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PROJECT ENGINEER'S CERTIFICATE

| hereby certify that this Drainage Report has been prepared by me or under my direct supervision and
meets minimum standards of care and expertise which is usual and customary in this community for
professional engineers. | understand that the Kittitas County does not and will not assume liability for the
sufficiency, suitability, or performance of drainage facilities designed by me.

02.02.2024

Trav Story, PE
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PROJECT OVERVIEW

Project Objective
Construction of roadway and irigation system to serve single family lots.

Location

Site Address

Hunter Rd

Ellensburg, WA 98926

Parcel(s)
21445 - 21506 | Kittitas County

21508 - 21528 | Kittitas County
086433 | Kittitas County
076433 | Kittitas County
066433 | Kittitas County
056433 | Kiititas County
046433 | Kittitas County

Project Description
The proposed project will construct 22 ft wide gravel roadways with BST surfacing to serve 60 new
residential lots. An irrigation system with services fo the lots will also be constructed.

Stormwater Summary
Project Type: New Development
Manual; Stormwater Management Manual for Eastern WA (SWMMEW]) | 2019

Developed Surface Table

Onsite (ac) : Offsite (ac) : Total (ac)
Total 480 480
Land Disturbing Activity 26.89 26.89
NEW SURFACES i
PGHS 112,00 o 12.00
Non-PGHS ] £ 14.89 0. 14.89
CORE ELEMENTS

The following is a summary of the minimum requirements and the corresponding approach to fulfill each
requirement.

Core Element #1: Preparation of a Stormwater Site Plan

Guidelines

All projects, including those proposed by local jurisdiction departments and agencies, that are subject to
Core Elements #2 through #8 are expected to complete an SSP.

Approach
This report, and the accompanying construction drawings, describe the existing conditions for the project
and the plan for management of stormwater for the proposed development conditions.

Core Element #2: Construction Stormwater Pollution Prevention
Guidelines
Project proponenis are responsible for preventing erosion and discharge of sediment from the project site
into surface waters of the State and must consider each of the 13 elements of pollution prevention to
determine which controls are appropriate for the project site.
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Approach
Construction drawings describing the proposed temporary erosion and sediment control measures that will

be implemented during consiruction have been prepared for this project. The SWPPP is provided in
Appendix C.

Core Element #3: Source Control of Pollution
Guidelines
Following construction, projects shall apply all known, available and reasonable source control BMPs.

Source control BMPs shall be selected, designed, and maintained according to this manual.

Approach
All stormwater treatment facilities will have the capacity to treat all anticipated pollutants. No additional

source control measures will require implementation.

Core Element #4: Preservation of Natural Drainage Systems

Guidelines

To the maximum extent practicable, discharge stormwater in the same manner, at the same location, and
at the same flow rate and volume as under the conditions that existed prior to development.

Approach
Runoff characteristics from the existing vegetation will not be changed. Runoff from the new roadway will

be dispersed fo mitigate the impacts of the new impervious surface allowing the flow patterns of natural
drainage system to remain intact.

Core Element #5: Runoff Treatment

Guidelines

Runoff freatment BMPs shall be selected, designed, sized, constructed, operated and maintained in
accordance with the guidance in Chapter 4 - Hydrologic Analysis and Design and Chapter 5 - Runoff
Treatment BMP Design.

Basic Treatment Requirements:

Basic Treatment Requirements Runoff treatment is required for all projects creating 2 5,000 sf of new
pollution-generating impervious surfaces (PGIS) and replaced PGIS unless the discharge is to (1) a UIC well
or (2) satisfies the requirements for full dispersion and is not a high use site.

Metals Treatment Requirements:

Metdals treatment is required for new development projects on moderate- and high-use sites, discharge to a
nonexempt surface water and meet any of the definitions described under “Metals Treatment
Requirements" in Section 2.7.6 of the SWMMEW (2019).

Qil Control Requirements:
Qil control is required for all high-use sites and high-ADT areas.

Phosphorus Treatment Requirements:

Phosphorus freatment is required only where federal, state, or local jurisdiction has determined that a water
body is sensitive to phosphorus and that a reduction in phosphorus from new development and
redevelopment is necessary to achieve the water quality standard to protect ifs beneficial uses.

Approach
Per Figure 2.3 of the SWMMEW, Basic Treatment is required for this project (see Appendix A}. The project will

utilize dispersion to provide runoff treatment. The proposed dispersion BMPs are described within the
Stormwater Facilities section of this report. These facilities have been designed in accordance with the
applicable thresholds, standards, and requirements outlined in the SWMMEW.
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Core Element #6: Flow Control

Guidelines

Flow control BMPs shall be selected, designed, constructed, operated, and maintained according to the
criteria in Chapter 4 - Hydrologic Analysis and Design and Chapter 6 - Flow Control BMP Design.

Approach

The project will utilize dispersion to provide flow control. The proposed siormwater flow control facilities are
described within the Stormwater Facilities section of this report. These have been designed in accordance
with the applicable thresholds, standards, and requirements outlined in the SWMMEW.

Core Element #7: Operation and Maintenance

Guidelines

Where structural BMPs are required, projects shall operate and maintain the facilifies in accordance with
an O&M manudal that is prepared in accordance with the provisions in Chapter 5 - Runoff Treatment BMP
Design and Chapter 6 - Flow Conirol BMP Design.

Approach
The Operation and Maintenance (0&M) Manual provided in Appendix C addresses all proposed
permanent stormwater BMPs.

Core Element #8: Local Requirements

Guidelines

All projects, regardiess of size, shall meet additional local requirements for flood control, discharges to
wetlands, protection of sensitive areas, basin plans, aquifer protections, special water quality requirements
based on a TMDL or water cleanup plan, or for any other purpose.

Approach
No additional local requirements have been identified for this project.

EXISTING CONDITIONS

Site Conditions

Site Use(s)

Currently the site is vacant with several unpaved farm roads through the site and numerous stock
watering/irrigation ponds are located within the streams passing through the site. Old irigation ditches are
present throughout the site and the top of the hill on the site has an old wheel inigation system.

Topography

The existing project area is undeveloped and vacant, with a few unpaved roads fraversing portions of the
property. The site is characterized by sloping topography on the west which slopes down to a central
plateau. There is an elevated area in the center of the site, which is bounded to the north and south by two
relatively well-incised canyons. The overall topography ascends from east to west for a maximum
topographic relief of about 370 feet within the project area.

Vegetation

The site has a mix of shrubs and thickets of hawthorne, snowberry, small douglas firs, aspen, and substantial
amounts of rose. Weedy species present include knapweed, mullein, teasel, thistle, as well as cheatgrass
and pasture grasses such as quack grass and fescue.

Soils

A geotechnical evaluation of the project site was performed by Earth Solutions NW LLC {(ESNW). ESNW's

evaluation report is provided in Appendix B. As part of their investigation, ESNW dug 51 fest pits throughout

the site. As noted in their report, the native soils underlying topsoil and fill was variable across the site. Most

commonly, the native soils were comprised of silty sand with and without gravel (USCS: SM} and silty gravel

with sand (USCS: GM). Isolated pockets of fine-grained sandy silt and silt with sand deposits {USCS: ML)
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were encountered, along with limited areas of relatively free-draining sand and gravel deposits (USCS: SW-
SM, GW-GM, and GP-GM).

Sail density was generally dense to very dense, beginning near the surface and extending to the
termination depth of all exploration sites. Moisture content was characterized as damp to moist at the time
of explorafion. Fines content within the various deposits ranged between about 5 and 78 percent, with
higher fines content soils being more representative of general site soil conditions.

Based on their evaluation, ESNW concluded that infiliration via widespread, shaliow, and dispersed facilities
(such as permeable pavement or infiltration swales) is not feasible.

Encumbrances
None

Wetlands & Streams

Sewall Wetland Consulting, Inc. inspected the site between October 2022 and July 2023. Their report is
provided in Appendix B. As noted in the report, the site is bordered on the west by the South Branch of the
Taneum KRD canal. Prior fo 2021, the areas along the west edge of the site and drainages were primarily
artificially supported by canal leakage water. In 2021, the canal was rebuilt and refurbished with
completely impervious concrete bottom and sides. This has stopped the leakage to the site from the
candl. Since the canal lining was finished, a total of four streams and two wetlands were found to remain
viable on the site:

Stream A —Type F stream

Stream B —Type F stream

Stream C -Type Ns stream
Stream D - Type Ns stream
Wetland A — Category Il wetland
Wetland B — Category Il wetlond

See the Critical Area report in Appendix B for a complete description of the onsite streams ond wetlands.

Fish and Wildlife Habitat Conservation Areas

Per the Critical Area report, the WDFW Priority Habitats mapping of the site depicts nearly the entire

site as “shrub steppe,” as well as within the Township which the golden eagle and gray wolf are present.
No fish were observed within the streams.

Freauently Flooded Areas
The scope of this project is not within any areas of frequent flooding.

Geolodgically Hazardous Areas
A geotechnical evaluation of the project site performed by Earth Solutions NW LLC (ESNW) identified

isolated landslide hazard areas (areas exceeding 40 percent slope and 10 feet in height). These are
generally outside the proposed road alignment and should not affect project development. ESNW did not
recommend special requirements for working in or near critical areas, however their report noted that
based on subsurface observations of predominantly dense to very dense native soil and bedrock, the
steep onsite slopes are generally considered to be in a stable condition.

Critical Recharae Ared
None

Wellhead Protection Areas
None

Cultural Resources
None known.

Drainage Report
Hunter Rd Development
February 2, 2024



Stormwater Facilities
Collection Facilities
None

Conveyance Facilities
Cuiverts are located at the unpaved road / stream crossings.

Treatment Facilities
None

FHow Control Facilities
None

An Existing Conditions Exhibit is provided in Appendix A.

DEVELOPED CONDITIONS

The developed site consists of roadways and an irigation system to serve 60 single family lots. Stormwater
runoff from the new roadways will be mitigated by dispersion BMPs as described below.

STORMWATER FACILITIES

Roadside Dispersion

Overview e ey mm
Description Sheet Flow Dispersion (BMP Fé.41) and Channelized Flow Dispersion (BMP ‘
F6.43)
Type Treatment
Flow Control S
Design Storm
| Duration (hrs) ___124hours
_Recurrence Interval (yrs) | 100 years _
Type i Type 1A S .
Precipitation (in) 125

Cdlculations
" Sizing Program

For roadways with a resultant slope < 9.4%, sheet flow dispersion directly from
the road surface was utilized and no sizing program was necessary. See the
Notes section below for the sizing of the dispersion area width. For roadways
with a resultant slope > 9.4%, the HydroCAD program was used to calculate
the flow rate tributary to roadside ditches that are routed to dispersion
facilities {the calculations are provided in Appendix A). There are three
sections of roadway that are steeper than 9.4%. See the Developed
Conditions Exhibit in Appendix A for the location of the dispersion facilifies.

Caﬁabify UE to 150 feet of roadway width.

Assumptions 2% roadway cross slope
For roadways with a resultant slope < 9.4%, runoff will be dispersed from the
road surface through a 15 ft vegetated flow path. Slopes within the 15 ft flow
path are < 8%. For roadways with a resultant slope > 9.4%, runoff will be
collected in a roadside ditch and routed to a discharge point where it will
be dispersed (using either a rock pad or a dispersion tfrench) into native
vegetation.
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[ Notes

“The widih of the sheet flow dispersion area was sized per Option 3 of BMP-

F6.41: Dispersion width = 10 ft (for up to 20 ft of roadway width, plus 5 ft for
each additional 20 ft of width or fraction thereof. The roadway width is 22 ft,
therefore the dispersion width required is 15 f1.

For channelized flow dispersion, discharge points with up to 0.2 cfs discharge
for the 100-year design flow may use rock pads with a 50 ff vegetated flow
path or dispersion frenches with a 25 ft vegetated flow path fo disperse
flows. Discharge points with design flows between 0.2 and 0.5 cfs for the 100-
year design flow must use only dispersion frenches fo disperse flows. For all
roadway sections that utilize channelized flow dispersion, the design flow
rate is < 0.2 cfs. Rock pads are provided for fwo sections of the roadway
with an available vegetated flow path of 50 ft. For the third section which
has an available flow path of 25 ft, a dispersion trench is provided.
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Figure 2.1: Flow Chart for Determining Applicable Core Elements for
New Development Projects

Does all stormwater runoff from the project Yes UIC Rule (Chapter 173-218 WAC)
site discharge to a Class V UIC Well? applies (see Section 5.6)

No Does the project site meet the definition | o See Flow Chart for
for new development?

Determining Applicable Core
= = Elements for Redevelopment
Projects

VYes

Core Elen_':ents #1-4 and #8 are reqﬁi;'ed for the entire project site

Check Core Check Core
Element #5 —» Element #6
Applicability Applicability
e L Does the project| c
Does the No Core Element #5 add >10 000 ore
. | i i + No || Element
project add is not required square feet of IeirsnnOt#G
>5,000 square 4 impervious required
feet of PGIS?* Ves surface? s
Does the project
site satisfy the Yes
requirement for - >
| Full Dispersion Core Element #6 and
(BMP F6.42) | #7 are required for the
and is not a | new PGIS and NPGIS
‘ high-use site? ‘ area*
No
[are Element #5 aﬁa #7 are required for the- new PGIS l
[ area* (see Flow Chart for Determining Applicable |
Requirements for Core Element #5)
Abbreviations: |
Notes: NPGIS = Non-Pollution Generating Impervious Surface
otes: PGIS = Poliution-Generating Impervious Surface |

*Check exemptions in Chapter 2

UIC = Underground Injection Control

Flow Chart for Determining Applicable Core

Elements for New Development Projects
DEPARTMENT OF Revised August 2018

E C O L O G Y Please see hitp//www.ecy.wa.gov/copyright.htmi for copyright notice including permissions,
State of Washingten limitation of liability, and disclaimer. |

2019 Stormwater Management Manual for Eastern Washington

Chapter 2 - Page 73



Figure 2.3: Flow Chart for Determining Applicable Requirements for
Core Element #5 for New Development and Redevelopment Projects

‘ Start Does the project Basic |
trigger Core Element | yeg Treatment,
Here | 45and meet the high —» Metals -
ADT roadways and Treatment, and
parking area definition Oil Control are
or the high-use site required* Cheflf
definition?** —— additional
requirements
No i I » . .
Does the project site
Does the project.occur at dlscbh:gs?ht:tah;vsater
syl MegioRng phosphorus treatment
¢  Moderate-use site*** Basic and requirements
_ Vei Metals designated by the
¢ Highway rest area™* Treatment are federal, state, or local
Ly required* government?
| e Industrial site that has

requirements™*

metals treatment - Vesi

| |
e  Site with an uncoated | N x Btar:::\t o Il Phosphorus ’
metal roof | Trea ) d*l Treatment is
Fequre | required* (
s  Site with metal
treatment requirements
in TMDL or water
cleanup plan
Notes:
*  Check exemptions in Chapter 2
**  Check Chapter 2 for applicability
***  Metals treatment requirements only apply to moderate-use Abbreviations:
sites and highway rest areas for new development projects; ADT = Average Daily Traffic
however, basic treatment applies for new development and TMDL = Total Maximum Daily Load
redevelopment projects for all land uses. VIC = Underground Injection Control

—r —

-“ Revised September 2018
e Flow Chart for Determining Applicable

Requirements for Core Element #5 for New

DEPARTMENT OF Development and Redevelopment Projects

E C O L O G Y Please see htip://www.ecy.wa.gov/copyright.htmi for copyright notice including permissions,

State of Washington limitation of liability, and disclaimer.
— d.

2019 Stormwater Management Manual for Eastern Washington

Chapter 2 - Page 90
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Hunter Rd Development Type IA 24-hr 100 yr -24 hr Rainfall=2.50"

Prepared by Simpli Civil Printed 2/1/2024
HydroCAD® 10.10-6a_s/n 05592 © 2020 HydroCAD Software Solutions LLC Page 1

Summary for Subcatchment 1S: Road A - North Ditch

Runoff = 0.137cfs @ 7.88 hrs, Volume= 0.045 af, Depth= 2.27"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type |A 24-hr 100 yr -24 hr Rainfall=2.50"

Area (sf) CN  Description
* 10,363 98 Roadway
10,363 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry,

Subcatchment 18: Road A - North Ditch

Hydrograph

"
013 ' Type IA 24-hr
042 100 yr -24 hr Rainfall=2.50"
0.1 Runoff Area=10,363 sf
0.1- Runoff Volume=0.045 af
0:083 Runoff Depth=2.27"

Tc=5.0 min

Flow {cfs)
(=}
[=]
[+5]

CN=0/98

0 7 5 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time (hours)



Hunter Rd Development
Prepared by Simpli Civil

Type IA 24-hr 100 yr -24 hr Rainfall=2.50"
Printed 2/1/2024

HydroCAD® 10.10-6a s/n 05592 © 2020 HydroCAD Software Solutions LLC Page 2
Summary for Subcatchment 2S: Road A - South Ditch
Runoff = 0.133cfs @ 7.88 hrs, Volume= 0.044 af, Depth= 2.27"
Routed to nonexistent node 4P
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type 1A 24-hr 100 yr -24 hr Rainfall=2.50"
Area (sf) CN Description
* 10,078 98 Roadway
10,078 98 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (fuft) (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 2S: Road A - South Ditch
Hydrograph
0.14] 0.133 cfs N B [
0131 4 Type |A 24-hr
0.12 100 yr -24 hr Rainfall=2.50"
0.11; Runoff Area=10,078 sf
0.1 Runoff Volume=0.044 af
7 Runoff Depth=2:27"
G 0.08] Te=5 0 .
§ 007 C=3. : Sl
“ 0.06 ] CN=0/98
0.05
0.04-1
0.03+
0.021
0.01]

01234 56 7 8 8 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Time (hours)



Hunter Rd Development
Prepared by Simpli Civil

Type IA 24-hr 100 yr -24 hr Rainfall=2.50"
Printed 2/1/2024

HydroCAD® 10.10-6a_s/n 05592 © 2020 HydroCAD Software Solutions LLC Page 3
Summary for Subcatchment 3S: Road B - Ditch
Runoff = 0.168cfs @ 7.88 hrs, Volume= 0.055 af, Depth= 2.27"
Routed to nonexistent node 4P
Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type IA 24-hr 100 yr -24 hr Rainfall=2.50"
Area (sf) CN  Description
* 12,670 08 Roadway
12,670 98 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)
5.0 Direct Entry,
Subcatchment 3S: Road B - Ditch
Hydrograph
B Runoff
g:j 0.168 cfs
o161 ? Type IA 24-hr
0.15 100 yr -24 hr Rainfall=2.50"
g:g Runoff Area=12,670 sf
0.12] Runoff Volume=0.055 af
& o.1:f Runoff Depth=2.27"
e 0.1 . . .
% 000 Tc=5.0 min
T 008 CN=0/98
0,07}
0.06
0.05]
0.04
0.03
0.02
0.01

Time (hours)
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December 5, 2023 Earth Solutions NW LLC

ES-9453 Geotechnical Engineering, Construction
Observation/Testing and Environmental Services

Vic Jansen
P.O. Box 579
Moses Lake, Washington 98837

Subject: Geotechnical Evaluation
Hunter Road Development
2XX Hunter Road
Kittitas County (Ellensburg), Washington

Dear Vic:

As requested, Earth Solutions NW, LLC (ESNW) has prepared this geotechnical evaluation letter
report for the proposed project. ESNW performed the work outlined in this letter report in general
accordance with the scope of services outlined in our proposal, which was authorized on
September 20, 2023. A summary of the subsurface exploration, laboratory analyses, and
recommendations with respect to the proposed road construction are provided herein.

Project & Site Description

The subject site is located on the south side of Hunter Road and in the general area between
Kittitas Reclamation District Road and the Taneum Ditch, in the Ellensburg area of
unincorporated Kittitas County, Washington. The development envelope consists of portions of
68 different tax parcels (Kittitas County Parcel Nos. 21-465 through -506, 21-508 through -528,
086433, 076433, 066433, 056433, and 046433), totaling nearly 480 acres of land area and
encompassing most of PLSS Section 22 within Township 18 North, Range 17 East. The
approximate site location is depicted on Plate 1 (Vicinity Map).

Based on observations made during the fieldwork and supplemental satellite imagery, the project
area is undeveloped and vacant, with few primitive roads traversing portions of the property. Site
topography can generally be characterized as an elevated “knob” which is bounded to the north
and south by two relatively well-incised canyons. The northern canyon is referred to as Page
Canyon per local mapping resources, and the southern canyon appears to be unnamed. The
site encompasses a region where the Kittitas Valley floor meets the southern valley wall, and
overall topography ascends from east to west for a maximum topographic relief of about 370 feet

within the project area.

The Kittitas County online GIS resource depicts hazardous slopes and critical aquifer recharge
areas around the margins of the topographic “knob,” and several small streams are mapped

crosscutting the project area.

15365 N.E. 90th Street, Suite 100 * Redmond, WA 98052 ® (425) 449-4704 * FAX (425) 449-4711



Vic Jansen ES-9453
December 5, 2023 Page 2

Based on review of the referenced road plans and related information provided to us, we
understand the project area will be developed with 60 new residential lots, new and improved
access roadways, and associated improvements. A small bridge will be constructed to cross the
existing canal at Road A.

A preliminary road plan illustrating the proposed roadway alignment was provided to ESNW for
review. However, specific grading and/or construction plans were not available at the time this
letter report was prepared. The focus of this geotechnical investigation was to explore the
subsurface as it relates to road and bridge design, including formulating recommendations for
aggregate sections and infiltration feasibility for the new roadway and associated stormwater
flows. Lot-specific subsurface exploration and recommendations for the proposed residential
structures were not included in this scope of services.

Subsurface Conditions

An ESNW representative observed, logged, and sampled 51 test pits advanced at accessible
locations within the proposed road alignment on September 28 and 29, 2023, using a trackhoe
and operator provided by the client. The test pits were completed to assess and classify the site
soils and to characterize the groundwater conditions within areas proposed for new road
improvements. The maximum exploration depth was approximately nine feet below the existing
ground surface (bgs).

The approximate locations of the test pits are illustrated on Plate 2 (Test Pit Location Plan).
Please refer to the attached test pit logs for a more detailed description of subsurface conditions.
Representative samples collected at the exploration locations were analyzed in accordance with
Unified Soil Classification System (USCS) and United States Department of Agriculture (USDA)
methods and procedures.

Topsoil and Fill

Surficial topsoil was generally encountered within the upper two to six inches of existing grades
at the test pit locations. Organic topsoil was completely absent at several test locations,
presumably as a result of previous grading activity associated with the existing primitive road
alignment. Deeper or shallower pockets of topsoil may be encountered in localized areas of the
site. The topsoil was characterized by its dark brown color, the presence of fine organic material,
and small root intrusions.

Fill was encountered at test locations TP-42, -43, and -51 extending between about one and four
feet bgs. At all locations, the fill was classified as silty gravel with sand (USCS: GM) in a dense
to very dense, damp to moist condition. At test locations TP-42 and -43, the fill was associated
with an elevated primitive road surface adjacent to the Taneum Ditch. At test location TP-51, the
fill appeared to be associated with a stabilized site access drive lane but contained abundant
organics within the upper one foot.

Earth Solutions NW, LLC



Vic Jansen ES-9453
December 5, 2023 Page 3

Native Soil

Underlying topsoil and fill, native soils were variable across the site. Most commonly, the native
soils were comprised of silty sand with and without gravel (USCS: SM) and silty gravel with sand
(USCS: GM). Isolated pockets of fine-grained sandy silt and silt with sand deposits (USCS: ML)
were encountered, along with limited areas of relatively free-draining sand and gravel deposits
(USCS: SW-SM, GW-GM, and GP-GM).

Soil density was generally dense to very dense, beginning near surface and extending to the
termination depth of all exploration sites. Moisture content was characterized as damp to moist
at the time of exploration. Fines content within the various deposits ranged between about 5 and
78 percent, with higher fines content soils being more representative of general site soil

conditions.
Geologic Setting

Local geologic mapping indicates the site is underlain by five distinct geologic units: Thorp Gravel
mainstream alluvium (Ttm), Grand Ronde basalt (Tgn2), Ellensburg Formation volcaniclastic
rocks (Tev), Kittitas Drift — Swauk Prairie subdrift, mainstream outwash (Qksm), and alluvial fan

deposits (Qf).

Thorp Gravel mainstream alluvium is described as weakly cemented, moderately sorted cobble
to pebble gravel with thin interbeds of sand, silt, and tephra. Gravel clasts are subangular to
rounded and include diverse rock types dominated by durable silicic volcanic rocks evidently
derived from the underlying Ellensburg formation.

The mapped Grande Ronde Basalt includes the upper flows of normal magnetic polarity; it is
locally subdivided, but specific subdivisions are not mapped at the subject site.

Ellensburg Formation volcaniclastic rocks are characterized as mostly sandstone and siltstone,
including conglomerate, diamictite of probably laharic origin, and very minor amounts of
micaceous feldspathic siltstone. It is weakly lithified. The volcaniclastic detritus is mostly
andesitic and dacitic, and clasts are commonly pumiceous. The volcanic debris was probably
freshly erupted from volcanoes in the Cascade Range. This unit is interbedded with and overlying
the Grand Ronde Basalt.

The Kittitas Drift — Swauk Prairie subdrift, mainstream outwash unit consists of gravel deposits
similar to alluvium of the Yakima River and forms a distinct terrace along the southern side of the

Yakima River valley.

Alluvial fan deposits include poorly sorted boulder gravel to gravelly sand. Gravel clasts are
subangular and are generally of one or two rock types. This unit forms fans of distinctly steeper
gradient than the floor of sidestream or trunk-stream valleys, but in many places merges
gradationally with other local alluvium deposits.

Earth Solutions NW, LLC
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In our opinion, the native soils observed during the subsurface exploration are generally
consistent with the geologic mapping resources outlined in this section.

Groundwater

Groundwater was not observed during the September 2023 subsurface exploration. Based on
the crowned and sloping surface topography and numerous drainage gullies in the project vicinity,
it is likely that most incoming stormwater sheet flows as surficial runoff down gradient to
accumulate in the existing drainages. Any stormwater that does infiltrate into the subsurface is
likely to be transient and will similarly follow the surface topography, flowing down gradient.

ESNW noted that the Taneum Ditch is an un-lined irrigation conveyance which is likely to
influence local soil moisture conditions. Elevated moisture contents were observed within test pit
excavations immediately adjacent to the ditch, and seepage zones may be present at depths
greater than what was explored.

In general, groundwater seepage rates and elevations fluctuate depending on many factors,
including precipitation duration and intensity, the time of year, and soil conditions. Groundwater
seepage flow rates are typically higher during the winter, spring, and early summer months or
during periods of peak irrigation.

Geologically Hazardous Areas

ESNW reviewed Chapter 17A.06 of the Kittitas County Code (KCC) and the online COMPAS
mapping resource to determine if geologically hazardous areas are present at the subject site.
KCC 17A.06.020 provides designation and definition criteria for identifying specific geologically
hazardous areas and developing appropriate site development plans which will not adversely
impact the site or surrounding properties. Per the KCC, geologically hazardous areas include
landslide, erosion, alluvial fan, seismic, and mine hazard areas.

Based on our review, the site contains potential landslide hazard areas, potential erosion hazard
areas, and alluvial fan hazard areas. However, risk associated with the identified hazard areas
is considered relatively low in relation to the proposed road construction. Further discussion is
provided in the following sections.

Potential Landslide Hazard Areas

Based on our review of surface topography depicted on the referenced road plans and mapping
data illustrated on the COMPAS resource, the development area (generally outside of the
proposed road alignment) contains isolated areas exceeding 40 percent slope and 10 feet in
height, meeting the KCC definition of potential landslide hazard areas.

Based on our subsurface observations of predominantly dense to very dense native soil and

bedrock, steep slopes on site are generally considered to be in a stable condition despite having
steep slope gradients.
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The proposed road alignment does not appear to directly traverse the identified and mapped
steep slope areas, and in our opinion, road construction across the site is unlikely to influence
global slope stability. Structural (vehicular) loading from the proposed roadway will be temporary
in nature and constrained to relatively light vehicle loads, to our understanding. Grade cuts at
the toe of steeply sloping areas have the potential to undermine the slope, and fills at the top of
steeply sloping areas have the potential to surcharge the slope. Both cuts and fills near the toe
and top of steep slope areas, respectively, have the potential to reduce global slope stability and
should be avoided. The proposed grading plan should be reviewed by ESNW prior to the final
design and/or acceptance stages of the project.

Potential landslide hazard areas will likely influence the proposed residential construction and
siting of new residential structures, and local landslide hazard evaluations will likely need to be
completed on a case-by-case basis during future residential construction. In our opinion, the
proposed road alignment and construction should not be subject to KCC landslide hazard area

regulations.
Potential Erosion Hazard Areas

Slopes exceeding 40 percent are classified as erosion hazard areas in Kittitas County. As noted
in the section above, the proposed road alignment does not appear to directly traverse the
identified steep slope areas, and in our opinion, the proposed alignment is unlikely to create
erosion hazards during construction. Furthermore, soil exposure will be temporary as the project
proposes permanent surface stabilization via bituminous surface treatment (BST) of the proposed
roadways. Disturbed areas outside of the BST footprint should be stabilized with native
vegetation or other appropriate measures.

Alluvial Fan Hazard Areas

As defined in the KCC, alluvial fan hazard areas include those areas on alluvial fans where debris
flows, debris floods, or clear water floods have the potential to significantly damage or harm the
health or welfare of the community. They include the areas generally corresponding to the path
of potential flooding, channel changes, sediment and debris deposition, or debris flow paths as
determined by analysis of watershed hydrology and slope conditions, topography, valley bottom
and channel conditions, potential for channel changes, and surface and subsurface geology.

Geologic mapping of the area indicates alluvial fan deposits are present across significant
portions of the site, generally constrained in the topographically lower “channelized” areas
between Kittitas Reclamation District Road and the Kittitas Valley floor. The mapping of alluvial
fans is generally consistent with our subsurface observations of the native soil deposits. West of
the subject site and at higher elevations, numerous well-incised drainage gullies are evident on
readily available LIDAR mapping resources.

Earth Solutions NW, LLC



Vic Jansen ES-9453
December 5, 2023 Page 6

Based on the existing surface topography and alluvial fan deposits, there is clear potential for
additional sediment deposition within the bounds of the project area. However, the mode of
deposition is heavily dependent on upslope (and off-site) surface conditions, hydrology, and
weather. Surface exposures of bare sediments (indicating recent sedimentation) were not
observed during the fieldwork, and the surface was generally vegetated with established plant
life typical of eastern Washington ecosystems. In our opinion, active sedimentation in an alluvial
fan depositional environment is not occurring—the subject site is located within a relatively
mature landscape, and it is our opinion that a catastrophic debris flow inundating the subject site
is a low probability event.

In any case, the potential risk to the health or welfare of the community is considered low as it
relates to the proposed road construction and alignment. Siting of new residential structures
should consider potential flow paths of a debris flow event, however unlikely, and should be
positioned at higher elevations of the site to avoid potential inundation by earth debris.

Geotechnical Considerations

In our opinion, the proposed road construction is feasible from a geotechnical standpoint. The
geotechnical recommendations, conclusions, and considerations provided in the following
sections are intended to support the proposed construction.

In-situ and Imported Soil

The in-situ soils encountered at the subject site generally have a high sensitivity to moisture and
were generally in a damp to moist condition at the time of exploration. Soils anticipated to be
exposed on site will degrade if exposed to wet weather and construction traffic. Compaction of
the soils to the levels necessary for use as structural fill may be difficult or impossible during wet
weather conditions. Soils encountered during site excavations that are excessively over the
optimum moisture content will likely require aeration or treatment prior to placement and
compaction. Conversely, soils that are substantially below the optimum moisture content will
require moisture conditioning (by adding water) prior to use as structural fill. An ESNW
representative should be contacted to evaluate the suitability of in-situ soils for use as structural
fill at the time of construction.

Imported soil intended for use as structural fill should be evaluated by ESNW during construction.
The imported soil must be workable to the optimum moisture content, as determined by the
Modified Proctor Method (ASTM D1557), at the time of placement and compaction. During wet
weather conditions, 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).

Earth Solutions NW, LLC
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Structural Fill

Structural fill is defined as compacted soil placed in foundation, slab-on-grade, roadway,
permanent slope, retaining wall, and utility trench backfill areas. Soils placed in structural 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). For soil placed in utility trenches underlying structural areas, compaction
requirements are dictated by the local city, county, or utility district and are typically specified to
a relative compaction of at least 95 percent.

Stripping

Topsoil was generally encountered within the upper two to six inches of existing grades at the
test pit locations. Vegetation and organic-rich topsoil should be stripped from the proposed road
alignment and segregated into a stockpile for later use on site or to haul off site. The material
remaining immediately below the topsoil may have some root zones and will likely have variable
moisture content and composition. Depending on the time of year stripping occurs, the soil
exposed below the topsoil may be too wet to attain adequate compaction when used as structural
fill and will likely need to be aerated or treated.

ESNW should be retained to observe site stripping activities at the time of construction so that
the degree of required stripping may be assessed. Over-stripping should be avoided, as it is
unnecessary and may result in increased project development costs. Topsoil and organic-rich
soil are neither suitable for foundation support nor for use as structural fill. Topsoil and organic-
rich soil may be used in non-structural areas, if desired.

Road Subgrade Preparation

Following site stripping, ESNW should observe the subgrade to confirm soil conditions are as
anticipated and to provide supplementary recommendations for subgrade preparation, as
necessary. In general, ESNW recommends that the entirety of the exposed roadway subgrade
is compacted in situ to a minimum depth of six inches using large vibratory compaction equipment
(such as a drum roller or sheepsfoot roller, where appropriate), as the performance of site
roadways is largely related to the condition of the underlying subgrade.

To ensure adequate roadway performance, the subgrade should be in a firm and unyielding
condition when subjected to proof rolling with a loaded dump truck. Structural fill in road areas
should be compacted to the specifications previously detailed in this report. Soft, wet, or
otherwise unsuitable or yielding subgrade conditions will require remedial measures, such as
overexcavation and/or placement of thick crushed rock or structural fill sections, prior to
placement of road base material.
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Wet Weather Grading

The moisture-sensitive native soils may require additional measures to protect road subgrade
stability and soil intended for reuse as structural fill. Specific recommendations can be provided
at the time of construction and may include leaving cut areas several inches above design
subgrade elevations, covering working surfaces with crushed rock, limiting construction traffic
over prepared subgrade surfaces, and protecting structural fill soil from adverse moisture
conditions.

Preliminary BST Road Design

We understand the proposed access road will be privately owned and surfaced using BST. At
the time of this letter report, it was understood that the access road would be subjected primarily
to passenger vehicle traffic.

Private road design requirements and criteria are provided in KCC Chapter 12.4. Per Table 4-
4A, a minimum crushed rock surfacing thickness of six inches is required for new BST roadways
in accordance with the referenced WSDOT Standard Specifications. Additional crushed rock
surfacing may be necessary if surface deflections and subgrade instability are observed during
proofrolling.

BST specifications are provided in Chapter 5-02 of the referenced WSDOT Standard
Specifications. Upon preparation of a competent and compacted subgrade and placement of the
crushed rock surfacing course, the BST should be installed in accordance with the requirements
for “new construction” outlined therein, including the minimum number of applications of
emulsified asphalt and aggregate, materials, equipment, roadway surface preparation, patching
and correction of defective work, weather condition restraints, et cetera. Regarding application
rates, the following minimum quantities are recommended for application during new
construction:

¢ Undiluted emuisified asphalt 0.35 gallyd? (first application)
0.35 gal/yd? (second application)

e Aggregate 25 Iblyd?

ESNW should be retained during construction to observe, document, and test PST surfacing
placement. Supplementary recommendations may be provided at the time of construction
depending on observed conditions.

Preliminary Box Culvert Footing Design

We understand the proposed roadway will cross the Taneum Ditch in the northeastern portion of
the project area at Road A, and an improved crossing is proposed. The improved crossing will
likely include a pre-cast concrete box culvert to support vehicular traffic and allow irrigation water
to flow freely beneath the roadway within the Taneum Ditch. Project-specific culvert designs
were not available for review at the time of letter report preparation. However, based on our
subsurface observations, the proposed box culvert is preliminarily feasible from a geotechnical
standpoint.
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The following recommendations should be incorporated into the design and construction of the
culvert footings:

o Conventional footings should bear on competent, undisturbed, and dense native soll
deposits, which are anticipated to be exposed within about one to four feet of existing
grades. Provided competent soils are exposed at the design subgrade elevations, the
following parameters for footing design may be used:

o Allowable soil bearing capacity 2,000 psf
o Passive earth pressure 200 pcf
o Coefficient of friction 0.40

e Temporary excavations for culvert footings should be sloped no steeper than one
horizontal to one vertical (1H:1V). If groundwater seepage is exposed during excavation,
temporary excavations must be graded to a maximum slope gradient of one-and-one-half
horizontal to one vertical (1.5H:1V).

ESNW notes that Taneum Ditch is an earthen canal with a subgrade composed of natural
materials, and elevated moisture contents were observed at depth adjacent to the ditch.
Disturbed soils will likely be over the optimum moisture content irrespective of the time of year,
and compaction of the soils to the levels necessary for use as structural fill may be difficult or
impossible without aeration or treatment.

Additional recommendations may be provided as project designs progress, particularly as it
relates to erosion, scour prevention, and drainage surrounding the culvert footings.

ESNW should be retained to observe the culvert construction, as well as related grading and
earthwork activities, in order to confirm subgrade conditions are as anticipated in this letter report.
Supplementary recommendations may be provided at the time of construction, as warranted.

Drainage

Groundwater seepage will likely be encountered within site excavations depending on the time
of year grading operations take place, particularly in proximity to the proposed box culvert bridge.
Elevated moistures were observed at depth within test pits excavated immediately adjacent to
Taneum Ditch, even in late summer after a relatively long stretch of hot and dry weather.
Increased moisture content should be expected during and after the wet season extending
through the early summer months, particularly in downslope areas of the site and downgradient

of the Taneum Ditch.
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Temporary measures to control surface water runoff and groundwater during construction would
likely involve interceptor trenches, interceptor swales, and sumps. ESNW should be consulted
during preliminary grading to identify areas of seepage and provide recommendations to reduce
the potential for seepage-related instability.

Finish grades must be designed to direct surface drain water away from structures. Water must
not be allowed to pond adjacent to structures. The grade adjacent to buildings should be sloped
away at a gradient of at least 2 percent for a horizontal distance of at least four feet.

On-site Stormwater BMP Feasibility

In general, the widespread, predominantly fine-grained, very dense, and cemented native soils
exhibit very poor infiltration characteristics, and infiltration should be considered infeasible from
a geotechnical standpoint in our opinion. Section 5.4.4 of the referenced 2019 Stormwater
Management Manual for Eastern Washington (2019 SWMMEW) provides a list of screening
criteria for infiltration BMP feasibility. The final screening criterion states that infiltration may be
deemed infeasible where potential infiltration sites have a long-term saturated hydraulic
conductivity of less than 0.5 in/hr. Based on our field observations and laboratory analyses, it is
our opinion that a large majority of the fine-grained native soils observed across the site will fall
below the 0.5 in/hr threshold for saturated hydraulic conductivity, and as such, infiltration via
widespread, shallow, and dispersed facilities (such as permeable pavement or infiltration swales)
may be considered infeasible from a geotechnical standpoint.

One or more large-scale, concentrated infiltration facilities may be more practical when targeting
isolated pockets of more favorable soils. ESNW would be pleased to further assist in infiltration
feasibility and design, upon request.

Limitations

This letter report has been prepared for the exclusive use of Vic Jansen and their representatives.
The recommendations and conclusions provided in this letter report 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. If the design assumptions outlined herein either change or are incorrect, ESNW should
be contacted to review the recommendations provided in this letter report. ESNW should be
contacted to review the final design to confirm that our geotechnical recommendations have been
incorporated into the plans.

Additional Services
ESNW should have an opportunity to review the final designs with respect to the geotechnical

recommendations provided in this letter report. ESNW should also be retained to provide testing
and consultation services during additional design and earthwork phases of the project.
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We trust this letter report meets your current needs. Should you have any questions, or if
additional information is required, please call.

Sincerely,

EARTH SOLUTIONS NW, LLC

Brian C. Snow, L.G. Keven D. Hoffmann, P.E.
Senior Staff Geologist Associate Principal Engineer

Attachments: Plate 1 — Vicinity Map
Plate 2 — Test Pit Location Plan
Test Pit Logs
Laboratory Test Results

cc: Platinum Dirt Works, LLC
Attention: Justin Donovan
Simpli Civil Engineering
Attention:  Trav Story, P.E.

References:

e Preliminary Road Plans, Drawings C1.0 through C1.4, by Simpli Civil Engineering, Project
No. 20.022, dated July 6, 2022

« Geologic Map of the Wenatchee 1:100,000 Quadrangle, Central Washington, by U.S.
Geological Survey, dated 1982

e Kittitas County Code (KCC) — Chapter 17A.016, Chapter 12.4
e 2024 WSDOT Standard Specifications for Road, Bridge, and Municipal Construction

¢ 2019 Stormwater Management Manual for Eastern Washington
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Coarse-Grained Soils -
More Than 50% Retained on No. 200 Sieve

Sands - 50% or More of Coarse

Gravels - More Than 50% of Coarse

Fraction Retained on No. 4 Sieve

> 12% Fines

Well-graded gravel with
or without sand, little to
no fines

Poorly graded gravel with
or without sand, little to
no fines

GM

Silty gravel with or without
sand

GC

Clayey gravel with or
without sand

Moisture Content

Dry - Absence of moisture, dusty, dry to
the touch

Damp - Perceptible moisture, likely below
optimum MC

Moist - Damp but no visible water, likely
at/near optimum MC

Wet - Water visible but not free draining,
likely above optimum MC

Saturated/Water Bearing - Visible free
water, typically below groundwater table

Cement grout
ATD = At time surface seal

Y of drilling Bentonite

chips

Grout
seal

.| Filter pack with
“!| blank casing
| section

Static water
Y level (date)

g Screened casing
“*| or Hydrotip with
. :| filter pack

- End cap

Fraction Passes No. 4 Sieve

Well-graded sand with
or without gravel, little to
no fines

< 5°/q Fines

1 SP

Poorly graded sand with
or without gravel, little to
no fines

| sm

Silty sand with or without
gravel

Terms Describing Relative Density and Consistency

Coarse-Grained Soils:

Density SPT blows/foot
Very Loose <4

Loose 4t0 9

Medium Dense 10to 29
Dense 30 to 49

Very Dense 250

Fine-Grained Soils:

Test Symbols & Units

Fines = Fines Content (%)
MC = Moisture Content (%)
DD = Dry Density (pcf)
Str = Shear Strength (tsf)
PID = Photoionization Detector (ppm)

OC = Organic Content (%)

: ? Consistency SPT blows/foot CEC = Cation Exchange Capacity (meq/100 g}
b Very Soft <2 A
[z Clayey sand with or Soft 2t03 LL = Liquid Limit (%)
AL7 without gravel o
& Medium Stiff 4to07 PL = Plastic Limit (%)
Stiff 8to 14 = ici o
8 Silt with or without sand . Pl = Plasticity Index (%)
p ML | or gravel; sandy or Very Stiff 15029
08 gravelly silt Hard 230
>
|_
S V7 :
o| O% % Ciay of low to medium Component Definitions
2l &9 CL plasticity; lean clay with
nl &= / or without sand or gravel; Descriptive Term Size Range and Sieve Number
.S £ E Z é sandy or gravelly lean clay Boulders Larger than 12"
LN Do [ . . Cobbles 3"t0 12"
s3] 3 oL Organic clay or silt of
nz G [ low plastici Gravel 3" to No. 4 (4.75 mm)
g | plasticity
8 3 e Coarse Gravel 3" to 3/4"
£8 = Fine Gravel 3/4" to No. 4 (4.75 mm)
g & Elastic silt with or without Sand No. 4 (4.75 mm) to No. 200 (0.075 mm)
i © 2 MH | sand or gravel; sandy or Coarse Sand No. 4 (4.75 mm) to No. 10 (2.00 mm)
25 . £ gravelly elastic silt Medium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
LS %. . Fine Sand No. 40 (0.425 mm) to No. 200 (0.075 mm)
8o - ==
S| 0o Clay of high plasticity; Silt and Clay Smaller than No. 200 (0.075 mm)
x| v CH fat clay with or without
Q| EE sand or gravel, sandy or . v
& SE / aravelly ?at ‘éla,y y Modifier Definitions
= - 4 Percentage by
7] 'g A Weight (Approx.) Modifier
=3 A N | Oreanic clay or silt of
— A medium to high plasticity <5 Trace (sand, silt, clay, gravel)
5 :;,:'*“:1,“ 5t0 14 Slightly (sandy, silty, clayey, gravelly)
o= [
5 2 L PT Peat, muck, and other 15t0 29 Sandy, silty, clayey, gravelly
208 [ highly organic soils :
T (@) R 230 Very (sandy, silty, clayey, gravelly)
Classifications of soils in this geotechnical report and as shown on the exploration logs are based on visual
= field and/or laboratory observations, which include density/consistency, moisture condition, grain size, and
ir F||_L Made Ground plasticity estimates, and should not be construed to imply field or laboratory testing unless presented herein.

Visual-manual and/or laboratory classification methods of ASTM D2487 and D2488 were used as an
identification guide for the Unified Soil Classification System.

Earth Solutions NWuc

Geotechnical Engineering, Construction

Observation/Testing and Environmental Services

EXPLORATION LOG KEY




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-1

- @[ GB MC = 12.2

5.0

il MC = 9.3

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03665 LONGITUDE -120.70163
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
oy
.o
r | F @ | £,
aE ws TESTS g o) MATERIAL DESCRIPTION
o as ] é -
== 2 o
<
%]
0.0
Dark brown silty SAND, dense to very dense, damp to moist
i GB MC=6.7 [USDA Classification: slightly gravelly LOAM]
i Fines = 46.9
-becomes golden brown
i 05 i -moderately abundant cobbles, scattered gravel

-becomes moist

-decreasing fines

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP/ WELL - 8453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 88052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-2

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03791 LONGITUDE _-120.70095
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION

&

1O

= i 1o
gl Ye TESTS S %9 MATERIAL DESCRIPTION
=) [ ] : § -

sz 2o

<

w

0.0

%GB MC = 11.2

25

5.0

™% GB MC = 12.0

Dark brown silty SAND, dense, moist

-weakly cemented, blocky cuttings

-becomes very dense

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-3

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03813 LONGITUDE _-120.69833
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
oy
Q
r | Fl @ |2,
o€ | Yg TESTS S |20 MATERIAL DESCRIPTION
=] as é .
=Z 2 |o
<
(7]
0.0
Dark brownish gray silty SAND with gravel, dense to very dense, damp
i - ™GB MC=6.3 -abundant rounded cobbles of mafic (basalt) and intermediate composition
SM |-
| i -becomes moist
5.0
Bl6B| mc=92

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100 TEST PIT NUMBER TP'4
Redmond, Washington 98052 PAGE 1 OF 1

Telephone: 425-449-4704
Fax: 4254484711

PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03758 LONGITUDE _-120.69610
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
a
T F ] % o
ag| Y g TESTS 9 |%9 MATERIAL DESCRIPTION
] & =
o sz oo
<
0]
0.0
Dark brownish gray silty SAND with gravel, dense to very dense, moist
" -weakly cemented, blocky cuttings
25 ,. .
il @}i GB MC =57 O‘F’\}; ] Dark brownish gray silty GRAVEL with sand, dense to very dense, damp
i Fines = 20.2 5‘ L} ¢ [USDA Classification: very gravelly sandy LOAM]
Cj D -abundant rounded cobbles of mafic (basalt) and intermediate composition
2 - oa = S
B = )c\_;
5.0 &M pId
al Y° .
] 4 -becomes moist
i ]::3 o)
0 12
I of\e
1 )c D
GB| Mc=9.1 BB

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-5

GB MC=77

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
ISATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03734 LONGITUDE -120.69431
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
a
fe]
T | F ﬁ 3 |F,
o E| Ys TESTS g 4 o MATERIAL DESCRIPTION
o | 32 5 2
(U]
<
%]
0.0
Dark brownish gray silty SAND, dense to very dense, damp to moist
i 25 ] -weakly cemented, blocky cuttings

BDRK

%GB MC = 18.7

CONGLOMERATE (Thorp gravel), moderate reddish brown (10R 4/6), medium to coarse
| 5.0 | grained, slightly to highly weathered (Grade Il to IV), very weak rock (R1)

h7x16.0 -calcium carbonate cement in interstitial space

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-448-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-6

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED 9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03613 LONGITUDE -120.69399
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
.o
T s 5 )
gl Y g TESTS S %9 MATERIAL DESCRIPTION
as |
o ==z =R
<
o
0.0
Dark brownish gray silty SAND, dense, damp
- [ GB MC=57 -weakly cemented, blocky cuttings
SM |
25
- oY c\,- . Brown silty GRAVEL with sand, very dense, moist
a
- %[ GB|__MC=95 Db
I Aslly
° D"
5.0 DI N
&M [ D[(
- — o D 0‘
1N = jc D
$sily -increasing moisture
I o oy . )
| Hb -increasing sand content
GB MC = 12.0 N[47.0

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

TEST PIT NUMBER TP-7

DATE STARTED _9/28/23

PAGE 1 OF 1
PROJECT NAME Hunter Road Development
COMPLETED _9/28/23 GROUND ELEVATION
LATITUDE _47.03554 LONGITUDE _-120.69508

EXCAVATION CONTRACTOR _Client Provided

LOGGED BY BCS

NOTES

CHECKED BY _KDH GROUND WATER LEVEL:

X/ AT TIME OF EXCAVATION

SURFACE CONDITIONS _Prairie grass

AFTER EXCAVATION

TESTS

DEPTH
{ft)
SAMPLE TYPE
NUMBER

u.S.C.S.
GRAPHIC
LOG

MATERIAL DESCRIPTION

% 6B MC=9.3

2.5

Dark brownish gray silty SAND with grave!, dense, moist

-weakly cemented, blocky cuttings

%] GB MC = 6.6

5.0

GB | Mc=142

BDRK

6.5

CONGLOMERATE (Thorp gravel), dark yellowish orange (10YR 6/6), medium to coarse grained,
completely weathered (Grade V), extremely weak rock (R0)

-abundant rounded cobbles of mafic {basalt) and intermediate composition

Test pit terminated at 6.5 fest below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this testlog as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052

Telephone: 425-449-4704
Fax: 425-449-4711

TEST PIT NUMBER TP-8

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03584 LONGITUDE _-120.69693
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
g
T b ﬁ v |8
=] wa %) E (O]
oxE| Ys TESTS . O MATERIAL DESCRIPTION
. ao « & -
= sz =k
<
o
0.0
Dark brownish gray sandy SILT, dense, damp
] -weakly cemented, blocky cuttings
[ @l GB MC=7.6 [USDA Classification: slightly gravelly LOAM]
_ Fines = 54.7 ML
2.5
=t 3.0
o I\ Golden brown silty GRAVEL with sand, very dense, moist
o[\
- )Cb._D{
] 8]
W GB| MC-93 " D"E
i D)
5.0 OGODC -rounded cobbles of mafic (basalt) and intermediate composition
‘ e }" D;’< -mainstream alluvium?
(=
L bId
4]
i o[ e
}c: 3<
| L % q
o (2]
! ; GB MC = 5.7 Y 7.0

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-9

Redmond, Washington 88052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03618 LONGITUDE -120.69880
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
(&}
= Fi a3 Zo
og| 4ug TESTS S 129 MATERIAL DESCRIPTION
N oo é .
=z 2 |o
<
7]
0.0

- %GB MC=7.7

25

5.0

[ GB MC = 10.8 6.0

Dark brownish gray silty SAND, very dense, moist

-weaky cemented, blocky cuttings

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 28052
Telephone: 425-448-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-10

PAGE 1 OF 1

PROJECT NAME _Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03627 LONGITUDE _-120.70008
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
o
[&]
z | Fi 3o
aE| Y g TESTS 3 o ge) MATERIAL DESCRIPTION
a5 &
= == 2|6
<
w
0.0

- %[ GB MC=5.38

2.5

=]
[

Dark brownish gray silty SAND, dense to very dense, damp to moist

-weaky cemented, blocky cuttings

g

S MC=62 | CM
5.0 0

ALY R

5.0

Brown silty GRAVEL with sand, very dense, damp to moist

BleB| wmc=90 60

CONGLOMERATE (Thorp gravel), dusky yellowish brown (10YR 2/2), medium to coarse
o il BOR grained, slightly to highly weathered (Grade li to IV), very weak rock (R1)
~calcium carbonate cement in interstitial space

Test pit terminated at 6.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-11

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03605 LONGITUDE -120.70124
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
8
%)
= E E 3 |To
ag| Y3 TESTS S E o] MATERIAL DESCRIPTION
o] g2 S
o
<
[2]
0.0

- %GB MC=53

25

Dark brownish gray silty SAND, dense, damp

-weakly cemented, blocky cuttings

- [ GB MC = 6.3

BT

[

o

GM

5.0

n\Jo [=] n\_Ja °..-..(‘|U°

U U (U T oU [0

AT T 1o Y LT = O

6.0

Brown siltty GRAVEL with sand, very dense, damp

-increasing sand and moisture content

2l cB MC = 9.3

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 88052

Telephone: 425-449-4704
Fax: 4254494711

TEST PIT NUMBER TP-12

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03536 LONGITUDE _-120.70094
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
a
.|
T i Y 1T
ng| Yg TESTS S |%9 MATERIAL DESCRIPTION
o as d é ~
=Z 2o
<
]
0.0
Dark brownish gray silty SAND, dense, moist
- T GB MC = 10.9 -weakly cemented, blocky cuttings
2.5
5.0
-becomes golden brown
GB |l Mc=146 -16.0

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-13

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03450 LONGITUDE -120.70083
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
T c s |2
e M O |EQ
oE| WS TESTS s |%S MATERIAL DESCRIPTION
Fal &5 |2
==z 2 |G
<
o
0.0
Dark brownish gray SILT with sand, dense to very dense, damp to moist
0 MC=11.4 [USDA Classification: slightly gravelly LOAM]
GB N
Fines =77.2
-weakly cemented, blocky cuttings
25
ML
i ] -becomes golden brown, decreasing degree of cementation
5.0
1Bl mc=189 83

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-14

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03371 LONGITUDE _-120.70048
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Praitie grass AFTER EXCAVATION
&
= i 0 (E) p
nE| WS TESTS S |%0 MATERIAL DESCRIPTION
ra) os é -
<§( 4 2|6
(%]
0.0
0\[\ Dark brownish gray poorly graded GRAVEL with silt and sand, dense to very dense, damp
L]
i i )c():
= -~ 1o
a( -abundant large sub-angular to sub-rounded gravels and cobbles of mafic (basalt) and
A D TH) intermediate composition
0 C’
- o ([}
25 GP-Po
GM | J
L o
B GB [ MC=47 D TH
- — o c
o]
T h o
- o‘E’
Q
5.0 b TH1s.0

Test pit terminated at 5.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this testlogas a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-15

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03285 LONGITUDE -120.70014
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
&
T i v |8
- o %] I
aE ws TESTS s %9 MATERIAL DESCRIPTION
) o> é -
== 2o
<
%
0.0
o C\dk Gray poorly graded GRAVEL with silt and sand, dense, damp to moist
0
- - )o -‘:‘
- GP- oc f:
{\}! GB MC=28.0 GM |, [\: [USDA Classification: extremely gravelly sandy LOAM]
| Fines =5.5 D 9 '
0 C,! {20
] oI\ Golden brown silty GRAVEL with sand, dense, moist
25 a[¥°
3:3 D
4 o 1]
504
[ GB | MC=102 503{
0
- o Oo
D 3‘
- [=
GM o 3 C
5.0 o Do
Dc D
| LOIG o
A D., -increasing moisture content
i 3 b -slight decrease in density
I o PIC
a C°<
%] GB MC = 13.5 D1 h17.0

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC b
15365 N.E. 90th Street, Suite 100 TEST PIT NUMBER TP 16
Redmond, Washington 98052 PAGE 1 OF 1

Telephone: 425-449-4704
Fax: 425-449-4711

PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03218 LONGITUDE _-120.69970
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION

oy
& i (4] (EJ ®
o gl ug TESTS g 3o MATERIAL DESCRIPTION

4 = ©

[72]

Dark brownish gray silty SAND, dense, moist

%GB MC =119 -weakly cemented, blocky cuttings

-becomes golden brown
25

-decreased cementation

%] GB MC = 19.2 -increased moisture

5.0

] GB MC = 21.3 6.0

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-17

2.5

5.0

Gl cB MC = 8.0

-weakly cemented

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-4494711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03125 LONGITUDE -120.69933
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
g
T b o %
Fe| o O |a (&)
& E| o= TESTS @ (@] MATERIAL DESCRIPTION
a o> d é -~
34 2 |o
<
0
0.0
Gray well-graded GRAVEL with silt and sand, dense to very dense, moist
i MC =928 [USDA Classification: extremely gravelly loamy coarse SAND]
GB |  Fines=6.6

-abundant gravels/cobbles

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test logas a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

TEST PIT NUMBER TP-18

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03046 LONGITUDE -120.69860
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
B
r | £ g |2,
0 & YS TESTS S |%0 MATERIAL DESCRIPTION
o oS 4 é -l
=Z 2|6
<€
7]
0.0
Dark brownish gray silty SAND, very dense, moist
%l GB MC =11.1
i i -weakly cemented, blocky cuttings, probed 2°
2.5
-probed 1"
) -becomes golden brown
BVINEE) MC = 13.6
5.0
- Brown silty GRAVEL, very dense, moist
GB| wmc=97

Test pit terminated at 7.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-19

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.02992 LONGITUDE _-120.69808
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
&
O
e F % 3o
o £ 4Ys TESTS g % o} MATERIAL DESCRIPTION
o
o = 2 =R
4
(7]
0.0
e E} Dark brownish gray silty GRAVEL with sand, dense, moist
(]
B - q
Dc D
[ b ©|C
° D°< -abundant angular gravels, cobbles, and boulders primarily of basaltic composition
B =] )-: D
b DI
= = i DQ<
25 om a-b
Rl
| Al o ¥°
)‘:b 3‘
B - L Ol
) D“ p
i Tl )c:) D
o 1
s i | ' D°<
5.0 GB MC = 10.1 b his.0

Test pit terminated at 5.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-20

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.02377 LONGITUDE -120.69681
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL.:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
a
. |o
E F § N 1T
gl Y3 TESTS S %0 MATERIAL DESCRIPTION
[T g é -
o 5z S |o
<€
]
0.0
°‘E\ by Dark brown poorly graded GRAVEL with silt and sand, dense, damp to moist
-]
i ) o “:
L, b Q]
f}l GB MC=86.3 o[\ [USDA Classification: extremely gravelly LOAM]
Il Fines = 8.8 N S
b QI((]
I y [f< -becomes brown
2.5 ol
L Q|
- GP- |o (|4
W[GB| MC=99 | GM D Th
- - o ?\ il
a qQ
- ) )o —:<
| %’ ¢
o [N
5.0 (=) ~2<
Ne -decreasing grain size, increasing moisture
L Wl )o [
BlGB| mc=122 60

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-21

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.02972 LONGITUDE _-120.69583
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION
o
O
= | £ @ |2,
ng| 43 TESTS S %9 MATERIAL DESCRIPTION
[\
= = % 2 o
<
w
0.0

- %GB MC =127

25

GM

5.0

U U o0 OU (U (U (D4
o= 0 a7 e AL 6V 0 "o~ "o

)

e 0 76 0 76 © 96 B 76 5 76 & F6 O 5 O

GlGB| mc=228 &5

-becomes brown

-becomes wet

Dark brownish gray silty GRAVEL, dense to very dense, moist

-abundant angular gravels and cobbles primarily of basaitic composition, some intermediate

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 4254494711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-22

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.02980 LONGITUDE _-120.69467
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION
g
r | £ g |2,
e | U4 g TESTS 8 o 9 MATERIAL DESCRIPTION
o | 52 5 %
£
(7]
0.0
Dark brownish gray silty SAND, very dense, moist
- @ GB MC = 10.3 - '3:,' -weakly cemented, blocky cuttings
B 05 ' o E } ] Dark brownish gray silty GRAVEL with sand, very dense, moist
o
)c:) D
[ o 11C
o D"
- oM P4 b
53 C -abundant sub-angular to sub-rounded gravels primarily of (vesicular) basaltic composition,
. ol N some intermediate
5 4q
N J a D
L DI
50 [ GB MC = 12.4 ofNels5.0

Test pit terminated at 5.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do notrely on this testlog as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-23

2.5

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.02980 LONGITUDE _-120.69314
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION
&
. |Q
T |F i I
o €| Wg TESTS 3 |%0 MATERIAL DESCRIPTION
=2z o
<
(%]
0.0
Dark brownish gray silty SAND with gravel, very dense, moist
0 @! GB MC = 13.1 -weakly cemented, blocky cuttings
Fines = 45.9 [USDA Classification: gravelly LOAM]

DRK

%[ GB MC=9.5

4.0

CONGLOMERATE (Thorp gravel), dark yellowish orange (10YR 6/6), medium to coarse grained,
completely weathered (Grade V), extremely weak rock (R0)

-gravel and cobble clasts are rounded and variable in composition - mafic to intermediate

Test pit terminated at 4.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 8453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-24

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.02987 LONGITUDE -120.69183
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES Z AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
0
= F )
oE| Yg TESTS S |%o MATERIAL DESCRIPTION
as =3
= =z 2 o
=
I3
0.0
Dark brown silty SAND, very dense, moist
- | GB MC=11.7 -weakly cemented, blocky cuttings
] -becomes brown
25
5.0
-increasing moisture
GB| MC=201 785

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-25

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03002 LONGITUDE -120.69046
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
i
T c5 s |8
=~ m o o
aE| Yz TESTS e 3 9 MATERIAL DESCRIPTION
o
%)
0.0

- %[ GB MC = 8.1

2.5

5.0

-becomes brown

Dark brownish gray silty SAND, very dense, moist

-weakly cemented, blocky cuttings

-increasing moisture

MC = 12.8

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052

Telephone: 425-449-4704
Fax: 425-4494711

TEST PIT NUMBER TP-26

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23

EXCAVATION CONTRACTOR _Client Provided

LOGGED BY BCS

COMPLETED _9/28/23 GROUND ELEVATION
LATITUDE _47.03047 LONGITUDE _-120.68988
CHECKED BY _KDH GROUND WATER LEVEL:

5.0

Ol cs MC = 9.1

5.5

NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
o
T fat E |8
= - o I} L
aE| Yz TESTS o E s MATERIAL DESCRIPTION
o )
o 52 2 |o
<
(%]
0.0
Dark brownish gray sandy SILT, very dense, damp to moist
i @’I GB MC =80 -weakly cemented, blocky cuttings
B Fines = 55.8 [USDA Classification: slightly gravelly LOAM]
-becomes brown
25
ML

Test pit terminated at 5.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-27

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-8453 PROJECT NAME Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03132 LONGITUDE -120.69002
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
&
| Q
s i 2 T
o€l Wwg TESTS S |%o MATERIAL DESCRIPTION
Ia) o> : é -
sz ° o
=
%]
0.0
Dark brownish gray silty SAND, very dense, damp to moist
- @[ GB MC=7.2 -weakly cemented, blocky cuttings
25
i ] CONGLOMERATE (Thorp gravel), dark yellowish orange (10YR 6/6), medium to coarse grained,
i - completely weathered (Grade V), extremely weak rock (RO)
5.0 BDRK
i T -gravel and cobble clasts are sub-angular
7] GB MC = 9.2 6.0

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 88052
Telephone: 425-449-4704

Fax: 4254494711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-28

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03146 LONGITUDE _-120.69067
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
| Bk 2 |%g
_LE| Y g TESTS 8 .o MATERIAL DESCRIPTION
a o> é -
4 ° |
<<
[2}
0.0

Dark brownish gray silty SAND with gravel, dense, moist

-weakly cemented, blocky cuttings

% GB MC =6.0

»

e S GEUC
T 4 st

RIS TG
BOOOODOCH DERRERDN

-

2.5

T3 & s & & 5%

LSt N N TN S S S N NI 3 N N NN

T v e s e

MC=113
@l CB| Fines=11.6 |SW-
SM

[ T I 3

RO
B3OOOOOOOOOR

DOOLOOOO0

00

5.0

T T 3§ s 6 6%

+70 e s 0 0 ¢

OO

A A a A A

3.5 & 5 s s 8 & ¥
I ]

BleBl mc=130 116.0

-heavily oxidized

Brown well-graded SAND with silt and gravel, very dense, moist

[USDA Classification: very gravelly loamy coarse SAND]

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document, Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC TEST PIT NUMBER TP-29

15365 N.E. 90th Street, Suite 100

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-448-4704

Fax: 4254494711

PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03151 LONGITUDE _-120.69178
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
o
T =t w |8
= - m o I
g Wws TESTS % %9 MATERIAL DESCRIPTION
Fa) oo é —
== 2 |o
<
o
0.0
Dark brownish gray silty SAND, very dense, moist
i ] -weakly cemented, blocky cuttings
i MC=6.8 8 ) [USDA Classification: slightly gravelly LOAM]
| GB | Fines =47.6 2Ll
e é;\ Orange-ish brown silty GRAVEL with sand, very dense, moist to wet
o
" = 4
a p
25 L O
o D°< -heavy iron oxide staining, very weak cementation
il | D
2] GB MC =143 :‘33( -mainstream alluvium?
- ~ Q
GM ie:f
- L PIC -becomes gray
L oY)
Db -increasing cobble size
5.0 L0 q
o[\ -decreasing cementation
q
= - )ﬁia N
T GcB MC = 5.6 o PiCle0

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-30

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03216 LONGITUDE -120.692029
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded farm road AFTER EXCAVATION
a
T i E v |8
o o IS E O
TR == TESTS P o] MATERIAL DESCRIPTION
) o é =
=z 2o
<
7]
0.0
Dark brownish gray silty SAND, very dense, moist
i i -weakly cemented, blocky cuttings
- %GB MC = 8.3 ' CONGLOMERATE (Thorp gravel), dusky yellowish brown (10YR 2/2), medium to coarse
K - grained, highly to completely weathered (Grade IV to V), extremely to very weak rock (RO to R1)
BDRK
25 GB| Mc=118 425

Test pit terminated at 2.5 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving cbserved.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do notrely on this testlog as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-31

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03295 LONGITUDE -120.69019
LOGGED BY CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded farm road AFTER EXCAVATION
a
r | £ @ (2,
o €| 4g TESTS S |%o MATERIAL DESCRIPTION
=) o> : é ~
s= 2 |o
<
7]
0.0
Dark brownish gray silty SAND, very dense, moist
i ) -weaky cemented, blocky cuttings
> GB MC =6.3 CONGLOMERATE (Thorp gravel), dark yellowish orange (10YR 6/6), medium grained, slightly
= . BDRK weathered (Grade ), very weak rock (R1)
-appears to be predominantly sand-sized clasts; sand-dominant member of Thorp gravel trace to
GB MG = 11.9 N&S120  minor calcium carbonate cement in interstitial space p

Test pit terminated at 2.0 feet below existing grade. due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do notrely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GP.J - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-32

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/28/23 COMPLETED _9/28/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03366 LONGITUDE _-120.68993
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded farm road AFTER EXCAVATION
ry
r | g (2,
o g| ug TESTS g a0 MATERIAL DESCRIPTION
o | 22 Z|g"
(O]
<
%]
0.0
e 6‘} Brown silty GRAVEL with sand, dense to very dense, moist to wet
(-]
1 i q
)c: D
| b PIC
MC =14.1 a Do [USDA Classification: extremely gravelly sandy LOAM]
GB e = 4
I Fines = 12.5
D 3(
o
- -1 ° D g(
25 P4 b
L DI -abundant cobbles, boulders
o\
N . GM h .4
q P
L Kalis
o D""(
i 7] :’c:) D
L R
5.0 )C )<
b DI -increasing moisture content
L - )o D°<
VL] GB | D
GBl mc=197 Gnl.60

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation {if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-33

- W[eB | Mc=115 | oM i

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-448-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03428 LONGITUDE _-120.68951
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
a
E i lE: 0
pRE| WS TESTS g %o MATERIAL DESCRIPTION
a) a> é .
Sz 2 |o
<
[7]
0.0
LA Dark brown TOPSOIL

TPSL|™

Dark brownish gray silty SAND, dense, moist

-weakly cemented, blocky cuttings

GM

Dark brown silty GRAVEL, very dense, moist

Test pit terminated at 2.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-34

PAGE 1 OF 1

PROJECT NAME _Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03481 LONGITUDE -120.68962
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥/ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
o
Q
z | Fh K E
ag| Yg TESTS S |%o MATERIAL DESCRIPTION
0 s é =
==z 2o
(%]
0.0
0"6}; Dark brownish gray silty GRAVEL with sand, very dense, moist
o
B q
J1:: D
I L O[]
T GB MC =8.9 oo
- - D [—h
:33( -abundant sub-angular to sub-rounded gravels primarily of mafic (basalt) composition
> - GM fo D°<
25 353 D
o LI(]
L . o D °
)-: 3‘
o . LD [q
a0

Test pit terminated at 4.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test logasa
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-35

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03534 LONGITUDE -120.68870
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
g
= | & 4 12q
og| WS TESTS S %9 MATERIAL DESCRIPTION
u &> &
== 2 |o
<
173
0.0
0“6} Dark brownish gray silty GRAVEL with sand, very dense, moist
o
L - Ja ){
[— L QI
et
i GQ :E: -abundant sub-angular to sub-rounded gravels primarily of (vesicular) basaltic composition,
I ol e some intermediate
q
25 3.:3 b
o 11(]
! | GM Q"‘
)‘,:3 DC
[~ . ]
a D°<
B o 3‘% N
010
3 = o[
5.0 o 3‘
(8] C
-fg[—— 0
GB MC = 4.9 I=] 5-5

Test pit terminated at 5.5 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-448-4704

Fax: 425-449-4711

TEST PIT NUMBER TP-36

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03660 LONGITUDE _-120.68937
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
g
£ | Ch 4 |2g
oe| W TESTS S |%o MATERIAL DESCRIPTION
A os 2
== 2 |o
<
o
0.0
Dark brownish gray SILT with sand, very dense, moist
i i -probed 8"
“@[ GB MC=97 -weakly cemented, blocky cuttings
I Fines = 78.1 [USDA Classification: slightly gravelly LOAM]
2.5
-probed 1"
B 5 ML
5.0
-increasing moisture content
f l . -scattered fine gravel
CIGB| Mc=159 6.0

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for 2 complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-37

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03806 LONGITUDE -120.68947
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
a
Q
£ |E ﬁ 3 |Ee
aE ws TESTS 8 Pae) MATERIAL DESCRIPTION
o | 52 2 |g”
0]
<
%)
0.0
} Dark brownish gray silty GRAVEL, very dense, moist
_ GM M S
N 1.0
5DR CONGLOMERATE (Thorp gravel), moderate reddish brown (10R 4/6), medium to coarse
¢ GB MC = 8.9 1.5 grained, slightly to highly weathered (Grade Il to IV), very weak rock (R1)
- \ -calcium carbonate cement in interstitial space f

Test pit terminated at 1.5 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation {if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do notrely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-38

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03918 LONGITUDE _-120.68870
LOGGED BY _BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
a
S
= | £f @ =,
agl Yy g TESTS 3 Lo MATERIAL DESCRIPTION
== S lo
<
%]
0.0
Dark brownish gray silty SAND with gravel, very dense, moist
i ] -weakly cemented, blocky cuttings
SM |-

- @[ GB MC=5.9

2.5

Tl GB MC = 6.8 N30

CONGLOMERATE (Thorp gravel), moderate reddish brown (10R 4/6), medium to coarse
BDRK grained, slightly to highly weathered (Grade |l to IV), very weak rock (R1)
-trace calcium carbonate cement in interstitial space

Test pit terminated at 3.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 8453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-39

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.04024 LONGITUDE _-120.69072
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
o
Q
= i 21T
o€ | Y2 TESTS S |%0 MATERIAL DESCRIPTION
[a) as é .
SZ 2 |o
<
%]
0.0
Dark brownish gray sandy SILT, very dense, moist
i ] ML -sub-angular to sub-rounded gravels
m GB MC=6.5 [USDA Classification: gravelly LOAM]
s Fines = 59.7 1.5
o 50\ Brown silty GRAVEL with sand, very dense, moist
a
i ] D ')<
25 GM b DI
of Ve -sub-angular to sub-rounded gravels and cobbles
= )ch_f)‘
o |0 35

Test pit terminated at 3.5 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-40

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03872 LONGITUDE -120.68854
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
a
T E E v |2
[ o o |To
% |4 = TESTS P Lo MATERIAL DESCRIPTION
) as . é =
=z 2 |o
<
7]
0.0
°"é§ Dark brownish gray silty GRAVEL, very dense, moist
L]
- - L
q D
_— GM [% q
o Oo -rounded gravels and cobbles primarily of mafic (basalt) composition
GB MC = 8.1 b M 9415

Test pit terminated at 1.5 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test jog as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-41

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03967 LONGITUDE _-120.68859
LOGGED BY BCS CHECKED BY KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
Y
.|
T | F ﬁ ST
N €| WUs TESTS g 3 9 MATERIAL DESCRIPTION
o a2 5
=2 6
7]
0.0
Dark brownish gray sandy SILT, very dense, moist
- [ GB MC=73 -scattered gravel
] -strongly cemented, blocky cuttings
T - i -zones of white cementation/precipitate
B = ML . .
-decreasing degree of cementation
5.0
i @{ GB MC=115 [USDA Classification: slightly gravelly LOAM]
| Fines = 67.0
-increasing moisture content
7.5
CBl MC=148 8.0

Test pit terminated at 8.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

PROJECT NUMBER _ES-3453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052

Telephone: 425-449-4704
Fax: 425-449-4711

TEST PIT NUMBER TP-42

PAGE 1 OF 1

PROJECT NAME _Hunter Road Development

DATE STARTED _9/29/23

EXCAVATION CONTRACTOR _Client Provided

LOGGED BY BCS

NOTES

COMPLETED _9/29/23 GROUND ELEVATION
LATITUDE _47.03982 LONGITUDE _-120.68844
CHECKED BY KDH GROUND WATER LEVEL.:

Y AT TIME OF EXCAVATION

SURFACE CONDITIONS _Graded road AFTER EXCAVATION
o
z | £ @ |2,
ﬁ'i g| 4 2 TESTS 8 Lo MATERIAL DESCRIPTION
ral oS g é -
== 2|
<
o
0.0
Dark brownish gray silty GRAVEL with sand, very dense, moist (Fill)
- %GB MC =43 -woven fabric
ks - GM
25
. 4.0
Dark brown SILT with sand, dense, wet
5.0
w GB MC =183 [USDA Classification: slightly gravelly LOAM]
| i Fings = 72.8 ML
75
l -becomes brown
CIGB| mc=257 8.0

Test pit terminated at 9.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum, Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH /TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 4254494711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-43

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.04078 LONGITUDE -120.68783
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
&
= | Pl % |To
o€ Y2 TESTS S 39 MATERIAL DESCRIPTION
[
= = 2 2O
<
(%]
0.0
Dark brownish gray silty GRAVEL with sand, very dense, moist (Fill)
- %GB MC=3.8
- 1 GM
25
L N 3.0
- Rc\; Dark brownish gray silty GRAVEL with sand, very dense, damp to moist
o
i i >c3 3‘
E om p <
0
N ¢ N
5.0 b P50
sl Dark brown silty SAND, dense, wet
TIGB| wmc-174 =60

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum, Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding

of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-44

PAGE 1 OF 1

PROJECT NAME _Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.04154 LONGITUDE _-120.68637
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Prairie grass AFTER EXCAVATION
&
z | Ed o |2 o
ng| W TESTS S %o MATERIAL DESCRIPTION
) [ W) é -~
== 2 |o
<
0.0 @
o é} Dark brownish gray silty GRAVEL with sand, very dense, moist
o
E - q
jlr: D
H b PIC
MC=4.1 a[Ne [USDA Classification: extremely gravelly LOAM]
B GE Fines = 16.4 D‘
‘4’3 q -abundant sub-angular to sub-rounded basaltic gravels and cobbles primarily of basaltic
A am Rl composition
o[ )
25 )33 D
- Aed
)c\-l;
[ - D q
4]
I e¥°d40
S Golden brown silty SAND, dense, moist to wet
50 %[ GB MC = 14.3 5.0

Test pit terminated at 5.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-45

Redmond, Washington 88052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03499 LONGITUDE _-120.69080
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y. AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
a
T c5 g |2
=~ | o o E O
& 2| 3= TESTS - o MATERIAL DESCRIPTION
o) os § .
=z 2o
P
)
0.0

- ™GB MC =6.8

25

5.0

Dark brownish gray silty SAND, very dense, moist

-weakly cemented, blocky cuttings

Test pit terminated at 6.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-46

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03379 LONGITUDE _-120.69230
LOGGEDBY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES X/ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
g
E t ﬂzj 0 % 0]
og| 4g TESTS S 1%o MATERIAL DESCRIPTION
o 2 &%~
=z 2o
<
w
0.0

- [ GB MC=9.4

2.5

5.0

Dark brownish gray silty SAND, dense to very dense, moist

-weakly cemented, blocky cuttings

-few scattered cobbles/boulders

Test pit terminated at 6.0 feet below existing grade due to refusal. No groundwater encountered
during excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed} is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH/ TP/ WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-47

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-448-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-8453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03290 LONGITUDE -120.69471
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES ¥ AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION
o
O
z | R L)
og| W TESTS ©lae MATERIAL DESCRIPTION
N £ ‘g &=
<€ = ©
7]
0.0 -
Dark brownish gray sandy SILT, very dense, moist
i MC=77 [USDA Classification: slightly gravelly LOAM]
GB ML
B Fines = 59.1
-weakly cemented, blocky cuttings
25 25
o 60 Dark brownish gray silty GRAVEL, very dense, moist
o
- q
)EO
I o0
a D“
B 5 D :f
aM O[] -rounded cobbles
| i 5’ D°< -increasing moisture content
5.0 CE:) D
o P[]
o Ne
I _ g
[ GB FHPleo
MC =13.8 =

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

16365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-48

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03308 LONGITUDE _-120.69784
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road/prairie grass AFTER EXCAVATION

o
T | £ g (2,
ag| 4g TESTS 2129 MATERIAL DESCRIPTION
(= % 2 S é -

z o

<

1]
0.0

T GB MC = 8.1

2.5

5.0

LleBl mc=165 B0

Dark brownish gray silty SAND, very dense, moist

-weakly cemented, blocky cuttings

-increasing moisture content

Test pit terminated at 6.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was ot surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-49

- B[ GB MC =8.5

5.0

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-4494711
PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE 47.03746 LONGITUDE -120.70258
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
&
r | £ @ (2,
og| 4w TESTS 91z MATERIAL DESCRIPTION
w o> 0 § -l
o =z =G
<
o
0.0
Dark brownish gray silty SAND with gravel, very dense, moist
i i -weakly cemented, blocky cuttings
25

-rounded gravels/cobbles

Test pit terminated at 5.5 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (If listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 88052
Telephone: 425-449-4704

Fax: 425-449-4711

PROJECT NUMBER _ES-9453

TEST PIT NUMBER TP-50

PAGE 1 OF 1

PROJECT NAME Hunter Road Development

DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.03854 LONGITUDE _-120.70327
LOGGED BY _BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
a
£ & (] % o
Fe| we TESTS S 138 MATERIAL DESCRIPTION
37| &2 2|8
z o
7]
0.0
Dark brownish gray silty SAND with gravel, very dense, moist
- -fine to small angular gravels
i @,I GB MC=86.0 [USDA Classification: gravelly sandy LOAM]
| Fines = 35.0

2.5

SM |

-increasing abundance of cobbles and small boulders

50 [B[GB| wmc=-47

Test pit terminated at 5.0 feet below existing grade. No groundwater encountered during
excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




GENERAL BH / TP / WELL - 9453.GPJ - GINT US.GDT - 11/8/23

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100

TEST PIT NUMBER TP-51

Redmond, Washington 98052 PAGE 1 OF 1
Telephone: 425-449-4704
Fax: 425-449-4711
PROJECT NUMBER _ES-9453 PROJECT NAME Hunter Road Development
DATE STARTED _9/29/23 COMPLETED _9/29/23 GROUND ELEVATION
EXCAVATION CONTRACTOR _Client Provided LATITUDE _47.04020 LONGITUDE _-120.70227
LOGGED BY BCS CHECKED BY _KDH GROUND WATER LEVEL:
NOTES Y AT TIME OF EXCAVATION
SURFACE CONDITIONS _Graded road AFTER EXCAVATION
oy
(8]
T | Fh R
a€| YS TESTS S |%0 MATERIAL DESCRIPTION
a o> é -1
=z 2 o
<
%]
0.0
Dark brown sitty GRAVEL with sand, very dense, moist (Fill)
i ] e \ -abundant organics
. | 0
ul é} Dark brown silty GRAVEL with sand, very dense, moist
o
| }c D
- Kol
2 o ¥4
5 GM 3{;0 )
o PI(]
L - o Do
)c )<
| e ARs
GBl Mc=48 20140

Test pit terminated at 4.0 feet below existing grade. No groundwater encountered during

excavation. No caving observed.

LIMITATIONS: Ground elevation (if listed) is approximate; the test location was not surveyed.
Coordinates are approximate and based on the WGS84 datum. Do not rely on this test log as a
standalone document. Refer to the text of the geotechnical report for a complete understanding
of subsurface conditions.




PROJECT NUMBER _ES-8453

Earth Solutions NW, LLC
15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704
Fax: 425-449-4711

GRAIN SIZE DISTRIBUTION

PROJECT NAME _Hunter Road Development

GRAIN SIZE USDA ES-9453 HUNTER ROAD DEVELOPMENT.GPJ GINT US LAB.GDT 10/20/23

U.S. SIEVE OPENING IN INCHES | U S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 1 11238 3 4 6 8101416 20 30 40 50 60 100140200
100 [ : T i ~I_ ﬁ ; | T | | 0T
% \ R [
2 N
| : N \ :
o \ : ; : :
80 i i IARE
: s N | ®
75 Q : Y \ :
™ i it
e \ \ 3\ \
R \ \Q\ -\\
w H . . i
= | N 1NN
> 55 : 4 :
: | i AN
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ _SAND — SILT OR CLAY
coarse | fine coarse ] medium I fine
Specimen ldentification Classification Cc | Cu
®| TP-01 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: SM.
@ TP-04 3.00ft. USDA: Dk Brown Very Gravelly Sandy Loam. USCS: GM with Sand.
A| TP-08 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: Sandy ML.
*| TP-13 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: ML with Sand.
©| TP-15 1.00ft. USDA: Gray Extremely Gravelly Sandy Loam. USCS: GP-GM with Sand. 8.77 103.02
Specimen Identification D100 D60 D30 D10 LL PL P %Silt | %Clay
e TP-01 1.0ft. 19 0.229 46.9 ]
x| TP-04 3.0ft. 375 8.032 0.187 20.2
A| TP-08 1.0ft. 9.5 0.107 54.7
*| TP-13 1.0ft. 4.75 77.2
®©| TP-15 1.0ft. 37.5 22.977 6.704 0.223 5.5
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PROJECT NUMBER _ES-9453

Earth Solutions NW, LLC

15365 N.E. 90th Street, Suite 100
Redmond, Washington 98052
Telephone: 425-449-4704

Fax: 425-449-4711
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL, ,SAND SILT OR CLAY
coarse I fine coarse ] medium I fine
Specimen |dentification Classification Cc | Cu
®| TP-17 1.00ft. USDA: Gray Extremely Gravelly Loamy Coarse Sand. USCS: GW-GM with Sand.| 1.47 |35.09
m| TP-20 1.00ft. USDA: Dk Brown Extremely Gravelly Loam. USCS: GP-GM. 124.42213.72
A| TP-23 1.00ft. USDA: Dk Brown Gravelly Loam. USCS: SM with Gravel.
*| TP-26 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: Sandy ML.
®| TP-28 3.00ft. | USDA: Brown Very Gravelly Loamy Coarse Sand. USCS: SW-SM with Gravel. | 2.47 |69.01
Specimen Identification D100 D60 D30 D10 LL PL Pl %Silt [ %Clay
®| TP-17 1.0ft. 375 6.701 1.373 0.191 6.6
@ TP-20 1.0ft. 375 26.146 19.949 0.122 8.8
A| TP-23 1.0ft. 19 0.267 459
*| TP-26 1.0ft. 4.75 0.092 55.8
®| TP-28 3.0ft. 375 3.325 0.629 11.6
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Redmond, Washington 98052
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PROJECT NUMBER _ES-9453 PROJECT NAME _Hunter Road Development
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GRAIN SIZE IN MILLIMETERS
COBBLES SEL .SAND SILT OR CLAY
coarse ! fine coarse [ medium | fine
Specimen ldentification Classification Cc | Cu
®| TP-29 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: SM.
= TP-32 1.00ft. USDA: Brown Extremely Gravelly Sandy Loam. USCS: GM with Sand. 2.91 526.8
A TP-36 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: ML with Sand.
*| TP-39 1.00ft. USDA: Dk Brown Gravelly Loam. USCS: Sandy ML.
®| TP-41 6.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: Sandy ML.
Specimen Identification D100 D60 D30 D10 LL PL PI %Silt | %Clay
® TP-29 1.0ft. 9.5 0.154 476
x| TP-32 1.0ft. 375 20.704 1.54 125
A| TP-36 1.0ft. 4.75 78.1
*| TP-39 1.0ft. 19 0.078 59.7
®| TP-41 6.0ft. 19 67.0
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GRAIN SIZE IN MILLIMETERS
COBBLES GRA?VEL ,SAND - SILT OR CLAY
coarse | fine coarse ] medium | fine

Specimen Identification Classification Cc | Cu
® TP-42 6.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: ML with Sand.
@ TP-44 1.00ft. USDA: Dk Brown Extremely Gravelly Loam. USCS: GM with Sand.
A| TP-47 1.00ft. USDA: Dk Brown Slightly Gravelly Loam. USCS: Sandy ML.

*| TP-50 1.00ft. USDA: Dk Brown Gravelly Sandy Loam. USCS: SM with Gravel.

Specimen Identification D100 D60 D30 D10 LL PL Pl %Silt ] %Clay
®| TP-42 6.0ft. 475 72.8
x| TP-44 1.0ft. 375 24.414 1.892 16.4
A| TP-47 1.0ft. 19 0.08 59.1
*| TP-50 1.0ft. 19 0.577 35.0




Sewall Wetland Consulti Inc.

POBox 880 Phone: 2538590515
Fall Gity, WA 98024

July 26, 2023

Victor Jansen
PO Box 579
Moses Lake, Washington 98837

RE: Critical Area Report —Hunter Road Property
Kittitas County, Washington
SWC Job #22-189

This report describes our observations of any jurisdictional wetlands,
streams and/or buffers on or within 200’ of the approximate 412 acre
Hunter Road property in unincorporated Kittitas County, Washington.
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Above: Vicinity Map of site
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Above: Aerial photograp

the study area from Kittitas M_c;psifter webSlte
Note property lines are incorrectly depicted on this map and have been
shifted to the west.

The site includes 65 existing tax parcels and is accessed off Hunter Road.
The site is located within most of Section 22, Township18 North, Range
17 east of the W.M.

METHODOLOGY

Ed Sewall of Sewall Wetland Consulting, Inc. inspected the site and areas
within 200’ of the site between October 2022 and July of 2023.
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The site was reviewed using methodology described in the Regional
Supplement to the Corps of Engineers Wetland Delineation Manual:
Arid West Region (Version 2.0) (USACOE September 2008) as required
by the US Army Corps of Engineers starting in June of 2009. This is the
methodology currently recognized by Kittitas County for wetland
determinations and delineations. The site was also reviewed using
methodology described in Soil colors were identified using the 1990
Edited and Revised Edition of the Munsell Soil Color Charts
(Kollmorgen Instruments Corp. 1990.

Wetlands in Kittitas County are rated using the 2014 Washington State
Department of Ecology Washington State Wetland Rating System for
Eastern Washington, 2014 Update dated June 2014 Publication No. 14-
06-018.

The ordinary high water mark (OHWM) of any streams was located based
upon the criteria described in the Washington Department of Ecology
publication Determining The Ordinary High Water Mark for Shoreline
Management Act Compliance in Washington State (WADOE Publication 16-
06-029, March 2010 revised October 2016).

OBSERVATIONS
Existing Site Documentation.

Prior to visiting the site, a review of several natural resource inventory
maps was conducted. Resources reviewed included the Kittitas Taxsifter
website, National Wetland Inventory Map, WDNR Fpars Stream Typing
Map, Kittitas County critical areas mapping, and the NRCS Soil Survey
online mapping and Data.

Kittitas Taxsifter Website

The Kittitas Taxsifter website with streams and wetland layers activated
depicts three (3) Type N streams and two Type F streams.

In addition, various wetland are mapped along these stream drainages all
starting at the Taneum KRD canal which borders the west side of the
site.
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Above: Kittitas County Taxsifter with the stream layer activated.
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Above; Kittitas County Taxsifter wzth t wetland layer activated.

National Wetlands Inventory (NWI)

The NWI map depicts a large amount of wetland along the drainages all
east of the KRD Canal. This mapping done off 2017 aerial photographs
was interpreted when the site still had canal seepage influencing the
sites drainages. This was eliminated in 2021 and drastically changed the
site hydrology. Almost all of these wetland areas have since dried up and
are reverting to a xeric upland plant community. .
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The wetlands and deepwater habitats in this area were photo interpreted using 1 meter

(or less) digital, color infrared imagery from 2017. Click here for project specific
mapping conventions and information.

Above: NWI map of the area of the site
Soil Survey

According to the NRCS Soil Mapper website, the site is mapped as
containing nineteen (19) different soil types. Almost every soil type with
the exception of one has a “well drained” drainage class. One of the soil
types is moderately well drained. The soils originate in various parent
materials including loess, alluvium, colluvium and glacial drift. None of
the soils on the site are considered "hydric" or wetland soils according to
the publication Hydric Soils of the United States (USDA NTCHS Pub
No.1491, 1991).
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Above: NRCS soil map of the site.

WDFW Priority Habitats and Species Maps

The WDFW Priority Habitats mapping of the site depicts nearly the entire
site as “shrub steppe”, as well as within the Township which the golden
eagle and gray wolf are present. The wetlands depicted on the National
Wetland Inventory are also carried over into this mapping.
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Above: WDFW Priority Habiats andSpecies n'_Lapping of the site.
WADNR FPARS website

According to the WADNR FPARS website with stream types layers
activated, as shown on the County map, there are two (2) Type F streams
and 3 Type N streams and several unclassified drainages shown coming
from the canal.
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Above: WDNR Fpars Stream Mapping of the area of the site.

Field observations

The site consists of an undeveloped group of 65 abutting parcels all in
area that has been historically used for grazing cattle as well as some
hay production. Several farm roads pass through the site and numerous
stock watering/irrigation ponds are located within the streams passing
through the site. Old irrigation ditches are present throughout the site
and the top of the hill on the site has an old wheel irrigation system.

The site is bordered by Hunter Road on the north, the south branch of
the Taneum KRD canal on the west, and large lot agricultural and single
family home parcels to the east and south.
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bv: Kittitas Conty Taxsifter Lidar ime of the are of the site.

The site is characterized by sloping topography on the west which slopes
down to a central plateau. There is a large hill type feature in the center
of the site.

All of the site has been in agricultural use at some time, for both pasture
and hay production as well as cattle grazing. Some cattle were observed
grazing on the site during our site inspections.

The areas along the west edge of the site and drainages have been
primarily artificially supported by canal leakage water for decades, and
this has allowed an immature forest community to develop in these areas
with cottonwood as the primary overstory tree. Most of these trees are
dead or dying now the irrigation canal leakage has been stopped by
reconstruction of the canal with a concrete bottom and sides.
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The site has a mix of shrubs and thickets of hawthorne, snowberry,
small douglas firs, aspen, and substantial amounts of rose. Many weedy
species are present including knapweed, mullein, teasel, thistle, as well
as cheatgrass and pasture grasses such as quackgrass and fescue.

A small intact area of big sagebrush shrub steppe is present just south of
Stream B and west of the existing gravel road that passes north south
through the site.

South Branch KRD Canal Refurbishment

As previously noted, the South Branch of the Taneum KRD canal borders
the west side of the site. This canal is a major irrigation canal which
feeds irrigation throughout the area. The canal has been in existence for
over 100 years and has been an earthen structure up until 2021. Since
its inception the canal has lost large amounts of water to seepage and
leaks which drained easterly onto the site. Some of these were
significant enough to form stream-like features from the canal draining
to the east. In addition, slope type wetlands were formed and on the
slopes of the west side of the site from seepage that was historically
present from April when water was directed into the canal, until October
when it was shut off.

In 2020-2021the entire canal was rebuilt and refurbished with a
complete impervious concrete bottom and sides. The purpose of the
work was to stop the loss of water from the canal which was substantial.
Water in the canal now only leaves the canal in designated irrigation
turnouts, gates or valves. The result has been a dramatic shift in
hydrology to the drainages and former wetlands east of the canal and on
the site in the two years since the canal lining occurred. The unclassified
drainages mapped on the northwest no longer have any flow. The
northern Type F water along the north boundary has substantially
reduced flow, although flow does still occur into the late spring. The
remainder of the streams on the site (south Type F and three Type Ns
streams) now only have flow in the spring when snow melt occurs in
March. Our review of the site in early April found only the northern Type
F stream had any flow. The remainder of the channels on the site were
observed to be dry.

The mapped wetlands on the site have had a dramatic shift in hydrologic
conditions with all but a few areas which were fed by spring type features
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completely drying out. Many of these areas are vegetated with a mix of
cottonwood, sitka alder, and aspen, red-osier dogwood and various
emergent vegetation and grasses. Most of the trees in the areas the areas
that had wetland conditions are now dead, as are many of the shrubs.
Dry weedy species such as knapweed, teasel, cheatgrass, mullein, and
tumble mustard are now invading these formerly wet areas.

Soil pits excavated throughout the previously mapped wetlands on the
site are now completely dry, although relic hydric soil indicators
(depletions and redox features) remain from the previous artificially wet
conditions that were present when the canal leaked into these areas for 7
months a year in the growing season.

Wetlands and Streams

A total of four (4) streams and two wetlands were found to remain viable
on the site now the canal lining is complete. The following is a
description of the critical areas (wetlands and streams) that still remain
on the site now that irrigation canal leakage has ceased across the site.
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Above: Wetland and stream locations on the si. |
Streams
Stream A

Stream A is a small 2’-3’ wide channel on the site that drains easterly
under the canal on the west side of the site in a culvert. It then passes
along the northwest corner of the site before draining under an old farm
road to the east off-site. The stream was gps located with points 371-
384. The channel is heavily impacted by cattle trampling and in areas is
a ditch like feature with cobbles in the bottom. During out site visits
only a small amount of flow several inches deep was noted in the
channel, primarily in the spring. No fish were observed within the
channel, and its use seems unlikely but it does meet the parameters of a
fish stream with a slope <16% and channel width of 3’.
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Above: Location of Stream A on north side of the site.

This stream is mapped by Kittitas County and WADNR as a Type F
stream. According to Kittitas County Municipal Code 17.A.04.030-4,
Type F streams in the Columbia Plateau Ecoregion have a 100’ buffer
measured from the OHWM of the stream. In addition, a 15’ Building
Setback line is required from the edge of the buffer.

Table 17A.04.030-4 Standard RMZ Widths
Kittitas County Nonshoreline Rivers, Streams, Lakes and Ponds
(does not include building setback [KCC 17A.01.090.5})

Riparian Management Zone Widths'?

|Cascade Ecoregion

Columbia Plateau

Stream Type (feet) Ecoregion (feet)
Type S (Shoreline) |See the SMP See the SMP
Type F 150 100

Type Np 100 65

Type Ns 50 40
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Stream B

Stream B is another small channel which is 4’-5’ wide and contains 6
ponds constructed along its channel through the site. An existing gravel
road crosses this stream and then parallels the south side as it proceeds
easterly through the site. Although the channel is up to 5’ in width
currently it appears when there is flow, it only flows in a 1’-2’ channel
due to reduced flow from the canal work. The stream was gps located
with points 385-474. All of the ponds and two road crossings create
man-made barriers to any fish use through the channel. The channel
has evidence of much higher flow when the canal leakage provided
hydrology to the stream. Now the flow is only seasonal spring flow which
is not enough to fill the ponds. As a result there is no continuous flow
through the channel. The channel has some seepage on the eastern side
of the site which maintains a small amount of flow an inch or two deep.

At the eastern side of the site the stream flows into several large man-
made stock watering ponds. The stream is ditched and passes along
these ponds to the east side of the site where it appears to flow into a
irrigation canal.

This stream is mapped by Kittitas County and WADNR as a Type F
stream. According to Kittitas County Municipal Code 17.A.04.030-4,
Type F streams in the Columbia Plateau Ecoregion have a 100’ buffer
measured from the OHWM of the stream. In addition, a 15’ Building
Setback line is required from the edge of the buffer.

atemaen B
Tope Fwatn
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Above: Location of Stream B in the center o the site.
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Stream C

Stream C is located on the south side of the site and enters the site
through a culvert under the canal on the west. The channel passes
through several small stock ponds that were constructed within the
channel and the defined channel ends in a bermed stock pond with just
an overflow outlet. No water was observed within this channel. At the
overflow water historically sheet flowed through a wetland area.
However, this area no longer is wet and it is doubtful any water passes
through this feature before reaching a pond on the east side of the site.
This stream was gps located with points 475-519.

No water has been seen flowing out of the stock pond at any time during
our study by point 516, although a small ditch passes to point 519.
However, clearly some water may pass through the channel in runoff

events.

This stream is mapped by WADNR as a Type N stream which appears
accurate, and would be a Type Ns due to seasonal flow. According to
Kittitas County Municipal Code 17.A.04.030-4, Type Ns streams in the
Columbia Plateau Ecoregion have a 40’ buffer measured from the OHWM
of the stream. In addition, a 15’ Building Setback line is required from

the edge of the buffer.
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Above: Locations of Streams C & D.
Stream D

Stream D is located on the south side of the site and starts on the site in
a bermed stock watering pond. A small culvert drains any overflow
through the site in an 18” wide ditch with several small farm road
crossings with 12” culverts. This stream was gps located with points
475-537. The stream is joined by a tail-water ditch at point 524 and
eventually drains into a large stock pond to the north.

No water has been seen flowing in this feature from October of 2022-
July 2023. However, clearly some water may pass through the channel
in runoff events, and it appears to have a natural drainage channel out
of the site.

This stream is mapped by WADNR as a Type Ns stream which appears
accurate due to the small channel width (18”) and very intermittent flow.
According to Kittitas County Municipal Code 17.A.04.030-4, Type Ns
streams in the Columbia Plateau Ecoregion have a 40’ buffer measured
from the OHWM of the stream. In addition, a 15’ Building Setback line is
required from the edge of the buffer.
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Wetland A

Wetland A is a mix of slope and depressional wetland along the north
side of Stream A and extending off-site to the north and west. The
stream does not provide any hydrology to the wetland but the wetland
drains into the stream. Groundwater seeps appear to be the source of
hydrology to this wetland.

The wetland includes a small forested portion on the west which is
vegetated with crack willow and coyote willow, and an emergent portion
on the east of soft rush, Baltic rush and sedges.

Soils excavated within this wetland revealed a clay loam with a soil color
of 10YR 3/2 with few, fine, faint redoximorphic concentrations. The
wetland was saturated at the surface during our spring review of this
area.

Approvimate orth propezty line

Above: Wetland A just north of Stream A.

Using the 2014 Washington State Department of Ecology Washington
State Wetland Rating System for Eastern Washington, 2014 Update dated
June 2014 Publication No. 14-06-018, and rating this wetland as a
“depressional” wetland, this wetland scored a total of 18 points with 7 for
habitat. This indicates a Category IIl wetland. According to Kittitas
County Municipal Code Table 17A.070.030, Category Il wetlands with a
moderate land use have a 110’ buffer measured from the wetland edge.
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Table 17A.07.030: Standard Buffer Widths
Land Use with Land Use with Land Use with
Category of Wetland Low Impact! Moderate Impact? | High Impact?

I 125 ft 190 ft 250 ft

I 100 ft 150 ft 200 ft

i 75 ft 110 ft 150 ft

v 25 ft 40 ft 50 ft

Wetland B

Wetland B is a small slope type wetland with some impoundment in a
stock watering pond. The wetland is fed by a natural groundwater seep
and drains to Stream B in a man-made ditch from the impoundment.
This wetland was delineated with gps points 138-156.

The wetland is vegetated with a mix of soft rush, sedge, water cress,
Baltic rush, timothy, and some cattail.

Soil pits revealed a black, clay loam with a soil color of 10YR 2/1 with
hydrogen sulfide present and soils were saturated at the surface.

Using the 2014 Washington State Department of Ecology Washington
State Wetland Rating System for Eastern Washington, 2014 Update dated
June 2014 Publication No. 14-06-018, and rating this wetland as a
“depressional” wetland, this wetland scored a total of 18 points with 7 for
habitat. This indicates a Category III wetland. According to Kittitas
County Municipal Code Table 17A.070.030, Category IIl wetlands with a
moderate land use have a 110’ buffer measured from the wetland edge.
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Above: Wetland B just north of Stream B. Note; this aerial photograph was
taken in 2021 and water no longer is present within this pond as it receives
no overflow from Stream B as it did prior to the canal lining.

If you have any questions in regards to this report or need additional
information, please feel free to contact me at (253) 859-0515 or at
esewall@sewallwc.com .

Sincerely,
Sewall Wetland Consulting, Inc.

Ed Sewall
Senior Wetlands Ecologist PWS #212

Attached: Rating forms and associated exhibits
Data sheets
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Above: Representative data points. These were located in areas previously
mapped as wetland and in all but two cases, these areas no longer have
wetland hydrology based upon monitoring between October 2022 and July
2023. This is a result of lake of canal leakage water which provided

hydrology to most of these areas.
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: H‘wi""\ RJ City | nty: ki?ﬁ -} =L Sampling Date: 5 '/ b- zj
Applicant/Owner: i State: WM~ Sampling Point: DP#)
|
investigator(s): 5) ;—J’ Section, Township, Range:
Landform {hillslope, terrace, etc.): Lw?'al relief {concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: NWI classification:
Are climalic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.)
-
Are Vegetation LS0il_____ ,orHydrology |  significantly disturbed? Are “Normal Circumstances” present? Yes_____ No
Are Vegetation . Soil ,orHydrology __ |  naturally p rr'ﬁc? (f needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS —~ Attach site map showing pling point locations, transects, important features, etc.
Hydrf»phyfic Vegetation Present? Yes :{No Is the Sampled Area /
Hydric Soll Préagpt? Yes 7'{“0 within a Wetland? Yes No
Wetland Hydrology Present? Yes No
Remarks:
VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominart Species v
1. That Are OBL, FACW, or FAC: A)
2 Total Number of Dominant 2
3. Species Across All Strata: (B)
4,
Percent of Dominant Species ey
) ) + Tptal Cover That Are OBL, FACW, or FAC: 7 (AB)
ing/Shi m (Plot size: )
1. Prevalence Index worksheet:
2. ! Total f: Muitipty by:
3. ! OBL species x1=
4. ! FACW specles x2=
5. | FAC spacies x3=
= Trwtal Cover FACU species x4=
Herb Stratum (Plot size ) { UPL species x5=
Herb Stralum = | sy
1. Torces eblfizes fﬁ ]- “ column Totals: (A 8)
3. = i Prevalence Index =B/A=
4. Hyd ytic Vegetation Indicators:
5. ominance Test is >50%
5. __ Prevalence Index is $3.0'
7. ___ Morphological Adaptations® (Provide supporting
5 | data in Remarks or on a separate sheet)
y Probl ion'
1 'IJotaI Cover —— Problematic Hydrophytic Vegetation' (Explain)
Woeody Vine Stratum  (Plot size: ) |
1, | Indicators of hydric soil and wetland hydrology must
2 T be present, unless disturbed or problematic.
* T}:tal Cover Hydrophytic /
Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes No
Remarks:
US Ammy Corps of Engineers i Arid West — Version 2.0




SOIL

‘ Sampling Point: i_{

Profile Description: (Describe to the depth needs

fﬁ&?‘@_ oo %  __Colol _
/e so| Few Sn| Pad ¢ Ly

id to document dicator or confirm the absence of indicators.)
Redox Fg]q;
f(moist) % | | _Type _T_mur[e_ Remarks

he

“Type: G=Conceniration, D=Depletion, RM=Reduceli Malrix, CS=Coverol

or Coated Sand Grains. % ocation; PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs,

less otherwise noted. indicators for Problematic Hydric Solis’;

___ Histosol (A1) ___ Bandy Redox (S5) | ___ 1 cm Muck (A9) (LRR C)
___ 'Histic Epipedon (A2) ___ [Stripped Matrix (S§) ___ 2 om Muck (A10) (LRR B)
___ Black Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) ____ Loamy Gleyed Malrix (F2) ___ Red Parent Material (TF2)
___ Stratified Layers (A5) (LRR C) . Matrix (F3) ___ Other (Explain In Remarks)
__ 1 cm Muck {A9) (LRR D) __~edox Dark Surfa ‘E&
___ Depleted Below Dark Surface (A11) pleted Dark Surface (F7)
___ Thick Dark Surface {A12) ___ Redox Depressions (F8) 3indicators of hydrophylic vegetation and
___ Sandy Mucky Mineral (S1) __ Memal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) || unless disturbed or problematic.
Restrictive Layer (if present): |

Type:

Depth (Inches): Hydric Soll Present? Yes No
Remarks: '

i
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (mini ne required: ch | that apply) | Secondary Indicators (2 or more required)
___ Surface Water (A1) Salt Crust (B11) | ¢ ___ Water Marks (B1) (Riverine)
igh Water Table (A2) __| Biotic Crust (B12) ] ___ Sediment Deposits (B2) (Riverine)
_*” Saturation (A3) __| Aquatic invertebr lﬁs B13) ___ Drift Daposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfidg Odor (C1) __ Drainage Pattems (B10)
___ Sediment Deposits (82) (Nonriverine) __| Oxidized Rhizospheres along Living Roots (G3) __ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __| Presence of Red Iron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent lron Radlction in Tilled Soils (C6) __ Saturation Visible on Aerial Imagery (C9)
___ lnundation Visible on Aerial Imagery (B7) _| Thin Muck Surface (C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (BS) __| Other (Explain in R#marks) __ FAC-Neutral Test (D5)
Field Observations: 1
Surfoce Water Present?  Yes____ No_ZZ} Depih (nches):
Water Table Present? Yes /,No | Depth (inches): | _KT___T’__ —
Saturation Present? Yes No____| Depth (inches). | | [” | Wetland Hydrology Present? Yes No
includes capillary fringe) |

Describe Recorded Data (stream gauge, monitoring jwell, aerial photos, p revious inspections), if available:

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATIONIDATA FORM — Arid West Region

. thihs

[ 2

vl 3K

I oy g
Project/Site: Ci,ty{Cnunty: Sampling Date: 23 ’?"J
Applicant/Owner: . State: W™, Sampling Point: pp’ [
Investigator(s): FA S Section, Township, Range:

Landform (hillslope, terrace, etc.): locial relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: i Long: Datum:
Soil Map Unit Name: . NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of yea !Yes ~_No______ (ifno, explain in Remarks.)
Are Vegetation ______, Sail ,orHydrology __| ___ significantly disturbed? Are “Normal Circumstances® present? Yes / No
Are Vegetation _____, Sail . orHydrology | naturally pro mhatic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing ahpling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes____ | No /g | s the Sampled Area
Hydric Sait Present? Yes No // within a Wetiand? Yos No /
Wetland Hydrology Present? Yes No -
Remarks:
1
VEGETATION - Use scientific names of plants. '
Absolute [Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ) % Cover |Species? Stalus | Nymber of Dominant Species \
1. ; That Are OBL, FACW, or FAC: A
2 Total Number of Dominant 2
3. ] Species Across All Strata: (B)
4 | . .
N — = iotal Cover ?ﬁﬂé°£&°f“é’?é‘6f‘f.ﬁ:iscz 22 @B
1. JZe s w Z 1) ﬁ',?— C Prevalence Index worksheet:
2. Total % Cover of: Multipty by:
3. OBL species X1=
4. i FACW species x2=
5. ! FAC species x3=
Herb Sirat - e 1Tota| Cover FACU species x4=
Herb Stratum (Plotsize: ) ' UPL species x5=
1. Drermue fecfrn J& ; e 2 chlum‘:\ Totals: (A) (8)
2 Centnvne A fhos 2o | ~
3. I Prevalence Index =B/A =
4. : Hydrophytic Vegetation Indicators:
5. : ___ Dominance Test is >50%
6. ___ Prevalence Index is s3.0'
7. __ Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)
otal Cover ___ Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum  (Plot size ) i
1. 'Indicators of hydric soil and wetland hydrology must
2 | be present, uniess disturbed or problematic.
= Total Cover cye;‘l;to:':lg:c /
% Bare Ground in Herb Stratum %/ Cover of Biotic Crust Present? Yes No
| Remarks: !
US Army Corps of Engineers Arid West — Version 2.0




PP L

SOIL i Sampling Point:
Profile Description: (Describe to the depth needs *diutor or confirm the absence of indicators.)
Depth Matix ———
{inches)  __ Color (moist) %  __Colog Twe  _loc _ T _Remarks
7/t /on-3/)3 <5
|
i
I
|
|
*Type: C=Concentration, D=Depletion, RM=Reducetl Matrix, CS=Covereti or Coated Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: (AppHcable to all LRRs, uhless otherwise r}

) Indicators for Problematic Hydric Solls®:

__ Histosol (A1) __ [Bandy Redox (S8) | __ 1 em Muck (A9) (LRR C)
___ Histic Epipedon (A2) ___ [Btripped Matrix (S6) __ 2 cm Muck (A10) (LRR B)
___ Black Histic (A3) ___ J.oamy Mucky Min (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (Ad) ___ Loamy Gleyed Mairix (F2) __ Red Parent Material (TF2)
___ Stratified Layers (AS) (LRR C) ___ Depleted Matrix (F )i ___ Other (Explain in Remarks)
__ 1 cm Muck (A8) (LRR D) ___ Redox Dark Surface (F6)
___ Depleted Below Dark Surface (A1 1) ___ Depleted Dark Sur F7
___ Thick Dark Surface {A12) ___ [Redox Depressions (F8) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (51) ___ emal Pools (F9) | wetland hydrology must be present,
___ Sandy Gleyed Maltrix (S4) ! unless disturbed or problematic.
Restrictive Layer (if present): |
Type:
Depth (inches): Hydric Soll Present? Yes No =
Remarks: ;
|
i
HYDROLOGY ;
Wetland Hydrology indicators: |
Primary Indicators (minimum of one required; check ill that apply) i Secon Indicators (2 or more requi
___ Surface Water (A1) __| SaltCrust (B11) | ! ___ Water Marks (B1) (Rivetine)
___ High Water Table (A2} __| Biofic Crust (B12) ; ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aquatic Invertebrptds (B13) __ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfi OPor (C1) ___ Drainage Pattems (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhizo dm along Living Roots (C3) ___ Dry-Season Water Table (C2}
___ Drift Deposits (B3) (Nonriverine) __| Presence of Red c+d Iron {C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent Iron Reduction in Tilled Scils (C6) ___ Saturation Vislble on Aerial Imagery (C9)
___ Inundstion Visible on Aerial Imagery (B87) __| Thin Muck 5urfac:1007) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) | OtQ,a {Explain in Rémarks) ___ FAC-Neutral Test (D5)
Field Observations: |V '
Surface Water Present? Yes No ,_’(ﬁepth (inches): |
Water Table Present? Yes No____| h (inches): | | /
Saturation Present? Yes No _:_ Depth (inches). | ; Wetland Hydrology Present? Yes No
(includes capillary fringe) :
Describe Recorded Data (stream gauge, monitoring well, aerial photos pl‘|evious ingpections), if available:
Remarks:
US Ammy Corps of Engineers Arid West — Version 2.0
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WETLAND DETERMINATIONIDATA FORM - Arid West Region
Project/Site: Hobh T2 ClryTCounty: Wodhts Sampling Date:_ 2 /2~ 27
Applicant/Owner: j State: wA- Sampling Point: D p 3
Investigator{s): L{ M SecLlon, Township, Range:
Landform {hillslope, terrace, etc.): Lodal relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of yeai’? Yes No (if no, explain in Remarks.)
Are Vegetation ____, Sail , or Hydrology __| __ significantly d_&stiorbed? Are “Normal Circumstances” present? Yes No
Are Vegstation , Soil ,orHydrology |  naturally prob e+aﬁ¢? (If neaded, explain any answers in Remarks.)
i
SUMMARY OF FINDINGS — Attach site inap showing sa}‘npling point locations, transects, important features, etc.
. - //
HYdffJPhyflc Vegetation Present? Yes L/No Is the Sampled Area e
Hydric Soil Present? Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes No
Remarks:
e /4"‘—34/'\ fa-c)\j [P Lr. Yror C’“-Ne.ﬂ.{
SHNedy wu-al
VEGETATION - Use scientific names of plants. |
Absolute |D. mi_nant Indicator | Dominance Test workshest:
Tree Stratum (Plot size: ) Cover Species? _Status Number of Dominant Species
1. ! That Are OBL, FACW, or FAC: {A)
H
2 f Total Number of Dominant
3. ! Species Across All Strata: ®)
4. ! Percent of Dominant Species
) ) = Total Cover That Are OBL, FACW, or FAC: (AB)
Sapling/Shrub Stratum  (Plot size:
1. Sa hx  exisg e 3¢ 5 FA« i/ | Frevalence index worksheet:
2. i — Total% Coverof.  __ Mulliplyby:
3. : OBL species x1=
4. | FACW species _ 3 x2= G O
5. L FAC species x3=
F Total Cover FACU species 2-2 x4= €O
Herb Stratum  (Plot size: B UPL species x5=
1. p",Tp.c wewr Foflens v z0 | P N ot Tolaia: §0 w 179 g
2.
3. ! Prevalence Index =BI/A = L 13
4. i Hydrophytic Vegetation Indicators:
5. — Pominance Test is >50%
6. ’ 7 Prevalenca Index is $3.0'
7. ___ Momhological Adaptations’ (Provide supporting
8 data in Remarks or on a separate sheet)
' i P H ic Ve ! (E
- Total Cover ___ Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum (Plot size: )
1. "Indicators of hydric soil and wetland hydrology must
2 : be present, unless disturbed or problematic.
= 'Iiotal Cover Hydrophytic
Vegetation e
% Bare Ground in Herb Stratum %|Cover of Biotic Cmsti Prasent? Yes No
Remarks: ' -
US Ammy Carps of Engineers Arid West — Version 2.0




SOIL Sampling Point: DP #-3

Profile Description: (Describe to the depth needéd to document indicator or confirm the absence of indicators.)
Depth Matrix ox F
(nches) _ Color(moist) %  _ Colof(molstl % _Type _Loc Texture __Remarks

/i 709227 [ oy = a4

* r4

—_—r

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Cc>\.'!:-na§:i or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise n ul:;d.] indicators for Problematic Hydric Solls®:

___ Histosol (A1) —_ [Sandy Redox (S5) | ___ 1 om Muck (A9) (LRR C)
___ Histic Epipedon (A2) ___ |stripped Matrix (S6) | __ 2 cm Muck (A10) (LRR B)
___ Black Histic (A3) __ |Loamy Mucky Min ra4l (F) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) ___ |Loamy Gleyed Ma )1 (F2) __ Red Parent Material (TF2)
___ Stratified Layers {A5) (LRR C) _ ted Matrix (F3) | ___ Other (Explain In Remarks)
___ 1 cm Muck (A9) (LRR D) ‘edox Dark Surfa?a izs)
___ Depleted Below Dark Surface (A11) ___ [Depleted Dark Sula (F7)
___ Thick Dark Surface (A12) __ |Redox Depressio (ra) Yindicators of hydrophytic vegetation and
___ Sandy Mucky Mineral {(S1) __ [Vemal Pools (F9) | ! wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) ; unless disturbed or problematic.
Restrictive Layer (if present): |
Type:
Depth (Inches): Hydric Soll Present? Yes No
Remarks: i
HYDROLOGY
Wetland Hydrology Indicators: ;
rimary Indicators (minimum of one reguired; check jal ply) Secon Indicators (2 or more reguired
___ Surface Water (A1) __| Satlt Crust (B11) ' ___ Water Marks (B1) (Riverine)
___ High Water Table (A2) __| Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aquatic Invertebrlate;s (B13) ___ Drift Deposits (B3) (Riverine)
__ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfide Oflor (C1) ___ Drainage Pattems (B10)
__ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhizosﬁheires along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Diift Deposits (B3) (Nonriverine) __| Presence of Red céd tron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent lron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ Inundation Visible on Aerial imagery (87)  _| Thin Muck Surfa C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| Other (Explain in|Reémarks) ___ FAC-Neutral Test (D5)
Field Observations: // [
Surface Water Present? Yes_____ No —f Depth (inches): |_|
Water Table Present? Yes ____ No___jDepth (inches): '
Saturation Present? Yes No___| Depth (inches) | | Wetland Hydrology Present? Yes No
(includes capillary fringe) i
Describe Recorded Data (stream gauge, monitoring well, aerial photos p?gsvious inspections), if available:
I
Remarks: ;
No h‘,h/g}7 A,‘,;L,J ket Qetlan 202
o Tl 12023
US Army Corps of Engineers : Arid West — Version 2.0
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i N A T - T
WETLAND DETERMINATION IDATA FORM - Arid West Region

Project/Site: } '}"N ’“"'\ TZ-J Cty/iFounty: M’ j?v ‘/\4—5 Sampling Date: 7 -20- 3
Applicant/Owner: ! state: WA Sampling Paint: __ LZ# 4
investigator(s): 2 A s"""‘ﬂ Se I on, Township, Range:
Landform (hillslope, terrace, etc.): L.oclal relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: ! Lang: Datum:
Soif Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typlcal for this time of x[Yes Noa_____  (if no, explain in Remarks.)
Are Vegstation ______,Soll ______, orHydrology | significantly distyrbed? Are "Normal Circumstances” present? Yes No
Are Vegetation .Soil _____,orHydrology | _ naturally p erjwﬁc? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing ainpling point locations, transects, important features, etc.

’
Hydrophytic Vegetation Present? Yes_~1_ No is the Sampled Area -
T -
Hydric Soil Present? Yes_ “L No__. within a Wetland? Yes No
Wetland Hydrology Present? Yes No
Remarks:
Np /’h—?‘/\ ?é /-(_4114,3/; ;fam QM,,)L
AM N‘/k
VEGETATION ~ Use scientific names of plants.
Absolute |[Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Spacies
1. That Are OBL, FACW, or FAC: l (A)
2. Total Number of Dominant !
3. . Specles Across All Strata: (B)
4.
: Parcent of Dominant Species )
, = Total Cover That Are OBL, FACW, or FAC: __ /€ %2 (am)
Sapling/Shrub Stratum  (Plot size :
1. ; Prevalence Index workshset:
2. | ! Total % Cover of: Muttiply by:
3. OBL species X1=
4, 3 FACW species X2=
5. FAC species x3=
= Total Cover FACU species x4=
Herb Stratum (Plot size: ——3) A UPL species x5=
& FAC L
1. Trvevs o PR Column Totals: (A) (8)
2.
3. ; Prevalence Index =B/A=
4. Hyyﬁhyﬂc Vegetation indicators:
5. | __ Dominance Test is >50%
6. ___ Prevalence Index is s3.0"
7. ___ Momhological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
’ : P ic H ic V ! (Ex
. 'lfotal Cover ___ Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratym  (Plot size ) :
1. ; "indicators of hydric soil and wetland hydrology must
T be present, unless disturbed o‘r,pwblematic.
2. ;
= 'I'[otal Cover Hydrophytic 7
: Vegetation
% Bare Ground in Hetb Stratum %|Cover of Biotic Crusti Present? Yes No
Remarks: = T
™Mo J}'Z«Z adf-—ud
US Army Corps of Engineers Arid West — Version 2.0




SOIL

P ¥Y

Sampling Point:

Profile Description: (Describe to the depth need

Lr /o

Matrix
_Color(moist) % __Colo (molst) __

ndicator or confirm the absence of indicators.)

Remarks

'Type: C=Concentration, D=Depletion, RM=Reducsad

Matrix, cs=CovJarsiu or Coated Sand Grains.

*Location: PL=Pore Lining, M=Matrix.

Hydric Soll indicators: (Applicable to all LRRs, Unless otherwise

oted)

Indicators for Problematic Hydric Solls®:

___ Histosol (A1) ___|Sandy Redox (85) ! __ 1 cm Muck (A9) (LRR C)
___ Histic Epipedon (A2) ___|stripped Matrix (SB) | —_ 2 cm Muck (A10) (LRR B)
___ Black Histic (A3) ___ |Loamy Mucky Mineral (F1) __ Reduced Vertic (F18)
___ Hydrogen Suffide (Ad) __ |Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2)
___ Stratified Layers {A5) (LRR C}) - :91-«:« Matrix (F3) ___ Other (Explain in Remarks)
__ 1.cm Muck (A8) (LRR D) ___tRedox Dark Surface ‘(FS)
___ Depleted Below Dark Surface (A11) —_ |Depleted Dark Suffage (F7)
____ Thick Dark Surface (A12) ___|Redox Depressions (FB) 3Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (1) __ |vemal Pools (F9)| ! wetland hydrology must be present,
___ Sandy Gleyed Matrix (54) i unless disturbed or problematic.
Restrictive Layer (if present): ‘
Type: ‘
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY

___ Surface Water (A1)

___ High Water Table (A2)

___ Saturation (A3)

___ Water Marks (B1) (Nonriverine)

___ Sediment Deposits (B2) (Nonriverine)
___ Drift Deposits (B3) (Nonriverine)

___ Surface Soil Cracks (B6)

___ Inundation Visible on Aerial Imagery (B7)
___ Water-Stained Leaves (B9)

—

| Other (Explain in|Rémarks)

Kk all Iy} i Secondary Indicators (2 ar more required)
| Salt Crust (B11)| ___ Water Marks (B1) (Rlverine)
__| Biotic Crust (B12) | ___ Sediment Deposits (B2) (Riverine)
__| Aquatic Inverteb: t@s (B13) ___ Drift Deposils (B3) (Riverine)
. Hydrogen Suifidg Odor (C1) ___ Drainage Pattems (B10)

sres along Living Roots (C3) ___ Dry-Season Water Table (C2)

Presence of Reducs Iron (C4) ___ Crayfish Burrows (C8)
| Recent lron RedI on in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
__| Thin Muck Surface (C7) ___ Shallow Aquitard (D3)

__ FAC-Neutral Test (D5)

" Field Observations:
Surface Water Present? Yes _____ No_ ¢
Water Table Present? Yes____ No__ ™
Saturation Present? Yes No__ 1

(includes capillary fringe)

( th (inches): |
[ h (inches):
" Depth {inches):

e

Wetland Hydrology Present? Yes No /

Describe Recorded Data {stream gauge, monitoring

well, aerial photos

pj'-evious inspections), if available:

Remarks:

wo e

e e /r

.y

by

M§ *bc,‘\"w't Ot 27
Jvly 23’ M wey)

US Army Corps of Engineers
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WETLAND DETERMINATI

Project/Site: .H""’\“-' M

i
i

ty/County:

jN DATA FORM —
Cl kl "TA“‘J Sampling Date: 7’ pzs) 113

ragpd et are
Mo AF«' m.ft
Arid West Region

state: A sampiingPain:__ DPFE

Applicant/Owner:

Investigator(s): e‘Z/{ Szc}mn Township, Range:

Landform {hillslope, terrace, etc.): l:ocFl relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: 4 Long: Datum:

Soil Map Unit Name:

NWI classification:

Are climatic / hydrologic conditions on the site typical

\ ~
or this time of yaaE IYes No

{If no, explain in Remarks.)

Are Vegetation . Sai , or Hydrology __| __ significantly d irtuad? Are “Normal Circumstances” present? Yes No
Are Vegetation , Soil .orHydrology _ |  naturally probjematic? (f needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing n+npling point locations, transects, important features, etc.
d |
Hydrophytic Vegetation Present? Yes___ v No | | is the Sampled Area _—
Hydric Sail Present? Yes | _ No - , within a Wetland? Yes No
Wetland Hydmology Present? Yes i
Remarks: l

VEGETATION - Use scientific names of

plants.

Absolute
e

Dominant Indicator

S Cover Species? _Stalus

| At

Tree S (Plot size: )
) %:}/w/l—s b fs o Ly

Eal A

Sapling/Shrub Stratum (Plot size:

=2

£ Tlotal Cover

EAe

r/"lr/s_—-., <
(‘rln./'é\.»-t.}b‘f ﬁ

2

FA¢Y

L ol o

Herb Stratum (Plot size: )

= Total Caver

Vi (Plot size: )

F 'I@ota! Cover

N S2F NS OGE NS
5

% Bare Ground in Herb Stratum %

= 'nfotal Cover

Cover of Biotic Crust|

Dominance Test worksheet:

Number of Dominant Species —L
That Are OBL, FACW, or FAC: : {A)
Total Number of Dominant 3
Specles Across All Strata: {B)
Percent of Dominant Species 4 9

That Are OBL, FACW, or FAC: (A/B)

Pravalence index worksheet:
Total over of: Muitiply by:

OBL species xt=

FACW species x2=

FAC species x3=

FACU species x4=

UPL species x5=

Column Totals: (A) (B)

Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:
__ #Dominance Test is >50%
___ Prevalence Index is s3.0

__ Momhological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation' (Explain)

"indicators of hydric soil and wetland hydrology must
be present, unlegs disturbed or problematic.

Hydrophytic
Vegetation
Present? Yes / No

Remarks:
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SOIL i

Sampling Point: E P nr

Depth Matrix
finches) ~ _ Color(molst) %  __ Colg

Profile Description: (Describe to the depth needpd to document Jllndicator or confirm the absence of indicators.)

Remarks

7 A TE

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. Location: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: (Applicable to ali LRRs, Unless otherwise holed.)

Indicators for Problematic Hydric Solls™

___ Histosol (A1) ___|Sandy Redox (S5} __ 1 ¢m Muck (A3) (LRR C)
___ Histic Epipedon (A2) ___|Stripped Matrix (S'B) ___ 2 cm Muck (A10) {(LRR B)
___ Black Histic (A3) ___ |Loamy Mucky Mingral (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sutfide (A4) ___|Loamy Gleyed Matri ‘ (F2) __ Red Parent Material (TF2)
___ Stratified Layers {A5) (LRR C) __ |Depleted Matrix (F3), ___ Other (Explaln in Remarks)
__ 4 cm Muck (A9) (LRR D) ___ |Redox Dark Su !(FS)
___ Depleted Below Dark Surface (A11) ___|Depleted Dark Sutfate (F7)
___ Thick Dark Surface {A12) © ___|Redox Depressiors (F8) 3indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___|Vemal Pools (F8)| ! wetland hydrology must be present,
__ Sandy Gleyed Matrix (S4) ’ unless disturbed or problematic.
Restrictive Layer (if present): t
Type:
Depth (inches): , Hydric Soll Present? Yes No_=="
Remarks: :
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicato inimy! ired; ¢l ply) Secondary Indicators {2 or more required
__ Surface Water (A1) __| Salt Crust (B11) ’ ___ Water Marks (B81) {Riverine)
___ High water Table (A2) __| Biotic Crust (B12) ' ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aquatic inverte tﬁs (B13) ___ Drift Deposits (B3) (Riverins)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfidg Ogor (C1) ____ Drainage Pattems (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhizos ires along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Drift Deposits (83) (Nonriverine} __| Presence of Redlicgd Iron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent Iron Redu!.lcq'on in Tilled Soils (C6) ___ Saturation Visible on Aerial imagery (C9)
___ inundation Visible on Aerial imagery (B7)  __| Thin Muck Surface {C?) ___ Shallow Aquitard (D3)
___ Walter-Stained Leaves (B9) __| Other (Explain in Rélmarks) ___ FAC-Neutral Test (D5)
Fleld Observations: P f
Surface Water Present? Yes ____ No_tZ] Depth (inches): |__
Water Table Present? Yes____ No _é,ﬂepth (inches): |__| .
Saturation Present? Yes ___ No__| Depth (inches). _: Wetland Hydrology Present? Yes No
{includes capillary fringe) |

Describe Recorded Data (stream gauge, monitoring well, aerial photos) pkas inspections), if available:

Remarks:

Jv

N
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WETLAND DETERMINATION DATA FORM - Arid West Region

i *.,,‘ ; € -
Project/Site: } kel 72" ICounty: K i e s Sampling Date: M
Applicant/Owner: | State: W)" Sampling Point: B P 1 ’ Q
- !
Investigator(s): A A Section, Township, Range:
Landform (hillslope, terrace, etc.): quaj relief {concave, convex, none): Slope (%):
Subregion (LRR): Lat: ; Long: Datum:
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typlcal for this time of ye: lYes —TNo (if no, explain in Remarks.)
Are Vegetation , Soil ,orHydrology |  significantly :rbed? Are “Normal Circumstances” present? Yes No
Are Vegetation , Soil ,orHydrology | naturally probienimﬁc? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing saﬁnpling point locations, transects, important features, etc.
. . L~
Hydrophytic Vegetation Present? Yes ’)o i| 15 the Sampled Area
Hydric Soil Present? Yes No / ! ithin a Wetland? Yes No —"
Wetland Hydrology Present? Yes No i
Remarks: 1
Vr-uwv( B o _H-f\!v. oo ey "\"5 e
I’\vl}"dl‘)‘} P’lbf“\ f_’avé-la_‘
VEGETATION - Use scientific names of plants. :
Absolute minant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species ’
1. ; That Are OBL, FACW, or FAC: (A)
2 Total Number of Dominant V4
3. Specdies Across All Strata: {B)
i — Percent of Dominant Species
) — #Total Cover That Are OBL, FACW, or FAC. _/ 210 (AB)
Sapling/Shrub Stratum  (Plotsize: ] )
1 Prevalence Index worksheet;
A
2, ; Total % Coveroft  __ Multiplyby:
3. : OBL specles X1=
4 | FACW species x2=
5 i FAGC species x3=
+ Tlotal Cover FACU species x4=
Herb Stratum  (Plot size: ) : UPL species x5=
1. “rees e Ffses 5O ‘ ;;}C‘\/ Column Totals: {A) B)
2. :
3. Prevalence Index = B/A=
4. : Wyﬁc Vegetation Indicators:
5. _—_ Dominance Test is >50%
6. __ Pravalencs Index Is s3.0'
7 ___ Morphological Adaptations' (Provide supporting
8 : data in Remarks or on a separate sheet)
) I Joral Cover __ Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratym (Plot size )
1. "Indicators of hydric soil and wetland hydrology must
2 be present, unless disturbed or probiematic.
+ Total Cover Hydrophytic ~
! Vegetation
% Bare Ground in Herb Stratum % ICover of Biotic Crust Present? Yes No
|
Remarks:
Y rYs /17 deadd
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DPI

SOIL Sampling Point;
Profile Description: (Describe to the depth needid to document the lndiutor or confirm the absence of indicators.)
Depth _Matrix Redox Fealy gg
(nches) _ Color(moist) % _ Color(moist) % | Type _Loc _ TJexture Remarks
/& SO T/ L ﬁ,-+~_ Herhy) a 4 —

"Type: C=Concentration, D=Depletion, RM=Redchd Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

___ Histosot (A1)

___ Histic Epipedon (A2)

___ Biack Histic (A3)

___ Hydrogen Sulfide (A4)

___ Stratified Layers (A5) (LRR C)

__ 1 cm Muck (A9) (LRR D)

__ Depleted Below Dark Surface (A11)

REREEEERN

Hydric Soll Indicators: (Applicable to all LRRs, U

nless otherwise

Sandy Redox (85] -
Stripped Matrix (S )
Loamy Mucky Mi
Loamy Gleyad Malrix (F2)
Depleted Matrix (FS);

YRgdox Dark Surfa KFB)

Depleted Dark Surfage (F7)

Indicators for Problematic Hydric Solis®:
__ 1 cm Muck (A9) (LRR C)

__ 2 cm Muck (A10) (LRR B)

___ Reduced Vertic (F18)

__ Red Parent Material (TF2)

___ Other (Explain in Remarks)

___ Surface Soil Cracks {B6)

Recent Iron Redcht{on in Tilled Soils (C6)

___ Thick Dark Surface (A12) Redox Depressio QFB) 3Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) Vemal Pools (F9)| ! wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) : unless disturbed or problematic.
Restrictive Layer (if present):
Type: : /
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY
Woetland Hydrology Indlcators: i
ri In inimu one Iv) ' Secondary Indicators (2 or more required
| __ Surface Water (A1) __| SaltCrust (B11} | : ___ Water Marks (B1) (Riverine)
___ High Water Table (A2) __| Biotic Grust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3} __| Aquatic Invertebratés (B13) ___ Drift Deposits (B3) (Riverine)
__ Water Marks (B1) (Nonriverine} __| Hydrogen Sulfid O[dor {C1) __ Drainage Pattemns (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized thzosphéres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __| Presence of Redlicid Iron (C4) ___ Crayfish Burrows (C8)

___ Saturation Visible on Aerial Imagery (C8)

___ Inundation Visible on Aerial Imagery (B7) __| Thin Muck Surfage {CT) ___ Shallow Aquitard (D3)

__ Water-Stained Leaves (B9) __| Other (Explain in Rémarks) ___ FAG-Neutral Test (D5)

Field Observations: / i

Surface Water Present? Yes No ___=1" Depth (inches): | i

Water Table Present? Yes No__“ (inches): | —
Saturation Present? Yes No ___’_ Depth {(inches): ,' Wetland Hydrology Present? Yes No
{includes capitiary fringe)

Describe Recorded Data (stream gauge, monitoring

iwell, aerial photos

previous inspections), if available:

Remarks:

leﬂ, Freomd
‘,5: LH).J&N,‘)
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WETLAND DEI'ERMINATICJN IDATA FORM ~ Arid West Region

Project/Site: H ‘l}ﬁ'&— w gyﬂcoumy- k’i/m}—a‘ S Sampling Date: 7‘ Z" - Q

Q

Applicant/Owner: ; State: l/""C"_Sampling Point: bﬁ z
Investigator(s): ‘2;/ 5—--/‘2'/ Sec'%don, Township, Range:
Landform (hillslope, terrace, etc.): l..ocial relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: ; : NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of ye !Yes __{ No______ (i no, explain in Remarks.)
Are Vegetation _____, Sall ,orHydrology _ | significantly surrbed'? Are “Normal Circumstances” present? Yes _ — No_____
AreVegetation __ ,Soil ______,orHydrology | naturally probi eWc? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site ;nap showing 'safmpling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes _,.55)0 .| ts the Sampled Area
Hydiic Sall Present? Yes ND ——+ ;| within a Wettand? Yes No___—
Wetland Hydrology Present? Yes No
Remarks:

Foraa, VRO  sro 1...4\/)4,\ hWas “—y ‘AIML7\
Fl‘”'p/\- O v | li@-nbb»'—(

VEGETATION - Use scientific names of plants.

Absolute Da?ninant Indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ) % Cover —495—5 ies? _Stalus | nymber of Dominant Species

1. /—??r’v bos  Pabr S ko F#¢_ | Thet Are OBL, FACW, or FAC: [4 A

2 Total Number of Dominant ~
3. Species Across All Strata: i {B)
4

: Percent of Dominant Species A e,
b Stratum (Plot st 7 = Total Cover That Are OBL, FACW, or FAC: Lt
Sapling/Shiub Stratum size: ) = :

e s € hpins e : P

(AB)

&< prevalence Index worksheet:

OBL species x1=
FACW species x2=
FAC species x3=
& Total Cover FACU species x4=
Herb Stratum (Plotsize: ) ‘ UPL species x5=

Column Totals: (A) (8)

[ S

Prevalence index =B/A=
Hydlgphﬁc Vegetation Indicators:
— Dominance Test is >50%

___ Prevalence Index is 53.0"

__ Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

W N ;AW

= ’Ifotal Cover -

Vin m (Plot size: )

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

- Total Cover Hydrophytic
Vegetation

% Bare Ground in Herb Stratum % |Cover of Blotic Cryst; Present? Yes No

Remarks:

N.—‘E
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brr-F

SOIL [ : Sampling Point:
Profile Description: {Describe to the depth to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Featlirés
(inches)  _ Color(moist)  _ %  _ Coldr(moistt % | Type _Lloc . Texturg ___Remarks

Jl o8 S/ g~ -

"Type: C=Concentration, D=Depletion, RM=Reducgd Matrix, CS=Covered or Coated Sand Grains. ? ocation; PL=Pore Lining, M=Matrix.

Hydric Soll indicators: (Applicable to all LRRs, gnless otherwise rabd) Indicators for Problematic Hydric Solls®:
___ Histosol (A1) __ | Sandy Redox (S5) ° __ 1 cm Muck (A9) (LRR C)
___ Histic Epipedon {A2) ___|Stripped Matrix (S6): ___ 2 cm Muck (A10) (LRR B)
___ Black Histic (A3) __ | Loamy Mucky Minergl (F1) ___ Reduced Vertic (F18)
__ Hydrogen Sulfide (A4) ___|Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2)
___ Stratified Layers (AS) {LRR C) ___ | Depleted Matrix ( 3)@ ___ Other (Explain in Remarks)
___ 1 om Muck (A9) (LRR D) __|Redox Dark Surfage!(F6)
___ Depleted Below Dark Surface (A11) ___|Depleted Dark Sutfage (F7)
___ Thick Dark Surface (A12) ___|Redox Depressi (F&) 3indicators of hydrophylic vegetation and
__ Sandy Mucky Mineral (S1) ___|Vemal Pools (F8), wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present): '
Type: i
D::.pp:h (Inches): - Hydric Soll Present? Yes No —
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
i Indi 'minimum of one required; ly) Secondary Indicators (2 or more required
__ Surface Water (A1) __| SaltCrust (B11) ___ Water Marks (B1) (Riverine)
___ High Water Table (A2) __| Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aaquatic Inverteb (B13) ___ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfid ddor (c1) ___ Drainage Pattems (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhiz heres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __| Presence of Red_u:@ed Iron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent lron Reduction in Tilled Soils (C8) ___ Saturation Visible an Aerial Imagery (C9)
___ Inundation Visible on Aerial Imagery (87) _| Thin Muck Surface IC?) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| Other {Explain i R:gmarks) ___ FAC-Neutral Test (D5)
Field Observations: '
Surface Water Present? Yes_____ No _{_,/ epth (inches):
Woater Table Present? Yes____ No__ 7 {inches):
Saturation Present? Yes ___ _ No ‘_ Depth {inches): Wetland Hydrology Present? Yes No -
(includes capillary fringe) — —

Describe Recorded Data (stream gauge, monitoring|well, aerial photos pl;'evious inspections), if available:

R Speo  has| ro Lurbe< o by ')\“"I'ﬂ/
Pl"tuu«...:l'\? Pl’uwM o« cemen |
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WETLAND DETERMINATICN DATA FORM -

Ho b Z.

GiyCounty W s

Arid West Region

Project/Site: Sampling Date:

Applicant/Owner: state: LA sampling Point: P 8
Investigator{s): f/ 5‘"”"‘";/ $e¢tion Township, Range:

Landform (hillslope, terrace, etc.): Lohl relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: ; NWi classification:

Are climatic / hydrologic conditions on the site typical|for this time of §Yes No_______ (f no, explain In Remarks.)

Are Vegetation
Are Vegetation

SUMMARY OF FINDINGS -~ Attach site

,Soil _____ ,orHydrology |
,Soil ______ ,orHydrology |

significantly disturbed?
naturally prol en__‘natic?

Are "Normal Cirgumstances” present? Yes

No

(If needed, explain any answers in Remarks.)
map showing afmpling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yos__-|_No / ‘ Is the Sampted Area o
Hiydfic Sall Presents Yes L within a Wetiand? Yes No
Wetland Hydrology Present? Yes No |
Remarks: | : a
o N L N e
/ Ly %‘—'
VEGETATION - Use scientific names of|plants.
Absolute |Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) Cover |Species? _Status Number of Dominant Specles |
1. i That Are OBL, FACW, or FAC: (A)
N Total Number of Dominant 2
3. Species Across All Strata: (8)
4
Percent of Dominant Species
_ = Total Cover That Are OBL, FACW, or FAG: = .3 (AB)
Sapling/Shrub Stratym (Plotsize: ) ;
1 Prevalence Index worksheet:
2. Total % Coverof.  __ Multiplyby:
3. OBL species x1=
4 FACW species X2=
5 : FAC species x3=
= Total Cover FACU species x4 =
Herb Stratum  (Plot size: ) FAu~~ UPL species x5=
1. T gt @ Joo e [220) ol .
umn Totals: (A} B8)
2 Correm felo e 7 & |
3. D, Sp=sws ) M Prevalence Index = B/A =
4. il Hydrophytic Vegetation Indicators:
5. _ Dominance Test is >50%
6. ___ Prevalence Index is <3.0'
7. __ Morphological Adaptations' (Provide supporting
8 data in Remarks of on a separate sheet)
q B .
- Total Cover ___. Problematic Hydrophytic Vegetation" (Explain)
Woody Vine Stratum  (Plot size: ) )
1. 'Indicators of hydric soil and wetland hydrology must
2 ; be present, unless disturbed or problematic.
= fotal Cover | Hydrophytic .
Vegetation /
% Bare Ground in Herb Stratum %] Cover of Blotic Crist; Pment? Yes No
Remarks: d
Arec  bhe ;:’f,; Flwet *4? 7 X ek “&Lo*(j
J i 0'&" »:J o ‘:I y'w?
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DPBE

SOIL ‘ Sampling Point:
Profile Description: (Describe to the depth to document the l_ndlcator or confirm the absence of indicators.)
Depth Matrix Redox Featyres
(inches) Color (moist) % Colof (moist _ % 1 _Tvpe Loc’ Texture Remarks
/e, SPY2/¢ F h’ : 9% -

Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covaret or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise ol_ud ) Indicators for Problematic Hydric Solls®:
Histosol (A1) __ |sandy Redox (S5 ___ 1 cm Muck (A9) (LRR C)
Histic Epipedon (A2) ipped Matrix (S6) : ___ 2 em Muck (A10) (LRR B)

Black Histic (A3) _ Loamy Mucky Min __ Reduced Vertic (F18)

I

Hydrogen Sulfide (A4) __ lLoamy Gleyed Ma )g (F2} __ Red Parent Material (TF2)

Stratified Layers (A5) (LRR C) _— ?plet i ___ Other (Explain in Remarks)

4 cm Muck (A9) (LRR D) _="Redox Dark Surfa [FS)
__ Depleted Below Dark Surface (A11) ___ |Depleted Dark Sur1|’a¢e (F7)
___ Thick Dark Surface (A12) __ |Redox Depressions (FB) 3Indicators of hydrophytic vegetation and
_ _ Sandy Mucky Mineral (S1) __ [Vernal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Malrix (S4) ; unless disturbed or problematic.
Restrictive Layer (if present): :

Type:
Depth (Inches): Hydrlc Solf Present? Yes No
Remarks:
HYDROLOGY

Wetiand Hydrology Indicators: B
Pri dicators (minimum of one required; that apply) nda tors (2 or more required
___ Surface Water (A1) __| Satt Crust (B11) ___ Water Marks (B1) (Riverine)
___ High Water Table (A2) __| Biofic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aquatic invertebratgs (B13) ___ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfid Oi:lor (C1) ___ Drainage Pattems (810)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhizos hdras along Living Roots (C3) __ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) _ ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (BE) __| Recent lIron Red ction in Tilled Sails (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ Inundation Visible on Aerial Imagery (B7}  _ Thin Muck Surfage {C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| other (Exptain in|Rémarks) ___ FAC-Neutral Test (D5)
Fleld Observstions:
Surface Water Present? Yes__ ~ No__. /iaq:nh {Inches): |
Water Table Present? Yes ____ No_ *T (inches); |
Saturation Present? Yes Ne ___“# Depth (inches). | ; Wetland Hydrology Present? Yes No -
(includes capillary fringe)

Describe Recorded Data (siream gauge, monitoring Wwell, aerial photos, previous inspections), if available:

Remarks:

Ao ’;’f"*’*p ok o Cer zr- ddy 232
g P ! { € Muﬂ

"w" 0 e {f,;_ £ a - M‘ >
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wilA B

WETLAND [ETERMINATI(.'II{ DATA FORM - Arid West Region

Project/Site: J b B"-’o C:it)iICoumy: . ey (- Sampling Date: _ 7~ 9~ 27
Applicant/Owner: state:_ WA sampling Point: > P4
Investigator(s): 2— {’ g“"“u Seti:tlon, Township, Range:

Landform (hillslope, terrace, etc.): Lolhal relief (concave, convex, none): Slope (%):

Subregion (LRR): Lat: Long: Datum:

Soil Map Unit Name: i i NWI classification:

Are climatic / hydrologic conditions on the site typical|for this time of r‘?l Yes _fNo {if no, explain in Remarks.)

Are Vegetation______,Soil______,orHydrology _ | significantly is1iprbed? Arg “Normal Circumstances” present? Yes - No____

Are Vegetation «Soil_____,orHydrology |  naturally lefnatic? (if needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes '40 Is the Sampled Area
Hiydic SoillPresent? Yes__ o —— | | within a Wetland? Yes - No
Wetland Hydrology Present? Yes - No H
Remarks:
VEGETATION — Use scientific names of| plants.
Absolute |Dpminant Indicator | Dominance Tast worksheet:
Tree Stratum (Plot size: ) Cover Sb_ecies? Status Number of Dominant Species
1. : That Are OBL, FACW, or FAC: 5 A)
2 Total Number of Dominant 2
3. i Species Acrass Alf Strata: (8)
4, | .
I Percent of Dominant Species / Lo
_ = Total Cover That Are OBL, FACW, or FAC; <)
ling/Sh (Plotsize: ) 5 ,orF (AB)
1 Prevalence Index worksheet:
2 ) Total % Cover of: Muitiply by:
3. OBL species Xx1=
4 : FACW species x2=
5 . FAC species X3=
) - Tow Cover FACU species X4 =
Herb Smﬂ‘ (Plot snze:‘o ‘—) 3 P m‘ w/| UPL species x5=
1. 8 L~ - *‘I& ALy
Column Totals: (A) B
g Frrws cFRmeS =5 Fat ®
3. O = an S | FA e Prevalence Index = B/A =
4. Hy:?yﬁ Vegetation Indicators:
5. : __“Dominance Test is >50%
6. 1 ___ Prevalence Index is 3.0
7. i —_ Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate shest)
: : P !
- Total Cover _ Problematic Hydrophytic Vegetation' (Explain)
Woody Ving Stratum  (Plot size ) :
1. 'Indicators of hydric soil and wetland hydrology must
: be present, unless disturbed or problematic.
. o
= Total Cover Hydrophytic /
Vegetation
% Bare Ground in Herb Stratum % Cover of Blotic Crust: Present? Yes No
Remarks:

US Army Corps of Engineers Arid West - Version 2.0




SOIL

v

Sampling Paint:

d to document

Profile Description: (Describe to the depth
Depth Matrix

5(( /8]

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soll indicators: (Applicable to all LRRs, unless otherwise Ihu#cd)

indicators for Problematic Hydric Solis®;

___ Histosol (A1) ___| Sandy Redox ( __ 1cmMuck (A9) (LRR C)
___ Histic Epipedon (A2) ___| Stripped Matrix (S6); __ 2 om Muck {A10) (LRR B)
— Histic (A3) __ | Loamy Mucky Mi erpl (F1) ___ Reduced Vertic (F18)
_# Hydrogen Sulfide (A4) ___| Loamy Gleyed Matrik (F2) ___ Red Parent Material (TF2)
__ Stratified Layers (A5) (LRR C) —| Pepleted Matrix ( 3) __ Other {Explain in Remarks)
___ 1 om Muck (A9) (LRR D) _“TRedox Dark Surface (F6)
___ Depleted Below Dark Surface (A11) ___| Depleted Dark | be (F7)
__ Thick Dark Surface (A12) __ | Redox Depressions '[FB) 3indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___| vernal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY
Wetland Hydrology Indlicators:
Pri i i uired; all that 2pply) Secondary Indicators (2 or more required
___ Surface Water (A1) __L Salt Crust (B11) ___ Water Marks (B1) (Riverine)
h Water Table (A2) __| Biotic Crust (B12) ___ Sediment Deposits {B2) (Riverine)
__ Saturation (A3) __| Aquatic Inverteb 'aﬂ‘&s (B13) ___ Drift Deposits (B3) (Riverins)
___ Water Marks (B1) (Nonriverine) _| Hydrogen Sulfide Qdor (C1) ___ Drainage Pattems (B10)
___ Sediment Deposils (B2) (Nonriverine) __| Oxidized Rhizos éres along Living Roots (C3) ___ Dry-Season Water Table (C2)

___ Drift Deposits (B3) (Nonriverine) __| Presence of R e:pd lron (C4) ___ Crayfish Burrows (C8)

___ Surface Soil Cracks (B6) __| Recent lron Red c(mn in Tilled Soils (C6) ___ Saturation Visible on Aerial imagery (C9)

___ inundation Visible on Aerial Imagery (87)  __| Thin Muck Surface|(C7) ___ Shallow Aquitard {D3)

___ Water-Stained Leaves (B9) __| Other (Explain in| Rpmarks) ___ FAC-Neutral Test (D5)

Field Observations: i

Surface Water Present? Yes_____ No _;_ Depth (inches):| /

Water Table Present? Yes No___ | Depth (inches): &

Saturation Present? Yes _ﬁ_,_ No__ | Depth (inches): o e Wetland Hydrology Present? Yes No
_(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, asrial photos, previous inspections), if available:

Remarks:

US Ammy Corps of Engineers

Arid West — Version 2.0



WETLAND DETERHINATIONiDATA FORM — Arid West Region

Project/Site: H’NM T2 CityACounty: N T 7 s Sampling Date: 1~ 2V~ 25

Applicant/Owner: state: _AJ A~ Sampling Point: © P ii / %
Investigator{s): ﬂ oA Si‘ection, Township, Range:
Landform (hillslope, terrace, etc.): Lodial relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: ] Long: Datum:
Soil Map Unit Name: | NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes il No______ (i no, explain in Remarks.) i
Are Vegetation _____, Soll ______, orHydrology __| __ significantly djsturbed? Are “Normal Circumstances’ present? Yes_ ~___ No
Are Vegetation _____, Soil , or Hydrology __ | _ naturally probjematic? {If needed, explain any answars in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes_ | No___| |isthe SEcled Amea
Hydric Soil Present? Yes Na — within a Wetland? Yes No__
Wetland Hydrology Present? Yes No
Remarks: 7
Mes]T™ trera &/‘-&A Yf:l“ﬁf\. Cess -.)"W "‘P Cw[ I-‘“a?“l

VEGETATION - Use scientific names of plants. _
Absolute |Dominant Indicator | Dominance Test worksheet:

ree Stratu (Plot size: ﬂ 26 Cover .Spedes? _StaWs _ | nymber of Dominant Speci
pecies

1. ) /fy vy beds 2z J7AX! That Are OBL, FACW, or FAC: ___ 2 (A)
2 Total Number of Dominant 5.-
3. Species Across All Strata: B8)
4 Percent of Dominant Species & o/

. _ = Total Cover That Are OBL, FACW, or FAC: (AB)
Sapling/Shrub Stratum ~ (Plot size: .
1. Ceed e 7 o JEAC [ Prevalence index worksheet:
2 Selex Lwgi~ 2o EAC~/| __ Total%Coverof  _ Multipiyby:
3. JZzs < g 2 | FAc | OBL species x1=
4 4 FACW species x2=
5. FAC specles x3=

= Total Cover FACU species x4 =

H tum (Plot size: ) UPL species x5=
M? Vit PR
1. [27em g /2 .l’ Column Totals: (A) B)

2

3 Prevalence Index = BI/A=

4. Hydra) ¢ Vagetation Indicators:
5, __ Dominance Test is >50%
6

7.

8

___ Prevalence Index is 3.0

__ Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

__ Prablematic Hydrophytic Vegetation' (Explain)

F Total Cover

Woody Vine Stratum  (Plot size: )
1 "Indicators of hydric soil and wetland hydrology must
9 be present, unless disturbed or problematic.
= Total Cover Hydraphytic
Vegetation d
% Bare Ground in Herb Stratum % [Cover of Blotic Crur Present? Yes _____ No
Remarks:

st veg e b Ly '~

US Army Corps of Enginsers Arid West — Version 2.0




[ e

SOIL ! Sampling Paint:
Profile Description: (Describe to the depth to document theiindicator or confirm the absence of indicators.)
Depth Matrix Redox EEL
finches) _ Color(moist) % _ _ Coldr(mois) % _ Twpe _loc _ Texure Remarks
/g o037 oy &

!
'"Type: C=Cancentration, D=Depletion, RM=Reduced Matrix, C8=Coverad or Coated Sand Grains. ?ocation: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: {Applicable to all LRRs, unless otherwise hoted.) Indlcators for Problematic Hydric Solls®;
___ Histoso! (A1) __| Sandy Redox {S5 1 cm Muck (A9) (LRR C)
___ Histic Epipedon (A2) ___| stripped Matrix (S6) __ 2 cmMuck (A10) (LRR B)
___ Biack Histic (A3) ___| Loamy Mucky Mineral (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide {Ad) ___|Loamy Gleyed Matrik (F2) ___ Red Parent Material (TF2)
___ Stratified Layers (A5) (LRR C) ___| Depleted Matrix (F3) ___ Other (Explain In Remarks)
__ 1 cm Muck (A9) (LRR D) __ | Redox Dark Su (F6)
___ Depleted Below Dark Surface {A11) ___ | Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) ___| Redox Depressions (F8) Sindicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___| vVernal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soll Present? Yes No /
Remarks:
HYDROLOGY
Woetland Hydrology Indicators:
Primary Indicators (minimum of one requi K all that 2 | Secondary Indicators (2 or more ired
___ Surface Water (A1) __| Salt Crust (B11) ___ Water Marks {B1) (Riverine)
___ High Water Table (A2) __| Biotic Crust (B1 ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aquatic inveriebfates (B13) ___ Drift Deposits (B3) (Riverins)
__ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfide¢ Odor (C1} ___ Drainage Patterns (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhi eres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Drift Deposits (B3) {Nonriverine) __| Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent lron Red in Tilled Soils {C6) ___ Saturation Visible on Aerial Imagery (C9)
__ Inundation Visible on Aerial Imagery (B7) _| Thin Muck Surfage {C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| Other (Explain in Remarks) ___ FAC-Neutral Test {D5)
Field Observations: L~ ' -
Surface Water Present? Yes No ___/ epth (inches):|
Water Table Present? Yes Na -_ D (inches): /
Saturation Present? Yes No ___ < Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Arid West — Version 2.0




WETLAND DETERMINATIO

N:DATA FORM - Arid West Region

Project/Site: JAota A CityiCounty: V. H U Sampling Date: _ /- 24~ 23
Applicant/Owner: State: Wb Sampling Point: [_;i) B/ ’
Investigator(s): ZJd M ction, Township, Range:
Landform (hilislope, terrace, etc.). Local relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Sail Map Unit Name: | NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of Yes No {f no, expiain in Remarks.)
Are Vegetation . Soil , or Hydrology | _ significantly disturbed? Are "Normal Circumstances” present? Yes No
Are Vegetation . Soil , or Hydrology __ | naturaily probjematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS ~ Attach site mishowing ampling point locations, transects, important features, etc.
>
. . 4
Hydrprhyflc Vegetation Present? Yes No // Is the Sampled A /
HR¥o Soliweintd e NoO——— | within a Wetland? Yes No
Wetland Hydrology Present? Yes No
Remarks:
VEGETATION - Use scientific names of plants.
| Absolute Domi_nant Indicator | Dominance Test worksheet:
; Tree Stratum (Plot size: ) % Cover |Spedes? _Status Number of Dominant Species
1. That Are OBL, FACW, of FAC: __ & @A)
2 Total Number of Dominant 2
3. Species Across All Strata: (B)
4
Percent of Dominant Species o~
, ) # Total Cover That Are OBL, FACW, or FAC: é (A/B)
Sapling/Shrub Stratum  (Plot size:
1. S /, PN BTy K2 FAun Prevalence Index worksheet:
2. Crn/reg i 7 & L e Total % Cover of: Multiply by:
Ld
3 [Ce= 22 FPAc_ | OBL species x1=
4. FACW species x2=
5. FAC spscies x3=
= Total Cover FACU species x4 =
Herb Stratum (Plot size: ) UPL specles x5=
1. Column Totals: (A) (B)
2
3. Prevalence Index = B/A =
4. Hydrophytic Vegetation indicators:
5. 2~ Dominance Test is >50%
6. ___ Prevalence Index is 3.0
7. __ Morphological Adaptations' {Provide supporting
8 data in Remarks or on a separate sheet)
. . PR | ‘
_ Total Cover . Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum  (Plot size: )
1. *Indicators of hydric soll and wetland hydrology must
B be present, unless disturbed or problematic.
B Total Cover Hydrophytic
n]- Vegetation /
% Bare Ground in Herb Stratum % ICover of Blatic Cryst Present? Yes No
Remarks:
US Army Coms of Engineers Arid West — Version 2.0




| Sampling Point: b '0 ml!

SOIL
Profile Description: (Describe to the depth to document % indicator or confirm the absence of indicators.)
Matrix R Feature
Ainches)  __Color(moistt __ % _ _ Color(moist) _Type' _Lloct = _ Texture Remarks
J4 1293/ g4l
b = . or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soll indicators: (Applicable to all LRRs, indicators for Problematic Hydric Solls®:
___ Histosol (A1) ___|8andy Redox (S5) __ 1 cm Muck (A9) (LRR C)
__ Histic Epipedon (A2) ___| Stripped Matrix (S6) __ 2 cm Muck (A10) (LRR B)
__ Black Histic (A3) ___ |Loamy Mucky Mi (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) ___|Loamy Gleysed Matrix (F2) ___ Red Parent Material (TF2)
___ Stratified Layers (A5) (LRR C) ___|Depleted Matrix {(F3) ___ Other (Expialn in Remarks)
__ 1 .om Muck (A9) (LRR D) __|Redox Dark Surfage (F6)
___ Depleted Below Dark Surface (A11) ___|Depteted Dark Surface (F7)
___ Thick Dark Surface (A12) ___|Redox Depressions (F8) 3indicators of hydrophylic vegetation and
___ Sandy Mucky Mineral (S1) ___|vemat Poals (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S54) unless disturbed or problematic.
Restrictive Layer (if present):
Type: /
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Pri indicato inimum of one ired; checkiall apply) Secondary Indicators (2 or more requir
___ Surface Water (A1) __| Salt Crust (B11) ___ Water Marks {B1) (Riverine)
___ High Water Table (A2) __| Biotic Crust (B12) ____ Sediment Deposits (B2) (Riverine)
__ Saturation (A3) | Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfide Qdor (C1) __ Drainage Pattemns (B10)
___ Sediment Deposits (B2) (Nonriverine) __| Oxidized Rhizospheres along Living Roots (C3) _ Dry-Season Water Table (C2)
___ Drift Deposits {(B3) (Nonriverine) __| Presence of Reduced lron (C4) ___ Crayfish Burrows {CB8)
___ Surface Soit Cracks (B6) __| Recent Iron Redlction in Tilled Soils (C6) ___ Saturation Visible on Aerial imagery (C9)
___ Inundation Visible on Aerial Imagery (B7) _| Thin Muck Surface (C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (BS) __| Other (Explain in Remarks) ___ FAC-Neutral Test (D5)
Fleld Observations:
Surface Water Present? Yes _____ No_*]_Depth (inches):
Water Table Present? Yes_____ No__~| Bepth (inches): —
Saturation Present? Yes______ No__~|_Depth (inches): Wetland Hydrology Present? Yes No
| (includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engingers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM ~ Arid West Region

Project/Site: Hv‘-’}"\«, 24 GityCounty: et M Sampling Date: __ 7 2D- T3
Applicant/Owner: state: _ A sampiing Point: __ LOPE{2
Investigator(s): 5’ Section, Township, Range:
Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):
Subregion (LRR): Lat: ] Long: Datum:
Soil Map Unit Name: | // NWI classification:
Are climatic / hydrologic conditions on the site typical|for this time of year? Yes No (If no, explain in Remarks.)
Are Vegetation , Scil , or Hydrology __| significantly disturbed? Are “Normal Circumstances” present? Yes No
Are Vegetation , Soil , or Hydrology __| naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
q . : ‘-—/
Hyd"'ophyflc Vegetation Present? Yes = :o I5 the Sampled Area /
ttydrio Soll Present? Yes °———-1 | within a Wetiand? Yes No
Wetland Hydrology Present? Yes No
Remarks: e
{
P re vhewrs ‘4’ c:""l ke j o r“ f <5 Llra,(_
VEGETATION - Use scientific names of| plants.
Absolute |Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plotsize: ) Sk Cover |Species? Stalus | number of Dominant Species
1. ??r/l.,/ ws ook SO\ 52/ £4L | That Are OBL, FACW, or FAC: 2 @»w
= Tolal Number of Dominant Z
3. Species Across All Strata: (B)
4,
Percent of Dominant Species
i ) = Total Cover That Are OBL, FACW, orFAC: _.~ 2"~ (amB)
Sapling/Shrub Stratum  (Plot size: )
1. T2 egn 2 {77} C- [ Prevaience index worksheet:
2. Jotal % Coverof: ___ _ Multiptyby:
3. OBL species xi=
4, FACW species x2=
5. FAC species x3=
= Total Cover FACU species x4=
Herb Stratum  (Plot size: ) UPL species x5=
1. j Colurnn Totals: ») ®)
2. l
3. | Prevalence index = B/A=
4, Hydrophytic Vegetation indicators:
5, — inance Test Is >50%
6. __ Prevalence Index Is <3.0'
7. __ Momhological Adaptations’ (Provide supporting
8 data in Remarks or on a separate sheet)
N . . 1
- Total Cover ___ Problematic Hydrophytic Vegetation' (Explaln)
Woody Vine Stratum  (Plot size: )
1. 'Indicatars of hydric soil and wetland hydrology must
2 be present, unless disturbed or prob! ic.
__ _=Total Cover Hydrophytic /
Vegetation
% Bare Ground in Herb Stratum % Cover of Blotic Crust, Pressnt? Yes No
Remarks:
/Vlaff v"tcrjo- S ﬂﬁf 4 From lactr D i
W &, #ql.

US Army Corps of Engineers Arid West —- Version 2.0




N i A

SOIL Sampling Point:
Profile Description: (Describe to the depth o document the indicator or confirm the absence of indicators.)
Depth Matrix F:
(nches)  _ Color(moistt % _ _ Color(mois %  Tvpe _loc _ Textue Remarks
Jb  s¢nDIT Co. B Tt e T

"Type: C=Concentration, D=Depletion, RM=Reduckd Malrix, CS=Covered or Coated Sand Grains. ? ocation: PL=Pore Lining, M=Matrix.

Hydric Soll indicators: (Applicable to all LRRs, tinless otherwise d.) Indicators for Problematic Hydric Solls®:
___ Histosol {At) ___| Sandy Redox { 1 cm Muck (A9) (LRR C)
___ Histic Epipedon (A2) __| stripped Matrix (S6) __ 2 cm Muck (A10) (LRR B)
___ Black Histic (A3) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) —_ Red Parent Material (TF2)
___ Stratified Layers (A5) (LRR C) ___ Other (Explain in Remarks)
__ 1 cm Muck (AS) (LRR D)
__ Depleted Below Dark Surface (A11)
____ Thick Dark Surface (A12) 1 3Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (1) ___ | Vernal Paols (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):
Type: yd
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primas dicalors 1 { one Jjred all that apply) Secondary Indicators (2 or more required
___ Surface Water (A1) __| Salt Crust (B11) ___ Water Marks (B1) (Riverine)
__ High Water Table (A2} _| Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) _ | Aquatic Invertebfates (B13) ___ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __| Hydrogen Sulfide Qdor (C1) ___ Drainage Patterns (B10)
__ Sediment Deposits (B2) (Nonriverine) _| Oxidized Rhizo%heres along Living Roots (C3) __ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __| Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
___ Surface Soil Cracks (B6) __| Recent lron Reduction in Tilled Sails (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ nundation Visible on Aerial Imagery (87)  _| Thin Muck Surfage (C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| Other (Explain irf Remarks) ___ FAC-Neutral Test (DS)
Field Observations: B
Surface Water Present? Yes No 7/ | Depth (inches)
Water Table Present? Yes___ _ No _7Depth (inches): -~
Saturation Present? Yes No __#|_ Depth (inches): Wetland Hydrology Present? Yes No
|(includes capillary fringe)
Describe Recorded Dala (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: - ~ -

Ao g /:V/T h7 oot /%/t&?/u
|
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WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Site: | e leityICounty: Ve M-S Sampling Date: _ 7~ €Y~ 2z
Applicant/Owner: State: VWD samplingPoint: 17 P 7
Investigator(s): < "( S'.VU Section, Township, Range:
Landform (hiflslope, temace, etc.) Local relief {concave, convex, none): Slope (%):
Subregion (LRR): Lat: Long: Datum:
Soil Map Unit Name: NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes ____ No (If no, explain in Remarks.)

Are Vegetation _____, Soil _, or Hydrology __|

significantly disturbed?

Are “Normal Circumstances® present? Yes

No

Are Vegstation , Soil ,or Hydrology __ | naturally problematic? (f needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS - Attach site nap showing sampling point locations, transects, important features, etc.
H i Vegetation Present? Yes | - N A
Ydf?Phyl_Ic egel resent? es | No Is the Sampled Arsa _—
Hysiic Sail Fresent? i No — within a Wetland? Yes No
Wetland Hydrology Present? Yes No
Remarks:
VEGETATION - Use scientific names of|plants.
Absolute |Deminant Indicator | Dominance Test worksheet:
Treo Stalum (Plotsize: ) Z Cover Species? _Stalus | nymper of Dominant §
B pecies
1. S /X F;.;'v’iv Y FA¢ ~—| That Are OBL, FACW, or FAC: 2w
2 Total Number of Dominant 2
3. Specles Across All Strata: 8)
4.
Percent of Dominant Species / e
_ ) F Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shiub Stratum  (Plot size:
1, Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species x2=
5. FAC species x3=
= Total Cover FACU species X4=
Herb Stratum (Plot size: ) UPL species x5=
2 V= B
1. f /?/ M .._,4._‘,/’\—-—‘1 = "4:‘-\_ Column Totals: A) (B)
2.
3. Prevalence Index = B/A =
4. Hydpophytic Vegetation Indicators:
5, _— Dominance Test is >50%
6. ___ Prevalence Index Is €3.0°
2 __ Morphological Adaptations’ {Provide supporting
8 data in Remarks or on a separate sheet}
. Q 1 =
- Total Cover  Problematic Hydrophytic Vegetation' (Explain)
Woody Vine Stratum  (Plot size: )
1. "Indicators of hydric soil and wetland hydrology must
2 be present, unless disturbed or problematic.
= Total Gover Hydrophytic
Vegetation '/
% Bare Ground in Hetb Stratum %|Cover of Biotic Crust Present? Yes No
Remarks:
US Ammy Corps of Engineers Arid West — Version 2.0




samptingPoint:_ P 43

SOIL
Profile Description: (Describe to the depth »qu to document indicator or confirm the absence of indicators.)
Depth Matrix Redox Feam;o,g
“Color(moist) %  _ Coldr(moist) %  Type _loc” _ Texure _Rematks
/Sy Son 33 5 6L~

"Type: C=Concentration, D=Depletion, RM=Reduc

Matrix, CS=Covered or Coated Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: (Applicable to all LRRs,
___ Histosol {A1)

___ Histic Epipedon (A2)

__ Black Histic (A3)

___ Hydrogen Sulfide (A4)

___ Stratified Layers (AS) {LRR C)

Sandy Redox (S5

nless otherwise ?

oted.)

Stripped Matrix (S6)
Loamy Mucky Mineral (F1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (fF3)

Indicators for Problemstic Hydric Solis™:
___ 1 cm Muck (A9) (LRR C)

___ 2 cm Muck (A10) (LRR B)

___ Reduced Veritic (F18)

__ Red Parent Material (TF2)

___ Other (Explain in Remarks)

(includes capillary fringe)

___ 1 cm Muck (A9) (LRR D) ___|Redox Dark Su (F6)
___ Depleted Below Dark Surface (A11) ___| Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) ___| Redox Depressions (F8) Yndicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (51) ___ | Vernal Pools {F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) unless disturbed or problematic.
Restrictive Layer (if present):
Type: o
Depth (inches): Hydric Soll Present? Yes No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicato or more required
___ Surface Water (A1) __| Salt Crust (B1 1)I __. Water Marks (B1) (Riverine)
___ High Water Table (A2) __| Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __| Aqualic Invertebrates (B13) ___ Drft Deposits (B3) (Riverine)
__ Water Marks (B1) (Nonriverine} __| Hydrogen Sulfide Odor (C1) ___ Drainage Pattemns (B10}
___ Sediment Deposits (B2) (Nonriverine) _| Oxidized Rhizaspheres along Living Roots (C3) _ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __| Presence of Reduced Iron (C4) ___ Crayfish Burrows (CB)
___ Surface Soil Cracks (B6) _L Recentlron RedI ction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (CS)
___ Inundation Visible on Aerial Imegery (B7)  _L Thin Muck Surface (C7) ___ Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) __| Other {Explain iff Remarks) ___ FAC-Neutral Test (D5)
Field Observations: /
Surface Water Present? Yes No __J7,Bepth (inches}):
Water Table Present? Yes No__ T th (inches): -
Saturation Present? Yes No _ ~{ Depth (inches). Wetland Hydrology Present? Yes No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Vo

e wney

£

US Army Corps of Engineers

Arid West ~ Version 2.0



Wetland name or humber / i

RATING SUMMARY |- Eastern Washington
Name of wetland (or ID #): fhordn. SO ST /3
Rated by Sen Trained by Ecology? _~Yes

HGM Class used for rating |

NOTE: Form is not compl?

Source of base aerial p
OVERALL WETLAND CAT

1. Category of wetland

oto/map

Date of site visit: 28/z22— 7 /23
No Date of training

Wetland has multiple HGM classes? '/Y N

e without the figures requested (figures can be combined).

based on F

EGORY -‘\Z:E:*'(based on functions_”_

or special characteristics___)

Score for each
function based
Category | —[Total score = on three
Category Il  Total score ;f;}f,':_,g,s of ratings
'/Category Il + Total score :fn';:%t}t ant)
Category IV + Total score 3
- — —— 9=HHH
e . - - Wate: m. 2 .:l- i 2 Eev L 7= H,H,L
Circle the appropriate ratings 7 =H,M,M
Site Potential H L H H L 6 =H,M,L
Landscape Potential ([H {4/ L |H [ @ M L 6 = M,M,M
Value H L |H L [H @ L | TomAL >=HLL
Score Based on 'g' 5 2= ML
ore Base 4=M,LL
Ratings 7 / 3 3=LLL
| 'y S=p
2 Category based on $ECIAL CHARACTERISTICS of wetland
- CHARACTERISTIC - ;  CATEGORY i
Vernal Pools. I T I
Alkali I
Wetland of High Conservatign Value I
Bog and Calcareous Fens ! I
Old Growth or Mature Forest ~ siow growing I
Aspen Forest I
Old Growth or Mature Fores} — fast growing n
Floodplain forest 1
None of the above / ’
|
Wetland Rating System for Eastern WA: 2014 Update 1

Rating Form - Effective January 1, 2
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A

Wetland name or number,

Maps and figures required to answer queslli

Depressional Wetlands

ons correctly for Eastern Washington

e

D13 H11,H1S5

Cowardin plant clés;ses and cl.ésses of ém brgents
Hydroperiads (including area of open water for H 1.3) D14, H12,H13

Location of outlet (can be added to map éf hydroperiods)| D1.1,D4.1
Boundary of area within 150 ft of the wefland {can be added to another figure} | D2.2,D5.2
Map of the contributing basin D5.3

1 km Polygon: Area that extends 1 km frdm entire wetlan
polygons for accessible habitat and undiskurbed habitat

d edge - including

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin {from Ecology website) D3.1,D3.2
Screen capture of list of TMDLSs for WRIA jin which wetland is found (website) D33

Riverine Wetlands
Map of: it o s e PR | Yo answer questions: | Figurs# |
Cowardin plant classes and classes of emprgents H11,H15
Hydroperiods H12,H13
Ponded depressions R1.1
Boundary of area within 150 ft of the wetland {can be ad led to another figure) | R2.4
Map of the contributing basin ' R2.2,R23,R5.2
Plant cover of trees, shrubs, and herbacepus plants | R1.2,R4.2
Width of wetland vs. width of stream fcah be added to another figure) R4.1
1 km Polygon: Area that extends 1 km frim entire wetland edge - including H21,H2.2,H23
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecalogy website) R3.1
Screen capture of list of TMDLs for WRIA fin which wetland is found (website} R3.2,R3.3

Lake Fringe Wetlands
Cowardin plant classes and classes of emgrgents L1.1, L4.1,H11,H1S
Plant cover of trees, shrubs, and herbacepus plants L1.2
Boundary of area within 150 ft of the wetland {can be added to another figure) | L2.2
1 km Polygon: Area that extends 1 km frgm entire wetland edge - including H21,H22,H23
polygons for accessible habitat and undisturbed habitat |
Screen capture of map of 303(d) listed whters in basin (from Ecology website) | L3.1,13.2
Screen capture of list of TMDLs for WRIA|in which wetland is found (website) L3.3

Slope Wetlands
Cowardin plant classes and classes of emergents
Hydroperiods .
Plant cover of dense trees, shrubs, and Herbaceous plants $13
Plant cover of dense, rigid trees, shrubs, pnd herbaceous|plants S4.1
(can be added to figure above)
Boundary of area within 150 ft of the wetland (can be added to another figure) | $2.1,55.1
1 km Polygon: Area that extends 1 km frgm entire wetland edge - including H21,H22,H23
polygons for accessible habitat and undi urbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website) $3.1,53.2
Screen capture of list of TMDLs for WRIA|in which wetlanid ik found (website} $33

Wetland Rating System for Eastern WA: 2014 Upda
Rating Form - Effective January 1, 2 P15
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A

Wetland name or humber

HGM Classification of Wetland in Eastern Washington

: Fl‘bbabbfhaveaumtwm: e HGM ¢ '. det
;-quesﬁons 1-&apply am] 5910 ﬁtmn 5

1. Does the entire unit meet both of the following criteria?
—_The vegetated part of the wetland is on the water side of the Ordinary High Water Mark of a body
of permanent open water (without any plants on the surface) that is at least 20 ac (8 ha) in size
___Atleast 30% of the open water area is deepe? than 10 ft (3 m)

YES -

2. D?ydﬁ entire wetland unit mee} all of the following criteria?
_)he wetland is on a slope (sloge can be very gradual),
The water flows through the wetland in on¢ direction (unidirectional) and usually comes from
seeps. It may flow subsurface, as sheetflow, or in a swale without distinct banks;
___The water leaves the wetland without be'uTg impounded.

e wetland class is Lake Fringe (Lacustrine Fringe)

C_NO- éo to @ YES - The wetland class is Slope
NOTE: Surface water does not pand in these type of wetlands except occasionally in very small and
shallow depressions or behind hummaocks (depressions are usually <3 ft diameter and less than 1 foot
deep).

3. Does the entire wetland unit meet all of the following criteria?
___The unit is in a valley, or streqm channel, where it gets inundated by overbank flooding from that
stream or river; |
___The overbank flooding occurs at least once every 10 years.

@ YES - The wetland class is Riverine

NOTE: The Riverine wetland can ¢ontain depressions that are filled with water when the river is not
flooding.

4, Is the entire wetland unit in a toppgraphic depression in which water ponds, or is saturated to the
surface, at some time during the yjear. This means that any outlet, if present, is higher than the interior
of the wetland. e

e e
NO-goto5 \& The wetland class ls/m:@

5. Your wetland unit seems to be difficult to classiﬁl,r and probably contains several different HGM
classes. For example, seeps at the base of a slo ¢ may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a z ¢ of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-4 APPLY TO DIFFERENT
AREAS IN THE WETLAND UNIT (make a rou F(etch to help you decide). Use the following table to
identify the appropriate class to use for the rating system if you have several HGM classes present
within the wetland unit being scofed.

Wetland Rating System for Eastern WA: 2014 Update 3
Rating Form - Effective January 1, 2015




Wetland name or number Vi &

NOTE: Use this table only if the clpss that is re¢

ommended in the second column represents 10% or

more of the total area of the wetldnd unit being rated. If the area of the HGM class listed in column 2

is less than 10% of the wetland unit; classify the wetland using the class that represents more than
90% of the total area.
" HGM classes within thelwetland unitibeing rated | HGM Class to use in rati g
Slope 4 Riverine __—Bivering _
— Slope + Depressional (_ Depressional _J
Slope + Lake Fringe Lake Fringe
Depressional + Riverine (the riverine partjon is within Depressional
the boundany of depression)
Depressional + Lake Fringe Depressional
Riverine +Lake Fringe Riverine

If you are still unable to determine which of the abg

than 2 HGM classes within a wetland

Wetland Rating System for Eastern WA: 2014 Update

Rating Form - Effective January 1, 2015
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boundary, clas

> criteria apply to your wetland, or ifyou have more
sify the wetland as Depressional for the rating.




Wetland name or number / I

- DEPRESSIONAL WETLANI
s - Indicators tHat the site fuictions to in

D 1.0. Does the site have the potential to imjprove water'qbality?

D 1.1, Characteristics of surface water outflows from the wetlandg:
Wetland has no surface water outlet points = 5
Wetland has an intermittently flowing oullet
Wetland has a highly constricted permangntly flowing outlet points =3

Wetland has a permanently flowing, uncgnstricted, surfade putlet points =1
D 1.2. The soil 2 in below the surface (or duff layer) is true clay or true organic {use NRCS definitions of soils}

ves =3 @o=0) ©

D 1.3. Characteristics of persistent vegetation (Efnergent, Scrub-shiub, and/or Forested Cowardin classes)

Wetland has persistent, ungrazed, vegetation for > z/3 of area points=5

Wetland has persistent, ungrazed, vegetation from Y. to 1/s/of area éoints = E)
Wetland has persistent, ungrazed vegetation from Yotox /s of area points = -
Wetland has persistent, ungrazed vegetatiion < ’il_o_of area points =0

D 1.4. Characteristics of seasonal ponding or inundation:
This is the area of ponding that fluctuates every year. Do not count the area that is permanently ponded.

Area seasonally ponded is > % total area pf wetland points=3
Area seasonally ponded is % - % total allea of wetland points = 1
Area seasonally ponded is <% total area|of wetland Roints=0=P

Totalfor D 1 J Add the points in the boxes above | & -
Rating of Site Potential ifscoreis:__ 12-16=H “6-11=M| | 0-5=L Record the rating on the first page

D 2.0. Does the landscape have the potential to support the water quality function of the site?

D 2.1. Does the wetland receive stormwater distharges? Yes=1 @ (-
D 2.2. Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? s=1"No=0 )
D 2.3. Are there septic systems within 250 ft of the wetland? | Yes=1 Mo = o<
D 2.4. Are there other sources of pollutants conjing into the wet!a|i1d that are not listed in questions
D2.1-D2.3? Source Yes=1 <
Total for D 2 s Add the points in the boxes above (
Rating of Landscape Potential If scoreis:___ 3 T4 =H _“1of2=M __0=L Record the rating on the first page

D 3.0. Is the water quality improvement prc}vided by the sitef valuable to society?

D 3.1. Does the wetland discharge directly (i.e.,iwithin 1 mi) to 4 stream, river, or lake that is on the 303(d) list?
Yes=1(No=0) &
D 3.2. Is the wetland in a basin or sub-basin whére water quality is an issue in some aquatic resource [303(d) list,

eutrophic lakes, problems with nuisance and toxic algae]: (‘V'é'§= iﬁ% =0 )
D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality (ansggLYES
if there is a TMIDL for the draoinage or ba.j n in which the wetiand is found)? Yes=2 = -~
TotalforD 3 i Add the points in the boxes above {
Rating of Value If scoreis:___2-4=H __fi =M ___0=L Record the rating on the first page
Wetland Rating System for Eastern WA: 2014 Update 5
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Wetland name or number A

-~ DEPRESSIONAL WETLANDS - - S R
3 -ﬁlndicators that he site funcu s to reduce ﬂoodlns aﬂd er 05‘0"-' C pe

D 4, 0 Does the sne have the potentlal to roduce flooding I.ar]d erosion?

D 4.1. Characteristics of surface water outflows

Wetland has no surface water outlet points= 8

Wetland has an intermittently flowing o oin

Wetland has a highly constricted permangntly flowing outlet points = 4

Wetland has a permanently flowing uncanstricted surface autlet points =0 H

{If outlet is a ditch and not permanently flowing treat wetlo nd as “intermittently flowing®)

D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For
wetlands with no outlet, measure from the surface of permanent water or deepest part (if dry).
Seasonal ponding: > 3 ft above the lowes} point in wetland 'rr the surface of permanent ponding points = 8
Seasonal ponding: 2 ft - < 3 ft above the Ipwest point in wetland or the surface of permanent pondingpoints = 6

The wetland is a headwater wetland points =4

Seasonal ponding: 1 ft -< 2 ft points = 4

Seasanal ponding: 6in-< 1 ft =2

Seasonal ponding: < 6 in or wetland has gnly saturated soils &ED o
TotalforD 4 ' o Add the points in the boxes above “
Rating of Site Potential Ifscoreis;___12-16=H __6-11=M| |»0-5=1 Record the rating on the first page

D 5.0. Does the landscape have the potent#al to support the hydrologic functions of the site?

D S.1. Does the wetland receive stormwater discharges? ' Yes = 1 o)
D 5.2.1s > 10% of the area within 150 ft of the yetland in a land use that generates runoff? @es =1 )Jo =0 {

D 5.3. Is more than 25% of the contributing basjn of the wetland covered with intensive human land uses?

Yes=1@ o

TotalforB5 s Add the points in the boxes above t
Rating of Landscape Potentlal If scoreis:___33H ___'{_1 or2=M| __ 0=l Record the rating on the first page

|
D 6.0. Are the hydrologic functions providet by the site vaiuable to society?

D 6.1. The wetland is in a landscape that has fldoding problems
Choose the description that best matchef conditions around the wetland being rated. Do not add points.
Choose the highest score if more than ong condition is met.
The wetland captures surface water thatwould otherwise flow down-gradient into areas where flooding has
damaged human or natural resources {e.g., houses or sal on redds), AND

Flooding occurs in sub-basin that isimmediately do rLgradlent of wetland paipts =2
surface flooding problems are in a jub-basin farther down-gradient

The existing or potential outflow from the wetland is so con nstrained by human or natural conditions that the
water stored by the wetiand cannot reach areas that flood.

Explain why points =0 '
There are no problems with flooding do\Jtnstream of the wétland points=0
D 6.2. Has the site has been identified as imparfant for flood stg rdge or flood conveyance in a regional flood control =
plan? Yes=2 Na=DBq
TotalforD 6 > Add the points in the boxes above .
Rating of Value if scoreis:___2-4=H _’1 =M _ 0=L Record the rating on the first page
Wetland Rating System for Eastern WA: 201 Update 6
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Wetland name or number ﬁ

mmw_,_,_ INCTIONS - Indicators that site ,j,nmons dLrovide important habitat -
H 1.0. Does the wetland have the potential to provide hab[tdt for many species?

H 1.1. Structure of the plant community:
Check the Cowardin vegetation classes present and categc:riLs of emergent plants. Size threshold for each
category is >= % ac or >= 10% of the wetlgnd if wetland is|< 2.5 ac.

__ Aquatic bed
ynergent plants 0-12 in (0-30 cm) h}h are the highest Jayer and have > 30% cover

_* Emergent plants >12-40 in (>30-100 km}) high are the highest layer with >30% cover
____Emergent plants > 40 in (> 100 cm) High are the highest layer with >30% cover
b-shrub (areas where shrubs haye >30% cover) 4 or more checks: points =3
__~ Forested (areas where trees have >30% cover} 3 checks: points =2
2 checks: poin@ ,
1 check; points =0

H 1.2. Is one of the vegetation types Aquatic Befi? ' Yes=1 e

H 1.3. Surface water
H 1.3.1. Does the wetland have areas of gpen water (without emergent or shrub plants) over at least % ac OR
10% of its area during the March to early June OR in August to the end of Septembs
for Lake Fringe wetlands. Yes=3points& gotoH 1.4
H 1.3.2. Does the wetland have an intermjittent or permanent, and unvegetated stream w:thm 1ts boundaries,
or along one side, over at least % ac or 10% of its afea? Answer yes only if H 1.3.1 is No.

EE=3IHNo=0 | 3

H 1.4. Richness of plant species
Count the number of plant species in the|wetland that cover at least 10 ft?, Different patches of the same
species can be combined to meet the size|threshold. You do|not have to name the species.

Do not include Eurasian milfoil, reed candrygrass, purple lposestrife, Russian ofive, Phragmites, Canadian
thistle, yellow-flag iris, and saltcedar (Tamarisk)

# of species Scoring: > 9 spégies: ;7;'“5\""2.3
4-9 speciespoints = 1 L

< 4 species: points = ¢

H 1.5. interspersion of habitats Figure__
Decide from the diagrams below whethef interspersion amopng types of plant structures {described in H 1.1),

and unvegetated areas (open water or mpdﬂats) is high, maderate, low, or none.
Use map of Cowardin and emergent plant classes preparéd for questions H 1.1 and map of open water from
H 1.3. If you have four or more plant closkes or three classes and open water, the rating is aiways high.

— O @O

None = 0 points 1 poin Moderate = 2 points

]l

i

All three diagrams in this row are
High = 3 points

Riparian braided channels with 2 classes

Wetland Rating System for Eastern WA: 201¢ Update 13
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A

Wetland name or number

H 1.6. Special habitat features
Check 3#e habitat features that are present in the wetiand. The number of checks is the number of points.

__¥oose rocks larger than 4 in OR large| downed, woody debris (> 4 in diameter) within the area of surface

ding or in stream.
__¥ Cattails or bulrushes are present within the wetland.
___ Standing snags (diameter at the bottom >4 in) in theEmztland or within 30 m (100 ft) of the edge.

____Emergent or shrub vegetation in aregs that are perm n ntly inundated/ponded.

____Stable steep banks of fine material that might be use beaver or muskrat for denning {> 45 degree
slope) OR signs of recent beaver actjvity

____Invasive species cover less than 20% in each stratum of vegetation {canopy, sub-canapy, shrubs,
herbaceous, moss/ground cover)

TotalforH1 Add the points in the boxes above

Z

-0

Rating of Site Potential Ifscoreis:___15-18=H| ~ 7-14=M | 0-6=L Record the rating on the first page

H 2.0. Does the landscape have the potentigl to support habitat functions of the site?

H 2.1. Accessible habitat {only area of habitat aljutting wetland), If tatal accessible habitat is:

Colculate: 48 % undisturbed habitat _ < +[(% moderalte and low intensity fand uses)/2} ___ = 20%

> /3{33.3%) of 1 km Polygon a

20-33% of 1km Polygon | points =2

10-19% of 1km Polygon points=1

<10% of 1km Polygon points=0
H 2.2. Undisturbed habitat in 1 km Polygon aroynd wetland.

Colculate: %% % undisturbed habitat ___| _+ [(% moderate and low intensity land uses)f2] ____= 70 g

Undisturbed habitat > 50% of Polygon 3

Undisturbed habitat 10 - 50% and in 1-3 gatches points = 2

Undisturbed habitat 10 - 50% and >3 patT:hes points=1

Undisturbed habitat < 10% of Polygon _ points =0
H 2.3. Land use intensity in 1 km Polygon:

> 50% of Polygon is high intensity land usp points = (- 2)

Does not meet criterion above @

H 2.4. The wetland is in an area where annual r3infall is less tha||1 12 in, and its water regime is not influenced by
irfigation practices, dams, or water contr bl structures. Geneyally, this means outside boundaries of .
reclamation areas, irrigation districts, or feservoirs | Yes=3 5

—

Total for H 2 [ Add the points in the boxes above

& 0

Rating of Landscape Potential If score is: ____{4—-9 =H ___1-3=M | __<1=L Record the rating on the first page

H 3.0. Is the habitat provided by the site vajuable to society?

H 3.1. Does the site provide habitat for species +alued in laws, rfgulations, or policies? Choose the highest score
that applies to the wetland being rated
Site meets ANY of the following criteria: points = 2
— It has 3 or more priority habitats within 100 m (see quendix B}
—— |t provides habitat for Threatened o Endangered species (any plant or animal on state or federal lists)
— Itis mapped as a location for an indiyidual WDFW sp acqes
— Itis a Wetland of High Conservation Value as determined by the Department of Natural Resources
— It has been categorized as an importgnt habitat site in 4 local or regional comprehensive plan, in a

Shoreline Master Plan, or in a waterghed plan
Site has 1 or 2 priority habitats within 100 m (see Appendix B) (Eoints =1
Site does nat meet any of the crite)r'a abgve points =0

Rating of Value if scoreis:__2=H _il =M 0=L Record the rating on the first page

Wetland Rating System for Eastern WA: 2014 Update 14
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Wetland name or number___ 7 i

ON SPECIAL CHARACTERISTICS

wetland may meet the criteria for more than one set of special characteristics. Record all those that apply. NOTE:

All wetlands should also be characterized hased on their

Please determine if the wetland meets the attributes described below and circle the appropriate category. NOTE: A
;};ctions.

SC 1.0. Vernal pools
Is the wetland less than 4000 ft*, and ddes it meet at least kwo of the following criteria?
— Its only source of water is rainfall or snowmelt from 3 small contributing basin and has no groundwater
input.
-— Wetland plants are typically present pnly in the spring; the summer vegetation is typically upland
annuals. If you find perennial, obligate, wetland pfamt, the wetland is probably NOT a vernal pool.
— The soil in the wetland is shallow [< 1 ft (30 cm)deep] and is underlain by an impermeable layer such as
basalt or clay.
— Surface water is present for less than 120 days during the wet season. .
Yes-Go to SC 1.1
SC 1.1. Is the vernal pool relatively undisturbed jn February and March?

Yes+ Goto SC 1.2 No|= Not a vernal pool with special characteristics

Cat. il

SC 1.2. Is the vernal pool in an area where therd are at least 3 sﬁparate aquatic resources within 0.5 mi (other
Cat. i

wetlands, rivers, lakes etc.)? Yes = Category Il No = Category Il}

SC 2.0. Alkali wetlands
Does the wetland meet one of the following criteria?
— The wetland has a conductivity > 3.0 mS/em.
— The wetland has a conductivity between 2.0 and 3.0 mS, and more than 50% of the plant cover in the
wetland can be classified as “alkalil’ species (see Table 4 for list of plants found in alkali systems).
— If the wetland is dry at the time of lyour field visit, e.i central part of the area is covered with a layer of
salt.
OR does the wetland unit meet two of the following three sub-criteria?
— Salt encrustations around more thgn 75% of the e gé of the wetland
- More than ¥% of the plant cover copsists of species is:ted on Table 4
— A pH above 9.0. All alkali wetlands have a high pH, but please note that some freshwater wetlands
may also have a high pH. Thus, pH|alone is not a gaod indicator of alkali w : Cat.|

Yes = Category i = Not an alkali wetla
SC 3.1. Has the WA Department of Natural Resgurces updated t

Ir website to include the list gi\Wetlendeaf gl
Conservation Value? Yes — Go to SC 3. m

SC 3.2. Is the wetland listed on the WDNR data]ase as a Wetland of High Conservation Value?

SC 3.0. Wetlands of High Conservation Value (WHCV)

-

Yes = Category | No = Not a WHCV Cat.|
SC 3.3. Is the wetland in a Section/Township/Rdnge that contains & Natural Heritage wetland?

http://www1.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetiands.pdf - "““‘Q
HP/WDNR and go to SC 3 = Not a

Yes — Contact
SC 3.4. Has WDNR identified the wetland withirj the S/T/R as a Wetland of High Conservation Value and it is listed

on their website? Yes = Category! No =Not a WHCV

Wetland Rating System for Eastern WA: 2014 Update 15
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Wetland name or number

$C 4.0 Bogs and Caicareous Fens
Does the wetland (or any part of the we
calcareous fens? Use the key below to i
SC 4.1. Does an area within the wetland have o

identlfy organic soils.
5C4.2.

pond?
5C4.3.
the total plant cover consists of species

SC44.

{or combination of species} listed in Tab

SC4.5.

mucks?

SC4.6.
AND one of the two following conditio

— Mari deposits [calcium carbonate {C3

Do the species listed in Table 6 comprisnj

is met:

you will still need to rate the wetland bgsed on Its functions.
nic soil horizonhs {i.e., layers of organic soil), either peats or

n

mucks, that compose 16 in or more of the first 32 in of the

Does an area within the wetland have organic soils, eith
bedrock or an impermeable hardpan sugh as clay or vol

Does an area within the wetland have mpre than 70% cover of mosses at ground leve
Table 57
NOTE: If you are uncertain about the exfent of mosses in the understory, you may substitute that criterion
by measuring the pH of the water that sgepsinto a hole i:lu:g at least 16 in deep. If the pH is less than 5.0
and the plant species in Table 5 are presgnt, the wetland is
is an area with peats or mucks forested (> 30% cover) wi
hemlock, lodgepole pine, quaking aspen| Engelmann sprucg, or western white pine, AND any of the species
5 provide morg than 30% of the caver under the canopy?

CO3) precipitat:

—— The pH of free water is 26.8 AND eldctrical conductivity
Yes = Is a Category | calcareous fen No = Is not a calcareous fen

land unit} meet bdth the criteria for soils and vegetation in bogs or
ntify if the wetland is a bog or colcareous fen. If you answer yes

soil profile? See Appendix C fo

Yes-GotoSC4.3

r peats or mucks, that are less than 16
nic ash, or that are floating-or
Yes~GotoSC4.3 ND

deep over

AND at least 30% o
Yes = Category | bog No-GotoSC4.4

a bog.
subalpine fir, western red cedar, western

Yes = Category | bog No-Go to$C4.5

Do the species listed in Table 6 comprise|at least 20% of the total plant cover within an area of peats and
Yes = Is a Calca
at least 10% of 'h¢ total plant cover in an area of peats and mucks,

us Fen for purpose of rating No —Go to SC 4.6

dceur on the soil surface or plant stems
is 2 200 uS/cm at multiple locations within the

Cat.|

Cat. |

wetland

5C 5.0. Forested Wetlands

Does the wetland have an area of f

in question H 1.1)

rest rooted witl'ﬁn its boundary that meets at least one of
the following three criteria? {Continue only if you have identified that a forested class is present

— The wetland is within the 100 year floodplain of a river or stream

— Aspen {Populus tremuloides) represents at least 20% of the total cover of woody species

— There is at least % ac of trees (gven in wetlan
“old-growth” according to the definitions for 1:'ih se priority habitats developed by WDFW

(see definitions in question H3.1)
Yes —Go to{SC5.1

maller than 2.5 ac) that are “mature” or

ot a forested wetland with spedial characteristics

SC5.1.
growing native trees {see Table 7)?
SCS5.2.
of woody species?
sSC5.3.

SC5.4.

Does the wetland have a farest canopy|where more than
Does the wetland have areas where aspen {(Populus tr

Does the wetland have at least % acre With a forest canopy where more than 50% of the treg
cover) are fast growing species {see Taple 7)?

Is the forested component of the wetlapnd within the 1
Yes = Categoryll No=

loides) represents at least 20%.0
Yes = Category |

Yes = Category il No
- floodplain of & FiVér or Stream?—
3 forested wetland with special charactesistics™

0% of the tree species (by co
Yes = Category | i% 0

Cat. 1

Cat. |

Cat. li

Cat.ll

Category of wetland based on Special Chara

If you answered No for all types, enter “Not

ristics

Choose the highest rating If wetland falls into|several categories
plicable” on Su

mary Form

A

Wetland Rating System for Eastern WA: 201
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~— Juniper Savannah: All juniper woodlan

Note: All vegetated wetlands are by definitign a priority hab

Appendix B: WDFW Priority

[4)

wildlife (fuII descriptions in WDFW PHS

0ld-growth /Mature forests: Old-grow
and structural characteristics due to the
with 10 trees/ac (25 trees/ha) that are 3
¢m) diameter. Downed logs may vary fi

human-caused alterations to the stand

functions. Mature forests — Stands with dverage diameters
100%; decay, decadence, humbers of sn3gs, and quanti

21in (53 cm) db
m abundant to

H

ill be absent or|sg

Q

abitats in Eastern Washington

f WDFW priority habitats, and the counties in which they can be
. |Priority Habitat and Species List. Olympia, Washington. 177 pp.
access the list from here:

,and 1-3 snags/ac (2.5-7.5 snags/ha) that are > 12-14 in (30-35
ent. Canopies may be single or multi-layered. Evidence of
slight as to not affect the ecosystem's essential structures and
exceeding 21 in (53 cm) dbh; crown cover may be less than
flarge downed material is generally less than that found in old-

growth; 80-200 years old west and 80-150 years old east of the Cascade crest.

Oregon White Oak: Woodland stands df pure oak or o3k

camponent is important (full descriptions in WDFW PH.Z:F

Riparian: The area adjacent to aquatic ystems with flo

ecosystems which mutually influence eath other,

Instream: The combination of physical,

functional life history requirements for if'»stream fish and y

biological, and thi

conifer associations where canopy coverage of the oak
ort p. 158 - see web link above).

ng water that contains elements of both aquatic and terrestrial

emical processes and conditions that interact to provide
wildlife resources.

Caves: A naturally occurring cavity, recess, void, or syster

i

1 of interconnected passages under the earth in soils, rock, ice, or

other geological formations and is large pnough to cont

Cliffs: Greater than 25 ft (7.6 m) high and occurring beloy

Talus: Homogenous areas of rock rubbl

ranging in ave{a
and/or sedimentary rock, including riprp slides and m n%

Smags and Logs: Trees are considered gnags if they are d¢
cavity excavationfuse by wildlife. Priorify snags have a di3

a human.
v 5000 ft elevation.

e size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
tailings. May be associated with cliffs.

ead or dying and exhibit sufficient decay characteristics to enable

meter at breast height of > 12 in (30 cm)in eastern Washington

and are > 6.5 ft (2 m) in height. Priority|ogs are> 12in|(3

Shrub-steppe: A nonforested vegetatio
conspicuous but discontinuous layer of s

|
Eastside Steppe: Nonforested vegetatidn type deminat d
bunchgrasses, or a combination of bath. [Bluebunch wheat
component along with Idaho fescue {Festuca idahoensis), §
needlegrasses (Achnatherum spp.).

ts.
itz

elsewhere.

Wetland Rating System for Eastern WA: 201
Effective January 1, 2015

Appendix B

it Update

0 cm ) in diameter at the largest end, and > 20 ft (6 m) long.

type consisting of one or more layers of perennial bunchgrasses and a
hrubs (see Eastside Steppe for sites with little or no shrub cover].

by broadleaf herbaceous flora (i.e, forbs), perennial

grass (Pseudoreegneria spicata) is often the prevailing cover
yandberg bluegrass (Poa secunda), rough fescue (F. campestris), or

it but are not included in this list because they are addressed

1




l ‘
Wetland name or number_B_
| .
RATING SUMMARY - Eastern Washington
Name of wetland {or ID #): Ho T3/ Wettd IZ pate of site visit: 2 2/22-7/13
Rated by 2’ S-ffwu Trzlined by Ecology? _-_/735 ___ No Date of training
HGM Class used for rating p—«.wu/ Wetland has multiple HGM classes? Y N
NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial pljoto/map
OVERALL WETLAND CATEGORY —(based on functions _Apecial characteristics___)
1. Category of wetland based on FUNCTIONS
| ?co:s_ for I)ear.hd
unction base
Category | —[Total score =22-27 on three
Category li —{Total score +19-21 ;g;:,':_,g,sof ratings
+ =16 is not
Category Il + Total score |=16-18 important)
Category IV + Total score = 9-15
! I 9=H,HH
Circle the approgriate ratings 7 =HMM
Site Potential H WM (D[ L [H ML 6= HM,L
Landscape Potential [H (MJL |H | O 6=MMM
Value H L |H | L |[H M L | ToTAL gf:'\'d'LI;:L
Score Based on o > 2= MLL
Ratings - r 7 /8 3=LLL
2. Category based on SPECIAL cnnmcrsmsncs of wetland
e 52 Sk : _ o p s Cirded “__ ipproprio! = i iR
Alkali I
Wetland of High Conservatian Value I
Bog and Calcareous Fens 1
0ld Growth or Mature Fores} — slow growing 1
Aspen Forest I
0ld Growth or Mature Fores} — fast growing I
Floodplain forest I
None of the above i /
|
Wetland Rating System for Eastern WA: 2014 Updap;elg 1
Rating Form - Effective January 1, 2015
i
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Wetland name or number E

Maps and figures required to answer questions correctly for Eastern Washington

Depressional Wetlands

L i . TToanswerquestions: | Figure ¥ |
Cowardin plant classes and classes of emérgents D13, H1.1,H15
Hydroperiods (including area of open water for H 1.3) D14,H12,H13
Location of outlet (can be added to map df hydroperiods) D11,D4.1
Boundary of area within 150 ft of the wetland {can be added to another figure) | D2.2,D5.2
Map of the contributing basin | D53
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23
polygons for accessible habitat and undisfurbed habitat
Screen capture of map of 303(d) listed wdters in basin (from Ecology website) D3.1,D3.2
Screen capture of list of TMDLs for WRIA [n which wetland is found (website) D33

Riverine Wetlands
Cowardin plant classes and classes of emérgents H1.1,H15
Hydroperiods H12,H13
Ponded depressions R1.1
Boundary of area within 150 ft of the wetjand (can be added to another figure) | R 2.4
Map of the contributing basin | R2.2,R2.3,R5.2
Plant cover of trees, shrubs, and herbacegus plants Z R1.2,R4.2
Width of wetland vs. width of stream {can be added to another figure) R4.1
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website) | R3.1
Screen capture of list of TMDLs for WRIA jn which wetland is found (website) R3.2,R3.3

Lake Fringe Wetlands

Cowardin plant classes and classes of emergents

L11, L41,H11,HLS

Plant cover of trees, shrubs, and herbacepus plants

L12

Boundary of area within 150 ft of the weiland {can be ad

ded to another figure)

L2.2

polygons for accessible habitat and undi

1 km Polygon: Area that extends 1 km fragm entire wetlar|
urbed habitat

d edge - including

H21,H22,H23

Screen capture of map of 303(d) listed w*ters in basin (fr

lom Ecology website)

L3.1,L3.2

Screen capture of list of TMDLs for WRIAlin which wetland

s found (website)

L33

Slope Wetlands

Cowardin plant classes and classes of emprgents H131,H1S
Hydroperiods H12,H13
Plant cover of dense trees, shrubs, and Herbaceous plants S13

Plant cover of dense, rigid trees, shrubs, pnd herbaceous plants s4.1

{can be added to figure above)

Boundary of area within 150 ft of the wetland {can be added to another figure) | $2.1,55.1

1 km Polygon: Area that extends 1 km frgm entire wetiand edge - including
polygons for accessible habitat and undigturbed habitat

H21,H22,H23

Screen capture of map of 303(d) listed waters in basin (fron

n Ecology website)

$3.1,53.2

Screen capture of list of TMDLs for WRIA|in which wetland

s found (website)

533
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Wetland name or humber

HGM CIassnflcatlop of Wet land in Eastern Washington

-pro_;_:___ have ‘multiglle HGM clasde
.questims 1 - _.,.apply, andgotﬁ 9= : esﬁnn 5

1. Does the entire unit meet both of the following criteria?
___The vegetated part of the wetland is on the water side of the Ordinary High Water Mark of a body
of permanent open water (without any plants on the surface) that is at least 20 ac (8 ha} in size
___Atleast 30% of the open water area is deepe than 10 ft (3 m)

)me entire wetland unit meet all of the following criteria?
__}h{wetland is on a slope (slope can be very gradual),
___The water flows through the wetland in one direction (unidirectional) and usually comes from
seeps. It may flow subsurface,(as sheetflow, orin a swale without distinct banks;
___The water leaves the wetland without bei dlmpounded

YES - The wetland class is Slope
Loy Oiface water does not pond in these type of wetlands except occasionally in very small and

shallow depressions or behind hummocks (depressions are usually <3 ft diameter and less than 1 foot

deep).
3. Does the entire wetland unit meet all of the fo lnwmg criteria?

___The unit s in a valley, or stream channel, where it gets inundated by overbank flooding from that

stream or river;
___The overbank flooding occursiat least once every 10 years.

e |
,W YES - The wetland class is Riverine
The Riverine wetland can ¢ontain depressions that are filled with water when the river is not

flooding.

YES + he wetland class is Lake Fringe (Lacustrine Fringe)

4. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the ypar. This means that any outlet, if present, is higher than the interior

of the wetland. !
| /‘—_\-‘
NO-goto5 ! (" YES - The wetland class is Dep@

|
5. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the|base of a s]oFE may grade into a riverine floodplain, or a small
I

stream within a Depressional wetland has a zohe of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-4 APPLY TO DIFFERENT
AREAS IN THE WETLAND UNIT (thake a rough sketch to help you decide). Use the following table to
identify the appropriate class to use for the ratm‘g system if you have several HGM classes present
within the wetland unit being scored.

Wetland Rating System for Eastern WA: 2014 Update 3
Rating Form - Effective January 1, 2015




S

Wetland name or number

NOTE: Use this table only if the cl3ss that is recommended in the second column represents 10% or
more of the total area of the wetlapd unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the wetland uniit; classify the wetland using the class that represents more than

90% of the total area.
|
"GN classes within the etland unit baing rated | HGM Class to use i rating _
Slope + Riverine Riverine
> ’ Slope + Ddpressional C_ Depressiona
Slope + Lake Fringe Lake Fringe

Depressional + Riverine (the riverine portion is within
the boundary jof depression)

Depressional

Depressional|+ Lake Fringe

Depressional

Riverine + Lake Fringe

Riverine

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have more

than 2 HGM classes within a wetland|\boundary, classify the wetland as Depressional for the rating.

Wetland Rating System for Eastern WA: 2014 Update
Rating Form - Effective January 1, 2015




Wetland name or number.

Wetland has no surface water outlet ints=5S
Wetland has an intermittently flowing outlet ( points=3 :
Wetland has a highly constricted permangently flowing o poinis=3
Wetland has a permanently flowing, uncénstricted, su outlet points=1 =
D 1.2. The soil 2 in below the surface (or duff layer) is true clay Fr true organic {use NRCS definitions of soils)
YES =3 ==
D 1.3. Characteristics of persistent vegetation (Emergent, Scrubg-slrrub and/or Forested Cowardin classes)
Wetland has persistent, ungrazed, vegetation for > /3 of area points=5
Wetland has persistent, ungrazed, vegetstion from ito 2/; of area ints =
Wetland has persistent, ungrazed vegetation from /,0td <[*/; of area oints = /
Wetland has persistent, ungrazed vegetation < / 10 Of area points = 0
D 1.4. Characteristics of seasonal ponding or inindgtlgn.
This is the area of ponding that fluctuates every year. Do nat count the orea that is permanently ponded.
Area seasonally ponded is > % total area|of wetland oints=3
Area seasonally ponded is ¥% - % total ajea of wetland ints = 1o
Area seasonally ponded is< % total are:J of wetland points=0 {
Total forD 1 Add the paints in the boxes above a5

Rating of Site Potential If scoreis:___12-16 = H Record the rating on the first page

D 2 1. Does the wetland receive stormwater dls{charges? Yes = 1( No = E l D
D 2.2. Is > 10% of the area within 150 ft of the wetland in land pses that generate pollutants? 0=0
D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 '-‘HET-

D 2.4, Are there other sources of pollutants confiing into the werland that are not listed in questions
D 2.1-D 2.3? Source

(

(]
Yes=1 C)

L

Totalfor D 2 / Add the paints in the boxes above
Rating of Landscape Potential If scoreis: 3 T4 =H __ 1ar2=M __ 0=L Record the rating on the first page

"D 3.0.15 the water quality improvement provided by the gite valuable 1o soclety?.
D 3 1 Does the wetland discharge directly {i.e.,[within 1 mi} to & stream, river, or fake that is on the 303(d) list?
Yes=1 = ~~
D 3.2. Is the wetland in a basin or sub-basin where water quality is an issue in some aquatic resource [303(d) list,
eutrophic lakes, problems with nuisance rnd toxic algae]? @’ No=0 {

D 3.3. Has the site been identified in a watershedd or local plan as kmportant for maintaining water quality (answer YES o

if there is @ TMDL for the drainage or basjn in which the wetland is found)? Yes=2
Total forD 3 L I Add the points in the boxes above !
Rating of Value If scoreis:___2-4=H _Jﬁ =M __o0=1 - Record the rating on the first page
Wetland Rating System for Eastern WA: 2014 Update - 5
Rating Form - Effective January 1, 2015
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Wetland name or number

D 4.1. Characteristics of surface water outflows|from th

Wetland has no surface water outlet
Wetland has an intermittently flowing o
Wetland has a highly constricted perma

{If outlet is a ditch and not permanently flowing treat wetl

let

ently flowing outlet
Wetland has a permanently flowing uncdnstricted surface gutlet

e wetlahd’.

points = 8
points =

points = 4
points =0

ind as “intermittently flowing”)

Seasonal ponding: > 3 ft above the lowes}

The wetland is a headwater wetland
Seasonal ponding: 1ft - <2 ft
Seasonal ponding: 6in-<1ft

D 4.2. Depth of storage during wet periods: Estimate the heigh
wetlands with no outlet, measure from the surface of pe

Seasonal ponding: 2 ft - < 3 ft above the lpwest point in we

point in wetland

Seasonal ponding: < 6 in or wetland has gnly saturated soils

of ponding above the bottom of the outlet. For

nnent water or deepest part (if dry).
or the surface of permanent ponding points = 8
tland or the surface of permanent pondingpoints =6

oints = 4
haints=Th
points = 2
points =0

&

TotalforD 4 o | Add the points in the boxes above
Rating of Site Potentlal Ifscoreis:__ 12-16=H _“6-11=M | 0-5=L Record the rating on the first page
D5 pe have the potentipl to support

>D 5.1". bées the wétland receive stofmwater dist:harges?

D 5.2.Is > 10% of the area within 150 ft of the +vet|and inaland u

se that generates runoff?

D 5.3. Is mare than 25% of the contributing bas|n of the wetlanf ¢

overed with intensive human land uses?

Yes = 1 No=0p

o

TotalforD5

Add the paints in the boxes above

\

Rating of Landscape Potential Ifscoreis:__ 3=

Record the rating on the first page

fog videt

D 6.1. The wetland is in a landscape that has flopding problems.

Choose the description that best matche:

Explain why

Flooding occurs in sub-basin that is jmmediately do
Surface flooding problems are in a gub-basin farthe

conditions around the wetland being rated. Do not add points.
Choose the highest score if more than ong condition is met,
The wetland captures surface water that|would otherwisg flow down-gradient into areas where flooding has
damaged human or natural resources {e.g., houses or salmon redds), AND

The existing or potential outflow from the wetland is so donstrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flocxd.

j—gradient of wetland

points = 2
own-gradient

points =0

There are no problems with flooding domlnstream of the wetland

points =0

D 6.2. Has the site has been identified as impor{ant for flood storage or flood conveyance in a regional flood control

s

plan? Yes =2 @ =
Totalfor D 6 Add the points in the boxes above

i

Rating of Value Ifscoreis;__ 2-4=H __ 1=M

Wetland Rating System for Eastern WA: 2014 Update

Rating Form - Effective January 1, 2015

__o=L

Record the rating on the first page
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Wetland name or number

IRt TR sl A T

e e e
i

H 10 Doss the wetland have the potential

0 provide hab

PR 7 - T TR T

tfor many species?

H 1.1. Structure of the plant community:

Aquatic bed
/Ewergent plants 0-12 in (0-30 cm) hi

Check the Cowardin vegetation classes prgsent and cate#ri s of emergent plants. Size threshold for each
category is >= % ac or >= 10% of the wetld

nd if wetland is|< 2.5 ac.

h are the highest Jayer and have > 30% cover
nergent plants >12-40 in (>30-100 ¢m) high are the h

Emergent plants > 40 in (> 100 cm) high are the highest layer with >30% cover

est layer with >30% cover

Yes=1

____Scrub-shrub {areas where shrubs have >30% cover) 4 or more checks: points =3
___ Forested {areas where trees have >30% cover) 3 checks: points =2
2 checks: poi )
1 check: points =0
H 1.2. is one of the vegetation types Aquatic Beq?

H 1.3. Surface water
H 1.3.1. Does the wetland have areas of o

10% of its area during the March

for Lake Fringe wetlands.

or along one side, over at least %

H 1.3.2. Does the wetland have an intermJttent or permar

to early June O

ac or 10% of its

pen water (wlthrut emergent or shrub plants) over at least % ac OR
in August to the end of September2.Answer Y}
i‘Yes =3 points & goto H 1.4 No
e

area? Answer yes only if H1.3.1 is

t, and unvegetated stream within its boundaries,
No.

No=0

H 1.4, Richness of plant species

species can be combined to meet the size |
Do not include Eurasian miffoil, reed canal

# of species

Count the number of plant species in the wetiand that coy
threshold. You do
fygrass, purple loosestrife, Russian olive, Phragmites, Canadian
thistle, yellow-flag iris, and saltcedar (T arr*an‘sk)

ye

at least 10 ft>. Different patches of the same
not have to name the species.

Scoring: > 9 species: points =2
ES species: points =1 )

< 4 species: points =0

H 1.5. Interspersion of habitats
Decide from the diagrams below whether|
and unvegetated areas (open water or my

Use map of Cowardin and emergent plont]

NQne =0 pbi;;

H 1.3. If you have four or more plant classgs or three cla

interspersion am

dflats) is high,
classes prepa;£

All three diagrams in this row are
High = 3 points

ees\and open water, the rating is always high.

ng types of plant structures (described in H 1.1},
derate, low, or none.

or questions H 1.1 and map of open water from

| o

Moderate = 2 points

Riparian braided channels with 2 classes

Figure__

Wetland Rating System for Eastern WA: 2014
Rating Form ~ Effective January 1, 2015

Update
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Wetland name or number “
H 1.6. Special habitat features
Ch‘gyhe habitat features that are preseft in the wetland. The number of checks is the number of points,
__ Loose rocks larger than 4 in OR large, downed, woody debris (> 4 in diameter) within the area of surface
)ondlng orin stream.
___“Cattails or bulrushes are present within the wetland|
_____Standing snags (diameter at the bottpom > 4 in) in the wetland or within 30 m (100 ft) of the edge.
_____Emergent or shrub vegetation in aregs that are perm a‘xently inundated/ponded.
___Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 45 degree
slope) OR signs of recent beaver actjvity
____Invasive species cover less than 20% in each stratum of vegetation {canopy, sub-canopy, shrubs, o
herbaceous, moss/ground cover)
TotalforH1 - Add the points in the boxes above 7
Rating of Site Potential fscoreis:____15-18=H | ¢ 7-14=M | [ 0-6=L Record the rating on the first page

“H 2.0. Does the landscape have the potenti

bito Support hiabitat functions of the site? ~

H 2.1. Accessible habitat (only area of habitat abutting wetland).

if total accessible habitat is:

Calculate: %2 % undisturbed habitat __{_ +[(% moderate and low intensity land uses)/2] ___ = Y&
> /5 (33.3%) of 1 km Polygon @
20-33% of 1km Polygon points = 2
10-19% of 1km Polygon points=1 :3
<10% of 1km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Polygon around wetland.
Colculate: 7 % undisturbed habitat _ <%+ [(% moderate and low intensity land uses)/2] = 74 %
Undisturbed habitat > 50% of Polygon
Undisturbed habitat 10 - 50% and in 1-3 gatches points = 2
Undisturbed habitat 10 - 50% and > 3 patthes points =1 ~3
Undisturbed habitat < 10% of Polygon points =0
H 2.3. Land use intensity in 1 km Polygon:
> 50% of Polygon is high intensity land us points = (- 2)
Daes nat meet criterion abave r baints = | e
H 2.4. The wetland is in an area where annual rdinfall is less than 12 in, and its water regime is not influenced by
irrigation practices, dams, or water control structures. Ganerally, this means outside boundaries of
reclamation areas, irrigation districts, or feservoirs Yes=3 (No=07 e
Total forH 2 -~ Add the points in the boxes above &
Rating of Landscape Potential If score is: "f4-9 EH _ 1-3=M __ <1=L Record the rating on the first page
_H 3.0. Is the habitat provided by the site valuable to society? =

H 3.1. Does the site provide habitat for species yalued in laws,
that opplies to the wetland being rated

Site meets ANY of the following criteria:

It has 3 or more priority habitats with
It provides habitat for Threatened or
It is mapped as a location for an indi

in 100 m (see A

Shoreline Master Plan, or in a watershed plan

Site has 1 or 2 priority habitats within 100 m {see Appenﬁli B}

regPlations, or policies? Choose the highest score

Endangered species (any plant or animal on state or federal lists)
idual WDFW specles

It is a Wetland of High Conservation Yalue as determined by the Department of Natural Resources

It has been categorized as an important habitat site in a local or regional comprehensive plan, in a

i points =2
ppendix B)

_—

Site does not meet any of the criteri /a abave points = 0
Rating of Value If scoreis:____2=H _/i M o=L Rec%rd the rating on the first page
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|
Wetland name or numberi

CATEGORIZATION BASE

Please determine if the wetland meets the ottributes de

ON SPECIAL CHARACTERISTICS

wetland may meet the criteria for more
All wetlands should also be characterized

SC 1.0. Vernal pools
Is the wetland less than 4000 ft?, and dops it meet at least
— Its only source of water is rainfall or §
input.

annuals. If you find perennial, obligate, wetland plants,
— The soil in the wetland is shallow [< 1/ft (30 cm)deep] a
basailt or clay.
— Surface water is present for less than|120 days during t

$C 1.1. Is the vernal pool relatively undisturbed in February and M
Yes+GotoSC1.2 Ho

——Wetland plants are typically present ¢nly in the spnn 5 T

Inctions.
|

p of the following criteria?

owmelt from @ small contributing basin and has no groundwater

he summer vegetation is typically upland
l:he wetland is probably NOT a vernal pool.
d is underiain by an impermeable layer such as

ne wet season. .
Yes —Go to SC 1.1 %o = Not a vernal poo)
arch?

= Not a vernal pool with special characteristics

ribed below and circle the appropriate category. NOTE: A
cial characteristics. Record all those thot apply. NOTE:

SC 1.2. Is the vernal pool in an area where there
wetlands, rivers, lakes etc.)?

are at least 3 stz

rate aquatic resources within 0.5 mi {other
Yes = Category I No = Category il

Cat. 1l
Cat. ill

SC 2.0. Alkall wetlands

Does the wetland meet one of the fol
— The wetland has a conductivity > 3
— The wetland has a conductivity be

owing criteria?
0 mS/cm.
en2.0and 3

0

salt.
OR does the wetland unit meet two of| the following t . r
— Salt encrustations around more than 75% of the e%'g
— More than % of the plant cover corsists of species Ji
— A pH above 9.0. All alkali wetlandshave a high pH,

i SRR

]'nS, and more than 50% of the plant cover in the

wetland can be classified as “alkali] species (see Tet:lk 4 for list of plants found in alkali systems).
- If the wetland is dry at the time of your field visit, t q central part of the area is covered with a layer of

r sub-criteria?

of the wetland

ed on Table 4
but please note that some freshwater wetlands

SC3.3.1s the wetland in a Section/Township/Ra ins

SC 3.4. Has WDNR identified the wetland within|the S/T/Ras a

on their website?

es — Contact WN P/WDNR andgotoSC3

Natural Heritage wetland?

e

ﬁ‘b‘w:m;—

jand of High Conservation Value and it is listed
Yes = Category | No =Not a WHCV

may also have a high pH. Thus, pH plone is not a ggo indicator of alkali wetla Cat.|
Yes = Category | {lo= Not an alkali wetla
$C 3.0. Wetlands of High Conservation Valge (WHCV)
SC 3.1. Has the WA Department of Natural Resopirces updated their website to include the list of Wetlands of Hig
Conservation Value? Yes — Go to SC3.2 3
SC 3.2. Is the wetland listed on the WDNR databgse as a Wetland #f High Conservation Value? ™ ot
Yes = Category| No = Nota WHCV Cat. |

Wetland Rating System for Eastern WA: 2014 Update

Rating Form - Effective January 1, 2015
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Wetland name or number e

I
i
|
P i
i

SR R R,

'sc4.0

SC4.1.
SC4.2.

SC4.3.

SC4.4,

SC4.5.

SC4.6.

Bogs and Calcareous Fens

Does the wetland (or any part of the wetland unit) meet both the criteria for soils and vegetation in bogs or
caicareous fens? Use the key below to identify if the wetfand is a bog or calcareous fen. If you answer yes
you will still need to rate the wetland bosed on its functidns.

Does an area within the wetland have organic soil horlzdns {i.e., layers of organic soil), either peats or

mucks, that compose 16 in or more of tHe first 32 in of the soil profile? See Appendix C for
identify organic soils. | Yes—GotoSC4.3 ~Goto S
eep over

Does an area within the wetland have organic soils, either r'reats or mucks, that are less than 1

bedrock or an impermeable hardpan sudh as clay or voldanic ash, or that are floating-a E
pond? Yes—GotoSC4.3{ No=1s not a bog for ratln g
Does an area within the wetland have mpre than 70% c w{r of mosses at grount4evel AND at le
the total plant cover consists of species in Table 5? Yes = Category | hog No Go to SC 4.4
NOTE: If you are uncertain about the extent of mosses i the understory, you may substitute that criterion
by measuring the pH of the water that seeps into a hole ddg at least 16 in deep. If the pH is less than 5.0
and the plant species in Table 5 are present, the wetland is a bog.

Is an area with peats or mucks forested (> 30% cover) with subalpine fir, western red cedar, western
hemlock, lodgepole pine, quaking aspen| Engelmann spriuce, or western white pine, AND any of the species
{or cambination of species) listed in Table 5 provide more than 30% of the cover under the canopy?

Yes = Category | bog No-GotoSC4.5
Do the species listed in Table 6 comprise at least 20% of the total plant cover within an area of peats and
mucks? Yes = Is a Calca e«Eus Fen for purpase of rating No — Go to SC 4.6
Do the species listed in Table 6 comprise at least 10% of the total plant cover in an area of peats and mucks,
AND one of the two following conditions is met:

—- Marl deposits [calcium carbonate {C4C0,) precipitate] occur on the soil surface or plant stems
~—— The pH of free water is 2 6.8 AND el
wetland Yes Is a Cate ory | calcareous fen No =Is not a calcareous fen

rical conductivity is 2 200 uS/cm at multiple locations within the

Cat. |

Cat. |

SC 5.0. Forested Wetlands

Does the wetland have an area of forest rooted within its boundary that meets at least one of
the following three criteria? (Continue only if you h%ve identified that a forested class is present
in question H 1.1) ;
— The wetland is within the 100 year floodplain of a river or stream
— Aspen {Populus tremuloides) represents at least|20% of the total cover of woody species
— There is at least % ac of trees {even in wetlands §maller than 2.5 ac) that are “mature” or
“old-growth” according to the definitions for th;e prlonty habitats developed by WDFW
(see definitions in questlon H3.1) ; e ot

SC 5.1. Does the wetland have a forest canopy where more than |

of the tree species (by cover) are slow Cat. |
growing native trees (see Table 7)? Yes = Categoryl No-Go to SC5.2
SC5.2. Does the wetland have areas where aspen (Populus tr leImdes) represents at least 20% of the total cover Cat. |
of woody species? Yes = Category | No-GotoSC 5.3
SC 5.3. Does the wetland have at least % acre with a forest can p.y where more than 50% of the tree species (by Cat. It
cover) are fast growing species (see Table 7)? Yes = Category Il No— Go to SC5.4 )
SC 5.4. Is the forested component of the wetland within the 100 year floodplain of a river or stream?
Yes = Catpgory I No = P* ¢ a forested wetland with special characteristics Cat. ll
Category of wetland based on Special Characteristics ' '
Choose the highest rating if wetland falls into $everal categon'Ls' i "/9

If you answered No for all types, enter “Not Applicable” on Summary Form

Wetland Rating System for Eastern WA: 2014 Update 16
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Appendix B: W

O

DFW |

(see comply

found, in: Washington Department of Fish ar

http://wdfw.wa.gov/publications/00165/ws

Count how many of the following priority habitats are withi

of the land use between the wetland and the p

Aspen Stands: Pure or mixed stands of

Biodiversity Areas and Corridors: Aregs of habitat that

wildlife (full descriptions in WDFW PHS r{

Old-growth/Mature forests: Old-grow]
and structural characteristics due to the
with 10 trees/ac (25 trees/ha) that are >
cm) diameter. Downed logs may vary fro
human-caused alterations to the stand
functions. Mature forests — Stands with

Priority

pte description

il
riority habitat.
aspen greater t|

pport).

nfluence of firg
21in (53 cm)

im abundant to
ill be absent or

| ="

a

H

5 0
d Wildlife. 2008.
ifw00165 pdf or

Jabitats in Eastern Washington

f WDFW priority habitats, and the counties in which they can be
Priority Habitat and Species List. Olympia, Washington. 177 pp.
access the list from here:

o
4

30 ft (100 m) of the wetland: NOTE: This question is independent

hajn 1 ac {0.4 ha).

are relatively important to various species of native fish and

- Stands are highly variable in tree species composition
limate, and soils. In general, stands will be >150 years of age,
,and 1-3 snags/ac (2.5-7.5 shags/ha) that are > 12-14 in (30-35
sent. Canopies may be single or multi-layered. Evidence of

so slight as to not affect the ecosystem's essential structures and

erage diameters exceeding 21 in (53 cm) dbh; crown cover may be less than

100%; decay, decadence, numbers of sndgs, and quantit
growth; 80-200 years old west and 80-160 years old east of the Cascade crest.

Oregon White Oak: Woodland stands
component is important (full descriptio

Riparian: The area adjacent to aquatic s
ecosystems which mutually influence eag

Instream: The combination of physical,
functional life history requirements for i

Caves: A naturally occurring cavity, rec
other geological formations and is large

5
1nough to conts

pure oak or o

in WDFW PHS|r

ystems with fl
th other.

biological, and
nstream fish a

s, void, or sysf

Cliffs: Greater than 25 ft (7.6 m) high a

Talus: Homogenous areas of rock rubblg ranging in ave
and/or sedimentary rock, including riprap slides and m

Snags and Logs: Trees are considered shags if they are

cavity excavation/use by wildlife. Priori

and are > 6.5 ft (2 m) in height. Priority logs are> 12in

flarge downed material is generally less than that found in old-

k)/conifer associations where canopy coverage of the oak
port p. 158 - see web link above).

wiing water that contains elements of both aquatic and terrestrial

emical processes and conditions that interact to provide
d wildlife resources.

tem of interconnected passages under the earth in soils, rock, ice, or

in a human.

occurring beho+ 5000 ft elevation.

snags have a

(

rage size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
iné tailings. May be associated with cliffs.

ad or dying and exhibit sufficient decay characteristics to enable

d
difmeter at breast height of > 12 in (30 cm)in eastern Washington

0 cm ) in diameter at the largest end, and > 20 ft (6 m} long.

i

Shrub-steppe: A nonforested vegetatior type consisting jf one or more layers of perennial bunchgrassesand a
conspicuous but discontinuous layer of shrubs (see Eastsifle Steppe for sites with little or no shrub cover).

Eastside Steppe: Nonforested vegetatioh type dominated by broadleaf herbaceous flora (i.e, forbs), perennial

bunchgrasses, or a combination of both. Bluebunch whea
component along with Idaho fescue (Festuca idahoensis)

needlegrasses (Achnatherum spp.).

Juniper Savannah: All juniper woodlan

Note: All vegetated wetlands are by definitio
elsewhere.

Wetland Rating System for Eastern WA: 2014
Effective January 1, 2015

App

endix B

S.

¢ Update

ss (Pseudoroegneria spicata) is often the prevailing cover

), $andberg bluegrass (Poa secunda), rough fescue (F. campestris), or

h a priority habliﬁt but are not included in this list because they are addressed

1
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APPENDIX C

CONSTRUCTION SWPPP
OPERATIONS AND MAINTENANCE MANUAL

Drainage Report
Watson Rd Development
February 2, 2024



Construction Stormwater Pollution Prevention Plan
Hunter Road Development

Submitted to

Vic Jansen

P.O. Box 57

Moses Lake, Washington 98837

February 2, 2024

Submitted by
Simpli Civil, LLC

1800 Rd K NE

Moses Lake, WA 98837
253.579.2212
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PROJECT ENGINEER'S CERTIFICATE

I hereby certify that this Construction Stormwater Pollution Prevention Plan has been prepared by me or
under my direct supervision and meets minimum standards of care and expertise which is usual and
customary in this community for professional engineers. | understand that Kittitas County does not and
will not assume liability for the sufficiency, suitability, or performance of drainage faciiities designed by

me.

Trav Story, PE

Construction SWPPP
Hunter Road Development
February 2, 2024



Construction Stormwater Pollution Prevention Plan

Project Location

Site Address

Hunter Rd

Ellensburg, WA 98926

Parcel(s}
21465 - 21506 | Kittitas County

21508 - 21528 | Kittitas County
086433 | Kittitas County
076433 | Kittitas County
066433 | Kittitas County
056433 | Kittitas County
046433 | Kittitas County

1. Construction Stormwater Pollution Prevention Elements

Element #1: Preserve Vegetation/Mark Clearing Limiis
Prior to beginning land-disturbing activities, all clearing limits, sensitive areas and their buffers within the
construction area will be marked. BMPs to be utilized include:

BMP C103E: High-Visibility Fence
BMP C233E: Silf Fence

Element #2: Establish Consfruction Access
Construction vehicle access will be limited to one location west of the turn off to the north borrow pit (see
construction plans). BMP to be utilized:

BMP C105E: Stabilized Construction Access

Element #3: Control Flow Rates
To protect downstream properties, waterways, and infiliration systems from erosion and the associated
discharge of turbid waters, the following BMPs may utilized:

BMP C207E: Check Dams
BMP C209E: Outlet Protection
BMP C235E: Wattles

Element #4: Install Sediment Controls
Sediment control BMPs shall be functional before land-disturbing activities begin. BMPs to be utilized:

BMP C233E: Silt Fence
BMP C235E: Wattles

Element #5: Stabilize Soils

Exposed and unworked soils shall be stabilized using such BMPs as temporary and permanent seeding,
sodding, mulching, plastic covering, erosion control fabrics and matting, the early application of gravelin
areas to be paved, and dust conirol.

To prevent erosion, soils must not remain exposed and unworked for more than the following time periods:
e During the regional dry season (July 1 through September 30): 30 days
¢ During the regional wet season [(October 1 through June 30): 15 days

BMPs to be utilized may include:

BMP C120E: Temporary and Permanent Seeding
BMP C121E: Mulching

BMP C122E: Nets and Blankets

1 Construction SWPPP
Hunter Road Development
February 2, 2024



BMP C123E: Plastic Covering

BMP C124E: Sodding

BMP C125E: Topsoiling/Composting
BMP C130E: Surface Roughening
BMP C140E: Dust Confrol

Element #6: Protect Slopes
Slopes shall be protected utilizing one or more of the following BMPs:

BMP C120E: Temporary and Permanent Seeding
BMP C121E: Muiching

BMP C122E: Nets and Blankets

BMP C123E: Plastic Covering

BMP C124E: Sodding

BMP C130E: Surface Roughening

BMP C200E: Interceptor Dike and Swale

BMP C207E: Check Dams

Element #7: Protect Drain Inlets
All storm drain inlets made operable during construction shall be protected to prevent sediment laden

stormwater from entering the conveyance system. BMP to be utilized:

BMP C220E: Inlet Protection

Element #8: Stabilize Channels and Outlets
Existing onsite channels and proposed ditches shall be stabilized to prevent erosion of outlets, adjacent
streambanks, slopes, and downsiream reaches at the outlets of all conveyance systems. BMPs to be

utilized include:

BMP C207E: Check Dams
BMP C209E: Outlet Protection

Element #9: Control Pollutanis
Pollution control will be implemented during construction to ensure that stormwater is not contaminated.

Methods for controlling pollutants include the following:

« Design, install, implement and maintain effective poliution prevention measures to minimize the
discharge of pollutants.

e Handle and dispose of all pollutants that occur on-site, including waste materials and demolition
debris. in a manner that does not cause contamination of stormwater.

e Provide cover, containment, and protection from vandalism for all chemicals, liquid products,
petroleum products, and materials that have the potential o pose a threat to human health or the
environment. On-site fueling tanks must include secondary containment.

« Conduct maintenance. fueling, and repair of heavy equipment and vehicles using spill prevention
measures and control measures. Clean contaminated surfaces immediately following any spill incident.

s Apply fertilizers and pesticides in a manner and at application rates that will not result in loss of
chemical to stormwater runoff. Foliow manufacturers' label recommendations for application rates

and procedures.

e Use BMPs to prevent contamination of stormwater runoff by pH-modifying sources. The sources for this
contamination include, but are not limited to: bulk cement, cement kiln dust, fly ash, new concrete
washing and curing waters, waste streams generated from concrete grinding and sawing, exposed
aggregate processes, dewatering concrete vaults, recycled concrete stockpiles, and concrete
pumping and mixer washout waters.

o Adjust the pH of stormwater if necessary to prevent violations of the water quality standards.

2 Construction SWPPP
Hunter Road Development
February 2, 2024



s Ensure that washout of concrete trucks is performed off-site or in desighated concrete washout areas
only. Do not wash out concrete trucks or concrete handling equipment onto the ground, or into storm
drains, open ditches, streets, or streams. Do not dump excess concrete on-site, except in designated
concrete washout areas. Concrete spillage or concrete discharge fo surface waters of the state is
prohibited.

BMPs to be utilized include:

BMP C151E: Concrete Handling

BMP C153E: Material Delivery, Storage, and Containment
BMP C154E: Concrete Washout Area

BMP C252E: Treating and Disposing of High pH Water

Element #10: Conirol Dewatering
Construction excavations are not anticipated to require dewatering; no BMPs are recommended aft this
fime.

Element #11: Maintain BMPs
All temporary and permanent ESC BMPs shall be maintained and repaired as needed fo ensure confinued
performance of their intfended function in accordance with BMP specifications.

o Remove all temporary ESC BMPs within 30 days after achieving final site stabilization or after the
temporary BMPs are no longer needed.

¢ Provide protection to all BMPs installed for the pemanent control of stormwater from sediment and
compaction. All BMPs that are fo remain in place following completion of construction shall be
examined and placed in full operating conditions. If sediment enters the BMPs during consiruction, it
shall be removed and the facility shall be returned to the conditions specified in the consiruction
documents.

¢ Remove or stabilize trapped sediment on-site. Permanently stabilize disturbed soil resulting from
removal of BMPs or vegetation.

BMPs to be utilized include:

BMP C150E: Materials on Hand
BMP C160E: Certified Erosion and Sediment Control Lead

Element #12: Manage the Project
The project will be managed based on the following principles:

e Phase project development to the maximum degree practicable and take into account seasonal
work limits.

* Inspect, maintain, and repair all BMPs as needed to ensure confinued performance of their intended
function. Conduct site inspections and monitoring in accordance with the CSWGP or local plan
approval authority.

*  Madintaining an updated Construction SWPPP — Maintain, update, and implement the SWPPP in
accordance with the CSWGP.

BMPs to be utilized include:

BMP C150E: Materials on Hand
BMP C160E: Certified Erosion and Sediment Control Lead
BMP C162E: Scheduling

Element #13: Protect Low Impact Development BMPs (Infiliration BMPs)
No LID BMPs are proposed as part of the site development.

3 Construction SWPPP
Hunter Road Development
February 2, 2024



2. Project Description

The project entails the construction of 22 ft wide gravel roadways (BST surfacing} and an irigation system to
serve 60 single family lots. The total project area is 480 acres, with a total developed area of 14.89 acres.
The proposed impervious area is 12.00 acres.

3. Existing Site Conditions

Topography

The existing project area is undeveloped and vacant, with a few unpaved roads traversing portions of the
property. The site is characterized by sloping topography on the west which slopes down fo a ceniral
plateau. There is an elevated area in the center of the site, which is bounded to the north and south by two
relatively well-incised canyons. The overall topography ascends from east to west for a maximum
topographic relief of about 370 feet within the project area.

Vegetation

The site has a mix of shrubs and thickets of hawthorne, snowberry, small douglas firs, aspen, and substantial
amounts of rose. Weedy species present including knapweed, mullein, teasel, thistle, as well as cheatgrass
and pasture grasses such as quack grass and fescue.

Drainage
see the Critical Area Report by Sewall Wetland Consulting, Inc. included in Appendix B of the Drainage
Report.

4. Adjacent Areas

Streams

There are four viable streams onsite:
Stream A ~Type F stream

Stream B —Type F stream

Stream C - Type Ns stream

Stream D - Type Ns stream

Lakes
There are no lakes adjacent to the site.

Wetlands

There are two viable wetlands onsite.
Wetland A - Category Il wetland
Wetland B — Category lll wetland

Residential Areas
Single family home parcels are located to the east and south of the site.

Roads
The site is bordered on the north by Hunter Road.

Other
The site is bordered on the west by the South Branch of the Taneum KRD canal.

5. Critical Areas

A geotechnical evaluation of the project site performed by Earth Solutions NW LLC (ESNW) identified
isolated landslide hazard areas (areas exceeding 40 percent slope and 10 feet in height). These are
generally outside the proposed road dlignment and should not affect project development. ESNW did not
recommend special requirements for working in or near critical areas, however their report noted that
based on subsurface observations of predominantly dense to very dense native soil and bedrock, the
steep onsite slopes are generally considered to be in a stable condition.
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6. Soils

According to ESNW's geotechnical evaluation of the project site, the native soils underlying the topsoil and
fill was variable across the site. Most commonly, the native scils were comprised of silty sand with and
without gravel (USCS: SM) and silty gravel with sand (USCS: GM). Isolated pockets of fine-grained sandy silt
and silt with sand deposits {USCS: ML) were encountered, along with limited areas of relatively free-draining
sand and gravel deposits (USCS: SW-SM, GW-GM, and GP-GM).

Soil density was generally dense to very dense, beginning near the surface and extending to the
termination depth of all exploration sites. Moisture content was characterized as damp to moist at the time
of exploration. Fines content within the various deposits ranged between about 5 and 78 percent, with
higher fines content soils being more representative of general site soil conditions.

7. Erosion Problem Areas

Slopes exceeding 40 percent (classified as erosion hazard areas in Kittitas County) occur onsite. However
according to ESNW, the proposed road alignment is unlikely to create erosion hazards during construction.
Sail exposure will be temporary and pemanently stabilized by means of bituminous surface treatment (BST)
of the proposed roadways and native vegetation adjacent to the roadways.

8. Construction Phasing
The project will be constructed in one phase.

9. Construction Schedule

Project construction will start in June of 2024. Projected end date is December of 2025 / June 2026. There
are no wet season construction restraints proposed at this time, other than not allowing soils to remain
exposed and unworked for more than 15 days.

10. Financial/Ownership Responsibilities
Vic Jansen

P.O. Box 57

Moses Lake, Washington 98837

Bonds and/or other evidence of financial responsibility: TBD

11. Engineering Calculations
None at this time.
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Attachment A

Construction Drawings
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BMP C103E:
BMP C105E:
BMP C120E:
BMP C121E:
BMP C122E:
BMP C123E:
BMP C124E:
BMP C125E:
BMP C130E:
BMP C140E:
BMP C150E:
BMP C151E:
BMP C153E:
BMP C154E:
BMP C160E:
BMP C162E:
BMP C200E:
BMP C207E:
BMP C209E:
BMP C220E:
BMP C233E:
BMP C235E:

BMP C252E:

Attachment B

Construction BMPs

High-Visibility Fence

Stabilized Construction Access
Temporary and Permanent Seeding
Mulching

Nets and Blankets

Plastic Covering

Sodding

Topsoiling/Composting

Surface Roughening

Dust Control

Materials on Hand

Concrete Handling

Material Delivery, Storage, and Containment
Concrete Washout Area

Certified Erosion and Sediment Control Lead
Scheduling

Interceptor Dike and Swale

Check Dams

Outlet Protection

Inlet Protection

Silt Fence

Wattles

Treating and Disposing of High pH Water
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Natural buffer zones are used along streams, wetlands and other bodies of water that need
tection from erosion and sedimentation. Contractors can use vegetative buffer zones to
t natural swales, and they can incorporate them into the natural landscaping of an area.

Specifications

« Preserving natural vegetalta or plantings in clumps, blocks, or strips is generally the easiest

and most successful method.

« Mark clearing limits and keep all equipmeMand construction debris out of the natural areas
and buffer zones. Steel construction fencing ¥sthe most effective method to protect sensitive
areas and buffers. Alternatively, wire-backed sifgnce on steel posts is marginally effective.
Flagging alone is typically not effective.

« Keep all excavations outside the dripline of trees and shr

« Do not push debris or extra soil into the buffer zone area becalsg it will cause damage by

burying and smothering vegetation.

« Vegetative buffer zones for streams, lakes or other receiving waters shallbe established by
the jurisdiction or other state or federal permits or approvals.

Maintenance Standards

Inspect the area frequently to make sure flagging remains in place and the area remains
undisturbed. Replace all damaged flagging immediately.

BMP C103E: High-Visibility Fence

Purpose
High-visibility fencing is intended to:

« Restrict clearing to approved limits;

« Prevent disturbance of sensitive areas, their buffers, and other areas required to be left
undisturbed;

« Limit construction traffic to designated construction entrances, exits, or internal roads; and

« Protect areas where marking with survey tape may not provide adequate protection.

Conditions of Use
To establish clearing limits, plastic, fabric, or metal fence may be used under certain conditions:

2019 Stormwater Management Manual for Eastern Washington
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At the boundary of sensitive areas, their buffers, and other areas required to be left uncleared

As necessary to control vehicle access to and on the site

Design and Installation Specifications

High-visibility plastic fence shall be composed of a high-density polyethylene (HDPE) material
and shall be 2 4 feet in height. Posts for the fencing shall be steel or wood and placed every 6
feet on center (maximum) or as needed to ensure rigidity. The fencing shall be fastened to the
post every 6 inches with a polyethylene tie. On long continuous lengths of fencing, a tension
wire or rope shall be used as a top stringer to prevent sagging between posts. The fence color
shall be high-visibility orange. The fence tensile strength shall be 360 pounds per foot (Ib/ft)
using the ASTM D4695 testing method.

If appropriate, install fabric silt fence in accordance with BMP C233E (Silt Fence) to act as
high-visibility fence. Silt fence shall be 2 3 feet high and must be highly visible to meet the
requirements of this BMP.

Metal fences shall be designed and installed according to the manufacturer’s specifications.
Metal fences shall be 2 3 feet high and must be highly visible.

Fences shall not be wired or stapled to trees.

Maintenance Standards

If the fence has been damaged or visibility reduced, it shall be repaired or replaced immediately and
visibility restored.

BMP C105E: Stabilized Construction Access

Stabilized construction entrances are established to reduce the amount of sediment transported
onto paved roads by vehicles or equipment. This is done by constructing a stabilized pad of quarry
spalls at entrances and exits for construction sites.

Construction entrances shall be stabilized wherever traffic will be entering or leaving a
construction site if paved roads or other paved areas are within 1,000 feet of the site.

For residential subdivision construction sites, provide stabilized construction entrances for
each residence, rather than only at the main subdivision entrance. Stabilized surfaces shall be
of sufficient length/width to provide vehicle access/parking, based on lot size and config-
uration.

On large commercial, highway, and road projects, the designer should include enough extra
materials in the contract to allow for additional stabilized entrances not shown in the initial
Construction Stormwater Pollution Prevention Plan (SWPPP). It is difficult to determine
exactly where access to these projects will take place; additional materials will enable the
contractor to install them where needed.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 784



Design and Installation
o See Figure 7.3: Stabilized Construction Entrance for details.

Note: The 100-foot minimum length of the entrance shall be reduced to the maximum
practicable size when the size or configuration of the site does not allow the full length

(100 feet).

« Construct stabilized construction entrances with a 12-inch thick pad of 4- to 8-inch quarry
spalls, a 4-inch course of asphalt treated base (ATB), or use existing pavement. Do not use
crushed concrete, cement, or calcium chloride for construction entrance stabilization because
these products increase pH levels in stormwater, and concrete discharge to surface waters of

the state is prohibited.

« A separation geotextile shall be placed under the spalls to prevent fine sediment from
pumping up into the rock pad. The geotextile shall meet the following standards listed in Table
7.1: Stabilized Construction Entrance Geotextile Standards.
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Figure 7.3: Stabilized Construction Entrance

NOT TO SCALE

100" min. |

Install driveway
culvert if there is a

roadside ditch present 4" 8" quarry

spalls

Geotextile

Notes: * 15 min.
1. Driveway shall meet

the requirements of the
permitting agency.

2. Itis recommended that Provide fult width |
the entrance be of ingress/egress
crowned so that runoff area
drains off the pad.

= o | . |
P T o A Stabilized Construction Entrance
T

DEPARTMENT OF Revised June 2016

E C O L O G Y Please see hitp://www.ecy.wa.gov/copyright. himl for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.
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Table 7.1: Stabilized Construction Entrance Geotextile

Standards

Geotextile Property Required Value

Grab Tensile Strength (ASTM D4751) 200 pounds per square inch (psi) minimum

Grab Tensile Elongation (ASTM D4632) 30% maximum

Mullen Burst Strength (ASTM D3786-80a) | 400 psi minimum

Apparent Opening Size (ASTM D4751) No. 20 to No. 45 (U.S. standard sieve size)

Consider early installation of the first lift of asphalt in areas that will be paved; this can be used
as a stabilized entrance. Also consider the installation of excess concrete as a stabilized
entrance. During large concrete pours, excess concrete is often available for this purpose.

Fencing (see BMP C103E: High-Visibility Fence) shall be installed as necessary to restrict
traffic to the construction entrance.

Whenever possible, the entrance shall be constructed on a firm, compacted subgrade. This
can substantially increase the effectiveness of the pad and reduce the need for maintenance.

Construction entrances should avoid crossing existing sidewalks and back of walk drains if at
all possible. If a construction entrance must cross a sidewalk or back of walk drain, the full
length of the sidewalk and back of walk drain must be covered and protected from sediment
leaving the site.

Alternative material specification:

o The Washington State Department of Transportation (WSDOT) has raised safety
concerns about the quarry spall rock specified in the second bullet in the Design and
Installation subsection. WSDOT has noticed that rocks measuring 4 to 8 inches can
become trapped between dually truck tires and subsequently released off-site at
highway speeds. WSDOT has chosen to use a modified specification for the rock while
continuously verifying that the stabilized construction entrance remains effective. To
remain effective, the BMP must prevent sediment from migrating off-site. To date, there
has been no performance testing to verify operation of this new specification. Local
jurisdictions may use the alternative specification, but must perform increased off-site
inspections

o Stabilized construction entrances may use material that meets the requirements of the
latest version of WSDOT'’s Standard Specifications for Road, Bridge, and Municipal
Construction for ballast unless the alternative grading and quality requirements listed in
Table 7.2: Stabilized Construction Entrance Alternative Material Requirements are
used.
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Table 7.2: Stabilized Construction Entrance Alternative Material

Requirements
Sieve Size Percentage Passing
2.5inches 99 to 100
2inch 65t0 100
3/4inch 4010 80
No. 4 5 maximum
No. 100 Oto2
% Fracture 75 minimum

Notes: All percentages are by weight.
The sand equivalent value and dust ratio requirements do not apply.

The fracture requirement shall be at least one fractured face and will apply the combined aggregate
retained on the No. 4 sieve in accordance with FOP for AASHTO T 335.

Maintenance Standards
Quarry spalls shall be added if the pad is no longer in accordance with the specifications.

If the entrance is not preventing sediment from being tracked onto pavement, then alternative
measures to keep the streets free of sediment shall be used. This may include replace-
ment/cleaning of the existing quarry spalls, street sweeping, an increase in the dimensions of
the entrance, or the installation of BMP C106E: Wheel Wash.

Any sediment that is tracked onto pavement shall be removed by shoveling or street
sweeping. The sediment collected by sweeping shall be removed or stabilized on-site. The
pavement shall not be cleaned by washing down the street, except when sweeping is
ineffective and there is a threat to public safety. If it is necessary to wash the streets, the
construction of a small sump to contain the washwater shall be considered. The sediment
would then be washed into the sump where it can be controlled.

Perform street sweeping by hand or with a high-efficiency sweeper. Do not use a non-high-
efficiency mechanical sweeper because this creates dust and throws soils into storm systems
or conveyance ditches.

Any quarry spalls that are loosened from the pad, which end up on the roadway shall be
removed immediately.

if vehicles are entering or exiting the site at points other than the construction entrance(s)
BMP C103E: High-Visibility Fence shall be installed to control traffic.

Upon project completion and site stabilization, all construction accesses intended as
permanent access for maintenance shall be permanently stabilized.
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« Following constructio

as shall be restored to preconstruction condition or better to

prevent future erosion.

Perform street cleaning at the end of each day or more often if necess

BMP C120E: Temporary and Permanent Seeding

Purpose

Seeding reduces erosion by stabilizing exposed soils. A well-established vegetative cover is one of
the most effective methods of reducing erosion.

Conditions of Use

Use seeding throughout the project on disturbed areas that have reached final grade or that
will remain unworked for > 30 days. See Element #5: Stabilize Soils for specific timelines for
stabilizing exposed soils.

The optimum permanent seeding window for eastern Washington is October 1 through
November 15.

The acceptable permanent seeding window for eastern Washington is September 1 through
April 30.

Seeding permanent species is not recommended for eastern Washington from May 1 through
August 31, unless irrigation is conducted.

Review all disturbed areas in late August to early September and complete all seeing by the
end of April. Otherwise, vegetation will not establish itself well enough to provide more than
average protection.

Mulch is required at all times for seeding because it protects seeds from heat, moisture loss,
and transport due to runoff. Mulch can be applied on top of the seed or simultaneously by
hydroseeding. See BMP C121E: Mulching for specifications.

Seed and mulch all disturbed areas not otherwise vegetated at final site stabilization. Final
stabilization means the completion of all soil disturbing activities at the site and the
establishment of a permanent vegetative cover, or equivalent permanent stabilization
measures (such as pavement, riprap, gabions or geotextiles) which will prevent erosion. See
BMP F6.61: Amending Construction Site Soils.

Design and Installation Specifications

General

Install channels intended for vegetation before starting major earthwork and hydroseed with a
bonded fiber matrix (BFM). For vegetated channels that will have high flows, install erosion
control blankets over hydroseed. Before allowing water to flow in vegetated channels,
establish a 50% vegetation cover of all seeded areas after 3 months of active growth following
germination during the growing season. If vegetated channels cannot be established by seed
before water flow, install sod or prevegetated mats in the channel bottom over hydromuich
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and blankets.

Confirm the installation of all required stormwater control measures to prevent seed from
washing away.

Hydroseed applications shall include a minimum of 1,500 pounds per acre (Ib/acre) of muich
with 3% tackifier.

Mulch is always required for seeding. Apply mulch on top of the seed or simultaneously by
hydroseeding. See BMP C121E: Mulching for specifications.

Areas that will have seeding only and not landscaping may need compost or meal-based
mulch included in the hydroseed in order to establish vegetation. Reinstall native topsoil on the
disturbed soil surface before application. See BMP F6.61: Amending Construction Site Soils
in Chapter 6 - Flow Control BMP Design.

When installing seed via hydroseeding operations, only about one-third of the seed actually
ends up in contact with the soil surface. This reduces the ability to establish a good stand of
grass quickly. One way to overcome this is to increase seed quantities by up to 50%.

Vegetation establishment can be enhanced by one of the following two approaches:

o Approach 1: Enhance vegetation establishment by dividing the hydromulch operation
into two phases:

m Phase 1 —Install all seed and fertilizer with 25% to 30% mulch and tackifier onto
the soil in the first lift.

= Phase 2 - Install the remaining muich and tackifier over the first lift.
o Approach 2: Vegetation can also be enhanced by:
® |nstalling the muich, seed, fertilizer, and tackifier in one lift;

= Spreading or blowing straw over the top of the hydromuich at a rate of about
800 to 1,000 Ib/acre; or

= Holding straw in place with a standard tackifier.

o Both of these approaches (Approach 1 and Approach 2) will increase cost moderately
but will greatlyimprove and enhance vegetative establishment. The increased cost may
be offset by the reduced need for:

B [rrigation,
® Reapplication of muich, and
= Repair of failed slope surfaces.

Either of these approaches can use standard hydromulch (1,500 Ib/acre minimum) and
BFM/mechanically bonded fiber matrix (MBFM) (3,000 Ib/acre minimum).

» Seed may be installed by hand if itis:
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o Temporary and covered by straw, mulch, or topsoil; or

o Permanent in small areas (usually < 1 acre) and covered with muich, topsoil, or erosion
blankets.

« The seed mixes listed in Table 7.3: Temporary Seeding through Table 7.12: Permanent Seed
Mixes: Stabilization of Ski Slopes and Subalpine Areas include recommended mixes for both
temporary and permanent seeding. Alternative seed mixes approved by the local jurisdiction
may be used.

« Because it is difficult to generalize soil and climate conditions in eastern Washington, the
project proponent is directed to check with the local suppliers or the local conservation district
for appropriate seed mixes and application rates for their site based on a variety of factors,
including location, exposure, soil type, slope, and expected foot traffic.

« In addition to meeting erosion control functions and not hindering maintenance operations,
selection of long-lived, successional growth native vegetation that can compete against or
exclude weeds and grow with minimal maintenance after plant establishment is preferred.
Provide diversity to the greatest extent possible and plan for a succession of flowering times to
improve pollinator habitat.

Table 7.3: Temporary Seeding shows seeding rates for four different seed mixes (A, B, C,and D) for
the temporary stabilization of disturbed areas until permanent vegetation or other long-term erosion
control measures can be established. These annual plants will generally not survive more than one
growing season.

Table 7.3: Temporary Seeding

Seeding Rate for Four Seed Mixes
Common Name (Ib/acre)

A B Cc D
Winter or spring wheat (1) 80
Spring barley (1) 80
Regreen (1)? or triticale (1) 50
Annual ryegrass (1) 15
agterile wheat x wheatgrass hybrid
| = introduced, nonnative plant species

Table 7.4: Permanent Seed Mixes: Upland Areas with Less than 12 Inches Precipitation shows
three different erosion control seed mixes (A, B, and C) for upland areas that receive less than

12 inches effective precipitation. For each, drilled seeding rates are given (in Ib/acre); double seed
rates if broadcast or hydroseeded. Consideration should be given to the traffic hazard for wildlife
when selecting food species for roadside stabilization.
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Table 7.4: Permanent Seed Mixes: Upland Areas with Less
than 12 Inches Precipitation

Seeding Rate for Three Seed Mixes
Common Name (Ib/acre)®

A B c
Crested or Siberian wheatgrass* 7
(droughty, coarse sails) (I)
Bluebunch wheatgrass (N) 7
Indian ricegrass (sandy sail)(N) 2
Thickspike wheatgrass (N) 8
Sheep fescue (1) 1 1
Big bluegrass (N) or needle and thread grass (N) 1 1
TOTAL 10 9 9
Seeds/sq ft/mixture 63 56 64
2Expressed as pure live seed
| = introduced, nonnative plant species
N = native plant species
sf = square feet

Table 7.5: Permanent Seed Mixes: Upland Areas That Receive 12 to 15 Inches Precipitation shows
three different erosion control seed mixes (A, B, and C) for upland areas that receive 12 to 15 inches
effective precipitation. For each, drilled seeding rates are given (in Ib/acre); double seed rates if
broadcast or hydroseeded. Consideration should be given to the traffic hazard for wildlife when
selecting food species for roadside stabilization.
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Table 7.5: Permanent Seed Mixes: Upland Areas That
Receive 12 to 15 Inches Precipitation

Seeding Rate for Three Seed Mixes
Common Name (Ib/acre)?

A B Cc
Bluebunch or beardless wheatgrass (N) 8
Pubescent wheatgrass (1) 7
Indian ricegrass (sandy or sandy loam soils) (N) 2
Thickspike wheatgrass (N) 7 2
Sheep fescue (I) 1 2
Basin wildrye (N) 1
TOTAL 9 10 11
Seeds/sf/mixture 53 63 49
aExpressed as pure live seed
| = introduced, nonnative plant species
N = native plant species
sf = square feet

Table 7.6: Permanent Seed Mixes: Upland Areas With 15 to 18 Inches Precipitation shows two
different erosion control seed mixes (A and B) for upland areas that receive 15 fo 18 inches effective
precipitation. For each, drilled seeding rates are given (in Ib/acre); double seed rates if broadcast or
hydroseeded. Consideration should be given to the traffic hazard for wildlife when selecting food

species for roadside stabilization.
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Table 7.6: Permanent Seed Mixes: Upland Areas With 15 to
18 Inches Precipitation

Seeding Rate for Two Seed Mixes

Common Name (Ib/acre)®

A B
Bluebunch wheatgrass (N) or beardless wheatgrass (N)
Pubescent wheatgrass (1) or intermediate wheatgrass (1) 8
or thickspike wheatgrass (N)
Hard fescue (1) or sheep fescue () 2 2
Big bluegrass (N) 1 1
Native legume (N) 2 2
TOTAL 9 10
Seeds/sf/mixture 70 72

3Expressed as pure live seed
| = introduced, nonnative plant species
N = native plant species

sf = square feet

Table 7.7: Permanent Seed Mixes: Upland Areas With 18 to 24 Inches Precipitation shows three

different erosion control seed mixes (A, B, and C) for upland areas that receive 18 to 24 inches
effective precipitation. For each, drilled seeding rates are given (in Ib/acre); double seed rates if
broadcast or hydroseeded. Consideration should be given to the traffic hazard for wildlife when

selecting food species for roadside stabilization.

Table 7.7: Permanent Seed Mixes: Upland Areas With 18 to
24 Inches Precipitation

Seeding Rate for Three Seed Mixes

Common Name (Ib/acre)?
A B c
Slender wheatgrass (N) or sodar streambank wheatgrass
Blue wildrye (N) 8
Mountain brome (N) 1 8
Hard fescue (1) 2 2 2
White clover (1) or red clover (I} 2
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Table 7.7: Permanent Seed Mixes: Upland Areas With 18 to
24 Inches Precipitation (continued)

Seeding Rate for Three Seed Mixes
Common Name (ibfacre)?
A B Cc
Native lupine (N) or northemn sweetvetch (N) 2
Native clover spp. (N) or milkvetch spp. (N) 2
TOTAL 12 12 12
Seeds/sf/mixture 64 62 76

aExpressed as pure live seed
| = introduced, nonnative plant species

N = native plant species

sf = square feet

Table 7.8: Permanent Seed Mixes: Upland Areas With More Than 24 Inches Precipitation shows

two different erosion control seed mixes (A and B) for upland areas that receive > 24 inches effective
precipitation. For each, drilled seeding rates are given (in Ib/acre); double seed rates if broadcast or
hydroseeded. Consideration should be given to the traffic hazard for wildlife when selecting food

species for roadside stabilization.

Table 7.8: Permanent Seed Mixes: Upland
Areas With More Than 24 Inches

Precipitation
Seeding Rate for Two Seed Mixes
Common Name (Ib/acre)?

A B
Hard fescue {I) 2
Blue wildrye (N) 6
Red fescue (1) 1
Mountain brome (N) 2 4
Slender wheatgrass (N) 4
White clover (1) 2
Native legume (N) 2
TOTAL 11 12
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Table 7.8: Permanent Seed Mixes: Upland
Areas With More Than 24 Inches
Precipitation (continued)

Common Name

Seeding Rate for Two Seed Mixes

(Ib/acre)?

A

Seeds/sf/mixture

72

61

sf = square feet

N = native plant species

3Expressed as pure live seed

| = introduced, nonnative plant species

Table 7.9: Permanent Seed Mixes: Grassed Waterways With Fewer Than 15 Inches Precipitation

shows three different erosion control seed mixes (A, B, and C) for stabilizing grassed waterways in
areas that receive fewer than 15 inches effective precipitation. For each, drilled seeding rates are
given (in Ib/acre); double seed rates if broadcast or hydroseeded. Consideration should be given to
the traffic hazard for wildlife when selecting food species for roadside stabilization.

Table 7.9: Permanent Seed Mixes: Grassed
Waterways With Fewer Than 15 Inches

Precipitation
Seeding Rate for Three Seed Mixes
Common Name (b/acre)?

A B c
Pubescent wheatgrass (I) 10
Streambank wheatgrass (N) 7
Thickspike wheatgrass (N) 7
Sheep fescue (1) 2 2
Big bluegrass (N) 2
TOTAL 9 12 9
Seeds/sf/mixture 66 48 56

sf = square feet

N = native plant species

aExpressed as pure live seed

| = introduced, nonnative plant species
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Table 7.10: Permanent Seed Mixes: Grassed Waterways With 15 to 18 Inches Precipitation shows
three different erosion control seed mixes (A, B, and C) for stabilizing grassed waterways in areas
that receive 15 to 18 inches effective precipitation. For each, drilled seeding rates are given (in
Ib/acre); double seed rates if broadcast or hydroseeded. Consideration should be given to the traffic
hazard for wildlife when selecting food species for roadside stabilization.

Table 7.10: Permanent Seed Mixes: Grassed Waterways With 15 to
18 Inches Precipitation

Seeding Rate for Three Seed
Common Name Mixes (Ib/acre)?

A B Cc
Tall wheatgrass (1) 10
Pubescent wheatgrass (l), streambank wheatgrass (N), or
. . 10
intermediate wheatgrass (1)
Hard fescue (1) or sheep fescue (1) 2 2 2
Thickspike wheatgrass (N) 8
TOTAL 12 12 10
Seeds/sf/mixture 46 48 57

aExpressed as pure live seed
| = introduced, nonnative plant species
N = native plant species

sf = square feet

Table 7.11: Permanent Seed Mixes: Grassed Waterways With More Than 18 inches Precipitation
shows three different erosion control seed mixes (A, B, and C) for stabilizing grassed waterways in
areas that receive more than 18 inches effective precipitation. For each, drilled seeding rates are
given (in Ib/acre); double seed rates if broadcast or hydroseeded. Consideration should be given to
the traffic hazard for wildlife when selecting food species for roadside stabilization.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 801




Table 7.11: Permanent Seed Mixes: Grassed Waterways With

More Than 18 Inches Precipitation

Common Name

Seeding Rate for Three Seed Mixes (Ib/acre)?

A B Cc
Intermediate wheatgrass (1) 10
Mountain brome (N) or meadow brome 10
Annual ryegrass (1) or perennial ryegrass () 4
Hard fescue (I) 2
Tall wheatgrass (1) 10
TOTAL 14 12 10
Seeds/sf/mixture 40 46 38

3Expressed as pure live seed
| = introduced, nonnative plant species
N = native plant species

sf = square feet

Table 7.12: Permanent Seed Mixes: Stabilization of Ski Slopes and Subalpine Areas shows two

different erosion control seed mixes (A and B) for stabilizing ski slopes and subalpine areas in
eastern Washington. For each, drilled seeding rates are given (in Ib/acre); double seed rates if
broadcast or hydroseeded. Consideration should be given to the traffic hazard for wildlife when

selecting food species for roadside stabilization.

Table 7.12: Permanent Seed Mixes: Stabilization of Ski Slopes

and Subalpine Areas

Common Name

Seeding Rate for Three Seed Mixes (Ib/acre)?

A B
Blue wildrye (N) or Idaho fescue (N) 10
Pubescent wheatgrass (l) or red fescue (1) 8
Hard fescue (l) 5
Sheep fescue (l) 2 2
White clover (I) or bentgrasses (I) 2
Lupine (N) 2
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Table 7.12: Permanent Seed Mixes: Stabilization of Ski Slopes
and Subalpine Areas (continued)
Seeding Rate for Three Seed Mixes (Ib/acre)?

Common Name
A B

TOTAL 14 17

8Expressed as pure live seed
| = introduced, nonnative plant species

N = native plant species

Roughening and Rototilling

« The seedbed should be firm and rough. Roughen all soil no matter what the slope. Track walk
~ slopes before seeding if engineering purposes require compaction. Back-blading or
smoothing of slopes > 4H:1V is not allowed if they are to be seeded.

« Restoration-based landscape practices require deeper incorporation than that provided by a
simple single-pass rototilling treatment. Wherever practical, initially rip the subgrade to
improve long-term permeability, infiltration, and water inflow qualities. At a minimum,
permanent areas shall receive soil amendments to achieve organic matter and permeability
performance defined in amended soil/landscape systems. For systems that are deeper than
8 inches, complete the rototilling process in multiple lifts, or prepare the soil amendments to
achieve the specified depth.

Fertilizers

« Conducting soil tests to determine the exact type and quantity of fertilizer needed is
recommended. This will prevent the overapplication of fertilizer.

+ Organic matter is the most appropriate form of fertilizer because it provides nutrients
(including nitrogen, phosphorus, and potassium) in the least water-soluble form. A natural
system typically releases 20% to 10% of its nutrients annually. Chemical fertilizers have been
formulated to simulate what organic matter does naturally.

« Always use slow-release fertilizers because they are more efficient and have fewer environ-
mental impacts. Do not add fertilizer to the hydromuleh machine, or agitate, more than 20
minutes before use. Too much agitation destroys the slow release coating.

There are numerous products available to take the place of chemical fertilizers, including several
with seaweed extracts that are beneficial to soil microbes and organisms. If 100% cottonseed meal
is used as the mulch in hydroseed, chemical fertilizer may not be necessary. Cottonseed meal
provides a good source of long-term, slow-release, available nitrogen.

Bonded Fiber Matrix and Mechanically Bonded Fiber Matrix
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o On steep slopes, use BFM or MBFM products. Apply BFM/MBFM products at a minimum rate
of 3,000 Ib per acre of mulch with approximately 10% tackifier. Achieve a minimum of 95% soil
coverage during application. Numerous products are available commercially. Install products
per manufacturer’s instructions. Most products require 24 to 36 hours to cure before a rainfall
and cannot be installed on wet or saturated soils. Generally, products come in 40- to 50-pound
bags and include all necessary ingredients except for seed and fertilizer.

« BFMs and MBFMs provide good alternatives to blankets in most areas requiring vegetation
establishment. Advantages over blankets include the following:

o BFM and MBFMs do not require surface preparation.
o Helicopters can assist in installing BFM and MBFMs in remote areas.

o On slopes steeper than 2.5H:1V, blanket installers may require ropes and harnesses
for safety.

o Installing BFM and MBFMs can save at least $1,000 per acre compared to blankets.

» In most cases, the shear strength of biankets is not a factor when used on slopes, only when
used in channels.

o Areas to be permanently landscaped shall provide a healthy topsoil or amend the
existing soil to reduce the need for fertilizers, improve overall topsoil quality, provide for
better plant health and vitality, improve hydrologic characteristics, and reduce the need
for irrigation.

o Areas that already have good topsaoil, such as undisturbed areas, do not require soil
amendments.

Maintenance Standards

+ Reseed any seeded areas that fail to establish = 50% cover (100% cover for areas that
receive sheet or concentrated flows) of all seeded areas after 3 months of active growth
following germination during the growing season. If reseeding is ineffective, use an alternative
method, such as sodding, mulching, or nets/blankets. If winter weather prevents adequate
grass growth, this time limit may be relaxed at the discretion of the local authority when
sensitive areas would otherwise be protected.

+ Reseed and protect by mulch any areas that experience erosion after achieving adequate
cover. If the erosion problem is drainage related, the problem shall be fixed and the eroded
area reseeded and protected by muich.

e Seeded areas shall be supplied with adequate moisture, but not watered to the extent that
causes runoff.

Approved as Equivalent

The Washington State Department of Ecology (Ecology) has approved products as able to meet the
requirements of BMP C120E: Temporary and Permanent Seeding. The products did not pass
through the Technology Assessment Protocol-Ecology (TAPE) process. Local jurisdictions may
choose not to accept this product approved as equivalent or may require additional testing prior to
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consideration for local use. The products are available for review on Ecology’s Emerging
Stormwater Treatment Technologies (TAPE) web page at the following address:

https://ecoloqy.wa.qov/ReguIations—Permits/Guidance-technical—assistance/Stormwater— permittee-
guidance-resources/Emerginq-stormwater-treatment-technologies

BMP C121E: Muiching

Purpose

The purpose of mulching soils is to provide immediate temporary protection from erosion. Mulch also
enhances plant establishment by conserving moisture; holding fertilizer, seed, and topsoil in place;
and moderating soil temperatures. There are a variety of mulches are available for use. Only the
most common types are discussed in this section.

Conditions of Use
« As atemporary cover measure, mulch should be used:
o For < 30 days on disturbed areas that require cover,

o Atalltimes for seeded areas, especially during the wet season and during the hot
summer months; and

o During the wet season on slopes steeper than 3H:1V with more than 10 feet of vertical
relief.

« Mulch may be applied at any time of the year and must be refreshed periodically.
« For seeded areas, mulch may consist of 100% of the following:

o Cottonseed meal

o Fibers made of wood, recycled cellulose, hemp, or kenaf

o Compost

o Ablend of these three materials

« Tackifier shall be plant-based, such as guar or Alpha plantago, or chemical-based such as
polyacrylamide (PAM) or polymers. Any mulch or tackifier product used shall be installed per
manufacturer's instructions. Generally, mulches come in 40- to 50-pound bags. Seed and
fertilizer are added at time of application.

Design and Installation Specifications

For mulch materials, application rates, and specifications see Table 7.13: Mulch Standards and
Guidelines. Always use a minimum mulch thickness of 2 inches; increase the thickness until the
ground is 95% covered (i.e., not visible under the mulich layer).

Note: Thicknesses may be increased for disturbed areas in or near sensitive areas or other areas
highly susceptible to erosion.
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Table 7.13: Mulch Standards and Guidelines

Mulch Material: Straw

Guality Air-dried; free from undesirable seed and coarse material.

Standards

nglgatlon 2-to 3 inches thick; five bales per 1,000 sf or 2 to 3 tons per acre
Cost-effective protection when applied with adequate thickness. Hand-application generally
requires greater thickness than blown straw. The thickness of straw may be reduced by half
when used in conjunction with seeding. In windy areas, straw must be held in place by
crimping, using a tackifier, or covering with netting. Blown straw always has to be held in

Remarks place with a tackifier because even light winds will blow it away. Straw, however, has

several deficiencies that should be considered when selecting mulch materials. It often
introduces and/or encourages the propagation of weed species, and it has no significant
long-term benefits. Straw should be used only if mulches with long-term benefits are
unavailable locally. It should also not be used within the ordinary high-water elevation of
receiving waters (due to flotation).

Mulch Material: Hydromulch

Quality L
Standards No growth inhibiting factors.
gp;i)g:atlon Approximately 25 to 30 Ib per 1,000 sf or 1,000 to 1,300 Ib per acre.
Shall be applied with hydromuicher. Shall not be used without seed and tackifier unless the
Remarks application rate is at least doubled. Fibers > 0.75 to 1 inch can clog hydromulch equipment.

Fibers should be kept to < 0.75inch.

Muich Material: Compost

Quality No visible water or dust during handling. Must be produced per Chapter 173-350 WAC, Solid

Standards | Waste Handling Standards, but may have up to 35% biosolids.

gz;t)‘:;:atlon 2 inches thick at a minimum; approximately 100 tons per acre (approx. 750 Ib per cubic yard).
More effective control can be obtained by increasing thickness to 3 inches. Excellent mulch
for protecting final grades until landscaping because it can be directly seeded or tilled into soil

Remarks as an amendment. Compost used for mulch has a coarser size gradation than compost used

for BMP C125E: Topsaoiling/Composting or BMP F6.61: Amending Construction Site Sails. It
is more stable and practical to use in wet areas and during rainy weather conditions. Do not
use near wetlands or near phosphorus-impaired water bodies.

Mulch Material: Chipped Site Vegetation

Quality Average size shall be several inches. Gradations from fines to 6 inches in length for texture,
Standards | variation, and interlocking properties.

Application 2 inches thick at a minimum.

Rates

Remarks This is a cost-effective way to dispose of debris from clearing and grubbing, and it eliminates
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Table 7.13: Mulch Standards and Guidelines (continued)

the problems associated with buming. Generally, it should not be used on slopes above
approximately 10% because of its tendency to be transported by runoff. Itis not
recommended within 200 feet of receiving waters. If seeding is expected shortly after mulch,
the decomposition of the chipped vegetation may tie up nutrients important to grass
establishment.

Mulch Material: Wood-Based Mulch or Wood Straw

Quality No visible water or dust during handling. Must be purchased from a supplier with a Solid
Standards | Waste Handling Permit or one exempt from solid waste regulations.
Qgintl;gatuon 2 inches thick; approximately 100 tons per acre (approximately 750 Ib per cubic yard).
This material is often called “hog or hogged fuel.” It is usable as a material for BMP C105E:
Stabilized Construction Access and as a mulch. The use of mulch ultimately improves the
Remarks organic matter in the soil. Special caution is advised regarding the source and composition of

wood-based mulch. Its preparation typically does not provide any weed seed control, so
evidence of residual vegetation in its composition or known inclusion of weed plants or seeds
should be monitored and prevented (or minimized).

Mulch Material: Wood Strand Mulch

Quality A blend of loose, long, thin wood pieces derived from native conifers or deciduous trees with
Standards | high length-to-width ratio.
Application 2 inches thick at a minimum.
Rates
Cost-effective protection when applied with adequate thickness. A minimum of 95% of the
wood strand shall have lengths between 2 and 10 inches, with a width and thickness
Remarks between 1/16 and 0.5 inches. The mulch shall not contain resin, tannin, or other compounds

in quantities that would be detrimental to plant life. Sawdust or wood shavings shall not be
used as mulch. See the latest version of the Washington State Department of Transportation
Standard Specifications for Road, Bridge, and Municipal Construction.

Where the option of “compost” is selected, it should be a coarse compost that meets the size
gradations listed in Table 7.14: Size Gradations of Compost as Mulch Material when tested in
accordance with Test Method 02.02-B in Test Methods for the Examination of Composting and
Compost (Thompson, 2001).

Table 7.14: Size
Gradations of Compost
as Mulch Material

Sieve Size | Percentage Passing
3inch 100

1inch 90 to 100

3/4inch 70to 100

1/4inch 40to 100
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Mulch used within the ordinary high-water mark of receiving waters should be selected to minimize
potential flotation of organic matter. Composted organic materials have higher specific gravities
(densities) than straw, wood, or chipped material. Consult the Hydraulic Project Approval (HPA) for
mulch mixes if applicable.

Maintenance Standards
» The thickness of the mulch cover must be maintained.

o Any areas that experience erosion shall be remuiched and/or protected with a net or blanket.
If the erosion problem is drainage related, then the problem shall be fixed and the eroded area
remulched.

BMP C122E: Nets and Blankets

Purpose

Erosion control nets and blankets are intended to prevent erosion and hold seed and mulch in place
on steep slopes and in channels so that vegetation can become well established. In addition, some
nets and blankets can be used to permanently reinforce turf to protect drainage systems during high
flows.

Nets (commonly called matting) are strands of material woven into an open but high-tensile strength
net (for example, coconut fiber matting and turf reinforcement mats [TRM]). Blankets are strands of
material that are not tightly woven but instead form a layer of interlocking fibers, typically held
together by a biodegradable or photodegradable netting (for example, excelsior or straw blankets).
They generally have lower tensile strength than nets but cover the ground more completely. Coir
(coconut fiber) fabric comes as both nets and blankets.

Conditions of Use
Erosion control nets and blankets should be used for the following purposes:

« To aid permanent vegetated stabilization of slopes 2H:1V or greater and with more than
10 feet of vertical relief,

« For drainage ditches and swales (highly recommended). The application of appropriate
netting or blanket to drainage ditches and swales can protect bare soil from channelized runoff
while vegetation is established. Nets and blankets also can capture a great deal of sediment
due to their open, porous structure. Synthetic nets and blankets can be used to permanently
stabilize channels and may provide a cost-effective, environmentally preferable alternative to
riprap. 100% synthetic blankets manufactured for use in ditches may be easily reused as
temporary ditch liners.

Disadvantages of nets and blankets include the following:

o Surface preparation is required.

¢ On slopes steeper than 2.5H:1V, net and blanket installers may need to be roped and
harnessed for safety.

o They cost at least $4,000 to $6,000 per acre installed.
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Advantages of nets and blankets include the following:

They can be installed without mobilizing special equipment.

They can be installed by anyone with minimal training.

They can be installed in stages or phases as the project progresses.

Seed and fertilizer can be hand-placed by the installers as they progress down the slope.

They can be installed in any weather.

Numerous types of nets and blankets can be designed with various parameters in mind: fiber
blend, mesh strength, longevity, biodegradability, cost, and availability.

An alternative to nets and blankets is BMP C202E (Riprap Channel Lining).

Design and Installation Specifications

« See Figure 7.5: Channel Installation and Figure 7.6: Slope Installation for typical orientation
and installation of nets and blankets used in channels and as slope protection. Note: these are
typical only; all nets and blankets must be installed per manufacturer’s installation instructions.

« Installation is critical to the effectiveness of these products. If good ground contact is not
achieved, runoff can concentrate under the product, resulting in significant erosion.

« Nets and blankets are installed on slopes according to the following procedure:

1.

Complete final grade and track walk up and down the slope. Soils should be raked and
uniform prior to installing nets or blankets. To be effective, nets and blankets must have
good adhesion to the soil.

Install hydromulch with seed and fertilizer.

Dig a small trench, approximately 12 inches wide by 6 inches deep along the top of the
slope.

. Install the leading edge of the net/blanket into the small trench and staple approximately

every 18 inches. Note: Staples are metal, U-shaped, and a minimum of 6 inches long.
Longer staples are used in sandy soils. Biodegradable stakes are also available.

Roll the net/blanket slowly down the slope as you walk backward. Note: The
net/blanket rests against the installer’s legs. Staples are installed as the net/blanket is
unrolled. It is critical that the proper staple pattern is used for the net/blanket being
installed. The net/blanket is not to be allowed to roll down the slope on its own as this
stretches the net/blanket, making it impossible to maintain soil contact. In addition, no
one is allowed to walk on the net/blanket after itis in place.

If the net/blanket is not long enough to cover the entire slope length, allow the trailing
edge of the upper net/blanket to overlap the leading edge of the lower net/blanket and
staple it. On steeper slopes, this overlap should be installed in a small trench, stapled,
and covered with soil.
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With the variety of products available, it is impossible to cover all the details of
appropriate use and installation. Therefore, it is critical that the designer review the
manufacturer’s information and that a site visit take place in order to ensure that the
specified product is appropriate. Information is also available in the latest version of the
Washington State Department of Transportation Standard Specifications for Road,
Bridge, and Municipal Construction.

» Jute matting must be used in conjunction with mulch (EMP C121E: Mulching). Excelsior,
woven straw blankets, and coir (coconut fiber) blankets may be installed without muich. There
are many other types of erosion control nets and blankets on the market that may be
appropriate in certain circumstances.

« Ingeneral, most nets (e.g., jute matting) require mulch in order to prevent erosion because
they have a fairly open structure. Blankets typically do not require mulch because they usually
provide complete protection of the surface.

« Extremely steep, unstable, wet, or rocky slopes are often appropriate candidates for use of
synthetic blankets, as are riverbanks, beaches, and other high-energy environments. If
synthetic blankets are used, the soil should be hydromulched first.

« For use in sensitive areas, 100% biodegradable blankets are available. These organic
blankets are usually held together with a paper or fiber mesh and stitching, which may last up
toayear.

« Most netting used with blankets is photodegradable, meaning it breaks down under sunlight
(not ultraviolet [UV] stabilized). However, this process can take months or years even under
bright sun. Once vegetation is established, sunlight does not reach the mesh. Itis not
uncommon to find nondegraded netting still in place several years after installation. This can
be a problem if maintenance requires the use of mowers or ditch cleaning equipment. In
addition, birds and small animals can become trapped in the netting.

Maintenance Standards
» Maintain good contact with the ground. Erosion must not occur beneath the net or blanket.

« Repair and staple any areas of the net or blanket that are damaged or not in close contact with
the ground.

« Fix and protect eroded areas if erosion occurs due to poorly controlled drainage.
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Figure 7.5: Channel Installation

NOT TO SCALE

TERMINAL SLOPE AND CHANNEL
ANCHOR T

STAKE AT 3'—5'@
INTERVALS.

R
NN
CHECK SLOT AT 25° INTERVALS

ISOMETRIC VIEW

ORI,
FALGEN

K
» A
INITIAL CHANNEL ANCHOR TRENCH INTERMITTENT CHECK SLOT

Notes:
1. Check slots to be constructed per manufacturers specifications.
2. Staking or stapling layout per manufacturers specifications.

Source: Clackamas County Erosion Prevention Planning and Design Manual (2009)

- o |
e Channel Installation
.

DEPARTMENT OF Revised June 2016

E C O L O G Y Please see htip:/www.ecy.wa.gov/copyright.htmi for copyright notice including permissions,
. State of Washington| limitation of liability, and disclaimer.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 811



Figure 7.6: Slope Installation
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BMP C123E: Plastic Covering

Purpose
Plastic covering provides immediate, short-term erosion protection to slopes and disturbed areas.

Conditions of Use

Plastic covering may be used on disturbed areas that require cover measures for < 30 days, with the
following exceptions:

Plastic is particularly useful for protecting cut-and-fill slopes and stockpiles. However, the
relatively rapid breakdown of most polyethylene sheeting makes it unsuitable for applications
> 6 months.

Due to rapid runoff caused by plastic covering, do not use this method upslope of areas that
might be adversely impacted by concentrated runoff. Such areas include steep and/or

unstable slopes.

Plastic sheeting may result in increased runoff volumes and velocities, requiring additional on-
site measures to counteract the increases. Creating a trough with wattles or other material
can convey clean water away from these areas.

To prevent undercutting, trench and backfill plastic covering that comes in a rolled form.

Although the plastic material is inexpensive to purchase, the cost of installation, maintenance,
removal, and disposal add to the total costs of this BMP.

Whenever plastic is used to protect slopes, install water collection measures at the base of the
slope. These measures include plastic-covered berms, channels, and pipes used to convey
clean rainwater away from bare soil and disturbed areas. Do not mix clean runofffrom a
plastic covered slope with dirty runoff from a project.

Other uses for plastic include the following:
o Temporary ditch liner
o Pond liner in temporary sediment pond

o Liner for bermed temporary fuel storage area if plastic is not reactive to the type of fuel
being stored

o Emergency slope protection during heavy rains

o Temporary drainpipe (“elephant trunk”) used to direct water

Design and Installation Specifications

Plastic slope cover must be installed according to the following procedure:
1. Run plastic up and down the slope, not across the slope.

2. Plastic may be installed perpendicular to slope if the slope length < 10 feet.
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3. Provide a minimum overlap of 8 inches at the seams.
4. Onlong or wide slopes, or slopes subject to wind, tape all seams.

5. Place plastic into a small (12-inch-wide by 6-inch-deep) slot trench at the top of the
slope and backfill with soil to keep water from flowing underneath.

6. Place sand-filled burlap or geotextile bags every 3 to 6 feet along seams and tie them
together with twine to hold them in place.

7. Inspect plastic for rips, tears, and open seams regularly and repair immediately. This
prevents high-velocity runoff from contacting bare soil, which causes extreme erosion.

8. Sandbags may be lowered into place tied to ropes. However, all sandbags must be
staked in place.

¢ Plastic sheeting shall have a minimum thickness of 0.06 millimeters.

« [ferosion at the toe of a slope is likely, a gravel berm, riprap, or other suitable protection shall
be installed at the toe of the slope in order to reduce the velocity of runoff.

Maintenance Standards
» Torn sheets must be replaced and open seams repaired.

» Completely remove and replace the plastic if it begins to deteriorate due to ultraviolet
radiation.

+ Completely remove plastic when no longer needed.

» Dispose of old tires used to weight down plastic sheeting appropriately.

Approved as Functionally Equivalent

The Washington State Department of Ecology (Ecology) has approved products as able to meet the
requirements of this BMP. The products did not pass through the Technology Assessment Protocol—
Ecology (TAPE) process. Local jurisdictions may choose not to accept these products or may
require additional testing prior to consideration for local use. The products that Ecology has
approved as functionally equivalent are available for review on Ecology’s Emerging Stormwater
Treatment Technologies (TAPE) web page at the following address:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Emerging-stormwater-treatment-technologies

BMP C124E: Sodding

Purpose

The purpose of sodding is to establish permanent turf for immediate erosion protection and to
stabilize drainage paths where concentrated overland flow will occur.

Conditions of Use
Sodding may be used in the following areas:
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« Disturbed areas that require short-term or long-term cover.
« Disturbed areas that require immediate vegetative cover.

« Allwaterways that require vegetative lining. Waterways may also be seeded rather than
sodded and protected with a net or blanket.

Design and Installation Specifications

Sod shall be free of weeds, have a uniform thickness (approximately 1 inch), and have a dense root
mat for mechanical strength.

The following steps are recommended for sod installation:

1. Shape and smooth the surface to final grade in accordance with the approved grading plan.
Consider any areas (such as swales) that need to be overexcavated below design elevation to
allow room for placing soil amendment and sod.

2. Amend 4 inches (minimum) of compost into the top 8 inches of the soil if the organic content of
the soil is less than 10% or the permeability is less than 0.6 inches per hour. See the
Washington State Department of Ecology’s Compost web page for further information:

https:/lecoloqv.wa.govNVaste-Toxics/Reducing-recycling-waste/Orqanic-materi-
als/Managing-organics-compost

3. Fertilize according to the sod supplier's recommendations.
4. Work lime and fertilizer 1 to 2 inches into the soil, and smooth the surface.

5. Lay strips of sod beginning at the lowest area to be sodded and perpendicular to the direction
of water flow. Wedge strips securely into place. Square the ends of each strip to provide for a
close, tight fit. Stagger joints 2 12 inches. Staple on slopes steeper than 3H:1V. Staple the
upstream edge of each sod strip.

6. Rollthe sodded area and irrigate.

7. When sodding is carried out in alternating strips or other patterns, seed the areas between the
sod immediately after sodding.

Maintenance Standards

Ifthe grass is unhealthy, the cause shall be determined and appropriate action taken to reestablish a
healthy ground cover. If it is impossible to establish a healthy ground cover due to frequent
saturation, instability, or some other cause, the sod shall be removed, and the area shall be seeded
with an appropriate mix and protected with a net or blanket (BMP C122E: Nets and Blankets).

BMP C125E: Topsoiling/Composting

Purpose

Topsoiling and composting provide a suitable growth medium for final site stabilization with
vegetation. While not a permanent cover practice in itself, topsoiling is an integral component of
providing permanent cover in areas with an unsuitable soil surface for plant growth. Use this BMP in
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conjunction with other BMPs such as BMP C120E: Temporary and Permanent Seeding, BMP
C121E: Mulching, or BMP C124E: Sodding.

Note: BMP C125E: Topsoiling/Composting is functionally the same as BMP F6.61: Amending
Construction Site Soils.

Native soils and disturbed soils that have been organically amended not only retain much more
stormwater but also serve as effective biofiltration for urban pollutants and, by supporting more
vigorous plant growth, reduce the amount of water, fertilizer, and pesticides needed to support
installed landscapes. Topsoil includes no subsoils, consisting of only material from the top several
inches including organic debris.

Conditions of Use

¢ Permanent landscaped areas shall contain healthy topsoil that reduces the need for fertilizers,
improves overall topsoil quality, provides for better vegetative health and vitality, improves
hydrologic characteristics, and reduces the need for irrigation.

» Leave native soils and the duff layer undisturbed to the maximum extent practicable. Stripping
of existing, properly functioning soil system and vegetation for the purpose of topsoiling during
construction is not acceptable. Preserve existing soil systems in undisturbed and
uncompacted conditions if functioning properly.

» Areas that already have good topsoil, such as undisturbed areas, do not require soil
amendments.

o Restore, to the maximum extent practical, native soils disturbed during clearing and grading to
a condition equal to or better than the original site condition’s moisture-holding capacity. Use
on-site native topsoil, incorporate amendments into on-site soil, or import blended topsoil to
meet this requirement.

« Topsoiling is a required procedure when establishing vegetation on shallow soils and soils of
critically low pH (high acid) levels.

« Beware of where the topsoil comes from and what vegetation was on-site before disturbance.
Invasive plant seeds may be included and could cause problems for establishing native plants,
landscaped areas, or grasses.

« Topsoil from the site will contain mycorrhizal bacteria that are necessary for healthy root
growth and nutrient transfer. These native mycorrhizae are acclimated to the site and will
provide optimum conditions for establishing grasses. Use commercially available mycorrhizae
products when using off-site topsoil.

Design and Installation Specifications
If topsoiling is to be performed, the following guidelines should be considered:

» Maximize the depth of the topsoil wherever possible to provide the maximum possible infilt-
ration capacity and beneficial growth medium. Topsoil shall have the following:

° A minimum depth of 8 inches.

o A target organic content of 6% to 8% dry weight for all nonturf planting areas and 3% to
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5% organic matter content for turf areas. Imported topsoil mixes should contain 35% to
40% compost by volume for nonturf planting areas and 20% to 25% compost by volume
for turf areas.

o A pH between 6.0 and 8.0 or as specified for particular plant choices.

o If blended topsoil is imported, fines should be limited to 25% passing through a No. 200
sieve.

Mulch planting beds with 2 inches of organic material.

Accomplish the required organic content, depth, and pH by returning native topsoil to the site,
importing topsoil of sufficient organic content, and/or incorporating organic amendments.
When incorporating amendments to meet the organic content requirement, use compost that
meets the compost specification for bioretention (see Chapter 5 - Runoff Treatment BMP
Design), with the exception that the compost may have up to 35% biosolids or manure. The
compost material should be mature and derived from organic waste materials including plant
debris, biosolids, or wood wastes that meet the functional requirements and intent of the
organic soil amendment specification.

Organic amendments should be incorporated to a minimum depth of 8 inches except where
tree roots or other natural features limit the depth of incorporation. Subsoils at a depth > 12
inches should be scarified = 2 inches to avoid stratified layers, where feasible. The decision to
either layer topsoil over a subgrade or incorporate topsoil into the underlying layer may vary
depending on the planting specified.

The final composition and construction of the soil system will resultin a natural selection or
favoring of certain plant species over time. For example, incorporation of topsoil may favor
grasses, while layering with mildly acidic, high-carbon amendments may favor more woody
vegetation.

Allow sufficient time in scheduling for topsoil spreading prior to seeding, sodding, or planting.

Take care when applying topsoil to subsoils with contrasting textures. Sandy topsoil over
clayey subsoil is a particularly poor combination, as water creeps along the junction between
the soil layers and causes the topsoil to slough. If topsoil and subsoil are not properly bonded,
water will not infiltrate the soil profile evenly and it will be difficult to establish vegetation. The
best method to prevent a lack of bonding is to actually work the topsoil into the layer below for
adepth =z 6inches.

Field exploration of the site shall be made to determine if there is surface soil of sufficient
quantity and quality to justify stripping. Topsoil shall be friable and loamy (loam, sandy loam,
silt loam, sandy clay loam, or clay loam). Avoid areas of natural ground water recharge.

Stripping shall be confined to the immediate construction area. A 4- to 6-inch stripping depth is
common, but depth may vary depending on the particular soil. All surface runoff control
structures shall be in place prior to stripping.

Ripping or restructuring the subgrade may also provide additional benefits in terms of the
overall infiltration and interflow dynamics of the soil system.

Do not place topsoil while in a frozen or muddy condition, when the subgrade is excessively
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wet, or when conditions exist that may otherwise be detrimental to proper grading or
proposed sodding or seeding.

In any areas requiring grading, remove and stockpile the duff layer and topsoil on-site in a
designated, controlled area, not adjacent to public resources and critical areas. Reapply
stockpiled topsoil to other portions of the site where feasible.

Locate the topsoil stockpile so that it meets specifications and does not interfere with work on
the site. It may be possible to locate more than one pile in proximity to areas where topsoil will
be used.

Stockpiling of topsoil shall occur in the following manner:

o Side slopes of the stockpile shall not > 2H:1V.
o Between October 1 and June 30:

m Install an interceptor dike with gravel outlet and silt fence to surround all topsoil
stockpiles.

= Within 7 days, complete erosion control seeding or cover stockpiles with clear
plastic or other mulching materials.

o Between July 1 and September 30:

= |nstall an interceptor dike with gravel outlet and silt fence to surround all topsoil
stockpiles if the stockpile will remain in place for a longer period of time than
active construction grading.

= Within 30 days, complete erosion control seeding or cover stockpiles with clear
plastic or other mulching materials.

Previously established grades on the areas to be topsoiled shall be maintained according to
the approved plan.

When native topsoil is to be stockpiled and reused, the following should apply to ensure that
the mycorrhizal bacteria, earthworms, and other beneficial organisms will not be destroyed:

1. Reinstall topsoil within 4 to 6 weeks.
2. Do not allow the topsoil to become saturated with water.

3. Do not use plastic covering.

Maintenance Standards

« Inspect stockpiles regularly, especially after large storm events. Stabilize any areas that have
eroded.

Establish soil quality and depth toward the end of construction and once established, protect
from compaction, such as from large machinery use, and from erosion.

Plant and mulch soil after installation.
Leave plant debris or its equivalent on the soil surface to replenish organic matter.
Reduce and adjust, where possible, the use of irrigation, fertilizers, herbicides and pesticides,
rather than continuing to implement formerly established practices.
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M anionic charge density may vary from 2% to 30%; a value of 18% is typical. Studies
by the U.S. Department of Agriculture (USDA), Agricultural Research Service
that soil stabilization was optimized by using very high molecular weight (12 to
/mole), highly anionic (> 20% hydrolysis) PAM.
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Maintenance Standards

« PAM may be reapplied on actively worked areas aft 48-hour period.

ed or unless turbidity levels

ft undisturbed, a

s may be required for
ils), long grades,
vered with

« Reapplication is not required unless PAM-treated soil is dis
show the need for an additional application. If PAM-treated soil
reapplication may be necessary after 2 months. More PAM applica
steep slopes, silty and clayey soils (USDA Classification Type “C"and“
and high precipitation areas. When PAM is applied first to bare soil and then
straw, a reapplication may not be necessary for several months.

« Loss of sediment and PAM may be a basis for penalties per RCW 90.48.080.

BMP C130E: Surface Roughening

Purpose

Surface roughening aids in the establishment of vegetative cover, reduces runoff velocity, increases
infiltration, and provides for sediment trapping through the provision of a rough soil surface.
Horizontal depressions are created by operating a tiller or other suitable equipment on the contour or
by leaving slopes in a roughened condition by not fine grading them.

For more information: Use this BMP in conjunction with other BMPs such as BMP C120E:
Temporary and Permanent Seeding, BMP C121E: Muiching, or BMP C124E: Sodding.

Conditions for Use
« Allslopes > 3H:1V and > 5 vertical feet require surface roughening to a depth of 2 to 4 inches
prior to seeding.

« Areas that will not be stabilized immediately may be roughened to reduce runoff velocity until
seeding takes place.

« Slopes with a stable rock face do not require roughening.

» Slopes where mowing is planned should not be excessively roughened.

Design and Installation Specifications

There are different methods for achieving a roughened soil surface on a slope, and the selection of
an appropriate method depends on the type of slope. Roughening methods include stair-step
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grading, grooving, contour furrows, and tracking. See Figure 7.7: Surface Roughening by Tracking
and Contour Furrows for tracking and contour furrows. Factors to be considered in choosing a

roughening method are slope steepness, mowing requirements, and whether the slope is formed by
cutting or filling.

Disturbed areas that will not require mowing may be stair-step graded, grooved, or left rough
after filling.

Stair-step grading is particularly appropriate in soils containing large amounts of soft rock.
Each “step” catches material that sloughs from above, and provides a level site where
vegetation can become established. Stairs should be wide enough to work with standard
earth moving equipment. Stair steps must be on contour or gullies will form on the slope.

Areas that will be mowed (these areas should have slopes less steep than 3:1) may have
small furrows left by disking, harrowing, raking, or seed-planting machinery operated on the
contour.

Graded areas with slopes > 3H:1V but < 2H:1V should be roughened before seeding. This
can be accomplished in a variety of ways, including “track walking,” or driving a crawler tractor
up and down the slope, leaving a pattern of cleat imprints parallel to slope contours.

Tracking is done by operating equipment up and down the slope to leave horizontal
depressions in the soil.

Maintenance Standards

Areas that are surface roughened should be seeded as quickly as possible.

Regular inspections should be made of the area. Ifrills appear, they should be re-roughened

and reseeded immediately.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 823



Figure 7.7: Surface Roughening by Tracking and Contour Furrows
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BMP C140E: Dust Control

Purpose

Dust control prevents wind transport of dust from disturbed soil surfaces onto roadways, into
drainage systems, and into receiving waters. Wind erosion is a significant cause of soil movement
from construction sites in eastern Washington. Although wind erosion can contribute to water quality
impacts, dust control is regulated in some areas of eastern Washington primarily through local air
quality authorities. Where such an entity exists, contact the local air quality authority for appropriate
and required BMPs for dust control to implement at your project site.

Conditions for Use

Use dust control in areas (including roadways) subject to surface and air movement of dust where
on-site or off-site impacts on roadways, drainage systems, or receiving waters are likely.

Design and Installation Specifications

Vegetate or mulch areas that will not receive vehicle traffic. In areas where planting, mulching,
or paving is impractical, apply gravel or landscaping rock.

Limit dust generation by clearing only those areas where immediate activity will take place,
leaving the remaining area(s) in the original condition, if stable. Maintain the original ground
cover as long as practical.

Construct natural or artificial windbreaks or windscreens. These may be designed as
enclosures for small dust sources.

Sprinkle the site with water until the surface is wet. Repeat as needed. To prevent carryout of
mud onto the street, see BMP C105E: Stabilized Construction Access and BMP C106E:
Wheel Wash.

Irrigation water can be used for dust control. Irrigation systems should be installed as a first
step on sites where dust control is a concern.

Spray exposed soil areas with a dust palliative, following the manufacturer’s instructions and
cautions regarding handling and application. Used oil is prohibited from use as a dust
suppressant. Local jurisdictions may approve other dust palliatives such as calcium chloride or
polyacrylamide (PAM).

PAM (BMP C126E: Polyacrylamide for Soil Erosion Protection) added to water at a rate of
0.5 pounds per 1,000 gallons of water per acre and applied from a water truck is more
effective than water alone. This is due to the increased infiltration of water into the soil and
reduced evaporation. In addition, small soil particles are bonded together and are not as easily
transported by wind. Adding PAM may reduce the quantity of water needed for dust control,
especially in eastern Washington. PAM should not be directly applied to water or allowed to
enter a water body.

Contact your local air pollution control authority for guidance and training on other dust control
measures. Compliance with the local air pollution control authority constitutes compliance with
this BMP. See the following website for more information:
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https://fecolog y.wa.qov/About—us/Our-role-in-the-community/Partnershi ps-commit-
tees/Clean-air-agencies

Use vacuum street sweepers.

Remove mud and other dirt promptly so it does not dry and then turn into dust.

Techniques that can be used for unpaved roads and lots include the following:

Reduce speed limits. High vehicle speed increases the amount of dust stirred up from
unpaved roads and lots.

Upgrade the road surface strength by improving particle size, shape, and mineral types that
make up the surface and base materials.

Add surface gravel to reduce the source of dust emission. Limit the amount of fine particles <
0.075 millimeters to 10% to 20%.

Use geotextile fabrics to increase the strength of new roads or roads undergoing
reconstruction.

Encourage the use of alternate, paved routes, if available.

Apply chemical dust suppressants using the admix method, blending the product with the top
few inches of surface material. Suppressants may also be applied as surface treatments.

Limit dust-generating work on windy days.

Pave unpaved permanent roads and other trafficked areas.

Maintenance Standards
Respray area as necessary to keep dust to a minimum.

BMP C150E: Materials on Hand

Purpose

Quantities of erosion prevention and sediment control materials can be kept on the project site at all
times to be used for emergency situations such as unexpected heavy rains. Having these materials
on-site reduces the time needed to replace existing or implement new BMPs when inspections
indicate that existing BMPs are not meeting the Construction Stormwater Pollution Prevention Plan
(SWPPP) requirements. In addition, contractors can save money by buying some materials in bulk
and storing them at their office or yard.

Conditions for Use

Construction projects of any size or type can benefit from having materials on hand. A small
commercial development project could have a roll of plastic and some gravel available for
immediate protection of bare soil and temporary berm construction. A large earthwork project,
such as highway construction, might have several tons of straw, several rolls of plastic, flexible
pipe, sandbags, geotextile fabric and steel “T" posts.
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« Materials should be stockpiled and readily available before any site clearing, grubbing, or
earthwork begins. A large contractor or developer could keep a stockpile of materials that are
available to be used on several projects.

» |f storage space at the project site is at a premium, the contractor could maintain the materials
at their office or yard. The office or yard must be less than an hour from the project site.

Design and Installation Specifications

Depending on the project type, size, complexity, and length, the materials and quantities will vary. A
good minimum list of items that will cover numerous situations includes the following:

s Clear plastic, 6 mil

e Drainpipe, 6- or 8-inch-diameter
¢ Sandbags, filled

« Straw bales for muiching
e Quarry spalls

« Washed gravel

« Geotextile fabric

+ Catch basin inserts

o Steel “T” posts

s Silt fence material

¢ Straw wattles

Maintenance Standards

» All materials with the exception of the quarry spalls, steel “T” posts, and gravel should be kept
covered and out of both sun and rain.

o Restock materials as needed.

BMP C151E: Concrete Handling

Purpose

Concrete work can generate process water and slurry that contain fine particles and high pH, both of
which can violate water quality standards in the receiving water. Concrete spillage or concrete
discharge to waters of the State is prohibited. Use this BMP to minimize and eliminate concrete,
concrete process water, and concrete slurry from entering waters of the State.
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Conditions of Use

Any time concrete is used, utilize these management practices. Concrete construction project
components include, but are not limited to:

» Curbs
» Sidewalks
» Roads
o Bridges
» Foundations
o Floors
 Runways
Disposal options for concrete, in order of preference are:
1. Off-site disposal

2. Concrete wash-out areas (see BMP C154E: Concrete Washout Area)

3. De minimus washout to formed areas awaiting concrete

Design and Installation Specifications

« Wash concrete truck drums at an approved off-site location or in designated concrete
washout areas only. Do not wash out concrete trucks onto the ground (including formed areas
awaiting concrete), or into storm drains, open ditches, streets, or streams. Refer to BMP_
C154E: Concrete Washout Area for information on concrete washout areas.

o Return unused concrete remaining in the truck and pump to the originating batch plant
for recycling. Do not dump excess concrete on site, exceptin designated concrete
washout areas as allowed in BMP C154E: Concrete Washout Area.

« Wash small concrete handling equipment (e.g. hand tools, screeds, shovels, rakes, floats,
trowels, and wheelbarrows) into designated concrete washout areas or into formed areas
awaiting concrete pour.

« At no time shall concrete be washed off into the footprint of an area where an infiltration
feature will be installed.

« Wash equipment difficult to move, such as concrete paving machines, in areas that do not
directly drain to natural or constructed stormwater conveyance or potential infiltration areas.

« Do not allow washwater from areas, such as concrete aggregate driveways, to drain directly
(without detention or treatment) to natural or constructed stormwater conveyances.

« Contain washwater and leftover product in a lined container when no designated concrete
washout areas (or formed areas, allowed as described above) are available. Dispose of
contained concrete and concrete washwater (process water) properly.
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» Always use forms or solid barriers for concrete pours, such as pilings, within 15-feet of surface
waters.

+ Referto BMP C252E: Treating and Disposing of High pH Water for pH adjustment
requirements.,

» Refer to the Construction Stormwater General Permit (CSWGP) for pH monitoring
requirements if the project involves one of the following activities:

o Significant concrete work (as defined in the CSWGP).

o The use of soils amended with (but not limited to) Portland cement-treated base,
cement kiln dust or fly ash.

o Discharging stormwater to segments of water bodies on the 303(d) list (Category 5) for
high pH.

Maintenance Standards

Check containers for holes in the liner daily during concrete pours and repair the same day.

BMP C152E: Sawcutting and Surfacing Pollution Prevention

Sawcuttirhg,and surfacing operations generate slurry and process water that contain fine particles
and have a hidf pH (concrete cutting), both of which can violate the water quality standards in the
receiving water. 8Qncrete spillage or concrete discharge to surface waters of the state is prohibited.
Use this BMP to minisgize and prevent process water and slurry created by sawcutting or surfacing
from entering waters o state.

Conditions for Use

Anytime sawcutting or surfacing opesations take place, these management practices should be
used. Sawcutting and surfacing operatidgs include, but are not limited to, the following:

e Sawing

« Coring

s Grinding

+ Roughening

+ Hydrodemolition

« Bridge and road surfacing

Design and Installation Specifications
o Vacuum slurry and cuttings during cutting and surfacing operations.

¢ Slurry and cuttings should not remain on permanent concrete or asphalt pavement overt
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and cuttings should not drain to any natural or constructed drainage system. This may

rated during hydrodemolition, surface roughening or similar
nstructed drainage system. Dispose of process water
ter or surface water quality standards.

» Do not allow process water
operations to drain to any natural
in a manner that does not violate groun

demolition debris in a manner that does
aterial from a pickup sweeper atan

« Handle and dispose of cleaning waste materia
not cause contamination of water. Dispose of sweep
appropriate disposal site.

Maintenance Standards
Continually monitor operations to determine whether slurry, cuttings, or process r could enter
waters of the state. If inspections show that a violation of water quality standards coul ur, stop

operations and immediately implement preventive measures such as berms, barriers, seco
containment, and/or vacuum trucks.

BMP C153E: Material Delivery, Storage, and Containment

Purpose

Prevent, reduce, or eliminate the discharge of pollutants to the drainage system or receiving waters
from material delivery and storage. Minimize the storage of hazardous materials on-site, store
materials in a designated area, and install secondary containment.

Conditions of Use

These procedures are suitable for use at all construction sites with delivery and storage of the
following materials:

« Petroleum products such as fuel, oil and grease

« Soil stabilizers and binders (e.g., polyacrylamide)

« Fertilizers, pesticides, and herbicides

« Detergents

« Asphalt and concrete compounds

. Hazardous chemicals such as acids, lime, adhesives, paints, solvents, and curing compounds

« Any other material that may be detrimental if released to the environment

Design and Installation Specifications
The following steps should be taken to minimize risk:
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Temporary storage area should be located away from vehicle traffic, near the construction
entrance(s), and away from receiving waters or storm drains.

Safety Data Sheets should be supplied for all stored materials stored. Chemicals should be
kept in their original labeled containers.

Hazardous material storage on-site should be minimized.
Hazardous materials should be handled as infrequently as possible.

During the wet weather season (October 1 through June 30), consider storing materials in a
covered area.

Materials should be stored in secondary containments, such as earthen dike, horse trough, or
even a children’s wading pool for nonreactive materials such as detergents, oil, grease, and
paints. Small amounts of material may be secondarily contained in “bus boy” trays or concrete
mixing trays.

Do not store chemicals, drums, or bagged materials directly on the ground. Place these items
on a pallet and within secondary containment.

If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater
on the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of
drums, preventing water from collecting.

Material Storage Areas and Secondary Containment Practices

Liquids, petroleum products, and substances listed in 40 CFR Part 110,40 CFR Part 117, or
40 CFR Part 302 shall be stored in approved containers and drums and shall not be overfilled.
Containers and drums shall be stored in temporary secondary containment facilities.

Temporary secondary containment facilities shall provide for a spill containment volume able
to contain 10% of the total enclosed container volume of all containers, or 110% of the
capacity of the largest container within its boundary, whichever is greater,

Secondary containment facilities shall be impervious to the materials stored therein for a
minimum contact time of 72 hours.

Secondary containment facilities shall be maintained free of accumulated rainwater and spills.
In the event of spills or leaks, accumulated rainwater and spills shall be collected and placed
into drums. These liquids shall be handled as hazardous waste unless testing determines
them to be nonhazardous.

Sufficient separation should be provided between stored containers to allow spill cleanup and
emergency response access.

During the wet weather season (October 1 through June 30), each secondary containment
facility shall be covered during nonworking days.

At all times, each secondary containment facility shall be covered prior to and during rain
events.

Keep material storage areas clean, organized, and equipped with an ample supply of
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appropriate spill cleanup material (spill kit).
o The spill kit should include, at a minimum, the following items:

o One water-resistant nylon bag
o Three oil-absorbent socks (3 inches by 4 feet)
o Two oil-absorbent socks (3 inches by 10 feet)
o Twelve oil-absorbent pads (17 by 19 inches)
o One pair of splash-resistant goggles
o Three pairs of nitrile gloves
o Ten disposable bags with ties

o |nstructions
BMP C154E: Concrete Washout Area

Purpose

Prevent or reduce the discharge of pollutants from concrete waste to stormwater by conducting
washout off-site, or performing on-site washout in a designated area.

Conditions of Use
Concrete washout areas are implemented on construction projects where:
« Concrete is used as a construction material

« ltis not possible to dispose of all concrete wastewater and washout off-site (ready mix plant,
etc.).

« Concrete truck drums are washed on-site.

Note that auxiliary concrete truck components (e.g. chutes and hoses) and small concrete
handling equipment (e.g. hand tools, screeds, shovels, rakes, floats, trowels, and
wheelbarrows) may be washed into formed areas awaiting concrete pour.

At no time shall concrete be washed off into the footprint of an area where an infiltration feature will
be installed.

Design and Installation Specifications

Implementation

. Perform washout of concrete truck drums at an approved off-site location or in designated
concrete washout areas only.

« Do not wash out concrete onto non-formed areas, or into storm drains, open ditches, streets,
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or streams.

» Wash equipment difficult to move, such as concrete paving machines, in areas that do not
directly drain to natural or constructed stormwater conveyance or potential infiltration areas.

« Do not allow excess concrete to be dumped on-site, except in designated concrete washout
areas as allowed above.

+ Concrete washout areas may be prefabricated concrete washout containers, or self-installed
structures (above-grade or below-grade).

+ Prefabricated containers are host resistant to damage and protect against spills and leaks.
Companies may offer delivery service and provide regular maintenance and disposal of solid
and liquid waste.

» [f self-installed concrete washout areas are used, below-grade structures are preferred over
above-grade structures because they are less prone to spills and leaks.

» Self-installed above-grade structures should only be used if excavation is not practical.

o Concrete washout areas shall be constructed and maintained in sufficient quantity and size to
contain all liquid and concrete waste generated by washout operations.
Education

o Discuss the concrete management techniques described in this BMP with the ready-mix
concrete supplier before any deliveries are made.

» Educate employees and subcontractors on the concrete waste management technigues
described in this BMP.

» Arrange for the contractor’s superintendent or Certified Erosion and Sediment Control Lead
(CESCL) to oversee and enforce concrete waste management procedures.

« A sign should be installed adjacent to each concrete washout area to inform concrete
equipment operators to utilize the proper facilities.
Contracts
Incorporate requirements for concrete waste management into concrete supplier and subcontractor

agreements.

Location and Placement

+ Locate concrete washout areas at least 50 feet from sensitive areas such as storm drains,
open ditches, water bodies, or wetlands.

« Allow convenient access to the concrete washout area for concrete trucks, preferably near the
area where the concrete is being poured.

« Iftrucks need to leave a paved area to access the concrete washout area, prevent track-out
with a pad of rock or quarry spalls (see BMP C105E: Stabilized Construction Access). These
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areas should be far enough away from other construction traffic to reduce the likelihood of
accidental damage and spills.

« The number of concrete washout areas you install should depend on the expected demand
for storage capacity.

« On large sites with extensive concrete work, concrete washout areas should be placed in
multiple locations for ease of use by concrete truck drivers.

Concrete Truck Washout Procedures

« Washout of concrete truck drums shall be performed in designated concrete washout areas
only.

« Concrete washout from concrete pumper bins can be washed into concrete pumper trucks
and discharged into designated concrete washout areas or properly disposed of off-site.

Concrete Washout Area Installation

» Concrete washout areas should be constructed as shown in the figures below, with a
recommended minimum length and minimum width of 10 ft, but with sufficient quantity and
volume to contain all liquid and concrete waste generated by washout operations.

« Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should be free
of holes, tears, or other defects that compromise the impermeability of the material.

« Lath and flagging should be commercial type.
« Liner seams shall be installed in accordance with manufacturers’ recommendations.

« Soil base shall be prepared free of rocks or other debris that may cause tears or holes in the
plastic lining material.

Maintenance Standards

Inspection and Maintenance

« Inspect and verify that concrete washout areas are in place prior to the commencement of
concrete work.

« Once concrete wastes are washed into the designated washout area and allowed to harden,
the concrete should be broken up, removed, and disposed of per applicable solid waste
regulations. Dispose of hardened concrete on a regular basis.

« During periods of concrete work, inspect the concrete washout areas daily to verify continued
performance.

o Check overall condition and performance.
o Check remaining capacity (% full).

o Ifusing self-installed concrete washout areas, verify plastic liners are intact and
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sidewalls are not damaged.

o If using prefabricated containers, check for leaks.

+ Maintain the concrete washout areas to provide adequate holding capacity with a minimum
freeboard of 12 inches.

» Concrete washout areas must be cleaned, or new concrete washout areas must be
constructed and ready for use once the concrete washout area is 75% full.

« [fthe concrete washout area is nearing capacity, vacuum and dispose of the waste material in
an approved manner.

» Do notdischarge liquid or slurry to waterways, storm drains or directly onto ground.
« Do not discharge to the sanitary sewer without local approval.

» Place a secure, non-collapsing, non-water collecting cover over the concrete washout
area prior to predicted wet weather to prevent accumulation and overflow of precip-
itation.

» Remove and dispose of hardened concrete and return the structure to a functional
condition. Concrete may be reused on-site or hauled away for disposal or recycling.

+ When you remove materials from a self-installed concrete washout area, build a new
structure; or, if the previous structure is still intact, inspect for signs of weakening or damage,
and make any necessary repairs. Re-line the structure with new plastic after each cleaning.

Removal of Concrete Washout Areas

+ When concrete washout areas are no longer required for the work, the hardened concrete,
slurries and liquids shall be removed and properly disposed of.

+ Materials used to construct concrete washout areas shall be removed from the site of the work
and disposed of or recycled.

+ Holes, depressions or other ground disturbance caused by the removal of the concrete
washout areas shall be backfilled, repaired, and stabilized to prevent erosion.
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Figure 7.9: Concrete Washout Area with Wood Planks
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Figure 7.10: Concrete Washout Area with Straw Bales
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Figure 7.11: Prefabricated Concrete Washout Container with Ramp
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BMP C160E: Certified Erosion and Sediment Control Lead

Purpose

The project proponent designates at least one person as the responsible representative in charge of
erosion and sediment control (ESC) and water quality protection. The designated employee or
contact shall be the Certified Erosion and Sediment Control Lead (CESCL) who is responsible for
ensuring compliance with all local, state, and federal ESC and water quality requirements.

Conditions of Use

A CESCL should be made available on projects = 1 acre that discharge stormwater to surface
waters of the state. Sites < 1 acre do not require a CESCL certification for conducting inspections;
sampling is not required on sites that disturb < 1 acre. The CESCL shall meet one of the following
requirements:

« Have a current certificate proving attendance in an ESC training course that meets the
minimum ESC training and certification requirements established by Ecology. The minimum
requirements for CESCL course training, as well as a list of ESC training and certification
providers, are available on the Washington State Department of Ecology’s Certified Erosion &
Sediment Control Lead web page at the following address:

https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Certified-erosion-
sediment-control

o Be a Certified Professional in Erosion and Sediment Control (CPESC). For additional
information, see the Envirocert CPESC website at the following address:

http://www.envirocertintl.org/cpesc/

Specifications
o CESCL certification shall remain valid for 3 years.

o The CESCL shall have authority to act on behalf of the contractor or developer and shall be
available, on call, 24 hours per day throughout the period of construction.

o The Construction Stormwater Pollution Prevention Plan (SWPPP) shall include the name,
telephone number, fax number, and address of the designated CESCL. See Chapter 3 -
Preparation of Stormwater Site Plans and 7.2 Planning.

« A CESCL may provide inspection and compliance services for multiple construction projects
in the same geographic region.

o Duties and responsibilities of the CESCL shall include, but are not limited to, the following:

o Maintaining a permit file on-site at all times, which includes the SWPPP and any
associated permits and plans

o Directing BMP installation, inspection, maintenance, modification, and removal

o Updating all project drawings and the Construction SWPPP with changes made
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o Completing any sampling requirements including reporting results using electronic
Discharge Monitoring Reports (WebDMR)

o Facilitating, participating in, and taking corrective actions resulting from inspections
performed by outside agencies or the owner

o Keeping daily logs, and inspection reports. Inspection reports should include the
following:

® Inspection date/time

» Weather information; general conditions during inspection and approximate
amount of precipitation since the last inspection

m Visual monitoring results, including a description of discharged stormwater and a
notation of the presence of suspended sediment, turbid water, discoloration, and
oil sheen, as applicable

= Any water quality monitoring performed during inspection

m General comments and notes, including a brief description of any BMP repairs,
maintenance, or installations made as a result of the inspection

= A summary or list of all BMPs implemented, including observations ofall ESC
structures or practices and the following:

1. Locations of BMPs inspected
2. Locations of BMPs that need maintenance
3. Locations of BMPs that failed to operate as designed or intended

4. Locations where additional or different BMPs are required

BMP C162E: Scheduling

Purpose

Sequencing a construction project can reduce the amount and duration of soil exposed to erosion by
wind, rain, runoff, and vehicle tracking.

Conditions for Use

The construction sequence schedule is an orderly listing of all major land-disturbing activities
together with the necessary erosion and sediment control (ESC) BMPs planned for the project. This
type of schedule guides the contractor on work to be done before other work is started so that
serious erosion and sedimentation problems can be avoided.

Following a specified work schedule that coordinates the timing of land-disturbing activities and the
installation of control measures is perhaps the most cost-effective way of controlling erosion during
construction. The removal of ground cover leaves a site vulnerable to erosion. Construction
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sequencing that limits land clearing, provides timely installation of ESC BMPs, and restores
protective cover quickly can significantly reduce the erosion potential of a site.

Design Considerations
o Minimize construction during rainy periods.
» Schedule projects to disturb only small portions of the site at any one time. Complete grading
as soon as possible. Immediately stabilize the disturbed portion before grading the next

portion. Practice staged seeding in order to revegetate cut-and-fill slopes as the work
progresses.

7.3.3 Runoff Conveyance and Treatment BMPs

BMP C200E: Interceptor Dike and Swale

Purpose

Provide a dike of compacted soil or a swale at the top or base of a disturbed slope or along the
perimeter of a disturbed construction area to convey stormwater. Use the dike and/or swale to
intercept the runoff from unprotected areas and direct it to areas where erosion can be controlled.
This can prevent storm runoff from entering the work area or sediment-laden runoff from leaving the
construction site.

Conditions for Use

Use an interceptor dike or swale where runoff from an exposed site or disturbed slope must be
conveyed to an erosion control BMP that can safely convey the stormwater.

 Locate upslope of a construction site to prevent runoff from entering the disturbed area.

« When placed horizontally across a disturbed slope, it reduces the amount and velocity of
runoff flowing down the slope.

« Locate downslope to collect runoff from a disturbed area and direct it to a sediment-trapping
BMP (e.g., BMP C240E: Sediment Trap, or BMP C241E: Sediment Pond (Temporary).

Design Considerations

« Dike and/or swale and channel must be stabilized with temporary or permanent vegetation or
other channel protection during construction.

+ Steep grades require channel protection and check dams.

» Review construction for areas where overtopping may occur.

o Can be used at the top of new fill before vegetation is established.

» May be used as a permanent diversion channel to carry the runoff.
» Contributing area for an individual dike or swale should be < 1 acre.

» Design the dike and/or swale capacity as follows:
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o Temporary interceptor dikes: Sized to handle the expected peak flow rate from a
6-month, 3-hour storm for the developed condition, referred to as the shori-duration
storm.

o Permanent interceptor dikes: The peak volumetric flow rate is calculated using a
10-minute time step for a 25-year, 24-hour frequency storm for the developed
condition.

Interceptor Dikes

Interceptor dikes shall meet the following criteria:
« Top Width: 2 feet minimum.
« Height: 1.5 feet minimum on berm.
» Side Slope: 2H:1V or flatter.

« Grade: Depends on topography; however, dike system minimum is 0.5%, and maximum is
1%.

« Compaction: Minimum of 90% ASTM D698 standard Proctor.
« Stabilization: Depends on velocity and reach. Inspect regularly to ensure stability.

« Ground Slopes < 5%: Seed and mulch should be applied within 5 days of dike construction
(see BMP_C121E: Mulching).

« Ground Slopes from 5% to 40%: Depends on runoff velocities and dike materials. Slope
should be stabilized immediately using either sod or riprap, or other measures to avoid
erosion.

« The upslope side of the dike shall provide positive drainage to the dike outlet. No erosion shall
occur at the outlet. Provide energy dissipation measures as necessary. Sediment-laden runoff
must be released through a sediment-trapping BMP.

« Minimize construction traffic over temporary dikes. Use temporary cross culverts for channel
crossing.

. See Table 7.16: Horizontal Spacing of Interceptor Dikes Along Ground Slope for
recommended horizontal spacing between dikes.

Table 7.16: Horizontal Spacing of
Interceptor Dikes Along Ground Slope
Flow Path Length

Average Slope

Slope Percentage

(feet)
20H:1V orless | 3tod 300
(10to 20)H:1V [ 5t0 10 200
(4 to 10)H:1V 10to 25 100t
(2to4)H: 1V 251050 50
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interceptor Swales

Interceptor swales shall meet the following criteria:

+ Bottom Width: 2 feet minimum; the bottom shall be level
o Depth: 1 foot minimum
o Side Slope: <2H:1V

¢ Grade: Maximum 5%, with positive drainage to a suitable outlet (such as BMP C241E:
Sediment Pond (Temporary))

+ Stabilization: Seed per BMP C120E: Temporary and Permanent Seeding or BMP C202E:
Riprap Channel Lining, 12 inches thick of riprap pressed into the bank and extending =
8 inches vertical from the bottom

Maintenance Standards

» Inspectdiversion dikes and interceptor swales once a week and after every rainfall.
Immediately remove sediment from the flow area.

» Damage caused by construction traffic or other activity must be repaired before the end of
each working day.

o Check outlets and make timely repairs as needed to avoid gully formation. When the area
below the temporary diversion dike is permanently stabilized, remove the dike and fill and
stabilize the channel to blend with the natural surface.

MP C201E: Grass-Lined Channels

Conditions of Use

This practice applies to construction
prevent erosion or flooding.

where concentrated runoff needs to be contained to

+ Use this BMP when a vegetative lining can ide sufficient stability for the channel cross
section and at lower velocities of water (normally lependent on grade). This means that the
channel slopes are generally < 5% and space is availabie for a relatively large cross section.

» Typical uses include roadside ditches, channels at property bobrgaries, outlets for diversions,

and other channels and drainage ditches in low areas.

« Channels that will be vegetated should be installed before major earthwork hydroseeded

season) before water is allowed to flow in the ditch. With channels that will have high flows,
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BMP C207E: Check Dams

Purpose
Construction of check dams across a swale or ditch reduces the velocity of concentrated flow and
dissipates energy at the check dam.

Conditions of Use

Use check dams where temporary channels or permanent channels are not yet vegetated, channel
lining is infeasible, and velocity checks are required.

Check dams may not be placed in streams unless approved by the Washington State
Department of Fish and Wildlife.

Check dams may not be placed in wetlands without approval from a permitting agency.

Do not place check dams below the expected backwater from any salmonid-bearing water
between October 1 and May 31 to ensure that there is no loss of high-flow refuge habitat for
overwintering juvenile salmonids and emergent salmonid fry.

Design and Installation Specifications

Construct rock check dams from appropriately sized rock. The rock used must be large
enough to stay in place given the expected design flow through the channel. The rock must be
placed by hand or by mechanical means (do not dump the rock to form the dam) to achieve
complete coverage of the ditch or swale and to ensure that the center of the dam is lower than

the edges.

Check dams may also be constructed of either rock or pea-gravel filled bags. Numerous new
products are also available for this purpose. They tend to be reusable, quick and easy to
install, effective, and cost efficient.

Place check dams perpendicular to the flow of water.

The check dam should form a triangle when viewed from the side. This prevents undercutting
as water flows over the face of the check dam rather than falling directly onto the ditch bottom.

Before installing a check dam, impound and bypass upstream water flow away from the work
area. Options for bypassing include pumps, siphons, or temporary channels.

Check dams combined with sumps work more effectively at slowing flow and retaining
sediment than a check dam alone. A deep sump should be provided immediately upstream of
the check dam.

In some cases, if carefully located and designed, check dams can remain as permanent install-
ations with very minor regrading. They may be left as either spillways, in which case
accumulated sediment would be graded and seeded, or as check dams to prevent further
sediment from leaving the site.

The maximum spacing between the check dams shall be such that the downstream foe of the
upstream dam is at the same elevation as the top of the downstream dam.
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s Keep the maximum height at 2 feet at the center of the check dam.

« Keep the center of the check dam = 12 inches lower than the outer edges at natural ground
elevation.

¢ Keep the side slopes of the check dam at < 2H:1V.

¢ Key the rock into the ditch banks and extend it beyond the abutments a minimum of 18 inches
to avoid washouts from overflow around the dam.

» Use geotextile foundation under a rock or sand bag check dam. If a blanket ditch liner is used,
geotextile is not necessary. A piece of organic or synthetic blanket cut to fit will also work for
this purpose.

¢ Inthe case of grass-lined ditches and swales, all check dams and accumulated sediment shall
be removed when the grass has matured sufficiently to protect the ditch or swale—unless the
slope of the swale is > 4%. The area beneath the check dams shall be seeded and mulched
immediately after dam removal.

» Ensure that channel appurtenances, such as culvert entrances below check dams, are not
subject to damage or blockage from displaced rocks.

« See Figure 7.18: Rock Check Dam.

Maintenance Standards

Check dams shall be monitored for performance and sediment accumulation during and after each
rainfall that produces runoff. Sediment shall be removed when it reaches one-half the sump depth.

« Anticipate submergence and deposition above the check dam and erosion from high flows
around the edges of the dam.

« If significant erosion occurs between dams, install a protective riprap liner in that portion of the
channel. See BMP C202E (Riprap Channel Lining).

Approved as Functionally Equivalent

Ecology has approved products as able to meet the requirements of this BMP. The products did not
pass through the Technology Assessment Protocol-E cology (TAPE) process. Local jurisdictions
may choose not to accept these products or may require additional testing prior to consideration for
local use. Products that Ecology has approved as functionally equivalent are available for review on
Ecology’s Emerging Stormwater Treatment Technologies (TAPE) web page at the following
address:

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater-permittee-
guidance-resources/Emerging-stormwater-treatment-technologies

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 866



Figure 7.18: Rock Check Dam
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and staples.

of grass-lined ditches and swales, check dams and accumulated sediment
shall be remo hen the grass has matured sufficiently to protect the ditch or swale
unless the slope of t ale is > 4%. The area beneath the check dams shall be
seeded and muiched imme after dam removal.

Maintenance Standards

« Inspect TSDs for performance and sediment accumulation

and after each rainfall that
produces runoff. Remove sediments when it reaches one-half the e

t of the TSD.

» Anticipate submergence and deposition above the TSD and erosion from high
the edges of the TSD. Immediately repair any damage or any undercutting of the TSD.

BMP C209E: Outlet Protection

Purpose

Outlet protection prevents scour at conveyance outlets and minimizes the potential for downstream
erosion by reducing the velocity of concentrated stormwater flows.

Conditions of Use

Use outlet protection at the outlets of all ponds, pipes, ditches, or other conveyances that discharge
to a natural or constructed drainage feature such as a stream, wetland, lake, or ditch.

Design and Installation Specifications

« The receiving channel at the outlet of a culvert shall be protected from erosion bylining a
minimum of 6 feet downstream and extending up the channel sides a minimum of 1 foot above
the maximum tailwater elevation or 1 foot above the crown, whichever is higher. For pipes
> 18 inches in diameter, the outlet protection lining of the channel shall be four times the
diameter of the culvert.

+ Standard wing walls, tapered outlets, and paved channels should also be considered when
appropriate for permanent culvert outlet protection (see the latest version of the Washington
State Department of Transportation Hydraulics Manual).

« BMP C122E: Nets and Blankets or BMP C202E: Riprap Channel Lining provides suitable
options for lining materials.

» With low flows, EMP C201E: Grass-Lined Channels can be an effective alternative for lining
material.

» The following guidelines shall be used for riprap outlet protection with riprap:

o |fthe discharge velocity at the outlet is < 5 feet per second (ft/sec), use 2- to 8-inch
riprap. Minimum thickness is 1 foot.

o For adischarge velocity of 5 to 10 fps at the outlet, use 24- to 4-foot riprap. Minimum
thickness is 2 feet.
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o For outlets at the base of steep slope pipes (pipe slope > 10%), use an engineered
energy dissipater.

o Geotextile or erosion control blankets should always be used under riprap to prevent
scour and channel erosion. See BMP C122E: Nets and Blankets.

« Bank stabilization, bioengineering, and habitat features may be required for disturbed areas.
This work may require a Hydraulic Project Approval (HPA) from the Washington State
Department of Fish and Wildlife.

For more information: See 1.4.9 Hydraulic Project Approvals.

Maintenance Standards
« Inspect and repair as needed.

» Add rock as needed to maintain the intended function.

« Clean energy dissipater if sediment builds up.
BMP C220E: Inlet Protection

Purpose

Inlet protection prevents coarse sediment from entering drainage systems prior to permanent stabil-
ization of the disturbed area.

Conditions of Use

Use inlet protection at inlets that are operational before permanent stabilization of the disturbed
areas that contribute runoff to the inlet. Provide protection for all storm drain inlets downslope and
within 500 feet of a disturbed or construction area, unless those inlets are preceded by a sediment-—
frapping BMP.

Also consider inlet protection for lawn and yard drains on new home construction. These small and
numerous drains coupled with lack of gutters can add significant amounts of sediment into the roof
drain system. If possible, delay installing lawn and yard drains until just before landscaping, or cap
these drains to prevent sediment from entering the system until completion of landscaping. Provide
18 inches of sod around each finished lawn and yard drain.

Table 7.18: Storm Drain Inlet Protection lists several options for inlet protection. All of the methods
for inlet protection tend to become plugged and require a high frequency of maintenance. Limit
contributing areas for an individual inlet to < 1 acre. If possible, provide emergency overflows with
additional end-of-pipe treatment where stormwater ponding would cause a hazard.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 870



Table 7.18: Storm Drain Inlet Protection

Applicable
Type of Inlet Emergency for Paved/ e
Protection Overflow Earthen e e
Surfaces
Drop Inlet Protection
Excavated drop inlet Yes, 'temp.o rary Applicable for heavy flows. Easy to maintain.
i flooding will Earthen ) .
protection ocour Large area requirement: 30-feet by 30-feet/acre
Block and gravel Paved or Applicable for heavy concentrated flows. Will not
. . Yes
drop inlet protection earthen pond.
Gravel and wire drop No Paved or Applicable for heavy concentrated flows. Will
inlet protection earthen pond. Can withstand traffic.
Catch basin filters Yes Paved or Freguent maintenance required.
earthen
Curb Inlet Protection
Curb inlet protection | Small capacity . .
witha woodenwaeir | overfiow Paved Used for sturdy, more compact installation.
Block andgravel | ., Paved Sturdy, but limited filtration.
curb inlet protection
Culvert Inlet Protection
Culvert inlet . Not .
sediment trap Not applicable applicable 18-month expected life.

Design and Installation Specifications

Excavated Drop Inlet Protection

Excavated drop inlet protection consists of an excavated impoundment around the storm drain inlet.
Sediment settles out of the stormwater prior to entering the storm drain. Design and installation
specifications for excavated drop inlet protection include:

Provide a depth 1 to 2 feet as measured from the crest of the inlet structure.
Side slopes of excavation should be < 2H:1V.
Minimum volume of excavation is 35 cubic yards.

Shape the excavation to fit the site, with the longest dimension oriented toward the longest
inflow area.

Install provisions for draining to prevent standing water.
Clear the area of all debris.

Grade the approach to the inlet uniformly.
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Drill weep holes into the side of the inlet.

Protect weep holes with screen wire and washed aggregate.

Seal weep holes when removing structure and stabilizing area.

Build a temporary dike, if necessary, to the downslope side of the structure to prevent bypass

flow.

Block and Gravel Filter

A block and gravel filter is a barrier formed around the inlet with standard concrete blocks and gravel.
See Figure 7.19: Block and Gravel Filter. Design and installation specifications for block and gravel

filters include:

Provide a height 1 to 2 feet above the inlet.

Recess the first row of blocks 2 inches into the ground for stability.

Support subsequent courses by placing a piece of pressure-treated wood (2x4) through the
block opening.

Do not use mortar.

Lay some blocks in the bottom row on their side to allow for dewatering the pool.

Place hardware cloth or comparable wire mesh with 0.5-inch openings over all block
openings.

Place gravel to just below the top of blocks on slopes of 2H:1V or flatter.

An alternative design is a gravel berm surrounding the inlet, as follows:

Q

(=]

Provide a slope of 3H:1V on the upstream side of the berm.

Provide a slope of 2H:1V on the downstream side of the berm.

Provide a 1-foot-wide level rock area between the gravel berm and the inlet.
Use rocks = 3 inches in diameter on the upstream slope of the berm.

Use gravel with a diameter of 0.5 to 0.75 inches at a minimum thickness of 1 foot on the
downstream slope of the berm.
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Figure 7.19: Block and Gravel Filter
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Gravel and Wire Mesh Filter

Gravel and wire mesh filters are gravel barriers placed over the top of the inlet. This method does not
provide an overflow. Design and installation specifications for gravel and wire mesh filters include:

« Use a hardware cloth or comparable wire mesh with 0.5-inch openings.

o Place wire mesh over the drop inlet so that the wire extends a minimum of 1 foot
beyond each side of the inlet structure.

o Qverlap the strips if more than one strip of mesh is necessary.

« Place coarse aggregate over the wire mesh.

o Provide = 12-inch depth of aggregate over the entire inlet opening and extend
2 18 inches on all sides.

Catch Basin Filters

Catch basin filters are designed by manufacturers for construction sites. The limited sediment
storage capacity increases the amount of inspection and maintenance required, which may be daily
for heavy sediment loads. To reduce maintenance requirements, combine a catch basin filter with
another type of inlet protection. This combined inlet protection provides flow bypass without overflow
and therefore may be a better method for inlets located along active rights-of-way. Design and
installation specifications for catch basin filters include:

« Provide 5 cubic feet of storage.
« Require dewatering provisions.

« Provide a high-flow bypass that will not become clogged under normal use at a construction
site.

- Insertthe catch basin filter in the catch basin just below the grating.

Curb Inlet Protection With Wooden Weir

Curb inlet protection with wooden weir is an option that consists of a barrier formed around a curb
inlet with a wooden frame and gravel. Design and installation specifications for cu rb inlet protection
with wooden weirs include:

« Use wire mesh with 0.5-inch openings.

« Use extra strength filter cloth.

« Construct a frame.

« Attach the wire and filter fabric to the frame.

« Pile coarse washed aggregate against the wire and fabric.

» Place weight on the frame anchors.
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Block and Gravel Curb Inlet Protection

Block and gravel curb inlet protection is a barrier formed around a curb inlet with concrete blocks and
gravel. See Figure 7.20: Block and Gravel Curb Inlet Protection. Design and installation specific-
ations for block and gravel curb inlet protection include:

» Use wire mesh with 0.5-inch openings.

Place two concrete blocks on their sides abutting the curb at either side of the inlet opening.
These are spacer blocks.

Place a 2x4 stud through the outer holes of each spacer block to align the front blocks.

Place blocks on their sides across the front of the inlet and abutting the spacer blocks.

Place wire mesh over the outside vertical face.

Pile coarse aggregate against the wire to the top of the barrier.

Curb and Gutter Sediment Barrier

A curb and gutter sediment barrier is a sandbag or rock berm (riprap and aggregate) 3 feet high and
3 feet wide in a horseshoe shape. See Figure 7.21: Curb and Gutter Barrier. Design and installation
specifications for curb and sediment barriers include:

+ Construct a horseshoe-shaped berm, faced with coarse aggregate if using riprap, 3 feet high
and 3 feet wide, 2 2 feet from the inlet.

s Construct a horseshoe-shaped sedimentation trap on the upstream side of the berm. Size the
trap to sediment trap standards for protecting a culvert inlet.

Maintenance Standards

 Inspect all forms of inlet protection frequently, especially after storm events. Clean and
replace clogged catch basin filters. For rock and gravel filters, pull, away the rocks from the
inlet and clean or replace. An alternative approach is to use the clogged rock as fill and put
fresh rock around the inlet,

¢ Do not wash sediment into storm drains while cleaning. Spread all excavated material evenly
over the surrounding land area or stockpile and stabilize as appropriate.
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Figure 7.20: Block and Gravel Curb Inlet Protection
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Figure 7.21: Curb and Gutter Barrier
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BMP C233E: Silt Fence

Purpose

Silt fence reduces the transport of coarse sediment from a construction site by providing a temporary
physical barrier to sediment and reducing the runoff velocities of overland flow.

Conditions of Use

Silt fence may be used downslope of all disturbed areas.

Silt fence shall prevent sediment carried by runoff from going beneath, through, or over the
top of the silt fence but shall allow the water to pass through the fence.

Silt fence is not intended to treat concentrated flows, nor is it intended to treat substantial
amounts of overland flow. Convey any concentrated flows through the drainage systemtoa
sediment-trapping BMP.

Do not construct silt fences in streams or use in V-shaped ditches. Silt fences do not provide
an adequate method of silt control for anything deeper than sheet or overland flow.

Design and Installation Specifications

Contributing area of < 1 acre or in combination with sediment basin in a larger site.
Use in combination with other construction stormwater BMPs.

Maximum slope steepness (perpendicular to the silt fence line) of 1H:1V.
Maximum sheet or overland flow path length to the silt fence of 100 feet.

Do not allow flows > 0.5 cubic feet per second.

Use geotextile fabric that meets the standards indicated in Table 7.19: Geotextile Fabric
Standards for Silt Fence. All of the listed geotextile properties are minimum average roll
values (i.e., the test result for any sampled roll in a lot shall meet or exceed the values shown
in Table Table 7.19: Geotextile Fabric Standards for Silt Fence).
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Table 7.19: Geotextile Fabric Standards for Silt Fence

Geotextile Property Minimum Average Roll Value

0.60 mm maximum for slit film wovens (No. 30
sieve)

Polymeric Mesh Apparent Opening Size 0.30 mm maximum for all other geotextile types

(ASTM D4751) {No. 50 sieve)
0.15 mm minimum for all fabric types (No. 100
sieve)

Woater Permittivity (ASTM D4491) 0.02 sec-1 minimum

Grab Tensile Strength (ASTM D4632)

180 Ib minimum for extra strength fabric
100 Ib minimum for standard strength fabric

Grab Tensile Strength (ASTM D4632) 30% maximum

Ultraviolet Resistance (ASTM D4355) 70% minimum

Support standard strength geotextiles shall be supported with wire mesh, chicken wire,
2- by 2-inch wire, safety fence, or jute mesh to increase the strength of the geotextile Silt fence
materials are available that have synthetic mesh backing attached.

Silt fence material shall contain ultraviolet ray inhibitors and stabilizers to provide a minimum
of 6 months of expected usable construction life at a temperature range of 0°F to 120°F.

100% biodegradable silt fence is available that is strong, long lasting, and can be left in place
after the project is completed, if permitted by the local jurisdiction.

See Figure 7.24: Silt Fence. Include the following standard notes for silt fence on construction
plans and specifications:

1.

The contractor shall install and maintain temporary silt fences at the locations shown in
the plans.

Construct silt fences in the areas of clearing, grading, or drainage prior to starting those
activities.

The silt fence shall have a 2-foot minimum and a 2.5-foot maximum height above the
original ground surface.

The geotextile fabric shall be sewn together at the point of manufacture to form fabric
lengths as required. Locate all sewn seams at support posts. Alternatively, two sections
of silt fence can be overlapped, provided the contractor can demonstrate, to the
satisfaction of the licensed professional, that the overlap is long enough and that the
adjacent silt fence sections are close enough together to prevent silt laden water from
escaping through the fence at the overlap.

Attach the geotextile fabric on the upslope side of the posts and secure with staples,
wire, or in accordance with the manufacturer’'s recommendations. Attach the geotextile
fabric to the posts in a manner that reduces the potential for tearing.

. Support the geotextile fabric with wire or plastic mesh, dependent on the properties of
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10.

11.

12.

the geotextile selected for use. If wire or plastic mesh is used, fasten the mesh securely
to the upslope of the posts with the geotextile fabric upslope of the mesh.

Mesh support, if used, shall consist of steel wire with a maximum mesh spacing of
2 inches, or a prefabricated polymeric mesh. The strength of the wire or polymeric
mesh shall be = 180 pounds grab tensile strength. The polymeric mesh must be as
resistant to the same level of ultraviolet radiation as the geotextile fabric it supports.

Bury the bottom of the geotextile fabric 4 inches minimum below the ground surface.
Backfill and tamp soil in place over the buried portion of the geotextile fabric, so that no
flow can pass beneath the silt fence and scouring cannot occur. When wire or polymeric
support mesh is used, the wire or polymeric mesh shall extend into the ground 3 inches
minimum.

Drive or place the silt fence posts into the ground 18 inch minimum. A 12-inch minimum
depth is allowed if topsoil or other soft subgrade soil is not present and 18 inches cannot
be reached. Increase fence post minimum depths by 6 inches if the fence is located on
slopes of = 3H:1V and the slope is perpendicular to the fence. If required post depths
cannot be obtained, the posts shall be adequately secured by bracing or guying to
prevent overturning of the fence due to sediment loading.

Use wood, steel or equivalent posts. The spacing of the support posts shall be a
maximum of 6 feet. Posts shall consist of one of the following:

o Wood with minimum dimensions of 2 inches by 2 inches by 3 feet. Wood shall be
free of defects such as knots, splits, or gouges.

o No. 6 steel rebar or larger.
o ASTM A120 steel pipe with a minimum diameter of 1 inch.

o U-, T-, L-, or C-shaped steel posts with a minimum weight of 1.35 pounds per
foot.

o Other steel posts having strength and bending resistance equivalent to the post
sizes listed above.

Locate silt fences on contour as much as possible, except at the ends of the fence,
where the fence shall be turned uphill such that the silt fence captures the runoff water
and prevents water from flowing around the end of the fence.

If the fence must cross contours, with the exception of the ends of the fence, place
check dams perpendicular to the back of the fence to minimize concentrated flow and
erosion. The slope of the fence line where contours must be crossed shall be £3H:1V,

o Check dams shall be approximately 1 foot deep at the back of the fence and shall
be continued perpendicular to the fence at the same elevation until the top of the
check dam intercepts the ground surface behind the fence.

o Check dams shall consist of crushed surfacing base course, gravel backfill for
walls, or shoulder ballast and shall be located every 10 feet along the fence
where the fence must cross contours.
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o See Figure 7.25: Silt Fence Installation by Slicing Method for slicing method details. The
following are specifications for siit fence installation using the slicing method:

1.

The base of both end posts must be = 2 to 4 inches above the top of the geotextile fabric
on the middle posts for ditch checks to drain properly. Use a hand level or string level, if
necessary, to mark base points before installation.

Install posts 3 to 4 feet apart in critical retention areas and 6 to 7 feet apart in standard
applications.

Install posts 24 inches deep on the downstream side of the silt fence, and as close as
possible to the geotextile fabric, enabling posts to support the geotextile fabric from
upstream water pressure.

Install posts with the nipples facing away from the geotextile fabric.

Attach the geotextile fabric to each post with three ties, all spaced within the top 8
inches of the fabric. Attach each tie diagonally 45 degrees through the fabric, with each
puncture 2 1 inch vertically apart. Each tie should be positioned to hang on a post nipple
when tightening to prevent sagging.

Wrap approximately 6 inches of the geotextile fabric around the end posts and secure
with three ties.

No more than 24 inches of a 36-inch geotextile fabric is allowed above ground level.

Compact the soilimmediately next to the geotextile fabric with the front wheel of the
tractor, skid steer, or roller exerting = 60 pounds per square inch. Compact the
upstream side first and then each side twice for a total of four trips. Check and correct
the installation for any deviation before compaction. Use a flat-bladed shovel to tuck
fabric deeper into the ground if necessary.

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 886



Figure 7.24: Silt Fence
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Figure 7.25: Silt Fence Installation by Slicing Method
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Maintenance Standards
« Repair any damage immediately.

« If concentrated flows are evident uphill of the fence, they must be intercepted and conveyed to
a sediment-trapping BMP.

« ltisimportant to check the uphill side of the silt fence for signs of the fence clogging and acting
as a barrier to flow and then causing channelization of flows parallel to the fence. If this occurs,
replace the fence and remove the trapped sediment.

« Remove sediments deposits when the deposit reaches approximately one-third the height of
the silt fence, or install a second silt fence.

« Replace geotextile fabric that has deteriorated due to ultraviolet breakdown.

BMP C234E: Vegetated Strip

Vegeta
physical bagr to sediment and reducing the runoff velocities of overland flow.

t intended to treat concentrated flows, nor are they intended to treat
rland flow. Any concentrated flows must be conveyed through the
1E: Sediment Pond (Temporary) or other sediment-trapping
hich overland flow can be treated solely by a vegetated strip
, is when the following criteria are met (see Table 7.20:

« Vegetated strips are
substantial amounts of 0
drainage systemto BMP C
BMP. The only circumstance i
rather than a sediment-trapping B
Contributing Area for Vegetated Strip

Area for Vegetated Strips
Maximum Contributing Area

Table 7.20: Contributi

Average Contributing Average ContributindzArea Flow Path Length
Area Slope Percentage Slope (Feet) 9
<1.5H:1V <67 N0

<2H:1V <50 1%\
<4H:V <25 150 \

<6H:1V <16.7 200 \
< 10H:1V <10 250 \

Design and Installation Specifications

« The vegetated strip shall consist of a continuous strip of dense vegetation with topsoil for
minimum length of 25 feet along the flow path. Grass-covered, landscaped areas are
generally not adequate because the volume of sediment overwhelms the grass. Ideally,
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tated strips shall consist of undisturbed native growth with a well-developed soil that
allows Tegnfiltration of runoff.

+ The slope withi vegetated strip shall be < 4H:1V.

o The uphill boundary of th etated strip shall be delineated with clearing limits.

Maintenance Standards

» Any areas damaged by erosion or constructi
protected by muich.

ctivity shall be seeded immediately and

o [f> 5 feet of the original vegetated strip width has had vege
sod must be installed.

ion removed or is being eroded,

« Ifthere are indications that concentrated flows are traveling across the ve
stormwater runoff controls must be installed to reduce the flows entering the ve
or additional perimeter protection must be installed.

BMP C235E: Wattles

Purpose

Wattles are temporary erosion and sediment control barriers consisting of straw, compost, or other
material that is wrapped in biodegradable tubular plastic or similar encasing material. They reduce
the velocity and can spread the flow of rill and sheet runoff and can capture and retain sediment.

Conditions of Use
+ Use wattles under the following conditions:
o Indisturbed areas that require immediate erosion protection
o On exposed soils during the period of short construction delays or over winter months
o On slopes requiring stabilization until permanent vegetation can be established

» The material used dictates the effectiveness period of the wattle. Generally, wattles are
effective for one to two seasons.

« Preventrilling beneath wattles by entrenching and overlapping wattles to prevent water from
passing between them.

Design Criteria
o See Figure 7.26: Wattles for typical construction details.

« Wattles are typically 8 to 10 inches in diameter and 25 to 30 feet in length.
¢ Install wattles perpendicular to the flow direction and parallel to the slope contour.

» Place wattles in shallow trenches staked along the contour of disturbed or newly constructed
slopes. Dig narrow trenches across the slope (on contour) to a depth of 3 to 5 inches on clay
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soils and soils with gradual slopes. On loose soils, steep slopes, and areas with high rainfall,
the trenches should be dug to a depth of 5 to 7 inches or one-half to two-thirds the thickness of
the wattle.

« Start building trenches and installing wattles from the base of the slope and work up. Spread
excavated material evenly along the uphill slope and compact it using hand tamping or other
methods.

« Construct irenches at contour intervals of 3 to 30 feet apart depending on the steepness of the
slope, soil type, and rainfall. The steeper the slope the closer together the trenches.

« Install the wattles snugly into the trenches and overlap the ends of adjacent wattles 12 inches
behind one another.

« Install stakes at each end of the wattle and at 4-foot centers along entire length of wattle.

« Ifrequired, install pilot holes for the stakes using a straight bar to drive holes through the wattle
and into the soil.

« Wooden stakes should be 0.75 by 0.75 by 24 inches minimum. Willow cuttings or 3/8-inch
rebar can also be used for stakes.

« Stakes should be driven through the middle of the wattle, leaving 2 to 3 inches of the stake
protruding above the wattle.

Maintenance Standards

« Wattles may require maintenance to ensure they are in contact with soil and thoroughly
entrenched, especially after significant rainfall on steep sandy soils.

« Inspect the slope after significant storms and repair any areas where wattles are not tightly
abutted or water has scoured beneath the wattles.

Approved as Functionally Equivalent

The Washington State Department of Ecology (Ecology) has approved products as able to meet the
requirements of this BMP. The products did not pass through the Technology Assessment Protocol—
Ecology (TAPE) process. Local jurisdictions may choose not to accept these products or may
require additional testing prior to consideration for local use. Products that Ecology has approved as
functionally equivalent are available for review on Ecology’s Emerging Stormwater Treatment
Technologies (TAPE) web page at the following address:

https://ecolog y.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater—permittee-
quidance-resources/Emerginq-stormwater-treatment—technologies
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Figure 7.26: Wattles

Overlap adjacent
rolls 12" behind

Straw rolls must be one another

placed along slope
contours

Spacing depends
on soil type and

slope steepness Sediment, organic matter,

and native seeds are
captured behind the rofls.

8" - 10" Dia.
(200-250mm)

v

{25 x 25mm)

o0 NOTE
N 1. Straw roll installation requires the placement and secure staking
o0 of the rall in a trench, 3" - 5" (75-1256mm) deep, dug on contour.
Runoff must not be allowed to run under or around roll. NOT TO SCALE

Wattles

DEPARTMENT OF Revised June 2016

ECOLOGY —

Please see hitp://www.ecy.wa.gov/copyright.htmi for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.
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The sediment pond or tank should be sized to hold 1.5 times the volume of runoff generated from the
ite during the 6-month, 3-hour storm for the developed condition, referred to as the short-duration

stohq, minus the filtration treatment system flow rate for an 8-hour period. For a chitosan-enhanced
sand M{ration system (CESF), the filtration treatment system flow rate should be sized using a
hydraulit®Npading rate between 6 and 8 gpmy/sf. Other hydraulic loading rates may be more

r other systems. Bypass should be provided around the filtration treatment systemto
xtreme storm events. Runoff volume shall be calculated using the methods
er 4 - Hydrologic Analysis and Design.

appropriat
accommodat
presented in Ch

If the filtration treatméxt system design does not allow discharge at the rates required by Element
#3: Control Flow Rates 3d if the site has a permanent flow control BMP that will serve the planned
development, the dischargdfrom the filtration treatment system may be directed to the permanent
flow control BMP to comply wi Element #3: Control Flow Rates. In this case, all discharge
(including water passing througiNpe treatment system and stormwater bypassing the treatment
system) will be directed into the pefganent flow control BMP. If site constraints make locating the
sediment pond or tank difficult, the peMganent flow control BMP may be divided to serve as the

nt temporary flow control pond. In this case, a bermor
water from mixing with the treated water. Both
adequate posttreatment flow control must be
truction Stormwater Pollution Prevention Plan
e to attenuate the discharge from the site to
s. If the design of the permanent flow
ntrol purposes, the construction of the
r its permanent function, at project

barrier must be used to prevent the untreat
untreated stormwater storage requirements a
achieved. The designer must documentin the C
(SWPPP) how the permanent flow control BMP is
meet the requirements of Element #3: Control Flow R
control BMP was modified for temporary construction flo
permanent flow control BMP must be finalized, as designed
completion.

Maintenance Standards

« Rapid sand filters typically have automatic backwash systems tha
pressure drop across the filter. If the backwash water volume is not la(ge or substantially more
turbid than the untreated stormwater stored in the holding pond or tankNgackwash return to
the sediment pond or tank may be appropriate. However, other means o atment and
disposal may be necessary.

re triggered by a preset

« Screen, bag, and fiber filters must be cleaned and/or replaced when they becomaglogged.

« Disposal of filtration equipment must comply with applicable local, state, and federal
regulations.

« Sediment shall be removed from the sediment pond or tank as necessary. Typically, sedime
removal is required once or twice during a wet season and at the decommissioning of the

pond or tank.
BMP C252E: Treating and Disposing of High pH Water

Purpose

When pH levels in stormwater increase to >8.5, it is necessary to lower the pH levels to the
acceptable range of 6.5 to 8.5 prior to discharge to surface or ground water. A pH range of 6.5t0 8.5
is typical for most natural receiving waters, and this neutral pH is required for the survival of aquatic

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 918



organisms. Should the pH deviate from this range, fish and other aquatic organisms may become
stressed and may die.

Conditions of Use

« The water quality standard for pH in Washington State is in the range of 6.5 t0 8.5.
Stormwater with pH levels exceeding water quality standards may be either neutralized on-
site or disposed of in a sanitary sewer or concrete batch plant with pH neutralization
capabilities.

+ Neutralized stormwater may be discharged to receiving waters under the Construction
Stormwater General Permit.

« Neutralized process water such as concrete truck washout, hydrodemolition, or sawcutting
slurry must be managed to prevent discharge to receiving waters. Any stormwater contam-
inated during concrete work is considered process wastewater and must not be discharged to
receiving waters or drainage systems.

« The process used for neutralizing and/or disposing of high pH stormwater from the site must
be documented in the Construction Stormwater Pollution Prevention Plan (SWPPP).

Causes of High pH

High pH at construction sites is most commonly caused by the contact of stormwater with poured or
recycled concrete, cement, mortars, and other Portland cement or lime containing construction
materials. (See BMP C151E: Concrete Handling for more information on concrete-handling
procedures.) The principal caustic agent in cement is calcium hydroxide (free lime).

Calcium hardness can contribute to high pH values and cause toxicity that is associated with high pH
conditions. A high level of calcium hardness in waters of the state is not allowed. Ground water
standard for calcium and other dissolved solids in Washington State is < 500 milligrams per liter
(mg/L).

Treating High pH Stormwater by Carbon Dioxide Sparging

Advantages of Carbon Dioxide Sparging
» Rapidly neutralizes water with a high pH.
» Cost effective and safer to handle than acid compounds.

« Carbon dioxide (CO,) is self-buffering. Itis difficult to overdose and create harmfully low pH
levels.

» Material is readily available.
Chemical Process of Carbon Dioxide Sparging

When CO, is added to water (H,0), carbonic acid (H,CO3) is formed, which can further dissociate
into a proton (H*) and a bicarbonate anion (HCO3) as shown:

C02 + H20 - H2003 —HY+ HCO3—
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The free proton is a weak acid that can reduce the pH. Water temperature has an effect on the
reaction as well. The colder the water temperature is, the slower the reaction. The warmer the water
temperature is, the quicker the reaction. Most construction applications in Washington State have
water temperatures of 2 50°F; therefore, the reaction is almost simultaneous.

Treatment Process of Carbon Dioxide Sparging

High pH water may be treated using continuous treatment, continuous discharge systems. These
manufactured systems continuously monitor influent and effluent pH to ensure that pH values are
within an acceptable range before being discharged. All systems must have fail-safe automatic
shutoff switches in the event that pH is not within the acceptable discharge range. Only trained
operators may operate manufactured systems. System manufacturers often provide trained
operators or training on their devices.

The following procedure may be used when not using a continuous discharge system:

1. Prior to treatment, the appropriate jurisdiction should be notified in accordance with the
regulations set by the jurisdiction.

2. Every effort should be made to isolate the potential high pH water in order to treat it separately
from other stormwater on-site.

3. Water should be stored in an acceptable storage facility, detention pond, or containment cell
prior to pH treatment.

4. Transfer water to be treated for pH to the pH treatment structure. Ensure that the pH
treatment structure size is sufficient to hold the amount of water that is to be treated. Do not fill
the pH treatment structure completely; allow 2 2 feet of freeboard.

5. The operator samples the water within the pH treatment structure for pH and notes the clarity
of the water. As a rule of thumb, less CO, is necessary for clearer water. The results of the
samples and water clarity observations should be recorded.

6. Inthe pH treatment structure, add CO, until the pH falls into the range of 6.9to 7.1. Adjusting
pH to within 0.2 standard units of receiving water (background pH) is recommended. Itis
unlikely that pH can be adjusted to within 0.2 standard units using dry ice. Compressed CO,
gas should be introduced to the water using a CO, diffuser located near the bottom of the pH
treatment structure, this will allow CO, to bubble up through the water and diffuse more
evenly.

7. Slowly discharge the water, making sure water does not get stirred up in the process. Release
about 80% of the water from the pH treatment structure, leaving any sludge behind. If turbidity
remains above the maximum allowable, consider adding filtration to the treatment train. See
BMP C251E: Construction Stormwater Filtration.

8. Discharge treated water through a pond or drainage system.

9. Excess sludge needs to be disposed of properly as concrete waste. If several batches of
water are undergoing pH treatment, sludge can be left in the treatment structure for the next
batch treatment. Dispose of sludge when it fills 50% of the treatment structure volume.
Disposal must comply with applicable local, state, and federal regulations.
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Treating High pH Stormwater by Food-Grade Vinegar

Food-grade vinegar that meets Food and Drug Administration standards may be used to neutralize
high pH water. Food-grade vinegar is only 4% to 18% acetic acid with the remainder being water.
Food-grade vinegar may be used if the dose is just enough to lower pH sufficiently. Use a treatment
process as described above for CO, sparging, but add food-grade vinegar instead of CO,.

This treatment option for high pH stormwater does not apply to anything but food-grade vinegar.
Acetic acid does not equal vinegar. Any other product or waste containing acetic acid must go
through the evaluation process in Appendix G of Whole Effluent Toxicity Testing Guidance and Test
Review Criteria (Marshall, 2016).

Disposal of High pH Stormwater

Sanitary Sewer Disposal

» Local sewer authority approval is required prior to disposal via the sanitary sewer.
Concrete Batch Plant Disposal

¢ Only permitted facilities may accept high pH water.

« Contactthe facility to ensure it can accept the high pH water.

Maintenance Standards

Safety and Materials Handling

« Allequipment should be handled in accordance with Occupational Safety and Health Adminis-
tration (OSHA) rules and regulations.

» Follow manufacturer’s guidelines for materials handling.
Each operator should provide the following:
« A diagram of the monitoring and treatment equipment
» A description of the pumping rates and capacity the treatment equipment is capable of treating

Each operator should keep a written record of the following:

¢ Client name and phone number
« Date of treatment

» Weather conditions

¢ Project name and location

» Volume of water treated

s pH of untreated water

+ Amount of CO, or food-grade vinegar needed to adjust water to a pH range of 6.9t0 7.1

2019 Stormwater Management Manual for Eastern Washington

Chapter 7 - Page 921



o pH of treated water
« Discharge point location and description

A copy of this record should be given to the client/contractor, who should retain the record for
3years.
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Operation and Maintenance Manual

Project Description

The Hunter Road Development project is located on a 480 acre site in Kittitas County. The development
areda is 14.89 acres and includes the construction of 12 acres of 22" wide BST roadway and an imigation
system. Stormwater runoff wil be routed to dispersion areas adjacent to the roadway. For steeper sections
of roadway where sheet flow dispersion cannot be utilized, stormwater is conveyed to roadside ditches,
then outfalls to a dispersion french or rock pads. In addition, culverts are located at stream crossings.

Facilities Requiring Maintenance

Onsite facilities requiring maintenance include the following (see facilities map on page 2):
e Catch basins

e Rock pads

e Dispersion frenches

e Conveyance system (outlet pipes to rock pads, inlet pipe to dispersion trench, culverts)

Routine site inspections should be conducted at least once per month and thorough inspections should
occur at least once per year. A log book should be maintained for all inspections and maintenance
activities.

See pages 3 - 4 for additional maintenance criteria.

Party Responsible for Maintenance and Operation
Vic Jansen

P.O. Box 57

Moses Lake, Washington 98837

Construction SWPPP
Dennis Residence
February 2, 2024
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