:

B-8/IT-2
Encased Fa
23830-006-00

g Head

Depth Soil Texture
0-1' Brown silty top soil with organics (grass rootlets) (medium stiff to stiff, moist)
1'-2.5' Brown silt (very stiff, moist)
Depth to Water from Top of
Time of Day Time Interval Total Time Pipe Dist. Interval Infiltration
(min) (min) (inches) (inches) (inches/hour)
7/14/2020 9:22 0 0 26.8 | | test
7/14/2020 10:24 62 62 27.8 1.1 1.0 (Saturation)
7/14/2020 13:04 0 0 17.0
7/14/2020 13:24 20 20 17.3 0.2 0.7 Test #1
7/14/2020 13:44 20 40 17.4 0.1 0.4
7/14/2020 14:04 20 60 17.5 0.1 0.4
7/14/2020 14:04 0 0 17.5
7/14/2020 14:24 20 20 17.6 0.1 0.4 Test #2
7/14/2020 14:44 20 40 17.9 0.2 0.7
7/14/2020 15:04 20 60 18.0 0.1 0.4
7/14/2020 15:04 0 0 18.0
7/14/2020 15:24 20 20 18.1 0.1 0.4 Test #3
7/14/2020 15:44 20 40 18.4 0.2 0.7
7/14/2020 16:04 20 60 18.5 0.1 0.4
Rate Over Time
Elapsed Time (min)
0 10 20 30 40 50 60
0.0 +——+— S B S S S T S e e o e A S o e e N
A ] ®
. &5
c 1.0
2
=
©
s~
_
Es
=
m N—
£
o ©
£ X 20
o
1~
]
£
3.0
File No. 23830-006-00
Infiltration Testing Results IT-2 July 14, 2020 Figure A-13
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APPENDIX B
REPORT LIMITATIONS AND GUIDELINES FOR USE*

This appendix provides information to help you manage your risks with respect to the use of this report.

Read These Provisions Closely

It is important to recognize that the geoscience practices (geotechnical engineering, geology and
environmental science) rely on professional judgment and opinion to a greater extent than other
engineering and natural science disciplines, where more precise and/or readily observable data may exist.
To help clients better understand how this difference pertains to our services, GeoEngineers includes the
following explanatory “limitations” provisions in its reports. Please confer with GeoEngineers if you need to
know more how these “Report Limitations and Guidelines for Use” apply to your project or site.

Geotechnical Services Are Performed for Specific Purposes, Persons and Projects

This report has been prepared for Clutch Industries, Inc., and their agents for the Project specifically
identified in the report. The information contained herein is not applicable to other sites or projects.

GeoEngineers structures its services to meet the specific needs of its clients. No party other than the party
to whom this report is addressed may rely on the product of our services unless we agree to such reliance
in advance and in writing. Within the limitations of the agreed scope of services for the Project, and its
schedule and budget, our services have been executed in accordance with our Agreement with Clutch
Industries, Inc. dated June 4, 2020, and generally accepted geotechnical practices in this area at the time
this report was prepared. We do not authorize, and will not be responsible for, the use of this report for any
purposes or projects other than those identified in the report.

A Geotechnical Engineering or Geologic Report is Based on a Unique Set of Project-Specific
Factors

This report has been prepared for the proposed Blossom Drive Apartments project in Salem, Oregon.
GeoEngineers considered a number of unique, project-specific factors when establishing the scope of
services for this project and report. Unless GeoEngineers specifically indicates otherwise, it is important not
to rely on this report if it was:

B not prepared for you,

B not prepared for your project,

m not prepared for the specific site explored, or

m completed before important project changes were made.

1 Developed based on material provided by ASFE, Professional Firms Practicing in the Geosciences; www.asfe.org.

GEOENGINEERS /7] July 28,2020 | Page B-1

File No. 23830-006-00



For example, changes that can affect the applicability of this report include those that affect:
m the function of the proposed structure;

H elevation, configuration, location, orientation or weight of the proposed structure;

If changes occur after the date of this report, GeoEngineers cannot be responsible for any consequences
of such changes in relation to this report unless we have been given the opportunity to review our
interpretations and recommendations. Based on that review, we can provide written modifications or
confirmation, as appropriate.

Environmental Concerns Are Not Covered

Unless environmental services were specifically included in our scope of services, this report does not
provide any environmental findings, conclusions, or recommendations, including but not limited to, the
likelihood of encountering underground storage tanks or regulated contaminants.

Subsurface Conditions Can Change

This geotechnical or geologic report is based on conditions that existed at the time the study was performed.
The findings and conclusions of this report may be affected by the passage of time, by man-made events
such as construction on or adjacent to the site, new information or technology that becomes available
subsequent to the report date, or by natural events such as floods, earthquakes, slope instability or
groundwater fluctuations. If more than a few months have passed since issuance of our report or work
product, or if any of the described events may have occurred, please contact GeoEngineers before applying
this report for its intended purpose so that we may evaluate whether changed conditions affect the
continued reliability or applicability of our conclusions and recommendations.

Geotechnical and Geologic Findings Are Professional Opinions

Our interpretations of subsurface conditions are based on field observations from widely spaced sampling
locations at the site. Site exploration identifies the specific subsurface conditions only at those points where
subsurface tests are conducted, or samples are taken. GeoEngineers reviewed field and laboratory data
and then applied its professional judgment to render an informed opinion about subsurface conditions
at other locations. Actual subsurface conditions may differ, sometimes significantly, from the opinions
presented in this report. Our report, conclusions and interpretations are not a warranty of the actual
subsurface conditions.

Geotechnical Engineering Report Recommendations Are Not Final

We have developed the following recommendations based on data gathered from subsurface
investigation(s). These investigations sample just a small percentage of a site to create a snapshot of the
subsurface conditions elsewhere on the site. Such sampling on its own cannot provide a complete and
accurate view of subsurface conditions for the entire site. Therefore, the recommendations included in this
report are preliminary and should not be considered final. GeoEngineers’ recommendations can be
finalized only by observing actual subsurface conditions revealed during construction. GeoEngineers
cannot assume responsibility or liability for the recommendations in this report if we do not perform
construction observation.

We recommend that you allow sufficient monitoring, testing and consultation during construction by
GeoEngineers to confirm that the conditions encountered are consistent with those indicated by the

GEOENGINEERS /7] July 28,2020 | Page B-2
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explorations, to provide recommendations for design changes if the conditions revealed during the work
differ from those anticipated, and to evaluate whether earthwork activities are completed in accordance
with our recommendations. Retaining GeoEngineers for construction observation for this project is the most
effective means of managing the risks associated with unanticipated conditions. If another party performs
field observation and confirms our expectations, the other party must take full responsibility for both the
observations and recommendations. Please note, however, that another party would lack our project-
specific knowledge and resources.

A Geotechnical Engineering or Geologic Report Could Be Subject to Misinterpretation

Misinterpretation of this report by members of the designh team or by contractors can result in costly
problems. GeoEngineers can help reduce the risks of misinterpretation by conferring with appropriate
members of the design team after submitting the report, reviewing pertinent elements of the design team’s
plans and specifications, participating in pre-bid and preconstruction conferences, and providing
construction observation.

Do Not Redraw the Exploration Logs

Geotechnical engineers and geologists prepare final boring and testing logs based upon their interpretation
of field logs and laboratory data. The logs included in a geotechnical engineering or geologic report should
never be redrawn for inclusion in architectural or other design drawings. Photographic or electronic
reproduction is acceptable, but separating logs from the report can create a risk of misinterpretation.

Give Contractors a Complete Report and Guidance

To help reduce the risk of problems associated with unanticipated subsurface conditions, GeoEngineers
recommends giving contractors the complete geotechnical engineering or geologic report, including these
“Report Limitations and Guidelines for Use.” When providing the report, you should preface it with a clearly
written letter of transmittal that:

B advises contractors that the report was not prepared for purposes of bid development and that its
accuracy is limited; and

B encourages contractors to confer with GeoEngineers and/or to conduct additional study to obtain the
specific types of information they need or prefer.

Contractors Are Responsible for Site Safety on Their Own Construction Projects

Our geotechnical recommendations are not intended to direct the contractor’'s procedures, methods,
schedule or management of the work site. The contractor is solely responsible for job site safety and for
managing construction operations to minimize risks to on-site personnel and adjacent properties.

Biological Pollutants

GeoEngineers’ Scope of Work specifically excludes the investigation, detection, prevention or assessment
of the presence of Biological Pollutants. Accordingly, this report does not include any interpretations,
recommendations, findings or conclusions regarding the detecting, assessing, preventing or abating of
Biological Pollutants, and no conclusions or inferences should be drawn regarding Biological Pollutants as
they may relate to this project. The term “Biological Pollutants” includes, but is not limited to, molds, fungi,
spores, bacteria and viruses, and/or any of their byproducts.

A Client that desires these specialized services is advised to obtain them from a consultant who offers
services in this specialized field.
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BLOSSOM APARTMENTS
Stormwater Calculations
Salem, Oregon

APPENDIX E

OPERATIONS AND MAINTENANCE

Westech Engineering, Inc. 3-3



Chapter 109
Division 011 - Operations and Maintenance of Stormwater Facilities

Appendix B to 109-011 — Facility Maintenance Forms

2. Rain Garden

A rain garden is a vegetated infiltration basin or depression created by excavation, berms, or small dams to
provide for short-term ponding of surface water until it percolates into the soil. The basin should infiltrate
stormwater within 24 hours.

Inspections

All facility components and vegetation shall be inspected for proper operations and structural stability. These
inspections shall occur, at a minimum, quarterly for the first two years from the date of installation, and two times
per year thereafter. It is recommended that a visual inspection be made within 48 hours after each major storm
event to ensure proper function. The facility owner must keep a log, recording all inspection dates, observations,
and maintenance activities. The following items shall be inspected and maintained as stated:

Date: / / Inspector’s Name:

Basin inlet shall ensure unrestricted stormwater flow to the vegetated basin.

o Sources of erosion shall be identified and controlled when native soil is exposed or erosion channels are
present.

o Inlet shall be kept clear at all times.
o Rock splash pads shall be replenished to prevent erosion.
Inspection Comments:

Embankment, dikes, berms, and side slopes retain water in the infiltration basin.
o Structural deficiencies shall be corrected upon discovery.

o Slopes shall be stabilized using appropriate erosion control measures when soil is exposed/flow channels
are forming.

o Sources of erosion damage shall be identified and controlled.
Inspection Comments:

Overflow or emergency spillway conveys flow exceeding reservoir capacity to an approved stormwater
receiving system.

o Overflow shall be kept clear at all times.

o  Sources of erosion damage shall be identified and controlled when soil is exposed.

o Rocks or other armament shall be replaced when only one layer of rock exists.
Inspection Comments:

Amended soils shall allow stormwater to percolate uniformly through the infiltration basin. If water remains
36 hours after a storm, sources of possible clogging shall be identified and corrected.

o Basin shall be raked and, if necessary, soil shall be excavated and cleaned or replaced.
Inspection Comments:

109-011 (January 2014) B-5 City of Salem Administrative Rule




Chapter 109
Division 011 - Operations and Maintenance of Stormwater Facilities

Appendix B to 109-011 — Facility Maintenance Forms

2. Rain Garden (continued)

Sediment/Basin debris management shall prevent loss of infiltration basin volume caused by sedimentation.
0 Sediment exceeding 3 inches in depth, or so thick as to damage or kill vegetation, shall be removed.

O Sediment accumulation shall be hand-removed with minimum damage to vegetation using proper erosion
control measures.

Inspection Comments:

Debris and litter shall be removed to ensure stormwater infiltration and to prevent clogging of overflow drains
and interference with plant growth.

o0 Restricted sources of sediment and debris, such as discarded lawn clippings, shall be identified and
prevented.

Inspection Comments:

Vegetation shall be healthy and dense enough to provide filtering while protecting underlying soils from erosion.
Proper horticultural practices shall be employed to ensure that plants are vigorous and healthy.

0  Mulch shall be replenished as needed, but not inhibiting water flow.

O Vegetation, large shrubs, or trees that interfere with rain garden operation shall be pruned.
o Fallen leaves and debris from deciduous plant foliage shall be raked and removed.
O

Nuisance or prohibited vegetation from the City of Salem Non-Native Invasive Plant list shall be
removed when discovered. Invasive vegetation shall be removed immediately upon discovery.

Dead vegetation shall be removed upon discovery.

Vegetation shall be replaced as soon as possible to maintain cover density and control erosion where
soils are exposed.

Inspection Comments:

Spill prevention measures shall be exercised when handling substances that contaminate stormwater.
o Releases of pollutants shall be corrected as soon as identified.
Inspection Comments:

Training and/or written guidance information for operating and maintaining vegetated infiltration basins shall
be provided to all property owners and tenants. This Facility Maintenance Form can be used to meet this
requirement.

Inspection Comments:

Access to the infiltration basin shall be safe and efficient. Egress and ingress routes shall be maintained to design
standards. Roadways shall be maintained to accommodate size and weight of vehicles, if applicable.

o Obstacles preventing maintenance personnel and/or equipment access to the infiltration basin shall be
removed.

o Gravel or ground cover shall be added if erosion has occurred.

Inspection Comments:

109-011 (January 2014) B-6 City of Salem Administrative Rule




Chapter 109
Division 011 - Operations and Maintenance of Stormwater Facilities

Appendix B to 109-011 — Facility Maintenance Forms

2. Rain Garden (continued)

Nuisance insects and rodents shall not be harbored in the infiltration basin. Pest control measures shall be taken
when nuisance insects/rodents are found to be present.

0 Holes in the ground located in and around the infiltration basin shall be filled.
Inspection Comments:

If used at this site, the following will be applicable:
Fences shall be maintained to preserve their functionality and appearance.
o Collapsed fences shall be restored to an upright position.
o Jagged edges and damaged fences shall be repaired or replaced.
Inspection Comments:

109-011 (January 2014) B-7 City of Salem Administrative Rule




BLOSSOM APARTMENTS
Stormwater Calculations
Salem, Oregon
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Rev. 12/15/15 By: Kri

0.

4.

2.

5.

Hold a pre—construction meeting of project construction persannel that includes the inspector to discuss erosian and
sediment control measures and construction limits. (Schedule A.8.c.i.(3))

Al ﬁ%wo:oi must be made in accordance with DEQ 1200-C permit requirements. (Schedule A.12.b and Schedule
B.1

Inspection logs must be kept in ccordance with DEQ's 1200~C perm

requirements. (Sehedule B.\.c and B.2)

Retain a copy of the ESCP and all revisions on site and make it ovailoble on request to DEQ, Agent, or the local
municipality. During inactive periods of greater than seven (7) consecutive calendar days, the above records must
be retained by the permit registrant bul do not need to be ot the construction site. (Schedule B.2.c)

All permit registrants must implement the ESCP. Failure to implement any of the control measures or prac
described in the ESCP is o violation of the permit. (Schedule A 8.a)

The ESCP must be accurate and reflect site conditions. (Schedule A.12.c.])

Submission of all ESCP revisions is not required. Submittal of the ESCP revisions is only under specific condi
Submit all necessary revision to DEQ or Agent within 10 days. (Schedule A12.c.iv. and v)

Phase clearing and grading to the maximum extent practical to prevent exposed inactive areas from becoming a
source of erosion. (Schedule A.7.a.

Identify, mark, and protect (by construction fencing or other means) critical riparian areas and vegetation including
important trees and associated rooting znes, and vegetation areas to be preserved. Identify vegetative buffer zones
between the site ond sensitive areas (e.g.. wetlands), and other areas to be preserved, espécially in perimeter
areos. (Schedule A.8.c.i(1) and (2))

Preserve existing vegetation when prastical and re-vegetate open areas. Re-vegetate open areas when practicable
before and after grading ar construction. Identify the type of vegetative seed mix used. (Schedule A.7.0.v)

Maintain and delineate any existing natural buffer within the 50—feet of waters of the state. (Schedule A.7.b.i.and

(2(a)())

Install perimeter sediment control, including storm drain inlet protection as well os all sediment basins, traps, and
barriers prior to land disturbance.” (Schedule A.8.c.1.(5))

Control both peak flow rates and total stormwater volume, to minimize erosion ot outlets and downstream channels
and streambanks. (Schedule A.7.c)

Control sediment as needed along the site perimeter and ot all operational intemal storm drain inlets at all times
during construction, both intemally and at the site boundary. (Schedule A.7.d.i)

Establish_concrete truck and other concrete equipment washout areas before beginning concrete work. (Schedule
A8..i(B))

Apply temporary and/or permanent sail stabilization measures immediately on all disturbed areas as grading
progresses. Temporary or permanent stabilizations measures are not reguired for areas that are intended to be left
unvegetated, such os dirt access roads or utiity pole puds.(Schedule A.B.c.ii(3))

Establish material and woste storage areas, and other non—stormwater controls. (Schedule A.B.c.i(7))

Prevent tracking of sediment onto public or private roads using BMPs such as: construction entrance, graveled (or
paved) exits and parking areas, gravel all unpaved roads located ansite, or use an exit tire wash. These BMPs must
be in place prior to land—disturbing activities. (Schedule A 7.di and A.8.c.i(4))

When trucki
A7.dii(5))

from the site,

g soturated s ither use water—tight trucks or drain loads on site. (Schedule

Contral prohibited discharges from leaving the construction site,
of stucco, paint and curing compounds. (Schedule A.6)

concrete wash—out, wastewater from cleanout

Use BMPs to prevent or minimize stormwater exposure to poliutants from s
maintenance, and storage: other cleaning and maintenance acthties; and waste handing actvites. These po Totants
clude fuel, hydraulic fluid, and other ofis from vehicles and machinery, as well os debris, fert pesticides and

herbicides, paints, Saivents, curng Compands and athesives from Consbuction oparafions. (Schedie A.7.e.1(2)

Is; vehicle and equiprment fuel

Implement the following BMPs when applicable: written spil prevention ond response procedures, employee training
on'spill prevention and proper disposal procedures, spill kits in all vehicles, regular maintenance schedule for vehicles
and machinery, material delivery ond storage controls, training and signage, and covered storage areas for waste
and supplies. (Schedule A 7.e.il.)

Use %Em: soil—binding agent or other dust control technique os needed to avoid wind-blown soi.
7.0.v)

(Schedule A

The application rate of fertilizers used o reestoblish vegetation must fallow manufacturer's recommendations to
minimize nutrient releases to surface waters. Exercise caution when using time—release fertiizers within any
waterway riparian zone. (Schedule A.8.biii)

: an active treatment system (for example, electro—coagulation, flocculation, fitration, ete) for sediment or other
lutont removal is employed, Submit on operation and maintenance plan (including system’ schematic, location of
System, locolion of inley, locotion of Gschmge, Giechurge Gispersion dewice Sesign, and o samping plon ond
frequency) before operating the treatment system. Obtain plan approval before operating the treatment system.
Operate and maintain the treatment system according to manufocturer's specificatians. (Schedule A.9.d)

Temporarily stabilize soils at the end of the shift before holidays and weekends, if needed, The registrant is
responsible for ensuring that sois are stable during rain events at oll times of the yeor. (Schedule A 7.b)

As needed based on weather conditions, at the end of each workday soil stockpiles must be stabilized or covered,
or other BMPs must be implemented to' prevent discharges to surface waters or conveyance systems leading to
surface waters. (Schedule A 7..ii.(2))

Construction act
AT.ai)

s must avoid or minimize excavation and bare ground activities during wet weather. (Schedule

Sediment fence: remove tropped sediment before it reaches one third of the above ground fence height and before
fence removal. (Schedule A.9.c.1)

Other sediment barriers (such as biobags): remove sediment before it reaches two inches depth above ground
height and before BMP removal. (Schedule A.9.c.i)

Catch basins: clean before retention capacity has been reduced by fifty percent. Sediment basins and sediment
traps: remove trapped sediments before design capacity has been reduced by fifty percent and at completion of
project. (Schedule A.9.c.ilid iv)

Within 24 hours, significant sediment that has Ieft the construction site, must be remediated. Investigote the cause
of the sediment release and implement steps to prevent a recurrence of the discharge within the same 24 hours.
Any in—stream clean—up of sediment shall be performed according to the Oregon Division of State Lands reguired
timeframe. (Schedule A.9.b.i)

The intentional washing of sediment into storm sewers or drainage ways must not occur. Vacuuming or dry
sweeping and material pickup must be used to cleanup released sediments. (Schedule A.9.b.ii

The entire site must be temporaril
method should all construction acf

stabilized using_vegetation or a heavy mulch layer, temporary seeding, or other
es cease for 30 days or more. (Schedule A7.f.i)

Provide temporary stobilization for that portion of the site where construction activities cease far 14 days or more
with a covering of blown straw and o tackifier, loose straw, or an adequate covering of compost muleh until wark
resumes on that portion of the site. (Schedule A.7..ii)

Do not remove temporary sediment control practices until permanent vegetation or other cover of exposed areas is
estoblished. Once construction is complete and the site is stabilized, all temporary erosion controls and retained

s must be removed and disposed of properly, unless daing so conflicts with local requirements. (Schedule
AB.cii(1) and D.3.c.ii and i)

to Ratiiff

YEAR: 25 | '25 | '25 | '25 | ‘25 | '25 | '25 | '25 | '25 | '25 | '26 | '35
MONTH: 03 |04 |05 |06 |07 |08 |09 |10 [11 |12 |01 |02
CLEARING X x [ x

EXCAVATION X X | x X | x X X X X

GRADING X X | x X | x X X X X

CONSTRUCTION

SEDIMENT CONTROLS:

t Fencing X x | x x | x X X X X X x | x

Sediment Trops

Sediment Basins

Storm Inlet Protection X X | x X | x X X X X X X | x

Drainage Swales.

Check Dams

Contour Furrows

Terracing

Pipe Slope Drains.

Rack Outlet Protection

Gravel
Construction Entrance

Grass—

ined Channel (Turf

Reinforcement Mats)

Protection of trees with
construction fences

Temporary Seeding ond
Planting

Permonent Seeding and
Planting

Other:

CONTROL MEASURE PHASE 1 PHASE 2 PHASE 3 PHASE 4 PHASE 5

t Fencing X X X X

Canstruction Entrance X X

Sediment Trops X X

Storm Inlet Protection X X X X

Cancrete Washout

Rock Outlet Protecti

n

Permonent Seeding and X
Planting

Phase 1: Prior to Ground Disturbance

Phase 2: After Completion of Rough Grading
Phase 3: After Installation of Starm Facilities
Phase 4: After Paving & Construction

Phase 5 After Project Completion and Cleanup

INSPECTION FREQUENCY FOR BMP

Site Condition Minimum Frequency

1. Active period Daily when stormwater runoff, including runoff from

snowmelt, is occurring.

At least once every 14 days, regardless af whether
stormwater runoff is occurring.

2. Prior to the site beco
or in anticipation of site

Once to ensure that erosion and sediment control
measures ore in working order. Any necessary
maintenance and repair must be made prior to
leaving the site.

accessibility.

3. Inactive periods greater than seven

Once every month.
(14) consecutive calendor days

4. Periods during which the site is

It practical, inspections must occur daily at a
naccessible due to inclement weather

relevant and accessible discharge point or
downstream location.

5. Periods during which discharge is

Monthly. Resume monitoring immediately upon melt,
unlikely due ta frozen conditions

or when weather conditions make discharge likely.

BMP Rationale
A comprehensive list of available Best Management Practices (BMP) options based

on DEQ's 1200-C Permit Application and ESCP Guidance Document has been reviewed to complete this
Erosion and Sediment Control Plon. Some of the above listed BMPs were not chosen because they
were determined to not effectively manage erosion prevention and sediment contral for this project
based on specific site conditions, including soil conditions, topagraphic canstraints, accessibility to_ the
site, and other related conditions. As the project progresses and there is o need to revise the ESCP,
an Action Plan will be submitted.

SOIL TYPE(S):
EROSION HAZARD:

PER MARION £0. SOIL SURVEY THE SITE SOILS INCLUDE, "WODBURN SILT LOAN, 0-3% SLOPES."
PER MARION £0. SOIL SURVEY EROSION HAZARD RANGE IS "SLIGHT"

SITE AREA: .25 Ac

DISTURBANCE AREA: 0.25 Ac

SUPPLEMENTAL WESTECH NOTES:
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. When used, hydromulch shall be appl

. When conditions are not favorable to germination ond establishment of the grass seed, the Contractor sh

. Seeding. Recommended erosion control grass seed mix is as f

. Grass seed shall be fertilized at a rate of 10 Ibs. per 1000 S.F with 16— 16-16 slow release type fert

. Contractor shall submit "Notice of Termination” to DEQ to end the 1200-C permit coverage once all s

Erosion control measures shall be maintained in such a manner as to ensure that sediment and sediment-laden
water does not enter the drainge system, roadways, or violate applicable water quality standards.

The erosion control construction, maintenance, replacement and upgrading of the erosion control facilities is the
responsiility of the Contractor until all construction is campleted and approved, and permanent erasion  control
(i.e. vegetation/landscaping) is estabisned o ol daturoes " oroda.

Al recommended erosion contral procedures are dependent on construction methods, staging, site conditions,
weather and sched During the construction period, erosion control facilities shall be upgraded as necessary
due to unexpected storm events and to ensure that sediment and sediment laden water does not leave the site.

The Contractor is responsible for control of sediment transport within project limits. If an installed erosion
control system does not adequately contain sediment on site, then the erosion control measures shall be
adjusted or supplemented by the Contractor as necessary to ensure that sediment loden water does not leave
the site. Additional measures shall be provided as required to ensure that all paved areas are kept clean for
the duration of the project. Additional interim measures include, at a inimum, installation of silt fences ir
accordance with the details shown on the drawings. These measures shall be installed along all exposed
embankments and cut slopes to prevent sediment transport.

Al existing and newly constructed storm inlets and drains shall be protected un

pavement surfaces are
completed and/or vegetation is established.

Erosion control faciities and sediment fences on active sites shall be inspected by the Contractor at least daily

immediately. The erosion control facilities on inactive sites shall be inspected ond maintained by the Contractor
a minimum of once a month or within 24 hours following the start of a storm event.

Al catch basins and conveyance lines shall be cleaned prior to paving. The cleanin,
water into the system. The Contractor shall remove
all impacted catch basins and storm pipes prior to acceptance by the Owner.

operation shall not flush
| accumulated sediment from

The Contractor is solely responsible for protection of all adjacent property and downstream facilities from erosion
and siltation during project construction. Any damage resulting from such erosion and siltation shall be
corrected at the sole expense of the Contractor.

The Contractor shall provide site watering as necessary to prevent wind erosion of fine—grained solils.

Unless otherwise indicated on the drawings, all temporary erosion control facilities, including sediment fences, silt
—bags, etc. shall be removed by the Contractor within 30 days after permanent landscaping/vegetation
is established.

Sediment fences shall be constructed of continuous filter fabric to avold use of joints. When joints are
be spliced together only at a support post, with a minimum 6—inch overlap, and both
ends securely fastened to o post.

Sediment fence shall be installed per drawing details. Sediment fences shall have adequate support to cantain
and sediment captured.

The standard strength filter fabric shall be fastened securely to stitched loops installed on the upslope side of
the posts, and 6 inches of the fabric shall be extended into the trench. The fabric shall not extend more than
30 inches above the original ground surface. Filter fabric shall not be stopled to existing trees.

Bio—filter bags shall be clean 100 percent wood product waste. Bags shall be 18—inch x 18—inch x 30-inch,
weigh approximately 45 Ibs., and be contained in a bag made of 1/2~inch plastic mesh.

Sediment barriers shall be maintained until the up—slope area hos been permanently stabilized. At no time sh
be allowed to accumulate behind sediment fences. No more than 2 inches of

iter bags iment shall be removed prior to reaching the

above stated depths. New sediment barriers shall be installed uphill as required to control sediment transport.

o

ed construction entrances shall be installed at the beginning of construction and maintained for the
duration of the project. Additional measures may be required to ensure that all paved areas are kept clean for
the duration of the praject.

The Contractor shall verify that all trucks are well sealed when transporting soturated soils from the site. Water
drippage from trucks transporting saturated soils must be reduced to less than 1 gallon per hour prior to
leaving the site.

The entrance shall be maintained in a condition that will prevent tracking or flow of mud onto the public
right—of—way or approved access point. The entrance may require periodic top dressing as conditions demand,
and  repair and/or cleanout of any structures used to trap sediment.

All materials spilled, dropped, washed, or tracked from vehicles onto roadways or into storm drains must be
removed immediately, and the Contractor shall provide protection of downstream inlets and catch basins  to
ensure sediment laden water does not enter the storm drain system.

. Temporary grass cover measures must be fully established by October 15th, or other cover measures (ie. erosion

control biankets with anchors, 3—inches minimum of straw mulch, 6 mil HDPE plastic sheet, etc.) shall be in

place over all disturbed soil areas unti April 30th. To establish an adequate grass stand for contralling erosion

by Qctober 15tn, recommended that  seeding and mulching occur by September fst  Straw mulch, if used,
not leave any bare ground visible through the straw.

. Minimum wet weather slope protection. For slopes steeper than 3H:1V but less than 2H:1V, use Tensar/North

American Green Type S150 erosion control blanket. For slopes 2H:1V or steeper, use Tensar/North American
Green Type SC150 erosion control blanket. Use a minimum of 2—inches straw mulch or Tensor/North American
Green Type S150 for slopes flatter than 3H:1V. Slope protection shall be placed on all disturbed arcas

construction activity, until the erosion control seeding has been
As an option during temporary or seasonal work stoppages, a 6-mil HOPE plastic sheet may be
placed on exposed slopes. The plastic sheet shall be provided with an anchor trench at the top and bottom of
the slope, and shall be sandbagged on the slopes as required to prevent damage or displacement by wind.

. Permanent erasion control vegetation on all embankments and disturbed areas shall be re—established as soon as

construction is completed.

should be prepared according to landscape plans, if available, or recommendations of
is recommended that siopes be texturad before seeding by rack walking (ie. driving o
crawling tractor up and down the slopes to leave a pattem of cleat imprints pardllel to slope contours) or other
method to provide stable areas for seeds to rest.

d with grass seed at a rate of 2000 Ibs. per acre between April 30 and

g agent (tackifier). Application rate and methodalogy to be
supplier recommendations.

. When used in lieu of hydromulch, dry. loose, weed free straw used as mulch shall be applied at a rate of 4000

Ibs. per acre (double the hydromuich application requirement). Anchor straw by working in by hand or with
equipment (rollers, cleat trackers, etc.). Mulch shall be spread uniformly immediately following seeding

irrigate the seeded and mulched areas as required to establish the grass cover.

lows.  Dwarf grass mix (low_height, low
maintenance) consisting of dwarf perennial ryegrass (80 % by weight), creeping red fescue (20 % by weight).
Application rate shall be 100 Ibs. per acre minimum.

Development oreas within 50 feet of water bodies and wetlands must use o non—phosphorous. ferti

. Prior to starting construction contractor, shall acquire the services of a DEQ Certified Erosion and Sediment

Control Inspector and shall submit an "Action Plan” to DEQ indentifying their names, contact information, training
and experience as required in Schedule A.B.b.i—ii of the 1200-C Permit

disturbance activities have been completed and final stabilization of exposed soils has occured.
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BAGS SHALL BE
STAKED USING (2) 1”x2"x3
WOOD STAKES PER BAG OR
APPROVED EQUAL.

PLAN VIEW

6" DVERLAP (TYP.)

SECTION A—A

MAINTENANGCE NOTES:

1. SEDIMENT BARRIERS SHALL BE MAINTANED UNTIL
UP—SLOPE AREA IS PERMANENTLY STABILIZED.

2. AT NO TIME SHALL MORE THAN ONE FOOT OF et e _E
SEDIMENT BE ALLOWED TO ACCUMULATE BEHIND AR D8 STANDARD
BIOFILTER BAGS. DITCH AND SWALE

3. NEW SEDIMENT BARRIERS SHALL BE INSTALLED
UPHILL AS REQUIRED TO CONTROL SEDIMENT
TRANSPORT.

4. PT. °A" SHALL BE 6” MIN. HIGHER THAN PT. '8’

EROSION PROTECTION

NTS)

_:2:0

WESTECH ENG. 6140

CURE &
GUTTER
1% REBAR FOR BAG
REMOVAL FROM INLET
oump
STRAPS
STANDARD
VETAL

EXPANSION RESTRANT

cATCH
\ BASIN

P x 2 x
3/4” RUBBER

BLOTK
/4" NYLON RoPE

i

1

TR
B

i

3

DEPTH T BE FROM TOP OF CATCH
BASIN T0 INVERT ELEVATION

R}
an'
18,

kS

INSTALLATION DETAIL BAG DETAIL

NOTES:

1. EMPTY SILT SACK AS NECESSARY.

T e oo CH]

2. SILTSACK SEDMENT CONTROL DEVICE 4S _
MANUFACTURED BY ACF ENVIRONMENTAL AND SUPPLIED OCT 2002 STANDARD
BY ACF WEST (503) 771-5115 OR APPROVED EQUAL.

SILTSACK INLET
DETAL
(NTS)
WESTECH ENG. _ 6150

-
@
EXIST. PUBLIC ROAD OR SILT FENCE NOTES. POTENTIAL WooD STAKE gu%zmicm(moommxmuw Wi
APPROVED ACCESS POINT ANGLE BOTH ENDS OF FILTER FABRIC— |, BURY BOTTOM OF FILTER FABRIC 6" SEDIMENT 17X1x24" PIASING OF DEVELOPMENT.
_— FENCE TO ASSURE SOIL IS TRAPPED. VERTICALLY BELOW FINISHED GRADE. TRAPPING .
- 25 MIN RADIUS 2. TRENCH TO BE DUG WITH DITCH—MTCH,
BY HAND OR OTHER METHOD AS | | |Beme® o e
REQUIRED TO MINIMIZE WIDTH =
3. BACKFILL & COMPACT NATIVE SOIL S B2 2
IN TRENCH AFTER FENCE INSTALLATION.| s 2 |
wwwwww SR s 51z
_— 4. STITCHED LOOPS TO BE INSTALLED SOy 5|5 —
TO THE UPHILL SIDE OF THE FENCE. i
TOP VIEW INTERLOCK 2"x2” S
POSTS AND ATTACH. i
USE STITCHED LOGPS i e
. FILTER FABRIC MATERIAL OVER 2°x2” POSTS
GRADE 25 MINIMUM OF 36" WIDE ROLLS. AREA DRAIN
CONSTRUCTION ENTRANCE TO DRAIN .
AWAY FROM STREET. GRADE ADJACENT BACKFILLED
AREAS TO DRAIN AWAY FROM TEMPORARY TRENCH . SLORE Comouna TS PARALEL TO
CONSTRUCTION ENTRANCE. FULL WIDTH OF @l o
PROPOSED STREET % B 3
PLACE 3°-6" GRANULAR MATERIAL OVER OR ACCESS . AT a4 — —
8—OUNCE NON-WOVEN GEOTEXTILE FABRIC (25" MINIMUM) A \,\/\,\//W/,um s, | SECTION
AS FOLLOWS: W STAKE SPACING 2
DRY WEATHER ACCESS - 4 MAX
T4-INCH MIN. DEPTH OVER COMPACTED SUBGRADE & FABRIC 5 e ol
WET WEATHER ACCESS o MM A R e g
24-INCH MIN. DEPTH OVER UNDISTURBED SUBGRADE & FABRIC LI LT ERH B REEE
ERONT VIEW TRENGH WIDTH SIDE VIEW ow Flow Flow ] 2
- - - g o2 mwm
- i s
CONSTRUCTION NOTES: BARRIER SPACING =
CONSTRUCTION HOTES: g FOR GENERAL APPLICATION —A
1. THE AREA OF THE CONSTRUCTION ENTRANCE SHALL BE STRIPPED OF ALL TOPSQIL, MAINTENANCE NOTES: [ | | NSTALL PARALLEL 70 CONTOURS AS FOLLOWS
VEGETATION, ROOTS, AND OTHER NON—COMPACTABLE MATERIAL. 1. SEDIMENT BARRIERS SHALL BE MAINTAINED UNTIL SLOPE RATIO [MAXIMUM_SPACING ON
2. SUBGRADE SHALL BE COMPACTED AND PROOFROLLED PRIOR TO PLACEMENT OF UP—SLOPE AREA IS PERMANENTLY STABILIZED. SLOPE BETWEEN WATTLES
GRANULAR MATERIAL. FAILURE TO PASS PROOFROLL WILL REQUIRE USE OF WET 2. AT NO TIME SHALL MORE THAN ONE FOOT OF | & 10.0% OR FLATTER 50' 0.C. DITCH INLET C.B
WEATHER SECTION. SEDIMENT BE ALLOWED TO ACCUMULATE BEHIND 10.1% 70 20.0% 25 0. =
3. FAILURE OR PUMPING OF THE DRY WEATHER SECTION WILL REQUIRE REMOVAL OF SEDIMENT FENGES OR BIOFILTER BAGS 2017 10 30.0% W0 0.
THE GRANULAR MATERIAL AND INSTALLATION OF THE WET WEATHER SECTION. 3. NEW SEDIMENT BARRIERS SHALL BE INSTALLED UPHILL o1 OF STEEER o6
ANIENANCE NOTES: AS REQUIRED TO CONTROL SEDIMENT TRANSPORT.
1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT TRACKING TIGHTLY ABUT FLAN STAGGER MAINTENANCE NOTES:
OR FLOW OF SEDIMENT ONTO PUBLIC RIGHT—OF-WAY. THIS MAY REQUIRE PERIODIC ADJACENT WATILES JoNTS 1. SEDIMENT BARRIERS SHALL BE MAINTANED UNTIL
TOP DRESSING WITH 376" INCH STONE AS UP—SLOPE AREA IS PERMANENTLY STABILIZED.
OUT OF STRUCTURES USED TO TRAP SEDIMENT. 3
7. ALL MATERIAL SHALL CONFORM TQ OSSC (ODOT/APWA)
2. ALL MATERIALS SPILLED, DROPPED, WASHED OR SPECIHCATONS. CURRENT EDTION (0DOT/APWA) SEDIMENT BE ALLOWED TO ACCUMULATE BEHIND (S
TRACKED FROM VEHICLES ONTO ROADWAYS OR TEMPORARY 2. SEDIMENT BARRIERS SHALL BE MANTAINED UNTIL STRAW WATTLE SEDIMENT FENCES OR BIOFILTER BAGS. INLET SEDIMENT &/ gemsee \E
INTO STORM DRAINS MUST BE REMOVED IMMEDIATELY, CONSTRUCTION SEDIMENT BARRIERS | UP-SLOPE AREA IS PERMANENTLY STABLIZED. SEDIMENT BARRIER 3. NEW SEDIMENT BARRIERS SHALL BE INSTALLED CONTROL DIGITALLY SIGNED
3. AL TRUCKS TRANSPORTING SATURATED SOLS ENTRANCE AOCUNULATE ABOVE THE TOb OF THE STRAW WATILE. UPHILL AS REQUIRED TO CONTROL SEDIMENT
SHALL BE WELL SEALED. WATER DRIPPAGE FROM NTS) NTS) 4. NEW SEDIMENT BARRIERS SHALL BE INSTALLED UPHILL NTS) TRANSPORT. (NTS)
TRUCKS MUST BE REDUCED TO 1 GALLON PER HOUR ey Fo AS REQUIRED T0 CONTROL SEDIMENT TRANSPORT. Fm oeraL
PRIOR TO LEAVING THE SITE. VESTECH ENG. _ 6100 WESTECH ENG. _ 6110 WESTECH ENG. _ 6120 WESTECH ENG. _ 6130
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TRENCH COMPACTION: CLASS | GRANULAR BACKFLL — 92% OPTIMUM PER AASHTO T—180 (MODIFED PROCTOR)
CLASS 3 NATIVE BACKFILL ~ 85% OPTIMUM PER AASHTO T-180

SURFACE RESTORATION CLASS

(SEE DTLS 302-304]FOR REQMTS)

95% COMPACTION REQ'D W/IN
STREET BASEROCK THICKNESS
(UNDER EXSTING STREETS) P
AASHTD_T-180,

6-INCH WIDE

UNDERGROUND CLASS 3 BACKFILL:
WARNING TAPE CLASS 1 BACKFILL: CLEAN NATIVE al
(COLOR & WORDS AS BACKFILL ABOVE 3
REQ'D FOR WATER, PIPE ZONE Qe
SEWER, STORM, ETC.) (92% COMPACTION) | (85% COMPACTION) als
i EH

(% TRENCH COMPACTION
R NOTES ABOVE. _

I ORI

o 5
OM. PIPE[ MIN/MAX
DIAMETER|CLEARANCE

duBy =
Mummmvm
PENEEP
SEET B T~
Jsug 3
gzedizs | BaEIf T
S3ugSBE | Q%8 12" MIN. ABOVE
Bigfeat S28F OUTSIDE OF PIPE
PeBst a5 z3al BELL (TYPICAL ALL
seBatge [ Cxg PIPE TYPES)
acede i w337 TRACER WIRE ALONG ALL
LEESDE 7270 PIPE & LATERALS (TAPE
mmwwmm IENG TO PIPE BELOW CROWN,
SESREE| %oa AT 5" MAX INTERVALS,
€ 39T5 L 10:30 OR 1:30 POSITION)|
]
EREZES
i £ M BFDOING BFLOW
A ] PPE_(TYPICAL ALL PIPE
Rk TYPES. ALL LOCATIONS)
Boog=d
EPEIREY
el
EESE5E
TA

@

10°/18"

——
o

12°/18"

LE SUBGRADE, OR
TRENCH FOUNDATION v .
STABILIZATION AS REQUIRED) 24" MIN. (SEE TABLE)

NOTES: 1 1
CLASS 1 GRANULAR BACKFIL REQUIRED UNDER ALL EXISTING OR FUTURE

16" /24"

IMPROVED AREAS, INCLDING STREETS, SHOULDERS, PARKING, SDEWALKS, ETC.
SUBMIT WRITIEN BACKFILL COMPACTION TEST RESULTS PRIOR TO INSTALLING

=

AC PAVEMENT QR CONCRETE SURFACE RESTORATION.

@

247 /36
WHERE NEW PPING IS IN_SAME ALIGNMENT AS EXISTING PIPING, GRANULAR SEE NOTE 5
PIPE EMBEDMENT SHALL EXTEND TO A MIN. OF 67 BELOW THE NEW PIPING OR ( )

S

&" BELOW EXISTING PIPING, WHICHEVER IS DEEPER [reeye _

SHORING NOTE. PIPE ZONE; FOR FLEXBLE PIPE, BOTTOM OF MAR 2024

SR SoALL e ABOVE FIPE-SHRNCUNE FRIOR To STANDARD

COMPACTING BACKFILL BELOW THE PIPE SPRINGLINE AND UNDER
THE PIPE HAUNCHES (TO AVOID LOSS OF PIPE SIDE SUPPORT). TRENCH BACKFILL,
MINIMUN_CLEARANCES SHOWN ("8") ASSUMES STANDARD 6" WAL BEDDING,
TRENCH BOXES SET ON TRENCH BTTOM, AND REPRESENTS WIDTH

REQUIRED TO CONSOLIDATE GRANULAR MATERIAL UNDER PIPE AND PIPE ZONE
HAUNCHES (TQ AVOID LOSS OF SIDE SUPPORT WHEN TRENCH BO) (NTS)

e

IS MOVED OR PULLED FORWARD). TRENCH WIDTH REDUGTION ey
REQURES FRIGR APPROVAL BASED DN ACTUAL TRENCH SHORING
PROPOSED. WESTECH ENG,

3010

CLEANOUT COVERS: ALL SEWER CLEANQUT LIDS TO READ “SEWER’
ALL STORM CLEANOUT LIDS TO READ "STORM® OR “C/0'
1. NON-TRAFFIC AREAS:
CARSON MODEL 910 T—COVER OR EQUAL (GREEN FOR SEWER. GREY FOR STORM).
2. TRAFFIC AREAS, INCLUDING DRIVEWAYS:
8” X 4" CAST IRON FRAME & COVER, OLYMPIC M1007 OR EQUAL.
8" X 6" CAST IRON FRAME & COVER, OLYMPIC M1018 OR EQUAL
(FOR CI CLEANOUTS IN UNPAVED AREAS, SET IN 6" THICK CONCRETE PAD)
CLEANQUT BOX & COVER,
SEE ABOVE

N

22 1/2° BEND
CONNECT PIPE FROM BUILDING
SITE TO BASE LEG OF CLEANOUT
WYE (CONNECTION TO CLEANOUT
RISER IS PROHIBITED).

LOOP TONER GASKETED PVC

PLAIN END PIPE,
8" MIN. LENGTH

CLEANOUT BOX  CONNECTED AT

22 1/2° STREET BEND COMPACTED TIME_OF
) B CRANULAR CONSTRUCTION
4" OR 67 SERVICE MATERIAL

PIPE 3034 P.V.C
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