Stormwater Management Manual Compliance
For

Rockport Pit

August 28, 2023

Prepared by:
Skagit Aggregates LLC
PO Box 398

Clear Lake, WA 98235



Stormwater Management Manual Compliance August 28, 2023
Rockport Pit

Table of Contents

1 INTPOTUCTION ettt et et e b e b et s e e eb e e st e eat e e nne e bt e beenbeesreennees 3
1.1 VT o Yo 1Y Ir= Yo Yo I @] o 1=l u V7SR 3
1.2 PrOJECE SUMIMIAIY ..uiiiiiiiiiiiiiiiiiiertiiee et re et re s et e e e teeeeeeeeeteseeeeeteeeeeeeeeteeeaeeeeaeeeeeeeesaeeeeenseeenes 3
1.3 PAY o] o] Tor= Y leY o) d] =Y a Ve F= o KU RURRROE 3

AN =4 (oY= @ T g To [ n (o o 30 USRS 4
- o [o I U LY I T oo 1740 o |1 V-SSR 4
P Y L= <= -1 u [0 o S PP PP PP PPPPTPPPPPPPPN 4
2.3 EXiStiNG SOil CONAITIONS ...vviieiiiie ittt e e e ee e e e e e e et be e ee e e e sesaraaeeeeeesennnnseaneeaaens 4
P oY oTo =4 o]\ AT (o DL e 11 o - - IR 4

3 Minimum Stormwater Management REQUIFEMENTS.........uuuuuuuurureernnieenneeeenerereeeeererererererrrerrerre—. 6
3.2 STOrM WALl SIt@ Plan .....e et sttt e e e sae e nnee e 6
3.2 CoNSEIUCTION SWPPP L...oiiiiiiiiiiiiii e e s 8
3.3 Source Control Of POIUTION ...c...eiiiiieiieeee et 10
3.4 Preservation of Natural Drainage Patterns and Outfalls .........ccccoeoeeiiiiiiiiee e 10
3.5 0nsite Stormwater ManagEMENT ... ... ittt b— bttt et e e taraaaaaees 11
3.6 RUNOFE TrEATMENT ..ttt sttt sb e s e eaee s e e s bt e neeebeenees 11
3.7 FIOW CONEIOL ...ttt ettt sttt st s b e e b e be e s be e s b e e s st e sanesmneemee s beeabeenneen 11
3.8 Wetlands ProteCtioN ......ceccueiiiiiee ittt ettt sttt ettt e st e s e s b et e sane e e beeeeseeesaneesaneas 11
3.9 Operations anNd MaiNtENANCE .......cuuiiiiiieee et eeeecttrtee e e e e e e e e e e e s sataraeeeaeeeesnnreeeeaeeseansrenees 11

4 Findings and RECOMMENAAIONS ... .uviiiiiiiieciiee e citee ettt e e e s e e e er e e e eabtee e eabaeeeennteeeeeassneesnaneeeesnnsns 12

gAY o] 0= o Vo L PRSI 13



Stormwater Management Manual Compliance August 28, 2023
Rockport Pit

1 Introduction

1.1 Purpose and Objective

The Stormwater Management Manual Compliance report has been prepared by Skagit Aggregates LLC
for the expansion of the existing Rockport gravel pit in Skagit County, Washington. The purpose of this
report is to determine the Stormwater Minium Requirements (MRs) as established in the 2019
Stormwater Management Manual for Western Washington and as supplemental report to the Grading
Permit Application as required by Skagit County Code Section 14.22 Land Disturbance and to meet the
requirements of Skagit County Code Section 14.32 Stormwater Management.

1.2 Project Summary

The purpose of the proposed expansion of the Rockport pit is to increase the life of the mine to support
the surrounding area with a sand and gravel resource. The entire project area is within the Mineral
Resource Overlay (MRO) designation in the Skagit County Comprehensive Plan. A Conditional Use Permit
is being used for the existing mining operations and the expansion is currently in process with the Skagit
County Planning Department under Special Use Permit Application PL20-0507. The proposed project will
occur in three phases each consisting of approximately 10 acres each, the mining will begin from the
existing mined area and progress south in 10-acre phases following the Department of Natural Resources
(DNR) Reclamation Plan currently approved for the entire 40 acres (existing and expansion). Each phase
of mining will be completed in three steps; logging clearing and grubbing using existing roads onsite
which were used for previous logging activities, mining within the approved site, and reclamation.

In each phase the logging activities will utilize approximately 400 feet of existing logging road for logging,
clearing and grubbing operations resulting in the use of approximately 4,800 square feet of hard surface
area. Once the logging operation is complete each phase will transition to mining operations that fall
under the oversite of the Washington State Department of Natural Resources (DNR).

1.3 Application of Standards

A grading permit is required per Skagit County Code Section 14.22 when an applicant proposes a Forest
Practice Conversion, Skagit Aggregates LLC has applied for this Forest Practice Conversion (see FPC
#PL22-0435)

The portion of the expansion that is subject to Skagit County Code Section 14.32 Stormwater
Management and the 2019 Washington State Department of Ecology “Stormwater Management Manual
for Western Washington”, 2019 publication (2019SWMMWW) is the work associated with the logging
clearing and grubbing steps of each phase in the mining plan. These items are being permitted under a
Skagit County Grading Permit. Other activities will be permitted through the Department of Natural
Resources Surface Mining Reclamation Permit (DNR) and the Washington State Department of Ecology
Sand and Gravel General Permit (DOE SGGP).
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2 Existing Conditions

2.1 Land Use and Zoning

The project is located in Skagit County, outside of city limits and any UGA, and zoned RRc-NRL Rural
Resource — NRL with MRO overlays. The site contains an existing and active 10 acre gravel pit operation
with scale house and building used for equipment storage which currently falls under the regulation of
the Washington State Department of Ecology Sand and Gravel General Permit (SGGP). This project is
outside of the NPDES Permit Area identified in Skagit County Code Section 14.32

2.2 Vegetation

Vegetation on the subject property consists of a mixed forest that includes Douglas fir, western red
cedar, red alder, big leaf maple, and a few paper birch with an understory of Oregon grape, salal, and
sword fern. Appendix F “Stratum Group - Geologic Hazard, Assessment May 11, 2020”

2.3 Existing Soil Conditions

The NRCS Web Soil Survey indicates that the two dominant soil types are present on the property with
one minor constituent. Winston gravelly slit loam, 0-8% slopes make up approximately 66% of the
subject property and is described as forming on outwash terraces overlain by volcanic ash and loess. The
unit is well drained with moderately high to high hydraulic conductivity. Soil is generally 20 to 40 inches
deep before encountering a restrictive layer. Barnestorn gravelly ashy loam, 8 to 30% slopes makes up
approximately 33% of the subject property and is describes as forming on the crest and sides of glacial
features with parent materials consisting of ash and loess over glacial outwash. The unit is somewhat
excessively drained with moderately high to high hydraulic conductivity. Soil is generally more than 80
inches thick before encountering a restrictive layer. Appendix E “Stratum Group — Hydraulic Assessment,
May 21%, 2020”

2.4 Topography and Drainage

“Topography on the northern portion of the subject property is relatively level, due to the property’s
position on top of a large glacial outwash terrace. Elevations on the terrace range from approximately
565 feet asl to 540 feet asl with a gentle slope to the southwest. The southern portion of the property
consists of several irregular topographic depressions. The morphology of the depressions is consistent
with the features being kettles formed by buried or partially buried blocks of ice that then melted
forming depressions. The base elevation of these depressions range from approximately 510 feet to 431
asl. Gentle to moderate slopes descend from the level terrace or ridgelines between kettles to the kettle
bottoms.”

“The subject property is located within the Skagit River drainage basin of the Upper Skagit Water
Resource Inventory Area (ARIA) 4 (Washington State Department of Natural Resources, 2020). DNR
mapping does not identify any watercourses as being present on the subject property. DNR and U.S. Fish
& Wildlife (USFWS) mapping does not identify and wetlands as being present on the subject property
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(Washington State Department of Natural Resources, 2020; U.S. Fish & Wildlife Service, 2020). The
nearest mapped wetland is adjacent to the Skagit River approximately 500 feet to the southwest and
down gradient of the subject property. The mapping is consistent with our own observations.”

“The nearest mapped watercourse is an old flood overflow channel approximately 500 feet southwest of
the southwest corner of the site and approximately 250 feet in elevation below. Unnamed, fish-bearing
streams are located approximately 4,000 feet southeast and 1,900 feet north and northwest of the
subject property at its nearest point. Our observations are consistent with the above-described mapping.
No evidence of surface water or wetlands or concentrations of hydrophilic vegetation were observed on
the property.”

Appendix E Stratum Group - Hydraulic Assessment, May 21, 2020
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3 Minimum Stormwater Management Requirements

This project will disturb more than 7,000 square feet and create/utilize up to 4,800 new plus replaced
hard surfaces. This project will comply with the minimum requirements outlined in the Skagit County
Grading Permit Application v10/11/2022 as determined in part 4a flow chart (see appendix B) and as
established in the 2019SWMMWW and Skagit County Code 14.32., this project is subject to the following
minimum requirements:

1 Storm Water Site Plan

2 Construction SWPPP

3 Source Control of Pollution

4 Preservation of Natural Drainage Patterns and Outfalls
5 Onsite Stormwater Management

Based on the findings of the Stratum Group — Hydrologic Assessment May 21, 2020 and the Stratum
Group — Geologic Hazard Assessment May 11™, 2020 and observations of existing site characteristics any
runoff from the site will be directed to infiltration ditches/ponds as necessary for full infiltration of the
site runoff, thus meeting or exceeding the WA DOE Standards as required by Skagit County Code.

3.1 Storm Water Site Plan

This section will serve as our Stormwater Site plan, it has been prepared per the 2019 SWMMWW. The
required steps have been performed as follows.

Step 1 Analyze Existing Conditions to Determine LID Feasibility

A Survey and site plans have been prepared by a registered land surveyor and civil engineer, Jepson
Engineering. In addition, a Licensed Engineering Geologist has preformed an onsite visit, research and
prepared two reports analyzing both the Hydrologic conditions and Geologic Hazards. See section 3
above for a detailed description of existing site conditions.

Minor hydrologic features on site include kettles and there are no major hydrologic features onsite per
Stratum Group Hydrologic Assessment review of DNR and US Fish and Wildlife mapping resources. Per
FEMA Flood Hazard Area Panel 305, the subject property is located in, Zone C “Area of Minimal
Flooding”. The Stratum Group Geologic Hazard Assessment did not identify any hazard areas of concern.
Aquifer and wellhead protection areas exist due to the proximity of previous landfill activities.

An underlying soils report has been prepared. See the Stratum Group — Hydrologic Assessment May 21°%,
2020. Due to the subsequent use of the site as a gravel pit operation and ultimate reclamation of the site
per the oversight of the Washington State Department of Natural Resources the existing approved
reclamation plans will determine the native soil and vegetation protection areas.

Step 2 Prepare the Preliminary Development Layout

Phased development plans have been prepared which show the proposed existing logging roads to be
used during the logging phase. See appendix A site plan.
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Step 3 Preform an Off-Site Analysis

The proposed project does not add 5,000 square feet of new hard surface or convert % acres of
vegetation to lawn or landscaped areas, or convert 2.5 forested area to pasture, therefore an off-site
analysis is not required. However, per the Stratum Group — Hydrologic Assessment May 21%, 2020. The
project does not identify any watercourses or wetlands as being present and in conclusion of the report
regarding mining and reclamation, “... is unlikely to result in the formation of new surface water courses
on or off the subject property.”

Step 4 Determine and Read the Applicable Minimum Requirements

See appendix C Figure 1-3.1: Flow Chart for Determining Requirements for New Development. Per the
flow chart we have determined that Minimum Requirements #1 through #5 apply.

Step 5 Prepare a Permanent Stormwater Control Plan
Existing Site Hydrology

See section 3 for existing conditions, appendix E (Hydrologic Assessment) and Appendix A (site
plan)

Developed Site Hydrology

No alterations to existing hydrology will result from this project. All stormwater will be fully
infiltrated into the existing subgrade as in the existing condition. See appendix E (Hydrologic
Assessment) and Appendix A (site plan)

Step 6 Prepare a Construction Stormwater Pollution Prevention Plan

See section 4.2 of this document for the Construction Stormwater Pollution Prevention Plan

Step 7 Complete the Stormwater Site Plan

The Stormwater Site Plan has been prepared according to the 2019 SWWMMWW

Step 8 Check Compliance with All Applicable Minimum Requirements

The stormwater management facilities proposed in this report comply with all of the applicable
standards per the Skagit County Code Section 14.32. Per Skagit County Code Section 14.32.050 this
development project must fully comply with the County’s NPDES permit and the 2019 Stormwater
Management Manual of Western Washington.
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3.2 Construction SWPPP

This section will serve as our Construction Stormwater Pollution Prevention Plan, it has been developed
for this project. The SWPPP consists of two parts a narrative and a set of site plan drawings. The
narrative portion consist of the thirteen SWPPP elements described below in addition to other
components of this stormwater report including descriptions of existing site conditions, proposed
project, critical areas, soils, etcetera. The site plan drawings depict implementation of BMP’s and outline
phasing and are a portion of the site drawings attached in appendix A, See appendix G for descriptions of
the proposed BMP’s referenced below.

3.2.01 Preserve Vegetation / Mark Clearing Limits

Prior to the commencement of logging activities, the limits of the clearing area and the mining
boundaries will be marked in the field.

The minimum required soil stabilizing BMP’s are:
C101 Preserve Natural Vegetation

C102 Buffer Zones

3.2.02 Establish Construction Access

Existing access is currently in place with previous logging roads, at all phases the existing logging roads
will enter the permitted mine, using quarry spalls, crushed rock, or other equivalent BMPs to minimize
tracking of sediment into the pit (Roads leaving the property utilize the existing pit BMPs in place under
the SGGP to prevent tracking of sediment onto public roads.)

The minimum required soil stabilizing BMP’s are:

C105 Stabilized Construction Entrance

3.2.03 Control Flow Rates

Properties and waterways downstream of development sites shall be protected from erosion and the
associated discharge of turbid waters. All storm water runoff will be 100% infiltrated into the existing
site.

3.2.04 Install Sediment Controls

Drainage controls will be put in place as one of the first steps in the logging process. Storm water runoff
from the disturbed portions of the site shall be routed north to the active mine. Per observations by the
Stratum Group the expected porosity of the surrounding soils will infiltrate all storm water prior to
reaching the existing mine.
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3.2.05 Stabilize Soils

Because the steps immediately following the process of clearing the site in preparation for mining will
include the removal and storage of topsoil (as part of the DNR mining plan and DOE SGGP) soil
stabilization is not expected to be necessary under this Construction SWPPP however, if necessary, soil
stabilizing BMPs will include:

C120 Temporary and Permanent Seeding

C140 Dust Control

3.2.06 Protect Slopes

A Cut and Fill of slopes is not expected to occur during this phase of construction. Protection of existing
slopes prior to mining will include:

C120 Temporary and Permanent Seeding

3.2.07 Protect Drain Inlets

Drain inlets are not proposed for this project

3.2.08 Stabilize Channels and Outfalls

Open channels shall be stabilized using armoring material and check dams installed fifty feet on center in
all open ditches using the minimum required BMPs are:

C207 Check Dams

C209 Rock Lining Outlet Protection

3.2.09 Control Pollutants

All pollutants, including waste materials and debris, that occur on-site during construction shall be
handled and disposed of in a manner that does not cause contamination of stormwater.

3.2.10 Control Dewatering

Dewatering is not anticipated on this project.

3.2.11 Maintain BMPs
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All temporary and permanent erosion and sediment control BMPs shall be inspected weekly, maintained,
and repaired as required to assure continued performance.

C150 Materials on Hand

3.2.12 Manage the Project

BMPs shall be inspected, maintained, and repaired to assure continued performance of their intended
function. The SWPPP shall be maintained and implemented as needed.

3.2.13 Protect Low Impact Development

The primary purpose of On-Site Stormwater Management is to reduce the disruption of the natural site
hydrology through infiltration. BMP’s used to meet LID BMP’s are permanent facilities. Where applicable
we will; Maintain the infiltration capabilities of LID BMP’s by protecting against compaction by
construction equipment and foot traffic, and keep all heavy equipment off existing soils under LID BMP’s
that have been excavated to final grade to retain the infiltration rate of the soils.

C102 Buffer Zones

C234 Vegetated Strip

3.3 Source Control of Pollution

Upon Completion of construction the following pollutant source control BMPs are recommended for
implementation associated with the management and maintenance of the development, obtained from
the 2019 SWMMWW, volume V.

S407 BMPs for Dust Control at Disturbed Land Areas and Unpaved Roadways Parking Lots
S412 BMPs for Loading and Unloading Areas for Liquid or Solid Material

S414 BMPs for Maintenance and Repair of Vehicles and Equipment

S416 BMPs for Maintenance of Roadside Ditches

S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems

3.4 Preservation of Natural Drainage Patterns and Outfalls
This project proposed to fully infiltrate all runoff from the site. As no defined surface drainage courses
exist downstream of the site, the existing outfall of the site will remain subsurface.
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3.5 Onsite Stormwater Management

This project, including logging and clearing and grubbing activities, will meet on-site stormwater
management requirement per the 2019 SWMMWW. This project does not discharge to flow control
exempt waters, triggers only minimum requirements 1-5 as shown in Figure I-3.3: Flow Chart for
Determining MR #5 Requirements, see appendix D. Accordingly, this project is required to meet the LID
performance standard. This project does meet the LID performance standard by fully infiltrating all
runoff from the site, BMP T5.30 Full Dispersion.

3.6 Runoff Treatment
Not necessary for requirements 1-5 only see appendix C Figure I-3.1: Flow Chart for Determining
Requirements for New Development and see appendix B grading permit flow chart 4a.

3.7 Flow Control
Not necessary for requirements 1-5 only see appendix C Figure I-3.1: Flow Chart for Determining
Requirements for New Development and see appendix B grading permit flow chart 4a.

3.8 Wetlands Protection
Not necessary for requirements 1-5 only see appendix C Figure I-3.1: Flow Chart for Determining
Requirements for New Development and see appendix B grading permit flow chart 4a.

3.9 Operations and Maintenance
Not necessary for requirements 1-5 only see appendix C Figure I-3.1: Flow Chart for Determining
Requirements for New Development and see appendix B grading permit flow chart 4a.
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4 Findings and Recommendations
This document has shown that all drainage requirements can be met for the proposed project site. All

stormwater management associated with the proposed project shall comply with the Skagit County
Code Section 14.32 and minimum requirements in the 2019 SWMMWW
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5 Appendix

Publications generally available to the public referenced in this document are not included in this
appendix including...

2019 Washington State Department of Ecology Stormwater Management Manual for Western
Washington, however selected BMP’s have been included below

Skagit County Code Section 14.22 and 14.32

A Site Plan Map

B flow chart 4a Skagit County Grading Application

C Figure 1-3.1: flow chart for determining requirements for new development 2019 SWMMWW
D Figure 1-3.3: flowchart for determining MR #5 requirements

E Stratum Group Hydrologic Assessment May 21%, 2020

F Stratum Group Geologic Hazard Assessment May 11, 2020

G BMPs for Construction Stormwater Pollution Prevention Plan



Flow Chart for Determining Stormwater Minimum Requirements.

Start Here

'

Does the Site have 35%

Does the Project result in 2,000 square feet, or more, of new plus replaced hard surface area?
OR
Does the land disturbing activity total 7,000 square feet or greater?
Yes
or more of existing hard Yes No
surface coverage? Minimum Requirements #1 through #5
apply 1o the new and replaced hard Minimum Requirement #2 applies.
surfaces and the land disturbed,
Next Question
Does the Project convert % y
acres or more of vegetation to
5 the Project result In lawn or landscaped areas, or DoaumbdaddS.OOOwa;:dormofmharﬂMm?
5,000 square feet, or convert 2.5 acres or more of
greater, of new plus native vegetation to pasture? Convoﬂ%amsamdvego&}lonbhwnorhrﬂumdm?
mplawda:\:;gam X Convert 2.5 acres or more of native vegetation to pasture?
Ves P Yes No
All Minimum Requirements apply | Next Question
Ves Does the Project result in 2,000 to the new hard surfaces and the érpedipes No
: , square feet, or greater, of new plus converted vegetation areas. related project?
All Minimum Requirements replaced hard surface ares? Yes
apply to the new and replaced
hard surfaces and converted - No Does the Project add 5,000 square feet or more of new hard surfaces?
Does the Project have land Yes No T e N A
disturbing activities of 7,000 Do the new hard AND '
square feet or greatar? does the vakue of the proposed Improvements -
';Z‘::::"em“ NG [ No additional || INO | uding Inerior improvements - sxcoed 50% of he
d requirements. assessed value (or replacement value) of the:
hard surfaces within
No the Site? o axisting Projoct Ske mprovements (for
commercial or industrial projects) OR
« existing She improvements {for all other projects)
’ mnknummﬂnmmn‘
| i ) v.’ All Minimum Requirements apply to the new and replaced

hard surfaces and converted vegetation areas. ‘_JVCS

Guidance for complying with the Stormwater Management Manual is on the next page =.
Grading Permit Appilcation

10/11/2022

8 of 19
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Volume I - Chapter 3 - Page 89
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Figure 1-3.3: Flow Chart for Determining MR #5 Requirements
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STrRATUM GROUP

PO Box 2546, Bellingham, Washington 98227
Phone: (360) 714-9409

May 21, 2020

Steven Dahl

Skagit Aggregates, LLC
14107 State Route 9

Mount Vernon, WA 98273
stevend(@skagitageretaes.com

Re:  Hydrologic Assessment
Proposed surface mine expansion
Skagit County Parcel P44865

Dear Mr. Dahl:

This report was conducted to assess the potential impacts to groundwater and surface water
resources from the proposed expansion of the existing surface gravel mine onto the Skagit
County Parcel P44865. The pre-application meeting with the Skagit County Planning and
Development Services indicated that a report characterizing the area’s groundwater is a required
element of the Mining Special Use Permit.

Based on our assessment of the subject property and vicinity and the water resources in the
vicinity, it is our opinion that the gravel mine expansion will not have an appreciable impact on
groundwater or surface water resources.

This assessment included a field inspection of the subject property, review of available geologic
mapping and lidar (light detection and ranging) imagery of the site and vicinity, review of
Department of Ecology records documenting existing domestic water use in the vicinity, and
review of previously prepared reports on the existing mine on the adjoining property to the north
and a landfill on a property to the east.

Geology

The Geologic Map of the Sauk River 30- by 60-minute Quadrangle, Washington (Tabor and
others, 2002) indicates that the subject property is underlain by Vashon recessional outwash
(Figure 1).

Stratum Group File:12.20.19
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Figure 1. Geologic map of the subject property and vicinity based on geologic mapping by Tabor and others (2002).
Qvr = Vashon recessional outwash, Qvt = Vashon till, Qf = Quaternary alluvial fan, Qyal = Quaternary younger
alluvium.

Vashon recessional outwash consists of well-sorted and stratified sand and gravel deposits with
minor silts and clays. The unit is typically parallel bedded but can also be locally cross-bedded.
Recessional outwash was deposited in and along meltwater streams emanating from the receding
glacial ice in the later stages of the last major glacial period, the Vashon Stade of the Fraser
Glaciation approximately 14,000 to 12,000 years ago. Vashon recessional outwash was not
overridden by glacial ice so tends to be less dense and compact than other glacial units.

Our site observations and lidar interpretation are generally consistent with the above-described
mapping. The subject property is located on top of an outwash surface that has since been incised
through by the Skagit River located to the west leaving the outwash surface as an elevated
terrace. Hand-dug test pits on the site and observations of exposures in the existing gravel mine
revealed medium dense sand and gravel with rounded pebbles and cobbles consistent with
Vashon recessional outwash (Figure 2). Areas of slightly siltier soils were observed in the
bottom of the topographic depressions (kettles) on the southern portion of the property. The
observed recessional outwash deposits are well drained with no pooled water areas or evidence
of surface water observed anywhere on the subject property.

Stratum Group File:12.20.19
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Four monitoring wells constructed on the adjacent property to the east, the Sauk Landfill,
provide insight into geologic conditions at greater depth (Hong West & Associates, 1990 and
Ecological Land Services, 2002). Well logs indicate that clean sand and gravel deposits extend to
approximately 65 feet below the ground surface (bgs) on the east side of the property to
approximately 140 feet bgs on the west side of the property (approximately 400 feet elevation
above mean sea level (asl)). Two layers of siltier material were encountered at approximately
400 and 360 feet asl. The upper siltier layer was discontinuous and therefore not considered a
perching layer. The lower silt layer was only approximately 2.5 feet thick but was more
continuous and was deemed capable of acting as a confining layer for the underlying aquifer. An
approximately 10- to 15-foot thick layer of silty gravel underlies the silt layer, which itself is
underlain by strata of silt and clay to approximately 200 feet asl. A gravel deposit lies beneath
the silt and clay unit to an unknown depth.

Soil Survey

The NRCS Web Soil Survey indicates that two dominant soil types are present on the property
with one minor constituent. Winston gravelly silt loam, 0 - 8% slopes makes up approximately

Stratum Group File:12.20.19
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66% of the subject property and is described as forming on outwash terraces overlain by volcanic
ash and loess. The unit is well drained with moderately high to high hydraulic conductivity. Soil
is generally 20 to 40 inches deep before encountering a restrictive layer. Barneston gravelly ashy
loam, 8 to 30% slopes makes up approximately 33% of the subject property and is described as
forming on the crest and sides of glacial features with parent materials consisting of ash and
loess over glacial outwash. The unit is somewhat excessively drained with moderately high to
high hydraulic conductivity. Soil is generally more than 80 inches thick before encountering a
restrictive layer.

Topography

The topography of the site and vicinity is represented on Figure 3, a lidar bare earth image of the
site and vicinity.

Figure 3. Lidar bare image of proposed expansion property and vicinity fr

Ry N

[ £ T i ——

om Skagit iMap. Contour intervals are 20
feet. Blue arrows show range of groundwater flow directions of upper semi confined aquifer based on water levels at
adjoining landfill site.

Topography on the northern portion of the subject property is relatively level, due to the
property’s position on top of a large glacial outwash terrace. Elevations on the terrace range from
approximately 565 feet asl to 540 feet asl with a gentle slope to the southwest.
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The southern portion of the property consists of several irregular topographic depressions. The
morphology of the depressions is consistent with the features being kettles formed by buried or
partially buried blocks of ice that then melted leaving forming depressions. The base elevation of
these depressions range from approximately 510 feet to 431 feet asl. Gentle to moderate slopes
descend from the level terrace or ridgelines between kettles to the kettle bottoms.

Streams and Wetlands

The subject property is located within the Skagit River drainage basin of the Upper Skagit Water
Resource Inventory Area (WRIA) 4 (Wasington State Department of Natural Resources, 2020).
DNR mapping does not identify any watercourses as being present on the subject property. DNR
and U.S. Fish & Wildlife (USFWS) mapping also does not identify any wetlands as being
present on the subject property (Wasington State Department of Natural Resources, 2020; U.S.
Fish & Wildlife Service, 2020). The nearest mapped wetland is adjacent to the Skagit River
approximately 500 feet to the southwest and down gradient of the subject property. The mapping
1s consistent with our own observations.

The nearest mapped watercourse is an old flood overflow channel approximately 500 feet
southwest of the southwest corner of the site and approximately 250 in elevation below.
Unnamed, fish-bearing streams are located approximately 4,000 feet southeast and 1,900 feet
north and northwest of the subject property. The Skagit River is located approximately 1,100 feet
west of the subject property at its nearest point.

Our observations are consistent with the above-described mapping. No evidence of surface water
or wetlands or concentrations of hydrophilic vegetation were observed on the property.

Hydrology and Groundwater Flow

Groundwater wells were installed to assess the aquifers underlying the Sauk Landfill property
immediately to the east of the subject property by Hong West & Associates (HWA, 1990). HWA
identified two aquifers beneath the area: 1) A semi-confined aquifer is within an approximately a
10- to 15-foot thick silty outwash gravel unit capped by a thin (~2 ft) but apparently continuous
silt layer, and 2) A deeper confined aquifer beneath a 150-foot thick silt and clay cap. HWA
found that Sauk Landfill site is underlain by glacio-fluvial deposits. Well-graded sand and gravel
deposits are present from the surface to depths ranging from approximately 30 feet below ground
surface (bgs) on the north side of the landfill to about 90 feet bgs on the southeast side of the
landfill. This unit is underlain by poorly graded (well sorted) sand that varies from about 140 feet
thick on the western site margin to about 65 feet thick on the eastern site margin. A thin (1 to 15
feet thick) silt unit underlies the sand layer. The silt unit is subsequently underlain by an
approximately 10- to 20-foot thick silty gravel unit that hosts the uppermost aquifer. The
overlying silt layer appears to act as a semi-confining layer for the uppermost aquifer. All four
on-site monitoring wells are screened within this semi-confined aquifer. Beneath the silty gravel
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unit is a clayey silt to silty clay unit. Nearby domestic well logs indicate this unit is about 150
feet thick. Domestic well logs indicate a gravel deposit of unknown thickness underlies the
clayey silt unit. This gravel deposit is host to a deep confined aquifer(s) that is the principal
water supply for domestic wells in the area.

Potentiometric surfaces calculated for the semi-confined aquifer fluctuate between
approximately 360 and 390 feet above mean sea level (asl) (Skagit County Public Works, 2018).
Water level measurements from this aquifer indicate that groundwater flow direction varies from
south to west (see Figure 3) and is generally towards the Skagit River. A review of drinking
water wells indicates that domestic drinking water wells do not tap this aquifer for local drinking
water.

Potentiometric surfaces calculated for the deeper aquifer are between approximately 200 and 210
feet asl indicating the confined nature of this deeper aquifer in that it has a higher potentiometric
surface than the semiconfined aquifer above it. Water level data reviewed by Hong West &
Associates (1990) indicate that groundwater flow in this deeper confined aquifer is to the
southwest, toward the Skagit River.

Based on the inferred flow directions, both of the above described aquifers are believed to by
hydrologically connected to the Skagit River and water from the aquifers is in continuity with the
Skagit River and discharge water to the river.

Measurements of outwash material from the shallow unconfined aquifer on the adjacent Sauk
Landfill provide estimates of hydraulic gradient (0.007 ft/ft), hydraulic conductivity (1.4 ft/day),
porosity (25%), and groundwater flow velocity (0.04 ft/day) (Skagit County Public Works,
2018).

Proposed mining activities on the subject property are planned to result in the excavation of
approximately the upper 70 feet of sand and gravel material, reaching a maximum depth of
approximately 450 feet asl (Ecological Land Services, 2002). Therefore, the maximum depth of
mining activities will be a minimum of 60 feet above the measured upper limit of the upper
aquifer underlying the subject property. Since planned planed maximum depth of excavation is
well above the local upper aquifer, mine excavation will not alter groundwater flow direction.

Geologic materials in the mine at the end of excavation are still expected to be highly porous and
permeable sand and gravel material. Surface runoff and infiltration characteristics will not be
altered appreciably from present conditions as all areas around the perimeter of the mine will
remain highly permeable as most areas at the base of the final mine excavation. We observed no
evidence of springs or seepage on the slopes below the proposed mine expansion area to the west
or on slopes within the mine area kettles. We do not anticipate that groundwater or surface water
will be encountered by mining activities.
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Water Quality

Groundwater monitoring from the adjacent landfill property has indicated that landfill
decomposition and leachate are not significantly impacting local groundwater quality (Ecological
Land Services, 2002; Skagit County, 2018). The pH values are slightly below state groundwater
quality standards, but pH values in the groundwater upgradient of the landfill has been observed
to have similar pH values. Other than pH, groundwater beneath the landfill has met applicable
groundwater quality standards since at least 2012.

The mine will not impact surface waters. Groundwater will not be impacted by the mine activity

as long as no hazardous or organic rich materials are used as back fill material in the mine and
best practices are followed for mine operations to prevent fuel releases.
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Conclusions & Recommendations

Based on our review of existing subsurface and surficial geologic and hydrologic data for the
subject property and vicinity, it is our opinion that the surface gravel mine expansion will not
impact groundwater quality, quantity, or distribution as long as the proposed mine plans are
followed. Any fueling and equipment management should follow best practices. Back fill of soils
in the mine excavation will not alter water quantity or quality as long as no hazardous materials
or organic wastes are utilized as back fill soils.

Long-term groundwater monitoring immediately adjacent to the subject property indicates that
groundwater will remain at least 60 feet below the base of planned mining activities. Domestic
water wells in the vicinity tap a deeper confined aquifer capped with approximately 150 feet of
silt and clay. Therefore, domestic water supplies will not be impacted by planned mining
activities.

The high expected infiltration capacity of site soils currently exposed and at the planned base of
mining activities is expected to result in full infiltration of all precipitation not taken up by
evaporation and transpiration and is unlikely to result in the formation of new surface water
courses on or off the subject property.

Stratum Group appreciates the opportunity to be of service to you. Should you have any
questions regarding this assessment please contact our office at (360) 714-9409.

Sincerely yours,

Stratum Group

b/l

Dan McShane, L.E.G., M.Sc. Benjamin Carlson, G.I.T., M.Sc.
Licensed Engineering Geologist Geologist-in-Training

DANIEL McSHANE
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STrRATUM GROUP

PO Box 2546, Bellinghain, Washington 98227
Phone: (360) 714-9409

May 11, 2020

Steven Dahl

Skagit Aggregates, LLC
14107 State Route 9

Mount Vernon, WA 98273
stevend@skagitaggretaes.com

Re:  Geologic Hazard Assessment
Proposed surface mine expansion
Skagit County Parcel P44865

Dear Mr. Dahl:;

This geologic hazard assessment was conducted to assess the risk of erosion and landslide
hazards on the subject property and to determine whether the planned expansion of the existing
surface gravel mine would increase the risk of significant erosion or landsliding.

Based on our assessment of the property and vicinity, it is our opinion that the planned gravel
mine expansion is not located within any geologically hazardous area and will not be at risk of
landslides or erosion. Furthermore, the proposed mine expansion will not increase the risk of
landslide or erosion hazards on or off the site.

This geologic hazard assessment included a field inspection of the subject property and slopes in
the immediate vicinity of the property. Our evaluation also included review of historic aerial
photographs, available geologic mapping, and lidar (light detecting and ranging) imagery of the
site and vicinity. Observations in the vicinity of the subject property and at sites with similar
geology conditions also aided in our interpretations.

GENERAL GEOLOGY

The Geologic Map of the Sauk River 30- by 60-minute Quadrangle, Washington (Tabor and
others, 2002) indicates that the subject property is underlain by Vashon recessional outwash
(Figure 1).
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Figure 1. Geologic map of the subject property and vicinity based on geologic mapping by Tabor and others (2002)
Qvr = Vashon recessional outwash, Qvt = Vashon till, Qf = Quaternary alluvial fan, Qyal = Quaternary younger
alluvium.

Vashon recessional outwash consists of well-sorted and stratified sand and gravel deposits with
minor silts and clays. The unit is typically parallel bedded but can also be locally cross-bedded.
Recessional outwash was deposited in and along meltwater streams emanating from the toe of

the receding glacial ice in the later stages of the last major glacial period, the Vashon Stade of
the Fraser Glaciation approximately 14,000 to 12,000 years ago. Vashon recessional outwash

was not overridden by glacial ice so tends to be less dense and compact than other glacial units.
Our observations are generally consistent with the above-described mapping. Observations at the
existing gravel mine, review of well logs in the vicinity and hang-dug test pits on top of and

along the gentle to moderate slopes of the subject property revealed medium dense sand and
gravel with rounded pebbles and cobbles consistent with Vashon recessional outwash (Figure 2).
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Soil observed from a hand-dug test pit excavated in the middle of one of the topographic
depressions on the southern portion of the subject property was similar to that seen elsewhere on
the property but had a higher silt and clay content with abundant charcoal, more consistent with a
lower energy depositional. We interpret these depressions to be kettles, created when blocks of
dead ice detached from the receding glacial ice and became buried or surrounded by sediment.
The melting of the ice then formed the observed depressions. We observed no standing water or
indications of saturated ground in any of the kettles.

Observations from the adjacent parcel to the north, which consists of an operational sand and
gravel mine, are also generally consistent with mapped geology. Mine exposures revealed well-
stratified sand and gravel deposits in excess of 75 to 100 feet thick (Figure 3). The sand and
gravel deposits in the mine were generally medium dense to dense and able to maintain near-
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