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1. PROJECT OVERVIEW

This document is intended to provide the engineering information necessary to support the
construction plan submittal to the City of Snohomish for the proposed townhome project
proposed on this lot. The site covers 0.37 acres. The existing site is currently grass with
few trees. The total on-site disturbance area will be the entire site minus a small area
around a garage encroachment in the northeast side of the property. The proposed
access will extend the existing/proposed 20-foot wide pavement within the existing Lincoln
Ave R\W adjacent to the Centennial Trail and connect that to the site. The existing access
connects with 61 St to the south. Offsite improvements will include new pavement with
curb on both sides, drainage facilities and a sewer main extension.

The parcel is currently un-developed and is surrounded by developed parcels in all
directions. The slope of the site in the area of the proposed improvements is generally flat
and averages less than 1 percent down to the east.

This development proposes to remove the existing large trees and construct six
townhomes in two buildings with garages and other parking areas. The site after final
construction of the proposed project will contain approximately 10,175 sf of new
impervious surfaces.

Due to the size of the project Minimum Requirements 1-9 apply to the proposed drainage
design. The runoff from the roof and parking area will be infiltrated on-site via four
infiltration trenches, with an additional infiltration trench necessary within Lincoln to
infiltrate some of the off-site surfaces as well. 100% of the site runoff up to the 100-year
storm event will be infiltrated for this project. This project proposes to construct
approximately 6,036 sf of on-site pollution generating impervious surfaces (PGIS) and
water quality W|l| be met using a sand layer at the bottom of the infiltration trench to filter
_ the runoff from the pavement. All on-site drainage improvements have been designed to
meet or exceed the 2012 DOE Stormwater Management Manual for Western Washington,
revised 2014.

The project location is 6xx Lincoln Ave, Snohomish, WA 98290, and in Section 18,
Township 28N, Range 6E, Willamette Meridian. See Figure 1 - Vicinity Map.

A. DRAINAGE INFORMATION SUMMARY TABLE

Project: Miller Townhomes

TPN: 00435900200300

Engineer: Omega Engineering, Inc.
2707 Wetmore Avenue Total site area: 0.37 acres
Everett, WA 98201 Disturbed area: 0.37 acres
Attention: Joseph Smeby, P.E. New buildings: 2

Applicant: Emil’s Walk, LLC
21412 107" St SE
Snohomish, WA 98290
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2. EXISTING SITE CONDITIONS

The project location is 6xx Lincoln Ave, Snohomish, WA 98290, and in Section 18,
Township 28N, Range 6E, Willamette Meridian. See Figure 1 - Vicinity Map. The entire
property consists of 0.37 acres. ’

The existing site is currently covered in grasses and few trees. There will be some offsite
improvements within the right-of-way of Lincoln Ave, including 20-feet of pavement with
curbs, drainage and sewer extension.

The existing developable site is irregular in shape. The parcel dimensions are generally
116-feet east-west and 180-feet north-south. The grades on the site, in the area of
disturbance, are flat and average less than 1 percent on-site. The site generally drains in
an easterly direction. This project will not affect any off-site flows from passing through
the site as in the existing condition.

The soil conditions for this project were provided by Earth Solutions NW. The soils were
found to be silty sand over sand with gravel to a depth of approximately 7-8 feet below
grade. Groundwater was not encountered. Refer to Appendix B for the geotechnical

report.

This project proposes to construct two new buildings and parking area.
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3. OFF-SITE ANALYSIS AND MITIGATION

This site proposes to construct approximately 10,175 sf of new replaced impervious
surfaces on-site and approximately 2,576 sf of impervious surfaces off-site for
improvements. The following table summarizes the new PGHS and NPGHS proposed on-

site.

PGIS NPGIS Total
(sf) (sf) (sf)

Existing 0 0 0
Removed 0 0 0
Replaced 0 0 0
New 0 0 0

New + Replaced 6,036 4139 10,175

Total Impervious 6,036 4,139 10,175

The new impervious surfaces will be mitigated using on-site stormwater management
BMPs including infiltration trenches and soil management.

A. UPSTREAM ANALYSIS

During the site visit it was observed that there was little off-site area that drained toward
the proposed project area. It was clear that all off-site flows will pass through or around
this site and remain that way after construction. Based on the location of the proposed
improvements the existing runoff from the upstream area will continue to flow unaffected
around this site after the project has been constructed.

B. DOWNSTREAM ANALYSIS

Runoff from the proposed area of disturbance of the existing site sheet flows to the south
and east. However, due to the permeable soils and flat grades it does not appear much
runoff leaves the site in the existing condition. However, if a future infiltration trench were
to fail flows from the site would drain to the south and east through backyards and vacant
parcels and ultimately be collected in the drainage conveyance system within Pine Ave.

Miller Townhomes 19-0907
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4. SWPPP NARRATIVE (MR #2)

A SWPPP plan has been prepared for this project and is shown on sheet 2 of the
engineering plan set. The plan has been designed to protect the downstream system
during the construction of the on-site improvements. This section is a summary of the
proposed measures to reduce the impacts to the downstream system.

The intent of this section is to provide the information necessary to support the
engineering plans in order to implement a design that will; reduce, eliminate or prevent the
discharge of stormwater pollutants, meet or exceed the water quality and sediment
management standards for the City and State, and prevent adverse impacts to the
receiving waters for this project.

A. SITE GRADING/EROSION CONTROL RISK ASSESSMENT

Area proposed to be cleared/worked: 0.37 acres

Average slope for the site: < 1% (Area of Disturbance Only)
Erosion Hazard of Soil Low

Critical Areas downslope No

Site is upstream of an ESA Stream " No

Based on the above information and the fact that the area of the site to be disturbed is flat
and construction site runoff will pass through silt fencing or other perimeter filtration
features prior to leaving the site, and that if site conditions warrant, additional BMP’s can
be implemented as corrective measures the Risk Category for this site is Low Risk.

B. SWPPP MINIMUM ELEMENTS

1: Preserve Vegetation and Mark Clearing Limits

-~The-first step in the construction process-is for the contractor to flag or fence the limits of
clearing/disturbance prior to any other construction activity. The engineering plans locate
and provide the square footages for the areas of grading, clearing, impervious surfaces
and un-disturbed areas on the proposed site. Approximately 100% of the project parcel
will be cleared or disturbed for this project.

2: Establish Construction Access v
The SWPPP calls for the proposed construction entrance to be installed as the second
step after the staking of clearing limits. At this time winter work is expected during the wet

season.

3. Control Flow Rates
This project is below the thresholds requiring flow control for the project.

Miller Townhomes , . 19-0907
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4: Install Sediment Controls

This site SWPPP proposes to construct/maintain a gravel entrance, vegetative buffer, silt
fencing or a brush barrier if necessary and retention of the existing vegetation that will
provide a vegetated strip between the cleared areas and any property line. The
construction of these features should be completed before the clearing and grading of the
site. Mulch will also be used on the exposed soil as necessary to limit erosion.

5: Stabilize Soils

The “Construction Sequence” calls for the stabilization of soils that remain unworked for
certain lengths of time based on the time of year. Stabilization techniques may include but
not limited to mulching, plastic sheeting or hydroseeding, notes have been added to the
plan regarding protection for the stockpile area if necessary. A stockpile area has been
identified on the SWPPP and is setback a minimum of 10-feet from any down slope
property line or critical area.

6: Protect Slopes

All disturbed slopes on site during construction are required to be protected with mulch or
other means as specified in the construction sequence. No concentrated runoff or
significant amounts of sheet flow will be directed to new cut or fill slopes during
construction.

7: Protect Drain Inlets
All new catch basins will be installed with silt socks/inlet protection during construction.

8: Stabilize Channels and Outlets
No new channels or outlets are proposed for this site.

9: Control Pollutants :

No outside chemicals are expected to be necessary for the construction of this project.
Concrete truck chutes, pumps, internals and hand tools shall be washed out only into_
formed areas awaiting installation of concrete or asphalt. Unused concrete remaining in
the truck and pump shall be returned to the originating batch plant for recycling. When no
formed areas are available, washwater and leftover product shall be contained in a lined
container and disposed of in a manner that does not violate water quality standards. All
vehicles working on and around the site would need to meet the State requirements for
emissions. A drip pan or other appropriate temporary containment device shall be placed
at locations where leaks or spills may occur during the fueling or maintenance of
machinery.

10: Control DeWatering
DeWatering is not expected for this project.

11: Maintain BMPs
The construction supervisor will be responsible for maintaining all BMPs during
construction and working with the County to relocate or add BMPs as necessary as site
conditions change.

12: Manage the Project
It will be the responsibility of the Contractor and Developer to manage this project and
coordinate with the County Inspector and Engineer.

Miller Townhomes 19-0907
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Inspection and Monitoring:

Site inspections shall be done by a person who is knowledgeable in the principles and
practices of erosion and sediment control. The person must have skills to first assess the
site conditions and construction activities that could impact the quality of stormwater, and
second assess the effectiveness of erosion and sediment control measures used to
control the quality of stormwater discharges. Whenever inspection and/or monitoring
reveals that the BMPs identified in the Construction SWPPP are inadequate, due to the
actual discharge of or potential to discharge a significant amount of any pollutant,
appropriate BMPs or design changes shall be implemented as soon as possible.

Maintaining an Updated Construction SWPPP: :

The construction SWPPP shall be retained on-site or within reasonable access to the site.
The SWPPP shall be modified whenever there is a change in the design, construction,
operation, or maintenance at the construction site that has, or could have, a significant
effect on the discharge of pollutants to waters of the state. The SWPPP shall be modified
if, during inspections or investigations conducted by the owner/operator, or the applicable
local or state regulatory authority, it is determined that the SWPPP is ineffective in
eliminating or significantly minimizing pollutants in stormwater discharges from the site.
The SWPPP shall be modified as necessary to include additional or modified BMPs
designed to correct problems identified. Revisions to the SWPPP shall be completed
within seven days following inspection.

13: Protect On-Site Stormwater Management BMPs for Runoff from Impervious Surfaces
The use of infiltration BMPs for this project will allow for the installation of these features at
the end of the project during final stabilization. That will protect those areas from
disturbance or compaction. In addition, the organic content of the amended soils will be
tested and verified prior to final project acceptance.

5. SOURCE CONTROL (MR #3)

Water quality treatment is proposed for this project. Refer to Section 8 of this reporf; N

6. PRESERVATION OF NATURAL DRAINAGE SYSTEM (MR #4)

Runoff in the developed conditions will be 100% infiltrated on-site up to the 100-year storm
event.

Miller Townhomes ’ 19-0907
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7. ON-SITE STORMWATER MANAGEMENT (MR #5)

Current City code requires this site be analyzed using the 2014 Stormwater Management
Manual for Western Washington (SWMMWW) manual. The WWHM2012 has been
selected to size the appropriate drainage mitigation system for this project. The 2014
drainage manual calls for the use of an approved continuous runoff hydrology model and
the WWHM2012 stormwater software meets this requirement.

As documented in Section 1 of this report this project is required to meet Minimum
Requirements 1-9. As a result, Section 2.5.5 of Volume | in the 2014 SWMMWW this
project is required to meet the requirements in Table 2.5.1. Since this parcel is less than 5
acres this project is required to meet Low Impact Development Performance Standard and
BMP T5.13; or List #2 (applicant option).

Since this project proposes to fully infiltrate the runoff from the developed condition the
applicant has chosen to meet the LID Performance Standard for this project. Therefore,
no further review of List #2 BMPs are warranted.

Even when using the LID Performance Standard option lawn and landscaped areas must
implement post-construction soil quality and depth in accordance with BMP T5.13 in
Volume 5, Chapter 5. Therefore, BMP T5.13 will be applied to all areas of
lawn/landscaping on this site to further provide filtration and shallow infiltration of site
pervious runoff. '

8. RUN-OFF TREATMENT (MR #6)

Water quality for this project will be provided in the form of existing or amended soils
beneath the proposed infiltration trench designed to receive runoff from PGIS. The design
will include a 1-foot layer of material beneath the bottom of the trench section which
provides a minimum organic content of 5% and a cation exchange capacity (CEC) of 5
milliequivalents/100 grams. Some amendment of the existing soils may be necessary to
provide the full 1-foot thickness for the treatment layer. The project Geotech will be
required to be on-site while the trenches are being excavated and prior to backfill to
ensure the soils meet the treatment requirements.

9. FLOW CONTROL (MR #7)

The design and analysis for this project requires the construction of infiltration systems
that have been sized using the WWHM12 software. This site will fully infiltrate the 100-
year storm event from the developed site. Since this project proposes to infiltrate the new
and replaced impervious surfaces the developed flow conditions for the 100-year peak
runoff rate is expected to be less than in the existing conditions.

This project is shown to construct less than 10,000 sf of effective impervious surfaces
(EIS) since the roof and parking area will be infiltrated on-site. In addition, less than
20,000 sf of pervious surfaces will be affected by all the proposed improvements. Finally,
the site has been analyzed for the existing conditions and developed conditions to
determine the increase for the 100-year peak runoff rate is below the 0.15 cfs threshold
(15-minute time steps). This result was expected when the use of the flow reduction
credits was applied to the model. Therefore, no further flow control is required.

Miller Townhomes 19-0907
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10. WETLAND PROTECTION (MR #8)

By designing the on-site improvements to increase the peak flow rates from the site by
less than 0.15 cfs and by maintaining the sheet flow condition, this will provide the
necessary protection to any downstream critical area.

11. OPERATIONS AND MAINTENANCE MANUAL (MR #9)

The Property Owner will be responsible for maintaining the stormwater and landscaping
facilities within this project. Specific problems can be recorded along with the appropriate

action taken.

Routine inspections and maintenance will improve the long-term performance of the
stormwater facilities. If at any time you are unsure if a problem exists or how to address a
specific problem contact a Professional Engineer.

Miller Townhomes 19-0907
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APPENDIX A
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WWHM 2012

PROJECT REPORT




General Model Information

Project Name: Site Inf
Site Name: Miller MF
Site Address:

City: Snohomish
Report Date: 10/29/2019
Gage: Everett
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 1.20
Version Date: 2016/02/25
Version: 4.2.12
POC Thresholds

Low Flow Threshold for POC1:
High Flow Threshold for POC1:

Site Inf

50 Percent of the 2 Year
50 Year

10/29/2019 8:05:18 AM
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Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Site Inf

No
No

acre
0.37

0.37

acre

0.37

Interflow

Groundwater

10/29/2019 8:05:18 AM
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Mitigated Land Use

Roofs
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
ROOF TOPS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Site Inf

No
No

acre

acre
0.1

0.1
0.1

Interflow
Gravel Trench Bed 1 Gravel Trench Bed 1

Groundwater

10/29/2019 8:05:18 AM
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Parking
Bypass:

GroundWater:

Pervious Land Use
A B, Lawn, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Site Inf

No
No

acre
0.13

0.13

acre
0.14

0.14
0.27

Interflow
Gravel Trench Bed 2 Gravel Trench Bed 2

Groundwater

10/29/2019 8:05:18 AM
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Offsite-North
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Site Inf

No
No

acre

acre
0.04

0.04
0.04

Interflow
Gravel Trench Bed 4 Gravel Trench Bed 4

Groundwater

10/29/2019 8:05:18 AM
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Basin 4
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

Site Inf

No
No

acre

acre
0.02

0.02
0.02

Interflow
Gravel Trench Bed 4 Gravel Trench Bed 4

Groundwater

10/29/2019 8:05:18 AM
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Routing Elements
Predeveloped Routing

Site Inf 10/29/2019 8:05:18 AM Page 8



Mitigated Routing
Gravel Trench Bed 1

Bottom Length: 65.00 ft.
Bottom Width: 4.00 ft.
Trench bottom slope 1: 0Tol
Trench Left side slope O: 0To1l
Trench right side slope 2: 0To1l
Material thickness of first layer: 4
Pour Space of material for first layer: 0.35
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 4
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 19.24
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 19.24
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 8in
Element Flows To:
Outlet 1 Outlet 2
Channel 1

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.006 0.000 0.000 0.000
0.0500 0.006 0.000 0.000 0.024
0.1000 0.006 0.000 0.000 0.024
0.1500 0.006 0.000 0.000 0.024
0.2000 0.006 0.000 0.000 0.024
0.2500 0.006 0.000 0.000 0.024
0.3000 0.006 0.000 0.000 0.024
0.3500 0.006 0.000 0.000 0.024
0.4000 0.006 0.000 0.000 0.024
0.4500 0.006 0.000 0.000 0.024
0.5000 0.006 0.001 0.000 0.024
0.5500 0.006 0.001 0.000 0.024
0.6000 0.006 0.001 0.000 0.024
0.6500 0.006 0.001 0.000 0.024
0.7000 0.006 0.001 0.000 0.024
0.7500 0.006 0.001 0.000 0.024
0.8000 0.006 0.001 0.000 0.024
0.8500 0.006 0.001 0.000 0.024
0.9000 0.006 0.001 0.000 0.024
0.9500 0.006 0.002 0.000 0.024
1.0000 0.006 0.002 0.000 0.024
1.0500 0.006 0.002 0.000 0.024
1.1000 0.006 0.002 0.000 0.024
1.1500 0.006 0.002 0.000 0.024

Site Inf

10/29/2019 8:05:18 AM
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1.2000
1.2500
1.3000
1.3500
1.4000
1.4500
1.5000
1.5500
1.6000
1.6500
1.7000
1.7500
1.8000
1.8500
1.9000
1.9500
2.0000
2.0500
2.1000
2.1500
2.2000
2.2500
2.3000
2.3500
2.4000
2.4500
2.5000
2.5500
2.6000
2.6500
2.7000
2.7500
2.8000
2.8500
2.9000
2.9500
3.0000
3.0500
3.1000
3.1500
3.2000
3.2500
3.3000
3.3500
3.4000
3.4500
3.5000
3.5500
3.6000
3.6500
3.7000
3.7500
3.8000
3.8500
3.9000
3.9500
4.0000
4.0500

Site Inf

0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.007
0.008
0.008
0.008
0.008
0.008

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.078

10/29/2019 8:05:18 AM

0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
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4.1000
4.1500
4.2000
4.2500
4.3000
4.3500
4.4000
4.4500
4.5000

Site Inf

0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006
0.006

0.009
0.009
0.009
0.009
0.010
0.010
0.010
0.011
0.011

0.219
0.385
0.547
0.678
0.762
0.828
0.885
0.939
0.989
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0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
0.024
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Channel 1

Bottom Length:

Bottom Width:

Manning's n:

Channel bottom slope 1:
Channel Left side slope 0:
Channel right side slope 2:
Discharge Structure

Riser Height:

Riser Diameter:

Element Flows To:

Outlet 1 Outlet 2

0O WwooulkR
4—H4oo00®°
corRP®OO
PRro =2°

o =
H

_._,.,
S5

Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.001 0.000 0.000 0.000
0.0222 0.001 0.000 0.043 0.000
0.0444 0.001 0.000 0.139 0.000
0.0667 0.001 0.000 0.275 0.000
0.0889 0.001 0.000 0.446 0.000
0.1111 0.001 0.000 0.650 0.000
0.1333 0.001 0.000 0.885 0.000
0.1556 0.001 0.000 1.150 0.000
0.1778 0.001 0.000 1.443 0.000
0.2000 0.001 0.000 1.765 0.000
0.2222 0.001 0.000 2.114 0.000
0.2444 0.001 0.000 2.491 0.000
0.2667 0.001 0.000 2.894 0.000
0.2889 0.001 0.000 3.324 0.000
0.3111 0.001 0.000 3.781 0.000
0.3333 0.001 0.000 4.265 0.000
0.3556 0.001 0.000 4.775 0.000
0.3778 0.001 0.000 5.311 0.000
0.4000 0.001 0.000 5.874 0.000
0.4222 0.001 0.000 6.463 0.000
0.4444 0.001 0.000 7.079 0.000
0.4667 0.001 0.000 7.722 0.000
0.4889 0.001 0.000 8.391 0.000
0.5111 0.001 0.000 9.087 0.000
0.5333 0.001 0.000 9.811 0.000
0.5556 0.001 0.000 10.56 0.000
0.5778 0.001 0.000 11.33 0.000
0.6000 0.002 0.000 12.14 0.000
0.6222 0.002 0.001 12.97 0.000
0.6444 0.002 0.001 13.83 0.000
0.6667 0.002 0.001 14.72 0.000
0.6889 0.002 0.001 15.64 0.000
0.7111 0.002 0.001 16.58 0.000
0.7333 0.002 0.001 17.55 0.000
0.7556 0.002 0.001 18.55 0.000
0.7778 0.002 0.001 19.58 0.000
0.8000 0.002 0.001 20.64 0.000
0.8222 0.002 0.001 21.73 0.000
0.8444 0.002 0.001 22.85 0.000
0.8667 0.002 0.001 24.00 0.000

Site Inf

10/29/2019 8:05:18 AM

Page 12



0.8889
0.9111
0.9333
0.9556
0.9778
1.0000
1.0222
1.0444
1.0667
1.0889
1.1111
1.1333
1.1556
1.1778
1.2000
1.2222
1.2444
1.2667
1.2889
1.3111
1.3333
1.3556
1.3778
1.4000
1.4222
1.4444
1.4667
1.4889
1.5111
1.5333
1.5556
1.5778
1.6000
1.6222
1.6444
1.6667
1.6889
1.7111
1.7333
1.7556
1.7778
1.8000
1.8222
1.8444
1.8667
1.8889
1.9111
1.9333
1.9556
1.9778
2.0000
2.0222

Site Inf

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005

25.17
26.38
27.62
28.88
30.18
31.51
32.87
34.26
35.68
37.14
38.62
40.14
41.69
43.27
44.89
46.54
48.22
49.93
51.68
53.46
55.28
57.13
59.01
60.93
62.88
64.87
66.90
68.95
71.05
73.18
75.35
77.55
79.79
82.06
84.37
86.72
89.11
91.53
94.00
96.50
99.03
101.6
104.2
106.8
109.5
112.3
115.0
117.8
120.7
123.6
126.5
129.5

10/29/2019 8:05:18 AM

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Gravel Trench Bed 2

Bottom Length: 100.00 ft.
Bottom Width: 4.00 ft.
Trench bottom slope 1: 0Tol
Trench Left side slope O: 0Tol
Trench right side slope 2: 0Tol
Material thickness of first layer: 4
Pour Space of material for first layer: 0.35
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 4
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 27.105
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 27.105
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 8in
Element Flows To:
Outlet 1 Outlet 2
Channel 1

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.009 0.000 0.000 0.000
0.0500 0.009 0.000 0.000 0.037
0.1000 0.009 0.000 0.000 0.037
0.1500 0.009 0.000 0.000 0.037
0.2000 0.009 0.000 0.000 0.037
0.2500 0.009 0.000 0.000 0.037
0.3000 0.009 0.001 0.000 0.037
0.3500 0.009 0.001 0.000 0.037
0.4000 0.009 0.001 0.000 0.037
0.4500 0.009 0.001 0.000 0.037
0.5000 0.009 0.001 0.000 0.037
0.5500 0.009 0.001 0.000 0.037
0.6000 0.009 0.001 0.000 0.037
0.6500 0.009 0.002 0.000 0.037
0.7000 0.009 0.002 0.000 0.037
0.7500 0.009 0.002 0.000 0.037
0.8000 0.009 0.002 0.000 0.037
0.8500 0.009 0.002 0.000 0.037
0.9000 0.009 0.002 0.000 0.037
0.9500 0.009 0.003 0.000 0.037
1.0000 0.009 0.003 0.000 0.037
1.0500 0.009 0.003 0.000 0.037
1.1000 0.009 0.003 0.000 0.037
1.1500 0.009 0.003 0.000 0.037
1.2000 0.009 0.003 0.000 0.037
1.2500 0.009 0.004 0.000 0.037

Site Inf
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1.3000
1.3500
1.4000
1.4500
1.5000
1.5500
1.6000
1.6500
1.7000
1.7500
1.8000
1.8500
1.9000
1.9500
2.0000
2.0500
2.1000
2.1500
2.2000
2.2500
2.3000
2.3500
2.4000
2.4500
2.5000
2.5500
2.6000
2.6500
2.7000
2.7500
2.8000
2.8500
2.9000
2.9500
3.0000
3.0500
3.1000
3.1500
3.2000
3.2500
3.3000
3.3500
3.4000
3.4500
3.5000
3.5500
3.6000
3.6500
3.7000
3.7500
3.8000
3.8500
3.9000
3.9500
4.0000
4.0500
4.1000
4.1500

Site Inf

0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009
0.009

0.004
0.004
0.004
0.004
0.004
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.006
0.006
0.006
0.006
0.006
0.006
0.007
0.007
0.007
0.007
0.007
0.007
0.008
0.008
0.008
0.008
0.008
0.008
0.009
0.009
0.009
0.009
0.009
0.009
0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.011
0.011
0.011
0.011
0.011
0.011
0.012
0.012
0.012
0.012
0.012
0.012
0.013
0.013
0.014

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.078
0.219
0.385

10/29/2019 8:05:18 AM

0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
0.037
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4.2000
4.2500
4.3000
4.3500
4.4000
4.4500
4.5000

Site Inf

0.009
0.009
0.009
0.009
0.009
0.009
0.009

0.014
0.015
0.015
0.016
0.016
0.017
0.017

0.547
0.678
0.762
0.828
0.885
0.939
0.989

10/29/2019 8:05:18 AM

0.037
0.037
0.037
0.037
0.037
0.037
0.037
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Gravel Trench Bed 4

Bottom Length: 23.00 ft.
Bottom Width: 4.00 ft.
Trench bottom slope 1: 0Tol
Trench Left side slope O: 0Tol
Trench right side slope 2: 0Tol
Material thickness of first layer: 4
Pour Space of material for first layer: 0.35
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 4
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 7.631
Total Volume Through Riser (ac-ft.): 0.001
Total Volume Through Facility (ac-ft.): 7.631
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 8in
Element Flows To:
Outlet 1 Outlet 2
Channel 1

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.002 0.000 0.000 0.000
0.0500 0.002 0.000 0.000 0.008
0.1000 0.002 0.000 0.000 0.008
0.1500 0.002 0.000 0.000 0.008
0.2000 0.002 0.000 0.000 0.008
0.2500 0.002 0.000 0.000 0.008
0.3000 0.002 0.000 0.000 0.008
0.3500 0.002 0.000 0.000 0.008
0.4000 0.002 0.000 0.000 0.008
0.4500 0.002 0.000 0.000 0.008
0.5000 0.002 0.000 0.000 0.008
0.5500 0.002 0.000 0.000 0.008
0.6000 0.002 0.000 0.000 0.008
0.6500 0.002 0.000 0.000 0.008
0.7000 0.002 0.000 0.000 0.008
0.7500 0.002 0.000 0.000 0.008
0.8000 0.002 0.000 0.000 0.008
0.8500 0.002 0.000 0.000 0.008
0.9000 0.002 0.000 0.000 0.008
0.9500 0.002 0.000 0.000 0.008
1.0000 0.002 0.000 0.000 0.008
1.0500 0.002 0.000 0.000 0.008
1.1000 0.002 0.000 0.000 0.008
1.1500 0.002 0.000 0.000 0.008
1.2000 0.002 0.000 0.000 0.008
1.2500 0.002 0.000 0.000 0.008

Site Inf
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1.3000
1.3500
1.4000
1.4500
1.5000
1.5500
1.6000
1.6500
1.7000
1.7500
1.8000
1.8500
1.9000
1.9500
2.0000
2.0500
2.1000
2.1500
2.2000
2.2500
2.3000
2.3500
2.4000
2.4500
2.5000
2.5500
2.6000
2.6500
2.7000
2.7500
2.8000
2.8500
2.9000
2.9500
3.0000
3.0500
3.1000
3.1500
3.2000
3.2500
3.3000
3.3500
3.4000
3.4500
3.5000
3.5500
3.6000
3.6500
3.7000
3.7500
3.8000
3.8500
3.9000
3.9500
4.0000
4.0500
4.1000
4.1500

Site Inf

0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.003
0.003
0.003
0.003

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.078
0.219
0.385
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0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
0.008
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4.2000
4.2500
4.3000
4.3500
4.4000
4.4500
4.5000

Site Inf

0.002
0.002
0.002
0.002
0.002
0.002
0.002

0.003
0.003
0.003
0.003
0.003
0.003
0.004

0.547
0.678
0.762
0.828
0.885
0.939
0.989

10/29/2019 8:05:18 AM

0.008
0.008
0.008
0.008
0.008
0.008
0.008
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Gravel Trench Bed 4

Bottom Length: 13.00 ft.
Bottom Width: 4.00 ft.
Trench bottom slope 1: 0Tol
Trench Left side slope O: 0Tol
Trench right side slope 2: 0Tol
Material thickness of first layer: 4
Pour Space of material for first layer: 0.35
Material thickness of second layer: 0
Pour Space of material for second layer: 0
Material thickness of third layer: 0
Pour Space of material for third layer: 0
Infiltration On
Infiltration rate: 4
Infiltration safety factor: 1
Total Volume Infiltrated (ac-ft.): 3.767
Total Volume Through Riser (ac-ft.): 0
Total Volume Through Facility (ac-ft.): 3.767
Percent Infiltrated: 100
Total Precip Applied to Facility: 0
Total Evap From Facility: 0
Discharge Structure
Riser Height: 4 ft.
Riser Diameter: 8in
Element Flows To:
Outlet 1 Outlet 2
Channel 1

Gravel Trench Bed Hydraulic Table
Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.001 0.000 0.000 0.000
0.0500 0.001 0.000 0.000 0.004
0.1000 0.001 0.000 0.000 0.004
0.1500 0.001 0.000 0.000 0.004
0.2000 0.001 0.000 0.000 0.004
0.2500 0.001 0.000 0.000 0.004
0.3000 0.001 0.000 0.000 0.004
0.3500 0.001 0.000 0.000 0.004
0.4000 0.001 0.000 0.000 0.004
0.4500 0.001 0.000 0.000 0.004
0.5000 0.001 0.000 0.000 0.004
0.5500 0.001 0.000 0.000 0.004
0.6000 0.001 0.000 0.000 0.004
0.6500 0.001 0.000 0.000 0.004
0.7000 0.001 0.000 0.000 0.004
0.7500 0.001 0.000 0.000 0.004
0.8000 0.001 0.000 0.000 0.004
0.8500 0.001 0.000 0.000 0.004
0.9000 0.001 0.000 0.000 0.004
0.9500 0.001 0.000 0.000 0.004
1.0000 0.001 0.000 0.000 0.004
1.0500 0.001 0.000 0.000 0.004
1.1000 0.001 0.000 0.000 0.004
1.1500 0.001 0.000 0.000 0.004
1.2000 0.001 0.000 0.000 0.004
1.2500 0.001 0.000 0.000 0.004

Site Inf
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1.3000
1.3500
1.4000
1.4500
1.5000
1.5500
1.6000
1.6500
1.7000
1.7500
1.8000
1.8500
1.9000
1.9500
2.0000
2.0500
2.1000
2.1500
2.2000
2.2500
2.3000
2.3500
2.4000
2.4500
2.5000
2.5500
2.6000
2.6500
2.7000
2.7500
2.8000
2.8500
2.9000
2.9500
3.0000
3.0500
3.1000
3.1500
3.2000
3.2500
3.3000
3.3500
3.4000
3.4500
3.5000
3.5500
3.6000
3.6500
3.7000
3.7500
3.8000
3.8500
3.9000
3.9500
4.0000
4.0500
4.1000
4.1500

Site Inf

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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Analysis Results
POC 1

ol H o Cumulative Probability o1
B,
Sz

o3 %\%

ooz \
0m

a
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§\‘

FLOW (=fs)
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o
10E-5 10E-4 10E-3 10E-2 10E-1 1 10 100

0.001 0.001
Parcent Time Exceaeding 05 1 2 5 10 20 B 5 70 8 % o5 98 99 995 100

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 0.37
Total Impervious Area: 0
Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.13
Total Impervious Area: 0.3

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.012432
5 year 0.019071
10 year 0.024192
25 year 0.031517
50 year 0.037618
100 year 0.044291
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0

5 year 0

10 year 0

25 year 0

50 year 0

100 year 0

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.012 0.000
1950 0.013 0.000
1951 0.011 0.000
1952 0.009 0.000
1953 0.008 0.000
1954 0.041 0.000
1955 0.016 0.000
1956 0.014 0.000
1957 0.018 0.000
1958 0.013 0.000

Site Inf 10/29/2019 8:05:18 AM Page 23



1959 0.013 0.000

1960 0.012 0.000
1961 0.022 0.010
1962 0.011 0.000
1963 0.018 0.000
1964 0.013 0.000
1965 0.011 0.000
1966 0.006 0.000
1967 0.013 0.000
1968 0.016 0.000
1969 0.038 0.000
1970 0.009 0.000
1971 0.014 0.000
1972 0.010 0.000
1973 0.010 0.000
1974 0.021 0.000
1975 0.009 0.000
1976 0.009 0.000
1977 0.008 0.000
1978 0.009 0.000
1979 0.025 0.000
1980 0.012 0.000
1981 0.009 0.000
1982 0.012 0.000
1983 0.020 0.000
1984 0.012 0.000
1985 0.015 0.000
1986 0.035 0.000
1987 0.017 0.000
1988 0.009 0.000
1989 0.009 0.000
1990 0.012 0.000
1991 0.012 0.000
1992 0.009 0.000
1993 0.008 0.000
1994 0.008 0.000
1995 0.012 0.000
1996 0.021 0.000
1997 0.041 0.000
1998 0.008 0.000
1999 0.010 0.000
2000 0.007 0.000
2001 0.003 0.000
2002 0.011 0.000
2003 0.009 0.000
2004 0.015 0.000
2005 0.010 0.000
2006 0.028 0.000
2007 0.022 0.000
2008 0.031 0.000
2009 0.009 0.000

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.0412 0.0095
2 0.0406 0.0000
3 0.0379 0.0000
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0062 19590 2 0 Pass
0.0065 16987 2 0 Pass
0.0069 14664 2 0 Pass
0.0072 12724 2 0 Pass
0.0075 10925 2 0 Pass
0.0078 9437 2 0 Pass
0.0081 8164 2 0 Pass
0.0084 7075 2 0 Pass
0.0088 6126 2 0 Pass
0.0091 5311 2 0 Pass
0.0094 4654 1 0 Pass
0.0097 4066 0 0 Pass
0.0100 3551 0 0 Pass
0.0103 3140 0 0 Pass
0.0107 2766 0 0 Pass
0.0110 2449 0 0 Pass
0.0113 2145 0 0 Pass
0.0116 1896 0 0 Pass
0.0119 1657 0 0 Pass
0.0122 1508 0 0 Pass
0.0126 1374 0 0 Pass
0.0129 1253 0 0 Pass
0.0132 1154 0 0 Pass
0.0135 1069 0 0 Pass
0.0138 1009 0 0 Pass
0.0141 950 0 0 Pass
0.0145 888 0 0 Pass
0.0148 825 0 0 Pass
0.0151 777 0 0 Pass
0.0154 734 0 0 Pass
0.0157 686 0 0 Pass
0.0160 649 0 0 Pass
0.0164 622 0 0 Pass
0.0167 602 0 0 Pass
0.0170 583 0 0 Pass
0.0173 561 0 0 Pass
0.0176 538 0 0 Pass
0.0180 507 0 0 Pass
0.0183 488 0 0 Pass
0.0186 473 0 0 Pass
0.0189 457 0 0 Pass
0.0192 440 0 0 Pass
0.0195 424 0 0 Pass
0.0199 410 0 0 Pass
0.0202 394 0 0 Pass
0.0205 380 0 0 Pass
0.0208 368 0 0 Pass
0.0211 353 0 0 Pass
0.0214 341 0 0 Pass
0.0218 333 0 0 Pass
0.0221 322 0 0 Pass
0.0224 313 0 0 Pass
0.0227 304 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1

On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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LID Report

LID Technique Used for Total Volume |Volume Infiltration Cumulative |Percent Water Quuality [ Percent Comment
Treatment ? [Meeds Through Volume Volume Volume Water Quality
Treatment Facility (ac-ft) Infiltration Infiltrated Treated
{ac-ft) {ac-ft) Credit
Channel 1POC | 0.00 (| 0.00
Gravel Trench Bed 1 O 17.63 O 99.30
Gravel Trench Bed 2 O 2479 O 99.49
Gravel Trench Bed 4 O 7.05 O 98 46
Gravel Trench Bed 4 O 353 O 97.19
Total Volume Infiltrated 53.01 0.00 0.00 9913 0.00 0% gfegfat
Compliance with LID .AD#ErIEI;Is?Q
g}arndard 8% of 2-yr to 50% of Result=
¥ Passed
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Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic
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Mitigated Schematic

oofs arkin ffsite-North
2fac
asin 4
I
ravel ravel ravel
rench rench rench/ B |4
ravel
rench/ Bed 4
Lo |
nnel 1
Al 1
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Predeveloped UCI File
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Mitigated UCI File
RUN

GLOBAL

WMHWA nodel sinul ation

START 1948 10 01 END 2009 09 30

RUN | NTERP OUTPUT LEVEL 3 0

RESUNME 0 RUN 1 UNI T SYSTEM 1
END GLOBAL

FI LES

<File> <Un#> Commmmmmea o File NamMe----c-cccm oo e e i e e e e ee e oo Sk Kk

<-1D> * % *

VDM 26 Si

MESSU 25 M
27 M
28 M
30 PCOCS]

END FI LES

OPN SEQUENCE
I NGRP I NDELT 00: 15
I MPLND
PERLND
| MPLND
RCHRES
RCHRES
RCHRES
RCHRES
RCHRES
CcorPY
CorPY
Dl SPLY
END | NGRP
END OPN SEQUENCE
Dl SPLY
DI SPLY- | NFOL

o
o
RPRPROMONRRND

Bo- H<o-ee--oa-- Title---camman-- >***TRAN PIVL DIGL FIL1 PYR DIG2 FIL2 YRND

1 Channel 1 MAX 1 2 30
END DI SPLY- | NFOL
END DI SPLY
CcorY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END TI MESERI ES
END COPY
GENER
OPCODE
# # OPCD ***
END OPCCODE
PARM
# # K * k%
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Nane------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *k K
7 A/ B, Lawn, Flat 1 1 1 1 27 0
END GEN- | NFO
*** Section PWATER***

ACTIMI TY

<PLS S kxkkkkkkhkhkkkk ok ACtIVG SeCtI ons Rk b ok S Rk S Sk b o b S R

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
7 0 0 1 0 0 0 0 0 0 0 0 0
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END ACTI VI TY

PRI NT- 1 NFO
<PLS > kkkkkikhkhkkhkkhkkkhkkkkk*k Prl nt_flags R I S I Sk kS b S S I S I I R I I I O PI VL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC  ******skx*
7 0 0 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- I NFO

PWAT- PARML
<PLS > PWATER variable nonthly paranmeter value flags ***
# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
7 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML

PWAT- PARM2
<PLS > PWATER i nput info: Part 2 *xx
# - # ***FOREST LZSN | NFI LT LSUR SLSUR KVARY AGARC
7 0 5 0.8 400 0. 05 0.3 0. 996
END PWAT- PARM2
PWAT- PARMB
<PLS > PWATER i nput info: Part 3 *xx
# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP AGNETP
7 0 0 2 2 0 0 0
END PWAT- PARM3
PWAT- PARVA
<PLS > PWATER i nput info: Part 4 i
# - # CEPSC UZSN NSUR I NTFW I RC LZETP ***
7 0.1 0.5 0.25 0 0.7 0.25

END PWAT- PARVA

PWAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***

# - # *** CEPS SURS uzs | FW5 LZS AGNE GW/S
7 0 0 0 0 3 1 0
END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *oxk
4 ROOF TOPS/ FLAT 1 1 1 27 0
1 ROADS/ FLAT 1 1 1 27 0

END GEN- | NFO
*** Section | WATER***

ACTIVITY

<PLS S Frkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Ok I I O R

# - # ATMP SNOWIWAT SLD |IWG | QAL *Ex

4 0 0 1 0 0 0
1 0 0 1 0 0 0
END ACTI VI TY
PRI NT- | NFO

<ILS > ***x*x*x print-flags ******** pPVL PYR
# - # ATMP SNOWIWAT SLD |WG | QAL *kkkkkkkk

4 0 0 4 0 0 0 1 9
1 0 0 4 0 0 0 1 9
END PRI NT- | NFO
| WAT- PARML
<PLS > |WATER vari able nonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI e
4 0 0 0 0 0
1 0 0 0 0 0

END | WAT- PARML
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| WAT- PARM?

<PLS > | WATER i nput info: Part 2 i
# - # *** LSUR SLSUR NSUR RETSC
4 400 0.01 0.1 0.1
1 400 0.01 0.1 0.1
END | WAT- PARM2
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 *xx
# - # ***PETMAX PETM N
4 0 0
1 0 0
END | WAT- PARMB
| WAT- STATEL
<PLS > *** |nitial conditions at start of simnulation
# - # *** RETS SURS
4 0 0
1 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target-> MBLK — ***
<Name> # <-factor-> <Name> # Thl#  ***
Roof s***
| MP\LND 4 0.1 RCHRES 1 5
Par ki ng***
PERLND 7 0.13 RCHRES 2 2
PERLND 7 0. 13 RCHRES 2 3
| VPLND 1 0. 14 RCHRES 2 5
O fsite-North***
| MPLND 1 0. 04 RCHRES 3 5
Basin 4***
I MPLND 1 0.02 RCHRES 4 5
******Routing******
RCHRES 1 1 RCHRES 5 7
RCHRES 1 CoPY 1 17
RCHRES 2 1 RCHRES 5 7
RCHRES 2 CoPY 1 17
RCHRES 3 1 RCHRES 5 7
RCHRES 3 coPY 1 17
RCHRES 4 1 RCHRES 5 7
RCHRES 4 CcoPY 1 17
RCHRES 5 1 CcoPY 501 16
END SCHEMATI C
NETWORK
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Name> # #
COPY 501 QUTPUT MEAN 1 1 48.4 DISPLY 1 I NPUT TI MSER 1
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <- Menber->
<Name> # <Name> # #i<-factor->strg <Name> # # <Name> # #
END NETWORK
RCHRES
GEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B ><---> User T-series Engl Metr LKFG
in out
1 Gravel Trench Be-007 2 1 1 1 28 0 1
2 Gravel Trench Be-010 2 1 1 1 28 0 1
3 Gravel Trench Be-014 2 1 1 1 28 0 1
4 Gravel Trench Be-016 2 1 1 1 28 0 1
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5 Channe
END GEN- | NFO
*** Gection RCHRES***

1

ACTIVITY

28

<PLS S khkkkkkkkkkkkx ACtIVE SeCtI ons EE R R R I I R R

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1 1 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0 0 0 0
4 1 0 0 0 0 0 0 0 0 0
5 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRI NT- | NFO
<PLS > EE R I b S R b b b b Prlnt_flags EE R b I b b b b b I PI VL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR *****xxx%%
1 4 0 0 0 0 0 0 0 0 0 1 9
2 4 0 0 0 0 0 0 0 0 0 1 9
3 4 0 0 0 0 0 0 0 0 0 1 9
4 4 0 0 0 0 0 0 0 0 0 1 9
5 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- | NFO
HYDR- PARML
RCHRES Fl ags for each HYDR Section i
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * k% %
1 0 1 0 O 4 5 0 0 O 0 0 0 0 O 2 2 2 2 2
2 0 1 0 O 4 5 0 0 O 0 0 0 0 O 2 2 2 2 2
3 0 1 0 O 4 5 0 0 O 0 0 0 0 O 2 2 2 2 2
4 0 1 0 O 4 5 0 0 O 0 0 0 0 O 2 2 2 2 2
5 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 *xx
<-mm - - - S><ammmm - S><ammmm - S><ammmm - S><ammmm - S><ammmm - S><ammmm - > *Ek
1 1 0.01 0.0 0.0 0.5 0.0
2 2 0.02 0.0 0.0 0.5 0.0
3 3 0.01 0.0 0.0 0.5 0.0
4 4 0.01 0.0 0.0 0.5 0.0
5 5 0.01 0.0 0.0 0.5 0.0
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section i
# - H# VOL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<o ><om oo > S T e T T L S e T e T
1 0 4.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0 4.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0 4.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0 4.0 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
END HYDR- I NI'T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
FTABLE 1
92 5
Dept h Area Volume CQutflowl OQutflow2 Velocity Travel Time***
(ft) (acres) (acre-ft) (cfs) (cfs) (ft/sec) (M nut es) ***
0. 000000 0.005969 0.000000 0.000000 0.000000
0. 050000 0.005969 0.000104 0.000000 0.024074
0. 100000 0.005969 0.000209 0.000000 0.024074
0. 150000 0.005969 0.000313 0.000000 0.024074
0.200000 0.005969 0.000418 0.000000 0.024074
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. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

10/29/2019 8:16:51 AM

[ejeololojolololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
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3. 750000 0.005969
3. 800000 0.005969
3. 850000 0.005969
3.900000 0.005969
3. 950000 0.005969
4. 000000 0.005969
4. 050000 0.005969
4. 100000 0.005969
4. 150000 0.005969
4. 200000 0.005969
4. 250000 0.005969
4. 300000 0.005969
4. 350000 0.005969
4. 400000 0.005969
4. 450000 0.005969
4. 500000 0.005969
4. 550000 0.005969
END FTABLE 1
FTABLE 5
91 4

Dept h Area

(ft) (acres)
0. 000000 0.001148
0. 022222 0.001179
0. 044444 0.001209
0. 066667 0.001240
0. 088889 0.001271
0.111111 0.001301
0. 133333 0.001332
0. 155556 0.001363
0.177778 0.001393
0.200000 0.001424
0.222222 0.001455
0.244444 0.001485
0.266667 0.001516
0.288889 0.001547
0.311111 0.001577
0. 333333 0.001608
0. 355556 0.001639
0.377778 0.001669
0. 400000 0.001700
0.422222 0.001731
0. 444444 0.001762
0. 466667 0.001792
0.488889 0.001823
0.511111 0.001854
0.533333 0.001884
0. 555556 0.001915
0.577778 0.001946
0. 600000 0.001977
0. 622222 0.002007
0. 644444 0.002038
0. 666667 0.002069
0. 688889 0.002100
0.711111 0.002130
0.733333 0.002161
0. 755556 0.002192
0.777778 0.002223
0. 800000 0.002253
0. 822222 0.002284
0. 844444 0.002315
0. 866667 0.002346
0. 888889 0.002376
0.911111 0.002407
0. 933333 0.002438
0. 955556 0.002469
0.977778 0.002500
1. 000000 0.002530
1. 022222 0.002561
1.044444 0.002592

Site Inf

0000000000000 0000

007834
007938
008043
008147
008252
008356
008655
008953
009252
009550
009848
010147
010445
010744
011042
011341

. 011639

Vol umre

(acre-ft)

C 0000000000000 0000000000000000000000000000000000

. 000000

000026
000052
000080
000107
000136
000165
000195
000226
000257
000289
000322
000355
000389
000424
000459
000495
000532
000570
000608
000647
000686
000726
000767
000809
000851
000894
000937
000982
001026
001072
001118
001165
001213
001261
001311
001360
001411
001462
001514
001566
001619
001673
001728
001783
001839
001895

. 001952

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 078856
. 219469
. 385862
. 547841
. 678003
. 762603
. 828154
. 885334
. 939038
. 989833
. 038146

POOOOOO0OO0OOO0OO0OOOO0OO0O0OO0O

Qut fl owl
(cfs)

. 000000
. 043777
. 139512
. 275316
. 446554
. 650534
. 885486
. 150163
. 443660
. 765300
. 114577
.491112
. 894620
. 324897
. 781798
. 265231
. 775143
. 311518
. 874371
. 463737
. 079678
. 722271
. 391611
. 087805
. 810973
10. 56125
11. 33876
12. 14368
12. 97614
13. 83631
14. 72436
15. 64046
16. 58479
17. 55753
18. 55886
19. 58898
20. 64807
21. 73633
22. 85394
24, 00112
25. 17806
26. 38496
27. 62202
28. 88945
30. 18745
31.51623
32. 87599
34. 26694

OCOONNOUIORARWWNNNRPPPRPOOOOOOO

. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074
. 024074

eleololololololololololololololoNe]

Velocity Travel Tine***

(ft/sec)

(M nutes)***
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. 066667
. 088889
.111111
. 133333
. 155556
. 177778
. 200000
. 222222
. 244444
. 266667
. 288889
. 311111
. 333333
. 355556
. 377778
. 400000
. 422222
. 444444
. 466667
. 488889
. 511111
. 533333
. 555556
. 577778
. 600000
. 622222
. 644444
. 666667
. 688889
. 711111
. 733333
. 755556
777778
. 800000
. 822222
. 844444
. 866667
. 888889
. 911111
. 933333
. 955556
. 977778
. 000000
END FTABLE
FTABLE
92 5
Dept h
(ft)
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000

NRRPRRPRRRRPRRPRRPRRPRPRPRPRRRRPRRPRRPRREPREPRERRPRRRRPRRRPERERREPRERRPRRRRRRERRERRRRRR

PRPOOOOO0OO0OO0O0O00O0OO0O0O0OO0O0OO0O00O0O

Site Inf

[eeololololololololololololololololololololololololololololololololololololololololoNe)

[eeololojololololololololololololololololole)

. 002623
. 002653
. 002684
. 002715
. 002746
. 002777
. 002807
. 002838
. 002869
. 002900
. 002931
. 002962
. 002992
. 003023
. 003054
. 003085
. 003116
. 003146
. 003177
. 003208
. 003239
. 003270
. 003301
. 003332
. 003362
. 003393
. 003424
. 003455
. 003486
. 003517
. 003548
. 003578
. 003609
. 003640
. 003671
. 003702
. 003733
. 003764
. 003795
. 003826
. 003856
. 003887
. 003918

(

5
2

Area
acres)
009183

. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183

C 0000000000000 00000000000000000000000000000

002010
002069
002128
002188
002249
002310
002372
002435
002499
002563
002627
002693
002759
002826
002893
002962
003031
003100
003170
003241
003313
003385
003458
003532
003606
003681
003757
003834
003911
003989
004067
004146
004226
004307
004388
004470
004552
004636
004720
004804
004890
004976

. 005062

Vol une

(acre-ft)

0000000000000 00000000

. 000000

000161
000321
000482
000643
000803
000964
001125
001286
001446
001607
001768
001928
002089
002250
002410
002571
002732
002893
003053
003214

. 003375

126.

Qut
(c
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0
.0

[eeolololololololololololololololololololole)

. 68929
. 14325
. 62902
. 14682
. 69686
. 27934
. 89448
. 54249
. 22357
. 93794
. 68581
. 46739
. 28288
. 13251
. 01648
. 93499
. 88827
. 87652
. 89995
. 95878
. 05320
. 18343
. 34967
. 55215
. 79106
. 06661
. 37901
. 72847
. 11519
. 53939
. 00127
. 50103
. 03888

. 6150
. 2297
. 8830
. 5753
. 3067
. 0774
. 8876
. 7375
. 6274
5574

flowl
fs)

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000

Qutflow2 Velocity Travel Time***

[eeololojololololololololololololololololole)

(cfs)

. 000000
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037

(ft/sec)

10/29/2019 8:16:51 AM

(M nut es) ***
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. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000

AABRADMDIAIADIMDIMDIBRADDIDOWWWWWWWWWWWWWWWWWWWNRNNNNNNNNNNDNNNDNDNNMNDNNRPRRRPRRPRPRRRPRRRRPRRRRER

Site Inf

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183
. 009183

C 0000000000000 00000000000000000000000000000000000000000000000000000000

. 003535
. 003696

003857
004017
004178
004339
004500
004660
004821
004982
005142
005303
005464
005624
005785
005946
006107
006267
006428
006589
006749
006910
007071
007231
007392
007553
007713
007874
008035
008196
008356
008517
008678
008838
008999
009160
009320
009481
009642
009803
009963
010124
010285
010445
010606
010767
010927
011088
011249
011410
011570
011731
011892
012052
012213
012374
012534
012695
012856
013315
013774
014233
014692
015152
015611
016070
016529

. 016988
. 017447
. 017906

mleleoleolololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoXe]

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 078856
. 219469
. 385862
. 547841
. 678003
. 762603
. 828154
. 885334
. 939038
. 989833
. 038146

10/29/2019 8:16:51 AM

[ejeololojolololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
. 037037
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END FTABLE 2

FTABLE
92 5
Dept h
(ft)
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000

WWWWWNRNNNPNNNNDNNNNDNNNDNDNNNNNRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPOOO0OO0O0000000000000000

Site Inf

[eeolololololololololololololololololololololololololololololololololololojololololololololololololololololololololololololololoNe]

3

Area
(acres)
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112

Vol unme

(acre-ft)

C 0000000000000 000000000000000000000000000000000000000000000000000

. 000000

000037
000074
000111
000148
000185
000222
000259
000296
000333
000370
000407
000444
000480
000517
000554
000591
000628
000665
000702
000739
000776
000813
000850
000887
000924
000961
000998
001035
001072
001109
001146
001183
001220
001257
001294
001331
001368
001404
001441
001478
001515
001552
001589
001626
001663
001700
001737
001774
001811
001848
001885
001922
001959
001996
002033
002070
002107
002144
002181
002218
002255
002292
002329

. 002365

Qut fl owl
(cfs)

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000

[eeolololololololololololololololololololololololololololololololololololojololololololololololololololololololololololololololoNe]

Qutflow2 Velocity Travel Time***

[eeolololololololololololololololololololololololololololololololololololojololololololololololololololololololololololololololoNe]

(cfs)

. 000000
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519
. 008519

(ft/sec)
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(M nut es) ***

Page 43



. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
END FTABLE
FTABLE
92 5
Dept h
(ft)
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000
. 900000
. 950000
. 000000
. 050000
. 100000
. 150000
. 200000
. 250000
. 300000
. 350000
. 400000
. 450000
. 500000
. 550000
. 600000
. 650000
. 700000
. 750000
. 800000
. 850000

AR OWWWOWLWWWWWWWWWWWW

PRPRPRPRPRPRPPPRPRPRPRPPRPRPPPRPPRPPRPOOO0OO0O0CO0000000000O0000O0

Site Inf

[eleoleolololololololololololololololololololololololoNe]

(eoeololololololololololololololololololololololololololololololololololol ol o]

. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
. 002112
3
4

Area
(acres)
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
. 001194
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END FTABLE 4
END FTABLES

0000000000000 00000000000000000000000000000000000000000

000794
000815
000836
000857
000877
000898
000919
000940
000961
000982
001003
001024
001045
001065
001086
001107
001128
001149
001170
001191
001212
001233
001253
001274
001295
001316
001337
001358
001379
001400
001421
001441
001462
001483
001504
001525
001546
001567
001588
001609
001629
001650
001671
001731
001791
001850
001910
001970
002029
002089
002149
002208
002268

. 002328

[mleleleolololololololololololololololololololololololojolololololololololololololololololololololololololoNe)

. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 000000
. 078856
. 219469
. 385862
. 547841
. 678003
. 762603
. 828154
. 885334
. 939038
. 989833
. 038146

[eoleoleololoolololololololololololololololololololololojolololololololololololololololololololololololololoNe)

. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815
. 004815

<Member > SsysSgap<--Milt-->Tran <-Target vol s>
<Nanme> # tem strg<-factor->strg <Nane>

PREC
PREC
EVAP

EXT SOURCES
<- Vol une- >
<Nane> #
VDM 2
V\DM 2
V\DM 1
VDM 1

EVAP

END EXT SOURCES

EXT TARCETS
<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Vol une-> <Menber> Tsys Tgap And ***

<Nane> #

Site Inf

ENGL
ENGL
ENGL
ENGL

1.2
1.2
0.76
0.76

PERLND
| MPLND
PERLND
| MPLND

<Name> # #<-factor->strg <Name>

# #
1 999
1 999
1 999
1 999

<-Gp>

EXTNL
EXTNL
EXTNL
EXTNL

# <Nane>
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<-Gp>
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END MASS- LI NK

MASS- LI NK
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END MASS- LI NK
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RCHRES

END MASS- LI NK
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RCHRES OFLOW

END MASS- LI NK
END MASS- LI NK

END RUN
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ROFLOW
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STAGE 11 1
MEAN 11 48. 4
MEAN 11 48. 4
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SURO 0. 083333
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7
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17
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WDM 1001 STAG ENGL REPL
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<Name> <Name> # #***
RCHRES I NFLOW | VOL
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coPY I NPUT  MEAN
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10/29/2019 8:16:51 AM

Page 46



Predeveloped HSPF Message File

Site Inf 10/29/2019 8:16:51 AM Page 47



Mitigated HSPF Message File
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2019; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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Geotechnical Services Are Performed for
Specific Purposes, Persons, and Projects
Geotechnical engineers structure their services to meet the specific needs of
their clients. A geotechnical engineering study conducted for a civil engi-
neer may not fulfill the needs of a construction contractor or even another
civil engineer. Because each geotechnical engineering study is unique, each
geotechnical engineering report is unique, prepared sofely for the client. No
one except you should rely on your geotechnical engineering report without
first conferring with the geotechnical engineer who prepared it. And no one
— not even you — should apply the report for any purpose or project
except the one originally contemplated.

Read the Full Report

Serious problems have occurred because those relying on a geotechnical
Do not read selected elements only.

A Geotechnical Engineering Report Is Based on

A Unique Set of Project-Specific Factors
Geotechnical engineers consider a number of unique, project-specific fac-
tors when establishing the scope of a study. Typical factors include: the
client's goals, objectives, and risk management preferences; the general
nature of the structure involved, its size, and configuration; the location of
the structure on the site; and other planned or existing site improvements,
such as access roads, parking lots, and underground utilities. Unless the
geotechnical engineer who conducted the study specifically indicates oth-
erwise, do not rely on a geotechnical engineering report that was:

* not prepared for you,

* not prepared for your project,

® not prepared for the specific site explored, or

* completed before important project changes were made.

Typical changes that can erode the reliability of an existing geotechnical

engineering report include those that affect:

* the function of the proposed structure, as when it's changed from a
parking garage to an office building, or from a light industrial plant
to a refrigerated warehouse,

-

IIllIlllI‘lﬂlIl Information About Your
Geotechnical Engineering Report

Subsurface problems are.a principal cause of construction delays, cost overruns, claims, and disputes.

The following information is provided to help you manage your risks.

engineering report did not read it all. Do not rely on an executive summary.

® elevation, configuration, location, orientation, or weight of the
proposed structure,

® composition of the design team, or

* project ownership.

As a general rule, a/ways inform your geotechnical engineer of project
changes—even minor ones—and request an assessment of their impact.
Geotechnical engineers cannot accept responsibility or liability for problems
that occur because their reports do not consider developments of which
they were not informed.

Subsurface Conditions Can Change

A geotechnical engineering report is based on conditions that existed at
the time the study was performed. Do not rely on a geotechnical engineer-
ing report whose adequacy may have been affected by: the passage of
time; by man-made events, such as construction on or adjacent to the site;
or by natural events, such as floads, earthquakes, or groundwater fluctua-
tions. Afways contact the geotechnical engineer before applying the report
to determine if it is still reliable. A minor amount of additional testing or
analysis could prevent major problems.

Most Geotechnical Findings Are Professional
Opinions

Site exploration identifies subsurface conditions only at those points where
subsurface tests are conducted or samples are taken. Geotechnical engi-
neers review field and laboratory data and then apply their professional
judgment to render an opinion about subsurface conditions throughout the
site. Actuat subsurface conditions may differ—sometimes significantly—
from those indicated in your report. Retaining the geotechnical engineer
who developed your report to provide construction observation is the
most effective method of managing the risks associated with unanticipated
conditions.

A Report's Recommendations Are Aot Final

Do not overrely on the consruction recommendations included in your
report. Those recommendations are not final, because geotechnical engi-
neers develop them principally from judgment and opinion. Geotechnical
engineers can finalize their recommendations only by observing actual

_/




-~

subsurface conditions revealed during construction. The geotechnical
engineer who developed your report cannot assume responsibility or
liabilfty for the report's recommendations if that engineer does not perform
construction observation.

A Geotechnical Engineering Report Is Subject to
Misinterpretation

Other design team members' misinterpretation of geotechnical engineering
reports has resulted in costly problems. Lower that risk by having your geo-
technical engineer confer with appropriate members of the design team after
submitting the report. Also retain your geotechnical engineer to review perti-
nent elements of the design team's plans and specifications. Contractors can
also misinterpret a geotechnical engineering report. Reduce that risk by
having your geotechnical engineer participate in prebid and preconstruction
conferences, and by providing construction observation.

Do Not Redraw the Engineer's Logs

Geotechnical engineers prepare final boring and testing logs based upon
their interpretation of field logs and laboratory data. To prevent errors or
omissions, the logs included in a geotechnical engineering report should
never be redrawn for inclusion in architectural or other design drawings.
Only photographic or electronic reproduction is acceptable, but recognize
that separafing logs from the report can elevate risk.

Give Contractors a Complete Report and
Guidance

Some owners and design professionals mistakenly believe they can make
contractors liable for unanticipated subsurface conditions by limiting what
they provide for bid preparation. To help prevent costly problems, give con-
tractors the complete geotechnical engineering report, but preface it with a
clearly written letter of transmittal. n that letter, advise contractors that the
report was not prepared for purposes of bid development and that the
report's accuracy is limited; encourage them to confer with the geotechnical
engineer who prepared the report (a modest fee may be required) and/or to
conduct additional study to obtain the specific types of information they
need or prefer. A prebid conference can also be valuable. Be siire contrac-
tors have sufficient time to perform additional study. Only then might you
be in a position to give contractors the best information available to you,
while requiring them to at least share some of the financial responsibilities
stemming from unanticipated conditions.

Read Responsihility Provisions Closely

Some clients, design professionals, and contractors do not recognize that
geotechnical engineering is far less exact than other engineering disci-
plines. This lack of understanding has created unrealistic expectations that

N
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have led to disappointments, claims, and disputes. To help reduce the risk
of such outcomes, geotechnical engineers commonly include a variety of
explanatory provisions in their reports. Sometimes labeled “limitations”
many of these provisions indicate where geotechnical engineers’ responsi-
bilities begin and end, to help others recognize their own responsibilities
and risks. Read these provisions closely. Ask questions. Your geotechnical
engineer should respond fully and frankly.

Geoenvironmental Concerns Are Not Covered

The equipment, techniques, and personnel used to perform a geoenviron-
mental study differ significantly from those used to perform a geofechnical
study. For that reason, a geotechnical engineering report does not usually
relate any geoenvironmental findings, conclusions, or recommendations;
e.g., about the likelihood of encountering underground storage tanks or
regulated contaminants. Unanticipated environmental problems have led
fo numerous project failures. If you have nat yet obtained your own geoen-
vironmental information, ask your geotechnical consultant for risk man-
agement guidance. Do not rely on an environmental report prepared for
someone élse.

Obtain Professional Assistance To Deal with Mold
Diverse strategies can be applied during building design, construction,
operation, and maintenance to prevent significant amounts of mold from
growing on indoor surfaces. To be sffective, all such strategies should be
devised for the express purpose of mold prevention, integrated into a com-
prehensive plan, and executed with diligent oversight by a professional
mold prevention consultant. Because just a small amount of water or
moisture can lead to the development of severe mold infestations, a num-
ber of mold prevention strategies focus on keeping building surfaces dry.
While groundwater, water infiltration, and similar issues may have been
addressed as part of the geotechnical engineering study whose findings
are conveyed irthis report, the geotechnical engineer in charge of this
project is not a mold prevention consultant; mone of the services per-
formed in connection with the geolechnical engineer’s study
were designed or conducted for the purpase of mold preven-
tion. Proper implementation of the recommendations conveyed
in this report will not of itself be sufficient to prevent mold from
growing in or on the structure involved.

Rely, on Your ASFE-Member Geotechncial
Engineer for Additional Assistance

Membership in ASFE/The Best People on Earth exposes geotechnical
engineers to a wide array of risk management techniques that can be of
genuine benefit for everyone involved with a construction project. Confer
with you ASFE-member geotechnical engineer for more information.

/

ASFE

The Best People an Earth

8811 Colesville Road/Suite G106, Silver Spring, MD 20910

Telephone: 301/565-2733

e-mail: info@asfe.org

Facsimile: 301/589-2017
www.asfe.org

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part, by any means whatsosver, is strictly prohibited, except with ASFE's
specific written permission. Excerpting, quoting, or otherwise extracting wording from this dacument is permitted only with the express written permission of ASFE, and only for
purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report. Any other
firm, individual, or other entity that so uses this dacument without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation.
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October 24, 2018 Earth Solutions NW LLC

ES-6354 Geotechnical Engineering, Construction
Observation/Testing and Environmental Services

Emil's Walk, LLC
21412 — 107t Street Southeast
Snohomish, Washington 98290

Attention: Mr. Korbett Miller

Dear Mr. Miller:

Earth Solutions NW, LLC (ESNW) is pleased to present this report titled “Geotechnical
Engineering Study, Emil's Walk, Maple Avenue and Lincoln Avenue, Snohomish, Washington”.
Based on the results of our investigation, the proposed project is feasible from a geotechnical
standpoint. Our study indicates the site is underlain predominately by sand and gravel older
alluvium deposits. During our subsurface exploration completed on September 27, 2018,
groundwater seepage was not encountered. However, it is our opinion the contractor should be
prepared to respond to zones of groundwater seepage during construction.

The proposed residential structures can be constructed on a conventional continuous and
spread footing foundation bearing on competent native soil, recompacted native soil, or new
structural fill placed directly on competent native soil. Competent native soil, suitable for
support of the new foundations, will likely be encountered beginning at depths of two to three
feet below existing grades. Where loose or unsuitable soil conditions are exposed at
foundation subgrade elevations, compaction of soils to the specifications of structural fill, or
overexcavation and replacement with a suitable structural fill material, will be necessary.

We understand onsite infiltration facilities are being pursued. Based on our investigation of the
subject site, infiltration is feasible from a geotechnical standpoint. Infiltration recommendations
are provided in this report.

Pertinent geotechnical recommendations are provided in this study. We appreciate the
opportunity to be of service to you on this project. If you have questions regarding the content
of this geotechnical engineering study, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

A

+ Adam Z. Shier, G.I.T.

Staff Geologist
1805 - 136th Place N.E., Suite 201 * Bellevue, WA 98005 © (425) 449-4704 * FAX (425) 449-4711
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GEOTECHNICAL ENGINEERING STUDY
EMIL’S WALK
MAPLE AVENUE AND LINCOLN AVENUE
SNOHOMISH, WASHINGTON

ES-6354

INTRODUCTION

General

This geotechnical engineering study was prepared for the proposed townhomes to be
constructed northeast of the intersection of Maple Avenue and Lincoln Avenue in Snohomish,
Washington. The purpose of this study was to provide geotechnical recommendations for
currently proposed development plans. Our scope of services for completing this study
included the following:

Subsurface exploration for purposes of characterizing site soils;
Laboratory testing of soil samples collected at the test pit locations;
Engineering analyses and recommendations for the proposed development, and;

Preparation of this report.

The following documents and maps were reviewed as part of our study preparation:

Site Plan, prepared by Eagle Country Construction, dated September 13, 2018;

Geologic Map of the Snohomish Quadrangle, Snohomish County, Washington, compiled
by J.P. Minard, dated 1985;

Snohomish Municipal Code;

Snohomish County Geologic Hazards Erosion Hazard Areas, prepared for Snohomish
County, Washington, dated February 1, 2016;

Snohomish County Liquefaction Susceptibility, endorsed by the Washington State
Department of Natural Resources, October 2009;

Web Soil Survey, online resource maintained by the Natural Resources Conservation
Service under the United States Department of Agriculture, and;

Department of Ecology Stormwater Management Manual for Western Washington,
Volume lil Hydrologic Analysis and Flow Control BMPs, dated August 2012.

Earth Solutions NW, LLC
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Project Description

Preliminary site layout indicates the subject site will be developed with two townhome structures
and associated infrastructure improvements. Ingress and egress will be provided by Lincoln
Avenue. Stormwater will likely be managed by individual lot infiltration (such as gravel-filled
trenches and/or drywells).

At the time of report submission, specific building load and grading plans were not available for
review; however, we anticipate the proposed structures will be two to three stories in height and
constructed utilizing relatively lightly loaded wood framing supported on a conventional
foundation system. Perimeter footing loads will likely be 1 to 2 kips per lineal foot. Slab-on-
grade loading is anticipated to be approximately 150 pounds per square foot (psf).

If the above design assumptions are incorrect or change, ESNW should be contacted to review
the recommendations provided in this report. ESNW should review final designs to confirm that
our geotechnical recommendations been incorporated into the plans.

SITE CONDITIONS

Surface

The subject site is located immediately northeast of the intersection of Maple Avenue and
Lincoln Avenue in Snohomish, Washington. The site consists of one tax parcel (Snohomish
County parcel number 004359-002-004-00) totaling approximately 0.40 acres of land. The site
is currently undeveloped and ESNW understands the subject site was previously owned by the
BNSF Railway Company. We understand the site will likely be developed with a duplex and a
quadplex residential structures, an access roadway, and associated infrastructure
improvements. The site is relatively level, with total elevation change on the order of five feet or
less.

Subsurface

A representative of ESNW observed, logged, and sampled three test pits, excavated at
accessible locations within the site boundaries, on September 27, 2018 using a mini-trackhoe
and operator retained by ESNW. The explorations were completed for purposes of assessment
and classification of site soils as well as characterization of groundwater conditions within areas
proposed for new development. The approximate locations of the explorations are depicted on
Plate 2 (Test Pit Location Plan). Please refer to the test pit logs provided in Appendix A for a
more detailed description of subsurface conditions. Representative soil samples collected at
the test pit locations were evaluated in general accordance with Unified Soil Classification
System (USCS) and United States Department of Agriculture (USDA) methods and procedures.
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Topsoil and Fill

Where encountered at surface grades, topsoil extended to depths of about 8 to 10 inches. The
topsoil was characterized by dark brown color, the presence of fine organic material, and small
root intrusions. Topsoil is neither suitable for foundation support nor for use as structural fill.
Topsoil may be used in non-structural areas if desired.

Fill was encountered at test pit locations TP-1 and TP-3 extending to depths of one and one-
half to three feet below the existing ground surface (bgs), respectively. The fill encountered at
TP-1 was observed to consist of loose to medium dense silty sand and the fill at TP-3 appears
to be the remnants of an old burn pit, and consisted primarily of coal, ash, and miscellaneous
garbage debris. It is possible that burn piles or other rubbish heaps may be encountered
underlying existing grades; however, we anticipate fill and debris to be relatively surficial in
depth. ESNW should observe areas of fill encountered during site excavations in order to
provide supplement recommendations as necessary.

Native Soil

Native soils generally consist of sand and gravel (USCS: SP and GP, respectively) older
alluvium deposits. Fines content generally decreased with depth. The in-situ density of the
native deposits was generally described as medium dense. Native soils were primarily
encountered in a damp condition and extended to a maximum exploration depth of
approximately eight feet bgs.

Geologic Setting

The referenced geologic map resource identifies older alluvium (Qoal) deposits as the primary
native soil unit underlying the subject site. As reported on the geologic map resource, the “Qoal”
older alluvium consists of mostly clean, oxidized, medium- to coarse-grained sand and gravel.
Additionally, recessional outwash (Qvr) deposits are mapped directly west of the subject site.
As reported on the geologic map resource, the “Qvr” recessional outwash consists of well-
drained stratified outwash sand and gravel deposited by the receding Vashon glacier.
Additionally, the referenced WSS resource identifies Tokul gravelly medial loam (Map Unit
Symbol: 72) across the subject site. The Tokul series was formed in till plains and hillslopes.
Based on our field observations, on-site native soils are generally consistent with older alluvium
deposits.

Groundwater

During our subsurface exploration completed on September 27, 2018, groundwater seepage
was not encountered and extensive groundwater will likely not impact proposed infiltration
facilities. However, it is our opinion the contractor should anticipate, and be prepared to
respond to, zones of perched groundwater seepage during construction, especially within
deeper site excavations. Groundwater seepage is common within relatively permeable lenses
and/or atop dense to very dense deposits. It should be noted that seepage rates and
elevations fluctuate depending on many factors, including precipitation duration and intensity,
the time of year, and soil conditions. In general, groundwater flow rates are higher during the
wetter, winter months.
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Geologic Hazardous Areas

Based on review of available geologic critical area maps of the Snohomish area and Chapter
14 of the Snohomish Municipal Code, the subject site does not appear to be within or
immediately adjacent to mapped geologic critical areas, with the exception of potential erosion
hazards. In our opinion, site susceptibility to erosion hazards may be considered minimal due to
the gently sloping topography and medium dense native soil conditions encountered at the test
pit locations. Additional Best Management Practices (BMPs), as specified by the project civil
engineer and indicated on the plans, should be mcorporated into construction activities to
reduce the potential for erosion hazards.

DISCUSSION AND RECOMMENDATIONS

General

Based on the results of our investigation, construction of the proposed residential development
is feasible from a geotechnical standpoint. The primary geotechnical considerations associated
with the proposed development include foundation support, slab-on-grade subgrade support,
the suitability of using native soils as structural fill, and installation of infiltration facilities. Given
the gravelly nature and relatively low percentage of fines of the older alluvium deposits across
the site, infiltration is feasible from a geotechnical standpoint.

The proposed structures can be constructed on conventional continuous and spread footing
foundations bearing on competent native soil, recompacted native soil, or new structural fill
placed directly on competent native soil. Competent native soil, suitable for support of the new
foundations, will likely be encountered beginning at depths of two to three feet bgs. Where
loose or unsuitable soil conditions are exposed at foundation subgrade elevations, compaction
of soils to the specifications of structural fill, or overexcavation and replacement with a suitable
structural fill material, will be necessary.

This study has been prepared for the exclusive use of Emil's Walk, LLC and their
representatives. A warranty is neither expressed nor implied. This study has been prepared in
a manner consistent with the level of care and skill ordinarily exercised by other members of the
profession currently practicing under similar conditions in this area.

Site Preparation and Earthwork

Initial site preparation activities will consist of installing temporary erosion control measures,
establishing grading limits, and performing site clearing and site stripping. Subsequent
earthwork procedures will involve grading and related infrastructure improvements.

Earth Solutions NW, LLC
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Temporary Erosion Control

Temporary construction entrances and drive lanes, consisting of at least six inches of quarry
spalls, should be considered to both minimize off-site soil tracking and provide a stable access
surface for construction vehicles. Geotextile fabric should be placed below the quarry spalls for
greater stability of the temporary construction entrance. Erosion control measures should
include silt fencing placed around appropriate portions of the site perimeter. Soil stockpiles
should be covered or otherwise protected to reduce the potential for soil erosion during periods
of wet weather. Temporary approaches for controlling surface water runoff should be
established prior to beginning earthwork activities. Additional Best Management Practices
(BMPs), as specified by the project civil engineer and indicated on the plans, should be
incorporated into construction activities.

Stripping

Topsoil was encountered within the upper 8 to 10 inches of existing grades at the test pit
locations. ESNW should be retained to provide site stripping recommendations at the time of
construction. Over-stripping of the site surface should be avoided. Topsoil and/or organic-rich
soil is not considered suitable for use in structural areas or for use as structural fill. If desired,
topsoil and/or organic-rich soil may be used in non-structural areas.

Excavations and Slopes

Excavation activities are likely to expose medium dense coarse-grained soils. Based on the
soil conditions observed at the test pit locations, the following allowable temporary slope
inclinations, as a function of horizontal to vertical (H:V) inclination, may be used. The
applicable Federal Occupation Safety and Health Administration (OSHA) and Washington
Industrial Safety and Health Act (WISHA) soil classifications are also provided:

e |oose soil 1.5H:1V (Type C)
e Areas containing groundwater seepage 1.5H:1V (Type C)
e Medium dense to dense native soil 1H:1V (Type B)

Permanent slopes should be planted with vegetation to enhance stability and to minimize
erosion, and should maintain a gradient of 2H:1V or flatter. The presence of perched
groundwater may cause localized sloughing of temporary slopes due to excess seepage forces.
An ESNW representative should observe temporary and permanent slopes to confirm the slope
inclinations are suitable for the exposed soil conditions and to provide additional excavation and
slope recommendations, as necessary. [f the recommended temporary slope inclinations
cannot be achieved, temporary shoring may be necessary to support excavations.
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In-situ and Imported Soils

From a geotechnical standpoint, it is our opinion in-situ soils may be suitable for use in
structural fill applications, provided the moisture content of the soil is at (or slightly above) the
optimum moisture content at the time of placement and compaction. Successful use of native
soils as structural fill will largely be dictated by in-situ moisture contents during construction.

Where necessary, imported soil intended for use as structural fill should consist of a well-
graded, granular soil with a moisture content that is at (or slightly above) the optimum level.
Imported soil intended for use as structural fill should consist of a well-graded, granular soil with
a fines content of 5 percent or less (where the fines content is defined as the percent passing
the Number 200 sieve, based on the minus three-quarter-inch fraction).

Structural Fill

Structural fill is defined as compacted soil placed in foundation, slab-on-grade, and roadway
areas as well as fill placed to construct permanent slopes and throughout retaining wall and
utility trench backfill areas. Soils placed in structural areas, including slab-on-grade, utility
trench, and pavement areas, should be placed in loose lifts of 12 inches or less and compacted
to a relative compaction of 95 percent, based on the laboratory maximum dry density as
determined by the Modified Proctor Method (ASTM D1557). More stringent compaction
specifications may be required for utility trench backfill zones depending on the responsible
utility district or jurisdiction, as relative compaction of at least 95 percent is typically required for
utility trench backfill zones.

Foundations

The proposed building structures can be constructed on a conventional continuous and spread
footing foundation bearing on competent native soil, recompacted native soil, or new structural
fill placed directly on competent native soils. Competent native soil, suitable for support of the
new foundation, will likely be encountered beginning at depths of two to three feet bgs. Where
loose or unsuitable soil conditions are exposed at foundation subgrade elevations, compaction
of soils to the specifications of structural fill, or overexcavation and replacement with a suitable
structural fill material, will be necessary. Provided the foundations will be supported as
prescribed, the following parameters may be used for design:

e Allowable soil bearing capacity 2,500 psf
e Passive earth pressure 300 pcf (equivalent fluid)
e Coefficient of friction 0.40

A one-third increase in the allowable soil bearing capacity may be assumed for short-term wind
and seismic loading conditions. The above passive pressure and friction values include a
factor-of-safety of 1.5. With structural loading as expected, total settlement in the range of one
inch and differential settlement of about one-half inch is anticipated. The majority of the
settlements should occur during construction, as dead loads are applied.
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Seismic Design

The 2015 International Building Code recognizes the American Society of Civil Engineers
(ASCE) for seismic site class definitions. Based on the soil conditions encountered at the test
pit locations, in accordance with Table 20.3-1 of the ASCE Minimum Design Loads for Buildings
and Other Structures manual, Site Class D should be used for design.

The referenced liquefaction susceptibility map indicates the site and surrounding areas maintain
“low to moderate” liquefaction susceptibility. Liquefaction is a phenomenon where saturated
and loose soils suddenly lose internal strength in response to increased pore water pressures
resulting from an earthquake or other intense ground shaking. In our opinion, site susceptibility
to liquefaction may be considered low. The compact nature of the site soils and the absence of
a uniformly established, shallow groundwater table were the primary bases for this
consideration.

Slab-on-Grade Floors

Slab-on-grade floors for the proposed residential structures should be supported on firm and
unyielding subgrades comprised of competent native soil, compacted structural fill, or new
structural fill. Unstable or yielding areas of the subgrades should be recompacted, or over-
excavated and replaced with suitable structural fill, prior to slab construction.

Capillary breaks, consisting of a minimum of four inches of free-draining crushed rock or gravel,
should be placed below the slabs. The free-draining material should have a fines content of 5
percent or less (where the fines content is defined as the percent passing the Number 200
sieve, based on the minus three-quarter-inch fraction). |If relatively free-draining sand and
gravel is exposed throughout slab subgrade areas, a capillary break may not be necessary;
ESNW should evaluate the need for a capillary break during construction. In areas where slab
moisture is undesirable, installation of vapor barriers below the slabs should be considered. If a
vapor barrier is to be utilized, it should be a material specifically designed for use as a vapor
barrier and should be installed in accordance with the specifications of the manufacturer.

Retaining Walls

Retaining walls must be designed to resist earth pressures and applicable surcharge loads.
The following parameters may be used for design:

e Active earth pressure (unrestrained condition) 35 pcf (equivalent fluid)

o At-rest earth pressure (restrained condition) 55 pcf

o Traffic surcharge* (passenger vehicles) 70 psf (rectangular distribution)
e Passive earth pressure 300 pcf (equivalent fluid)

o Coefficient of friction 0.40

e Seismic surcharge 6H psf**

*  Where applicable
** Where H equals the retained height (in feet)
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The above design parameters are based on a level backfill condition and level grade at the wall
toe. Revised design values will be necessary if sloping grades are to be used above or below
retaining walls. Additional surcharge loading from adjacent foundations, sloped backfill, or
other loads should be included in the retaining wall design, where applicable.

Retaining walls should be backfilled with free-draining material or suitable sheet drain that
extends along the height of the wall and a distance of at least 18 inches behind the wall. The
upper 12 inches of the wall backfill can consist of a less permeable soil, if desired. A perforated
drainpipe should be placed along the base of the wall and connected to an approved discharge
location. A typical retaining wall drainage detail is provided on Plate 3. If drainage is not
provided, hydrostatic pressures should be included in the wall design.

Drainage

Zones of perched groundwater seepage should be anticipated in site excavations depending on
the time of year grading operations take place, particularly within deeper excavations for
utilities. Temporary measures to control surface water runoff and groundwater during
construction would likely involve interceptor trenches and sumps.

Finish grades must be designed to direct surface water away from the new structures and/or
slopes. Water must not be allowed to pond adjacent to the new structure and/or slopes. In our
opinion, foundation drains should be installed along the building perimeter footings. A typical
foundation drain detail is provided on Plate 4. If footing excavations expose relatively free-
draining sand and gravel soils, omission of footing drains can be considered; omission of
footing drains should be evaluated by ESNW during construction.

Infiltration Evaluation

As indicated in the Subsurface section of this report, native soils encountered during our
fieldwork were characterized primarily as medium dense older alluvium sands and gravels.
Based on the results of USDA textural analyses performed on representative soil samples, the
sands and gravels can be further classified as extremely gravelly coarse sand to very gravelly
coarse sand.
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Based on the soil conditions observed during subsurface exploration, in our opinion, infiltration
within the native soils is feasible. Our infiltration evaluation consisted of classifying
representative soils using the USDA textural analysis scheme and the Soil Grain Size Analysis
method using the 2012 DOE Stormwater Management Manual for Western Washington
(SMMWW). Correction factors must be applied in order to determine a long-term design rate.
The correction factors outlined below were used in accordance with Table 111-3.3.1 of the 2012
SMMWW 3. The correction factors, along with the grain size analysis rate, were incorporated
into the following equation: Ksat design = Ksat initial x CFy x CFt x CFn. Based on review of the
soil data and SMMWW, the following infiltration rate is recommended for design:

e Measured (Ksat initial) 16 inch per hour
e Site variability CFv=0.75

e Test method CFi=04

¢ Degree of influent control CFm=0.9

Long-term design infiltration rate (Ksat design) 4.0 inch per hour

The above recommended infiltration rate is based on infiltration within the poorly graded sand
and gravel soils. ESNW should be retained to observe the construction of infiltration facilities
on the subject site in order to confirm soil conditions are as anticipated and perform
confirmation infiltration testing at the infiltration design depth and location. Supplementary
geotechnical recommendations may be provided at the time of construction, where necessary.
It is our opinion that an emergency overflow should be incorporated into facility designs and
should be directed to an approved discharge location; if an overflow is not feasible, the design
infiltration rate should be reduced by half.

Utility Support and Trench Backfill

In our opinion, native soils will generally be suitable for support of utilities. Both organic-rich soil
and fill are considered unsuitable for direct support of utilities and should be removed at utility
grades, if encountered. Remedial measures, such as overexcavation and replacement with
structural fill and/or installation of geotextile fabric, may be necessary in some areas to provide
support for utilities. Groundwater may be encountered within deeper utility excavations, and
caving of trench walls may occur where groundwater is encountered. Temporary construction
dewatering, as well as temporary trench shoring, may be necessary during utility excavation
and installation as conditions warrant.

In general, native soils should be suitable for use as structural backfill throughout utility trench
excavations, provided the soils are at (or slightly above) the optimum moisture content at the
time of placement and compaction. Structural trench backfill should not be placed dry of the
optimum moisture content. Each section of the site utility lines must be adequately supported in
appropriate bedding material. Utility trench backfill should be placed and compacted to the
specifications of structural fill as previously detailed in this report, or to the applicable
specifications of the City of Snohomish or other responsible jurisdiction or agency.

Earth Solutions NW, LLC



Emil's Walk, LLC ES-6354
October 24, 2018 Page 10

Preliminary Pavement Sections

The performance of site pavements is largely related to the condition of the underlying
subgrade. To ensure adequate pavement performance, the subgrade should be in a firm and
unyielding condition when subjected to proof rolling with a loaded dump truck. Structural fill in
pavement areas should be compacted to the specifications previously detailed in this report.
Soft, wet, or otherwise unsuitable subgrade areas may still exist after base grading activities.
Areas containing unsuitable or yielding subgrade conditions will require remedial measures,
such as over-excavation and/or placement of thicker crushed rock or structural fill sections,
prior to pavement.

For lightly loaded pavement areas subjected primarily to passenger vehicles, the following
preliminary pavement sections may be considered:

e A minimum of two inches of hot mix asphalt (HMA) placed over four inches of crushed
rock base (CRB), or;

e A minimum of two inches of HMA placed over three inches of asphalt treated base
(ATB).

The HMA, ATB and CRB materials should conform to WSDOT specifications. All soil base
material should be compacted to a relative compaction of 95 percent, based on the laboratory
maximum dry density as determined by ASTM D1557. Final pavement design
recommendations, including recommendations for heavy traffic areas, access roads, and
frontage improvement areas, can be provided once final traffic loading has been determined.
Road standards utilized by the City of Snohomish may supersede the recommendations
provided in this report.

LIMITATIONS

The recommendations and conclusions provided in this study are professional opinions
consistent with the level of care and skill that is typical of other members in the profession
currently practicing under similar conditions in this area. A warranty is neither expressed nor
implied. Variations in the soil and groundwater conditions observed at the test pit locations may
exist and may not become evident until construction. ESNW should reevaluate the conclusions
provided in this study if variations are encountered.

Additional Services

ESNW should have an opportunity to review final project plans with respect to the geotechnical
recommendations provided in this study. ESNW should also be retained to provide testing and
consultation services during construction.

Earth Solutions NW, LLC
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Appendix A

Subsurface Exploration
Test Pit Logs

ES-6354

Subsurface conditions at the subject site were explored on September 27, 2018 by excavating
three test pits using a trackhoe and operator retained by ESNW. The approximate locations of
the test pits are illustrated on Plate 2 of this study. The test pit logs are provided in this
Appendix. The maximum exploration depth was approximately eight feet bgs.

The final logs represent the interpretations of the field logs and the results of laboratory

analyses. The stratification lines on the logs represent the approximate boundaries between
soil types. In actuality, the transitions may be more gradual.
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SOIL CLASSIFICATION CHART

MAJOR DIVISIONS SIMBOLS [YPICAL
GRAPH | LETTER DESCRIPTIONS
CLEAN WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS FINES
AND
"]
GRSAC\)/IEIS'LY % POORLY-GRADED GRAVELS,
(LITTLE OR NO FINES) P, qu 0( GP GRAVEL - SAND MIXTURES, LITTLE
D(fj\@ Nolg OR NO FINES
COARSE D‘éc-i: S}J
GRAINED GRAVELS WITH RO GM SILTY GRAVELS, GRAVEL - SAND -
SOILS MORE THAN 50% FINES e O =50 SILT MIXTURES
OF COARSE LD PO
FRACTION e
RETAINED ON NO.
4 SIEVE (APPRECIABLE GC CLAYEY GRAVELS, GRAVEL - SAND -
AMOUNT OF FINES) CLAY MIXTURES
WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS Sw i
MORE THAN 50% SAND SANDS, LITTLE OR NO FINES
OF MATERIAL IS AND
LARGER THAN
NO. 200 SIEVE SSAOI\:LDSY POORLY-GRADED SANDS,
SIZE (LITTLE OR NO FINES) SP Em\éELLY SAND, LITTLE OR NO
SANDS WITH SM SILTY SANDS, SAND - SILT
MORE THAN 50% FINES MIXTURES
OF COARSE
FRACTION
PASSING ON NO.
4 SIEVE (APPRECIABLE sSC CLAYEY SANDS, SAND - CLAY
AMOUNT OF FINES) MIXTURES
INORGANIC SILTS AND VERY FINE
ML SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
SILTS INORGANIC CLAYS OF LOW TO
FINE LIQUID LIMIT MEDIUM PLASTICITY, GRAVELLY
AND LESS THAN 50 CL CLAYS, SANDY CLAYS, SILTY
GRAINED CLAYS CLAYS, LEAN CLAYS
SOILS
oL ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY
MORE THAN 50% INORGANIC SILTS, MICACEOUS OR
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SIZE
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GREATER THAN 50 PLASTICITY
CLAYS
/s
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2 HIGH PLASTICITY, ORGANIC SILTS
 S1 Nl PEAT, HUMUS, SWAMP SOILS WITH
HIGHLY ORGANIC SOILS T PT HIGH ORGANIC CONTENSTS

W, 0

DUAL SYMBOLS are used to indicate borderline soil classifications.

The discussion in the text of this report is necessary for a proper understanding of the nature

of the material presented in the attached logs.
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TEST PIT NUMBER TP-1

1805 - 136th Place N.E., Suite 201
Bellevue, Washington 98005 PAGEST G il
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NAME _Emil's Walk

PROJECT NUMBER _ES-6354

- - MC = 5.00%

GENERAL BH /TP / WELL 6354.GPJ GINT US.GDT 10/10/18

DATE STARTED 9/27/18 COMPLETED 9/27/18 GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION -
LOGGED BY AZS _ CHECKED BY HTW AT END OF EXCAVATION ---
NOTES Depth of Topsoil & Sod 8": field grass AFTER EXCAVATION ---
a
| O
r | Eh S
ag| wg TESTS © |z MATERIAL DESCRIPTION
o E . 5|5
]
0
TPSL Dark brown TOPSOIL (Fill)
0.7 -roots
- & SM Brown siity SAND, medium dense, wet (Fill)
. o 541.5
MC = 19.30% TPSL|™~ ,,  Dark brown TOPSOIL
" ] ' Gray silty SAND, medium dense, moist
- ] MC = 10.40% SM
B N 4.0
Gray poorly graded SAND with gravel, medium dense, damp
MC = 3.30% fopat b 2
5
MC = 2.70% -increasing gravels
1 Fines = 1.30% = [USDA Classification: extremely gravelly coarse SAND]
8.0

Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.
Bottom of test pit at 8.0 feet.
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1805 --136th Place N.E., Suite 201
Bellevue, Washington 98005
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-6354

TEST PIT NUMBER TP-2

PAGE 1 OF 1

PROJECT NAME _Emil's Watk

GENERAL BH/ TP / WELL 6354.GPJ GINT US.GDT 10/1018

DATE STARTED 9/2718  COMPLETED 9/27/18 GROUND ELEVATION TEST PIT SIZE -
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION _---
LOGGED BY AZS CHECKED BY HTW AT END OF EXCAVATION _---
NOTES _Depth of Topsoil & Sod 10": field grass AFTER EXCAVATION -—
a
T | Fi v |2 "
[ % TESTS o) MATERIAL DESCRIPTION
a a5 a1
=z 210
<
(%]
0 Vi
RN Dark brown TOPSOIL
TPSL I3, 0.9 -roots
' SM l ‘ s Brownsity SAND, medium dense, damp
| pYC . Gray poorly graded GRAVEL with sand, medium dense, damp
L MC = 2.10% 0¥ / poory grare”
) -caving from 2' to 6
o O
] pQC
X
o O
IR b QO
GP )o 6" )
5 MC = 2.70% OQDC
Fines = 3.70% Z 0e [USDA Classification; extremely gravelly coarse SAND]
| 5 0
O
Hak
- MC = 2.70% nir0

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from 2.0 to 6.0 feet.

Bottom of test pit at 7.0 feet.




GENERAL BH / TP/ WELL 6354,GPJ GINT US.GDT 10/10/18

: Earth
'Solutions
NWic

PROJECT NUMBER _ES-6354

Earth Solutions NW
1805 - 136th Place N.E., Suite 201

Bellevue, Washington 98005 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711

TEST PIT NUMBER TP-3

PROJECT NAME Emil's Walk

Fines = 1.40%

DATE STARTED _9/27/18 COMPLETED 9/27/18 _____ GROUND ELEVATION TEST PIT SIZE
EXCAVATION CONTRACTOR _NW Excavating GROUND WATER LEVELS:
EXCAVATION METHOD AT TIME OF EXCAVATION --- =
LOGGED BY AZS __ CHECKED BY HTW AT END OF EXCAVATION _--
NOTES _Surface Conditions: field grass AFTER EXCAVATION -
a
T | R w2,
a gl 4 g TESTS 8 o %e) MATERIAL DESCRIPTION
=z 2|6
<
17
0
Coal/Ash/Trash (Fill)
FILL
» - MC = 17.20%
| | 3.0
Brown silty SAND with gravel, medium dense, damp
SM
s 1 MC = 4.80% o
.45
Gray poorly graded SAND with gravel, medium dense, damp
8 MC = 2.50% : N
-caving from 5' to BOH
] sp
MC = 2.30% 8.0 [USDA Classification: very gravelly coarse SAND]

Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during
excavation. Caving observed from 5.0 feet to BOH.
Bottom of test pit at 8.0 feet.




Appendix B
Laboratory Test Results
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Earth Solutions NW, LLC



GRAIN SIZE USDA ES-6354 EMIL'S WALK GPJ GINT US LAB.GDT 10/8/18

PROJECT NUMBER _ES-6354

Earth Solutions NW, LLC
1805 - 136th PL N.E., Suite 201
Bellevue, WA 98005
Telephone: 425-449-4704
Fax: 425-449-4711

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Emil's Walk

U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS I HYDROMETER
68 4 3 215 1 1/23/8 3 4 6 810 1416 20 30 40 50 60 100 140200
100 ] ;T?‘W_lyitulgliig
: A [
: Wil
85 \ \
o0 \ \
70 k\ \ :
65 :
'g : \ \
= 60 :
= BRI
> 55 -
o -
E 50 N : X \
2 :
& 45 \: A
P-4
o 1
iy : \ \
35 r \
30 \
25 }
20 \
N |
15 \ -
S
° N _
5 : :
< —E—1
0 H \th"_
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND . SILT OR CLAY
coarse ] fine coarsel medium | fine
Specimen Ildentification Classification Cc | Cu
®| TP-01 6.00ft. USDA: Gray Extremely Gravelly Coarse Sand. USCS: SP with Gravel. 0.69 | 7.03
x| TP-02 5.00ft. USDA: Gray Extremely Gravelly Coarse Sand. USCS: GP with Sand. 0.86 |19.67
A TP-03 8.00ft. USDA: Gray Very Gravelly Coarse Sand. USCS: SP with Gravel. 0.25 (24.42
Specimen Identification D100 D60 D30 D10 LL PL Pl % Silt ‘ %Clay
® TP-01 6.0ft. 19 4.695 1.466 0.667 1.3
TP-02 5.0ft. 19 9.51 1.993 0.483 3.7
A| TP-03 8.0ft. 375 9.677 0.973 0.396 14




EMAIL ONLY

Report Distribution

ES-6354

Emil’s Walk, LLC
21412 - 107t Street Southeast
Snohomish, Washington 98290

Attention: Mr. Korbett Miller

Earth Solutions NW, LLC
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