
 
 
 
 
 

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 Introduc on .......................................................................................................................................... 3 

1.1 Purpose and Objec ve .................................................................................................................. 3 

1.2 Project Summary ........................................................................................................................... 3 

1.3 Applica on of Standards ............................................................................................................... 3 

2 Exis ng Condi ons ................................................................................................................................ 4 

2.1 Land Use and Zoning ........................................................................................................................... 4 

2.2 Vegeta on ........................................................................................................................................... 4 

2.3 Exis ng Soil Condi ons ....................................................................................................................... 4 

2.4 Topography and Drainage ................................................................................................................... 4 

3 Minimum Stormwater Management Requirements............................................................................. 6 

3.1 Storm Water Site Plan ......................................................................................................................... 6 

3.2 Construc on SWPPP ........................................................................................................................... 8 

3.3 Source Control of Pollu on ............................................................................................................... 10 

3.4 Preserva on of Natural Drainage Pa erns and Ou alls ................................................................... 10 

3.5 Onsite Stormwater Management ..................................................................................................... 11 

3.6 Runoff Treatment .............................................................................................................................. 11 

3.7 Flow Control ...................................................................................................................................... 11 

3.8 Wetlands Protec on ......................................................................................................................... 11 

3.9 Opera ons and Maintenance ........................................................................................................... 11 

4 Findings and Recommenda ons .............................................................................................................. 12 

5 Appendix .................................................................................................................................................. 13 

 

 

  



Stormwater Management Manual Compliance  August 28, 2023 
Rockport Pit 

1 Introduc on 
 

1.1 Purpose and Objec ve 
The Stormwater Management Manual Compliance report has been prepared by Skagit Aggregates LLC 
for the expansion of the exis ng 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 Applica on as required by Skagit County Code Sec on 14.22 Land Disturbance and to meet the 
requirements of Skagit County Code Sec on 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 en re project area is within the Mineral 
Resource Overlay (MRO) designa on in the Skagit County Comprehensive Plan. A Condi onal Use Permit 
is being used for the exis ng mining opera ons and the expansion is currently in process with the Skagit 
County Planning Department under Special Use Permit Applica on PL20-0507. The proposed project will 
occur in three phases each consis ng of approximately 10 acres each, the mining will begin from the 
exis ng mined area and progress south in 10-acre phases following the Department of Natural Resources 
(DNR) Reclama on Plan currently approved for the en re 40 acres (exis ng and expansion). Each phase 
of mining will be completed in three steps; logging clearing and grubbing using exis ng roads onsite 
which were used for previous logging ac vi es, mining within the approved site, and reclama on. 

In each phase the logging ac vi es will u lize approximately 400 feet of exis ng logging road for logging, 
clearing and grubbing opera ons resul ng in the use of approximately 4,800 square feet of hard surface 
area. Once the logging opera on is complete each phase will transi on to mining opera ons that fall 
under the oversite of the Washington State Department of Natural Resources (DNR). 

 

1.3 Applica on of Standards 
A grading permit is required per Skagit County Code Sec on 14.22 when an applicant proposes a Forest 
Prac ce Conversion, Skagit Aggregates LLC has applied for this Forest Prac ce Conversion (see FPC 
#PL22-0435) 

The por on of the expansion that is subject to Skagit County Code Sec on 14.32 Stormwater 
Management and the 2019 Washington State Department of Ecology “Stormwater Management Manual 
for Western Washington”, 2019 publica on (2019SWMMWW) is the work associated with the logging 
clearing and grubbing steps of each phase in the mining plan. These items are being permi ed under a 
Skagit County Grading Permit. Other ac vi es will be permi ed through the Department of Natural 
Resources Surface Mining Reclama on Permit (DNR) and the Washington State Department of Ecology 
Sand and Gravel General Permit (DOE SGGP).  
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2 Exis ng Condi ons 
 

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 exis ng and ac ve 10 acre gravel pit opera on 
with scale house and building used for equipment storage which currently falls under the regula on of 
the Washington State Department of Ecology Sand and Gravel General Permit (SGGP). This project is 
outside of the NPDES Permit Area iden fied in Skagit County Code Sec on 14.32 

 

2.2 Vegeta on 
Vegeta on 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 11th, 2020” 

 

2.3 Exis ng Soil Condi ons 
The NRCS Web Soil Survey indicates that the two dominant soil types are present on the property with 
one minor cons tuent. 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 conduc vity. Soil is generally 20 to 40 inches 
deep before encountering a restric ve 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 consis ng of ash and loess over glacial outwash. The unit is somewhat 
excessively drained with moderately high to high hydraulic conduc vity. Soil is generally more than 80 
inches thick before encountering a restric ve layer. Appendix E “Stratum Group – Hydraulic Assessment, 
May 21st, 2020” 

 

2.4 Topography and Drainage 
“Topography on the northern por on of the subject property is rela vely level, due to the property’s 
posi on on top of a large glacial outwash terrace. Eleva ons on the terrace range from approximately 
565 feet asl to 540 feet asl with a gentle slope to the southwest. The southern por on of the property 
consists of several irregular topographic depressions. The morphology of the depressions is consistent 
with the features being ke les formed by buried or par ally buried blocks of ice that then melted 
forming depressions. The base eleva on of these depressions range from approximately 510 feet to 431 
asl. Gentle to moderate slopes descend from the level terrace or ridgelines between ke les to the ke le 
bo oms.” 

“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 iden fy any watercourses as being present on the subject property. DNR and U.S. Fish 
& Wildlife (USFWS) mapping does not iden fy 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 observa ons.” 

“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 eleva on 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 observa ons are consistent with the above-described mapping. 
No evidence of surface water or wetlands or concentra ons of hydrophilic vegeta on were observed on 
the property.” 

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

This project will disturb more than 7,000 square feet and create/u lize up to 4,800 new plus replaced 
hard surfaces. This project will comply with the minimum requirements outlined in the Skagit County 
Grading Permit Applica on 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 Construc on SWPPP 
3 Source Control of Pollu on 
4 Preserva on of Natural Drainage Pa erns and Ou alls 
5 Onsite Stormwater Management 
 
Based on the findings of the Stratum Group – Hydrologic Assessment May 21st, 2020 and the Stratum 
Group – Geologic Hazard Assessment May 11th, 2020 and observa ons of exis ng site characteris cs any 
runoff from the site will be directed to infiltra on ditches/ponds as necessary for full infiltra on of the 
site runoff, thus mee ng or exceeding the WA DOE Standards as required by Skagit County Code. 
  

3.1 Storm Water Site Plan 
This sec on 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 Exis ng Condi ons to Determine LID Feasibility 

A Survey and site plans have been prepared by a registered land surveyor and civil engineer, Jepson 
Engineering. In addi on, a Licensed Engineering Geologist has preformed an onsite visit, research and 
prepared two reports analyzing both the Hydrologic condi ons and Geologic Hazards. See sec on 3 
above for a detailed descrip on of exis ng site condi ons. 

Minor hydrologic features on site include ke les 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 iden fy any hazard areas of concern. 
Aquifer and wellhead protec on areas exist due to the proximity of previous landfill ac vi es.  

An underlying soils report has been prepared. See the Stratum Group – Hydrologic Assessment May 21st, 
2020. Due to the subsequent use of the site as a gravel pit opera on and ul mate reclama on of the site 
per the oversight of the Washington State Department of Natural Resources the exis ng approved 
reclama on plans will determine the na ve soil and vegeta on protec on areas. 

 

Step 2 Prepare the Preliminary Development Layout 

Phased development plans have been prepared which show the proposed exis ng 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 ¾ acres of 
vegeta on 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 21st, 2020. The 
project does not iden fy any watercourses or wetlands as being present and in conclusion of the report 
regarding mining and reclama on, “… is unlikely to result in the forma on of new surface water courses 
on or off the subject property.” 

 

Step 4 Determine and Read the Applicable Minimum Requirements 

See appendix C Figure I-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 

Exis ng Site Hydrology 

See sec on 3 for exis ng condi ons, appendix E (Hydrologic Assessment) and Appendix A (site 
plan) 

Developed Site Hydrology 

No altera ons to exis ng hydrology will result from this project. All stormwater will be fully 
infiltrated into the exis ng subgrade as in the exis ng condi on. See appendix E (Hydrologic 
Assessment) and Appendix A (site plan) 

 

Step 6 Prepare a Construc on Stormwater Pollu on Preven on Plan 

See sec on 4.2 of this document for the Construc on Stormwater Pollu on Preven on 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 facili es proposed in this report comply with all of the applicable 
standards per the Skagit County Code Sec on 14.32. Per Skagit County Code Sec on 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 Construc on SWPPP 
This sec on will serve as our Construc on Stormwater Pollu on Preven on Plan, it has been developed 
for this project. The SWPPP consists of two parts a narra ve and a set of site plan drawings. The 
narra ve por on consist of the thirteen SWPPP elements described below in addi on to other 
components of this stormwater report including descrip ons of exis ng site condi ons, proposed 
project, cri cal areas, soils, etcetera. The site plan drawings depict implementa on of BMP’s and outline 
phasing and are a por on of the site drawings a ached in appendix A, See appendix G for descrip ons of 
the proposed BMP’s referenced below. 

3.2.01 Preserve Vegeta on / Mark Clearing Limits 

Prior to the commencement of logging ac vi es, 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 Vegeta on 

C102 Buffer Zones 

 

3.2.02 Establish Construc on Access 

Exis ng access is currently in place with previous logging roads, at all phases the exis ng logging roads 
will enter the permi ed mine, using quarry spalls, crushed rock, or other equivalent BMPs to minimize 
tracking of sediment into the pit (Roads leaving the property u lize the exis ng 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 Construc on Entrance 

 

3.2.03 Control Flow Rates 

Proper es 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 exis ng 
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 por ons of the site shall be routed north to the ac ve mine. Per observa ons by the 
Stratum Group the expected porosity of the surrounding soils will infiltrate all storm water prior to 
reaching the exis ng mine. 



Stormwater Management Manual Compliance  August 28, 2023 
Rockport Pit 

 

3.2.05 Stabilize Soils 

Because the steps immediately following the process of clearing the site in prepara on for mining will 
include the removal and storage of topsoil (as part of the DNR mining plan and DOE SGGP) soil 
stabiliza on is not expected to be necessary under this Construc on 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 construc on. Protec on of exis ng 
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 Ou alls 

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

C207 Check Dams 

C209 Rock Lining Outlet Protec on 

 

3.2.09 Control Pollutants 

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

 

3.2.10 Control Dewatering 

Dewatering is not an cipated 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 con nued performance. 

C150 Materials on Hand 

 

3.2.12 Manage the Project 

BMPs shall be inspected, maintained, and repaired to assure con nued performance of their intended 
func on. 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 disrup on of the natural site 
hydrology through infiltra on. BMP’s used to meet LID BMP’s are permanent facili es. Where applicable 
we will; Maintain the infiltra on capabili es of LID BMP’s by protec ng against compac on by 
construc on equipment and foot traffic, and keep all heavy equipment off exis ng soils under LID BMP’s 
that have been excavated to final grade to retain the infiltra on rate of the soils. 

C102 Buffer Zones 

C234 Vegetated Strip 

  

3.3 Source Control of Pollu on 
Upon Comple on of construc on the following pollutant source control BMPs are recommended for 
implementa on associated with the management and maintenance of the development, obtained from 
the 2019 SWMMWW, volume IV. 

 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 Preserva on of Natural Drainage Pa erns and Ou alls 
This project proposed to fully infiltrate all runoff from the site. As no defined surface drainage courses 
exist downstream of the site, the exis ng ou all of the site will remain subsurface. 
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3.5 Onsite Stormwater Management 
This project, including logging and clearing and grubbing ac vi es, 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 infiltra ng 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 Protec on 
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 Opera ons 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 Recommenda ons 
 

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 Sec on 14.32 and minimum requirements in the 2019 SWMMWW 
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5 Appendix 
 

Publica ons 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 Sec on 14.22 and 14.32 

 

A Site Plan Map 

B flow chart 4a Skagit County Grading Applica on  

C Figure I-3.1: flow chart for determining requirements for new development 2019 SWMMWW 

D Figure I-3.3: flowchart for determining MR #5 requirements 

E Stratum Group Hydrologic Assessment May 21st, 2020 

F Stratum Group Geologic Hazard Assessment May 11th, 2020 

G BMPs for Construc on Stormwater Pollu on Preven on Plan 

 



Part 4a Flow Chart for Determining Stormwater Minimum Requirements.

Guidance for complying with the Stormwater Management Manual is on the next page .
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PO Box 2546, Bellingham, 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). 
 

Dan
Rectangle
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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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Figure 2. Photograph of recessional outwash in shallow test pit on subject property. 

 
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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vertical faces. Rip-up clasts of Vashon till up to 5 feet long were observed locally and are 
consistent with these deposits being recessional outwash. 
 

 
Figure 3. Photograph of outwash in existing gravel mine on adjacent property to the north. 

 
A road cut along Evergreen Hill Lane, near the base of the slope immediately west of the subject 
property, revealed similar deposits of fine to coarse sand and gravel consistent with outwash. 
 

SITE SPECIFIC OBSERVATIONS 
 
Pertinent features on the property and vicinity are indicated on the lidar bare earth image of the 
area (Figure 4). The subject property is located on a late-Pleistocene terrace in the Skagit River 
valley. We interpret this terrace to be remnant of the valley floor that formed at the late stages of 
the last glacial period.   
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Figure 4. Annotated lidar hillshade image of the subject property and vicinity. 

 
The northern portion of the property is a relatively flat terrace surface. The area is forested. A 
few old logging roads are present on the property. A moderate slope measuring approximately 25 
degrees slopes down to the west approximately 150 feet from the west property boundary. The 
slope is relatively planar and shows no indications of instability. A fan of debris is located on the 
lower third of slope and is observable in lidar imagery (Figure 4). We interpret this debris fan 
slope to be colluvium derived from the slope above as a result of the past erosion of the terrace 
during river down cutting. The debris fan area is now stable as it is deposited on a lower terrace 
level above the active river valley. 
 
The southern portion of the subject property consists of more irregular topography defined by 
depressions in the terrace formed by kettles. Slopes that descend to the base of the kettle features 
are typically moderate, measuring 10 to 20 degrees, increasing locally to 25 degrees for short 
sections of slope (Figure 5 and 6). Slopes are generally planar with no evidence of slope 
instability and slopes generally contain mature trees that stand vertically. One of the kettle slopes 
contains a sequence of several 3- to 4-foot wide benches. However, no fresh scarps, active 
raveling, or significantly bowed trees that would indicate slope instability are present. No surface 
water or evidence of intermittent surface water accumulation was observed in the kettles and 
soils are well drained throughout the property.  
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The western edge of the southern portion of the property is located on top of a moderate planar 
west-facing slope that measures approximately 25 to 30 degrees (Figure 7). This slope slopes 
down to another remnant terrace. No evidence of instability is evident on this slope and no 
existing or incipient fractures are present near the slope crest. 
 
Vegetation on the subject property consists of a mixed forest that includes Douglas fir, western 
red cedar, red alder, big leaf maple, and few paper birch with an understory of Oregon grape, 
salal, and sword fern. 
 

 
Figure 5. Photograph of the steeper slopes on the southern portion of the property that drop into a kettle. 
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Figure 6. Photograph of some of the gentler, undulating topography on the southern portion of the subject property. 

 

 
Figure 7. Photograph of the moderate west-facing slope that drops from the southwestern edge of the subject 

property to a lower terrace below. 
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GEOLOGIC HAZARD EVALUATION 
 
Slopes on the subject property generally consist of gentle to moderate slopes on the south side of 
the property associated with glacial landforms. During our site visit, we did not observe any 
evidence of previous, ongoing, or incipient slope failure on the site. The terraces observed 
locally on site slopes are more likely associated with historical logging activities and are not 
interpreted to represent historic or ongoing slope instability. We also did not observe any 
evidence of surface water features or groundwater perching, seepage, or springs on the subject 
property. Slope activity on the property is limited to minor surface raveling and/or soil creep on 
steeper slopes.  
 
The planned use of the subject property as a gravel will eventually result in the excavation of the 
property, including these slopes, for the purpose of mining sand and gravel. This activity will 
further subdue or completely remove these slopes.  
 
The western edge of the outwash terrace that composes the subject property rolls over onto a 
long, moderate, planar, west-facing slope towards elevated terraces above the Skagit River valley 
bottom. These slopes are adjacent to the subject property to the south and up to 150 feet from the 
western property edge to the north. These slopes also present no indications of previous, 
ongoing, on incipient slope failure that could negatively impact the subject property in the future.  
 
We observed no evidence of a confining layer within the terrace that could promote future 
instability. Minor surface raveling or soil creep may occur along the surface of the slope but 
planned mining activities are unlikely to impact these slopes. Furthermore, we understand that 
mining regulations require mining activity to be set back from the property line, which will 
further remove any land disturbance from the steepest slopes in the vicinity of the property, such 
as those by the southwestern property edge. 
 
The Skagit River is at least 350 feet from the toe of the slopes below the subject property and 
does not pose significant erosion or channel migration hazard. 
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CONCLUSIONS AND RECOMMENDATIONS 
 
Based on our geologic hazard assessment, the subject property is not at risk of landslides or 
significant erosion. Furthermore, it is our opinion that the planned mining activity will not 
increase the risk of landslides or erosion on or off the property as long as the final mine slopes 
are completed consistent with the mine plans and best management practices. 
 
We recommend that no soil or vegetation debris be placed on or within the 10 feet of the top 
edge of the slope to the west of the subject property. Such debris piles can eventually build up 
and form a wet unstable mass that will slide down the slope, damaging the slope and increasing 
the likelihood of a future slope failure. 
 
 
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  

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