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1. PROJECT OVERVIEW

The proposed Madrona Ridge project is located on the west side of Rainier Street,
north of the intersection of Rainier Street & Discovery Road within Section 09,
Township 30 North, Range 01 West, W.M.), City of Port Townsend, WA 98368. The
site contains parcels 00109-1002 that is partially zoned R-Il & R-Ill (Singe Family &
Multi Family respectively), 00109-2005 zoned R-Il, 00109-2006 zoned R-lll, 97380-
0201, and 97380-0301 for a total of 39.8 acres; however, the project will only disturb
27.75 acres. The proposed project is a residential development with 167 lots,
pedestrian access, utility services, and detention ponds for stormwater flow control &
water quality mitigation. Refer to Figure 1.1 and 1.3 for a vicinity map and proposed
conditions, respectively.

The 2014 Stormwater Management Manual for Western Washington (SWMMWW)
was used to construct this Stormwater Site Plan Report, with additional guidance from
the pre-application conference summary for the proposed development. A
Geotechnical Report has been prepared for this project and are included in the
appendix of this report.

The site is a located at a topographic high point with very limited potential upstream
run-on from the adjacent parcel to the north. Since the site is a high point, there are 2
threshold discharge areas that the site drains to (cardinally east and west). The
proposed Pond 1 will discharge to the west and the remaining ponds will discharge to
the east which are the natural discharge locations for the project site. Refer to Sections
3 & 4 of this report for more information.

Water quality treatment required for this project is Basic Treatment because the runoff
is not tributary to a fish-bearing stream prior to convergence with a major receiving
water. Refer to Sections 2 & 4 of this report for more information.
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Hydrologic Soil Group—Jefferson County Area, Washington
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Hydrologic Soil Group—Jefferson County Area, Washington
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Jefferson County Area, Washington
Survey Area Data: Version 19, Jun 4, 2020

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Apr 27, 2019—May
10, 2019

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2021
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Hydrologic Soil Group—Jefferson County Area, Washington

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
Clallam gravelly sandy |D 83.0 100.0%
loam, 0 to 15 percent
slopes
Totals for Area of Interest 83.0 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

USDA

Natural Resources

=1 - -
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/8/2021
Page 3 of 4



Hydrologic Soil Group—Jefferson County Area, Washington

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 6/8/2021
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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2. EXISTING CONDITIONS

The existing project currently has a local flat area near an existing dwelling at the high
point of the site with vehicle access. From there, the site generally slopes east & west
into 2 separate Threshold Discharge Areas (TDA). The remainder of the parcels are
undeveloped and are largely undisturbed. There are Category Il wetlands located
within the parcel boundaries and are documented in greater detail in the Wetland
Report, included in Appendix D of this report. Refer to Figure 1.2 for existing
conditions.

According to the information available in the public GIS portal, the site is not within a
flood hazard area, there are no steep slopes onsite, there are no landslide hazards
within the project site, and the risk of liquefaction appears to be very low. Due to the
existing dwelling onsite, there is a septic tank which will be removed prior to
construction.

According to NRCS’s Web Soil Survey, the onsite soils are Clallum Gravely Sandy
loam ranging from 0 to 15 percent slopes with a hydrologic soil group rating of D. Refer
to Figure 1.4 for the Web Soil Survey.
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3. OFFSITE ANALYSIS

The existing project site drains to 2 separate discharge areas (west & southeast) and
does not appear to have any upstream tributary areas that drain to the site.

The westerly portion of the project site that drains to the west TDA (as shown in Figure
3.1) hydrates Wetland C3 and continues downstream to a lowland area. The easterly
portion of the project site that drains to the southeast TDA (also shown in Figure 3.1)
hydrates the various wetlands along that easterly parcel boundary and continues
downstream with wetland overflow.

The downstream stormwater system in both TDAs is comprised of natural features
and appears to be adequate to convey the existing stormwater flows. There were no
notable or applicable drainage complaints located for the project site. The only
downstream 303(d) listed water is the Port Townsend Bay (approx. 1 mile
downstream) with various contaminants, refer to Figure 3.3 for all 303(d) listings.
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Listing ID
63391
63392
63393
63394
63395
63396
63404
63410

Parameter
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Indeno(1,2,3-c,d)pyrene
Polychlorinated Biphenyls (PCBs)

Category 5, 303(d) Listings

Details
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63391
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63392
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63393
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63394
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63395
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63396
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63404
https://apps.ecology.wa.gov/approvedwqa/approvedpages/viewapprovedlisting.aspx?LISTING_ID=63410

\\esm8\ENGR\ESM-JOBS\2090\003\021\StormReport\Documents\WaterQualityAssessment07272021.xlsx

2:00 PM
7/27/2021
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4. PERMANENT STORMWATER CONTROL PLAN

This project has 2 TDAs that do not converge downstream. Multiple detention ponds
with dead storage are proposed to meet flow control and water quality requirements
for each TDA and each basin tributary to any given pond independently of the other
ponds implemented as part of this project.

The 2012 Western Washington Hydrology Model (WWHM) was used to size the
detention facilities in accordance with the requirements of the SWMMWW.

Since the project is located within a Basic Water Quality Treatment area, the project
is only subject to Basic Water Quality Treatment requirements as defined in the
SWMMWW.

Predeveloped Site Hydrology

The total parcel area is 39.8 acres; however, the project disturbance limit area is 27.75
acres in total. The project site contains wetlands and stormwater excess stormwater
downstream in 2 separate TDAs. To determine the developed condition compliance
for site improvements with respect to flow control mitigation, the predeveloped land
use condition is considered to be flat till forest (the steeper portions of the site will not
be disturbed and are conservatively not included in the model).

Refer to Table 4.1 below for the predeveloped hydrology model Land Use basin input.

Table 4.1: Hydrology Model - Predeveloped Land Cover Types

Predeveloped Disturbance Limits
(Acres)
Land Cover
Types TDA1&2 | TDAT TDA 2
(west) (east)
Total Pond 1 | Pond 2 | Pond 3 | Pond 4 | Bypass
Forest ( Flat) 27.75 7.92 8.53 7.06 3.81 0.43




Developed Site Hydrology

Due to the ever-evolving nature of site plan development, exact numbers for each
pond basin area & land use type cannot be fully defined until the final submittal;
therefore, a simplified approximation of land use area distribution has been used for
preliminary sizing and will be updated with the final report to reflect the final site design.
The following tables show the site-wide land use area percent (defined as percent
area of a given land use type within the disturbance limits of the project) and the
estimated total tributary basin area for each pond. With those factors and the
assumption that land use distribution across the site is approximately homogeneous
(which is generally true with an optimized site plan), each pond tributary basin is
assumed to have a similar land use proportion to the total area within the disturbance
limits.

Example Computation:

If the total area within the disturbance limits is 27.75 acres and the total proposed
impervious area is 16.80 acres, then the overall impervious percentage is 61%.
If Basin 1 for Pond 1 is 7.92 acres, then 7.92 * 61% = 4.79 acres of impervious
are estimated to drain to Pond 1 and the remainder is pervious landscaped area.

Refer to the following tables for a site-wide summarization of the above example
computation and the corresponding hydrology model inputs.

In the developed condition, the pervious and impervious surfaces will all be collected
or graded to flow into the appropriate detention pond to maintain predeveloped
discharge rates and volumes as required. The discharge peaks and flow exceedances
from each detention pond will comply the threshold set by the corresponding
predeveloped area. There are areas within the clearing limits that cannot be collected
and routed to (bypass) a detention facility; however, these bypass areas are small (0.7
acres or less). Due to the limited size of the bypass areas, the 100-year peak
unmitigated runoff flow rate is less that a 0.15 cubic-feet-per-second increase over the
existing 100-year peak flow rate; therefore, no further flow control mitigation is
required. These bypass areas utilize various dispersion methods to dissipate
concentrated runoff prior to rehydrating the adjacent wetlands. BMPs include splash
blocks (Basic Dispersion) for the roofs, a dispersion trench for the runoff from the
paved areas, and sheet flow dispersion for the pervious areas.

Table 4.2: Developed Land Cover Types within Disturbance Limits

& ' | =
Lots 15.48 8.88 32.0%
Roads 7.54 5.90 21.2%
Open Space & Pond Tracts 4.73 2.01 7.3%
Total 27.75 16.80 60.5%
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Table 4.3: Developed Land Use within TDAs (WWHM Input)

Total Impervious* Pervious**
Pond & TDA (Ag:gs) g&acrezl;s ((aAc:')eusS)

Pond 1, TDA 1 7.92 4.79 3.13
Pond 2, TDA 2 8.53 5.16 3.37
Pond 3, TDA 2 7.06 4.30 2.76
Pond 4, TDA 2 3.81 2.31 1.50
Bypass, TDA 2 0.43 0.00 0.43

Total 27.75 16.80 10.95

* Impervious coverage is 61% (60.5% rounded up), pervious coverage (Lawn) is the
remainder of the total areas that is not impervious.

** BMP T5.13: Post-Construction Soil Quality and Depth allows “Lawn” to be modeled
as “Pasture”.
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Flow Control System

This project proposes to create more than 10,000 square feet of total effective
impervious surface within each TDA; therefore, flow control must be provided to
reduce the impacts of stormwater runoff from hard surfaces and land cover
conversions. Detention ponds for each of the 4 basins onsite are sized to mitigate all
proposed improvements that can be collected and conveyed to each facility. A
summary description of the overall flow control system is provided below, refer to
Appendix C for the full hydrology model output.

TDA 1 - Pond 1

The area draining to this pond is composed of lots, right-of-way, and open space.
Some area along the westerly basin boundary bypasses collection and disperses into
the adjacent vegetation offsite. The pond volume and flow control structure (fully
detailed in Appendix C of this report) is sized such that the mitigated outflow rates are
within acceptable thresholds for the mitigated area.

TDA 2 - Pond 2

The area draining to this pond is composed of lots, right-of-way, and open space.
Some area along the northerly basin boundary bypasses collection and disperses onto
the adjacent property. The pond volume and flow control structure (fully detailed in
Appendix C of this report) is sized such that the mitigated outflow rates are within
acceptable thresholds for the mitigated area.

TDA 2 -Pond 3

The area draining to this pond is composed of lots, right-of-way, and open space.
Some pervious area along the easterly basin boundary between the pond tract and
the adjacent wetland bypasses collection and disperses east into the wetland tract.
The areas of bypassed runoff converge within 1/4 mile of the pond discharge, the pond
volume and control structure design mitigates the effects of the bypassed peak flows,
the 100-year peak flow from the bypass area is less than 0.4 cfs, the bypass runoff will
be dispersed through dispersion BMPs (sheetflow dispersion) to eliminate adverse
downstream impacts, and all areas of bypass are considered to be non-pollution
generating; therefore, this area of bypass flows is in compliance with current flow
control and treatment standards.

This pond volume and flow control structure (fully detailed in Appendix C of this report)
is sized such that the mitigated outflow rates are within acceptable thresholds for the
mitigated area (including the bypassed runoff).

TDA 2 - Pond 4

The area draining to this pond is composed of lots, right-of-way, and open space. The
pond volume and flow control structure (fully detailed in Appendix C of this report) is
sized such that the mitigated outflow rates are within acceptable thresholds for the
mitigated area.

In summary, Pond 1 within TDA 1 is only responsible for its own tributary area;
however, Ponds 2 -4 act both independently and in concert to mitigate the effects of
development on stormwater peak runoff rates for their respective and collective
mitigation areas. Ponds 2 - 4 pass the thresholds established for each pond in isolation
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and the overall combined flows from ponds 2 - 4 are also in compliance with the overall
area for those ponds with the mitigated bypass area.

Tables 4.4 and 4.5 below show the proposed detention volume meets the modeled
detention volume (with the given factor of safety) and that the peak flows of the
modeled volume meet the Conservation flow control requirements from WWHM. Refer
to Appendix C for the hydrology model output.

Table 4.4: Modeled vs. Provided

Pond # Modeled (Ac-Ft) Provided (Ac-Ft) % Over Modeled
1 4.00 5.74 44%
2 4.18 4.25 1.7%
3 2.07 2.07 0%
4 2.48 3.06 23%

Table 4.5: Hydrology Model Peak Flows (Bypass Only, POC 5 in WWHM output)

Return Period Predeveloped ( CFS) Developed ( CFS)

100-year 0.0227 0.0226
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Water Quality System

This project proposes to create more than 5,000 square feet of Pollution Generating
Hard Surface (PGHS); therefore, stormwater treatment is required.

Both TDA 1 and TDA 2 have the same Basic Water Quality Treatment requirement.
Each proposed detention pond (Pond 1 through Pond 4) will provide an adequate
dead-storage volume (as determined by WWHM) below its live-storage elevation to
treat stormwater in a Wetpond and will be configured with cells in accordance with the
design specifications for BMP T10.10: Wetponds - Basic & Large of the SWMMWW.
Those specifications include 3:1 length to width ratio, 2 cells separated by a berm 1’
below the dead-storage elevation, cell 1 with 25% to 35% of the total water quality
volume (excluding access ramp), pond inlet minimum 2-feet off the bottom of cell 1,
and a maximum wetpond depth of 8-feet. Specifications for each water quality pond
are shown on the pond detail sheets of the submitted plan set.

The bypass areas within the project site are not considered to be pollution generating
and do not require treatment.

Conventional Conveyance System Analysis and Design

Conveyance analysis and design will be fully documented in the final version of this
report. The proposed stormwater conveyance system will convey the 25-year peak
flow event and contain the 100-year backwater event. The flows used in the design
will be derived from a separate WWHM site model where each catchment area has a
designated land use basin element and corresponding POC number. For example,
the land use basin element tributary to CB#12 would be connected to POC 12.

Refer to this section of the final report for more information and detailed calculations.

Flow Control BMPs
The project will evaluate List #2 of the SWMMWW and implement the resultant BMPs.

BMPs for all new pervious (lawn & landscaped) areas within the disturbance limits of
the project:

e BMP T5.13: Post-Construction Soil Quality and Depth
BMPs for the proposed roofs of the project:

1. Full Dispersion is not feasible due to the limited availability of vegetated areas
to which the proposed roofs would be dispersed. Downspout Full Infiltration
Systems are not feasible due to the limited latent infiltration capacity of the in-
situ till soils onsite.

2. Bioretention is not feasible due to the limited infiltration capacity onsite any
potential bioretention unit design proposed would require an underdrain to
prevent mosquito breeding, which would circumvent the desired and intended
flow attenuation effects of this BMP. Furthermore, bioretention is not feasible
with the given space limitations on the lots and in the ROW within the proposed
site configuration.
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3. BMP T5.10B: Downspout Dispersion Systems (splash blocks specifically) will

be applied to Lot 1 (adjacent to the wetland tract by Pond 3) because space is
available to do so and there are no adjacent slopes greater than 20%. For
simplicity, the modeling credit for this one roof (50% impervious / 50%
landscape) has been conservatively neglected.

BMP T5.10C: Perforated Stub-out Connections will be applied to all proposed
roofs in this project (aside from Lot 1 as noted above) because those areas
must be collected in pipes to drain to the designated discharge locations
throughout the site.

BMPs for the remaining proposed hard surfaces of the project:

1.

Full Dispersion is not feasible due to the limited vegetated flow path area onsite
that is topographically available for runoff dispersion. Additionally, the project
will not retain sufficient vegetation (65%) to qualify for this BMP.

Permeable Pavement is not proposed for this project due to the limited
infiltration capacity across the site. Given that infiltration restriction, this BMP
would require an underdrain to function properly and would no longer satisfy
Minimum Requirement #5.

Bioretention is not feasible due to the limited infiltration capacity onsite since
any potential bioretention unit design proposed would require an underdrain to
prevent mosquito breeding, which would circumvent the desired and intended
flow attenuation effects of this BMP. Furthermore, bioretention is not feasible
with the given space limitations on the lots and in the ROW within the proposed
site configuration.

Sheet Flow Dispersion and Concentrated Flow Dispersion are not feasible for
this project due to the space limitations of the proposed site configuration.
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5. DISCUSSION OF MINIMUM REQUIREMENTS

All minimum requirements apply to the new and replaced hard surfaces and converted
vegetation areas in accordance with Figure |-2.4.1 from the SWMMWW. Below, each
minimum requirement is listed and how the project satisfies them.

Minimum Requirement #1 - Preparation of Stormwater Site Plans

A Stormwater Site Plan Report outline and checklist (Section 1) and stormwater site
plans are being provided with this submittal.

Minimum Requirement #2 - Construction Stormwater Pollution Prevention Plan
SWPPP
The SWPPP will be included in Appendix B of the final version of this report.

Minimum Requirement #3 - Source Control of Pollution

The applicable construction source control BMPs for this project include silt fence,
stabilized construction access, and catch basin inserts to mitigate the effects of
construction activities on downstream water quality. All applicable BMPs will be shown
on the grading sheets of the construction plans.

Minimum Requirement #4 - Preservation of Natural Drainage Systems and Outfalls
The project site will maintain the natural drainage patterns of the existing site by
discharging proportionately to each of the 2 TDAs at the natural discharge locations
of the site.

Minimum Requirement #5 - On-site Stormwater Management

Since this project triggers Minimum Requirements #1 through #9, List #2 will be
applied to the project to satisfy this Minimum Requirement. BMPs have been fully
evaluated for each surface in accordance with the SWMMWW and the results are
documented under Flow Control BMPs of Section 4 in this report. The following is a
summary listing of the BMPs applied throughout the project:

5. BMP T5.13 applied to new pervious surfaces

6. Basic Dispersion BMPs will be applied to eliminate concentrated runoff from
bypassed areas and mitigated pond discharges.

Lawn and landscaped areas:
1. BMP T5.13: Post-Construction Soil Quality and Depth:

This BMP’s design criteria are feasible for this project, where the slope is not
greater than 33%, and shall be followed in accordance with the SWMMWW. Areas
meeting the design guidelines have been entered into the approved runoff models
as “Pasture” rather than “Lawn”.

Minimum Requirement #6 - Runoff Treatment

Basic water quality treatment is provided in the dead-storage of the detention ponds,
Refer to Section 4: Water Quality System of this report for more information.
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Minimum Requirement #7 - Flow Control

The composite stormwater flow control system (Pond 1 for TDA 1 and Ponds 2-4 for
TDA 2) are designed to meet flow control mitigation requirements for their respective
tributary areas; therefore, the project is in compliance with the applicable flow control
mitigation standards.

Refer to Section 4: Flow Control System for more information.

Minimum Requirement #8 - Wetlands Protection

The project proposes to develop the site outside of the all adjacent wetland buffers
and discharge only flow mitigated and treated water to the wetlands, which is sufficient
for wetlands protection.

Minimum Requirement #9 - Operations and Maintenance

The Operations and Maintenance Manual will be included in Appendix A of the final
version of this report.

Minimum Requirement #10 - Offsite Analysis
Refer to Section 3: Offsite Analysis of this report for more information.
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APPENDIX A - OPERATIONS AND MAINTENANCE MANUAL

The operation and maintenance manual will be provided in the final version of this
report.
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APPENDIX B - CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN
(SWPPP)

The SWPPP will be provided in this appendix of the final version of this report.
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APPENDIX C - HYDRAULIC / HYDROLOGIC ANALYSIS AND MODELING
RESULTS

The project was modeled using WWHM 2012, an approved hydrology model.

Listing of primary POCs for each TDA in this analysis and their associations:
e POC 1 is the threshold analysis point for Pond 1 & TDA 1 --> Passes

e POC 10 is the threshold analysis point for TDA 2 --> Passes

Supporting POCs (needed for water quality mitigation sizing):

e POC 2 is the threshold analysis point for Pond 2 (Oversized for flow control to
compensate for Pond 3)

e POC 3 is the threshold analysis point for Pond 3 (Undersized for flow control
due to space constraints)

e POC 4 is the threshold analysis point for Pond 4 (Oversized for flow control to
compensate for Pond 3)

e POC 5 is the threshold analysis point for TDA 2 Bypass (to show flow
thresholds)

Unused POCs

e POCG6
e POC7
e POCS8

e POCH



WWHM 2012

PROJECT REPORT




General Model Information

Project Name: Madrona Ridge
Site Name: Madrona Ridge
Site Address:

City:

Report Date: 8/9/2021

Gage: Port Angeles
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute

Precip Scale: 0.000 (adjusted)
Version Date: 2019/09/13
Version: 4.2.17

POC Thresholds

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

Low Flow Threshold for POC2:
High Flow Threshold for POC2:

Low Flow Threshold for POCS3:
High Flow Threshold for POC3:

Low Flow Threshold for POCA4:
High Flow Threshold for POC4:

Low Flow Threshold for POC5:
High Flow Threshold for POCS5:

Low Flow Threshold for POC10:
High Flow Threshold for POC10:

Madrona Ridge

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

8/9/2021 4:06:23 PM

Page 2



Landuse Basin Data

Predeveloped Land Use

PreDev - Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Madrona Ridge

No
No

acre
7.92

7.92

acre

7.92

Interflow

Groundwater

8/9/2021 4:06:23 PM
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PreDev - Basin 2
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
TDA 2 POC Node

Madrona Ridge

No
No

acre
8.53

8.53

acre

8.53

Interflow
TDA 2 POC Node

Groundwater

8/9/2021 4:06:23 PM
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PreDev - Basin 3
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
TDA 2 POC Node

Madrona Ridge

No
No

acre
6.46

6.46

acre

6.46

Interflow
TDA 2 POC Node

Groundwater

8/9/2021 4:06:23 PM
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PreDev - Basin 4
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
TDA 2 POC Node

Madrona Ridge

No
No

acre
3.81

3.81

acre

3.81

Interflow
TDA 2 POC Node

Groundwater

8/9/2021 4:06:23 PM
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PreDev - Basin 3 - Lots 1-5

Bypass:
GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
TDA 2 POC Node

Madrona Ridge

No
No

acre
0.6

0.6

acre

0.6

Interflow
TDA 2 POC Node

Groundwater

8/9/2021 4:06:23 PM
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PreDev - Basin 3 - Perv Bypass

Bypass:
GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
TDA 2 POC Node

Madrona Ridge

No
No

acre
0.43

0.43

acre

0.43

Interflow
TDA 2 POC Node

Groundwater

8/9/2021 4:06:23 PM
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Mitigated Land Use

Dev - Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

No
No

acre
3.13

3.13

acre
4.79

4.79
7.92

Interflow

Groundwater

Pond 1-3.8:1RSS, 3H@ 1 -3.8:1 RSS, 3:1SS

Madrona Ridge

8/9/2021 4:06:23 PM
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Dev - Basin 2

Bypass: No

GroundWater: No

Pervious Land Use acre
C, Pasture, Flat 3.37
Pervious Total 3.37
Impervious Land Use acre
ROADS FLAT 5.16
Impervious Total 5.16
Basin Total 8.53

Element Flows To:
Surface Interflow Groundwater
Pond 2-2.2:2TSS, 3R&%® 2-2.2:2TSS, 3:1SS

Madrona Ridge 8/9/2021 4:06:23 PM Page 10



Dev - Basin 3
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

No
No

acre
2.55

2.55

acre
3.91

3.91
6.46

Interflow

Groundwater

Pond 3-1.75:1 RSS, Pdi85 3 - 1.75:1 RSS, 0:1SS

Madrona Ridge

8/9/2021 4:06:23 PM
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Dev - Basin 4

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Pasture, Flat 15
Pervious Total 15
Impervious Land Use acre
ROADS FLAT 2.31
Impervious Total 2.31
Basin Total 3.81

Element Flows To:
Surface Interflow Groundwater
Pond 4 (modeled as a Rait A4¢rbedgieidtasl avittatihatd be updated with final)

Madrona Ridge 8/9/2021 4:06:23 PM Page 12



Dev - Basin 3 - Lots 1-5

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Pasture, Flat 0.21
Pervious Total 0.21
Impervious Land Use acre
ROADS FLAT 0.39
Impervious Total 0.39
Basin Total 0.6

Element Flows To:
Surface Interflow Groundwater
Pond 3-1.75:1 RSS, AR5 3 - 1.75:1 RSS, 0:1SS

Madrona Ridge 8/9/2021 4:06:23 PM Page 13



Dev - Basin 3 - Perv Bypass

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Pasture, Flat 0.43
Pervious Total 0.43
Impervious Land Use acre
Impervious Total 0
Basin Total 0.43

Element Flows To:
Surface Interflow
TDA 2 POC Node TDA 2 POC Node

Madrona Ridge

Groundwater

8/9/2021 4:06:23 PM
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Routing Elements
Predeveloped Routing

TDA 2 POC Node

Bottom Length: 10.00 ft.
Bottom Width: 10.00 ft.
Manning's n: 0.0001

Channel bottom slope 1: 0.1 To 1
Channel Left side slope 0: 0To 1
Channel right side slope 2: 0 To 1
Discharge Structure

Riser Height: 0 ft.
Riser Diameter: 0in.
Element Flows To:

Outlet 1 Outlet 2

Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.002 0.000 0.000 0.000
0.0250 0.002 0.000 100.3 0.000
0.0500 0.002 0.000 317.6 0.000
0.0750 0.002 0.000 622.2 0.000
0.1000 0.002 0.000 1001. 0.000
0.1250 0.002 0.000 1448. 0.000
0.1500 0.002 0.000 1956. 0.000
0.1750 0.002 0.000 2521. 0.000
0.2000 0.002 0.000 3139. 0.000
0.2250 0.002 0.000 3808. 0.000
0.2500 0.002 0.000 4525. 0.000
0.2750 0.002 0.000 5287. 0.000
0.3000 0.002 0.000 6093. 0.000
0.3250 0.002 0.000 6941. 0.000
0.3500 0.002 0.000 7829. 0.000
0.3750 0.002 0.000 8755. 0.000
0.4000 0.002 0.000 9720. 0.000
0.4250 0.002 0.001 10720 0.000
0.4500 0.002 0.001 11755 0.000
0.4750 0.002 0.001 12825 0.000
0.5000 0.002 0.001 13927 0.000
0.5250 0.002 0.001 15061 0.000
0.5500 0.002 0.001 16227 0.000
0.5750 0.002 0.001 17422 0.000
0.6000 0.002 0.001 18647 0.000
0.6250 0.002 0.001 19901 0.000
0.6500 0.002 0.001 21183 0.000
0.6750 0.002 0.001 22492 0.000
0.7000 0.002 0.001 23827 0.000
0.7250 0.002 0.001 25189 0.000
0.7500 0.002 0.001 26576 0.000
0.7750 0.002 0.001 27987 0.000
0.8000 0.002 0.001 29423 0.000
0.8250 0.002 0.001 30883 0.000
0.8500 0.002 0.002 32366 0.000
0.8750 0.002 0.002 33872 0.000

Madrona Ridge 8/9/2021 4:06:23 PM Page 15



0.9000 0.002 0.002 35399 0.000

0.9250 0.002 0.002 36949 0.000
0.9500 0.002 0.002 38520 0.000
0.9750 0.002 0.002 40112 0.000
1.0000 0.002 0.002 41725 0.000
1.0250 0.002 0.002 43357 0.000
1.0500 0.002 0.002 45010 0.000
1.0750 0.002 0.002 46682 0.000
1.1000 0.002 0.002 48372 0.000
1.1250 0.002 0.002 50082 0.000
1.1500 0.002 0.002 51809 0.000
1.1750 0.002 0.002 53555 0.000
1.2000 0.002 0.002 55318 0.000
1.2250 0.002 0.002 57099 0.000
1.2500 0.002 0.002 58897 0.000
1.2750 0.002 0.003 60711 0.000
1.3000 0.002 0.003 62542 0.000
1.3250 0.002 0.003 64390 0.000
1.3500 0.002 0.003 66253 0.000
1.3750 0.002 0.003 68131 0.000
1.4000 0.002 0.003 70026 0.000
1.4250 0.002 0.003 71935 0.000
1.4500 0.002 0.003 73859 0.000
1.4750 0.002 0.003 75798 0.000
1.5000 0.002 0.003 77751 0.000
1.5250 0.002 0.003 79719 0.000
1.5500 0.002 0.003 81700 0.000
1.5750 0.002 0.003 83695 0.000
1.6000 0.002 0.003 85704 0.000
1.6250 0.002 0.003 87726 0.000
1.6500 0.002 0.003 89761 0.000
1.6750 0.002 0.003 91810 0.000
1.7000 0.002 0.004 93870 0.000
1.7250 0.002 0.004 95944 0.000
1.7500 0.002 0.004 98030 0.000
1.7750 0.002 0.004 10012 0.000
1.8000 0.002 0.004 10223 0.000
1.8250 0.002 0.004 10436 0.000
1.8500 0.002 0.004 10649 0.000
1.8750 0.002 0.004 10863 0.000
1.9000 0.002 0.004 11079 0.000
1.9250 0.002 0.004 11296 0.000
1.9500 0.002 0.004 11514 0.000
1.9750 0.002 0.004 11733 0.000
2.0000 0.002 0.004 11953 0.000
2.0250 0.002 0.004 12174 0.000
2.0500 0.002 0.004 12396 0.000
2.0750 0.002 0.004 12619 0.000
2.1000 0.002 0.004 12843 0.000
2.1250 0.002 0.005 13068 0.000
2.1500 0.002 0.005 13295 0.000
2.1750 0.002 0.005 13522 0.000
2.2000 0.002 0.005 13750 0.000
2.2250 0.002 0.005 13979 0.000
2.2500 0.002 0.005 14209 0.000
2.2750 0.002 0.005 14440 0.000
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Mitigated Routing

Pond 4 (modeled as a vault, to be updated with final)

Width: 90 ft.

Length: 150 ft.

Depth: 9 ft.

Discharge Structure

Riser Height: 8 ft.

Riser Diameter: 18 in.

Notch Type: Rectangular

Notch Width: 0.021 ft.

Notch Height: 1.200 ft.

Orifice 1 Diameter: 0.38 in. Elevation:0 ft.
Orifice 2 Diameter: 0.631 in. Elevation:6.3 ft.
Orifice 3 Diameter: 0.817 in. Elevation:6.4 ft.
Element Flows To:

Outlet 1 Outlet 2

TDA 2 POC Node

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.309 0.000 0.000 0.000
0.1000 0.309 0.031 0.001 0.000
0.2000 0.309 0.062 0.001 0.000
0.3000 0.309 0.093 0.002 0.000
0.4000 0.309 0.124 0.002 0.000
0.5000 0.309 0.155 0.002 0.000
0.6000 0.309 0.186 0.003 0.000
0.7000 0.309 0.216 0.003 0.000
0.8000 0.309 0.247 0.003 0.000
0.9000 0.309 0.278 0.003 0.000
1.0000 0.309 0.309 0.003 0.000
1.1000 0.309 0.340 0.004 0.000
1.2000 0.309 0.371 0.004 0.000
1.3000 0.309 0.402 0.004 0.000
1.4000 0.309 0.433 0.004 0.000
1.5000 0.309 0.464 0.004 0.000
1.6000 0.309 0.495 0.005 0.000
1.7000 0.309 0.526 0.005 0.000
1.8000 0.309 0.557 0.005 0.000
1.9000 0.309 0.588 0.005 0.000
2.0000 0.309 0.619 0.005 0.000
2.1000 0.309 0.650 0.005 0.000
2.2000 0.309 0.681 0.005 0.000
2.3000 0.309 0.712 0.005 0.000
2.4000 0.309 0.743 0.006 0.000
2.5000 0.309 0.774 0.006 0.000
2.6000 0.309 0.805 0.006 0.000
2.7000 0.309 0.836 0.006 0.000
2.8000 0.309 0.867 0.006 0.000
2.9000 0.309 0.898 0.006 0.000
3.0000 0.309 0.929 0.006 0.000
3.1000 0.309 0.960 0.006 0.000
3.2000 0.309 0.991 0.007 0.000
3.3000 0.309 1.022 0.007 0.000
3.4000 0.309 1.053 0.007 0.000
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3.5000 0.309 1.084 0.007 0.000

3.6000 0.309 1.115 0.007 0.000
3.7000 0.309 1.146 0.007 0.000
3.8000 0.309 1.177 0.007 0.000
3.9000 0.309 1.208 0.007 0.000
4.0000 0.309 1.239 0.007 0.000
4.1000 0.309 1.270 0.007 0.000
4.2000 0.309 1.301 0.008 0.000
4.3000 0.309 1.332 0.008 0.000
4.4000 0.309 1.363 0.008 0.000
4.5000 0.309 1.394 0.008 0.000
4.6000 0.309 1.425 0.008 0.000
4.7000 0.309 1.456 0.008 0.000
4.8000 0.309 1.487 0.008 0.000
4.9000 0.309 1.518 0.008 0.000
5.0000 0.309 1.549 0.008 0.000
5.1000 0.309 1.580 0.008 0.000
5.2000 0.309 1.611 0.008 0.000
5.3000 0.309 1.642 0.009 0.000
5.4000 0.309 1.673 0.009 0.000
5.5000 0.309 1.704 0.009 0.000
5.6000 0.309 1.735 0.009 0.000
5.7000 0.309 1.766 0.009 0.000
5.8000 0.309 1.797 0.009 0.000
5.9000 0.309 1.828 0.009 0.000
6.0000 0.309 1.859 0.009 0.000
6.1000 0.309 1.890 0.009 0.000
6.2000 0.309 1.921 0.009 0.000
6.3000 0.309 1.952 0.009 0.000
6.4000 0.309 1.983 0.013 0.000
6.5000 0.309 2.014 0.020 0.000
6.6000 0.309 2.045 0.024 0.000
6.7000 0.309 2.076 0.026 0.000
6.8000 0.309 2.107 0.029 0.000
6.9000 0.309 2.138 0.033 0.000
7.0000 0.309 2.169 0.039 0.000
7.1000 0.309 2.200 0.046 0.000
7.2000 0.309 2.231 0.053 0.000
7.3000 0.309 2.262 0.060 0.000
7.4000 0.309 2.293 0.068 0.000
7.5000 0.309 2.324 0.076 0.000
7.6000 0.309 2.355 0.084 0.000
7.7000 0.309 2.386 0.092 0.000
7.8000 0.309 2.417 0.101 0.000
7.9000 0.309 2.448 0.110 0.000
8.0000 0.309 2.479 0.121 0.000
8.1000 0.309 2.510 0.624 0.000
8.2000 0.309 2.541 1.527 0.000
8.3000 0.309 2.572 2.625 0.000
8.4000 0.309 2.603 3.757 0.000
8.5000 0.309 2.634 4.765 0.000
8.6000 0.309 2.665 5.528 0.000
8.7000 0.309 2.696 6.021 0.000
8.8000 0.309 2.727 6.468 0.000
8.9000 0.309 2.758 6.853 0.000
9.0000 0.309 2.789 7.218 0.000
9.1000 0.309 2.820 7.565 0.000
9.2000 0.000 0.000 7.896 0.000
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TDA 2 POC Node

Bottom Length: 10.00 ft.
Bottom Width: 10.00 ft.
Manning's n: 0.0001

Channel bottom slope 1: 0.1 To 1
Channel Left side slope 0: 0To 1
Channel right side slope 2: 0 To 1
Discharge Structure

Riser Height: 0 ft.
Riser Diameter: Oin.
Element Flows To:

Outlet 1 Outlet 2

Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.002 0.000 0.000 0.000
0.0250 0.002 0.000 100.3 0.000
0.0500 0.002 0.000 317.6 0.000
0.0750 0.002 0.000 622.2 0.000
0.1000 0.002 0.000 1001. 0.000
0.1250 0.002 0.000 1448. 0.000
0.1500 0.002 0.000 1956. 0.000
0.1750 0.002 0.000 2521. 0.000
0.2000 0.002 0.000 3139. 0.000
0.2250 0.002 0.000 3808. 0.000
0.2500 0.002 0.000 4525. 0.000
0.2750 0.002 0.000 5287. 0.000
0.3000 0.002 0.000 6093. 0.000
0.3250 0.002 0.000 6941. 0.000
0.3500 0.002 0.000 7829. 0.000
0.3750 0.002 0.000 8755. 0.000
0.4000 0.002 0.000 9720. 0.000
0.4250 0.002 0.001 10720 0.000
0.4500 0.002 0.001 11755 0.000
0.4750 0.002 0.001 12825 0.000
0.5000 0.002 0.001 13927 0.000
0.5250 0.002 0.001 15061 0.000
0.5500 0.002 0.001 16227 0.000
0.5750 0.002 0.001 17422 0.000
0.6000 0.002 0.001 18647 0.000
0.6250 0.002 0.001 19901 0.000
0.6500 0.002 0.001 21183 0.000
0.6750 0.002 0.001 22492 0.000
0.7000 0.002 0.001 23827 0.000
0.7250 0.002 0.001 25189 0.000
0.7500 0.002 0.001 26576 0.000
0.7750 0.002 0.001 27987 0.000
0.8000 0.002 0.001 29423 0.000
0.8250 0.002 0.001 30883 0.000
0.8500 0.002 0.002 32366 0.000
0.8750 0.002 0.002 33872 0.000
0.9000 0.002 0.002 35399 0.000
0.9250 0.002 0.002 36949 0.000
0.9500 0.002 0.002 38520 0.000
0.9750 0.002 0.002 40112 0.000
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1.0000 0.002 0.002 41725 0.000

1.0250 0.002 0.002 43357 0.000
1.0500 0.002 0.002 45010 0.000
1.0750 0.002 0.002 46682 0.000
1.1000 0.002 0.002 48372 0.000
1.1250 0.002 0.002 50082 0.000
1.1500 0.002 0.002 51809 0.000
1.1750 0.002 0.002 53555 0.000
1.2000 0.002 0.002 55318 0.000
1.2250 0.002 0.002 57099 0.000
1.2500 0.002 0.002 58897 0.000
1.2750 0.002 0.003 60711 0.000
1.3000 0.002 0.003 62542 0.000
1.3250 0.002 0.003 64390 0.000
1.3500 0.002 0.003 66253 0.000
1.3750 0.002 0.003 68131 0.000
1.4000 0.002 0.003 70026 0.000
1.4250 0.002 0.003 71935 0.000
1.4500 0.002 0.003 73859 0.000
1.4750 0.002 0.003 75798 0.000
1.5000 0.002 0.003 77751 0.000
1.5250 0.002 0.003 79719 0.000
1.5500 0.002 0.003 81700 0.000
1.5750 0.002 0.003 83695 0.000
1.6000 0.002 0.003 85704 0.000
1.6250 0.002 0.003 87726 0.000
1.6500 0.002 0.003 89761 0.000
1.6750 0.002 0.003 91810 0.000
1.7000 0.002 0.004 93870 0.000
1.7250 0.002 0.004 95944 0.000
1.7500 0.002 0.004 98030 0.000
1.7750 0.002 0.004 10012 0.000
1.8000 0.002 0.004 10223 0.000
1.8250 0.002 0.004 10436 0.000
1.8500 0.002 0.004 10649 0.000
1.8750 0.002 0.004 10863 0.000
1.9000 0.002 0.004 11079 0.000
1.9250 0.002 0.004 11296 0.000
1.9500 0.002 0.004 11514 0.000
1.9750 0.002 0.004 11733 0.000
2.0000 0.002 0.004 11953 0.000
2.0250 0.002 0.004 12174 0.000
2.0500 0.002 0.004 12396 0.000
2.0750 0.002 0.004 12619 0.000
2.1000 0.002 0.004 12843 0.000
2.1250 0.002 0.005 13068 0.000
2.1500 0.002 0.005 13295 0.000
2.1750 0.002 0.005 13522 0.000
2.2000 0.002 0.005 13750 0.000
2.2250 0.002 0.005 13979 0.000
2.2500 0.002 0.005 14209 0.000
2.2750 0.002 0.005 14440 0.000
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Pond 1-3.8:1RSS, 3:1SS

Bottom Length:
Bottom Width:
Depth:

Volume at riser head:
Side slope 1:

Side slope 2:

Side slope 3:

Side slope 4:
Discharge Structure
Riser Height:

Riser Diameter:
Orifice 1 Diameter:
Orifice 2 Diameter:
Orifice 3 Diameter:
Element Flows To:

Outlet 1 Outlet 2
Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.241 0.000 0.000 0.000
0.1500 0.247 0.036 0.003 0.000
0.3000 0.253 0.074 0.004 0.000
0.4500 0.259 0.112 0.005 0.000
0.6000 0.265 0.151 0.006 0.000
0.7500 0.271 0.192 0.007 0.000
0.9000 0.277 0.233 0.008 0.000
1.0500 0.283 0.275 0.009 0.000
1.2000 0.290 0.318 0.009 0.000
1.3500 0.296 0.362 0.010 0.000
1.5000 0.302 0.407 0.010 0.000
1.6500 0.309 0.453 0.011 0.000
1.8000 0.315 0.500 0.011 0.000
1.9500 0.322 0.547 0.012 0.000
2.1000 0.328 0.596 0.012 0.000
2.2500 0.335 0.646 0.013 0.000
2.4000 0.341 0.697 0.013 0.000
2.5500 0.348 0.748 0.014 0.000
2.7000 0.355 0.801 0.014 0.000
2.8500 0.361 0.855 0.014 0.000
3.0000 0.368 0.910 0.015 0.000
3.1500 0.375 0.965 0.015 0.000
3.3000 0.382 1.022 0.016 0.000
3.4500 0.389 1.080 0.016 0.000
3.6000 0.396 1.139 0.016 0.000
3.7500 0.403 1.199 0.017 0.000
3.9000 0.410 1.260 0.017 0.000
4.0500 0.417 1.322 0.017 0.000
4.2000 0.424 1.385 0.018 0.000
4.3500 0.431 1.449 0.018 0.000
4.5000 0.438 1.514 0.018 0.000
4.6500 0.445 1.581 0.019 0.000
4.8000 0.453 1.648 0.019 0.000
4.9500 0.460 1.717 0.019 0.000
5.1000 0.467 1.786 0.020 0.000

Madrona Ridge

210.00 ft.

50.00 ft.

13.5 ft.

4.0037 acre-feet.

12 in.

0.571 in. Elevation:0 ft.
1in. Elevation:7.05 ft.
1.5in. Elevation:7.35 ft.
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5.2500 0.475 1.857 0.020 0.000

5.4000 0.482 1.929 0.020 0.000
5.5500 0.490 2.002 0.020 0.000
5.7000 0.497 2.076 0.021 0.000
5.8500 0.505 2.151 0.021 0.000
6.0000 0.512 2.227 0.021 0.000
6.1500 0.520 2.305 0.021 0.000
6.3000 0.528 2.383 0.022 0.000
6.4500 0.535 2.463 0.022 0.000
6.6000 0.543 2.544 0.022 0.000
6.7500 0.551 2.626 0.023 0.000
6.9000 0.559 2.710 0.023 0.000
7.0500 0.567 2.794 0.023 0.000
7.2000 0.575 2.880 0.034 0.000
7.3500 0.583 2.967 0.038 0.000
7.5000 0.591 3.055 0.066 0.000
7.6500 0.599 3.144 0.078 0.000
7.8000 0.607 3.235 0.089 0.000
7.9500 0.615 3.326 0.098 0.000
8.1000 0.623 3.419 0.105 0.000
8.2500 0.632 3.514 0.113 0.000
8.4000 0.640 3.609 0.119 0.000
8.5500 0.648 3.706 0.126 0.000
8.7000 0.657 3.804 0.131 0.000
8.8500 0.665 3.903 0.137 0.000
9.0000 0.673 4.003 0.142 0.000
9.1500 0.682 4.105 0.752 0.000
9.3000 0.691 4.208 1.662 0.000
9.4500 0.699 4.312 2.259 0.000
9.6000 0.708 4.418 2.602 0.000
9.7500 0.716 4.525 2.894 0.000
9.9000 0.725 4.633 3.159 0.000
10.050 0.734 4.742 3.402 0.000
10.200 0.743 4.853 3.629 0.000
10.350 0.752 4.965 3.843 0.000
10.500 0.760 5.079 4.044 0.000
10.650 0.769 5.194 4.237 0.000
10.800 0.778 5.310 4.420 0.000
10.950 0.787 5.427 4.596 0.000
11.100 0.796 5.546 4.766 0.000
11.250 0.805 5.666 4.930 0.000
11.400 0.815 5.788 5.088 0.000
11.550 0.824 5.911 5.242 0.000
11.700 0.833 6.035 5.391 0.000
11.850 0.842 6.161 5.536 0.000
12.000 0.852 6.288 5.678 0.000
12.150 0.861 6.416 5.815 0.000
12.300 0.870 6.546 5.950 0.000
12.450 0.880 6.678 6.082 0.000
12.600 0.889 6.810 6.211 0.000
12.750 0.899 6.944 6.337 0.000
12.900 0.908 7.080 6.461 0.000
13.050 0.918 7.217 6.582 0.000
13.200 0.927 7.355 6.701 0.000
13.350 0.937 7.495 6.819 0.000
13.500 0.947 7.637 6.934 0.000
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Pond 2-2.2:2TSS, 3:1SS

Bottom Length: 195.00 ft.

Bottom Width: 79.00 ft.

Depth: 9 ft.

Volume at riser head: 4.1820 acre-feet.

Side slope 1: 3To1l

Side slope 2: 3To1l

Side slope 3: 3To1l

Side slope 4: 22To1l

Discharge Structure

Riser Height: 8 ft.

Riser Diameter: 12 in.

Orifice 1 Diameter: 0.594 in. Elevation:0 ft.
Orifice 2 Diameter: 1.0625 inElevation:6.8 ft.
Orifice 3 Diameter: 1.25in. Elevation:7 ft.
Element Flows To:

Outlet 1 Outlet 2

TDA 2 POC Node

Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.353 0.000 0.000 0.000
0.1000 0.357 0.035 0.003 0.000
0.2000 0.360 0.071 0.004 0.000
0.3000 0.364 0.107 0.005 0.000
0.4000 0.368 0.144 0.006 0.000
0.5000 0.372 0.181 0.006 0.000
0.6000 0.375 0.218 0.007 0.000
0.7000 0.379 0.256 0.008 0.000
0.8000 0.383 0.294 0.008 0.000
0.9000 0.386 0.333 0.009 0.000
1.0000 0.390 0.372 0.009 0.000
1.1000 0.394 0.411 0.010 0.000
1.2000 0.398 0.450 0.010 0.000
1.3000 0.402 0.490 0.010 0.000
1.4000 0.405 0.531 0.011 0.000
1.5000 0.409 0.572 0.011 0.000
1.6000 0.413 0.613 0.012 0.000
1.7000 0.417 0.654 0.012 0.000
1.8000 0.421 0.696 0.012 0.000
1.9000 0.425 0.739 0.013 0.000
2.0000 0.429 0.781 0.013 0.000
2.1000 0.433 0.824 0.013 0.000
2.2000 0.437 0.868 0.014 0.000
2.3000 0.440 0.912 0.014 0.000
2.4000 0.444 0.956 0.014 0.000
2.5000 0.448 1.001 0.015 0.000
2.6000 0.452 1.046 0.015 0.000
2.7000 0.456 1.091 0.015 0.000
2.8000 0.460 1.137 0.016 0.000
2.9000 0.464 1.184 0.016 0.000
3.0000 0.469 1.230 0.016 0.000
3.1000 0.473 1.277 0.016 0.000
3.2000 0.477 1.325 0.017 0.000
3.3000 0.481 1.373 0.017 0.000
3.4000 0.485 1.421 0.017 0.000
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3.5000 0.489 1.470 0.017 0.000

3.6000 0.493 1.519 0.018 0.000
3.7000 0.497 1.569 0.018 0.000
3.8000 0.501 1.619 0.018 0.000
3.9000 0.506 1.669 0.018 0.000
4.0000 0.510 1.720 0.019 0.000
4.1000 0.514 1.771 0.019 0.000
4.2000 0.518 1.823 0.019 0.000
4.3000 0.522 1.875 0.019 0.000
4.4000 0.527 1.927 0.020 0.000
4.5000 0.531 1.980 0.020 0.000
4.6000 0.535 2.034 0.020 0.000
4.7000 0.540 2.087 0.020 0.000
4.8000 0.544 2.142 0.021 0.000
4.9000 0.548 2.196 0.021 0.000
5.0000 0.553 2.251 0.021 0.000
5.1000 0.557 2.307 0.021 0.000
5.2000 0.561 2.363 0.021 0.000
5.3000 0.566 2.419 0.022 0.000
5.4000 0.570 2.476 0.022 0.000
5.5000 0.574 2.533 0.022 0.000
5.6000 0.579 2.5901 0.022 0.000
5.7000 0.583 2.649 0.022 0.000
5.8000 0.588 2.708 0.023 0.000
5.9000 0.592 2.767 0.023 0.000
6.0000 0.597 2.826 0.023 0.000
6.1000 0.601 2.886 0.023 0.000
6.2000 0.606 2.947 0.023 0.000
6.3000 0.610 3.007 0.024 0.000
6.4000 0.615 3.069 0.024 0.000
6.5000 0.619 3.130 0.024 0.000
6.6000 0.624 3.193 0.024 0.000
6.7000 0.628 3.255 0.024 0.000
6.8000 0.633 3.318 0.025 0.000
6.9000 0.638 3.382 0.034 0.000
7.0000 0.642 3.446 0.039 0.000
7.1000 0.647 3.511 0.055 0.000
7.2000 0.652 3.576 0.064 0.000
7.3000 0.656 3.641 0.070 0.000
7.4000 0.661 3.707 0.076 0.000
7.5000 0.666 3.773 0.081 0.000
7.6000 0.670 3.840 0.086 0.000
7.7000 0.675 3.907 0.091 0.000
7.8000 0.680 3.975 0.095 0.000
7.9000 0.685 4.044 0.099 0.000
8.0000 0.689 4.112 0.103 0.000
8.1000 0.694 4.182 0.440 0.000
8.2000 0.699 4.251 1.017 0.000
8.3000 0.704 4.321 1.623 0.000
8.4000 0.709 4.392 2.076 0.000
8.5000 0.713 4.463 2.323 0.000
8.6000 0.718 4.535 2.562 0.000
8.7000 0.723 4.607 2.760 0.000
8.8000 0.728 4.680 2.945 0.000
8.9000 0.733 4.753 3.119 0.000
9.0000 0.738 4.826 3.283 0.000
9.1000 0.743 4.900 3.440 0.000
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Pond 3-1.75:1 RSS, 0:1SS

Bottom Length: 220.00 ft.

Bottom Width: 62.00 ft.

Depth: 9 ft.

Volume at riser head: 2.0745 acre-feet.

Side slope 1: 0To1l

Side slope 2: 0To1l

Side slope 3: 1.75To 1l

Side slope 4: 0To1l

Discharge Structure

Riser Height: 6 ft.

Riser Diameter: 12 in.

Notch Type: Rectangular

Notch Width: 0.083 ft.

Notch Height: 0.500 ft.

Orifice 1 Diameter: 0.67 in. Elevation:0 ft.
Orifice 2 Diameter: 1in. Elevation:4.3 ft.
Orifice 3 Diameter: 2.25in. Elevation:4.6 ft.
Element Flows To:

Outlet 1 Outlet 2

TDA 2 POC Node

Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.313 0.000 0.000 0.000
0.1000 0.314 0.031 0.003 0.000
0.2000 0.314 0.062 0.005 0.000
0.3000 0.315 0.094 0.006 0.000
0.4000 0.316 0.126 0.007 0.000
0.5000 0.317 0.157 0.008 0.000
0.6000 0.318 0.189 0.009 0.000
0.7000 0.319 0.221 0.010 0.000
0.8000 0.320 0.253 0.010 0.000
0.9000 0.321 0.285 0.011 0.000
1.0000 0.322 0.317 0.012 0.000
1.1000 0.322 0.349 0.012 0.000
1.2000 0.323 0.382 0.013 0.000
1.3000 0.324 0.414 0.013 0.000
1.4000 0.325 0.447 0.014 0.000
1.5000 0.326 0.479 0.014 0.000
1.6000 0.327 0.512 0.015 0.000
1.7000 0.328 0.545 0.015 0.000
1.8000 0.329 0.578 0.016 0.000
1.9000 0.329 0.610 0.016 0.000
2.0000 0.330 0.643 0.017 0.000
2.1000 0.331 0.677 0.017 0.000
2.2000 0.332 0.710 0.018 0.000
2.3000 0.333 0.743 0.018 0.000
2.4000 0.334 0.777 0.018 0.000
2.5000 0.335 0.810 0.019 0.000
2.6000 0.336 0.844 0.019 0.000
2.7000 0.337 0.877 0.020 0.000
2.8000 0.337 0.911 0.020 0.000
2.9000 0.338 0.945 0.020 0.000
3.0000 0.339 0.979 0.021 0.000
3.1000 0.340 1.013 0.021 0.000
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3.2000 0.341 1.047 0.021 0.000

3.3000 0.342 1.081 0.022 0.000
3.4000 0.343 1.115 0.022 0.000
3.5000 0.344 1.150 0.022 0.000
3.6000 0.344 1.184 0.023 0.000
3.7000 0.345 1.219 0.023 0.000
3.8000 0.346 1.253 0.023 0.000
3.9000 0.347 1.288 0.024 0.000
4.0000 0.348 1.323 0.024 0.000
4.1000 0.349 1.358 0.024 0.000
4.2000 0.350 1.393 0.025 0.000
4.3000 0.351 1.428 0.025 0.000
4.4000 0.352 1.463 0.034 0.000
4.5000 0.352 1.498 0.038 0.000
4.6000 0.353 1.533 0.041 0.000
4.7000 0.354 1.569 0.087 0.000
4.8000 0.355 1.604 0.107 0.000
4.9000 0.356 1.640 0.123 0.000
5.0000 0.357 1.676 0.136 0.000
5.1000 0.358 1.711 0.148 0.000
5.2000 0.359 1.747 0.159 0.000
5.3000 0.360 1.783 0.170 0.000
5.4000 0.360 1.819 0.179 0.000
5.5000 0.361 1.855 0.188 0.000
5.6000 0.362 1.892 0.205 0.000
5.7000 0.363 1.928 0.229 0.000
5.8000 0.364 1.964 0.255 0.000
5.9000 0.365 2.001 0.285 0.000
6.0000 0.366 2.037 0.315 0.000
6.1000 0.367 2.074 0.656 0.000
6.2000 0.367 2.111 1.237 0.000
6.3000 0.368 2.148 1.845 0.000
6.4000 0.369 2.185 2.302 0.000
6.5000 0.370 2.222 2.552 0.000
6.6000 0.371 2.259 2.794 0.000
6.7000 0.372 2.296 2.996 0.000
6.8000 0.373 2.333 3.183 0.000
6.9000 0.374 2.371 3.360 0.000
7.0000 0.375 2.408 3.527 0.000
7.1000 0.375 2.446 3.686 0.000
7.2000 0.376 2.483 3.838 0.000
7.3000 0.377 2.521 3.984 0.000
7.4000 0.378 2.559 4.125 0.000
7.5000 0.379 2.597 4.261 0.000
7.6000 0.380 2.635 4.393 0.000
7.7000 0.381 2.673 4.520 0.000
7.8000 0.382 2.711 4.644 0.000
7.9000 0.383 2.749 4.764 0.000
8.0000 0.383 2.787 4.882 0.000
8.1000 0.384 2.826 4.997 0.000
8.2000 0.385 2.864 5.108 0.000
8.3000 0.386 2.903 5.218 0.000
8.4000 0.387 2.942 5.325 0.000
8.5000 0.388 2.980 5.430 0.000
8.6000 0.389 3.019 5.533 0.000
8.7000 0.390 3.058 5.634 0.000
8.8000 0.390 3.097 5.733 0.000
8.9000 0.391 3.136 5.831 0.000
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9.0000 0.392 3.176 5.927 0.000
9.1000 0.393 3.215 6.021 0.000
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Analysis Results
POC 1
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 7.92
Total Impervious Area: 0
Mitigated Landuse Totals for POC #1
Total Pervious Area: 3.13
Total Impervious Area: 4.79

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

Return Period Flow(cfs)
2 year 0.04753
5 year 0.116645
10 year 0.177073
25 year 0.26619
50 year 0.339566
100 year 0.417278
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.020359
5 year 0.030693
10 year 0.039433
25 year 0.052997
50 year 0.065188
100 year 0.079398

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

Year Predeveloped Mitigated
1949 0.016 0.019
1950 0.078 0.022
1951 0.057 0.023
1952 0.010 0.014
1953 0.017 0.021
1954 0.161 0.091
1955 0.150 0.017
1956 0.053 0.021
1957 0.092 0.019
1958 0.014 0.016
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1959 0.090 0.022

1960 0.135 0.019
1961 0.167 0.023
1962 0.010 0.014
1963 0.033 0.018
1964 0.039 0.022
1965 0.019 0.020
1966 0.017 0.019
1967 0.160 0.022
1968 0.029 0.017
1969 0.010 0.019
1970 0.008 0.015
1971 0.126 0.019
1972 0.184 0.023
1973 0.024 0.020
1974 0.020 0.021
1975 0.032 0.020
1976 0.040 0.022
1977 0.007 0.016
1978 0.005 0.016
1979 0.005 0.016
1980 0.086 0.036
1981 0.068 0.023
1982 0.127 0.046
1983 0.119 0.022
1984 0.022 0.018
1985 0.118 0.022
1986 0.277 0.021
1987 0.103 0.019
1988 0.037 0.019
1989 0.034 0.018
1990 0.066 0.022
1991 0.132 0.098
1992 0.151 0.021
1993 0.009 0.014
1994 0.002 0.012
1995 0.014 0.018
1996 0.072 0.019
1997 0.079 0.021
1998 0.008 0.015
1999 0.290 0.113
2000 0.083 0.021
2001 0.016 0.013
2002 0.108 0.022
2003 0.079 0.019
2004 0.125 0.084
2005 0.049 0.016
2006 0.143 0.023
2007 0.138 0.023
2008 0.024 0.019
2009 0.034 0.019

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

Rank Predeveloped Mitigated
1 0.2902 0.1127
2 0.2767 0.0980
3 0.1844 0.0909
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4 0.1667 0.0843
5 0.1613 0.0458
6 0.1603 0.0358
7 0.1514 0.0234
8 0.1497 0.0233
9 0.1428 0.0230
10 0.1377 0.0227
11 0.1351 0.0227
12 0.1319 0.0227
13 0.1271 0.0223
14 0.1263 0.0223
15 0.1247 0.0223
16 0.1187 0.0221
17 0.1184 0.0221
18 0.1082 0.0219
19 0.1033 0.0218
20 0.0915 0.0216
21 0.0900 0.0215
22 0.0855 0.0215
23 0.0826 0.0214
24 0.0790 0.0214
25 0.0786 0.0213
26 0.0779 0.0210
27 0.0724 0.0208
28 0.0677 0.0205
29 0.0661 0.0203
30 0.0567 0.0199
31 0.0525 0.0199
32 0.0490 0.0194
33 0.0396 0.0194
34 0.0394 0.0193
35 0.0372 0.0193
36 0.0343 0.0191
37 0.0336 0.0191
38 0.0334 0.0190
39 0.0323 0.0190
40 0.0295 0.0190
41 0.0244 0.0189
42 0.0240 0.0187
43 0.0221 0.0186
44 0.0197 0.0182
45 0.0191 0.0181
46 0.0172 0.0180
a7 0.0172 0.0178
48 0.0163 0.0171
49 0.0162 0.0168
50 0.0143 0.0165
51 0.0142 0.0161
52 0.0103 0.0159
53 0.0102 0.0158
54 0.0099 0.0158
55 0.0086 0.0153
56 0.0081 0.0152
57 0.0078 0.0143
58 0.0070 0.0138
59 0.0050 0.0135
60 0.0049 0.0129
61 0.0016 0.0118
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0238 25731 20587 80 Pass
0.0270 22437 10239 45 Pass
0.0301 18859 8772 46 Pass
0.0333 16698 7963 47 Pass
0.0365 14921 6663 44 Pass
0.0397 13332 5366 40 Pass
0.0429 11854 5110 43 Pass
0.0461 10279 4725 45 Pass
0.0493 9176 4494 48 Pass
0.0525 8194 4248 51 Pass
0.0557 7300 4036 55 Pass
0.0589 6506 3816 58 Pass
0.0620 5634 3544 62 Pass
0.0652 5033 3332 66 Pass
0.0684 4560 3001 65 Pass
0.0716 4141 2565 61 Pass
0.0748 3771 2286 60 Pass
0.0780 3426 2084 60 Pass
0.0812 3005 1771 58 Pass
0.0844 2755 1467 53 Pass
0.0876 2520 1172 46 Pass
0.0908 2344 868 37 Pass
0.0939 2162 688 31 Pass
0.0971 1967 529 26 Pass
0.1003 1792 460 25 Pass
0.1035 1618 394 24 Pass
0.1067 1486 317 21 Pass
0.1099 1372 244 17 Pass
0.1131 1237 0 0 Pass
0.1163 1135 0 0 Pass
0.1195 1029 0 0 Pass
0.1227 935 0 0 Pass
0.1258 865 0 0 Pass
0.1290 761 0 0 Pass
0.1322 686 0 0 Pass
0.1354 640 0 0 Pass
0.1386 588 0 0 Pass
0.1418 555 0 0 Pass
0.1450 519 0 0 Pass
0.1482 475 0 0 Pass
0.1514 432 0 0 Pass
0.1546 403 0 0 Pass
0.1577 378 0 0 Pass
0.1609 349 0 0 Pass
0.1641 321 0 0 Pass
0.1673 303 0 0 Pass
0.1705 292 0 0 Pass
0.1737 272 0 0 Pass
0.1769 257 0 0 Pass
0.1801 242 0 0 Pass
0.1833 232 0 0 Pass
0.1865 223 0 0 Pass
0.1896 219 0 0 Pass
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0.1928
0.1960
0.1992
0.2024
0.2056
0.2088
0.2120
0.2152
0.2183
0.2215
0.2247
0.2279
0.2311
0.2343
0.2375
0.2407
0.2439
0.2471
0.2502
0.2534
0.2566
0.2598
0.2630
0.2662
0.2694
0.2726
0.2758
0.2790
0.2821
0.2853
0.2885
0.2917
0.2949
0.2981
0.3013
0.3045
0.3077
0.3109
0.3140
0.3172
0.3204
0.3236
0.3268
0.3300
0.3332
0.3364
0.3396
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Water Quality

Water Quality BMP Flow and Volume for POC #1
0.4739 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Madrona Ridge

0.6286 cfs.
0.6286 cfs.
0.3395 cfs.
0.3395 cfs.
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POC 2
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2

Total Pervious Area: 8.53
Total Impervious Area: 0
Mitigated Landuse Totals for POC #2
Total Pervious Area: 3.37
Total Impervious Area: 5.16

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #2

Return Period Flow(cfs)
2 year 0.051191
5 year 0.125629
10 year 0.190712
25 year 0.286692
50 year 0.365719
100 year 0.449417
Flow Frequency Return Periods for Mitigated. POC #2
Return Period Flow(cfs)
2 year 0.020695
5 year 0.030195
10 year 0.038026
25 year 0.049916
50 year 0.060393
100 year 0.072411

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #2

Year Predeveloped Mitigated
1949 0.018 0.019
1950 0.084 0.023
1951 0.061 0.024
1952 0.011 0.014
1953 0.018 0.022
1954 0.174 0.084
1955 0.161 0.018
1956 0.057 0.022
1957 0.099 0.019
1958 0.015 0.016
1959 0.097 0.023
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1960 0.146 0.020

1961 0.180 0.024
1962 0.011 0.015
1963 0.036 0.018
1964 0.042 0.023
1965 0.021 0.021
1966 0.019 0.020
1967 0.173 0.023
1968 0.032 0.017
1969 0.011 0.020
1970 0.009 0.016
1971 0.136 0.020
1972 0.199 0.024
1973 0.026 0.020
1974 0.021 0.021
1975 0.035 0.021
1976 0.043 0.023
1977 0.008 0.016
1978 0.005 0.016
1979 0.005 0.016
1980 0.092 0.025
1981 0.073 0.024
1982 0.137 0.041
1983 0.128 0.023
1984 0.024 0.019
1985 0.128 0.022
1986 0.298 0.022
1987 0.111 0.020
1988 0.040 0.020
1989 0.037 0.019
1990 0.071 0.022
1991 0.142 0.086
1992 0.163 0.022
1993 0.009 0.014
1994 0.002 0.011
1995 0.015 0.018
1996 0.078 0.019
1997 0.085 0.022
1998 0.008 0.016
1999 0.313 0.102
2000 0.089 0.022
2001 0.017 0.013
2002 0.117 0.023
2003 0.085 0.020
2004 0.134 0.073
2005 0.053 0.017
2006 0.154 0.024
2007 0.148 0.024
2008 0.026 0.020
2009 0.036 0.019

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #2

Rank Predeveloped Mitigated
1 0.3125 0.1017
2 0.2980 0.0862
3 0.1986 0.0835
4 0.1796 0.0732
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5 0.1737 0.0412
6 0.1727 0.0248
7 0.1630 0.0245
8 0.1612 0.0243
9 0.1538 0.0239
10 0.1483 0.0238
11 0.1455 0.0238
12 0.1421 0.0237
13 0.1369 0.0235
14 0.1360 0.0234
15 0.1343 0.0233
16 0.1279 0.0231
17 0.1275 0.0229
18 0.1165 0.0227
19 0.1113 0.0226
20 0.0986 0.0225
21 0.0970 0.0223
22 0.0921 0.0223
23 0.0890 0.0222
24 0.0851 0.0222
25 0.0847 0.0220
26 0.0839 0.0218
27 0.0780 0.0215
28 0.0729 0.0213
29 0.0712 0.0209
30 0.0611 0.0205
31 0.0566 0.0205
32 0.0528 0.0202
33 0.0427 0.0199
34 0.0424 0.0199
35 0.0401 0.0198
36 0.0369 0.0198
37 0.0362 0.0197
38 0.0360 0.0196
39 0.0348 0.0196
40 0.0317 0.0194
41 0.0263 0.0193
42 0.0259 0.0192
43 0.0238 0.0191
44 0.0212 0.0189
45 0.0206 0.0186
46 0.0186 0.0185
a7 0.0185 0.0183
48 0.0175 0.0176
49 0.0175 0.0174
50 0.0154 0.0167
51 0.0153 0.0163
52 0.0111 0.0162
53 0.0110 0.0160
54 0.0107 0.0158
55 0.0093 0.0156
56 0.0087 0.0155
57 0.0083 0.0146
58 0.0075 0.0139
59 0.0054 0.0138
60 0.0053 0.0132
61 0.0018 0.0115
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0256 25474 9734 38 Pass
0.0290 21539 8656 40 Pass
0.0325 19070 7984 41 Pass
0.0359 17023 7319 42 Pass
0.0393 14786 5925 40 Pass
0.0428 13334 5664 42 Pass
0.0462 11554 5435 47 Pass
0.0496 10455 5249 50 Pass
0.0531 9107 5005 54 Pass
0.0565 8194 4755 58 Pass
0.0600 7368 4389 59 Pass
0.0634 6382 3762 58 Pass
0.0668 5775 3337 57 Pass
0.0703 5033 2928 58 Pass
0.0737 4586 2479 54 Pass
0.0771 4077 1906 46 Pass
0.0806 3743 1562 41 Pass
0.0840 3317 1159 34 Pass
0.0874 3024 891 29 Pass
0.0909 2787 684 24 Pass
0.0943 2505 388 15 Pass
0.0977 2340 247 10 Pass
0.1012 2123 122 5 Pass
0.1046 1981 0 0 Pass
0.1080 1772 0 0 Pass
0.1115 1617 0 0 Pass
0.1149 1492 0 0 Pass
0.1184 1357 0 0 Pass
0.1218 1257 0 0 Pass
0.1252 1131 0 0 Pass
0.1287 1038 0 0 Pass
0.1321 919 0 0 Pass
0.1355 860 0 0 Pass
0.1390 787 0 0 Pass
0.1424 689 0 0 Pass
0.1458 646 0 0 Pass
0.1493 583 0 0 Pass
0.1527 552 0 0 Pass
0.1561 509 0 0 Pass
0.1596 476 0 0 Pass
0.1630 427 0 0 Pass
0.1665 401 0 0 Pass
0.1699 378 0 0 Pass
0.1733 341 0 0 Pass
0.1768 322 0 0 Pass
0.1802 303 0 0 Pass
0.1836 292 0 0 Pass
0.1871 270 0 0 Pass
0.1905 254 0 0 Pass
0.1939 243 0 0 Pass
0.1974 233 0 0 Pass
0.2008 224 0 0 Pass
0.2042 219 0 0 Pass
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0.2077 213 0 0 Pass
0.2111 205 0 0 Pass
0.2146 200 0 0 Pass
0.2180 187 0 0 Pass
0.2214 170 0 0 Pass
0.2249 163 0 0 Pass
0.2283 155 0 0 Pass
0.2317 148 0 0 Pass
0.2352 141 0 0 Pass
0.2386 135 0 0 Pass
0.2420 130 0 0 Pass
0.2455 125 0 0 Pass
0.2489 120 0 0 Pass
0.2523 113 0 0 Pass
0.2558 110 0 0 Pass
0.2592 102 0 0 Pass
0.2627 97 0 0 Pass
0.2661 92 0 0 Pass
0.2695 88 0 0 Pass
0.2730 83 0 0 Pass
0.2764 76 0 0 Pass
0.2798 70 0 0 Pass
0.2833 62 0 0 Pass
0.2867 57 0 0 Pass
0.2901 41 0 0 Pass
0.2936 26 0 0 Pass
0.2970 17 0 0 Pass
0.3004 10 0 0 Pass
0.3039 8 0 0 Pass
0.3073 5 0 0 Pass
0.3107 3 0 0 Pass
0.3142 0 0 0 Pass
0.3176 0 0 0 Pass
0.3211 0 0 0 Pass
0.3245 0 0 0 Pass
0.3279 0 0 0 Pass
0.3314 0 0 0 Pass
0.3348 0 0 0 Pass
0.3382 0 0 0 Pass
0.3417 0 0 0 Pass
0.3451 0 0 0 Pass
0.3485 0 0 0 Pass
0.3520 0 0 0 Pass
0.3554 0 0 0 Pass
0.3588 0 0 0 Pass
0.3623 0 0 0 Pass
0.3657 0 0 0 Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #2
0.5108 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Madrona Ridge

0.6771 cfs.
0.6771 cfs.
0.3658 cfs.
0.3658 cfs.
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POC 3
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Predeveloped Landuse Totals for POC #3

Total Pervious Area: 7.06
Total Impervious Area: 0
Mitigated Landuse Totals for POC #3
Total Pervious Area: 2.76
Total Impervious Area: 4.3

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #3

Return Period Flow(cfs)
2 year 0.042369
5 year 0.103979
10 year 0.157846
25 year 0.237285
50 year 0.302694
100 year 0.371968
Flow Frequency Return Periods for Mitigated. POC #3
Return Period Flow(cfs)
2 year 0.032713
5 year 0.071429
10 year 0.114065
25 year 0.196974
50 year 0.287867
100 year 0.412367

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #3

Year Predeveloped Mitigated
1949 0.015 0.024
1950 0.069 0.089
1951 0.051 0.087
1952 0.009 0.016
1953 0.015 0.024
1954 0.144 0.267
1955 0.133 0.020
1956 0.047 0.025
1957 0.082 0.024
1958 0.013 0.019
1959 0.080 0.113
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1960 0.120 0.022

1961 0.149 0.039
1962 0.009 0.015
1963 0.030 0.021
1964 0.035 0.025
1965 0.017 0.024
1966 0.015 0.022
1967 0.143 0.077
1968 0.026 0.018
1969 0.009 0.022
1970 0.007 0.017
1971 0.113 0.021
1972 0.164 0.091
1973 0.022 0.024
1974 0.018 0.024
1975 0.029 0.024
1976 0.035 0.039
1977 0.006 0.020
1978 0.004 0.017
1979 0.004 0.018
1980 0.076 0.175
1981 0.060 0.156
1982 0.113 0.109
1983 0.106 0.125
1984 0.020 0.021
1985 0.106 0.040
1986 0.247 0.058
1987 0.092 0.023
1988 0.033 0.025
1989 0.031 0.020
1990 0.059 0.025
1991 0.118 0.179
1992 0.135 0.035
1993 0.008 0.015
1994 0.001 0.014
1995 0.013 0.020
1996 0.065 0.021
1997 0.070 0.083
1998 0.007 0.017
1999 0.259 0.512
2000 0.074 0.037
2001 0.014 0.014
2002 0.096 0.038
2003 0.070 0.023
2004 0.111 0.167
2005 0.044 0.019
2006 0.127 0.125
2007 0.123 0.104
2008 0.021 0.022
2009 0.030 0.022

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #3

Rank Predeveloped Mitigated
1 0.2587 0.5116
2 0.2467 0.2670
3 0.1644 0.1794
4 0.1486 0.1747
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5 0.1438 0.1667
6 0.1429 0.1558
7 0.1349 0.1249
8 0.1334 0.1247
9 0.1273 0.1130
10 0.1227 0.1086
11 0.1205 0.1042
12 0.1176 0.0910
13 0.1133 0.0889
14 0.1126 0.0872
15 0.1112 0.0831
16 0.1058 0.0771
17 0.1056 0.0575
18 0.0965 0.0398
19 0.0921 0.0389
20 0.0816 0.0387
21 0.0803 0.0382
22 0.0763 0.0371
23 0.0736 0.0349
24 0.0704 0.0251
25 0.0701 0.0251
26 0.0695 0.0250
27 0.0645 0.0249
28 0.0603 0.0244
29 0.0590 0.0243
30 0.0505 0.0242
31 0.0468 0.0241
32 0.0437 0.0240
33 0.0353 0.0240
34 0.0351 0.0238
35 0.0332 0.0232
36 0.0306 0.0226
37 0.0300 0.0222
38 0.0298 0.0220
39 0.0288 0.0220
40 0.0263 0.0218
41 0.0218 0.0216
42 0.0214 0.0211
43 0.0197 0.0210
44 0.0176 0.0210
45 0.0171 0.0207
46 0.0154 0.0204
a7 0.0153 0.0203
48 0.0145 0.0197
49 0.0145 0.0197
50 0.0128 0.0194
51 0.0126 0.0190
52 0.0092 0.0183
53 0.0091 0.0179
54 0.0089 0.0173
55 0.0077 0.0172
56 0.0072 0.0169
57 0.0069 0.0156
58 0.0062 0.0154
59 0.0044 0.0150
60 0.0044 0.0140
61 0.0015 0.0138
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0212 24811 136739 551 Fail
0.0240 21517 44018 204 Fail
0.0269 18741 17973 95 Pass
0.0297 16482 16230 98 Pass
0.0326 14626 14887 101 Fail
0.0354 12953 12885 99 Pass
0.0382 11475 10023 87 Pass
0.0411 10241 6363 62 Pass
0.0439 9086 5980 65 Pass
0.0468 8042 5649 70 Pass
0.0496 7114 5334 74 Pass
0.0525 6310 5033 79 Pass
0.0553 5627 4785 85 Pass
0.0582 5001 4513 90 Pass
0.0610 4494 4325 96 Pass
0.0638 4062 4143 101 Pass
0.0667 3679 3974 108 Pass
0.0695 3317 3822 115 Fail
0.0724 2988 3679 123 Fail
0.0752 2725 3523 129 Fail
0.0781 2490 3371 135 Fail
0.0809 2304 3230 140 Fail
0.0837 2116 3099 146 Fail
0.0866 1958 2997 153 Fail
0.0894 1770 2838 160 Fail
0.0923 1601 2691 168 Fail
0.0951 1456 2579 177 Fail
0.0980 1340 2473 184 Fail
0.1008 1234 2361 191 Fail
0.1036 1125 2244 199 Fail
0.1065 1021 2160 211 Fail
0.1093 919 2042 222 Fail
0.1122 846 1952 230 Fail
0.1150 761 1843 242 Fail
0.1179 683 1750 256 Fail
0.1207 632 1674 264 Fail
0.1236 583 1597 273 Fail
0.1264 545 1504 275 Fail
0.1292 508 1428 281 Fail
0.1321 472 1346 285 Fail
0.1349 427 1273 298 Fail
0.1378 400 1201 300 Fail
0.1406 371 1119 301 Fail
0.1435 338 1036 306 Fail
0.1463 321 956 297 Fail
0.1491 303 870 287 Fail
0.1520 289 790 273 Fail
0.1548 270 714 264 Fail
0.1577 251 668 266 Fail
0.1605 242 622 257 Fail
0.1634 232 559 240 Fail
0.1662 223 499 223 Fail
0.1690 217 456 210 Fail
0.1719 211 429 203 Fail
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0.1747 205 380 185 Fail

0.1776 198 347 175 Fail
0.1804 184 318 172 Fail
0.1833 169 296 175 Fail
0.1861 160 268 167 Fail
0.1890 155 238 153 Fail
0.1918 147 203 138 Fail
0.1946 141 179 126 Fail
0.1975 135 158 117 Fail
0.2003 130 151 116 Fail
0.2032 123 147 119 Fail
0.2060 118 140 118 Fail
0.2089 113 136 120 Fail
0.2117 108 128 118 Fail
0.2145 101 124 122 Fail
0.2174 97 118 121 Fail
0.2202 92 114 123 Fail
0.2231 87 109 125 Fail
0.2259 80 104 130 Fail
0.2288 76 100 131 Fail
0.2316 68 96 141 Fail
0.2344 62 93 150 Fail
0.2373 55 89 161 Fail
0.2401 41 87 212 Fail
0.2430 22 83 377 Fail
0.2458 17 79 464 Fail
0.2487 10 77 770 Fail
0.2515 7 73 1042 Fail
0.2544 5 69 1380 Fail
0.2572 2 64 3200 Fail
0.2600 0 60 n/a Fail
0.2629 0 55 n/a Fail
0.2657 0 51 n/a Fail
0.2686 0 45 n/a Fail
0.2714 0 44 n/a Fail
0.2743 0 42 n/a Fail
0.2771 0 40 n/a Fail
0.2799 0 38 n/a Fail
0.2828 0 36 n/a Fail
0.2856 0 35 n/a Fail
0.2885 0 33 n/a Fail
0.2913 0 32 n/a Fail
0.2942 0 30 n/a Fail
0.2970 0 28 n/a Fail
0.2999 0 26 n/a Fail
0.3027 0 25 n/a Fail

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality

Water Quality BMP Flow and Volume for POC #3
0.4256 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Madrona Ridge

0.5644 cfs.
0.5644 cfs.
0.3048 cfs.
0.3048 cfs.
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POC 4

i Cumulative Probability e
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+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #4

Total Pervious Area: 3.81
Total Impervious Area: 0
Mitigated Landuse Totals for POC #4
Total Pervious Area: 15

Total Impervious Area: 2.31

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #4

Return Period Flow(cfs)
2 year 0.022865
5 year 0.056113
10 year 0.085183
25 year 0.128054
50 year 0.163352
100 year 0.200736
Flow Frequency Return Periods for Mitigated. POC #4
Return Period Flow(cfs)
2 year 0.007498
5 year 0.011282
10 year 0.014477
25 year 0.01943
50 year 0.023875
100 year 0.029053

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #4

Year Predeveloped Mitigated
1949 0.008 0.006
1950 0.037 0.009
1951 0.027 0.009
1952 0.005 0.005
1953 0.008 0.008
1954 0.078 0.042
1955 0.072 0.007
1956 0.025 0.008
1957 0.044 0.007
1958 0.007 0.006
1959 0.043 0.008
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1960 0.065 0.008

1961 0.080 0.009
1962 0.005 0.005
1963 0.016 0.007
1964 0.019 0.009
1965 0.009 0.008
1966 0.008 0.007
1967 0.077 0.008
1968 0.014 0.007
1969 0.005 0.007
1970 0.004 0.006
1971 0.061 0.008
1972 0.089 0.009
1973 0.012 0.007
1974 0.009 0.008
1975 0.016 0.007
1976 0.019 0.009
1977 0.003 0.005
1978 0.002 0.006
1979 0.002 0.005
1980 0.041 0.009
1981 0.033 0.009
1982 0.061 0.011
1983 0.057 0.008
1984 0.011 0.007
1985 0.057 0.008
1986 0.133 0.008
1987 0.050 0.007
1988 0.018 0.007
1989 0.016 0.007
1990 0.032 0.008
1991 0.063 0.030
1992 0.073 0.008
1993 0.004 0.005
1994 0.001 0.004
1995 0.007 0.007
1996 0.035 0.007
1997 0.038 0.008
1998 0.004 0.006
1999 0.140 0.069
2000 0.040 0.008
2001 0.008 0.005
2002 0.052 0.009
2003 0.038 0.008
2004 0.060 0.010
2005 0.024 0.006
2006 0.069 0.009
2007 0.066 0.009
2008 0.012 0.007
2009 0.016 0.007

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #4

Rank Predeveloped Mitigated
1 0.1396 0.0686
2 0.1331 0.0420
3 0.0887 0.0295
4 0.0802 0.0112
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5 0.0776 0.0097
6 0.0771 0.0092
7 0.0728 0.0092
8 0.0720 0.0091
9 0.0687 0.0091
10 0.0662 0.0091
11 0.0650 0.0091
12 0.0635 0.0091
13 0.0611 0.0091
14 0.0608 0.0089
15 0.0600 0.0088
16 0.0571 0.0087
17 0.0570 0.0085
18 0.0521 0.0085
19 0.0497 0.0085
20 0.0440 0.0084
21 0.0433 0.0084
22 0.0412 0.0083
23 0.0397 0.0082
24 0.0380 0.0082
25 0.0378 0.0081
26 0.0375 0.0081
27 0.0348 0.0080
28 0.0326 0.0078
29 0.0318 0.0077
30 0.0273 0.0077
31 0.0253 0.0076
32 0.0236 0.0076
33 0.0191 0.0074
34 0.0189 0.0073
35 0.0179 0.0073
36 0.0165 0.0073
37 0.0162 0.0072
38 0.0161 0.0072
39 0.0155 0.0071
40 0.0142 0.0070
41 0.0117 0.0070
42 0.0115 0.0068
43 0.0106 0.0066
44 0.0095 0.0066
45 0.0092 0.0066
46 0.0083 0.0066
47 0.0083 0.0066
48 0.0078 0.0065
49 0.0078 0.0064
50 0.0069 0.0059
51 0.0068 0.0058
52 0.0049 0.0058
53 0.0049 0.0056
54 0.0048 0.0055
55 0.0041 0.0055
56 0.0039 0.0053
57 0.0037 0.0052
58 0.0034 0.0051
59 0.0024 0.0049
60 0.0024 0.0049
61 0.0008 0.0041
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0114 24811 7199 29 Pass
0.0130 21517 6415 29 Pass
0.0145 18741 6006 32 Pass
0.0160 16489 5704 34 Pass
0.0176 14621 5414 37 Pass
0.0191 12959 5180 39 Pass
0.0206 11477 4958 43 Pass
0.0222 10239 4453 43 Pass
0.0237 9090 3874 42 Pass
0.0252 8042 3249 40 Pass
0.0268 7114 2693 37 Pass
0.0283 6310 2083 33 Pass
0.0298 5627 1575 27 Pass
0.0314 5001 1347 26 Pass
0.0329 4498 1214 26 Pass
0.0345 4062 983 24 Pass
0.0360 3679 776 21 Pass
0.0375 3317 632 19 Pass
0.0391 2988 496 16 Pass
0.0406 2725 374 13 Pass
0.0421 2490 299 12 Pass
0.0437 2304 270 11 Pass
0.0452 2116 235 11 Pass
0.0467 1958 217 11 Pass
0.0483 1768 207 11 Pass
0.0498 1601 197 12 Pass
0.0513 1454 187 12 Pass
0.0529 1340 179 13 Pass
0.0544 1234 170 13 Pass
0.0559 1123 161 14 Pass
0.0575 1018 151 14 Pass
0.0590 918 139 15 Pass
0.0605 845 105 12 Pass
0.0621 761 90 11 Pass
0.0636 682 61 8 Pass
0.0651 632 48 7 Pass
0.0667 582 35 6 Pass
0.0682 544 11 2 Pass
0.0697 506 0 0 Pass
0.0713 470 0 0 Pass
0.0728 427 0 0 Pass
0.0743 400 0 0 Pass
0.0759 371 0 0 Pass
0.0774 336 0 0 Pass
0.0790 319 0 0 Pass
0.0805 303 0 0 Pass
0.0820 289 0 0 Pass
0.0836 270 0 0 Pass
0.0851 251 0 0 Pass
0.0866 242 0 0 Pass
0.0882 232 0 0 Pass
0.0897 223 0 0 Pass
0.0912 217 0 0 Pass
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0.0928 211 0 0 Pass
0.0943 205 0 0 Pass
0.0958 197 0 0 Pass
0.0974 184 0 0 Pass
0.0989 169 0 0 Pass
0.1004 160 0 0 Pass
0.1020 155 0 0 Pass
0.1035 146 0 0 Pass
0.1050 141 0 0 Pass
0.1066 135 0 0 Pass
0.1081 130 0 0 Pass
0.1096 123 0 0 Pass
0.1112 118 0 0 Pass
0.1127 113 0 0 Pass
0.1142 108 0 0 Pass
0.1158 101 0 0 Pass
0.1173 97 0 0 Pass
0.1189 92 0 0 Pass
0.1204 87 0 0 Pass
0.1219 80 0 0 Pass
0.1235 76 0 0 Pass
0.1250 69 0 0 Pass
0.1265 62 0 0 Pass
0.1281 55 0 0 Pass
0.1296 41 0 0 Pass
0.1311 22 0 0 Pass
0.1327 17 0 0 Pass
0.1342 10 0 0 Pass
0.1357 7 0 0 Pass
0.1373 5 0 0 Pass
0.1388 2 0 0 Pass
0.1403 0 0 0 Pass
0.1419 0 0 0 Pass
0.1434 0 0 0 Pass
0.1449 0 0 0 Pass
0.1465 0 0 0 Pass
0.1480 0 0 0 Pass
0.1495 0 0 0 Pass
0.1511 0 0 0 Pass
0.1526 0 0 0 Pass
0.1541 0 0 0 Pass
0.1557 0 0 0 Pass
0.1572 0 0 0 Pass
0.1587 0 0 0 Pass
0.1603 0 0 0 Pass
0.1618 0 0 0 Pass
0.1634 0 0 0 Pass
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Water Quality

Water Quality BMP Flow and Volume for POC #4
0.2293 acre-feet

On-line facility volume:
On-line facility target flow:
Adjusted for 15 min:
Off-line facility target flow:
Adjusted for 15 min:

Madrona Ridge

0.3031 cfs.
0.3031 cfs.
0.1637 cfs.
0.1637 cfs.
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POC 5
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Predeveloped Landuse Totals for POC #5
Total Pervious Area: 0.43
Total Impervious Area: 0

Mitigated Landuse Totals for POC #5
Total Pervious Area:

Total Impervious Area:
Flow Frequency Method:
Flow Frequency Return Periods for Predeveloped. POC #5

Return Period Flow(cfs)
2 year 0.002581
5 year 0.006333
10 year 0.009614
25 year 0.014452
50 year 0.018436
100 year 0.022655

0.43
0

Log Pearson Type Ill 17B

Flow Frequency Return Periods for Mitigated. POC #5

Return Period Flow(cfs)
2 year 0.004479
5 year 0.009539
10 year 0.013052
25 year 0.017242
50 year 0.020066
100 year 0.022602

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #5

Year Predeveloped Mitigated
1949 0.001 0.004
1950 0.004 0.005
1951 0.003 0.004
1952 0.001 0.001
1953 0.001 0.001
1954 0.009 0.013
1955 0.008 0.011
1956 0.003 0.005
1957 0.005 0.007
1958 0.001 0.001
1959 0.005 0.006

Madrona Ridge
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1960 0.007 0.009

1961 0.009 0.012
1962 0.001 0.001
1963 0.002 0.003
1964 0.002 0.004
1965 0.001 0.003
1966 0.001 0.002
1967 0.009 0.011
1968 0.002 0.003
1969 0.001 0.001
1970 0.000 0.001
1971 0.007 0.017
1972 0.010 0.013
1973 0.001 0.005
1974 0.001 0.003
1975 0.002 0.003
1976 0.002 0.004
1977 0.000 0.000
1978 0.000 0.000
1979 0.000 0.001
1980 0.005 0.008
1981 0.004 0.006
1982 0.007 0.008
1983 0.006 0.008
1984 0.001 0.003
1985 0.006 0.010
1986 0.015 0.017
1987 0.006 0.007
1988 0.002 0.003
1989 0.002 0.004
1990 0.004 0.005
1991 0.007 0.010
1992 0.008 0.010
1993 0.000 0.002
1994 0.000 0.000
1995 0.001 0.001
1996 0.004 0.005
1997 0.004 0.009
1998 0.000 0.000
1999 0.016 0.018
2000 0.004 0.006
2001 0.001 0.002
2002 0.006 0.009
2003 0.004 0.006
2004 0.007 0.009
2005 0.003 0.005
2006 0.008 0.009
2007 0.007 0.012
2008 0.001 0.002
2009 0.002 0.004

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #5

Rank Predeveloped Mitigated
1 0.0158 0.0176
2 0.0150 0.0174
3 0.0100 0.0173
4 0.0091 0.0127
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5 0.0088 0.0125
6 0.0087 0.0122
7 0.0082 0.0119
8 0.0081 0.0110
9 0.0078 0.0110
10 0.0075 0.0099
11 0.0073 0.0099
12 0.0072 0.0098
13 0.0069 0.0094
14 0.0069 0.0094
15 0.0068 0.0093
16 0.0064 0.0091
17 0.0064 0.0088
18 0.0059 0.0084
19 0.0056 0.0084
20 0.0050 0.0083
21 0.0049 0.0071
22 0.0046 0.0067
23 0.0045 0.0060
24 0.0043 0.0057
25 0.0043 0.0055
26 0.0042 0.0055
27 0.0039 0.0053
28 0.0037 0.0053
29 0.0036 0.0049
30 0.0031 0.0048
31 0.0029 0.0047
32 0.0027 0.0045
33 0.0022 0.0042
34 0.0021 0.0040
35 0.0020 0.0037
36 0.0019 0.0037
37 0.0018 0.0036
38 0.0018 0.0035
39 0.0018 0.0035
40 0.0016 0.0035
41 0.0013 0.0033
42 0.0013 0.0028
43 0.0012 0.0027
44 0.0011 0.0027
45 0.0010 0.0026
46 0.0009 0.0024
a7 0.0009 0.0021
48 0.0009 0.0015
49 0.0009 0.0015
50 0.0008 0.0015
51 0.0008 0.0014
52 0.0006 0.0013
53 0.0006 0.0010
54 0.0005 0.0010
55 0.0005 0.0010
56 0.0004 0.0009
57 0.0004 0.0006
58 0.0004 0.0005
59 0.0003 0.0005
60 0.0003 0.0003
61 0.0001 0.0001
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Duration Flows

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0013 24811 40254 162 Fail
0.0015 21517 35356 164 Fail
0.0016 18745 31292 166 Fail
0.0018 16476 27720 168 Fail
0.0020 14619 24597 168 Fail
0.0022 12953 21902 169 Fail
0.0023 11475 19483 169 Fail
0.0025 10241 17357 169 Fail
0.0027 9090 15445 169 Fail
0.0028 8040 13815 171 Fail
0.0030 7110 12472 175 Fail
0.0032 6310 11304 179 Fail
0.0034 5627 10185 181 Fail
0.0035 5001 9163 183 Fail
0.0037 4494 8258 183 Fail
0.0039 4062 7499 184 Fail
0.0041 3679 6827 185 Fail
0.0042 3317 6218 187 Fail
0.0044 2988 5655 189 Fail
0.0046 2725 5148 188 Fail
0.0048 2490 4729 189 Fail
0.0049 2304 4344 188 Fail
0.0051 2116 4008 189 Fail
0.0053 1958 3702 189 Fail
0.0054 1770 3431 193 Fail
0.0056 1601 3187 199 Fail
0.0058 1455 2950 202 Fail
0.0060 1340 2757 205 Fail
0.0061 1234 2573 208 Fail
0.0063 1123 2411 214 Fail
0.0065 1017 2246 220 Fail
0.0067 918 2079 226 Fail
0.0068 844 1927 228 Fail
0.0070 761 1777 233 Fail
0.0072 682 1656 242 Fail
0.0074 631 1544 244 Fail
0.0075 582 1437 246 Fail
0.0077 544 1342 246 Fail
0.0079 506 1241 245 Fail
0.0080 470 1153 245 Fail
0.0082 427 1065 249 Fail
0.0084 400 965 241 Fail
0.0086 371 889 239 Fail
0.0087 336 825 245 Fail
0.0089 319 759 237 Fail
0.0091 303 695 229 Fail
0.0093 289 627 216 Fail
0.0094 270 580 214 Fail
0.0096 251 535 213 Fail
0.0098 242 496 204 Fail
0.0099 232 466 200 Fail
0.0101 223 436 195 Fail
0.0103 217 405 186 Fail
0.0105 211 380 180 Fail
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0.0106 205 345 168 Fail

0.0108 198 313 158 Fail
0.0110 184 287 155 Fail
0.0112 169 274 162 Fail
0.0113 160 265 165 Fail
0.0115 155 254 163 Fail
0.0117 146 243 166 Fail
0.0119 141 233 165 Fail
0.0120 135 223 165 Fail
0.0122 130 210 161 Fail
0.0124 123 202 164 Fail
0.0125 118 190 161 Fail
0.0127 113 174 153 Fail
0.0129 108 167 154 Fail
0.0131 101 159 157 Fail
0.0132 97 155 159 Fail
0.0134 92 151 164 Fail
0.0136 87 147 168 Fail
0.0138 80 144 180 Fail
0.0139 76 138 181 Fail
0.0141 68 129 189 Fail
0.0143 62 125 201 Fail
0.0145 54 118 218 Fail
0.0146 41 114 278 Fail
0.0148 23 111 482 Fail
0.0150 17 106 623 Fail
0.0151 10 103 1030 Fail
0.0153 7 98 1400 Fail
0.0155 5 90 1800 Fail
0.0157 2 86 4300 Fail
0.0158 0 81 n/a Fail
0.0160 0 73 n/a Fail
0.0162 0 66 n/a Fail
0.0164 0 61 n/a Fail
0.0165 0 58 n/a Fail
0.0167 0 53 n/a Fail
0.0169 0 46 n/a Fail
0.0171 0 31 n/a Fail
0.0172 0 14 n/a Fail
0.0174 0 4 n/a Fail
0.0176 0 2 n/a Fail
0.0177 0 0 n/a Pass
0.0179 0 0 0 Pass
0.0181 0 0 0 Pass
0.0183 0 0 0 Pass
0.0184 0 0 0 Pass

The development has an increase in flow durations
from 1/2 Predeveloped 2 year flow to the 2 year flow
or more than a 10% increase from the 2 year to the 50
year flow.

The development has an increase in flow durations for
more than 50% of the flows for the range of the
duration analysis.
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Water Quality
Water Quality BMP Flow and Volume for POC #5

On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
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POC 6

POC #6 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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POC 7

POC #7 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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POC 8

POC #8 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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POC 9

POC #9 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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POC 10
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Predeveloped Landuse Totals for POC #10

Total Pervious Area:

Total Impervious Area:

19.83
0

Mitigated Landuse Totals for POC #10

Total Pervious Area:

Total Impervious Area:

Flow Frequency Method:

8.06
11.77

0.01

Cumulative Probability

05 1 2 5

x Mitigated

Log Pearson Type Ill 17B

Flow Frequency Return Periods for Predeveloped. POC #10

Return Period
2 year

5 year

10 year

25 year

50 year

100 year

Flow(cfs)
0.119004
0.292055
0.443356
0.666486
0.850207
1.044786

Flow Frequency Return Periods for Mitigated. POC #10

Return Period
2 year

5 year

10 year

25 year

50 year

100 year

Annual Peaks

Flow(cfs)
0.06507

0.116364
0.164864
0.247584
0.32838

0.429102

Annual Peaks for Predeveloped and Mitigated. POC #10

Year

1949 0.041
1950 0.195
1951 0.142
1952 0.025
1953 0.043
1954 0.404
1955 0.375
1956 0.131
1957 0.229
1958 0.036
1959 0.225

Madrona Ridge

Predeveloped Mitigated

0.051
0.124
0.123
0.034
0.055
0.322
0.053
0.058
0.051
0.041
0.146
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1960 0.338 0.056

1961 0.417 0.076
1962 0.026 0.035
1963 0.084 0.047
1964 0.099 0.058
1965 0.048 0.054
1966 0.043 0.050
1967 0.401 0.113
1968 0.074 0.045
1969 0.026 0.049
1970 0.020 0.039
1971 0.316 0.061
1972 0.462 0.126
1973 0.061 0.055
1974 0.049 0.054
1975 0.081 0.054
1976 0.099 0.072
1977 0.017 0.041
1978 0.012 0.039
1979 0.012 0.039
1980 0.214 0.212
1981 0.169 0.194
1982 0.318 0.147
1983 0.297 0.161
1984 0.055 0.047
1985 0.296 0.067
1986 0.693 0.097
1987 0.259 0.055
1988 0.093 0.052
1989 0.086 0.048
1990 0.166 0.060
1991 0.330 0.266
1992 0.379 0.070
1993 0.022 0.035
1994 0.004 0.029
1995 0.036 0.046
1996 0.181 0.050
1997 0.198 0.116
1998 0.019 0.038
1999 0.727 0.652
2000 0.207 0.069
2001 0.041 0.033
2002 0.271 0.074
2003 0.197 0.052
2004 0.312 0.230
2005 0.123 0.043
2006 0.358 0.163
2007 0.345 0.134
2008 0.060 0.050
2009 0.084 0.050

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #10

Rank Predeveloped Mitigated
1 0.7266 0.6517
2 0.6928 0.3225
3 0.4617 0.2664
4 0.4175 0.2298
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5 0.4039 0.2123
6 0.4015 0.1935
7 0.3790 0.1626
8 0.3747 0.1607
9 0.3575 0.1465
10 0.3446 0.1459
11 0.3383 0.1341
12 0.3303 0.1260
13 0.3183 0.1245
14 0.3162 0.1231
15 0.3122 0.1164
16 0.2972 0.1133
17 0.2965 0.0966
18 0.2709 0.0757
19 0.2588 0.0742
20 0.2292 0.0718
21 0.2254 0.0703
22 0.2142 0.0695
23 0.2068 0.0674
24 0.1978 0.0608
25 0.1969 0.0601
26 0.1951 0.0582
27 0.1813 0.0580
28 0.1695 0.0556
29 0.1656 0.0552
30 0.1420 0.0546
31 0.1315 0.0546
32 0.1227 0.0545
33 0.0992 0.0543
34 0.0986 0.0538
35 0.0931 0.0531
36 0.0858 0.0522
37 0.0842 0.0518
38 0.0836 0.0514
39 0.0808 0.0508
40 0.0737 0.0502
41 0.0611 0.0502
42 0.0601 0.0501
43 0.0553 0.0500
44 0.0493 0.0492
45 0.0479 0.0480
46 0.0432 0.0468
a7 0.0430 0.0467
48 0.0407 0.0458
49 0.0406 0.0447
50 0.0359 0.0427
51 0.0355 0.0410
52 0.0257 0.0408
53 0.0256 0.0394
54 0.0249 0.0394
55 0.0216 0.0394
56 0.0202 0.0380
57 0.0194 0.0352
58 0.0175 0.0347
59 0.0125 0.0344
60 0.0124 0.0327
61 0.0041 0.0291
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0595 25068 24897 99 Pass
0.0675 21688 16970 78 Pass
0.0755 18891 11563 61 Pass
0.0835 16598 9535 57 Pass
0.0914 14715 8425 57 Pass
0.0994 13047 7664 58 Pass
0.1074 11544 7127 61 Pass
0.1154 10301 6519 63 Pass
0.1234 9133 5790 63 Pass
0.1314 8094 4988 61 Pass
0.1394 7146 4385 61 Pass
0.1474 6340 3797 59 Pass
0.1553 5647 3298 58 Pass
0.1633 5014 2907 57 Pass
0.1713 4513 2603 57 Pass
0.1793 4077 2286 56 Pass
0.1873 3692 1930 52 Pass
0.1953 3332 1679 50 Pass
0.2033 2999 1467 48 Pass
0.2113 2727 1305 47 Pass
0.2192 2496 1138 45 Pass
0.2272 2308 996 43 Pass
0.2352 2120 896 42 Pass
0.2432 1964 803 40 Pass
0.2512 1775 712 40 Pass
0.2592 1604 641 39 Pass
0.2672 1457 552 37 Pass
0.2751 1342 457 34 Pass
0.2831 1237 376 30 Pass
0.2911 1125 345 30 Pass
0.2991 1019 318 31 Pass
0.3071 919 289 31 Pass
0.3151 845 245 28 Pass
0.3231 761 213 27 Pass
0.3311 683 188 27 Pass
0.3390 632 158 25 Pass
0.3470 582 141 24 Pass
0.3550 544 122 22 Pass
0.3630 506 97 19 Pass
0.3710 476 79 16 Pass
0.3790 432 60 13 Pass
0.3870 401 55 13 Pass
0.3950 374 50 13 Pass
0.4029 342 46 13 Pass
0.4109 321 41 12 Pass
0.4189 303 37 12 Pass
0.4269 290 33 11 Pass
0.4349 271 28 10 Pass
0.4429 253 25 9 Pass
0.4509 242 21 8 Pass
0.4588 233 17 7 Pass
0.4668 223 17 7 Pass
0.4748 219 16 7 Pass
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0.4828
0.4908
0.4988
0.5068
0.5148
0.5227
0.5307
0.5387
0.5467
0.5547
0.5627
0.5707
0.5787
0.5866
0.5946
0.6026
0.6106
0.6186
0.6266
0.6346
0.6425
0.6505
0.6585
0.6665
0.6745
0.6825
0.6905
0.6985
0.7064
0.7144
0.7224
0.7304
0.7384
0.7464
0.7544
0.7624
0.7703
0.7783
0.7863
0.7943
0.8023
0.8103
0.8183
0.8262
0.8342
0.8422
0.8502
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Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #10

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

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic

3 |PreDev -

21 1Basin 1
. 7.9230

-

PreDev -
.+l 3Basin 3 -
. Lots 1-5

0.60ac
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Mitigated Schematic

— 3 |Dev - Basin
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Predevelope
RUN

d UCI File

GLOBAL
WAHMA nodel sinul ation
START 1948 10 01 END 2009 09 30
RUN | NTERP OUTPUT LEVEL 3 0
RESUME 0 RUN 1 UNI T SYSTEM 1
END GLOBAL
FI LES
<File> <Un#> S File Name----------cmommmmm e Sk ok *
<- I D_ > * k%
VDM 26 Madr ona Ri dge. wdm
MESSU 25 PreMadr ona Ri dge. MES
27 PreMadrona Ri dge.L61
28 PreMadr ona Ri dge. L62
30 POCVadr ona Ri dgel. dat
31 POCVadr ona Ri dge2. dat
32 POCVadr ona Ri dge3. dat
33 POCVadr ona Ri dge4. dat
34 POCMVadr ona Ri dgeb5. dat
39 POCMVadr ona Ri dgel0. dat
END FI LES
OPN SEQUENCE
I NGRP | NDELT 00: 15
PERLND 10
RCHRES 1
CcoPY 501
CoPY 502
coPY 503
CcoPY 504
CoPY 505
coPY 510
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 4
DI SPLY 5
DI SPLY 10
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - H<--------- Title----------- >***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND
1 PreDev - Basin 1 MAX 1 2 30 9
2 PreDev - Basin 2 MAX 1 2 31 9
3 PreDev - Basin 3 MAX 1 2 32 9
4 PreDev - Basin 4 MAX 1 2 33 9
5 PreDev - Basin 3 - Perv MAX 1 2 34 9
10 TDA 2 POC Node MAX 1 2 39 9
END DI SPLY- | NFOL
END DI SPLY
CoPY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
502 1 1
503 1 1
504 1 1
505 1 1
510 1 1
END TI MESERI ES
END COPY
GENER
OPCODE
# # OPCD ***
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END OPCCDE

PARM
# # K * % %
END PARM
END GENER
PERLND
CEN- | NFO
<PLS ><------- Nanme------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out il
10 C, Forest, Flat 1 1 1 1 27 0

END GEN- | NFO
*** Section PWATER***

ACTIVITY

<PLS > Fhkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Sk O I R I

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
10 0 0 1 0 0 0 0 0 0 0 0 0
END ACTI VI TY

PRI NT- 1 NFO

<PLS > kkkkkikhkhkkhkkhkkkhkkkikhk*k Prlnt_flags R I S I Sk kS b S S I S I I R I I I O PI VL PYR

# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC  ******s%x*
10 0 0 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- I NFO

PWAT- PARML

<PLS > PWATER variable nonthly paranmeter value flags ***

# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
10 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML

PWAT- PARM2

<PLS > PWATER i nput info: Part 2 *xx

# - # ***FOREST LZSN I NFI LT LSUR SLSUR KVARY AGARC
10 0 4.5 0.08 400 0. 05 0.5 0. 996
END PWAT- PARM2
PWAT- PARMB

<PLS > PWATER i nput info: Part 3 *xx

# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP AGNETP
10 0 0 2 2 0 0 0
END PWAT- PARM3
PWAT- PARVA

<PLS > PWATER i nput info: Part 4 * ok *

# - # CEPSC UZSN NSUR I NTFW I RC LZETP ***

10 0.2 0.5 0.35 6 0.5 0.7

END PWAT- PARVA

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

# - # *** CEPS SURS uzs | FW5 LZS AGNS GW/S
10 0 0 0 0 2.5 1 0
END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Name------- > Unit-systemns Printer ***
# - # User t-series Engl Metr ***

in out * k%
END GEN- | NFO
*** Gection | WATER***

ACTIMI TY

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

# - # ATMP SNOWIWAT SLD |WG | QAL ol
END ACTI VI TY
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PRI NT- | NFO

<|LS > *****xx*x pript-f|lags ******** pIVL PYR

# - # ATMP SNOWIWAT SLD IWG | QAL FARFH AT A K
END PRI NT- I NFO

| WAT- PARML
<PLS > |WATER vari able nmonthly paraneter value flag
# - # CSNO RTOP VRS VNN RTLI *xk
END | WAT- PARML
| WAT- PARWVR
<PLS > | WATER i nput info: Part 2 *Ex
# - # ***  LSUR SLSUR NSUR RETSC
END | WAT- PARWR
| WAT- PARMVB
<PLS > | WATER i nput info: Part 3 i
# -  # ***PETMAX PETM N
END | WAT- PARMS
| WAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target ->
<Nanme> # <-factor-> <Nanme> #
PreDev - Basin 2***
PERLND 10 8.53 RCHRES 1
PERLND 10 8.53 RCHRES 1
PreDev - Basin 3***
PERLND 10 6. 46 RCHRES 1
PERLND 10 6. 46 RCHRES 1
PreDev - Basin 3 - Lots 1-5***
PERLND 10 0.6 RCHRES 1
PERLND 10 0.6 RCHRES 1
PreDev - Basin 4***
PERLND 10 3.81 RCHRES 1
PERLND 10 3.81 RCHRES 1
PreDev - Basin 3 - Perv Bypass***
PERLND 10 0. 43 RCHRES 1
PERLND 10 0.43 RCHRES 1
PreDev - Basin 1***
PERLND 10 7.92 COoPY 501
PERLND 10 7.92 COPY 501
PreDev - Basin 2***
PERLND 10 8.53 COoPY 502
PERLND 10 8.53 COPY 502
PreDev - Basin 3***
PERLND 10 6. 46 COoPY 503
PERLND 10 6. 46 COPY 503
PreDev - Basin 4***
PERLND 10 3.81 COoPY 504
PERLND 10 3.81 COPY 504
PreDev - Basin 3 - Lots 1-5***
PERLND 10 0.6 COoPY 503
PERLND 10 0.6 COPY 503
PreDev - Basin 3 - Perv Bypass***
PERLND 10 0. 43 COoPY 505
PERLND 10 0.43 COPY 505
******Routi ng******
RCHRES 1 1 COPY 510

END SCHENMATI C
NETWORK
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<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Name> # # ***
CoOPY 501 QUTPUT MEAN 1 1 48.4 DISPLY 1 I NPUT Tl MSER 1
COoPY 502 OUTPUT MEAN 11 48. 4 DI SPLY 2 I NPUT Tl MSER 1
COPY 503 QUTPUT MEAN 1 1 48.4 DI SPLY 3 I NPUT TI MBER 1
COPY 504 QUTPUT MEAN 1 1 48.4 DI SPLY 4 I NPUT Tl MSER 1
COoPY 505 OUTPUT MEAN 11 48. 4 DI SPLY 5 I NPUT Tl MSER 1
COPY 510 QUTPUT MEAN 1 1 48.4 DI SPLY 10 | NPUT TI MBER 1
<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
END NETWORK
RCHRES
GEN- | NFO
RCHRES Narme Nexits Unit Systens Printer i
#o- A< ><---> User T-series Engl Metr LKFG *ok ok
in out i
1 TDA 2 POC Node 1 1 1 1 28 0 1
END GEN- | NFO
*** Section RCHRES***
ACTIVITY
<PLS > kkkkkhkkhkkkkhkhkkk*k Active Secti ons R IR I bk S bk R kS S I
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRI NT- | NFO
<PLS > kkhkkhkkkhkkhhkkkhhkxkkrhhkkk*k Prl nt_fl ags IR IR I kS b O 2 PI VL PYR

# HYDR ADCA CONS HEAT SED GQL
4 0 0 0 0 0
END PRI NT- I NFO

# -
1

HYDR- PARML
RCHRES Fl ags for each HYDR Section

OXRX NUTR PLNK PHCB PI VL PYR
0 0 0 0 1 9

*kkkkkkxk

* k *

# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * k% %
1 0 1 0 O 4 0 0 0 O 0 0 0 0O 2 2 2 2 2
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 *Rx
<o ><om oo ><om oo ><om oo ><om oo ><om oo ><om oo > *kk
1 1 0.01 0.0 0.0 0.5 0.0
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *oxk
# - f# rr* VoL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<-mm - - - S>S<ammmm - - > L IR R I T S T NPT R S S
1 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
END HYDR-INI' T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
FTABLE 1
91 4
Dept h Area Volume CQutflowl Velocity Travel Time***
(ft) (acres) (acre-ft) (cfs) (ft/sec) (M nutes) ***
0. 000000 0.002296 0.000000 0.000000
0. 025000 0.002297 0.000057 100.3789
0. 050000 0.002298 0.000115 317.6304
0. 075000 0.002299 0.000172 622.2683
0.100000 0.002300 0.000230 1001.812
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. 125000
. 150000
. 175000
. 200000
. 225000
. 250000
. 275000
. 300000
. 325000
. 350000
. 375000
. 400000
. 425000
. 450000
. 475000
. 500000
. 525000
. 550000
. 575000
. 600000
. 625000
. 650000
. 675000
. 700000
. 725000
. 750000
. 775000
. 800000
. 825000
. 850000
. 875000
. 900000
. 925000
. 950000
. 975000
. 000000
. 025000
. 050000
. 075000
. 100000
. 125000
. 150000
. 175000
. 200000
. 225000
. 250000
. 275000
. 300000
. 325000
. 350000
. 375000
. 400000
. 425000
. 450000
. 475000
. 500000
. 525000
. 550000
. 575000
. 600000
. 625000
. 650000
. 675000
. 700000
. 725000
. 750000
. 775000
. 800000
. 825000
. 850000

PFRFRPRFRPRPRPRRPFPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPPRPOOOCOOO0OO0CO00O0000000000000000000000O0000O00O0

Madrona Ridge

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 002301
. 002303
. 002304
. 002305
. 002306
. 002307
. 002308
. 002309
. 002311
. 002312
. 002313
. 002314
. 002315
. 002316
. 002317
. 002319
. 002320
. 002321
. 002322
. 002323
. 002324
. 002326
. 002327
. 002328
. 002329
. 002330
. 002331
. 002332
. 002334
. 002335
. 002336
. 002337
. 002338
. 002339
. 002340
. 002342
. 002343
. 002344
. 002345
. 002346
. 002347
. 002348
. 002350
. 002351
. 002352
. 002353
. 002354
. 002355
. 002357
. 002358
. 002359
. 002360
. 002361
. 002362
. 002363
. 002365
. 002366
. 002367
. 002368
. 002369
. 002370
. 002371
. 002373
. 002374
. 002375
. 002376
. 002377
. 002378
. 002379
. 002381

C 0000000000000 00000000000000000000000000000000000000000000000000000000

000287
000345
000402
000460
000518
000575
000633
000691
000749
000806
000864
000922
000980
001038
001096
001154
001212
001270
001328
001386
001444
001502
001560
001618
001676
001735
001793
001851
001910
001968
002026
002085
002143
002202
002260
002319
002377
002436
002494
002553
002612
002670
002729
002788
002847
002905
002964
003023
003082
003141
003200
003259
003318
003377
003436
003495
003554
003613
003673
003732
003791
003850
003910
003969
004028
004088
004147
004207
004266

. 004326

1448.
1956.
2521.
3139.
3808.
4525.
5287.
6093.
6941.
7829.
8755.
9720.

10720.
11755.
12825.
13927.
15061.
16227.
17422.
18647.
19901.
21183.
22492,
23827.
25189.
26576.
27987.
29423.
30883.
32366.
33872.
35399.
36949.
38520.
40112.
41725.
43357.
45010.
46682.
48372.
50082.
51809.
53555.
55318.
57099.
58897.
60711.
62542.
64390.
66253.
68131.
70026.
71935.
73859.
75798.
77751,
79719.
81700.
83695.
85704.
87726.
89761.
91810.
93870.
95944,
98030.

10012
10223
10436
10649

8.4
8.5
0.5
4.1
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. 875000
. 900000
. 925000
. 950000
. 975000
. 000000
. 025000
. 050000
. 075000
. 100000
. 125000
. 150000
. 175000
. 200000
. 225000
. 250000
END FTABL
END FTABLES

NNNNNNNNNNNNRRRRE

EXT SOURCES
<- Vol une- >

<Nane> #
WDM 2
VDM 2
VDM 1
WDM 1

. 002382
. 002383
. 002384
. 002385
. 002386
. 002388
. 002389
. 002390
. 002391
. 002392
. 002393
. 002394
. 002396
. 002397
. 002398
. 002399
E 1

[eoleololojololololololololololoXe]

<Menber > SsysSgap<--Milt-->Tran
<Nanme> # tem strg<-factor->strg

PREC
PREC
EVAP
EVAP

END EXT SOURCES

0000000000000 00

004385
004445
004504
004564
004624
004683
004743
004803
004862
004922
004982
005042
005102
005162
005222

. 005282

108639.
110795.
112963.
115142.
117331.
119532.
121742.
123964.
126196.
128437.
130689.
132951.
135223.
137504.
139794.
142094.

OCOFRPOARANOOWOONEFERANN

<Nanme>
PERLND
| MPLND
PERLND
| MPLND

<-Target vol s>

# #
1 999
1 999
1 999
1 999

<-Qp>

EXTNL
EXTNL
EXTNL
EXTNL

<- Menber - >
<Name> # #
PREC

PREC

PETI NP
PETI NP

* % %
* k% %

EXT TARCETS
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Vol une-> <Menber> Tsys Tgap And ***
<Name> # <Nanme> # #<-factor->strg <Name> # <Nanme> temstrg strg***
CoOPY 501 QUTPUT MEAN 1 1 48. 4 VDM 501 FLOW ENGL REPL
COPY 502 QUTPUT MEAN 1 1 48. 4 VWDM 502 FLOW ENGL REPL
COPY 503 QUTPUT MEAN 1 1 48. 4 VDM 503 FLOW ENGL REPL
COPY 504 QUTPUT MEAN 1 1 48. 4 VDM 504 FLOW ENGL REPL
RCHRES 1 HYDR RO 11 1 WM 1008 FLOW ENGL REPL
RCHRES 1 HYDR STAGE 11 1 WM 1009 STAG ENGL REPL
CoOPY 510 QUTPUT MEAN 1 1 48. 4 VDM 510 FLOW ENGL REPL
COPY 505 QUTPUT MEAN 1 1 48. 4 VWDM 505 FLOW ENGL REPL
END EXT TARGETS
MASS- LI NK
<Vol ume> <-G& p> <-Menmber-><--Mult--> <Tar get > <- @& p> <- Menber->***
<Name> <Name> # #<-factor-> <Name> <Name> # #***

MASS- LI NK 2
PERLND PWATER SURO 0. 083333 RCHRES | NFLOW | VOL

END MASS- LI NK 2

MASS- LI NK 3
PERLND PWATER | FWD 0. 083333 RCHRES | NFLOW | VOL

END MASS- LI NK 3

MASS- LI NK 12
PERLND PWATER SURO 0. 083333 CoPY I NPUT MEAN

END MASS-LINK 12

MASS- LI NK 13
PERLND PWATER | FWD 0. 083333 corY | NPUT MEAN

END MASS-LINK 13

MASS- LI NK 16
RCHRES ROFLOW corPY | NPUT MEAN

END MASS-LINK 16
END MASS- LI NK
END RUN
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Mitigated UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1948 10 01 END 2009 09 30
RUN | NTERP OUTPUT LEVEL 3 0
RESUME 0 RUN 1 UNI T SYSTEM 1
END GLOBAL
FI LES
<File> <Un#> S File Name----------cmommmmm e Sk ok *
<- I D_ > * k%
VDM 26 Madrona Ri dge. wdm
MESSU 25 Mt Madr ona Ri dge. MES
27 M t Madr ona Ri dge. L61
28 M t Madr ona Ri dge. L62
34 POCVadr ona Ri dgeb5. dat
33 POCMVadr ona Ri dge4. dat
30 POCVadr ona Ri dgel. dat
31 POCVadr ona Ri dge2. dat
32 POCMVadr ona Ri dge3. dat
39 POCMVadr ona Ri dgel0. dat
END FI LES
OPN SEQUENCE
I NGRP I NDELT 00: 15
PERLND 13
| MPLND 1
RCHRES 1
RCHRES 2
RCHRES 3
RCHRES 4
RCHRES 5
RCHRES 6
RCHRES 7
RCHRES 8
coPY 505
CcoPY 4
CcoPY 504
coPY 1
CcoPY 501
CcoPY 2
coPY 502
CcoPY 3
CcoPY 503
coPY 10
CcoPY 510
DI SPLY 5
DI SPLY 4
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 10
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - <o Title----------- >***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND
5 Dev - Basin 3 - Perv Byp MAX 1 2 34 9
4 Pond 4 (nodeled as a vau MAX 1 2 33 9
1 Pond 1 - 3.8:1 RSS, 3:1S MAX 1 2 30 9
2 Pond 2 - 2.2:2 TSS, 3:1S MAX 1 2 31 9
3 Pond 3 - 1.75:1 RSS, 0:1 MAX 1 2 32 9
10 TDA 2 POC Node MAX 1 2 39 9
END DI SPLY- | NFOL
END DI SPLY
coPY
Tl MESERI ES
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# - # NPT NWN ***
1
505 1
4 1
504 1
501 1
2 1
502 1
3 1
503 1
10 1
510 1
END Tl MESERI E
END COPY
GENER
OPCCDE
# # OPCD ***
END OPCODE
PARM
# # K * k% %
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Name------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *oxk
13 C, Pasture, Flat 1 1 1 1 27 0
END GEN- | NFO
*** Section PWATER***

RPRRRRRRRRERERE

S

ACTIVITY

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

# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC ***

13 0 0 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRI NT- | NFO

<PLS > *kkkkhkhkkikkikkkkkkkikik*k Prl nt_flags kkkkkhkhkhkhkkkkkhkkhkkhkhkikikkkkkhkk kikikikk*%k PI VL PYR

# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC ******%x*
13 0 0 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- I NFO

PWAT- PARML

<PLS > PWATER vari able nmonthly paraneter value flags ***

# - # CSNO RTOP UWZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
13 0 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML

PWAT- PARM?

<PLS > PWATER i nput info: Part 2 * ok *

# - # ***FCOREST LZSN I NFI LT LSUR SLSUR KVARY AGARC
13 0 4.5 0. 06 400 0. 05 0.5 0. 996
END PWAT- PARM?
PWAT- PARMB

<PLS > PWATER i nput info: Part 3 * ok *

# - # ***PETMAX PETM N | NFEXP I NFI LD DEEPFR BASETP AGNETP
13 0 0 2 2 0 0 0
END PWAT- PARMB
PWAT- PARVA4

<PLS > PWATER i nput info: Part 4 i

# - # CEPSC UZSN NSUR | NTFW | RC LZETP ***

13 0. 15 0.4 0.3 6 0.5 0.4

END PWAT- PARV4

PWAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
# - # *** CEPS SURS uzs | FW5 LZS AGNE GW/S
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13 0 0 0 0 2.5 1
END PWAT- STATE1
END PERLND
| MPLND
CEN- | NFO
<PLS ><------- Nanme------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out ol
1 ROADS/ FLAT 1 1 1 27 0

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

ACTIVITY

<PLS > Fhkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Sk O I R I

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

1 0 0 1 0 0
END ACTI VI TY

PRI NT- 1 NFO

0

<ILS > *****x**x print-f|lags ******** PlVL PYR
# - # ATMP SNOWIWAT SLD |IWG | QAL ko ko ok ok ok k%

1 0 0 4 0 0
END PRI NT- I NFO

| WAT- PARML

0 1 9

<PLS > |WATER vari able nmonthly paraneter value flags ***

# - # CSNO RTOP VRS VNN RTLI
1 0 0 0 0 0
END | WAT- PARML

* k *

| WAT- PARM2
<PLS > | WATER i nput info: Part 2 *Ex
# - #*** |SUR SLSUR NSUR RETSC
1 400 0.01 0.1 0.1
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 *xx

# - # ***PETMAX PETM N
1 0 0
END | WAT- PARVB

* % %

MBL
Thl

<- Tar get -
<|\Ian-e> * % %
RCHRES
RCHRES
RCHRES

>

#

5

5

5
RCHRES 6
RCHRES 6
RCHRES 6
RCHRES 7
7

7

4

4

RCHRES
RCHRES

RCHRES
RCHRES

wnN gawnN gwnN GwnN #* X

| WAT- STATE1L

<PLS > *** |nitial conditions at start of sinulation

# - # *** RETS SURS

1 0 0

END | WAT- STATE1

END | MPLND
SCHEMATI C
<- Sour ce- > <--Area-->
<Nanme> # <-factor->
Dev - Basin 1***
PERLND 13 3.13
PERLND 13 3.13
| MPLND 1 4,79
Dev - Basin 2***
PERLND 13 3. 37
PERLND 13 3.37
| MPLND 1 5.16
Dev - Basin 3***
PERLND 13 2.55
PERLND 13 2.55
| MPLND 1 3.91
Dev - Basin 4***
PERLND 13 1.5
PERLND 13 1.5
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I MPLND 1 2.31 RCHRES 4 5

Dev - Basin 3 - Lots 1-5***

PERLND 13 0.21 RCHRES 7 2

PERLND 13 0.21 RCHRES 7 3

| MPLND 1 0. 39 RCHRES 7 5

Dev - Basin 3 - Perv Bypass***

PERLND 13 0.43 RCHRES 8 2

PERLND 13 0. 43 RCHRES 8 3

Dev - Basin 3 - Perv Bypass***

PERLND 13 0.43 COPY 505 12

PERLND 13 0. 43 COPY 505 13

******Routi ng******

PERLND 13 3.13 CoPY 1 12

| VPLND 1 4.79 coPY 1 15

PERLND 13 3.13 COoPY 1 13

PERLND 13 3. 37 CoPY 2 12

| VPLND 1 5.16 coPY 2 15

PERLND 13 3.37 COoPY 2 13

PERLND 13 2.55 CoPY 3 12

| VPLND 1 3.91 coPY 3 15

PERLND 13 2.55 COoPY 3 13

PERLND 13 1.5 CoPY 4 12

| VPLND 1 2.31 coPY 4 15

PERLND 13 1.5 COPY 4 13

RCHRES 4 1 CcoPY 10 16

RCHRES 4 RCHRES 8 6

PERLND 13 0.21 COPY 3 12

| MPLND 1 0. 39 CoPY 3 15

PERLND 13 0.21 coPY 3 13

RCHRES 6 1 CcorY 10 16

RCHRES 6 RCHRES 8 6

RCHRES 7 1 coPY 10 16

RCHRES 7 RCHRES 8 6

PERLND 13 0. 43 CoPY 10 12

PERLND 13 0. 43 coPY 10 13

RCHRES 4 1 CoOPY 504 16

RCHRES 8 1 COPY 510 16

RCHRES 5 1 CcoPY 501 16

RCHRES 6 1 COPY 502 16

RCHRES 7 1 COPY 503 16

END SCHEMATI C

NETWORK

<-Vol une-> <- @ p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
COPY 505 QUTPUT MEAN 1 1  48.4 DISPLY 5 I NPUT TI MSER 1
COPY 504 QUTPUT MEAN 1 1  48.4 DI SPLY 4 I NPUT TI MSER 1
COPY 501 OUTPUT MEAN 11 48. 4 DI SPLY 1 I NPUT TI MSER 1
COPY 502 QUTPUT MEAN 1 1  48.4 DI SPLY 2 I NPUT TI MSER 1
COPY 503 QUTPUT MEAN 1 1  48.4 DISPLY 3 I NPUT TI MSER 1
COoOPY 510 OQUTPUT MEAN 11 48. 4 DI SPLY 10 I NPUT TI MSER 1

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***

<Nane> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
END NETWORK
RCHRES
CEN- | NFO
RCHRES Nare Nexits Unit Systens Printer i
# - B< e ><---> User T-series Engl Metr LKFG * ok *
in out il
1 Vault 1 1 1 1 1 28 0 1
2 Vault 2 1 1 1 1 28 0 1
3 Vault 3 1 1 1 1 28 0 1
4 Pond 4 (nodel ed -016 1 1 1 1 28 0 1
5 Pond 1 - 3.8:1 -021 1 1 1 1 28 0 1
6 Pond 2 - 2.2:2 -022 1 1 1 1 28 0 1
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7 Pond 3 - 1.75:1-023 1 1 1 1 28 0 1
8 TDA 2 PCC Node 1 1 1 1 28 0 1
END GEN- | NFO
*** Section RCHRES***

ACTIVITY

<PLS > Fhkkkkkkkkkkkk ACtIVG SeCtl ons EE IR R R I R Sk O I R I

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

1 1 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0 0 0 0
4 1 0 0 0 0 0 0 0 0 0
5 1 0 0 0 0 0 0 0 0 0
6 1 0 0 0 0 0 0 0 0 0
7 1 0 0 0 0 0 0 0 0 0
8 1 0 0 0 0 0 0 0 0 0

END ACTIVITY

PRI NT- | NFO

<PLS S khxkkkkkhkhkhkkkkkkkk PI’I nt_fl ags Rk b ok b o I Rk I PI VL PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB Pl VL PYR ****x*%xx
1 4 0 0 0 0 0 0 0 0 0 1 9
2 4 0 0 0 0 0 0 0 0 0 1 9
3 4 0 0 0 0 0 0 0 0 0 1 9
4 4 0 0 0 0 0 0 0 0 0 1 9
5 4 0 0 0 0 0 0 0 0 0 1 9
6 4 0 0 0 0 0 0 0 0 0 1 9
7 4 0 0 0 0 0 0 0 0 0 1 9
8 4 0 0 0 0 0 0 0 0 0 1 9
END PRI NT- 1 NFO
HYDR- PARML
RCHRES Flags for each HYDR Section il
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * % %
1 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
2 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
3 0 1 0 O 4 0 0 0 O 0O 0 0 0O 2 2 2 2 2
4 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
5 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
6 0 1 0 O 4 0 0 0 O 0O 0 0 0 O 2 2 2 2 2
7 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
8 0 1 0 O 4 0 0 0 O 0 0 0 0 O 2 2 2 2 2
END HYDR- PARML
HYDR- PARM?
# - # FTABNO LEN DELTH STCOR KS DB50 *oxk
<------ S<o oo S<o oo S<o oo S<o oo S<o oo S<o oo > *kk
1 1 0. 03 0.0 0.0 0.5 0.0
2 2 0. 03 0.0 0.0 0.5 0.0
3 3 0. 03 0.0 0.0 0.5 0.0
4 4 0. 03 0.0 0.0 0.5 0.0
5 5 0. 04 0.0 0.0 0.5 0.0
6 6 0. 04 0.0 0.0 0.5 0.0
7 7 0. 04 0.0 0.0 0.5 0.0
8 8 0.01 0.0 0.0 0.5 0.0
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *oxk
# - f# rr* VOL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<-mm - - - S><ammmm - > L IR R I S T T R SR S S
1 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0 4,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0 4,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0 4.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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8 0

END HYDR- I NI'T

END RCHRES

SPEC- ACTI ONS

END SPEC- ACTI ONS

FTABLES
FTABLE 1
92 4

Dept h Area
(ft) (acres)

0. 000000 0.533747
0. 100000 0.533747
0. 200000 0.533747
0. 300000 0.533747
0. 400000 O0.533747
0. 500000 0.533747
0. 600000 0.533747
0. 700000 0.533747
0. 800000 0.533747
0. 900000 0.533747
1. 000000 0.533747
1.100000 0.533747
1.200000 0.533747
1. 300000 0.533747
1. 400000 0.533747
1. 500000 0.533747
1. 600000 0.533747
1. 700000 0.533747
1.800000 0.533747
1. 900000 0.533747
2.000000 0.533747
2.100000 0.533747
2.200000 O0.533747
2.300000 0.533747
2.400000 0.533747
2.500000 O0.533747
2. 600000 0.533747
2.700000 0.533747
2.800000 O0.533747
2.900000 0.533747
3. 000000 0.533747
3.100000 O0.533747
3.200000 0.533747
3. 300000 0.533747
3.400000 O0.533747
3.500000 0.533747
3. 600000 0.533747
3.700000 O0.533747
3. 800000 0.533747
3. 900000 0.533747
4.000000 0.533747
4.100000 O0.533747
4.200000 O0.533747
4.300000 0.533747
4.400000 0.533747
4.500000 O0.533747
4. 600000 0.533747
4.700000 0.533747
4.800000 O0.533747
4.900000 0.533747
5. 000000 0.533747
5.100000 0.533747
5.200000 O0.533747
5. 300000 0.533747
5. 400000 0.533747
5.500000 O0.533747
5. 600000 0.533747
5. 700000 0.533747
5. 800000 O0.533747

Madrona Ridge

Vol unme

(acre-ft)

WRNNNNNNNNNNNRNNNNNNNN R R R R R R R R R R R R R PR PP PP O0000000000000000000

. 000000
. 053375

106749
160124
213499
266873
320248
373623
426997
480372
533747
587121
640496
693871
747245
800620
853994
907369
960744
014118
067493
120868
174242
227617
280992
334366
387741
441116
494490
547865
601240
654614
707989
761364
814738
868113

. 921488
. 974862
. 028237
. 081612
. 134986
. 188361
. 241736
. 295110
. 348485
. 401860
. 455234
. 508609
. 561983
. 615358
. 668733
. 7122107
. 775482
. 828857
. 882231
. 935606
. 988981
. 042355
. 095730

0.0 0.0 0.0 0.0

Qutflowl Velocity Travel
(M nutes) ***

[ejelolololololololololololololololololololololololololololololololololololololololololololololololololololololololoNe]

(

cfs) (ft/sec)
000000

. 002798
. 003957
. 004846
. 005596
. 006256
. 006853
. 007403
. 007914
. 008394
. 008848
. 009280
. 009692
. 010088
. 010469
. 010836
. 011192
. 011536
. 011870
. 012196
. 012513
. 012822
. 013123
. 013418
. 013707
. 013989
. 014267
. 014538
. 014805
. 015067
. 015325
. 015578
. 015827
. 016073
. 016314
. 016553
. 016787
. 017019
. 017247
. 017473
. 017695
. 017915
. 018132
. 018347
. 018559
. 018769
. 018976
. 019181
. 019384
. 019585
. 019784
. 019981
. 020176
. 020369
. 020560
. 020750
. 020938
. 021124
. 021308
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. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
END FTABLE
FTABLE
92 4
Dept h
(ft)
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000

OO NNNNNNNNNNOOOODODOOOOO OO O Ul

WWNNNNNNNNDNNNRPRPRPRPRPRPRPRPRPRPRPOOO0CO0OO0O0O000O0

Madrona Ridge

[eoleleolololololololololololololololololololololololololololololole)

[eojeolololololololololololololololololololololololololololololoNo)

. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
. 533747
1
2

Area
(acres)
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723

BRAPPARDDRARRRRDD DD 000000 WWW000000WWWw0

. 149105
. 202479

255854
309229
362603
415978
469353
522727
576102
629477
682851
736226
789601
842975
896350
949725
003099
056474
109848
163223
216598
269972
323347
376722
430096
483471
536846
590220
643595
696970
750344

. 803719
. 857094

Vol unme

(acre-ft)

PRPRPRPRPRPRPRPRPRPRPRPRPRPRPOO0000000000000000

. 000000
. 060072

120145
180217
240289
300362
360434
420506
480579
540651
600723
660795
720868
780940
841012
901085
961157
021229
081302
141374
201446
261519
321591
381663
441736
501808
561880
621952
682025

. 742097
. 802169
. 862242

. 021491
. 021672
. 021852
. 022031
. 022208
. 022383
. 030833
. 048318
. 056871
. 063671
. 074777
. 089308
. 105711
. 123409
. 142042
. 161349
. 181121
. 201185
. 221389
. 241599
. 265614
. 290499
. 795615
. 700754
. 800328
. 933972
. 943501
. 708206
. 202040
. 650481
. 037393
. 403427
. 751645

NNNOOUIRARWNRFPOOOOOOOO0OOO0OO0OO0OO0OO0OO0OOO0O0O0O0O0O0O0

Qutflowl Velocity Tr
(cfs) (ft/sec)
. 000000
. 003183
. 004501
. 005513
. 006365
. 007117
. 007796
. 008421
. 009002
. 009548
. 010065
. 010556
. 011025
. 011475
. 011909
. 012326
. 012731
. 013123
. 013503
. 013873
. 014233
. 014585
. 014928
. 015264
. 015592
. 015913
. 016229
. 016538
. 016841
. 017139
. 017432
. 017720

[eojeololojololololololololololololololololololololololololololoNo)
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. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
END FTABLE
FTABLE
92 4
Dept h
(ft)
0. 000000
0. 100000
0. 200000
0. 300000
0. 400000

OO NNNNNNNNNNOOOOODODOOO0OOOO0OUTIUUITUIUIUIOTIVIVIOTABRSDRDIMDIMBRADIMDIDRNDOWOWOWWWWWW

Madrona Ridge

. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
. 600723
2
3

[eoleoleololololololololololololololololololololololololojololololololololololololololololololololojolololololololololoN ol o)

Area
(acres)
0. 514807
0. 514807
0. 514807
0. 514807
0. 514807

. 922314
. 982386
. 042459
. 102531
. 162603
. 222676
. 282748
. 342820
. 402893
. 462965
. 523037
. 583110
. 643182
. 703254
. 763326
. 823399
. 883471
943543
. 003616
063688
123760
183833
243905
303977
364050
424122
484194
544267
604339
664411
724483
784556
844628
904700
964773
024845
084917
144990
205062
265134
325207
385279
445351
505424
565496
625568
685640
745713
805785
865857
925930
986002
046074
106147
166219
226291
286364
. 346436
. 406508
. 466581

TGOV R RRARRRARRRARARRARWWRWWRWHRWRIRWRWRRNNNNNNNNNNNNNNNN R

Vol une
(acre-ft)
0. 000000
0. 051481
0.102961
0. 154442
0. 205923

. 018004
. 018283
. 018558
. 018829
. 019096
. 019360
. 019619
. 019876
. 020129
. 020379
. 020626
. 020870
. 021112
. 021350
. 021586
. 021819
. 022050
. 022279
. 022505
. 022729
. 022951
. 023170
. 023388
. 023603
. 023817
. 024029
. 024239
. 024447
. 024653
. 024858
. 025060
. 025262
. 025461
. 035229
. 055145
. 064908
. 072674
. 084610
. 099882
. 116961
. 135285
. 154505
. 174365
. 194663
. 215228
. 235913
. 256586
. 281048
. 306364
. 811899
. 717444
. 817413
. 951442
. 961347
. 726420
. 220612
. 669404
. 056660
. 423032
. 771581

e in kXX F-NOGN NV DleoleoleololololololololololololololojolololololololololololololojololololololojolololololololololoN ol o)

Qutflowl Velocity Travel Time***
(cfs) (ft/sec) (M nutes) ***

0. 000000

0. 002586

0. 003658

0. 004480

0. 005173
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. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000

NNNNNOOOOOOOOO0OO0OO0O0UIUUIOIUIUIOTIUIVIONIARSDBRDIMBADRDMDIMDIRDNOWWWWWWWWWWNNNNNNNNMNNNRPRPRPRPRPRPRPRPRPRPRPOOOOCO

Madrona Ridge

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807
. 514807

WRWRWRWRRVRWRVRONNNNNNNNRNNNNNNNNNNNN R R R R R R R R R R R R R R R RRP000000000000000

. 257404
. 308884

360365
411846
463326
514807
566288
617769
669249
720730
772211
823691
875172
926653
978134
029614
081095
132576
184056
235537
287018
338499
389979
441460
492941
544421
595902
647383
698864
750344
801825
853306

. 904787
. 956267

007748

. 059229
. 110709
. 162190
. 213671
. 265152
. 316632
. 368113
. 419594
. 471074
. 522555
. 574036
. 625517
. 676997
. 728478
. 779959
. 831439
. 882920

934401
985882

. 037362

088843
140324
191804
243285
294766
346247
397727
449208
500689
552169
603650
655131

. 706612
. 758092
. 809573

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN ol o)

. 005783
. 006335
. 006843
. 007316
. 007759
. 008179
. 008578
. 008960
. 009326
. 009678
. 010017
. 010346
. 010664
. 010973
. 011274
. 011567
. 011853
. 012132
. 012404
. 012671
. 012932
. 013188
. 013440
. 013686
. 013928
. 014167
. 014401
. 014631
. 014858
. 015081
. 015302
. 015519
. 015733
. 015944
. 016152
. 016358
. 016561
. 016762
. 016960
. 017157
. 017350
. 017542
. 017732
. 017919
. 018105
. 018289
. 018471
. 018651
. 018830
. 019006
. 019182
. 019355
. 019527
. 019698
. 019867
. 020035
. 020201
. 020366
. 020529
. 020692
. 028484
. 044619
. 052511
. 058786
. 068924
. 082139
. 097032
. 113086
. 129978
. 147473
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7.500000 0.514807
7. 600000 0.514807
7.700000 0.514807
7.800000 0.514807
7.900000 0.514807
8. 000000 0.514807
8.100000 0.514807
8.200000 0.514807
8. 300000 0.514807
8. 400000 0.514807
8. 500000 0.514807
8. 600000 0.514807
8. 700000 0.514807
8. 800000 0.514807
8. 900000 0.514807
9. 000000 0.514807
9. 100000 0.514807
END FTABLE 3
FTABLE 4
92 4

Dept h Area

(ft) (acres)
0. 000000 0.309917
0. 100000 0.309917
0. 200000 0.309917
0. 300000 0.309917
0. 400000 0.309917
0. 500000 0.309917
0. 600000 0.309917
0. 700000 0.309917
0. 800000 0.309917
0. 900000 0.309917
1. 000000 0.309917
1.100000 0.309917
1.200000 0.309917
1.300000 0.309917
1.400000 0.309917
1. 500000 0.309917
1. 600000 0.309917
1. 700000 0.309917
1.800000 0.309917
1.900000 0.309917
2. 000000 0.309917
2.100000 0.309917
2.200000 0.309917
2.300000 0.309917
2.400000 0.309917
2.500000 0.309917
2. 600000 0.309917
2.700000 0.309917
2.800000 0.309917
2.900000 0.309917
3. 000000 0.309917
3.100000 0.309917
3.200000 0.309917
3. 300000 0.309917
3.400000 0.309917
3.500000 0.309917
3. 600000 0.309917
3. 700000 0.309917
3. 800000 0.309917
3. 900000 0.309917
4. 000000 0.309917
4.100000 0.309917
4.200000 0.309917
4.300000 0.309917
4.400000 0.309917
4.500000 0.309917
4. 600000 0.309917
4.700000 0.309917

Madrona Ridge

o S T al oL

. 861054
. 912534

964015
015496
066977
118457
169938
221419
272899
324380
375861
427342
478822
530303
581784

. 633264
. 684745

Vol umre

(acre-ft)

PRPRPRPRPRPRPRPRPRPRPRPRPRPRPOO00000000000000000000000000000000

. 000000
. 030992
. 061983

092975
123967
154959
185950
216942
247934
278926
309917
340909
371901
402893
433884
464876
495868
526860
557851
588843
619835
650826
681818
712810
743802
774793
805785
836777
867769
898760
929752
960744
991736
022727
053719
084711
115702
146694
177686
208678
239669
270661
301653
332645
363636

. 394628
. 425620
. 456612

. 165384
. 183553
. 201846
. 220143
. 241869
. 264376
. 769266
. 674185
. 773543
. 906978
. 916304
. 680810
. 174449
. 622700
. 009425
. 375276
. 723314

N~NNOOURARWNPFPOOOOOOO

Qutflowl Velocity Tr
(cfs) (ft/sec)
. 000000
. 001239
. 001752
. 002146
. 002478
. 002771
. 003035
. 003278
. 003505
. 003717
. 003919
. 004110
. 004293
. 004468
. 004636
. 004799
. 004957
. 005109
. 005257
. 005401
. 005542
. 005679
. 005812
. 005943
. 006071
. 006196
. 006318
. 006439
. 006557
. 006673
. 006787
. 006899
. 007010
. 007118
. 007225
. 007331
. 007435
. 007537
. 007639
. 007739
. 007837
. 007934
. 008031
. 008126
. 008220
. 008313
. 008404
. 008495

[eeolololololololololololololololololololololololololololololololololololololololololololololoNe]
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. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000

OOV NNNNNNNNNNOOOOOOOOOOOO IO N

FTABLE
91 4
Dept h
(fFt)
. 000000
. 025000
. 050000
. 075000
. 100000
. 125000
. 150000
. 175000
. 200000
. 225000
. 250000
. 275000
. 300000
. 325000
. 350000
. 375000
. 400000
. 425000
. 450000
. 475000
. 500000

[eofeololololololololololololololololololoNo)

Madrona Ridge

eoleolololololololololololololololololololololololololololololololololololololololololoNe)

[eoeololololololololololololololololololoNo)

. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
. 309917
END FTABLE 4

(

8

Area
acres)
002296

. 002297
. 002298
. 002299
. 002300
. 002301
. 002303
. 002304
. 002305
. 002306
. 002307
. 002308
. 002309
. 002311
. 002312
. 002313
. 002314
. 002315
. 002316
. 002317
. 002319

. 487603
. 518595

549587
580579
611570
642562
673554
704545
735537
766529
797521
828512
859504
890496
921488

. 952479

983471

. 014463
. 045455
. 076446
. 107438
. 138430
. 169421
. 200413
. 231405
. 262397
. 293388
. 324380
. 3556372
. 386364
. 417355
. 448347
. 479339
. 510331
. 541322
. 572314
. 603306
. 634298
. 665289
. 696281
. 127273
. 7158264
. 789256
. 820248

Vol umre

(acre-ft)

CO0000000000000000000

. 000000

000057
000115
000172
000230
000287
000345
000402
000460
000518
000575
000633
000691
000749
000806
000864
000922
000980
001038
001096

. 001154

N~NOOOUIRARWNPFPOOOOOOOOOOO0OO0OOO0O0O0O0O00O0O00O0O00O0O0O0O0O00O0O0O0O0O

. 008585
. 008674
. 008762
. 008849
. 008936
. 009021
. 009106
. 009190
. 009273
. 009355
. 009437
. 009518
. 009598
. 009678
. 009757
. 009835
. 013330
. 020550
. 024086
. 026898
. 029314
. 033620
. 039394
. 045974
. 053110
. 060648
. 068474
. 076502
. 084656
. 092874
. 101100
. 110885
. 121028
. 624389
. 527825
. 625744
. I57777
. 765736
. 528910
. 021246
. 468223
. 853701
. 218330
. 565169

Qutflowl Velocity Tr

(cfs)

(ft/sec)

0. 000000
100. 3789
317. 6304
622. 2683

1001.
1448.
1956.
2521.
3139.
3808.
4525.
5287.
6093.
6941.
7829.
8755.
9720.

812
395
351
290
646
433
085
363
280
055
076
872
093

10720. 49
11755. 91
12825. 26
13927. 54
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. 525000
. 550000
. 575000
. 600000
. 625000
. 650000
. 675000
. 700000
. 725000
. 750000
. 775000
. 800000
. 825000
. 850000
. 875000
. 900000
. 925000
. 950000
. 975000
. 000000
. 025000
. 050000
. 075000
. 100000
. 125000
. 150000
. 175000
. 200000
. 225000
. 250000
. 275000
. 300000
. 325000
. 350000
. 375000
. 400000
. 425000
. 450000
. 475000
. 500000
. 525000
. 550000
. 575000
. 600000
. 625000
. 650000
. 675000
. 700000
. 725000
. 750000
. 775000
. 800000
. 825000
. 850000
. 875000
. 900000
. 925000
. 950000
. 975000
. 000000
. 025000
. 050000
. 075000
. 100000
. 125000
. 150000
. 175000
. 200000
. 225000
. 250000

NNNNNNDNDNNDNNRPRRRRRRRRRRRPRRPRRPRRRRPRRPRPRRPRPRPRPRPRPRRPRRRPRPRPRPRPRPRPROOO0O000000000000000O0

Madrona Ridge

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 002320
. 002321
. 002322
. 002323
. 002324
. 002326
. 002327
. 002328
. 002329
. 002330
. 002331
. 002332
. 002334
. 002335
. 002336
. 002337
. 002338
. 002339
. 002340
. 002342
. 002343
. 002344
. 002345
. 002346
. 002347
. 002348
. 002350
. 002351
. 002352
. 002353
. 002354
. 002355
. 002357
. 002358
. 002359
. 002360
. 002361
. 002362
. 002363
. 002365
. 002366
. 002367
. 002368
. 002369
. 002370
. 002371
. 002373
. 002374
. 002375
. 002376
. 002377
. 002378
. 002379
. 002381
. 002382
. 002383
. 002384
. 002385
. 002386
. 002388
. 002389
. 002390
. 002391
. 002392
. 002393
. 002394
. 002396
. 002397
. 002398
. 002399

C 0000000000000 00000000000000000000000000000000000000000000000000000000

001212
001270
001328
001386
001444
001502
001560
001618
001676
001735
001793
001851
001910
001968
002026
002085
002143
002202
002260
002319
002377
002436
002494
002553
002612
002670
002729
002788
002847
002905
002964
003023
003082
003141
003200
003259
003318
003377
003436
003495
003554
003613
003673
003732
003791
003850
003910
003969
004028
004088
004147
004207
004266
004326
004385
004445
004504
004564
004624
004683
004743
004803
004862
004922
004982
005042
005102
005162
005222

. 005282

15061.
16227.
17422.
18647.
19901.
21183.
22492,
23827.
25189.
26576.
27987.
29423.
30883.
32366.
33872.
35399.
36949.
38520.
40112.
41725.
43357.
45010.
46682.
48372.
50082.
51809.
53555.
55318.
57099.
58897.
60711.
62542.
64390.
66253.
68131.
70026.
71935.
73859.
75798.
77751.
79719.
81700.
83695.
85704.
87726.
89761.
91810.
93870.
95944,
98030.

100128.
102238.
104360.
106494.
108639.
110795.
112963.
115142.
117331.
119532.
121742.
123964.
126196.
128437.
130689.
132951.
135223.
137504.
139794.
142094.

OCOFRPOARANOOWOONRFRP,ANNRFROIOD
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END FTABLE 8

FTABLE
90 4
Dept h
(ft)
. 000000
. 150000
. 300000
. 450000
. 600000
. 750000
. 900000
. 050000
. 200000
. 350000
. 500000
. 650000
. 800000
. 950000
. 100000
. 250000
. 400000
. 550000
. 700000
. 850000
. 000000
. 150000
. 300000
. 450000
. 600000
. 750000
. 900000
. 050000
. 200000
. 350000
. 500000
. 650000
. 800000
. 950000
. 100000
. 250000
. 400000
. 550000
. 700000
. 850000
. 000000
. 150000
. 300000
. 450000
. 600000
. 750000
. 900000
. 050000
. 200000
. 350000
. 500000
. 650000
. 800000
. 950000
. 100000
. 250000
. 400000
. 550000
. 700000
. 850000
. 000000
. 150000
. 300000
. 450000
. 600000

QOOOWOWOOOONNNNNNNOOOOOOOOOUIUICTIUVIVIOIABRSDRDIMDIBRADNWWWWWWWNNNNNNRPRPRPRPRPRPRPRPOOOOOOO

Madrona Ridge

[eeolololololololololololololololololololololololololololololololololololojololololololololololololololololololololololololololoNe]

5

Area
(acres)
. 241047
. 247018
. 253032
. 259088
. 265186
. 271326
. 277508
. 283732
. 289999
. 296308
. 302658
. 309051
. 315487
. 321964
. 328483
. 335045
. 341648
. 348294
. 354982
. 361713
. 368485
. 375299
. 382156
. 389055
. 395996
. 402979
. 410004
. 417071
. 424181
. 431332
. 438526
. 445762
. 453040
. 460360
. 467723
. 475127
. 482574
. 490063
. 497594
. 505167
. 512782
. 520440
. 528139
. 535881
. 543665
. 551491
. 559359
. 567270
. 575222
. 583217
. 591253
. 599332
. 607453
. 615617
. 623822
. 632070
. 640359
. 648691
. 657065
. 665481
. 673939
. 682440
. 690982
. 699567
. 708194

Vol unme

(acre-ft)

PRARAPURNWOWRWRWINNNNNNNNNNNNNR R R R R R R PR PR O0000000000000000000000

. 000000
. 036605

074109
112518
151838
192076
233239
275332
318362
362335
407257
453136
499976
547785
596568
646333
697085
748831
801576
855328
910093
965877
022686
080527
139406
199329
260302
322333
385427
449590
514830
581151
648562
717067
786673

. 857387
. 929214
. 002162
. 076236
. 151443
. 227790
. 305281
. 383925
. 463726
. 544692
. 626829
. 710143
. 794640

880327

. 967210
. 055295

144589
235098
326828
419786
513978
609410
706089
804020
903211
003668
105396

. 208403
. 312694
. 418276

Qutflowl Velocity Travel
(M nutes) ***

(SIS eleoleoleolololololololololololololololololololololololololololololololololololololololololololololololololololololololololoNeo)

(

cfs) (ft/sec)
000000

. 003427
. 004846
. 005935
. 006853
. 007662
. 008394
. 009066
. 009692
. 010280
. 010836
. 011365
. 011870
. 012355
. 012822
. 013272
. 013707
. 014129
. 014538
. 014937
. 015325
. 015703
. 016073
. 016434
. 016787
. 017134
. 017473
. 017806
. 018132
. 018453
. 018769
. 019079
. 019384
. 019685
. 019981
. 020273
. 020560
. 020844
. 021124
. 021400
. 021672
. 021942
. 022208
. 022470
. 022730
. 022987
. 023241
. 023492
. 034251
. 038850
. 066082
. 078934
. 089170
. 097986
. 105866
. 113065
. 119739
. 125992
. 131898
. 137509
. 142868
. 752792
. 662622
. 259208
. 602027
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9.
9.

13

750000
900000
. 05000
. 20000
. 35000
. 50000
. 65000
. 80000
. 95000
. 10000
. 25000
. 40000
. 55000
. 70000
. 85000
. 00000
. 15000
. 30000
. 45000
. 60000
. 75000
. 90000
. 05000
. 20000
35000

[ejeololololololololololololololololololololololoNe]

END FTABLE
FTABLE

9

WWWWWWWWWWNNNNNNNDNNNRPRPRPRPRPRPRPRPRPRPRPOOO0OO0OO0OO0OO0O00O0O

1 4
Dept h
(ft)

. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000

Madrona Ridge

[eleololojololololololololololololololololololololololololololololololololololoNe]

. 716863
. 725574
. 134327
. 743123
. 751960
. 760840
. 769762
. 778726
. 187732
. 796781
. 805871
. 815004
. 824179
. 833396
. 842655
. 851956
. 861299
. 870685
. 880113
. 889582
. 899094
. 908648
. 918245
. 927883
. 937564

(

5
6

Area
acres)
353650

. 357286
. 360937
. 364602
. 368281
. 371974
. 375682
. 379404
. 383141
. 386891
. 390657
. 394436
. 398230
. 402038
. 405860
. 409697
. 413548
. 417413
. 421293
. 425187
. 429096
. 433018
. 436955
. 440907
. 444872
. 448852
. 452846
. 456855
. 460878
. 464915
. 468967
. 473033
. 477113
. 481208
. 485317
. 489440
. 493577
. 497729
. 501896
. 506076

NNNNOOOOODOPUUIN U UTUTS A A S A

. 525156
. 633338

742831
853640
965771
079231
194026
310163
427647
546486
666685
788250
911189
035507
161211
288307
416801
546700
678009
810736

. 944887
. 080468
. 217485
. 355945
. 495853

Vol une

(acre-ft)

PP RPRPRPRPRPRPRPRPRPRPRPPOOO00000000000000000000000

. 000000
. 035547

071458
107735
144379
181392
218775
256529
294656
333158
372035
411290
450923
490936
531331
572109
613271
654820
696755
739079
781793
824899
868397
912290
956579
001266
046351
091836
137722
184012
230706
277806
325313
373229
421556
470293
519444
569010

. 618991
. 669389

. 894467
. 159154
. 402790
. 629745
. 843055
. 044934
. 237052
. 420709
. 596937
. 766575
. 930315
. 088734
. 242322
. 391498
. 536622
. 678008
. 815934
. 950641
. 082345
. 211240
. 337499
. 461277
. 582715
. 701942
. 819075

OO0 UIUIOIUITIVIONNABRDDIMBRADNWWWWN

Qutflowl Velocity Tr
(cfs) (ft/sec)
. 000000
. 003028
. 004282
. 005244
. 006056
. 006770
. 007417
. 008011
. 008564
. 009083
. 009575
. 010042
. 010489
. 010917
. 011329
. 011727
. 012111
. 012484
. 012846
. 013198
. 013541
. 013875
. 014202
. 014521
. 014833
. 015139
. 015439
. 015733
. 016022
. 016305
. 016584
. 016858
. 017128
. 017394
. 017655
. 017913
. 018167
. 018418
. 018665
. 018909

[eleololojololololololololololololololololololololololololololololololololololoNe]
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. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
END FTABLE
FTABLE
91 4
Dept h
(ft)
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000

[(oNocNeeNeooNocNoeNeoNooNoecKeo oo JoNENEN I NENENENENENE NN No No)NorNo )Xo No)NerNo )N )N NOa N o) Né Nea N o) Ex o ) I S S S S S SN A S S oY

PRPPRPPRPOOOO0OOO0OO0O0O0O0O

Madrona Ridge

[eoleoleololololololojololololololololololololololololololololololololololololololololololololololololoNe]

[eeolololololololololololoNe)

. 510271
. 514480
. 518704
. 522941
. 527194
. 531460
. 535741
. 540036
. 544345
. 548669
. 553007
. 557360
. 561727
. 566108
. 570503
. 574913
. 579337
. 583775
. 588228
. 592695
. 597176
. 601672
. 606182
. 610706
. 615245
. 619798
. 624365
. 628947
. 633543
. 638153
. 642778
. 647417
. 652070
. 656738
. 661419
. 666116
. 670826
. 675551
. 680290
. 685044
. 689812
. 694594
. 699390
. 704201
. 709026
. 713866
. 718720
. 723588
. 728470
. 733367
. 738278
6
7

Area
(acres)
. 313131
. 314015
. 314899
. 315783
. 316667
. 317551
. 318434
. 319318
. 320202
. 321086
. 321970
. 322854
. 323737
. 324621

PARAAALAALAADPLULWLWWWWWWWWWWWWWWNNNNNNNNNNNNNNNNNRRRRRR

. 720207
. 771444
. 823104

875186

. 927693
. 980625
. 033985
. 087774
. 141993
. 196644
. 251728
. 307246
. 363200
. 419592
. 476423
. 533693
. 591406
. 649562
. 708162
. 767208
. 826701
. 886644
. 947036
. 007881

069178
130931
193139
255804
318929
382514
446560
511070
576044
641485
707393
773769
840616
907935
975727
043994
112737
181957
251656
321836
392497
463642
535271
607387
679989

. 753081
. 826664

Vol unme

(acre-ft)

000000000000 00

. 000000
. 031357
. 062803

094337
125960
157670
189470
221357
253333
285398
317551

. 349792
. 382121
. 414539

. 019150
. 019388
. 019623
. 019855
. 020084
. 020311
. 020536
. 020758
. 020977
. 021195
. 021410
. 021623
. 021834
. 022043
. 022250
. 022455
. 022658
. 022860
. 023059
. 023257
. 023453
. 023648
. 023841
. 024033
. 024223
. 024411
. 024598
. 024784
. 024968
. 034839
. 039033
. 055701
. 064030
. 070756
. 076593
. 081835
. 086641
. 091107
. 095301
. 099267
. 103042
. 440171
. 017790
. 623122
. 076705
. 323124
. 562507
. 760923
. 945730
. 119406
. 283758

WWNNNNNPRPRPRPOOOOO0OO0OO0OO0OO0O000O0000O0000000O000O0000O000O0O0O0O0OO0O0OO0O

Qutflowl Velocity Tr
(cfs) (ft/sec)
. 000000
. 003852
. 005448
. 006672
. 007704
. 008614
. 009436
. 010192
. 010896
. 011557
. 012182
. 012776
. 013344
. 013889

[eleolololololololololololoNe)
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. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000
. 400000
. 500000
. 600000
. 700000
. 800000
. 900000
. 000000
. 100000
. 200000
. 300000

OO NNNNNNNNNNOOOODOOOOOOOOOUTIUTUIOTUIUIOIOIVIOADRSBRSDIMDIMDRADIMDIMDIRDNWOWWWWWWWWWWNNRNNNNNNNDNRRRPRRE

Madrona Ridge

[eJeololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoN o)

. 325505
. 326389
. 327273
. 328157
. 329040
. 329924
. 330808
. 331692
. 332576
. 333460
. 334343
. 335227
. 336111
. 336995
. 337879
. 338763
. 339646
. 340530
. 341414
. 342298
. 343182
. 344066
. 344949
. 345833
. 346717
. 347601
. 348485
. 349369
. 350253
. 351136
. 352020
. 352904
. 353788
. 354672
. 355556
. 356439
. 357323
. 358207
. 359091
. 359975
. 360859
. 361742
. 362626
. 363510
. 364394
. 365278
. 366162
. 367045
. 367929
. 368813
. 369697
. 370581
. 371465
. 372348
. 373232
. 374116
. 375000
. 375884
. 376768
. 377652
. 378535
. 379419
. 380303
. 381187
. 382071
. 382955
. 383838
. 384722
. 385606
. 386490

NRNNRRNRNNRNRNNNNNNNNNNNNNNNNNE R R R R R R R R R R R R R R R R R R R R R R R R R RRPO00000000000000000

. 447045
. 479640

512323
545095
577955
610903
643939
677064
710278
743580
776970
810448
844015
877670
911414
945246
979167
013176
047273
081458
115732
150095
184545
219085
253712
288428
323232
358125
393106
428176
463333
498580
533914
569337
604848
640448
676136
711913
747778
783731
819773
855903
892121

. 928428

964823

. 001307
. 037879
. 074539
. 111288
. 148125
. 185051
. 222064
. 259167
. 296357
. 333636
. 371004
. 408460
. 446004
. 483636
. 521357
. 559167
. 597064
. 635051
. 673125
. 711288
. 749539
. 787879
. 826307
. 864823
. 903428

QORI WWWWWWNNNNRPPOOOOOOOO0OO0OO0OO0OO0O0O0O000O000O0000O000O00O000O000O0CO0O0O0O0OO0O0OOO0O0OCO0O0O

. 014414
. 014919
. 015409
. 015883
. 016343
. 016791
. 017228
. 017653
. 018068
. 018474
. 018872
. 019261
. 019642
. 020017
. 020384
. 020745
. 021099
. 021448
. 021791
. 022129
. 022462
. 022790
. 023113
. 023432
. 023747
. 024057
. 024363
. 024666
. 024965
. 025261
. 034134
. 037977
. 040990
. 087016
. 107316
. 123232
. 136830
. 148924
. 159937
. 170122
. 179646
. 188626
. 205734
. 229067
. 255859
. 285035
. 315930
. 656429
. 237346
. 845905
. 302651
. 552167
. 794587
. 995983
. 183714
. 360263
. 527437
. 686603
. 838824
. 984943
. 125649
. 261507
. 392989
. 520497
. 644374
. 764915
. 882378
. 996990
. 108949
. 218434
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8. 400000 0.387374 2.942121 5.325601

8. 500000 0.388258 2.980903 5.430594

8. 600000 0.389141 3.019773 5.533541

8. 700000 0.390025 3.058731 5.634556

8. 800000 0.390909 3.097778 5.733746

8.900000 0.391793 3.136913 5.831206

9. 000000 0.392677 3.176136 5.927025

END FTABLE 7
END FTABLES
EXT SOURCES
<-Vol une- > <Menber > SsysSgap<--Milt-->Tran <-Target vols> <-G p> <- Menber->
<Name> # <Name> # tem strg<-factor->strg <Name> # # <Name> # #
WDM 2 PREC ENGL 0.8 PERLND 1 999 EXTNL PREC
VDM 2 PREC ENGL 0.8 | MPLND 1 999 EXTNL PREC
VDM 1 EVAP ENGL 0.76 PERLND 1 999 EXTNL PETI NP
WDM 1 EVAP ENGL 0.76 | MPLND 1 999 EXTNL PETI NP
END EXT SOURCES
EXT TARCETS

<- Vol une-> <- G p>

<Name> # <Name> # #i<-factor->strg
RCHRES 4 HYDR RO 11 1
RCHRES 4 HYDR STAGE 11 1
corY 4 QUTPUT MEAN 11 48. 4
COPY 504 QUTPUT MEAN 1 1 48. 4
RCHRES 8 HYDR RO 11 1
RCHRES 8 HYDR STAGE 11 1
corY 10 QUTPUT MEAN 1 1 48. 4
COPY 510 QUTPUT MEAN 1 1 48. 4
RCHRES 5 HYDR RO 11 1
RCHRES 5 HYDR STAGE 11 1
COPY 1 OUTPUT MEAN 11 48. 4
COPY 501 QUTPUT MEAN 1 1 48. 4
RCHRES 6 HYDR RO 11 1
RCHRES 6 HYDR STAGE 11 1
corY 2 QUTPUT MEAN 1 1 48. 4
COPY 502 QUTPUT MEAN 1 1 48. 4
RCHRES 7 HYDR RO 11 1
RCHRES 7 HYDR STAGE 11 1
corY 3 QUTPUT MEAN 1 1 48. 4
COPY 503 QUTPUT MEAN 1 1 48. 4
corY 5 QUTPUT MEAN 1 1 48. 4
COPY 505 QUTPUT MEAN 1 1 48. 4
END EXT TARGETS
MASS- LI NK
<Vol ume> <-Gp> <-Menber-><--Milt-->
<Name> <Nanme> # #<-factor->
MASS- LI NK 2
PERLND PWATER SURO 0. 083333
END MASS- LI NK 2
MASS- LI NK 3
PERLND PWATER | FWD 0. 083333
END MASS- LI NK 3
MASS- LI NK 5
| MPLND | WATER SURO 0. 083333
END MASS- LI NK 5
MASS- LI NK 6
RCHRES ROFLOW
END MASS- LI NK 6
MASS- LI NK 12
PERLND PWATER SURO 0. 083333
END MASS-LINK 12

Madrona Ridge

<- Menber - ><--Mul t-->Tran

<- Vol une- >

<Nane> #
VDM 1006
VDM 1007
VDM 704
VDM 804
WDM 1010
VDM 1011
VDM 710
VDM 810
VDM 1012
VDM 1013
VDM 701
VDM 801
VDM 1014
WDM 1015
VDM 702
VDM 802
WDM 1016
VDM 1017
VDM 703
VDM 803
VDM 705
VDM 805
<Tar get >
<Nanme>
RCHRES
RCHRES
RCHRES
RCHRES
COPY

8/9/2021 4:10:27 PM

* % %
* k% %

<Menber > Tsys Tgap Amnd ***
temstrg strg***

<Nane>
FLOW
STAG
FLOW
FLOW
FLOW
STAG
FLOW
FLOW
FLOW
STAG
FLOW
FLOW
FLOW
STAG
FLOW
FLOW
FLOW
STAG
FLOW
FLOW
FLOW
FLOW

ENGL
ENGL
ENGL

REPL
REPL
REPL

<-G p> <-Menber->***
<Name> # #***

I NFLOW | VOL

I NFLOW | VOL

I NFLOW | VOL

I NFLOW

I NPUT MEAN
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MASS- LI NK 13

PERLND PWATER | FVWWO 0. 083333
END MASS-LINK 13
MASS- LI NK 15

I MPLND | WATER SURO 0. 083333
END MASS-LINK 15
MASS- LI NK 16

RCHRES ROFLOW

END MASS-LINK 16

END MASS- LI NK
END RUN

Madrona Ridge

CorPY

CorPY

CoPY
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I NPUT MEAN

I NPUT MEAN

I NPUT MEAN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File

ERROR/ WVARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1955/ 9/30 24: O

RCHRES : 7

RELERR STORS STOR MATI N MATDI F

-1. 955E- 03 0. 00000 3.5753E-10 0. 00000 - 2. 339E-07
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR-STORS) - MATDI F.
REFVAL is the reference val ue (STORS+MATI N)
STOR is the storage of material in the processing unit (land-segnent or
reach/reservior) at the end of the present interval
STORS is the storage of naterial in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered high

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1959/ 8/31 24: 0

RCHRES 7

RELERR STORS STOR MATI N VATDI F
-2.399E-03 0. 00000 3.0194E-10 0. 00000 -2.131E-07
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR STORS) - MATDI F.
REFVAL is the reference val ue (STORS+MATIN).
STOR is the storage of material in the processing unit (Iland-segnent or
reach/reservior) at the end of the present interval
STORS is the storage of naterial in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
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DATE/ TI ME: 1974/ 9/30 24: O

RCHRES : 7

RELERR STORS STOR MATI N MATDI F

-3. 726E- 03 0. 00000 2. 7959E-10 0. 00000 -1.428E-07
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR-STORS) - MATDI F.
REFVAL is the reference val ue (STORS+MATIN).
STOR is the storage of material in the processing unit (land-segnent or
reach/reservior) at the end of the present interval.
STORS is the storage of naterial in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered high.

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1975/ 7/31 24: 0

RCHRES : 5

RELERR STORS STOR MATI N MATDI F

- 8. 062E- 02 0. 00000 0. 0000E+00 0. 00000 -9.551E-09
Wher e:

RELERR is the relative error (ERROR/ REFVAL).

ERROR is (STOR-STORS) - MATD F.

REFVAL is the reference val ue (STORS+MATIN).

STOR is the storage of material in the processing unit (land-segnent or
reach/reservior) at the end of the present interval.

STORS is the storage of naterial in the pu at the start of the present
printout reporting period.

MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.

MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh.

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1975/ 6/30 24: 0

RCHRES 7

RELERR STORS STOR MATI N MATDI F
-1.592E-01 0. 00000 0. 0000E+00 0. 00000 -3.087E-09
Wher e:

RELERR i relative error (ERROR/ REFVAL).

is the
ERROR is (STOR-STORS) - MATDI F.
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REFVAL is the reference val ue (STORS+MATIN).

STOR is the storage of material in the processing unit (Iland-segnent or
reach/reservior) at the end of the present interval

STORS is the storage of naterial in the pu at the start of the present
printout reporting period.

MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.

MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1979/ 7/31 24: O

RCHRES 5

RELERR STORS STOR MATI N MATDI F

-1. 484E-02 0. 00000 3.9253E-10 0. 00000 -4.453E-08
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR-STORS) - MATDI F.

is the reference val ue (STORS+MATIN).
STOR is the storage of nmaterial in the processing unit (land-segnent or
reach/reservior) at the end of the present interval
STORS is the storage of material in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WVARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1979/ 7/31 24: 0

RCHRES : 7

RELERR STORS STOR MATI N MATDI F

-6. 013E-01 0. 00000 0. 0000E+00 0. 00000 -2.297E-10
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR-STORS) - MATDI F.
REFVAL is the reference val ue (STORS+MATI N)
STOR is the storage of material in the processing unit (land-segnent or
reach/reservior) at the end of the present interval
STORS is the storage of naterial in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of material to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

The count for the WARNING printed above has reached its nmaxi num
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If the condition is encountered again the nessage will not be repeated.

ERROR/ WARNI NG | D 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t heref ore consi dered high

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1986/ 8/31 24: 0

RCHRES : 5

RELERR STORS STOR MATI N MATDI F
-1.136E-03 0. 00000 8. 3565E-10 0. 00000 -2.058E-07
Wher e:

RELERR is the relative error (ERROR/ REFVAL).

ERROR is (STOR-STORS) - MATD F.

REFVAL is the reference val ue (STORS+MATIN).

STOR is the storage of material in the processing unit (land-segnent or
reach/reservior) at the end of the present interval

STORS is the storage of naterial in the pu at the start of the present
printout reporting period.

MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.

MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.

ERROR/ WARNI NG | D: 238 1

The continuity error reported belowis greater than 1 part in 1000 and is
t her ef ore consi dered hi gh

Did you specify any "special actions"? |If so, they could account for it.

Rel evant data are:
DATE/ TI ME: 1997/ 9/30 24: 0

RCHRES 5

RELERR STORS STOR MATI N MATDI F
-1.263E-01 0. 00000 0. 0000E+00 0. 00000 -5.796E-09
Wher e:

RELERR he relative error (ERROR/ REFVAL).

ist
ERROR is (STOR- STORS) - MATDI F.
REFVAL is the reference val ue (STORS+MATIN) .
STOR is the storage of nmaterial in the processing unit (land-segnent or
reach/reservior) at the end of the present interval
STORS is the storage of material in the pu at the start of the present
printout reporting period.
MATIN is the total inflow of nmaterial to the pu during the present printout
reporting period.
MATDIF is the net inflow (inflowoutflow) of material to the pu during the
present printout reporting period.
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Disclaimer

Legal Notice

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

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2021; All
Rights Reserved.

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

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

www.clearcreeksolutions.com
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APPENDIX D - OTHER SPECIAL REPORTS

The following reports were prepared for this report and are included in this appendix.
e Geotechnical Report by Aspect Consulting, LLC., dated August 11, 2021

e Critical Area Determination by Loggy Sol and Wetland Consulting dated May,
2021
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1 Introduction

This report summarizes Aspect Consulting, LLC’s (Aspect) observations, conclusions,
and recommendations made during a geotechnical evaluation for the Madrona Ridge
residential development (Project) located at 1601 Rainier Street in Port Townsend<
Washington (Site; Figure 1) on five adjoining Jefferson County (County) parcel numbers
001091002, 001092005, 001092006, 973200201, and 973200301.

We performed our services in accordance with our contract dated June 11, 2021.

1.1 Scope of Services

Our scope of services included a Site reconnaissance, subsurface explorations, and
geotechnical engineering analyses. This report describes Site conditions, summarizes the
results of the completed analyses, and provides geotechnical engineering conclusions and
design recommendations, including:

« Site and Project descriptions.
« Distribution and characteristics of subsurface soils and groundwater.

» Seismic design considerations in accordance with the current version of the
International Building Code (IBC), as adopted by Port Townsend.

» Suitable foundation types, allowable soil bearing pressure(s), anticipated
settlements, and geotechnical design parameters.

 Lateral earth pressures for design of residential basement and exterior site
retaining walls.

» General Site earthwork considerations, including:
= Evaluation of the Site soils for use as fill.
= Temporary and permanent slope inclinations.
= Structural fill materials and preparation.
= \Wet weather/wet conditions considerations.

* General Site earthwork considerations, including excavation, backfill, and
subgrade preparation.

 Structural fill requirements and evaluation of the suitability of on-Site soil for
reuse as fill.

» General stormwater drainage recommendations.
* A qualitative evaluation of stormwater infiltration feasibility.

The Site Exploration Plan (Figure 2) showing the locations of the exploratory test pits,
the exploration logs (Appendix A), and the lab testing results (Appendix B) are included
as appendices to this report.
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1.2 Project Understanding

The Site is located west of Rainier Street and south of 20th Street in Port Townsend,
Washington (Figure 2). The Project includes development of the 30-acre Site with about
180 single-family residential lots and associated infrastructure (Figure 2). To prepare the
area for development, cuts and fills up to 10 feet thick are planned along with the
installation of utilities and roadways. Four proposed stormwater facilities have been
identified at the southwest corner, northeast corner, and southeast corner of the Site. We
assume the new residential structures will typically be wood-framed above cast-in-place
concrete foundations with crawl spaces and/or with concrete slabs-on-grade.

2 FINAL PROJECT NO. 210338 » AUGUST 11, 2021
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2 Surface Conditions

Aspect assessed the surface conditions of the Site through a literature review and field
observations. We conducted our Site reconnaissance on July 8, 2021. The following
sections discuss the results of our assessment.

2.1 Site and Topography

The approximately 30-acre Site occupies a rectangular footprint of approximately 640
feet (east-west) by 1,060 feet north-south (Figure 2). It is bounded by a City of Port
Townsend water storage facility to the north and undeveloped properties to the west, east,
and south. Rainier Street extends in a north-south direction through the eastern portion of
the Site.

The western parcel, 001091002, is developed with a single-family residence and some
outbuildings. The gravel access driveway to this residence crosses through the east-
adjacent parcel, 001092005.

The Site gently slopes down to the west with less than 50 feet of elevation loss. A ravine
is located towards the southwest corner of the Site and is out of the area of planned
development.

2.2 Vegetation

The area around the existing residence and outbuildings has been cleared and is vegetated
with grass. Other areas of the Site are vegetated with young to mature evergreens and
deciduous trees with an established understory of ferns, woody shrubs, herbaceous
ground cover, and areas of blackberries. In general, the mature evergreen trees were
relatively straight, indicating relatively stable ground conditions.

2.3 Drainage and Surface Water

No surface water or saturated soils were observed on the Site in the areas traversed.
Surface drainage conditions at the Site will vary with fluctuations in precipitation, Site
usage (such as irrigation), and off-Site land use.
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3 Subsurface Conditions

Subsurface conditions at the Site are inferred from our review of applicable geologic
literature and maps, our experience with the local geology, and our subsurface
explorations advanced on July 8, 2021. The following sections discuss the results of our
assessment.

3.1 Geologic Setting

The Site is located within the Puget Lowland, a broad area of tectonic subsidence flanked
by two mountain ranges: the Cascades to the east and the Olympics to the west. The
sediments within the Puget Lowland are the result of repeated cycles of glacial and
nonglacial deposition and erosion. The most recent cycle, the Vashon Stade (stage) of the
Fraser Glaciation (about 13,000 to 16,000 years ago), is responsible for most of the
present day geologic and topographic conditions.

During the Vashon Stade, the 3,000-foot-thick Cordilleran ice sheet advanced into the
Puget Lowland from the north. As the ice sheet advanced southward, sediments
transported by rivers flowing from the ice front were deposited in advance of the ice in
rivers (glaciofluvial deposits or glacial outwash) and lakes (advance glaciolacustrine
deposits). When the advancing ice overran these preglacial and proglacial sediments, it
deposited a veneer of glacial till and then consolidated the entire package with its
enormous weight, creating dense and hard soil deposits. In addition to consolidating the
soils it overran, the Cordilleran ice sheet sculpted and smoothed the surface, directly by
the ice and by high-pressure water flowing under the ice. Then, as the Cordilleran ice
sheet retreated from the Puget Lowland, it left a layer of recessional deposits over the
glacially consolidated deposits. This sequence of glacial deposition and erosion has been
repeated as many as 7 times in the past 2 million years.

The geologic map indicates that the Site is underlain by Vashon-age ablation till (Qgta)
with Vashon-age lodgment till (Qgt) mapped nearby (Schasse and Slaughter, 2011).
Ablation till is found overlying lodgment till up to 5 feet thick and forms as the ice is
melting. The lodgment till is deposited under the moving ice and has been consolidated
by the weight of the ice sheet. Both deposits are described as an unsorted mix of silt,
sand, and gravel. However, the lodgment till is considerably denser.

3.2 Subsurface Investigation

Aspect conducted a subsurface investigation on July 8, 2021, to collect subsurface soil
and groundwater information. Fifteen test pits, ATP-01 through ATP-15, were excavated
to depths of 6 to 12 feet below the existing ground surface (bgs). A summary of our field
explorations, including geologic soil units and groundwater observations, are presented in
the following sections. Detailed descriptions of the subsurface conditions encountered in
our explorations, as well as the depths where characteristics of the soils changed, are on
the test pit logs presented in Appendix A. Locations of the explorations are shown on
Figure 2.
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3.3 Stratigraphy

Our explorations encountered a relatively thin layer of topsoil and/or fill overlying native
soil consisting of lodgment till (Qgt). The soil conditions we observed in the subsurface
explorations are described in stratigraphic order from top to bottom below.

3.3.1 Topsoil
Topsoil refers to a unit that contains a high percentage of organics. Topsoil varying from
6 to 12 inches thick was encountered at the ground surface in our explorations ATP-01,
ATP-02, ATP-04 through ATP-11, ATP-13, and ATP-15. The topsoil is dark in color and
contains numerous organics.

3.3.2 Fill
Fill refers to human-placed material. Fill was encountered in ATP-03, ATP-12, and
ATP-14, varying from about 10 to 18 inches thick. The fill was identified by color,
presence of refuse, and lower density. It is typically very loose to medium dense,! dry to
moist, brown to brown to dark brown, silty sand (SM)? with various amounts of gravel,
iron-oxide staining, and refuse.

Our interpretations of the extents and depths of fill at the Site are based on limited,
isolated, and discontinuous subsurface data across the Site. Variation in the subsurface
conditions should be expected and verification of our interpretations and
recommendations can only be completed at the time of construction.

3.3.3 Lodgment Till
Lodgment till was encountered underlying the topsoil or fill in all test pits, and extending
to the maximum depths explored, 6 to 12 feet bgs. The lodgment till consists of medium
dense to very dense, slightly moist, brown to gray, silty sand (SM) with variable amounts
of gravel, cobbles, and boulders. The upper 2 to 4 feet of this unit is weathered with iron-
oxide staining and is slightly less dense.

As observed in some of the test pits, lodgment till contains occasional large cobbles and
boulders, which can impede earthwork activities, and should be expected during Site
earthwork. Lodgment till exhibits high shear strength and low compressibility
characteristics, making it suitable for support of new structure foundations. The very
dense nature and high silt/clay content (fines) of this unit yields very low permeability
causing an impediment to groundwater movement. It has moderate to high moisture
sensitivity due to its significant fines content.

! Relative density was qualitatively assessed with a 0.5-inch-diameter, pointed steel T-probe at various
depth intervals and difficulty by the excavator to advance the test pit.

2 Soils were classified per the Unified Soil Classification System (USCS) in general accordance with
ASTM International (ASTM) D2488, Standard Practice for Description and Identification of Soils
(ASTM, 2018).
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3.4 Groundwater

We did not observe any groundwater seepage or signs of saturated soils (such as
hydrophilic vegetation) at the Site. A perched groundwater condition may develop on the
top of the lodgment till in localized closed depressions during extended periods of wet
weather.

3.5 Laboratory Testing Results

Seven samples collected from the test pits were submitted for laboratory testing to
characterize engineering and index properties of the Site soils. Moisture content was
measured for all seven samples and the particle-size distribution was determined for six
of those samples. The table below contains a summary of the results and soil type based
on the USCS. The laboratory testing report is presented in Appendix B. The moisture
content results are also presented on the test pit logs presented in Appendix A.

Table 1. Summary of Particle-Size Distribution Results

Sample Moisture
Exploration Depth Percent Percent Percent Content
Number (feet bgs) Gravel Sand Fines (percent) USCS
ATP-01 6 0 68.5 315 5.8 SM
ATP-01 9.5 0 67.8 32.2 5.3 SM
ATP-02 2 0 79.8 20.2 6.2 SM
gy 4 8.3 57.9 33.8 105 SM
ATP-09 6 11.5 53.0 35.5 5.5 SM
ATP-10 2 6.5 59.1 34.4 8.9 SM
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4 Geologic Hazards

The following sections describe the geologic hazards at and near the Site and associated
design considerations, including seismic considerations, erosion hazards, and slope
stability.

4.1 Seismic Design Considerations

The Site is located within the Puget Lowland physiographic province, an area of active
seismicity that is subject to earthquakes on shallow crustal faults and deeper subduction
zone earthquakes. The Site area lies just south of the Southern Whidbey Island fault zone,
which consists of shallow crustal tectonic structures that are considered active (evidence
for movement within the Holocene [since about 15,000 years ago]) and is believed to be
capable of producing earthquakes of magnitude 7.0 or greater. The recurrence interval of
earthquakes on this fault zone is believed to be on the order of 1,000 years or more. The
most recent large earthquake on the Southern Whidbey Island fault occurred about 3,200
to 2,800 years ago. There are also several other shallow crustal faults in the region
capable of producing earthquakes and strong ground shaking (Pratt et al., 2015).

The Site area also lies within the zone of strong ground shaking from earthquakes
associated with the Cascadia Subduction Zone (CSZ). Subduction zone earthquakes
occur due to rupture between the subducting oceanic plate and the overlying continental
plate. The CSZ can produce earthquakes up to magnitude 9.3 and the recurrence interval
is thought to be on the order of about 500 years. A recent study estimates the most recent
subduction zone earthquake occurred around 1700 (Atwater et al., 2015).

Deep intraslab earthquakes, which occur from tensional rupture of the sinking oceanic
plate, are also associated with the CSZ. An example of this type of seismicity is the 2001
Nisqually earthquake. Deep intraslab earthquakes typically are magnitude 7.5 or less and
occur approximately every 10 to 30 years.

The following sections present descriptions of seismic design considerations for the
Project.

4.2 Ground Response

Seismic design of the residences will be in accordance with the 2018 International
Building Code (IBC) that references the American Society of Civil Engineers (ASCE)
Standard ASCE/SEI 7-16, Minimum Design Loads for Buildings and Other Structures
(ASCE, 2018) for seismic design. In accordance with these codes, the seismic design will
consider a “Maximum Considered Earthquake” (MCE) ground motion with a 2 percent
probability of exceedance in 50 years, or a return period of 2,475 years (ICC, 2018).

The effects of Site-specific subsurface conditions on the MCE ground motion at the
ground surface are determined based on the “Site Class.” The Site Class can be correlated
to the average standard penetration resistance (N-value), average shear wave velocity, or
average undrained strength (for fine-grained soils) in the upper 100 feet of the soil
profile. Based on the difficulty digging our test pits and the known geologic conditions,
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we conclude the Site soil profile can be classified as Site Class C (very dense soil and
stiff rock).

The design spectral response acceleration parameters adjusted for Site Class C in
accordance with the 2018 IBC and ASCE/SEI 7-16 are presented in Table 2.

Table 2. Seismic Design Parameters

Design Parameter Recommended Value
Peak Ground Acceleration (PGA) 0.543g®
Short Period Spectral Acceleration (Ss) 1.3069g
1-Second Period Spectral Acceleration (Sz) 0.529¢g
Site Coefficient (Fv) 1.300
Design Short Period Spectral Acceleration (Sps) 0.871g
Design 1-Second Period Spectral Acceleration (Spy) 0.459¢g

Notes:
1. g = gravitational force
Based on the latitude and longitude of the Site: 48.112717°N, 122.809659°W, World
Geodetic System 1984 (WGS84).
The risk category used was Il, residential use.
Based on the American Society of Civil Engineers (ASCE) hazard tool (ASCE, 2018).

4.3 Surficial Ground Rupture

A trace of an east-west trending thrust fault zone (Southern Whidbey Island fault zone)
projects through Port Townsend, with the nearest known active fault trace (an unnamed
fault, class B) located approximately 1.9 miles southeast of the Site (Johnson et al.,
2000). Due to the suspected long recurrence interval and the distance between the Site
and the mapped fault trace, the potential for surficial ground rupture at the Site is
considered low.

4.4 Liquefaction

Liquefaction occurs when loose, saturated, and relatively cohesionless soil deposits
temporarily lose strength from seismic shaking. The primary factors controlling the onset
of liquefaction include intensity and duration of strong ground motion, characteristics of
subsurface soil, in situ stress conditions, and the depth to groundwater.

The Washington Department of Natural Resources (DNR) maps the Site as having very
low liquefaction susceptibility (Palmer et al., 2004). Given the relative density, grain-size
distribution, and geologic origin of the soils at the Site, liquefaction is not a hazard for
this Site and Project.
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4.5 Erosion Hazard

Erosion risk increases on sloped areas, whether natural or excavated during construction.
Based on our observation of the Site and subsurface conditions, it is our opinion that the
erosion hazard at the Site is relatively low and can be addressed through standard
temporary erosion and sedimentation control (TESC) best management practices (BMPs)
during construction. TESC measures should be used in accordance with the local BMPs.
Specific TESC measures may include appropriately placed silt fencing, straw wattles,
rock check dams, and plastic covering of exposed slope cuts and soil stockpiles. Outside
of the proposed construction areas, the existing vegetation should be retained.

Permanent erosion control within the areas of construction should be achieved through
pavement surfacing or the reestablishment of vegetation.

Areas on/near the Site slopes exposed to construction activities should be aggressively
revegetated. Depending on the weather patterns, slope inclination, and degree of
disturbance, the placement of an erosion-control blanket to provide temporary ground
cover while vegetation takes root, or the use of live-staking, may be required to ensure
successful establishment of new vegetation.
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5 Conclusions and Recommendations

The native Vashon lodgment till underlying the Site will provide good bearing support
for planned structures, retaining walls, and pavements. Structures may be supported using
conventional spread footings, and site development may be completed via standard
equipment and methods.

The lodgment till is infeasible for large-scale stormwater infiltration due its high relative
density and high fines content. Stormwater generated from new impervious surfaces will
need to be collected and conveyed off the Site.

The following sections present details of our geotechnical engineering recommendations
for the Project.

5.1 Foundation Considerations

Spread footings and/or slab-on-grade are planned to be used for planned residence
support. Bearing surfaces for the footings should be prepared as described in the Site
Preparation Section 6.2.

5.1.1 Shallow Foundations
Shallow conventional isolated or continuous spread footings may be used to support the
planned residence, provided they are founded on native, undisturbed lodgment till. Based
on the anticipated foundation-bearing soils and our understanding of the planned
construction, we recommend a maximum allowable bearing pressure of 3,000 pounds per
square foot (psf) for spread and strip footings bearing on competent lodgment till. The
recommended maximum allowable bearing pressure may be increased by one-third (i.e.,
to 4,000 psf) for short-term transient conditions, such as wind and seismic loading.

All exterior footings should be founded at least 18 inches below the lowest adjacent
finished grade for frost protection; interior footings may be founded a minimum of
12 inches below grade.

Assuming construction is accomplished as recommended above, we estimate total
settlement of spread foundations of less than 1 inch and differential settlement between
two adjacent load-bearing components supported on competent soils of less than 0.5
inches. We anticipate that the majority of the estimated settlement will occur during
construction, effective immediately after loads are applied.

Wind, earthquakes, and unbalanced earth loads will subject the planned residence to
lateral forces. Lateral forces on a structure will be resisted by a combination of sliding
resistance of its base or footing on the underlying soil and passive earth pressure against
the buried portions of the structures.

An allowable coefficient of friction of 0.4 may be assumed along the interface between
the base of the footing and subgrade soils. An allowable passive earth pressure of 300
pounds per cubic foot (pcf) may be assumed for soils adjacent to footings or other below-
grade elements. The upper 1 foot of passive resistance should be neglected in design.
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The above-recommended allowable coefficient of friction and passive pressure values
include factors of safety of 1.5.

5.2 Slab-On-Grade Support

Slab-on-grade subgrade preparation should be completed in the same manner as shallow
foundations described above in Section 5.1 (for foundations) except for interior
slabs-on-grade beneath enclosed heated/air-conditioned interior spaces (such as those
covered with flooring and carpet).

For interior slabs-on-grade, we recommend the uppermost 6 inches of the subgrade
consist of compacted capillary break material (in lieu of 6 inches of Crushed Surfacing
Base Course [CSBC]) to provide uniform support and moisture control. The capillary
break material should consist of free-draining, clean, fine gravel and coarse sand with a
maximum particle size of about 1 inch and less than 3 percent material passing the

U.S. No. 200 sieve by weight (fines). Angular material manufactured by crushing is
preferred over rounded material, such as bank run sand and gravel, to provide a subgrade
surface that is not easily disturbed by workers laying steel rebar and concrete formwork.
The capillary break material should be compacted to relatively firm and unyielding
condition and evaluated by Aspect prior to placement of steel rebar and formwork.

For building areas where vapor intrusion mitigation would be detrimental to the interior
finished space (such as air-conditioned office areas that may be covered with flooring),
consideration should be given to placement of a vapor barrier over the capillary break.
Detailed design and performance issues with respect to vapor intrusion and moisture
control as it relates to the interior environment of the structure are beyond the expertise of
Aspect. A building envelope specialist or contractor should be consulted to address these
issues, as needed.

5.3 Retaining Walls

Based on our project understanding, retaining walls up to 8 feet in height may be used to
accommodate exterior grade changes, and will be used in residences with daylight
basements.

Yielding walls, such as cantilever retaining walls, should be designed using a lateral earth
pressure based on an equivalent fluid having a unit weight of 35 pcf. Nonyielding or
restrained walls should be designed for an equivalent fluid weight of 55 pcf. These
values assume level backslope conditions, and adequate drainage. If inclined backslopes
exist, we recommend adding 1 pound per cubic foot for each degree of inclination. For
example, if the backslope is inclined at 2H:1V (Horizontal:Vertical; or 26 degrees) and
the subject wall is a nonyielding basement wall, then the design earth pressure that should
be utilized is 81 (55 plus 26) pcf.

Adequate drainage should consist of a subsurface drain combined with a free-draining
wall backfill material that meets the gradation requirements described in Section
9-03.12(2) of the Standard Specifications for Gravel Backfill for Walls (WSDOT, 2021).
Refer to the following section, Drainage Considerations, for detailed subsurface drain
recommendations.
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Earthquake shaking will subject walls to a temporary additional earth pressure. We
estimated the lateral seismic soil pressure increment using the Mononobe-Okabe method,
with consideration of the possible backfill soil properties and MCE. For retaining walls
that support inhabited structures, such as daylight basement walls, we recommend an
average seismic soil pressure increment of 8H (where H is the height of the wall)
represented by a uniform rectangular pressure along the height of the wall. For exterior
site walls that are less than 10 feet tall, the incremental seismic earth pressure need not be
considered.

Lateral forces that may be induced on the wall due to other surcharge loads should be
considered by the Structural Engineer.

Wind, earthquakes, and unbalanced earth loads will subject the proposed structures to
lateral forces. Lateral forces will be resisted by passive and frictional resistance of below-
grade portions of foundation elements. Please refer to Section 5.1.1 of this report for
allowable design parameters for friction and passive earth pressure.

5.4 Temporary and Permanent Slopes

Maintenance of safe working conditions, including temporary excavation stability, is the
responsibility of the Contractor. All temporary cuts in excess of four feet in height that
are not protected by trench boxes, or otherwise shored, should be sloped in accordance
with Part N of Washington Administrative Code (WAC) 296-155 (WAC, 2009), as
shown in Table 3 below.

Table 3. Temporary Excavation Cut Slope

Maximum
OSHA Soil Temporary | Maximum
Soil Unit Classification Slope Height (ft)
Vashon Lodgment Till A 0.75H:1V 20

The estimated maximum cut slope inclinations are provided for planning purposes only
and are applicable to excavations without groundwater seepage, or runoff, and assume
dewatered conditions. Flatter slopes will likely be necessary in areas where groundwater
seepage exists, or where construction equipment surcharges are placed in close proximity
to the crest of the excavation.

With time and the presence of seepage and/or precipitation, the stability of temporary
unsupported cut slopes can be significantly reduced. Therefore, all temporary slopes
should be protected from erosion by installing a surface water diversion ditch or berm at
the top of the slope. In addition, the Contractor should monitor the stability of the
temporary cut slopes, and adjust the construction schedule and slope inclination
accordingly. Vibrations created by traffic and construction equipment may cause caving
and raveling of the temporary slopes. In such an event, lateral support for the temporary
slopes should be provided by the Contractor to prevent loss of ground support.

Ideally, permanent slopes for the Project should be no steeper than 2H:1V. Please contact
us if permanent cut or fill slopes steeper than 2H:1V are proposed in certain locations.

12 FINAL PROJECT NO. 210338 » AUGUST 11, 2021



ASPECT CONSULTING

Lateral forces that may be induced on the wall due to other surcharge loads should be
considered by the Structural Engineer.

5.5 Drainage Considerations

The outside edge of all perimeter footings and embedded walls should be provided with a
drainage system consisting of a 4-inch-diameter, perforated, rigid pipe embedded in free-
draining gravel meeting the requirements of Section 9-03.12(4) of the Standard
Specifications for Gravel Backfill for Drains (WSDOT, 2021). The footing and wall
drains should be a minimum of 1 foot thick, and a layer of low permeability soils should
be used over the upper foot of the drain section to reduce potential for surface water to
enter the drain curtain. Prefabricated drain mats combined with relatively free-draining
backfill may be used as an alternative to washed-rock footings and wall drains.

Final grades around the planned residences should be sloped such that surface water
drains away from the structures. Downspouts and roof drains should not be connected to
the foundation drains to reduce the potential for flooding foundation drains and clogging.
The footing drains should include cleanouts to allow for periodic maintenance and
inspection.

5.5.1 Stormwater Infiltration
The Project’s current layout includes four stormwater ponds. Test pits advanced in and
nearby to the areas of the planned ponds encountered very dense, lodgment till within 6
feet of the ground surface. Seasonal high groundwater was not encountered; however, a
perched groundwater condition could develop at the contact with the lodgment till.

Stormwater infiltration facilities are designed to collect stormwater runoff and convey it
into underlying soils where it can infiltrate and disperse. This requires moderate to higher
permeability soils, absence of shallow groundwater, absence of shallow perching stratum,
and an absence of nearby facilities that may be sensitive to increases in groundwater
level, or discharge of groundwater to surface sources.

Lodgment till is glacially consolidated and has a high fines content (20 to 36 percent silt
and clay). Infiltrated stormwater would generally perch, or mound, on this low
permeability soil and migrate laterally and downgradient. The presence of relatively
impermeable lodgment till combined with potential for shallow perched groundwater
during the wet, winter months indicates that large-scale stormwater infiltration is
infeasible at the Site. It should be assumed that infiltration rates would be less than 0.3
inches per hour for the lodgment till.
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6 Earthwork and Construction Recommendations

Based on the explorations performed and our understanding of the Project, it is our
opinion that the Contractor should be able to complete planned excavations and
earthwork with standard construction equipment. However, the presence of potential
obstructions, such as small boulders or other large debris, in any of the materials
encountered should be anticipated.

The soils encountered contain a significant percentage of fines (particles passing the U.S.
Standard No. 200 sieve), making them moisture sensitive and subject to disturbance when
wet. We recommend planning the earthwork portions of the Project during the drier
summer months. From a geotechnical standpoint, the lodgment till may be suitable for
reuse as structural fill on the Project provided the materials are screened to ensure they
are relatively free of organics and other deleterious debris and can be moisture
conditioned for compaction.

6.1 Wet Weather Earthwork

The soils encountered during explorations at the Site contain a high percentage of fines
(silty and clay, soil particles passing the No. 200 sieve) and are typically moisture
sensitive and will be difficult to handle, prepare, or compact with construction equipment
during periods of wet weather. Earthwork is typically most economical when performed
under dry weather conditions. If earthwork is to be performed or fill is to be placed in wet
weather or under wet conditions when soil moisture content is difficult to control, we
provide the following recommendations:

» Earthwork should be performed in small areas to minimize exposure to wet
weather. Excavation or the removal of unsuitable soils should be followed
promptly by the placement and compaction of clean structural fill. The size and
type of construction equipment used may have to be limited to prevent soil
disturbance.

 If bearing surfaces are open during the winter season or periods of wet weather,
it may be helpful to provide a layer of crushed rock or gravel to help preserve
the subgrade. If gravel is used to protect the bearing surfaces, it should meet the
gradation requirements for Class A Gravel Backfill for Foundations, as
described in Section 9-03.12(1)A of the Standard Specifications (WSDOT,
2021).

* The ground surface within the construction area should be sealed by a smooth
drum vibratory roller (or equivalent) and under no circumstances should be left
uncompacted and exposed to moisture. Soils which become too wet for
compaction should be removed and replaced with clean granular materials.

* Local BMPs for erosion protection should be strictly followed.

6.2 Site Preparation

Site preparation within the proposed construction footprint should include removal of
topsoil and fill containing roots, organics, debris, and any other deleterious materials. The
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suitable bearing soils should consist of undisturbed, medium dense or better lodgment till.
The Contractor must use care during Site preparation and excavation operations so that
any bearing surfaces are not disturbed. If disturbance does occur, the disturbed material
should be removed to expose undisturbed material or be compacted in place to acceptable
criteria as determined by Aspect. Overexcavated soils in footing subgrade areas should be
replaced with compacted CSBC specified in Section 9-03.9(3) of the Standard
Specifications (WSDOT, 2021) and placed as structural fill.

All bearing surfaces should be trimmed neat, and the bottom of the excavation should be
carefully prepared. All loose or softened soil should be removed or compacted in place
prior to placing reinforcing steel bars, concrete, structural fill, or capillary break
materials. We recommend that all bearing surfaces be observed by Aspect prior to
placing steel and concrete to verify the recommendations in this report have been
followed.

If bearing surfaces are open during the winter season or periods of wet weather, it may be
helpful to provide a layer of crushed rock or gravel to help preserve the subgrade. If
gravel is used to protect the bearing surfaces, it should meet the gradation requirements
for Class A Gravel Backfill for Foundations, as described in Section 9-03.12(1)A of the
Standard Specifications (WSDOT, 2021).

6.3 Structural Fill

Structural fill is anticipated to be required for the minor grade adjustments, foundation
support, pavement support, and for utility trench backfill. the lodgment till may be
suitable for reuse as structural fill on the Project provided the materials are screened to
ensure they are relatively free of organics and other deleterious debris and can be
moisture conditioned for compaction. For these applications, we provide the following
recommendations:

» Excavation and placement of fill should be observed by Aspect to verify that all
unsuitable materials are removed, and suitable compaction is achieved.

* Imported structural fill should consist of relatively freely draining, uniformly
graded sand and gravel. We recommend Gravel Borrow, as specified in Section
9-03.14(1) of the Standard Specifications (WSDOT, 2021), be specified for
imported structural fill.

* CSBC as specified in Section 9-03.9(3) of the Standard Specifications (WSDOT,
2021) should be underneath new pavement.

 Structural fill should be at or within 3 percent of optimum moisture content at
the time of placement and should be compacted to at least 95 percent of the
maximum dry density (MDD; ASTM D1557; ASTM, 2018).

» Overcompaction of the backfill behind retaining walls should be avoided. In this
regard, we recommend compacting the backfill to about 90 percent of the MDD
(as determined by test method ASTM D1557). Heavy compactors and large
pieces of construction equipment should not operate within 5 feet of any
embedded wall to avoid the buildup of excessive lateral pressures. Compaction
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close to the walls should be accomplished using hand-operated vibratory plate
compactors.

* The moisture content of the structural fill should be controlled to within
3 percent of the optimum moisture. Optimum moisture is the moisture content
corresponding to the MDD (as determined by test method ASTM D 1557).

» Nonstructural fill areas (e.g., general grading, landscape, or common areas not
beneath or around structures, utilities, slabs-on-grade, or below paved areas) that
can accommodate some settlement may be placed and compacted to a relatively
firm and unyielding condition.

6.3.1 Compaction Considerations
The procedure to achieve the specified minimum relative compaction depends on the size
and type of compacting equipment, the number of passes, thickness of the layer being
compacted, and certain soil properties. Structural fill should be placed and compacted in
lifts with a loose thickness no greater than 12 inches when using relatively large
compaction equipment, such as a vibrating plate attached to an excavator (hoe pack) or a
large drum roller. If small, hand-operated compaction equipment is used to compact
structural fill, lifts should not exceed 6 inches in loose thickness. A sufficient number of
in-place density tests should be performed as the fill is placed to verify the required
relative compaction is being achieved. The frequency of the in-place density testing can
be determined by Aspect at the time of final design, when more details of the Project
grading and backfilling plans are available.

Generally, loosely compacted soils are a result of poor construction technique or
improper moisture content. Soils with a high percentage of silt or clay are particularly
susceptible to becoming too wet, and coarse-grained materials easily become too dry, for
proper compaction. Silty or clayey soils with a moisture content too high for adequate
compaction should be dried, as necessary, or moisture conditioned by mixing with drier
materials or other methods.

6.4 Utility Construction Considerations
6.4.1 Pipe Support and Bedding

The fill encountered in our completed subsurface explorations is generally expected to
provide suitable foundation support for the utilities, provided it is free of
organics/deleterious debris and is not disturbed during construction, and appropriate
provisions for bedding and backfilling are included. Disturbance of trench bottoms can be
minimized by excavating with a smooth-bladed bucket wherever possible and limiting
foot traffic on the trench bottoms. If very soft, organic-rich, or otherwise unsuitable soils
are encountered at the invert level of utilities, we recommend that they be removed and
replaced with bedding materials or a geosynthetic fabric may be used to maintain
separation between the bedding and poor subgrade soil. The fill could contain oversized
particles that if encountered, should be removed from the utility subgrade and replaced
with bedding materials.
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We recommend that pipe bedding meet the requirements of Section 7-08.3(1)C of the
Standard Specifications (WSDOT, 2021). Specific recommendations relative to the
bedding of the proposed underground pipelines include:

» Bedding for the proposed pipes should meet the gradation requirements for
Gravel Backfill for Pipe Zone Bedding, Section 9-03.12(3) of the Standard
Specifications (WSDOT, 2021).

* Prior to installation of the pipe, the bedding material should be shaped to fit the
lower portion of the pipe exterior with reasonable closeness to provide
continuous support along the pipe.

» Backfill around the pipe should be placed in layers and tamped around the pipe
to obtain complete contact. Pipe zone bedding material should extend at least 6
inches above the crown of the pipe, for the full width of the trench. In areas
where a trench box is used, the bedding material should be placed before the
trench box is advanced.

* Where a trench box is used and restraint of the installed pipe appears to be in
question, we recommend that pipe restraint in the form of a cable and winch
system be used inside the pipe so that the joints of previously laid pipe are not
pulled apart as the trench box is advanced.

6.4.2 Trench Backfill and Compaction Criteria
For general structural fill and compaction considerations, refer to Section 6.3 of this
report. The following criteria for trench backfill and compaction is provided.

Trench backfill should follow the requirements of Section 7-08.3(3) of the Standard
Specifications (WSDOT, 2021). During placement of the initial lifts, the trench backfill
material should not be bulldozed into the trench or dropped directly on the pipe.
Furthermore, heavy vibratory equipment should not be permitted to operate over the pipe
until at least 2 feet of backfill has been placed. The trench backfill should be placed in 8-
to 12-inch, loose lifts and compacted using mechanical equipment. Trench backfill more
than 3 feet below the finish grades should be compacted to at least 90 percent of the
MDD (ASTM D1557). Within the proposed building pads or extents of the access
roadways, the upper 3 feet of the backfill should be compacted to at least 95 percent of
the MDD to provide an adequate subgrade for the future buildings and pavement
sections.
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7 Recommendations for Continuing Geotechnical
Services
Throughout this report, we have provided recommendations where we consider it would

be appropriate for Aspect to provide additional geotechnical input to the design and
construction process. Additional recommendations are summarized in this section.

7.1 Additional Design and Consultation Services

Before construction begins, we recommend that Aspect:

» Continue to meet with the design team, as needed, to address geotechnical
questions that may arise throughout the remainder of the design process.

* Review the geotechnical elements of the Project plans and specifications to see
that the geotechnical engineering recommendations are properly interpreted.

7.2 Additional Construction Services

We are available to provide geotechnical engineering and monitoring services during
construction. The integrity of the geotechnical elements depends on proper Site
preparation and construction procedures. In addition, engineering decisions may have to
be made in the field if variations in subsurface conditions become apparent.

During the construction phase of the Project, Aspect should perform the following tasks:

* Review applicable submittals

* Observe and evaluate subgrade and structural fill placement for all footings,
slabs-on-grade, and retaining walls

» Evaluate pavement subgrade prior to placement of base coarse
» Attend meetings, as needed

» Address other geotechnical engineering considerations that may arise during
construction

The purpose of our observations is to verify compliance with design concepts and
recommendations, and to allow design changes or evaluation of appropriate construction
methods should subsurface conditions differ from those anticipated prior to the start of
construction.
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Limitations

Work for this project was performed for Montebanc Management, LLC (Client), and
this report was prepared consistent with recognized standards of professionals in the same
locality and involving similar conditions, at the time the work was performed. No other
warranty, expressed or implied, is made by Aspect Consulting, LLC (Aspect).

Recommendations presented herein are based on our interpretation of site conditions,
geotechnical engineering calculations, and judgment in accordance with our mutually
agreed-upon scope of work. Our recommendations are unique and specific to the project,
site, and Client. Application of this report for any purpose other than the project should
be done only after consultation with Aspect.

Variations may exist between the soil and groundwater conditions reported and those
actually underlying the site. The nature and extent of such soil variations may change
over time and may not be evident before construction begins. If any soil conditions are
encountered at the site that are different from those described in this report, Aspect
should be notified immediately to review the applicability of our recommendations.

Risks are inherent with any site involving slopes and no recommendations, geologic
analysis, or engineering design can assure slope stability. Our observations, findings, and
opinions are a means to identify and reduce the inherent risks to the Client.

It is the Client's responsibility to see that all parties to this project, including the designer,
contractor, subcontractors, and agents, are made aware of this report in its entirety. At the
time of this report, design plans and construction methods have not been finalized, and
the recommendations presented herein are based on preliminary project information. If
project developments result in changes from the preliminary project information, Aspect
should be contacted to determine if our recommendations contained in this report should
be revised and/or expanded upon.

The scope of work does not include services related to construction safety precautions.
Site safety is typically the responsibility of the contractor, and our recommendations are
not intended to direct the contractor’s site safety methods, techniques, sequences, or
procedures. The scope of our work also does not include the assessment of environmental
characteristics, particularly those involving potentially hazardous substances in soil or
groundwater.

All reports prepared by Aspect for the Client apply only to the services described in the
Agreement(s) with the Client. Any use or reuse by any party other than the Client is at the
sole risk of that party, and without liability to Aspect. Aspect’s original files/reports shall
govern in the event of any dispute regarding the content of electronic documents
furnished to others.

Please refer to Appendix C titled “Report Limitations and Guidelines for Use” for
additional information governing the use of this report.

We appreciate the opportunity to perform these services. If you have any questions,
please call Alison Dennison, project manager, at 206-780-7717.
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A.Field Exploration Program

A.1. Test Pits

Aspect observed the excavation of 15 test pits (ATP-01 through ATP-15) on July 8, 2021,
across the Site. Test pits were advanced using a mini-tracked excavator, John Deere 50G,
operated by Seton Construction, Inc., under direction of Aspect. The locations of the test
pits are shown on Figure 2. Copies of the test pit logs are included in this appendix.

Samples were obtained from select soil units to aid in the determination of engineering
properties of the subsurface materials. The relative density/consistency of the materials
was evaluated qualitatively by observation of digging difficulty and in the shallow depths
using a 0.5-inch-diameter, pointed steel T-probe at various depth intervals. The test pits
were backfilled with the excavated materials and compacted with the excavator bucket.

Detailed descriptions of the subsurface conditions encountered in our explorations, as
well as the depths where characteristics of the soils changed, are indicated on the test pit
logs. The depths indicated on the log where conditions changed may represent
gradational variations between soil types. Soils were classified in general accordance
with the ASTM D2488, Standard Practice for Description and Identification of Soils
(Visual and Manual Procedure). A key to the symbols and terms used on the logs is
provided on the first page of Appendix A.

PROJECT NO. 210338 » AUGUST 11, 2021 FINAL



)
<050 MC = Natural Moisture Content GEOTECHNICAL LAB TESTS
o
8 PR Well-graded GRAVEL PS = Particle Size Distribution
g 299 Gw Well-graded GRAVEL WITH SAND FC = Fines Content (% < 0.075 mm)
(ol < N GH = Hydrometer Test
© B oo AL = Atterberg Limits
2 | 8 2659596 C = Consolidation Test
% 8 g Vil ggggg GP Poorly-graded GRAVEL Str = Strength Test
o | 8| [eg900 Poorly-graded GRAVEL WITH SAND ocC = Organic Content (% Loss by Ignition)
L %3 [680%0 Comp = Proctor Test
s | 3 S TS0 K = Hydraulic Conductivity Test
Z | s5| PP SILTY GRAVEL SG = Specific Gravity Test
c | 29 [2]giem
o = [ON[e
o | og| g0l | SILTY GRAVEL WITH SAND Organic Chemicals CHEMICAL LAB TESTS
o i D
£ | =2|efgie BTEX = Benzene, Toluene, Ethylbenzene, Xylenes
— ' [Te) _ . .
o |0 |4 TPH-Dx = Diesel and Oil-Range Petroleum Hydrocarbons
o 9] Al CLAYEY GRAVEL _ .
< > TPH-G = Gasoline-Range Petroleum Hydrocarbons
) S CLAYEY GRAVEL WITH SAND VOCs = Volatile Organic Compounds
Q SVOCs = Semi-Volatile Organic Compounds
S | c PAHs = Polycyclic Aromatic Hydrocarbon Compounds
se Well-graded SAND PCBs = Polychlorinated Biphenyls
S8 g Well-graded SAND WITH GRAVEL Metals
E, "c',') e RCRA8 = As, Ba, Cd, Cr, Pb, Hg, Se, Ag, (d = dissolved, t = total)
% % Q § , MTCA5 = As, Cd, Cr, Hg, Pb (d = dissolved, t = total)
a | QoI Poorly-graded SAND PP-13 = Ag, As, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se, Tl, Zn (d=dissolved, t=total)
3 % g i Poorly-graded SAND WITH GRAVEL
% 03 PID = Photoionization Detector FIELD TESTS
5 § = Sheen = Oil Sheen Test
2 |5 § 111 SILTY SAND SPT? = Standard Penetration Test
G |2, 8o 1| SM SILTY SAND WITH GRAVEL NSPT = Non-Standard Penetration Test
S [5a|g) DCPT = Dynamic Cone Penetration Test
[Te) [T
_g E’ g CLAYEY SAND Descriptive Term  Size Range and Sieve Number COMPONENT
s |V Boulders = Larger than 12 inches DEFINITIONS
© CLAYEY SAND WITH GRAVEL
n Cobbles = 3inchesto 12 inches
Coarse Gravel = 3inchesto 3/4 inches
SILT Fine Gravel = 3/4 inchesto No. 4 (4.75 mm)
o S ML gﬁ_'\%%%:%ﬁl\/DELLY SILT Coarse Sand = No. 4 (4.75 mm) to No. 10 (2.00 mm)
P o Medium Sand = No. 10 (2.00 mm) to No. 40 (0.425 mm)
(]
®| 28 SILT WITH GRAVEL Fine Sand = No. 40 (0.425 mm) to No. 200 (0.075 mm)
8 8 - LEAN CLAY Silt and Clay = Smaller than No. 200 (0.075 mm)
N ° 3 CcL SANDY or GRAVELLY LEAN CLAY
2| &2 LEAN CLAY WITH SAND % by Weight Modifier % by Weight _Modifier ESTIMATED!
9 | 2 £ LEAN CLAY WITH GRAVEL <1 = Subtrace 15t025 = Little PERCENTAGE
3 « E— 1to<5 = Trace 30to45 = Some
€ — ORGANIC SILT
§ % | oL | SANDY or GRAVELLY ORGANIC SILT 51010 = Few >50 = Mostly
5 e ORGANIC SILT WITH SAND
s — ORGANIC SILT WITH GRAVEL Dr_y o= Absence_z of moi;ture, dusty, dry to the touch MOISTURE
é ELASTIC SILT Sllg_htly Moist = Perceptible moisture CONTENT
S o ik | SANDY or GRAVELLY ELASTIC SILT Moist = Dampbutnovisible water
3 § ELASTIC SILT WITH SAND Very Moist = V\(a_ter visible but not free draining
_(}’ 03 ELASTIC SILT WITH GRAVEL Wet = Visible free water, usually from below water table
S < 3 0 . P
2S5 // A RAVELLY FAT CLAY Non-Cohesive or Coarse-Grained Soils RELATIVE DENSITY
2 £ 2 CH| o1 CLA(\)(rWITH SAND Density3 SPT?2 Blows/Foot Penetration with 1/2" Diameter Rod
g 2k A FAT CLAY WITH GRAVEL Very Loose - 0wod 22
7 %) 77 oose = 5to 'to 2'
g1 3 ////// ORGANIC CLAY Medium Dense = 111030 3t 1"
L — [ "
S v /// OH SANDY or GRAVELLY ORGANIC CLAY Dense = 31to50 1"to 3
- ////////// ORGANIC CLAY WITH SAND Very Dense = >50 <1"
// ORGANIC CLAY WITH GRAVEL
o EESEEE Cohesive or Fine-Grained Soils CONSISTENCY
% < 2 B9 et PEAT and other Consistency® SPT2 Blows/Foot Manual Test
T %D 2 A= mostly organic soils Very Soft = 0Otol Penetrated >1" easily by thumb. Extrudes between thumb & fingers.
B Soft = 2to4  Penetrated 1/4" to 1" easily by thumb. Easily molded.
Medium Stiff = 5t08 Penetrated >1/4" with effort by thumb. Molded with strong pressure.
. o ) %si e y Stiff = 9to15 Indented ~1/4" with effort by thumb.
n\grq: 2'? s"ésﬁ'ﬁsc.ﬁ?v 2eag&$£$ir:e/ailst fié‘?'iﬁt 2?3"2?2‘; t.)y“awansH:ueDg“rgr PWiTH Very Stiff = 1610 30 Indented easily by thumbnail.
GRAVEL” means 15 to 30% sand and gravel. e “SANDY” or “GRAVELLY” means >30% sand and Hard = >30 Indented with difficulty by thumbnail.

gravel. o “Well-graded” means approximately equal amounts of fine to coarse grain sizes e “Poorly
graded” means unequal amounts of grain sizes e Group names separated by “/” means soil
contains layers of the two soil types; e.g., SM/ML.

Soils were described and identified in the field in general accordance with the methods described in
ASTM D2488. Where indicated in the log, soils were classified using ASTM D2487 or other
laboratory tests as appropriate. Refer to the report accompanying these exploration logs for details.

1. Estimated or measured percentage by dry weight
2. (SPT) Standard Penetration Test (ASTM D1586)
3. Determined by SPT, DCPT (ASTM STP399) or other field methods. See report text for details.

GEOLOGIC CONTACTS

Observed and Distinct Observed and Gradual Inferred
—_— \ o
Aspect Exploration Log Key

CONSULTING

Al Path: Q:\_ACAD Standards\FIELD REFERENCE\MASTERS\Exploration Log Key-2018.ai // user: jinman // last saved: 12/31/2018



NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1103, -122.8061 ATP 01
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 268’
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material o Depth
eonll|  Elimentoein? [Sampl| weter Comnt (® Blouss|  Tesis | Maer i
y TOPSOIL
| SILTY SAND (SM); loose, dry, brown; fine sand; some
1-[ roots, decomposed organic matter, and woody debris.
— f i — — — — —
17267 Srcavatod material. VASHON TILL !
SILTY SAND WITH GRAVEL (SM); medium dense,
{1-]'| slightly moist, mottled orange, brown, and gray; fine to
1111{] coarse sand; fine to coarse, rounded to subrounded gravel;
2 1266 — T - T-probe =< 1" -1 1 ]| rounded 3- to 5-inch diameter cobbles; few roots. T2
vk
3 +265 Difficulty digging. ——t — — -3
4 7264 @ « 1T N T-probe =< 111 [ || Becomes very dense, light gray; trace rounded 3-inch 4
hd @ T1.]-'11| diameter cobbles; massive structure with socketing; few
1.1 faceted gravel.
5 1263 )
6 1262 ol . T - ps.mc 11 LT - 6
G| e FC=31.5% || (1|}
7 1261 T - -7
8 1260 T - - 8
9 1259 — T - 111 -9
Machine limited end of (% 3 | ® raoan9% [T
excavation. L AERNAS
Bottom of exploration at 9.5 ft. bgs.
107258 Note: No sidewall caving observed. T10
11257 T - TN
121256 T - T12
131255 T - T13
141254 T - T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
23 £e Log
gF =58 Logged by: CAL ATP-01
Approved by: AJD 8/3/2021 Sheet 1 of 1




ect

Madrona Ridge Development - 210338

Geotechnical Exploration Log

Project Address & Site Specific Location

Coordinates (Lat,Lon WGS84)

Exploration Number

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1107, -122.8061 ATP 02
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 268’
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material ot Depth
(f‘;‘;t) (fei‘{) é’; ?r:?:llaolir:)n %leaﬁg T?;T;?IS , V:gterz (gon\t;znt (4 f;):o Blows/6 Tests '?y?)rela Description ®
y TOPSOIL
SILTY SAND WITH GRAVEL (SM); loose, dry, brown;
{1 fine sand; fine to coarse, rounded gravel; trace 3- to 5-inch
1111{] diameter, rounded to subrounded cobbles; some roots,
11267 Bk Wit e, bl — | || n T.probe =3-41] | ]]]\decomposed organic matter, and woody debris. m1
K T VASHON TILL
] {]| SILTY SAND WITH GRAVEL (SM); medium dense to
11| dense, slightly moist, mottled orange, brown, and gray; fine
2 +266 Difficulty digging. . ——t—1 — Toorobe =< 111 || to coarse sand; fine to coarse, rounded to subrounded + 2
fBeZT%Z? down 1o 2 w ol e 'Fpéiéz[zoo/ - "1.1| gravel; rounded 3- to 5-inch diameter cobbles; few roots.
3 1265 —T— — -3
4 7264 [ | - e I T-probe =< 1 1 -4
VK |
] -|'{l Becomes very dense, light gray; trace rounded 3-inch
1 111-|-| diameter cobbles; massive structure with socketing; few |
5 1263 T-probe =< 1" 1| |-| || faceted gravel. S
6 1262 T - - 6
7 +261 Difficulty digging. — = — — -7
™ 3
8 1260 T - - 8
9 1259 T - -9
101258 T10
11257 T - TN
Bottom of exploration at 11.5 ft. bgs.
127256 e I Note: No sidewall caving observed. T12
131255 T - T13
141254 T - T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
=g ge Log
gF =58 Logged by: CAL ATP-02
Approved by: AJD 8/3/2021 Sheet 1 of 1




ect

Madrona Ridge Development - 210338

Geotechnical Exploration Log

Project Address & Site Specific Location

Coordinates (Lat,Lon WGS84)

Exploration Number

NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1102, -122.8067 ATP 03
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 272
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl 0 | Material ot Depth
(f‘;‘;t) (fei‘{) é’; ?r:?:llaolir:)n %leaﬁg T?;T;?IS , V:gterz (gon\t;znt (4 f;):o Blows/6 Tests '?y?)rela Description ®
T-probe =1"-2f -|.| - { - FILL
| SILTY SAND (SM); loose to medium dense, dry, brown;
] 1"l fine sand; fine to coarse, rounded to angular gravel; few
T branches, decomposed organics, and woody debris; trace
11271 Backfiledwith . ™1 [ 1~ [ n Tprobe =< 11| [ \plastic coated wire and rusted fencing pieces. [ 1
1t VASHON TILL
] SILTY SAND WITH GRAVEL (SM); dense, slightly moist
17| to moist, mottled orange, brown, and gray; fine to coarse
2 +270 ——t—r — -['t.1| sand; fine to coarse, rounded to subrounded gravel; few + 2
1.1 roots.
3 269 —T— — -3
4 1268 | e 7] T-probe =< 1] g :_ I M4
] 11| Becomes very dense, moist, light gray; trace rounded 3-
1 1 [-[-| to 5-inch diameter cobbles; massive structure with L
5 267 "| {|"| socketing; few faceted gravel. 5
6 1266 T - - 6
7 1265 — T - PS. MC -7
VR
8 1264 T - - 8
Difficulty digging.
9 1263 T - -9
101262 T10
117261 R ’ Bottom of exploration at 11 ft. bgs. "
Note: No sidewall caving observed.
127260 T - T12
131259 T - T13
14258 T - T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
23 £e Log
gF =58 Logged by: CAL ATP-03
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1102, -122.8100 ATP 04
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 293'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material ot Depth
eonll|  Elimentoein? [Sampl| weter Comnt (® Blouss|  Tesis | Maer i
y TOPSOIL
| SILTY SAND (SM); loose, dry, brown; fine sand; some
1-[ roots, decomposed organic matter, and woody debris.
— f i _—t — - 4 — —
17292 Srcavatod material. VASHON TILL !
| i SILTY SAND (SM); dense, slightly moist, mottled orange,
- T-probe =< 1"} [{1-|'| brown, and gray; fine to coarse sand; few fine to coarse,
W 0 "1 1] rounded to subrounded gravel; few roots.
2 1291 — T T - 2
37290 L T SILTY SAND (SM). very dense, slightly moist, light gray: | °
‘| fine to coarse sand; few fine to coarse, rounded to
{1-]'| subrounded gravel; massive structure with socketing;
| ) || volcanic and granitic gravel; few faceted gravel.
47289 | ~ T T-probe =< 1"t I'| [-| 1 -4
VE -
Difficulty digging. —
5 288 )
6 287 T T - 6
7 1286 T T -7
Bottom of exploration at 7.5 ft. bgs.
8 7285 B Note: No sidewall caving observed. Practical refusal on -8
dense soils.
9 1284 T T -9
10283 T10
11282 T T TN
121281 T T T12
131280 T T T13
14279 T T T14
Legend Plastic Limit ——— Liquid Limit ] .
o[B8 Grab sample o No Water Encountered See Exploration Log Key for explanation Exploration
ag Fol] Log
£ > T 3
57 =8 Logged by: CAL ATP-04
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1124, -122.8074 ATP 05
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 277
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂmﬁ}g&ggzgﬁgd %%‘;ﬂ'l‘; , V:gter Con;tznt (:f;)zo Blows/6|  Tests M?;‘;re'a' Description D?f?)m
T-probe =3-4"1 |.[ | { . TOPSOIL
| SILTY SAND (SM); medium dense, dry, brown; fine sand;
{1-|'| some roots, decomposed organic matter, charcoal, and
114] woody debris.
11276 Backfilled with - — = - ]
excavated material. VASHON TILL
SILTY SAND (SM); dense, slightly moist, mottled orange,
{1-|'| brown, and gray; fine to coarse sand; few fine to coarse,
| ) || rounded to subrounded gravel; few roots.
27215 | - T T-probe =< 1"t I'| [-| | m2
) |
3 1274 T -3
4 1273 — T e HE ~ 4
ol s | e ree s L
hd FC=33.8%
‘| SILTY SAND WITH GRAVEL (SM); very dense, slightly
1 ‘| moist, light gray; fine to coarse sand; fine to coarse,
57272 {1-]'| rounded to angular gravel; trace rounded 3- to 5-inch 5
11| diameter cobbles; massive structure with socketing; few
"|-| faceted gravel.
6 1271 — T - 6
7 1270 — T -7
W 3
] Bottom of exploration at 7.5 ft. bgs.
8 7269 ] T Note: No sidewall caving observed. Practical refusal on 8
dense soils.
9 1268 — T -9
101267 T10
117266 — T TN
121265 — T T12
131264 — T T13
147263 — T T14
Legend Plastic Limit ——— Liquid Limit ] .
o[B8 Grab sample o No Water Encountered See Exploration Log Key for explanation Exploration
ag Fol] Log
£ > T 3
57 =8 Logged by: CAL ATP-05
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1121, -122.8073 ATP 06
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 277
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂmﬁ}g&ggzgﬁgd %%‘;ﬂ'l‘; , V:gter Con;tznt (:f;)zo Blows/6|  Tests M?;‘;re'a' Description D?f?)m
y TOPSOIL
SILTY SAND (SM); loose to medium dense, dry, brown;
1{7\fine sand; some roots, decomposed organic matter, and
_ _ |-| \woody debris.
17276 Sntavetad materil RN T-probe =< 111 [{{ | VASHON TILL -1
114 ] SILTY SAND WITH GRAVEL (SM); medium dense to
||| dense, moist, mottled orange, brown, and gray; fine to
||| coarse sand; fine to coarse, rounded to subrounded gravel;
2 +275 — — — — 1+ "] rounded 3-inch to 4-inch diameter cobbles; few roots. + 2
3 1274 — - =1 -3
4q2rs @ - _“ 117 T-ng%beM =C< 1 :' || Becomes very dense, light gray; trace rounded 3-inch M4
hd @ Fc=33.8% [1-|11.]-| diameter cobbles; massive structure with socketing; few
.|| faceted gravel.
5 272 )
VE :
67271 ] | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense sails.
7 1270 — T -7
8 1269 — T - 8
9 1268 — T -9
101267 T10
117266 — T TN
121265 — T T12
131264 — T T13
147263 — T T14
Legend Plastic Limit ——— Liquid Limit ] .
o[B8 Grab sample o No Water Encountered See Exploration Log Key for explanation Exploration
ag Fol] Log
£ > T 3
57 =8 Logged by: CAL ATP-06
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1113, -122.8091 ATP 07
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 293'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂﬁ:ﬁ}g%gg:;ﬁgd ?;’g;ﬂ'g , V:gter Con;tznt (:f;)zo Blows/6|  Tests M%t,;relal Description D?f?)m
y TOPSOIL
| SILTY SAND (SM); loose, dry, brown; fine sand; some
1-[ roots, decomposed organic matter, and woody debris.
— f i — — — — [ R —
17292 Srcavatod material. W VASHON TILL !
] @ SILTY SAND (SM); medium dense to very dense, slightly
T-probe {1-| moist, mottled orange, brown, and gray; fine to coarse
=0.5-4" "]{| sand; few fine to coarse, rounded to subrounded gravel;
2 1291 e e e "|-| few roots; trace oxidized iron bearing minerals. -2
3 290 —t—F4—t+ -3
41289 — == Ay . 4
T-probe =< 1" 1| ||| SILTY SAND WITH GRAVEL (SM); very dense, slightly
| |1 moist, light gray; fine to coarse sand; fine to coarse,
"|'| rounded to subrounded gravel; trace rounded 3-inch
-['I-1.| diameter cobbles; massive structure with socketing; few
51288 11| faceted gravel. -5
i
6 7287 ] | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 1286 — T -7
8 1285 — T - 8
9 1284 — T -9
10283 T10
11282 — T TN
121281 — T T12
131280 — T T13
14279 — T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o | Grab sample L No Water Encountered of sy mt’)) ols 9 fey P Exploration
=g ge Log
gF =58 Logged by: CAL ATP-07
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1106, -122.8090 ATP 08
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 289"
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/8/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂmﬁ}g&ggzgﬁgd %%‘;ﬂ'l‘; , V:gter Con;tznt (:f;)zo Blows/6|  Tests M?;‘;re'a' Description D?f?)m
T-probe =1" [ L[] TOPSOIL
| SILTY SAND (SM); dense, slightly moist, brown; fine
‘| sand; some roots, decomposed organic matter, and woody
— f i — — [ R —
17288 Srcavatod material. VASHON TILL !
SILTY SAND WITH GRAVEL (SM); dense to very dense,
{1-['| moist, mottled orange, brown, and gray; fine to coarse
"| {] sand; fine to coarse, rounded to subrounded gravel; few
2 287 — T - 2
"~ T-probe
@v » =0.5-2"
3 1286 — =1 -3
47285 T 117 T-probe =< 111 [ || Becomes very dense, moist, light gray; massive structure T4
) . ] 1’| with socketing; few faceted gravel.
Difficulty digging. .
5 1284 )
Difficulty digging.
67283 | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 282 — T -7
8 281 — T - 8
9 280 — T -9
10279 T10
11278 — T TN
12277 — T T12
131276 — T T13
14275 — T T14
Legend Plastic Limit ——— Liquid Limit ] .
o[B8 Grab sample o No Water Encountered See Exploration Log Key for explanation Exploration
ag Fol] Log
£ > T 3
57 =8 Logged by: CAL ATP-08
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1108, -122.8109 ATP 09
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 294’
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material ot Depth
eonll|  Elimentoein? [Sampl| weter Comnt (® Blouss|  Tesis | Maer i
T-probe =6" [ .|| ]- TOPSOIL
| SILTY SAND (SM); medium dense, slightly moist, brown;
1{\fine sand; fine to coarse, rounded gravel; some roots,
_ _ |-| \decomposed organic matter, and woody debris.
1298 et el T - VASHON TILL B
% 0 1441 SILTY SAND WITH GRAVEL (SM); dense to very dense,
| ||| moist, mottled orange, brown, and gray; fine to coarse
AT sand; fine to coarse, rounded to subrounded gravel; trace
2 1292 === 1 — T-probe =137 {. 1 rounded 3-inch diameter cobble; few roots. +2
3 291 T -3
Difficulty digging.
4 _-290 T T T—probe =< 1".. i B 4
Difficulty digging. . . .
|'1.[| Becomes very dense, light gray; massive structure with
5 1289 11- | socketing; few faceted gravel. L5
Difficulty digging. — ps mc LT
RIS FC=35.5% || ||}
6 7288 ] T Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 287 T T -7
8 286 T T - 8
9 1285 T T -9
101284 T10
11283 T T TN
121282 T T T12
13281 T T T13
14280 T T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
23 £e Log
gF =58 Logged by: CAL ATP-09
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1109, -122.8112 ATP 1 0
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 293'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂmﬁ}g&ggzgﬁgd %%‘;ﬂ'l‘; , V:gter Con;tznt (:f;)zo Blows/6|  Tests M?;‘;re'a' Description D?f?)m
T-probe =6" [ .|| ]- TOPSOIL
| SILTY SAND (SM); medium dense, dry, brown; fine sand;
{1-|'| some roots, decomposed organic matter, and woody
114 debris.
1 . . I O Al
17292 Srcavatod material. VASHON TILL !
SILTY SAND WITH GRAVEL (SM); very dense, slightly
{1-]'| moist, mottled orange, brown, and gray; fine to coarse
11114/ sand; fine to coarse, rounded to subrounded gravel; trace
2 1291 — i Sl e e T-probe =< 1" -1 1 |']-| rounded 5-inch diameter cobbles; few roots. -2
o | o ps,Mc ~ [{
Difficulty digging. il FC=34.4% |-
3 1290 — - =1 -3
47289 T 117 T-probe =< 111 [ || Becomes light gray; massive structure with socketing; M4
) o TL]1| few faceted gravel.
Difficulty digging. .
5 288 )
6 7287 | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 1286 — T -7
8 1285 — T - 8
9 1284 — T -9
10283 T10
11282 — T TN
121281 — T T12
131280 — T T13
14279 — T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
=g ge Log
gF =58 Logged by: CAL ATP-10
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1115, -122.8116 ATP 1 1
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 295'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material ot Depth
eonll|  Elimentoein? [Sampl| weter Comnt (® Blouss|  Tesis | Maer i
T-probe =3-4"1 |.[ | { . TOPSOIL
| SILTY SAND (SM); medium dense, dry, brown; fine sand;
{1-|'| some roots, decomposed organic matter, and woody
114 debris.
1 . . I O Al
17294 Srcavatod material. VASHON TILL !
1. SILTY SAND WITH GRAVEL (SM); dense to very dense,
T-probe =1-2'1.| [ | |-|'| slightly moist, mottled orange, brown, and gray; fine to
‘1.1 1]1]| coarse sand; fine to coarse, rounded to subrounded gravel;
2 1293 T '] rounded 3-inch to 8-inch diameter cobbles; few 12-inchto T 2
-I-| 14-inch boulders; few roots.
3 1292 — T -3
Rz
47291 T || Becomes very dense, moist, light gray; massive structure T4
1’| with socketing; few faceted gravel.
57290 @ T-probe =< 1" i m o
i
6 289 — T T - 6
7 1288 T T -7
8 287 T T - 8
9 1286 T T -9
107285 3-inch pocket of gray fine to medium sand T
Difficulty diging.
111284 T T TN
1277283 T Bottom of exploration at 12 ft. bgs. 12
Note: No sidewall caving observed.
131282 T T T13
14281 T T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
=g ge Log
gF =58 Logged by: CAL ATP-11
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1118, -122.8111 ATP 1 2
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 302
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
Depth| Elev. Exploration Notes and Sampl o | Material ot Depth
(f‘;‘;t) (fei‘{) é’; ?r:?:llaolir:)n %Zfaﬁg T?;T;?IS , V:gterz (gon\t;znt (4 f;):o Blows/6 Tests '?y?)rela Description ?f?)
T-probe =1-4"1 || {- | FILL
| SILTY SAND (SM); medium dense, slightly moist, brown;
{-.|'| fine to coarse sand; fine to coarse, rounded to subrounded
11114 gravel; little to some tree branches, logs, roots,
11301 Backfilled with T T T T\decomposed grass, wire fence pieces, plastic twine. m1
excavated material. AR
111 OLDER TOPSOIL
Tprobe =1* [T 111 ]| SILTY SAND (SM); loose, slightly moist, light brown; fine
-1 1 '|-||sand; some roots, decomposed organic matter, and woody
2 1300 — =1 | |debris. + 2
| VASHON TILL
__ it SILTY SAND WITH GRAVEL (SM); very dense, slightly
T-probe =< 1"t || |- 1] . o
{71[J-}.| moist, mottled orange, brown, and gray; fine to coarse
3 Logg L . 1-'|-{ sand; fine to coarse, rounded to subrounded gravel; few L 3
171-1| roots.
4 7298 | 117 1| Becomes light gray; trace rounded 3- to 5-inch diameter M4
| -t [1]-[| cobbles; massive structure with socketing; few faceted
- T-probe =< 1" {.| 1| |-| gravel.
o & T
5 1297 Difficulty digging. — 5
6 7296 | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 295 — T -7
8 1294 — T - 8
9 293 — T -9
101292 T10
11291 — T TN
121290 — T T12
131289 — T T13
147288 — T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o | Grab sample L No Water Encountered of sy mt’)) ols 9 fey P Exploration
23 £e Log
gF =58 Logged by: CAL ATP-12
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1129, -122.8106 ATP 1 3
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 304'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂmﬁ}g&ggzgﬁgd %%‘;ﬂ'l‘; , V:gter Con;tznt (:f;)zo Blows/6|  Tests M?;‘;re'a' Description D?f?)m
T-probe =3" [ [ ]- TOPSOIL
| SILTY SAND (SM); medium dense, slightly moist, light
{1-|'| brown; fine sand; some roots, decomposed organic matter,
"I {] and woody debris.
1 1303 Backfilled with ] ]
excavated material. VASHON TILL
SILTY SAND WITH GRAVEL (SM); very dense, slightly
{1-['| moist, mottled orange, brown, and gray; fine to coarse
| ) || sand; fine to coarse, rounded to subrounded gravel; few
2 1302 @ 1 T-probe =< 111 || || {| roots. -2
b !
Difficulty digging. —
3 301 T -3
4 7300 T T-probe =< 171 1| {1 . Becomes, light gray; trace rounded 3-inch diameter M4
TL]-11| cobbles; massive structure with socketing; few faceted
11 gravel.
5 299 )
I
6 7298 ] | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 297 — T -7
8 1296 — T - 8
9 1295 — T -9
101294 T10
11293 — T TN
121292 — T T12
131291 — T T13
14290 — T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o |M Grab sample L No Water Encountered of sy mt’)) ol 9 fey P Exploration
=g ge Log
gF =58 Logged by: CAL ATP-13
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1130, -122.8099 ATP 1 4
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 306'
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂﬁ:ﬁ}g%gg:;ﬁgd ?;’g;ﬂ'g , V:gter Con;tznt (:f;)zo Blows/6|  Tests M%t,;relal Description D?f?)m
T-probe y FILL
=rs SILTY SAND WITH GRAVEL AND COBBLES (SM);
1{7|loose to medium dense, dry, light brown; fine to coarse [
|-||sand; fine to coarse, rounded gravel; 3-inch diameter
1 1305 Backfilled with T T rounded cobbles; little roots, woody debris, and alumium T 1
excavated material. AR
.| |bottle cap.
BURIED TOPSOIL
1J11 SILTY SAND WITH GRAVEL (SM); loose, dry, brown;
2 304 — T Torobe "|'| [fine to coarse sand; fine, rounded to subrounded gravel; |- 2
w b et -| -1.| lsome roots, decomposed organic matter, and woody
L -1 |4 debris.
VASHON TILL
3 1303 —_ J R 1| SILTY SAND WITH GRAVEL (SM); dense to very dense, 1 3
|1 slightly moist, mottled orange, brown, and gray; fine to
1.]| coarse sand; fine to coarse, rounded to subrounded gravel;
-1 11 little to some rounded 5-inch diameter cobbles; few roots.
4 7302 T 117 T-probe =< 111 [ || Becomes very dense, light gray; massive structure with 4
] 1’| socketing; few faceted gravel.
5 301 )
6 300 — T - 6
i
Difficulty digging. —
7 1299 — T -7
Bottom of exploration at 7.5 ft. bgs.
8 7298 ] T Note: No sidewall caving observed. Practical refusal on 8
dense soils.
9 297 — T -9
107296 T10
111295 — T TN
121294 — T T12
137293 — T T13
14292 — T T14
Legend Plastic Limit ——— Liquid Limit ] .
o |M Grabsample L No Water Encountered gfe gyﬁﬁ’ (L(I:\Sratlon Log Key for explanation Exploration
g8 £e Log
gF =58 Logged by: CAL ATP-14
Approved by: AJD 8/3/2021 Sheet 1 of 1




NEW STANDARD EXPLORATION LOG TEMPLATE P:\GINTW\PROJECTS\210338 MADRONA RIDGE.GPJ August 5, 2021

Madrona Ridge Development - 210338 Geotechnical Exploration Log
ect Project Address & Site Specific Location Coordinates (Lat,Lon WGS84) Exploration Number
CONSULTING 1601 Rainier Street, Port Townsend, Washington, See Figure 2 48.1122, -122.8094 ATP 1 5
Contractor Equipment Sampling Method Ground Surface Elev. (NAVD88) =
. John Deere 50G Mini
Seton Construction, Inc. Excavator Grab 302
Operator Exploration Method(s) Work Start/Completion Dates Top of Casing Elev. (NAVD88) | Depth to Water (Below GS)
Kyle Excavator 7/9/2021 NA No Water Encountered
. Blows/foot A .
E()ff;‘é}? E‘L(:S Eé’ﬂﬁ:ﬁ}g%gg:;ﬁgd ?;’g;ﬂ'g , V:gter Con;tznt (:f;)zo Blows/6|  Tests M%t,;relal Description D?f?)m
T-probe =3-4"1 |.[ | { . TOPSOIL
| SILTY SAND WITH GRAVEL (SM); medium dense,
HiA -] slightly moist, dark brown; fine to medium sand; fine to
‘1 1.1]{] coarse, rounded to subangular gravel; rounded 3- to 5-inch
11301 Backfiled with e e e TT M diameter cobbles; some roots, decomposed organic ~ 1
: | \matter, and woody debris. [
T-probe - VASHON TILL
=0.5-3" 11 SILTY SAND WITH GRAVEL (SM); medium dense to
2 1300 =TT "|'| very dense, moist, mottled orange, brown, and gray; fine to - 2
- -1.| coarse sand; fine to coarse, rounded to subrounded gravel;
| -|-|"|{ rounded 3-inch to 4-inch diameter cobbles; one 12-inch
w 5 1 diameter boulder; few roots.
3 299 — 1T -3
4 1298 T T T—probe=<1":-..-.-': M4
57297 {.|'t1| Becomes very dense, moist, light gray; massive structure [
| 11 with socketing; few faceted gravel.
i
6 7296 ] | 117 Bottom of exploration at 6 ft. bgs. 6
Note: No sidewall caving observed. Practical refusal on
dense soils.
7 295 — T -7
8 1294 — T - 8
9 293 — T -9
101292 T10
11291 — T TN
121290 — T T12
131289 — T T13
147288 — T T14
Legend Plastic Limit ——— Liquid Limit See Exl Log Kev f |
ee Exploration Log Key for explanation -
o | Grab sample L No Water Encountered of sy mt’)) ols 9 fey P Exploration
23 £e Log
gF =58 Logged by: CAL ATP-15
Approved by: AJD 8/3/2021 Sheet 1 of 1




APPENDIX B

Laboratory Testing Results



ASPECT CONSULTING

B.Geotechnical Laboratory Testing

Geotechnical laboratory tests were conducted on selected soil samples collected during
the field exploration program. The tests performed, and the procedures followed are
outlined below. The laboratory tests were conducted by Phoenix Soil Research in general
accordance with appropriate ASTM International (ASTM) test methods.

B.1. Particle-Size Analyses, PS

A particle-size analysis was performed on six selected soil samples in general accordance
with ASTM D6913. This test method allows for the laboratory determination of the
percent of the size fractions (by weight) of coarse-grained soil and the percent of fines in
a soil sample. The result of the test is presented in this appendix as curves depicting the
percent finer by weight versus grain size.

B.2. Moisture Content Determination, MC

All six of the selected soil samples previously mentioned plus one additional sample were
submitted for analysis of water content by the ASTM D2216 test method. This test
method allows for the laboratory determination of the moisture (water) content of a soil
sample by measuring and recording the mass of a sample before and then after drying.
Test results are illustrated graphically on the boring logs in Appendix A and tabulated in
this appendix.

PROJECT NO. 210338 » AUGUST 6, 2021 FINAL



MATERIALS TESTING & CONSULTING, INC.

Moisture Content - ASTM C566, ASTM D2216

Project: Q.C. - Madrona Ridge Client: Aspect Consulting
Project #: 21B077-17
Date Received: July 15,2021 Sampled by: Client

Date Tested: July 16, 2021 Tested by: C. Kriss

Sample # Location Tare Wet + Tare Dry + Tare [Wgt. Of Moisture] Wgt. Of Soil % Moisture
B21-1074 ATP-01, S-3 @ 6.0 ft 414.2 1372.6 1319.8 52.8 905.6 5.8%
B21-1075 ATP-01, S-4 @ 9.5 ft 394.8 1078.1 1043.8 343 649.0 5.3%
B21-1076 ATP-02,S-2 @ 2.0 ft 379.6 1140.5 1095.8 44.7 716.2 6.2%
B21-1077 ATP-03,S-2 @ 7.0 ft 394.2 1203.0 1154.2 48.8 760.0 6.4%
B21-1078 ATP-05+ 06, S-2/5-1 @ 4.0 ft 379.8 907.5 857.2 50.3 477.4 10.5%
B21-1079 ATP-09,S-2 @ 6.0 ft 420.8 840.8 824.5 22.3 403.7 5.5%
B21-1080 ATP-10, S-1 @ 2.0 ft 419.3 643.3 624.9 18.4 205.6 8.9%

All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of conclusions or extracts from or regarding our reports is

reserved pending our written approval.

Reviewed by:

Meghan Blodgett-Carrillo
Environmental e Geotechnical Engineering ® Special Inspection @ Non-Destructive Testing e Materials Testing
Burlington | Olympia | Bellingham | Silverdale | Tukwila
360.755.1990
www.mtc-inc.net



MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:
Client:
Source:

Q.C. - Madrona Ridge

21B077-17
Aspect Consulting

ATP-01, S-3 @ 6.0 ft

Date Received: 15-Jul-21
Sampled By: Client
Date Tested: 16-Jul-21

Tested By: C. Kriss

Unified Soil Classification System, ASTM-2487
SM, Silty Sand
Sample Color:

grayish-brown

ACCREDITEDI

Certificate #: 1366.01

Sample#: B21-1074
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.012 mm % Gravel = 0.0% Coeff. of Curvature, Cc = 0.77
Specifications D= 0.024 mm % Sand = 68.5% Coeff. of Uniformity, Cy = 11.66
No Specs Dgsy= 0.036 mm % Silt & Clay = 31.5% Fineness Modulus = 1.35
Sample Meets Specs ? N/A D)= 0.071 mm Liquid Limit = n/a Plastic Limit = n/a
Dsy= 0.195 mm Plasticity Index = n/a Moisture %, as sampled = 5.8%
Dgoy= 0.278 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Degpy= 1.751 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 32/79 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs © g 393338988
US Metric Passing Passing Max Min IS DB OHP eV 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0% 3
8.00" 200.00 100% 100.0% 0.0% \ 90.0%
6.00" 150.00 100% 100.0% 0.0% %
4.00" 100.00 100% 100.0% 0.0% o N, w0on
3.00" 75.00 100% 100.0% 0.0% o
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 70% 70.0%
1.75" 45.00 100% 100.0% 0.0% \
1.50" 37.50 100% 100.0% 0.0%
1.25" 31.50 100% 100.0% 0.0% 0% €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 1 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 8
5 50% 50.0% I
5/8" 16.00 100% 100.0% 0.0% *‘
12" 12.50 100% 100% 100.0% 0.0% <
3/8" 9.50 100% 100% 100.0% 0.0% 40% \‘ 4007
1/4" 6.30 100% 100.0% 0.0% K
#4 4.75 100% 100% 100.0% 0.0% X
#8 2.36 93% 100.0% 0.0% % 00%
#10 2.00 92% 92% 100.0% 0.0%
#16 1.18 85% 100.0% 0.0% 2% 200%
#20 0.850 82% 100.0% 0.0%
#30 0.600 79% 100.0% 0.0%
#40 0.425 78% 78% 100.0% 0.0% 10% 10.0%
#50 0.300 63% 100.0% 0.0%
#60 0.250 57% 100.0% 0.0%
#80 0.180 48% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 45% 45% 100.0% 0.0%
#140 0.106 37% 100.0% 0.0% Particle Size (mm}
#170 0.090 34% 100.0% 0.0%
#200 0.075 31.5% 31.5% 100.0% 0.0% + Sieve Sizes i e Maix SpECS e e Min SpECS et SiVE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.

Comments:

Reviewed by:

)

7
W o

i

Meghan Blodgett-Carrillo

Environmental @ Geotechnical Engineering e Special Inspection ® Non-Destructive Testing e Materials Testing
Burlington | Olympia | Bellingham | Silverdale | Tukwila

360.755.1990
www.mtc-inc.net




MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:
Client:
Source:

Q.C. - Madrona Ridge

21B077-17
Aspect Consulting

ATP-01, S-4 @ 9.5 ft

Date Received: 15-Jul-21
Sampled By: Client
Date Tested: 16-Jul-21

Tested By: C. Kriss

Unified Soil Classification System, ASTM-2487
SM, Silty Sand
Sample Color:

grayish-brown

ACCREDITEDI

Certificate #: 1366.01

Sample#: B21-1075
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.012 mm % Gravel = 0.0% Coeff. of Curvature, Cc = 0.76
Specifications D= 0.023 mm % Sand = 67.8% Coeff. of Uniformity, Cy, = 11.84
No Specs Dg5y= 0.035 mm % Silt & Clay = 32.2% Fineness Modulus = 1.37
Sample Meets Specs ? N/A D)= 0.070 mm Liquid Limit = n/a Plastic Limit = n/a
Dysgy= 0.185 mm Plasticity Index = n/a Moisture %, as sampled = 5.3%
Dgoy= 0.276 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dgpy= 1.878 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio=  8/19 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs «© ©g393335988
US Metric Passing Passing Max Min WS B S rd e 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0% \‘,
8.00" 200.00 100% 100.0% 0.0% 0% 1 90.0%
6.00" 150.00 100% 100.0% 0.0% \
4.00" 100.00 100% 100.0% 0.0% oo A\ w00x
3.00" 75.00 100% 100.0% 0.0% ™ e
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 70% 70.0%
1.75" 45.00 100% 100.0% 0.0% \
1.50" 37.50 100% 100.0% 0.0%
1.25" 31.50 100% 100.0% 0.0% 0% €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 8
® 50% Y 500% o
5/8" 16.00 100% 100.0% 0.0% \‘
12" 12.50 100% 100% 100.0% 0.0% \
3/8" 9.50 100% 100% 100.0% 0.0% 40% \ 4007
1/4" 6.30 100% 100.0% 0.0% K
#4 4.75 100% 100% 100.0% 0.0% .
#8 2.36 92% 100.0% 0.0% % 00%
#10 2.00 91% 91% 100.0% 0.0%
#16 1.18 83% 100.0% 0.0% 2% 200%
#20 0.850 80% 100.0% 0.0%
#30 0.600 78% 100.0% 0.0%
#40 0.425 76% 76% 100.0% 0.0% 10% 10.0%
#50 0.300 63% 100.0% 0.0%
#60 0.250 57% 100.0% 0.0%
#80 0.180 49% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 46% 46% 100.0% 0.0%
#140 0.106 38% 100.0% 0.0% Particle Size (mm}
#170 0.090 35% 100.0% 0.0%
#200 0.075 32.2% 32.2% 100.0% 0.0% + Sieve Sizes i e Maix SpECS e e Min SpECS et Si2VE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:
Client:
Source:

Q.C. - Madrona Ridge

21B077-17
Aspect Consulting

ATP-02,S-2 @ 2.0 ft

Date Received: 15-Jul-21
Sampled By: Client
Date Tested: 16-Jul-21

Tested By: C. Kriss

Unified Soil Classification System, ASTM-2487
SM, Silty Sand
Sample Color:
brown

ACCREDITEDI

Certificate #: 1366.01

Sample#: B21-1076
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.019 mm % Gravel = 0.0% Coeff. of Curvature, Cc = 1.19
Specifications D= 0.037 mm % Sand = 79.8% Coeff. of Uniformity, Cy = 12.70
No Specs Dg5y= 0.056 mm % Silt & Clay = 20.2% Fineness Modulus = 2.06
Sample Meets Specs ? N/A D)= 0.145 mm Liquid Limit = n/a Plastic Limit = n/a
Dysgy= 0.335 mm Plasticity Index = n/a Moisture %, as sampled = 6.2%
Dgpy= 0.472 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dgpy= 3.186 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio = 16/47 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs v £ 25393333888
US Metric Passing Passing Max Min PRI S S8 S rdiared 100.0%
12.00" 300.00 100% 100.0% 0.0% \
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 0% 90.0%
6.00" 150.00 100% 100.0% 0.0% %
4.00" 100.00 100% 100.0% 0.0% o “\ w0on
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 70% * 70.0%
1.75" 45.00 100% 100.0% 0.0% \ X
1.50" 37.50 100% 100.0% 0.0% N,
1.25" 31.50 100% 100.0% 0.0% 0% Y €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 0% 500% 8
5/8" 16.00 100% 100.0% 0.0% * ! *
12" 12.50 100% 100% 100.0% 0.0% \
3/8" 9.50 100% 100% 100.0% 0.0% 40% 1t 4007
1/4" 6.30 100% 100.0% 0.0% \
#4 4.75 100% 100% 100.0% 0.0% K
#8 2.36 85% 100.0% 0.0% % \ 00%
#10 2.00 82% 82% 100.0% 0.0% %
#16 1.18 70% 100.0% 0.0% 2% 200%
#20 0.850 66% 100.0% 0.0%
#30 0.600 62% 100.0% 0.0%
#40 0.425 59% 59% 100.0% 0.0% 10% 10.0%
#50 0.300 46% 100.0% 0.0%
#60 0.250 41% 100.0% 0.0%
#80 0.180 34% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 31% 31% 100.0% 0.0%
#140 0.106 25% 100.0% 0.0% Particle Size (mm}
#170 0.090 22% 100.0% 0.0%
#200 0.075 20.2% 20.2% 100.0% 0.0% + Sieve Sizes i e Maix SpECS 8 = Min Specs et Si2VE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:
Client:
Source:

Q.C. - Madrona Ridge

21B077-17

Aspect Consulting

ATP-05+06, S-2/S-1 @ 4.0 ft

Date Received: 15-Jul-21
Sampled By: Client
Date Tested: 16-Jul-21

Tested By: C. Kriss

Unified Soil Classification System, ASTM-2487
SM, Silty Sand
Sample Color:
brown

ACCREDITEDI

Certificate #: 1366.01

Sample#f: B21-1078
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.011 mm % Gravel = 8.3% Coeff. of Curvature, Cc = 0.73
Specifications D= 0.022 mm % Sand = 57.9% Coeff. of Uniformity, Cy = 12.26
No Specs Dg5y= 0.033 mm % Silt & Clay = 33.8% Fineness Modulus = 1.55
Sample Meets Specs ? N/A D)= 0.067 mm Liquid Limit = n/a Plastic Limit = n/a
Dsy= 0.171 mm Plasticity Index = n/a Moisture %, as sampled = 10.5%
Dgpy= 0.272 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Degpy= 3.418 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio= 9/20 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs © g 393338988
US Metric Passing Passing Max Min IS DB OHP eV 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0% \
4.00" 100.00 100% 100.0% 0.0% o %, w0on
3.00" 75.00 100% 100.0% 0.0% ™
2.50" 63.00 100% 100.0% 0.0% ™
2.00" 50.00 100% 100.0% 0.0% 70% \ 70.0%
1.75" 45.00 100% 100.0% 0.0% \
1.50" 37.50 100% 100.0% 0.0%
1.25" 31.50 100% 100.0% 0.0% 0% ‘\’ €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 % 8
5 50% Ky 50.0% I
5/8" 16.00 99% 100.0% 0.0% *
12" 12.50 97% 97% 100.0% 0.0% \
3/8" 9.50 96% 96% 100.0% 0.0% 40% 4007
1/4" 6.30 93% 100.0% 0.0% ‘
#4 4.75 92% 92% 100.0% 0.0% X
#8 2.36 89% 100.0% 0.0% % 00%
#10 2.00 88% 88% 100.0% 0.0%
#16 1.18 81% 100.0% 0.0% 2% 200%
#20 0.850 79% 100.0% 0.0%
#30 0.600 76% 100.0% 0.0%
#40 0.425 75% 75% 100.0% 0.0% 10% 10.0%
#50 0.300 63% 100.0% 0.0%
#60 0.250 58% 100.0% 0.0%
#80 0.180 51% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 48% 48% 100.0% 0.0%
#140 0.106 40% 100.0% 0.0% Particle Size (mm}
#170 0.090 37% 100.0% 0.0%
#200 0.075 33.8% 33.8% 100.0% 0.0% + Sieve Sizes i e Maix SpECS e e Min SpECS et Si2VE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:

Q.C. - Madrona Ridge

21B077-17

Date Received: 15-Jul-21
Sampled By: Client

Unified Soil Classification System, ASTM-2487
SM, Silty Sand

Client: Aspect Consulting Date Tested: 16-Jul-21 Sample Color:
Source: ATP-09, S-2 @ 6.0 ft Tested By: C. Kriss gray [ACCREDITED]
Sample#: B21-1079 Certificate #: 1366.01
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.011 mm % Gravel = 11.5% Coeff. of Curvature, Cc = 0.79
Specifications D)= 0.021 mm % Sand = 53.0% Coeff. of Uniformity, Cy = 11.40
No Specs Dg5y= 0.032 mm % Silt & Clay = 35.5% Fineness Modulus = 1.56
Sample Meets Specs ? N/A D)= 0.063 mm Liquid Limit = n/a Plastic Limit = n/a
Dsgy= 0.145 mm Plasticity Index = n/a Moisture %, as sampled = 5.5%
Dgpy= 0.241 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dpy= 10.494  mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio= 5/11 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs © g 393338988
US Metric Passing Passing Max Min IS DB OHP eV 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0% \
4.00" 100.00 100% 100.0% 0.0% wor * w00
3.00" 75.00 100% 100.0% 0.0% e
2.50" 63.00 100% 100.0% 0.0% \
2.00" 50.00 100% 100.0% 0.0% 70% 70.0%
1.75" 45.00 100% 100.0% 0.0% \
1.50" 37.50 100% 100.0% 0.0% \
1.25" 31.50 100% 100.0% 0.0% 0% \ €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 ) 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 % 8
5 50% 50.0% I
5/8" 16.00 96% 100.0% 0.0%
12" 12.50 90% 90% 100.0% 0.0% \
3/8" 9.50 90% 90% 100.0% 0.0% 40% 3 4007
1/4" 6.30 89% 100.0% 0.0% i
#4 4.75 89% 89% 100.0% 0.0%
#8 2.36 87% 100.0% 0.0% % 00%
#10 2.00 87% 87% 100.0% 0.0%
#16 1.18 82% 100.0% 0.0% 2% 200%
#20 0.850 80% 100.0% 0.0%
#30 0.600 79% 100.0% 0.0%
#40 0.425 78% 78% 100.0% 0.0% 10% 10.0%
#50 0.300 66% 100.0% 0.0%
#60 0.250 61% 100.0% 0.0%
#80 0.180 54% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 51% 51% 100.0% 0.0%
#140 0.106 42% 100.0% 0.0% Particle Size (mm}
#170 0.090 39% 100.0% 0.0%
#200 0.075 35.5% 35.5% 100.0% 0.0% + Sieve Sizes i e Maix SpECS e e Min SpECS et SiVE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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MATERIALS TESTING & CONSULTING, INC.

Sieve Report

Project:
Project #:
Client:
Source:

Q.C. - Madrona Ridge

21B077-17
Aspect Consulting

ATP-10, S-1 @ 2.0 ft

Date Received: 15-Jul-21
Sampled By: Client
Date Tested: 16-Jul-21

Tested By: C. Kriss

Unified Soil Classification System, ASTM-2487
SM, Silty Sand
Sample Color:
reddish-brown

ACCREDITEDI

Certificate #: 1366.01

Sample#: B21-1080
ASTM D2216, ASTM D2419, ASTM D4318, ASTM D5281
D)= 0.011 mm % Gravel = 6.5% Coeff. of Curvature, Cc = 0.69
Specifications D= 0.022 mm % Sand = 59.1% Coeff. of Uniformity, Cy = 13.13
No Specs Dg5y= 0.033 mm % Silt & Clay = 34.4% Fineness Modulus = 1.57
Sample Meets Specs ? N/A D)= 0.065 mm Liquid Limit = n/a Plastic Limit = n/a
Dsgy= 0.170 mm Plasticity Index = n/a Moisture %, as sampled = 8.9%
Dgoy= 0.286 mm Sand Equivalent = n/a Req'd Sand Equivalent =
Dgpy= 2.951 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =
Dust Ratio= 11/23 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =
ASTM C136, ASTM D6913, ASTM C117
Actual Interpolated Grain Size Distrioution
Ci lative | Ci lative
Sieve Size Percent Percent Specs Specs © g 393338988
US Metric Passing Passing Max Min IS DB OHP eV 100.0%
12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0% 90.0%
6.00" 150.00 100% 100.0% 0.0% \
4.00" 100.00 100% 100.0% 0.0%
80% " 80.0%
3.00" 75.00 100% 100.0% 0.0% \ |
2.50" 63.00 100% 100.0% 0.0% Yoo,
2.00" 50.00 100% 100.0% 0.0% 70% ke 70.0%
1.75" 45.00 100% 100.0% 0.0%
1.50" 37.50 100% 100.0% 0.0%
1.25" 31.50 100% 100.0% 0.0% 0% €00%
1.00" 25.00 100% 100% 100.0% 0.0% 2 \ 2
3/4" 19.00 100% 100% 100.0% 0.0% 8 % 8
® 50% 5 500% o
5/8" 16.00 100% 100.0% 0.0% *
12" 12.50 100% 100% 100.0% 0.0% \
3/8" 9.50 98% 98% 100.0% 0.0% 40% 4007
1/4" 6.30 95% 100.0% 0.0% %
#4 4.75 94% 94% 100.0% 0.0% X
#8 2.36 89% 100.0% 0.0% % 00%
#10 2.00 88% 88% 100.0% 0.0%
#16 1.18 80% 100.0% 0.0% 2% 200%
#20 0.850 76% 100.0% 0.0%
#30 0.600 74% 100.0% 0.0%
#40 0.425 72% 72% 100.0% 0.0% 10% 10.0%
#50 0.300 61% 100.0% 0.0%
#60 0.250 57% 100.0% 0.0%
#80 0.180 51% 100.0% 0.0% ™ty o000 T Ay oot
#100 0.150 48% 48% 100.0% 0.0%
#140 0.106 40% 100.0% 0.0% Particle Size (mm}
#170 0.090 37% 100.0% 0.0%
#200 0.075 34.4% 34.4% 100.0% 0.0% + Sieve Sizes i e Maix SpECS e e Min SpECS et Si2VE ReSUIS
Copyright | Spears Engincering & Technical Services PS, 1996-98

“All results apply only to actual locations and materials tested. As a mutual protection to clients, the public and ourselves, all reports arc submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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for Use



ASPECT CONSULTING

REPORT LIMITATIONS AND GUIDELINES FOR
USE

Geoscience is Not Exact

The geoscience practices (geotechnical engineering, geology, and environmental science)
are far less exact than other engineering and natural science disciplines. It is important to
recognize this limitation in evaluating the content of the report. If you are unclear how
these "Report Limitations and Guidelines for Use" apply to your project or property, you
should contact Aspect Consulting, LLC (Aspect).

This Report and Project-Specific Factors

Aspect’s services are designed to meet the specific needs of our clients. Aspect has
performed the services in general accordance with our agreement (the Agreement) with
the Client (defined under the Limitations section of this project’s work product). This
report has been prepared for the exclusive use of the Client. This report should not be
applied for any purpose or project except the purpose described in the Agreement.

Aspect considered many unique, project-specific factors when establishing the Scope of
Work for this project and report. You should not rely on this report if it was:

e Not prepared for you;
e Not prepared for the specific purpose identified in the Agreement;
e Not prepared for the specific subject property assessed; or

e Completed before important changes occurred concerning the subject property,
project, or governmental regulatory actions.

If changes are made to the project or subject property after the date of this report, Aspect
should be retained to assess the impact of the changes with respect to the conclusions
contained in the report.

Reliance Conditions for Third Parties

This report was prepared for the exclusive use of the Client. No other party may rely on
the product of our services unless we agree in advance to such reliance in writing. This is
to provide our firm with reasonable protection against liability claims by third parties
with whom there would otherwise be no contractual limitations. Within the limitations of
scope, schedule, and budget, our services have been executed in accordance with our
Agreement with the Client and recognized geoscience practices in the same locality and
involving similar conditions at the time this report was prepared.

Property Conditions Change Over Time

This report is based on conditions that existed at the time the study was performed. The
findings and conclusions of this report may be affected by the passage of time, by events
such as a change in property use or occupancy, or by natural events, such as floods,



ASPECT CONSULTING

earthquakes, slope instability, or groundwater fluctuations. If any of the described events
may have occurred following the issuance of the report, you should contact Aspect so
that we may evaluate whether changed conditions affect the continued reliability or
applicability of our conclusions and recommendations.

Geotechnical, Geologic, and Environmental Reports Are
Not Interchangeable

The equipment, techniques, and personnel used to perform a geotechnical or geologic
study differ significantly from those used to perform an environmental study and vice
versa. For that reason, a geotechnical engineering or geologic report does not usually
address any environmental findings, conclusions, or recommendations (e.g., about the
likelihood of encountering underground storage tanks or regulated contaminants).
Similarly, environmental reports are not used to address geotechnical or geologic
concerns regarding the subject property.

We appreciate the opportunity to perform these services. If you have any questions,
please contact the Aspect Project Manager for this project.
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CRITICAL AREA DETERMINATION:

PREPARED FOR:
Montebane Management
6230 Hollywood Blvd.
Sarasota, FL 3423 1-3006

LALA PARCELS:
001091002, 0010912005 & 001092006

MARKEY PARCELS:
973800201 & 973800301

SITE LOCATION:
Rainier Street Morth of Discover
Road

FOR SUBMITTAL TO:
Port Townsend Departiment of
Community Development

Documenting Critical Areas Subject

to PTMC title 19 — Environmental Protection
Section 19.05,110

Critical Area 5 — Wetlands

PREPARED BY;

W David Loggy

Loggy Sol and Wetland Consulting
P.O. Box 2347

Port Angeles, WA 98362

MADRONA RIDGE PUD LSWC MAY 2021
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WETLAND CRITICAL AREA DETERMINATIONS
FOR
LALA AND MARKLEY PARCELS

CONSULTING COMPANY: Loggy Soil and Wetland Consulting
P.O. Box 2347

Port Angeles, WA 98362

LANDOWNERS Jeremy Lala
1601 Rainier Street

Port Townsend, WA 986365-9304

Sharon Markley
6 Greensville Lane
Longview, WA 98632-5392

MAP LOCATION Appendix 1
APPLICANT: Montebanc Management
6230 Hollywood Blvd.

Sarasota, FL 34231-3006

PROJECT Critical Area determination of present or absent of wetlands
for a new single-family residence land Plat.

TAX PARCEYL NUMBER(S): Lala Parcels - 001021002, 001092005 and 001092006
Markley Parcels - 973800201 & 973800301

SITE LOCATION All Parcels are found in Section 09, Township 30 North, Range 01 West,
W.M., Jefferson County, Washington

Starting at the Discovery Lane and Rainier Drive taffic circle take Rainier
Street north. The parcels lie on the side of Rainier Street starting 764 feet for
the traffic eircle (Exhibit 1),

SIZE OF PARCEL Lala Parcels — 001691002 — 20.73 acres
001092005 — 6.27 acres
GO1092006 — 7.90 acres

Markley Patcels — 973800201 -5.62 acres
973800301 — 5.24 acres

INVESTIGATION PERIOD: April thru May 2021

MADRONA RIDGE PUD LSWC MAY 2021



PRE-EXISTING INVENTORIES:

The United States Fish and Wildlife (USFW) Nation Wide Inventory EKH]B]TI
(N'WT) does not identify any wetlands on the parcel. The Washing State L
Department of Ecology does not identify any Natural Heritage Featured I'
or High Conservation Value Wetlands. -

At least three (3) private wetland firms have identified wetlands on one
or more of the parcels. Two individual wetlands have been identified
and delineated on Parcel 001091002 (Alkai Consultants, LLC., August
2008). Two wetlands on Parcel 001092006 (Loggy Soil and Wetland
Consulting, April 2021). One wetland occurring on both parcels
973800201 and 973800301 (Alkai Consultants, LLC., August 2008,
Loggy Soil and Wetland Consulting, and Westech Company, March
2008

METHOD AND APPROACH

level of assessment includes review of existing lnﬁ)rmatlﬂn -::Onducted
to develop background knowledge of physical features, and to identify
the potential for wetland occurrence on the parcel. The resource
documents available for preliminary review of the site conditions can
included data for government agencies. Data from other agencies
included USDA Soil Conservation Service (SCS), "Soil Survey of
Jefferson County Area Washington", 20135, Jefferson County and
Google aerial photography and any adjacent wetland reports on file with
city or county governments.

The second level of assessment includes on-site investigation. On-site investigation includes establishing site
plots on the wetlands. The plots describe the presence of wetland vegetation, soil and hydrology data
describing it as a wetland. Field data and other pertinent area data is used to classify the wetland(s) as to
category of importance with approved Washington State Rating System'. The next part includes marking the
boundary of the wetland area so that it can be surveyed to plot its location correctly on a map.

WETLAND AND NON-WETLAND HABITATS

NON-WETLAND SITE

Vegetation - One upland area was sampled. Sample Plot 1 describes the undisturbed forested sites on the
parcel. The data sheet and be viewed in Appendix II. The forested site consists of an over story of red alder
(Alnus rubra), big-leaf maple (Acer macrophyllum) Douglas fir (Pseudotsuga menziesii) and Western
hemlock (Tsuga heterophylla). Shrubby understory at the sample point is dominated by salal ( 1Gaultheria
shallon. Herbaceous understory vegetation includes mostly Agrostis species.

! Department of Ecology State of Washington. Washington State Wetland Rating System, For Western
Washington, 2014 Update: October 2014 — Effective January 22015 Publication no. 14-06-029.
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Soils - The seils are moderately deep well drained soil with slow runoff and rapid infiltration. and consist of
a 4-inch thick very dark grayish brown sandy loam surface on top of greater than 8 inches dark yellowish
brown loamy sand.,

Hydrology — At titne of soils sampling the was greater than 12 inches so the site did not meet wetland
hydrology.

The three wetlands (A 1-A3) delineated by Loggy Soils and Wetland Consulting oceurred on Parcel
001092006. On-site investigation determined and verified all three wetlands are shallow depressional
wetlands. The wetlands contain all three indicators of wetland vegetation, soils, and hydrology to meet the
requirement to be wetlands.? The hydric soil was classified using Filed Indicators of Hydric Soils in the
United States, Version 8.1, 2017,

One sample site was taken to describe the vegetation, soil, and hydrologic features of Wetlands Al and A3
while two plots were described in Wetland A2. One plot was done to describe the vegetation, soils, and
hydrologic features on the non-wetland area on the project site. The wetlands and plot sites are presented in
Appendix |. The plot data is presented in Appendix Il The wetlands’ classification rating data is presented
in Appendix I

WETLANDS

Wetlands A1-A3

Wetlands A1 -A3 are in shallow depressions. Wetland Al and A2 are along the west boundary of the present
location of Rainier Street. Wetland A3 is located on a gently siope to the north west of Wetlands A1 and A2
(Map Exhibit, Appendix I}. Plot data can be viewed in Appendix 1. Ratings for the wetlands are presented
in Table [.

Vegetation - Wetland A2 and A3 supports herbaceous plant cover of creeping buttercup and grass plant. The
two edges of wetlands are well defined by thick under growth of salal (Gaultheria shallon) and cornmon snow
(Symphoricarpos albus) and sword fern (Polystichum munitum). Wetland A2 has intrusions of Nootka Rose
{Rosa nutkana). Upland trees around the wetlands inclede red alder {Alnus Rubra), Western hemlock {Tsuga
heterophylla), Douglas fir (psesudotsuga menziesii). Bigleaf maple (Acer macrophyllum) and Pacific
Madrone {Arbutus Madrone). C

Soils -~ The soiis at sample Plots 1, 2 and 3 have dark colors greater than10 inches with common
redoximorphic soil features siatting at depths greater than 14 inches, The soils are Joamy sand or sand loams
throughout the soil’s depth. The soils overlay glacial till. The soil on Plot 4, wetland 3, is shallow over
glacial till with redoximorphic features starting before 10 inches in depth and are less than 16 inches to glacial
till. The soil texture on plot 4 are same as the other 3 plots but are gravellier.

Hydrology ~ Parts of the wetland becomes seasonally inundated in the winter and spring but dry out during
the summer. Portions of the wetland areas not seasonally inundated are seasonally saturated, All three
wetland had saturated or inundated.

% Corps of Engineers Weiland Delineation Manasl: Western Mouniains, Valleys and Coast Reglon {Version 2.00, May 2010,
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Wetland C3

In June 2007, C3 Habitat Corporaticn delineated and classified wetlands on the project area®. Three wetlands
were identified with 2 of the wetlands not being large enough to be regulated. The largest wetland was
identified and surveyed. The wetland is in the southwest corner of the of project area and is shown on the
conceptional site plan (Exhibit II). The wetland in the report is titled Wetland C3. The review of the site
indicates the wetland is still present and the wetland eriteria are still present.

Vegetation — Dominate vegetation a dense tree cover consisting of Scoular’s willow (Salix sconleriana) and
dominant shrub cover of Douglas spiraca (Spiraca douglasii). The dominant herbaceous understory consists
of soft rush (Juncus effusus). Plot data can be viewed in footnoted report. The vegetative cover meets the
criteria for wetland vegetation.

Sails — The soil consisted of 4 inches of 4 inches of very dark grayish brown sandy loam over 8 inches of
depleted {grayish brown) dense sandy clay loam. The soils meet the hydric (wetland) so0il Al 1-Depleted
Belew Darlc Surface criteria.

Hydrology — The present of wetiand hydrology was made Drainage patterns, positive FAC-neutral ratio, and
seasonal hydrology.

Wetland D - Wetland D cover two (2} parcels consisting of four (4) lots that are between the east side right-
of-way (ROW) of Rainier Street and utilities ROW that also serves as a walking trail. The wetland continues
onto parcel to the north, The wetland is probably the most delineated and wetland in all of Port Townsend. A
least four wetland detineating companies have classified and detineated this wetland.

The wetland has been rated as both a Category IL or III depending on the wetland specialist and company.
Three of the ratings were done Washington State’s 2014 Rating System. The most resent rating done by
Westech Company rated the wetland as a Category 111 Wetland using the Washington State revised 2014
rating system. [ rated the wetland myself using the revised 2014 rating system and concur with Westech that
the wetland is a Category IH wetiand.,

WETLAND RATING

Wetlands A 1- A3 were rated vsing the updated 2314 Washington Weitland Rating Systern. Wetland C3 was
rated using the existing field data and supplemented with the up dated rating system. An addendum wetland
rating was done using the updated 2014 Washington State Wetland Rating System to ensure the wetland C3 is
still a Category. The addendum was done due to inconsistencies found in the 2004 rating of the wetland.
Ounly those figures needed to update new information are presenied in the addendum. The classification rating
sheets for Wetlands A1-A3 and well as the addendum: for Wetland C3 can be reviewed in Appendix II1.

* C3 Habitat Corporation, NE 3530 Old Belfair Hwy #56, Belfair, Washington 98528
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EXHIBIT 11 - LOCATION OF WETLAND C3
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Table 1

Compiled Wetland Rating Information on Parcel 001091006

- WETLAND RATING FUNCTION @ =
2 g |65 SCORES s 3 2 B
g < |85 o @ g & =
= B = = 7 - ]
z 5 52 |z o - S & = &
= é e "2 E ‘7‘ r- =) -« = = o =]
5 S g | F Bs [ 2 = 2 - < =2
g = B2 O <2 |8 |2 [ |E |2 |3
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- | B2 = g z
Al-A2 No Site
Potential H M M
Landscape H
Potential M M
Value M
6 5 7 18 1* 11 150°
Al No Site
Potential M M M
Landscape
Potential L L H
Value L L ;|
4 4 7 15 1% v s0°
C3 No Site
Potential M M M
Landscape
Potential M L H
Value L L M
5 4 7 16 1* 11 150"
D 2.5 Yes Site
Potential M M
Landscape
Potential M M
Value L M
5 6 T 18 1* 11 150°
. _HGM Wetland Classes '
it Depression, 2. Slope, 3 Fat, 4. Riverine, 5 Salt Water Tidal Fringe, 6. Coastal Lagoon, 7. Forest, 8. Estuarine,
9. Bogs, 10. Interdual Coastal and 11. High Conservation Value
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WETLAND BUFFERS

Protection buffers will be established for each wetland as per directed in PTMC 19.05.110 (G) {2) {a). Buffer
width for each of the wetlands are listed in Table 1.

Wetland I¥s buffer extends over the utility’s corridor and trail, and onto other developable fots and Rainjer
Street. Under PTMC 19.05.110 (G} (7) buffers may be waived by the director for some circumstances, The
buffer extending over the utility’s corridor and trail, and onto other developable lots meet ¢ircumstances
allowing a waiver.

The wetiand buffer on the lots meets the requirement in 19.05.110 (G) (7) (b). That is the parcel Hes landward of an
existing legally established roadway (Rainier Street) and the utility corridor and trail. Although the train is not
paved it is a heavily use trail by people of Port Townsend. With the development of Madrona Ridge Development,
the existing trails and undeveloped trail along the utitity corridor effectively eliminates the function and value
derived from the required buffer width.
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APPENDIX X

MAP OF LOACTION OF WETLANDS A1-A3
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FIELD DATA FORMS
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Reglions 48,119

Project/Site: (01092006 Madrona Rides Plot 5 Nen-Wetland

City/County: Port Townsends

Sarpling Date March 23, 2021

ApplicantfOwner: Jeremy Elpin Lala

State: WA

Investigator(sy: W. David Loggy. Loggy Soil & Wetland Constiting

Section, 9. Township 30N, Range:1W

Lanpdiorm (hillslope} Terrace Local relief {concave, convex, none): Convex | Slope %) L0
Subrepion (LREY: A | Lar: 48.1000 N | Long: -122.81 Datum;
Sail Map Unit Wame:  Clallam gravelly sandy loam  {see any corredtion in Soil Section) | MWI classification: None

Are climatic / hydrologic conditions on the site typical fior this time of year? Ve

Mo [}

(If no, explain in Remarks.}

Ave vepetation ], Soil [, or Hydrology

significantly dizborbed?

Arg “Nomial Circumstanges'” present?

Yes 1 No []

Are vepetation [, Seil [, or Hydrology

.

naturally problematic?

{[{ needed, explain any answers in Remarks)

SUMMARY OF FINDINGS — Attach site map showiag sampling point lecativns, transects, important features, eie

Soil bas been disturbed in past that appears to be by a burn

Fiydrophytic Vegetation Present? Yes [ ] No ] [s the Sampled Aren
Hydric Soi] Present? Yes [ WNo [E Within 2 Wetland? Yes ] No &
Wetland Hydrology Present? Yes 1 Ho [

Remarks:

YEGETATION — Use scicntific names of plants

Absolute | Dominant | Indicater | Dominance Test worksheet:
Trees Stratum  (Plot size30° radius) % Cover Species? Status Nurnber of Dominant Species That
1. Pszudotsuga menziesii 4) Yes FACU Are OBL, FACW, or FAC:
2.Alous rubra 30 Yes FAC Toatal; Mumber of dominant
3.Arbutus menziesii 10 Yes FACU Spacies Across All Straka;
4, Percent of Dominant Species
3 That Are OBL, FCW, or FAC: (A/B) 66
30%%= Total Cover Prevalence Index worksheet:
Sapling/Shrub Stratum (Plot size: 10 Total % Coverof:  Multiply by
Radius)
1Gaultheria shallon 40 Yes FACU OBL species X1=
2, Rosa nutkana 10 Yes FAC FACW species X2=
3.5alix scouleriana 10 Mo FAC FAC species X3=
4, FACU species X4m=
5. UPL Species X5=
6. Column totals (A)
7 Prevalence index = B/A =
G0% =Total Cover Hydrophytic Yegetation Indicators:
Hﬂ!:! §!I atuem {Plot size: 1.64" Radius} D L. Rapld Test for Hydrophyiic Vepetation
1. Agrostis species 10 Yes FAC [X] 2.Dominance Test is >50%
2
3 7] 3. Prevalence Index is <3.0!
&, {1 4. Morphological Adaptations' (Provide
3 supporting data in Remarks or on 3 separate
sheet)

b
5 ] 5. Wetland Non-Vageular Plants!

100% =Total Cover . : :

FPrablematic Hydrophytic Vegetalion!
Woody Vine Stratum (Plot size: 147 = {Expt:'il:s 1o P TopIyTIE Tepeiion
Radius)
1. '[ndicators of hydric soil and wetland hydrology must
3. be present,
=Tatal Cover Hydrophytic
%% Bare Ground in Herb Stratum Vegstation
Present? Yes Ne [

Remarks:

U5 Army Corps of Engineers

Western Mounraing, Valleys and Coast - Version 2.0

Sampling Peint: Plot $ Non-Wetland




SOIL

Sampling Point: Plot 5 Non-Wetland

Profile Description: {Describe to the depth needed oo document the tndicators or confirm the absence of indieators)

Depth Matrix Redox Features

(inches) Color (moist} | % | Color (moist) | % Type! | Loc? | Textures | Remarks
-4 10V R 3/2 104} |

4-12 1OYR 4/5 1M LS

I"Type: C=Concentrations, D=Depletfon. RM=Tteduced Matrix. CX$=Covered or Coaled Sand Grams. ELogation: Pl=Pote lining, RC=Root Channal, M=Mairix

Hydric Seil Indicators: {Applicable to all LRIts, unless otherwise noted )

Indicators for Problematic Eydrie Soils*

L] Histasol (AR [ Sandy Redox {SS) i 2 em Muck (A10)
] Histic Epipeden (A2) U] Stripped Marrix {(36) L] Red Pareat Material (TF2)
[] Black Histic (A3} (] Loamy Mucky Mineral (F1) {except MLRA, 1) B Other {Expluin in Remarks ?
O Hydrogen Sulfide (A4) L] Loamy Gleyed Matrix (F2)
Dcplcwd Below Dark Surface (A11) O | [ Depleted Matrix (F3) Hndicators of hydraphytic vegetation and
Thick Dark Surface {A12) [ Redox Dark Surface (F6) tand hydrol b |
[ Sandy Mucky Mineral (S1} [ Depleted Dark Surface (F7) etal iwdralagy st be preseat, unless
[ ISandy Gleved Matrix {54} [T Redox Depressions (F8) ISt or problematic,
Restrictive Layer (il present):
Type: Hydric Soil Present?  Yes [] No
Depth (inches):
Remarks: The soils are more gravely loamy sand. Are decper than Clallam and have brighter value and chroma colors,
HYDROLOGY
Wetiand Hydroloxy (udicators
Primary Indicators (mintmur of one required; check all that apply) Secondary Indfcators (2 or mope peauired)
L] Surface Water (AL [ Water-Stained Leaves (B9} (except Water Stained 1eaves (B9) (MRLA 1, 2,
] High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A and 4B)
X Sawration (A3) ] Sale Crust (BF1) [ 1 Drainage Patterns (B19)

[ Water Marks (B1}

[} Sediment Deposits (B2)

O Drift Deposits (B3)

(1 Algal Mat or Crust (B4)

T Iren Deposits (B3}

L] Surface Soil Cracks (B6)

[7] Inundation Visible on Aerinl Tmagery (BT}
[ Sparsely Vegetated concave Surface (B:8)

] Aquatic Inveriebrates (B13)

] Hydrogen Sulfide Odor {C1)

[] Oxidized Rhizospheres along Living Roots (C3)
L Presence of Reduced Iron (C4)

[ Recent Iron Reduction in tilled Soils (06}

[] Stumied or Stressed Plants (D17} (LRR A)

[ Other (Explain in remarks)

[ Dry-Season Water Table (C2}

[ Saturation Visible on Aerial Imagery
(€9

(] Geomorphic Position (D2)

[ Shallow Aquitard (D3)

[J FAC=Neutral Test (DS)

[ Raised Ant Mounds {D6} (LRR A)
[ Frost-Heave Hummocks (D7)

Field Obzervations

Surfzce Water Preseni? Yes [
Water Table Present? Yes []
Saturation Present? Yes [

{includes capillary fringe)

Mo Depth (inches):
No [  Depih (inches):. =I2"

No [ Depth (inches

Wetland Hydmlogy Present?

Yes [T No [X]

Describe Recorded Data (stream gauge, monitoring welk, acrial photos, previous inspections), if available:

Remarks: There were areas of shallow inurdation within the wetland area on April 8.

US Army Comps of Engineers

Western Mountaing, Valieys and Coast — Version 2.0




WETLAND DETERMINATION DATA FORM — Western Mountalns, Valleys and Coast Regions 45.119

Project/Site: 001052006 Madrona Ridge Plot, Wetland A

City/County; Port Townsends Sampling Date MAR 23, 2021

Applicant/Owner: Terery Elein Lalg

State: WA Sampling Point: Plot t Wetland A1

Investigator(s): W. David Lopey, Lopey Soil & Wetland Consulting

Section, 9. Township 30N, Ranpe:]'W

Landform (hillslope) - depreszion

Locaf relief {concave, convex, none): Concgye | Slope (%) 4

Subregion (LRRY: A

| Lat: 48° 06" 08" N

| Long: -1222 48°24" W | Daturn:

Sail Map Unit Mame: Claliam gravelly sandy loam  {3ee any correction in Soil Section)

| MWI classification: None

Are climatic / hydrologic conditions en the site rypical for this time of year? Yes

Mo F {If no. explain in Remarks.)

Are vegetation [ ], Soil ) ], or Hydrology [ ] significantly disturbed? Are “Motmal Circumstances” present?  Yes [ No [
Arve vegeration [, Soil |, or Hydrolopy [ naturally problematic? {If necded, explain any answers in Remarks)

SUMMARY OF FINDENGS — Attach sile map showieg samplisg point lecations, transecis, important fentuges, ¢lc

Hydrophytic Vegetation Present? Yes B e [] [s the Sampled Area
Hydric Soil Present? Yes Mo [ Within a Wetland? Yes [H] Mo [J
Wetland Hydrolopy Present? Yes ] Mo [
Remarks:
Soil has been disturbed in past that appears to be by a burn.
VEGETATION = Use scicntific names of plants
Absolute | Domingnt | Indicator | Dominance Test worksheet:
Trees Stratum  (Plot sizer30” radius) %6 Cover Specijes? Stafus | Number of Dominant Species That
1. Alnus rubra 40 Yes FAC Are OBL, FACW, or FAC: {A) 5
2. Salix sconleriana 15 Yes FAC Total; Number of dominant
3. Species Across All Strata: {B) 6
4, Percent of Dominant Species
= That Are OBL, FCW, or FAC: (A/B) 84
55%= Total Cover Prevalence Index worksheet:
1) . T .
Sapling/Shrub Seratum (Plot size: 10° Total % Coverof:  Multiply by:
Radius)
1. Rosa nutkana 40 Yes FAC OBL species Xl=
2. Rubus procerus 20 Yes FACU FACW species X2=
3. Rubus spectabilis 20 No FAC FAC species X3=
4, Symphoricampos albus 1¢ No FACU FACU species X4=
5, UPL Species X5=
5. Column totals (A) (B}
7. Prevalence index = B/A =
90% =Total Cover Hydrophytic Vegetation Indicators:
| Herb Stratwin (Plot size: 1.64’ Radius) 3 1. Rapid Test for Hydrophytic Vegetation
1. Juncns effusus 10 Yes FACW B 2.Dominance Test is >50%
2.Ranunclus repens 10 Yes FACW
3 [ 3. Prevalence Index is <3.00
4. [ 4. Morphological Adaptatians! (Provide
5 supporting data ir Remarks or on g separate
gheat}
b,
7. [1 5. Wetland Non-Vaseuiar Plants!
100% =Total Cover I Problematic Hyd tic Vegetation'
Woody Vine Stratam {Plot size: 107 {Explzin) ydrophytic Veg
Radius)
1. FIndicators of hydric soil and wetland hydrology must
2 be present,
=Total Cover Hydrophytic
% Bare Ground in Herb Stratum Yegetation
Present? Yes X Me []
Rernarks:

US Army Corps of Enginears

Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: Plot 1, Wetland Al
Profile Description: {Dreseribe 1 o the depih weeded to document the indicators or confem the absence of indicators)

Depth Matrix Redox Faatures

{inches) Color (moist) | % | Color(moist) | % Type! | Loc? Textures | Remarks

-8 10YR 372 100 LS

5-16 10YR 441 100 | I0YR 4/5 M |C M LS

16-20 10YR 412 10¥TR 4/5 w0 |C M LS

'Type: C=Concenirations, D=Depletion. RM=Reduced Matrix. CXS=Covered or Coated Sand Graing, ZLocation: Pl=Pors lining, RC=Reot Channel, MwMatrix

Hydric Soil Indicaters: (Applicable to all LRRs, unless otherwise neted.)

Endicators for Problematic Hydric Soils®

[] Hiswosol (A1}

[ Histic Epipedon (A2)

[ Black Histic (A3)

[] Hydrogen Sulfide {A4)

B2 Depleted Below Dark Surface (A11}

L] Sandy Redex (S5}
L] Stripped Matrix (363

O Loamy Gleyed Matrix (F2)
1 Deplsted Matrix (F3)

E] Loamy Mucky Mineral (F1) {except MLRA 1)

] 2 cm Muck (A1}

] Red Parent Material (TF2)

L] Other (Explain in Remarks
*dicators of hydrophylic vegetation and
wetland hydrology must be present, unless

L] Thick Dark Surface (A12) [[] Redox Dark Surface (F6 i :

(] Sendy Mucky Mincral (S1) [ Depleted Dark Surfau{: (l)?",l'] disturbed or problerhatic

[]sandy Gleyed Matrix (84) L] Redox Depressions (F§)

Restrietive Layer (if present):
Type: Hydric Soil Present?  Yes Ne [
Drepth {inches)y:

Femarks: Soils are more gravelly loamy sand thaw gravelly sondy loams.

HYDROLOGY

Wetland Hydvology Indicators

Primary Indfeators (minimum of one required; check il that apply).

(] Surface Water (A L)

B2 High Water Table (A2)

(<] Saturation (A3)

[] Water Marks (B1)

[ Sediment Deposits (B2)

1 Drift Deposits (B3)

[ Algai Mat or Crust (B4)

[J Iron Deposits (BS)

[ Surface Soil Cracks {B&}

[] 1nundation Visible on Aerial Imagery (B7)
[] Sparssly Vegeteied concave Surface (B8)

[] Water-Stained Leaves (BY9) (except
MLRA L, 2, 4A, and 4B)

] Salt Crust (B11)

] Aquatic Invertebrates (B13)

[ Hydrogen Sulfide Oder (C1)

[ Presence of Reduced lron (C4)

(] Other (Explain in remarks}

(] Oxidized Rhizospheres along Living Roats (C3)

[C] Recent Tron Reduction in tilled Solls (C4)
{1 Stunted or Stressed Plants (1) (LRR A)

Water Stained Leaves (B9) (MRLA 1, 1,
4A and 4B)

L] Drainage Pattems (B10}

[ Dry-Season Water Table (C2)

{1 Saturation Visible on Aerial Imagery

(C9)

Geomotphic Pogition (D2)

[ Shaltow Aquitard (D3)

[ FAC=Neuiral Test (D5)

] Raised Ant Mounds (D6) {LRR. A)

[[] Frost-Heave Huramacks {IX7)

Field Observatlons

Surface Water Present? Yes [
Water Table Present? Yes [
Saturation Present? Yes [X

(includes capillary fringe)

Mo []
Wo [  Depih (inches): 0 surface.

Depth {inches):

Mo [J  Depih (inches): 0" surface

Wetland Hydrelogy Present?

Yes B ™o [

Deseribe Recorded Deda (stream gauge, monilering well, acrial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Western Mountainz, Valleys and Coast — Version 2.0

Secondacy Indicators {2 ot more reguired)




WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys and Coast Regions 48.119

Project/Site: 001082006 Madrona Ridge Plot 4 Wetland 43

Citw/County: Port Townsends

Sampling Date Apeil 7

Applicant/Owner: Jeremy Elgin Lala

State: WA

Sampling Poini: Plot 4 Wetlgnd A3

Investigator(s): W. David Logey, Eopoy Soil & Wetland Consulting

Section, 9. Township 30N, Range:1W

Landtorm (hillslope) Terrace

Local relief {concave, convex, none): Concave

| Slope (%) 4

Subregion (LRE): A

| Lat:

48,119 N

| Long: -122,8059

i Datum:

Soil Map Unit Mame: Clallam gravelly sandy loam  (see any correction in Soil Section)

| NW1 classification: Nonc

Are ¢limatic / hydmlogic conditions on the site typical for this time of year? Yes 4 Wo [ (If no, explain in Remarks.)

. or Hydrology [ significantly disturbed?

Are “Normal Circumslances”™ present?

Yes [X] No [

Are vegetation [, Soil
Are vegetation |1, Soil

. or Hvdrology [ ] naturally problematic?

([fsieeded, explain any answers in Remarks)

SUMMARY OF FINDINGS — Attach site map showing sampling point lecations, transecis, important featares, efc

Hydrophytic Vegetation Preseni? Yes Mo [ Is the Sampled Area
Hydric Soil Present? Yes ] Mo [ Within a Wetlard? Yes ¥ No []
Wetland Hydrology Present? Yes 1 Mo [

Remarks:

Soil has been disturbed in past that appesrs to be by a burn.

VEGETATION — Use scientific mames of plants

Absclute | Dominant | Indicator | Dominance Test worksheet:

Trees Stratvm  {Plot 5ize:30° radius) Y Cover Species? Status Numnber of Dominant Species That

1.Alnus rubra 36 Yes FAC Are OBL, FACW, or FAC: {A) 3

2 .Peeudotzuga menziesii 20 Yes FACU Total; Number of dominant

3 Species Across All Strata: (B) 5
4, Percent of Dominant Species

3 That Are OBL, FCW, or FAC: (A/B) 60

20%= Total Cover Prevalence Index worksheet:
- ; Total % Cover of: i :

Sapling/Shrub Stratum (Plot size: 10 rof: Multiply b

Radius}

1. Symphoricarpos albus 10 Yes FACU QBL species Xl=

2. FACW species X2=

3. FAC species X3=

4. FACU species Xq=

A. UPL Species X5

6. Column totals (A) (B}

7. Prevalence index = B/A =

10% =Total Cover Hydrophytic Vegetation Indicators:

Herb Stratum (Plot size: 1.64° Radius) [ 1. Rapid Test for Hydrophytic Vegetation

1.Poaceae mostly Agrostis species 50 Yes FAC 2 Dominance Test is =50%

2. Ranimeulus repens 20 Yes FACW

3. {1 3. Prevalence Index is <3.0!

4, [ 4. Morphalagical Adagtations! {Provide

3 supporting data in Remacks or on a separate

sheet)
6.
7 [] 5. Wetland Non-Vascular Plants?
100% =Total Cover . . .
Problematic Hydroph Y 1

Wosiy Vine Stostam (Piot sier 10 | {Exp]?i?.) i¢ Hydrophytic Vegetation

Racdius)

j. Tndicators of hydsic soft and wetland hydrology must

3. be present.

=Toial Cover Hydrephytic
% Bare Ground in Herb Stratumn Vezetation
Present? Yes [XI o 1

Remarls:

US Army Corps of Engineers

Western Mountzins, Valleys end Coast — Version 2.0




SOIL

Sampling Point: Plot 4 Wetland A3

Proflle Description: (Deseribe ta the depeh nerded to document the indica tors or confirm the ahsencs of indieators)

Depth hatrix Redoy Features

(inches) Color (moist) | % | Color(moisty |[% | Type' | Loc? | Textures | Remarks

0-4 10YR 3/2 100 LS

4-11 10¥R 3/3 80 | 7.5YR 4/4 20 | C M LS

11-12 10YR 241 100 LS Charcoal Layer
12-16 10YR 572 1400 LFS

IType: C=Concentrations, D=Crepletion. RM=Reduced Matrix. CX5=Covered or Cooted Sand Grains. 2Location: Pi=Porc lining, RC=Reot Channel, M=airix

Hydric Soil Indieators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Mydric Soils™
L] Histosal (A1) ] Sandy Redox (§5) L] 2 em Muek (A1)
[ Histic Epipedon (A2) [ Stripped Matrix (56) [ Red Parent Material (TF2)
[] Black Histic (A3) L] Loamy Mucky Mineral (F1) (except MLRA 1} | [¥] Other (Explain in Remarks 3
[ Hydrogen Sulfide (A4) 0 B Loamy Gleyed Matrix {F2)
Depleted Below Dark Surface (A1) Deplated Matrix {F3) 3n . <
Thick Derk Surface (A12) [ Redox Dark Surface (F6) I:ﬁ“’&ff ;:;:‘-deph}:ﬂg veEeR e aI"d
[ Sandy Mucky Mineral (81} ] Depleted Dark Surface (F7) itirbod or promatte T UTess
{ 15andy Gleyed Matrix ($4} [0 Redox Depressions (F8) 1 or problematic.
Restrictive Layer {if present):
Type: Hydric Soil Present?  Yes B Ne ]
Depih (inches):

Remarks: Soilz are more loamy sand in textare and decper than the Clalfam Serics.

HYDROLOGY

Wetland Hydrology Indicators

Primary indicators (minimunt of ene required; check all that apply) Secondary Indfeators (2 or more required)
3 Surface Water (Al) ] Water-Stained Leaves (B9} (except Water Stained Leaves (B9) (MRLA 1,2,
& Hligh Water Table (A2) MLRA 1,2, 44, and 4B) 4A and 48)

Satiration (A3) [ Sakr Crust (B11) (] Drainage Paiterns (B107

1 Water Marks (B1) ] Aquatic Invenebrates (313) (] Dry-Season Water Table (C2}

[7) Sediment Deposits (B2) [ Hydrogen Sulfide Odor (C1) [ Sateration Visible on Aerial Imagery
[ ] Drift Deposits (B3} [] Oidized Rhizospheres along Living Reots (C3) | (€9

[ Algal Mat ot Crust (B4) [ Presence of Reduced [ron (C4) (<) Geomorphic Position {D2)

O Iron Deposits (BS) [ Recent Iron Reduction in tilled Soils {C6) ] Shallow Aquitard (D3)

[ Surfaee Soil Cracks {B6) L] Stunted or Stressed Plants (D1° {LRE A) L] FAC=Neutral Test (D3}

[ Inundation Visible on Aerial Imagery (B7) L3 Other (Explain in remarks) [ Raized Am Mounds {D6) (LER A)
[C] Sparsely Vegetated concave Surface (BE) [ Frost-Heave Hammocks (D7)

Field OGbservations

Surface Water Pregent? Yes [1 No [  Depth{inchesk

Water Table Present? Yes (1  No [ 1  Depih (inches): 0" surface.

Saturation Present? Yes (€] Mo [] Depth (inches): 07 surface Wetland Hydrology Present?  Yes X No [
{includes capillary fringe)

Dieseribe Recorded Data {stream gauge, monitoring well, serial photos, previous inspections), if available:

Remarks: There were areas of shallow inundation within the wetland area on April 8.

US Army Corps of Engineers

Western Mountains, Yalleys and Coast — Version 2.0
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Wetland name or number _A1 & A2 001092006

RATING SUMMARY - Western Washington

Name of wetland (or ID #); A1 &A2 001092008 Date of site visit: 7 april 2021

David | =—
Rated bvgﬁﬂmmm_ Trained by Ecology?__ Yes X No Date of training41g.9p0 2017
HGM Class used for rating DEPRESSION Wetland has multiple HGM classes? __ Y X N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial phutn/map Jefferson County & Google Photos, USFW, DRN & WFEW maps

OVERALL WETLAND CATEGORY _li__ (based on functions_X_or special characteristics__ )

1. Category of wetland based on FUNCTIONS

Category | — Total score = 23 - 27
Score for each
Category |l — Total score =20-22 function based
* _ Category lll —Total score =16 - 19 mit#ge
Category IV —Total score = 9 - 15 ;(E;%? of ratings
FUNCTION Improving Hydrologic Habitat important)
Water Quality : 9=H,H,H
Circle the oppropriate ratings 8=HHM
Site Potential ® ™M L [H @ [0 @ 7= HH,L
Landscape Potential | H @ L H M L @ M L 7=HMM
Value H M @O [H M @ @ L |TOTAL 6=HML
I 6=MMM
i:::‘re Based on 6 5 7 18 5=HLL
ings 1 5=MM,L
4=M,LL
3=LLL

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY
Estuarine I 1
Wetland of High Conservation Value

Bog

Mature Forest
Old Growth Forest

g | i | e |

Coastal Lagoon 1 11
Interdunal P mw
None of the above A |

WE-tland Ratmg h}'stem [c-r Westc-rn WA: 2014 Update 1,



Wetland name or number AA1 &A2 001092006

Maps and figures required to answer questions correctly for

Western Washington
Depressional Wetlands
| Map of: To answer questions: Figure #
' Cowardin plant classes D13, HLLH14 SEE NOTE
Hydroperiods D14,H12 SEE NOTE
| Location of outlet (can be added to map of hydroperiods) D11,D4.1 A
Boundary of area within 150 ft of the wetland (can be odded to another figure} | D2.2,05.2 B
Map of the contributing basin D43 D53 c
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H23 D
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin (from Ecology website) D3.1,D3.2 E
Screen capture of list of TMDLs for WRIA in which unit is found {from web) D33 N/A
= NOTE: HERBACEQUS AND SHRUB WETLAND AREA COULD NO'T BE SHOWN
Riverine Wetlands  pecausE OF DENSE TREES COVER OVER THE WETLAND.
Map of: To answer questions: Figure # |
| Cowardin plant classes H11l H14
| Hydroperiods H1z2
| Ponded depressions R1.1
| Boundary of area within 150 ft of the wetland (con be added to another figure) | R2.4
Plant cover of trees, shrubs, and herbaceous plants R12,R4.2
Width of unit vs. width of stream (can be added to another figure) R4.1
Map of the contributing basin R22 R23,R5.2
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 in which unit is found [from web) R32,R33
Lake Fringe Wetlands
Map of: To answer questions: | Figure #
Cowardin plant classes L1l LAI,H11,H14
| Plant cover of trees, shrubs, and herbaceous plants L1.zZ
_ Boundary of area within 150 ft of the wetland (can be added to another figure) | L 2.2
| 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) L3.1,L32
| Screen capture of list of TMDLs for WRIA in which unit is found {from web) L33
Slope Wetlands
_Map of: To answer questions: Figure #
Cowardin plant classes == HL1l H14
Hydroperiods H12
. Plant cover of dense trees, shrubs, and herbaceous plants 513
Plant cover of dense, rigld trees, shrubs, and herbaceous plants 54.1
{can be added to figure above)
| Boundary of 150 ft buffer (can be added to another figure) 521,551
| 1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22, H23
| polygons for accessible habitat and undisturbed habitat o )
| Sereen capture of map of 303(d) listed waters in basin (from Ecology webmte} __.."‘:'_3_.'1' 532
| Screen capture of list of TMDLs for WRIA in which unit is found (from web) 533

Wetland Ratine Svstem for Western WA: 2014 lindate



AT S8 QOIS
Wetland name or number _ A1 001092006

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto2 YES—thewetland-classis Fidal Fringe—gote 11—

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO —Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

If your wetland can be classified as a Freshwater Tidal Fringe use the formsfor Riverine wetlands. If it
is Saltwater Tidal Fringeit isan Estuarine wetland and is not scored. Thismethod cannot be used to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 B e e T e Ten e
If your wetland can be classified as a Flatswetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__At least 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto4 YES=ThewettandclassisEake Fringe-{tacustrime Fringe}

4. Does the entire wetland unit meet all of the following criteria?
_%_The 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, or in a swale without distinct banks,
___The water leaves the wetland without being impounded.

NO-goto5 YES—Thewetandelassis Slope
NOTE: Surface 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 ft
deep).

5. Does the entire wetland unit meet all of the following criteria?
___The unitis in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
___The overbank flooding occurs at least once every 2 years.

TATablnmed Tatieoem Cronbams Fres VAlaestases TAFA TN A [ ladaka 2>



Wetland name or number A1 &A2 001092006

NO-gotob ¥ES—The-wetland-classis Riverine—
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? Thismeansthat any outlet, if present, is higher than the interior
of the wetland.

NEo—pe-te—i—o YES - The wetland class is Depressional

. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-goto8 ¥ES—Thewetlandclasc ic Dapreccignal

- Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch 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 scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.

HGM classes within the wetland unit HGM class to
being rated use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

If you are still unable to determine which of the above criteria apply to your wetland, or if you have
morethan 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 4 .



Wetland name or numberA! $A2 001082006

_ DEPRESSIONAL AND FLATS WETLANDS |
‘Water Quality Functions - Indicators that the site functions to improve water guality

D 1.0. Does the site have the potential to improve water quality?

D 1.1. Characteristics of surface water outflows from the wetland: |
Wetland is a depression or flat depression [QUESTION 7 on key) with no surface water leaving it {no outlet). |
points=3 {

Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points = 2 3
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points=1
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch,  points=1

D 1.2. The soil 2 in below the surface [or duff layer) is true clay or true organic {use NRCS definitions).Yes=4 No=0 0
D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):
Waetland has persistent, ungrazed, plants > 95% of area points=5 5
Wetland has persistent, ungrazed, plants » % of area points =3
Wetland has persistent, ungrazed plants > '/, of area points=1
Wetland has persistent, ungrazed plants <'/,, of area points =0

D 1.4. Characteristics of seasonal ponding or inundation:
This is the area that is ponded for at least 2 months. See description in monuol.

Area seasonally ponded is > % total area of watland points =4 4
Area seasonally ponded is > ¥ total area of wetland points =2
Area seasonally ponded is < % total area of wetland points =0

Total forD 1 Add the points in the boxes above 1

Rating of Site Potential Ifscoreis;__ 12-16=H _X 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 unit receive stormwater discharges? Yes=1 No=0 0

D 2.2, Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0

D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0 0

D 2.4. Are there other sources of pollutants coming into the wetland that are not listed In questions D 2.1-D 2.37 0
Source__ I Yes=1 No=0

Total forD 2 Add the points in the boxes above 1

Rating of Landscape Potential Ifscoreis: 3ord4=H X 1or2=M __ 0=L  Record the roting on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?

D 3.1. Does the wetland discharge directly (i.e., within 1 mi} to a stream, river, lake, or marine water that is on the
303(d) list? Yes=1 No=0 0
D 3.2.Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list? Yes=1 No=0 0
D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water quality (answer YES 0
if there is e TMDL for the basin in which the unit is found)? Yes=2 No=0
TotalforD 3 Add the points in the boxes above 1]
Rating of Value [fscoreis: 2-4=H 1=M X 0=L Record the roting on the first page

Watland Rarino Suctam fnr Western WA- 201 4 1 Tnedate &




Wetland name or number A1 &A2 001092006

DEPRESSIONAL AND FLATS WET

Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation

D 4.0, Daes the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water outflows from the wetland!
Wetland is a depression or flat depression with no surface water leaving it [no outiet) points =4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints=2| 4
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points =1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points =0
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 if dry, the deepest part.
Marks of ponding are 3 ft or more above the surface or bottom of outlet points =7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points =5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points =3 3
The wetland Is a "headwater” wetland points=3
Wetland is flat but has small depressions an the surface that trap water points =1
Marks of ponding less than 0.5 ft (6 In) points=0
D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
contributing surface woter to the wetland to the area of the wetland unit itself.
The area of the basin is less than 10 times the arez of the unit points =5
The area of the basin is 10 to 100 times the area of the unit points=3 3
The area of the basin is more than 100 times the area of the unit points =0
Entire wetland is in the Flats class points=5
| Total for D 4 Add the points in the boxes above 10
Rating of Site Potential Ifscorgis:___ 12-16=H _X 6-11=M __ 0-5=L Record the rating on the first page
0 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetiand receive stormwater discharges? Yes=1 No=0 0
D 5.2.1s >10% of the area within 150 ft of the wetiand in land uses that generate excess runoff?  Yes=1 No=0 1
D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive hurman land uses {residential at 0
>1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
Total forD 5 Add the points in the boxes above 1
Rating of Landscape Potential Ifscoreis:__3=H _* lor2=M __ 0=L Record the rating on the first page
D 6.0. Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unit is in a landscape that has flooding problems. Choose the description that best matches conditions around
the wetland unit being rated. Do not odd points. Choose the highest score if more than one condition is met.
The wetland captures surface water that would otherwise flow down-gradient inta areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):
[E] Flooding occurs in a sub-basin that is immediately down-gradient of unit, points =2
(L] surface flooding problems are in a sub-basin farther down-gradient. points =1
Flooding from groundwater is an issue in the sub-basin. points=1
The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Exploin why points=0 2
There are no problems with flooding downstream of the wetland. points=0
D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? :
Yes=2 No=0
TotalforD & Add the points in the boxes above o
Rating of Value |f scoreis:. 2-4=H _ 1=M _X0=1L Record the rating on the first page

Wetland Rating Svstem for Western WA: 2014 Update A




Wetland name or number A1 & AZ 004052006

These questio w,ﬁ@ qﬁa!iﬂ,w@& _
lma _TE% ctions to provide important habitat

- Jh C- Does the site have the potential to pmvide hab;tat?

M 1.1. Structure of plant community: Indicotors are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches moy be combined fer each class to meet the threshold
af ¥ ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

I ____Aquatic bed 4 structures or more: points = 4
| __X Emergent 3 structures: points =2
1_ __X_Scrub-shrub {areas where shrubs have > 30% cover) 2 structures: points=1

__X Forested (areas where trees have > 30% cover) 1 structure: points =0

If the unit has a Forested class, check if:
The Forested class has 3 out of 5 strata [canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

[ H 1.2. Hydroperiods
| Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or } ac to count (see text for descriptions of hydroperiods).

| __ Permanently flooded or inundated 4 or more types present: points =3
| _X Seasonally flooded or inundated 3 types present: points= 2
i _* Occasionally flooded or inundated 2 types present: points =1

X _Saturated only 1 type present: points =0

___ Permanently flowing stream or river in, or adjacent to, the wetland
____Seasonally flowing stream in, or adjacent to, the wetland

__ lLake Fringe wetland 2 points
___ Freshwater tidal wetland 2 points

H 1.3, 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 and you do not have to name
the species. Do net indude Burasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

fyou counted: > 19 species points =2
5-19 species points=1
< 5 species points =0

H 1.4. interspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have faur ar more plant classes or three classes and apen water, the rating is olways high.

OO @@

None = [ peints Low = 1 point Moderate = 2 points

All three diagrams
in this row
are HIGH = 3peints

Wetland Rating System for Western WA: 2014 Update 13
Rating Form - Effective January 1, 2015



Wetland name or number A1 &A2 001092006

H 1.5. Special habitat features:
Check the habitat features that @re present in the wetland. The number of chiecks is the number of points.
____ large, downed, woody debris within the wetland (> 4 in diameter and & ft ong).
___ Standing snags (dbk > 4 in) within the wetland
____Undercut banks are present for at least 6.6 ft {2 m) and/or overhanging plants extends at least 3.3 ft {1 m)
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)
__ Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees thot have not yet wenthered
where wood is exposed)
X At least % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)
_ % Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of 2
strata)
Total forH 1 Add the pointsin the boxes above 8
Rating of Site Potential Ifscoreis; 15-18=H X 7-14=M _ 0-6=L Record the rating on the first page
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat {include only habitat thot directly abuts wetlond unit).
Colculate: % undisturbed habitat_38 + [(% moderate and low intensity land uses)/2]_4 = 42 %
If total accessible habitat is:
>/, 133.3%) of 1 km Polygon points =3 3
20-33% of 1 krm Polygon points =2
10-19% of 1 km Polygon points =1
< 10% of 1 km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
Caleulate: % undisturbed habitat_44 + [(% moderate and low intensity land uses}/2] 4 = 48 9%
Undisturbed habitat > 50% of Polygon points =3 2
Undisturbed habitat 10-50% and in 1-3 patches points=2
Undisturbed habitat 10-50% and > 3 patches points =1
Undisturbed habitat < 10% of 1 km Polygon points=0
H 2.3. Land use intensity in 1 km Polygon: If
> 50% of 1 km Polygon s high intensity land use points = (- 2) 0
< 50% of 1 km Polygon is high intensity points=0
Total forH 2 Add the points in the boxes above 5
Rating of Landscape Potential (fscoreis: X 46=H __ 1-3=M _ <1=1L 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 valued in laws, regulations, or policies? Choose only the highest scare
that applies to the wetland being rated.
Site meets ANY of the following criteria: points =2
LZ] 1t has 3 or more priority habitats within 100 m (see next page)
& 1t provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
{7 Itis mapped as a location for an individual WDFW priority species
{27 1t is a Wetland of High Conservation Value as determined by the Department of Natural Resources
[Z] 1t has been categorized as an important habitat site in a Iocal or regional comprehensive plan, ina
Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m points=1 1
l Site does not meet any of the criteria above points=0
Rating of Value Ifscoreis;___2=H _X1=M __ 0=L Record the rating on the first page
Waetland Rating System for Western WA: 2014 Update 14
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WDFW Priority Habitats

Priority habitats listed by WDFW [see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington,

177 pp. hitpe JLwdfwowa,.gov/publications/00165/wdfw00165.pdf or access the list from here:
http://wdfw.wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE: Thisquesticnis
independent of the land use between thewetland unit and the priority habitat.

{Z] Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

L&/ Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full deseriptionsin WDPW PHSreport ).

{Z] Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over hedrock,

X Old-growth/Mature forests: Old-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 ¢cm) dbh or > 200

years of age. Mature forests - Stands with average diameters exceeding 21 in [53 cm) dbh; crown cover may be less,
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; B0-200 years old west af the Cascade crest.

& Oregon White Oak: Woodland stands of pure oak or cak/conifer associations where canopy coverage of the cak
component is important (full descriptionsin WDFW PHSreport p. 158 — see web link above).

[Z] Riparian: The area adjacent to aquatic systems with lowing water that contains elements of both aguatic and
terrestrial ecosystems which mutually influence each other.

[Z] Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptionsin WDFW PHSreport p. 161 — seeweb link above).

[Z7 mmstream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

{Z] Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full deseriptions of habitatsand the definition of relatively undisturbed are in WDFW report -
sseweb link on previous page).

[Z] Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

L7 cliffs: Greater than 25 R (7.6 m) high and occurring below 5000 ft elevation.

(Z7 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
andfor sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

X7 Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enable cavity excavationfuse by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are > 6.5 ft (2 m] in height. Priority logs are > 12 in (30 cm]) in diameter at the largest end, and > 20 ft
{6 m] long,

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere.
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CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

—_— e = —

I it
SC 1.0, Estuarine wetlands
Does the wetland reet the following criteria fer Estuarine wetlands?
[l The dominant water regime is tidal,
[]vegetated, and
Cwith a salinity greater than 0.5 ppt Yes —Go to SC 1.1 |N0= Not an estuarine wetland |

riaoremet: |0

SC1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-1517

plant species in Table 4 are present, the wetland is a bog.

SC 3.4, Is an area with peats ar mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole pine, guaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Is a Category | bog No=Is nota bog

Yes=Category! No-Gotosc12 | <!
SC 1.2, Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
{Ffrhe wetland is ralatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Sparting, see page 25) Cat. |
[i/at \east % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
{ifThe wetland has at least two of the following features: tidal channels, depressions with open water, or Gty
contiguous freshwater wetlands. Yes = Category | No = Category ||
SC 2.0. Wetlands of High Conservation Value (WHCV)
SC 2.1. Has the WA Department of Natural Resources updated their website to include the list of Watlands of High
Conservation Value? Yes—GotoSC2.2 |[No—GotoSC2.3 | Cat.1
5C 2.2. Is the wetland listed on the WONR database as a Wetland of High Conservation Value?
Yes = Category| [ No=Nota WHCV |
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
htip: wil.dnr.wagov/nh fdesk/datasearch/wnh lands.pdf
Yes —Contact WNHP/WDNR and goto SC2.4 | No = Not a WHCV |
SC 2.4, Has WDNR identified the wetland within the 5/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes = Category | | No = Nota WHCV |
SC 3.0, Bogs
Does the wetland (or any part of the unit] meet bath the criteria for soils and vegetation in bogs? Use the key
below. If you answer YESyou will gtill need to ratethe wetland based on itsfundions.
SC 3.1, Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
mare of the first 32 in of the soll profile? Yes-GotoSC3.3 | No-GotoSC3.2 |
SC 3.2, Does an area within the wetland unit have organic solls, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on tep of a lake or
pond? Yes—GotoSC3.3 No = Is not a bog |
SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 47 Yes = Is a Category | bog No- GotoSC3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
Cat. |

Wetland Rating System for Western WA: 2014 Update 16
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SC 4.0. Forested Wetlands
Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria fer the WA
Cepartment of Fish and Wildlife's forests as priority habitats? If you answer YESyou will gtill need to rate

the wetland based on ftsfundions.

[Tl old-growth forests (west of Cascade crest): Stands of at least two tree species, farming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OB have a diameter at breast height {dbh) of 32 in {81 cm) or more.

(] mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in {53 cm).

Yes= Categoryl |No= Nota forested wetland for this section | Cat. |
SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
[Z)The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
[Tithe lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom) Cat. |
Yes—GotoSC5.1  [No = Notawetland in a coastal lagoon |
SC5.1. Does the wetland meet all of the following three conditions?
{Zirhe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100), Cat. 1l
[Z/at least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
{Z/The wetland is larger than */;, ac {4350 ft%)
Yes = Category | Mo = Category Il
SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUD)? If
you answer yes you will still need to rate the wetland based on its habitat functions.
In practical terms that means the following geographic areas:
[Z] Long Beach Peninsula: Lands west of SR 103
{E] Grayland-Westport: Lands west of SR 105 Catl
[Z] Ocean Shores-Copalis: Lands west of SR 115 and SR 109
Yes-GotoSC6.1  |No=notan interdunal wetland for rating |
SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H,H,H or H.H,.M Cat. I
for the three aspects of function)? Yes = Category | No-Go to SC 6.2
SC6.2. s the wetland 1 ac or larger, or is [t in @ mosaic of wetlands that is 1 ac or larger?
Yes = Category Il No- Go toSC6.3 Cat. 1l
SC6.3. Is the unit between 0.1 and 1 ac, oris it In 2 mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category || Mo = Category IV
Cat. IV

Category of wetland based on Special Characteristics

If you answered No for all types, enter "Not Applicable” on Summary Form
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RATING SUMMARY - Western Washington

Name of wetland (or ID #): 22 Date of site visit: 23-26March 2021

W. David laggy R e il
Rated by Loggy Soll & Wetland Censulting Trained by Ecology? _ Yes X No Date of training118-8/20, 2017
HGM Class used for rating DEPRESSION Wetland has multiple HGM classes? Y X N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo’,"map Jefferson County & Google Photeos, USFW, DRN & WF&W m aps

OVERALL WETLAND CATEGORY _Iv__ (based on functions_X_or special characteristics__ )

1. Category of wetland based on FUNCTIONS
Category | — Total score = 23 - 27

Score for each
Category |l — Total score =20-22 function based
B on three
Category |ll - Total score =16- 19 ratings
*  Category IV -Total score =9 - 15 Ff;%?’ of ratings
FUNCTION Improving | Hydrologic |  Habitat important)
Water Quality 8=HHH
Circle the appropriate ratings 8= HJH'M
Site Potential H ML [HML H ML 7=HHL
landscape Potential |[H M (O |[H M LB M 1L 7=H,M,M
Value H MmO 'i_H M H & L |TOoTAL 6=HM.L
ey . = - 6= MMM
_ ire ased on 4 4 7 1% S5=H,LL
[Ratings 5=MM,L
4=M,L,L
| 3=1,L1

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY
| Estuarine I 1
; Wetland of High Conservation Value I
Bog I
Mature Forest i
Old Growth Forest I
Coastal Lagoon I 11
Interdunal I I 111__W_
None of the above NA

Wetland Rating System for Western WA: 2014 Update 1,
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Maps and figures required to answer questions correctly for

Western Washington

Depressional Wetlands

| Map of: To answer questions: Figure #
| Cowardin plant classes D13, HLILH1A SEE NOTE
| Hydroperiods D14,H12 SEE NOTE
| Location of outlet {can be added to map of hydroperiods) D1.1,D4.1 A
| Boundary of area within 150 ft of the wetland {can be added to another figure] | D2.2, D5.2 B
Map of the contributing basin D43, 053 c
1 km Polygon: Area that extends 1 krn from entire wetland edge - including H21,H2.2, H23 D
polygons for accessible habitat and undisturbed habitat
Screen capture of map of 303(d) listed waters in basin [from Ecology website} D21,D32 E
Screen capture of list of TMDLs for WRIA in which unit Is found (from web} D33 | N |
Riverine Wetlands  BECAUSE OF DENSE RECS COVER OVER THE WETLAND. o
| Map of: To answer questions: Figure #
Cowardin plant classes H1l, H1l4
| Hydroperiods H1.2
Panded depressions R1.1
Boundary of area within 150 ft of the wetland fcon be added to another figure) R2.4
Plant cover of trees, shrubs, and herbaceous plants R1.2 R4.2
Width of unit vs. width of stream {can be added to another figure) R4.1
Map of the contributing basin R22,R2.3,R52
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 TMOLs for WRIA in which unit is found (from weh) R32,R3.3
Lake Fringe Wetlands
Map of: | To answer questions: Figure #
Cowardin plant classes | L 11, L41, H1.1L, H14
Plant cover of trees, shrubs, and herbaceous plants L12
Boundary of area within 150 ft of the wetland (can be added to another figure) | L2.2
1 km Polygan: 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) L3.1,L32
| Sereen capture of list of TMDLs for WRIA in which unit is found (from web) L33
Slope Wetlands
Map of: To answer questions: Figure # |
Cowardin plant classes H1.1 H1Ll4 |
Hydroperiods | H1.2 !
Plant cover of dense trees, shrubs, and herbaceous plants §13
| Plant cover of dense, rigld trees, shrubs, and herbaceous plants 541
| (can be added to figure above)
" Boundary of 150 ft buffer {can be added to another figure) §21,551

1 km Palygon: Area that extends 1 km fram entire wetland edge - including
palygons for accessible habitat and undisturbed habitat

H21,H22 H23

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 unit is found (from web)

533
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Wetland name or number | . sous0e

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case; identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto?2 YES—thewetlandciassis Fidal Fringe—go-to-1-3—

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO —Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

If your wetland can be classified as a Freshwater Tidal Fringe usetheformsfor Riverine wetlands. If it
is Saltwater Tidal Fringeit isan Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2, The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 YES—Fheweband-eiassisFlats
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands,

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto4 YES—Fhewettandclassistake Fringe-fhacustrinreFringe)

4. Does the entire wetland unit meet all of the following criteria?
_x The wetland is on a slope (slope can be very gradual),
_x_The water flows through the wetland in one 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 being impounded.

NO-goto5 ¥ES—The-wetand-classisSlope
NOTE: Surface 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 ft
deep).

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



Wetland name or number A3 001092006

b.

NO-goto6 YES—The-wetlandclassisRiverine—
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? Thismeansthat any outlet, if present, is higher than the interior
of thewetland.

No—sotaT — YES - The wetland class is Depressional

Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained hy high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-gotoB MS L heowatand el b Bepressional—

Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch 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 scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.

HGM classes within the wetland unit HGM class to
being rated use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

If you are still unable to determine which of the above criteria apply to your wetland, or if you have
morethan 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 1
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Water Quaﬂtr Fum:tiuns Indicators that the sﬂ:e fun:tfu ns to tmpmve water quality

D 1.0. Does the site have the potential to improve water quality?

D 1.1. Characteristics of surface water gutflows from t
Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet).
points=3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points =2 3
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing  points=1
Wetland is a flat depression [QUESTION 7 on key), whose outlet is a permanently flowing ditch.  points=1

D 1.2. The soll 2 in below the surface (or duff laver) is true clay or true organic {use NRCS definitions).Yes=4 No=0 1]
D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes),
Wetland has persistent, ungrazed, plants > 95% of area points=5 5
Wetland has persistent, ungrazed, plants > ¥ of area points=3
Wetland has persistent, ungrazed plants > 1,-":;, of area points=1
Wetland has persistent, ungrazed plants <'/,, of area points =0

D 1.4. Characteristics of seasonal ponding or inundation:
This is the orea that is ponded for at least 2 months. See description fn manual,

Area seasonally ponded is > % total area of wetland points =4 2

Area seasonally ponded is > ¥4 total area of wetland points=2

Area seasonally ponded is < % total area of wetland points =0
TotalforD 1 Add the points in the boxes above 10

Rating of Site Potential Ifscoreis:_ 12-16=H X 6-11=M __ 0-5=1 Record the rating on the first poge

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

D 2.1. Does the wetland unit receive stormwater discharges? Yes=1 No=0

D 2.2, Is > 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0

D 2.3. Are there septic systems within 250 ft of the wetland? approved but not actavated Yes=1 No=0

D 2.4, Are there other sources of pollutants coming into the wetland that are not listed in guestions D 2.1-D 2.37 0
Sourca Yes=1 No=0

Total forD 2 Add the points in the boxes above 0

Rating of Landscape Potential ifscoreis:_ _3ord4=H _ lor2=M _X O0=L Record the rating on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?

D 3.1. Does the wetland discharge directly (i.e., within 1 mi) to a stream, river, lake, or marine water that is on the
303(d) list? Yes=1 No=0 0
D 3.2. 1s the wetland in a basin or sub-basin where an aguatic resource is on the 303(d) list? Yes=1 No=0 0
D 3.3. Has the site been identified in a watershed or local plan as important for maintaining water guality (answer YES 0
if there is @ TMDL for the basin in which the unit is found)? N __ Yes=Z No=0
Total forD 3 Add the points in the boxes above 0
Rating of Value Ifscoreis:_ 2-4=H 1=M X 0=L Record the rating on the first poge

Wlatlamed D ating Surerans Fae Wackarn WA 7N14 lndaka [
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=i 'DEPRESSIONAL AND FLATS WETLANDS
Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation

D 4.0. Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water gutflows from the wetland:

Wetland is a depression or {lat depression with no surface water leaving it [no outlet) points = 4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints=2| 4
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points=1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points =0

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 if dry, the deepest part.

Marks of ponding are 3 ft or more above the surface or bottom of cutlet points =7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points=5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of cutlet points=3 3
The wetland is a “headwater” wetland points =3
Wetland is flat but has small depressions on the surface that trap water points=1
Marks of ponding less than 0.5 ft {6 in) points =0

D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
contributing surface water to the wetland to the areo of the wetland unit itseif.

The area of the basin is less than 10 times the area of the unit points=5

The area of the basin is 10 to 100 times the area af the unit points = 3 3

The area of the basin is more than 100 times the area of the unit points=0

Entire wetland is in the Flats class points=5
Total farD 4 Add the points in the boxés above 10
Rating of Site Potential If scoreis:_ 12-16=H _X 6-11=M _ 0-5=L Record the rating on the first poge
D 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetland receive stormwater discharges? Yes=1 No=0 0
D 5.2.1s >10% of the area within 150 ft of the wetland in land uses that generate excess runoff? Yes=1 No=0 0
D 5.3. |s more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 0

=1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
Total forD 5 Add the pointsin the boxes above 0
Rating of Landscape Potential Ifscoreis:__3=H _ lor2=M _X0=L Record the rating on the first pege
D 6.0. Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unit is In a landscape that has flooding problems. Choose the description that best matches conditions around

the wetland unit being rated. Do not add points. Choose the highest score if more than one condition is met,

The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has

damaged human or natural resources (e.g., houses or salmon redds);

(L] Flooding oceurs in a sub-basin that is immediately down-gradient of unit. points=2

[C] surface flooding problems are in a sub-basin farther down-gradient. points=1

Flooding from groundwater is an Issue in the sub-basin. points=1

The existing or petential outflow from the wetland is so constrained by human or natural conditions that the

water stored by the wetland cannot reach areas that flood. Explain why points =0 0

There are no problems with flooding downstream of the wetland. points=0
D 6.2, Has the site been identified as important for flocd storage or flood conveyance in a regional flood control plan? G

Yes=2 No=0

Total forD 6 Add the points in the boxes above 0
Rating of Value If scoreis:___ 2-4=H ___1=M _X0=1L Record the rating on the first poge

Warland Dating Suetarm far Iacrarn WA 7014 1Tadara i~ L]




Wetland name or number ____ a3 po10s206

¥ ~ These questions apply to wetlands of all HGM classes.
mm Euuéfm - indicatars that site functions to pr

rov 'éei.hnﬁﬁrtam.fiah‘}tai
H 1.0. Does the site have the potential to provide habitat?

H 1.1, Structure of plant community: Indicoters are Cowardin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each closs to meet the threshold
of ¥ ac ar more than 10% of the unit if it is smailer than 2.5 ac. Add the number of structures checked,

____Aquatic bed 4 structures or more: points = 4
__X Emergent 3 structures: points = 2
_ % Scrub-shrub {areas where shrubs have > 30% cover) 2 structures: points =1
X Forested {areas where trees have > 30% cover) 1 structure: points =0

If the unit has o Forested class, check if:
__X TheForested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H 1.2. Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or } ac to count (see text for descriptions of hydroperiads).

____Permanently flooded or Inundated 4 or more types present: points=3
_X Seasonally flooded orinundated 3 types present: points = 2
__ X Qccasionally flooded or inundated 2 types present: points = 1
_X_Saturated only 1 type present: points =0

___Permanently flowing stream or river in, or adjacent to, the wetland

___Seasonally flowing stream in, or adjacent to, the wetland

___ Lake Fringe wetland 2 points
____ Freshwater tidal wetland 2 points

H 1.3. 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 and you do not have to name
the species. Do not indude Birasan milfoil, reed canarygrass, purple locsestrife, Canadian thistle

If you counted: > 19 species points = 2
5-19 species points = 1
< 5 species points =0

H 1.4, Interspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1}, or
the tlasses and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

— O @®@e

None = 0 points Low = 1 peint Moderate = 2 points

All three diagrams
in this row
dare HIGH = 3points

Wetland Rating System for Western WA: 2014 Update 13
Rating Form - Effective January 1, 2015
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Wetland name or number & 001092006

RATING SUMMARY — Western Washington

e o e oy — Date of site visit: 24 Ma 2021

. David loggy
Rated by Legay Scil & Wetland Cons ulting Trained by Ecology?__ Yes _* No Date of training118-8/20, 2017
HGM Class used for rating DEPRESSION Wetland has multiple HGM classes?__ Y X N

NOTE: Form is not complete without the figures requested (figures can be combined).
S'DLIIT.E le base EEFiE| Dhl‘.}tﬂ_fmap Jefferson County & Google Photos, USFW, DRN & WFAW maps

OVERALL WETLAND CATEGORY _' _ (based on functions_X or special characteristics___ )

1. Category of wetland based on FUNCTIONS
Category | — Total score = 23 - 27 )

= Score for each
Category |l — Total score =20 - 22 function based
i _ on three
Category |1l — Total score =16 - 19 ratings
Category IV —Total score = 9 - 15 (order of ratings
FUNCTION Improving | Hydrologic Habitat | important)
. Water Quality 9=HHH
_ - Cirele the appropriate ratings g= HJH’M
Site Potential H @ L [H L [H WL 7=H,H,L
LlandscapePotential [H @ L H M W H ™ L 7=HMM
Value H MmO |H m © 1 @ L [Tora : - ;TAL
| 1 =M,M,M
Score Based on 5 4 7 16 S5=H,LL
Ratings 5= MM,L
4=M_LL
3=l Ll

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY
Estuarine | i1
Wetland of High Conservation Value 1

Bog i

Mature Forest I

Old Growth Forest i

Coastal Lagoon I n
interdunal Inom w !
None of the above NiA I

Wetland Rating System for Western WA: 2014 Update 1.



Wetland name or number A2 001092005

Maps and figures required to answer questions correctly for

Western Washington
Depressional Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes D13, H11,H14 A
Hydroperiods D14 H1.2 A
Location of outlet (can be added to map of hydrogeriods) 011,D4.1 .
Boundary of area within 150 ft of the wetland (con be odded to another figure)] | D2.2,D5.2 A
| Map of the contributing basin D43 D53 A
| 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) D31,D32 E
Screen capture of list of TMDLs for WRIA In which unit is found (from web) | D3.3 N/A
" 4 NOTE: HERBACEOQUS AND SHRUB WETLAND AREA COULD NOT BE SHOWM
Riverine Wetlands  pgcaUSE OF DENSE TREES COVER OVER THE WETLAND,
. Ratingwas done check two cthar mting of wetland
Map of: To answer questions: Figure #
Cowardin plant classes H11, H14
| Hydroperiods H12
| Panded depressions R11
' Boundary of area within 150 ft of the wetland (con be added to another figure] | R2.4
| Plant cover of trees, shrubs, and herbaceous plants R12 R4.2
Width of unit vs. width of stream (can be odded to another f.rgure,l' R4.1
! Map of the contributing basin R2.2Z R23,R52
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H23,H23
polygons for accessible habitat and undisturbed habitat
| Sereen capture of map of 303(d) listed waters in basin {from Ecology website) R31
LStreen capture of list of TMOCLs for WRIA in which unitis found (from web) R3.2,R33
Lake Fringe Wetlands
Map of: To answer questions: Figure #
Cowardin plant classes L1.1, L41,H1L, H14 ]
Plant cover of trees, shrubs, and herbaceous plants L12
| 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 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) L3.1,L3.2
Screen capture of list of TMDLs for WRIA in which unit is found (from web) L33
Slope Wetlands
| Map of: To answer gquestions: Figure #
:_Cuwardin plant classes H11,H14 |
Hydroperiods H12
| Plant cover of dense trees, shrubs, and herbaceous plants 513
| Plant cover of dense, rigid trees, shrubs, and herbaceous plants 541
(can be added to figure above)
Boundary of 150 ft buffer {can be added to another figure) 521,551
1 km Polygon: Area that extends 1 km from entire wetland edge - including H2. LH22,H 2.3
polygons for accessible habitat and undisturbed habitat .
Screen capture of map of 303(d) listed waters in basin (from Ecalogy website} 53.1,53.2
Screen capture of list of TMDLs for WRIA In which unit is found {from web) £33

ThA bl THabd s oe Disinbmess Fres A laebaees AIA G T A TTeadaka



Wetland name or number | #eawe,

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto2 ¥ES—thewetlandclassisFidal Fringe—soto- -1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO —Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

If your wetland can beclassified as a Freshwater Tidal Fringe usethe formsfor Riverine wetlands. If it
isSaltwater Tidal Fringeit isan Estuarine wetland and is not scored. This method cannot be used to
score functions for estuarine wetlands.

2, The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 YRSt hs s hats
If your wetland can be classified as a Flats wetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto4 YES=TFhewetland-class s bake Fringe-{bacustrimeFringe)

4. Does the entire wetland unit meet all of the following criteria?
_x The wetland is on a slope (slope can be very gradual),
_x_The water flows through the wetland in one 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 being impounded.

NO-goto5 YES—Fhe-wetland-elass s Slope
NOTE: Surface 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 ft
deep).

5. Does the entire wetland unit meet all of the following criteria?
___The unit is in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
___The overbank flooding occurs at least once every 2 years.



Wetland name or number A2 001082008

NO-goto6 ¥ES—The-wetand-classisRiverine—
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? Thismeansthat any outlet, if present, is higher than the interior
of the wetland.

NO—goteL— YES - The wetland class is Depressional

. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-gotoB B TN

- Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides, GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch 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 scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.

HGM classes within the wetland unit HGM class to
being rated use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

If you are still unable to determine which of the above criteria apply to your wetland, or if you have
morethan 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 4 .



Wetland name or numher@ 001092006

DEPRESSIONAL AND FLATS WETLANDS
‘Water Quality Functions - Indicators that the site functions to improve water quality

D 1.0. Does the site have the potential to improve water quality?

D 1.1. Characteristics of surface water outflows from the wetland: F
Wetland is a depression or flat depression (QUESTION 7 on key) with no surface water leaving it (no outlet),
points = 3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points = 2 2
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing  points=1
Wetland is a flat depression (QUESTION 7 on key), whose outlet |s a permanently flowing ditch.  points=1

| D 1.2. The s0il 2 in below the surface (or duff layer) is true clay or true organic (use NRCS definitions).Yes=4 No=0 4
D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):
Wetland has persistent, ungrazed, plants > 95% of area points=5 5
Wetland has persistent, ungrazed, plants > % of area points = 3
Wetland has persistent, ungrazed plants > '/, of area points =1
Wetland has persistent, ungrazed plants <'/y, of area points =0

H D 1.4. Characteristics of seasonal ponding or inundation:
This is the areo that [s ponded for at least 2 months. See description in manuol,

| Area seasonally ponded is > % total area of wetland points = 4 (1]
Area seasonally ponded is > % total area of wetland points =2

| Area seasonally ponded is < % total area of wetland points =0

| TotalforD 1 Add the points in the boxes above 9

Rating of Site Potential Ifscoreis:___ 12-16=H X 6-11=M __ 0-5=1L Record the rating on the first page

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

D 2.1. Does the wetland unit receive stormwater discharges? Yes=1 No=0
0 2.2, Is> 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0
D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0
D 2.4. Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.37
Source Grazing Yes=1 No=0 !
Total for D 2 Add the points in the boxes above 1

Rating of Landscape Potential Ifscoreis:_ 3ord4=H _Xlor2=M __ 0=L  Record the rating on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?

D 3.1, Does the wetland discharge directly (I.e., within 1 mi) to a stream, river, lake, or marine water that is on the
303(d) list? Yes=1 No=0 0
D 3.2. Is the wetland in a basin or sub-basin where an aquatic resource is on the 303(d) list? Yes=1 No=0 0
D 3.3, Has the site been Identified in a watershed or local plan as impartant for maintaining water quality (answer YES 0
if there is a TMDL for the basin In which the unit is found)? B Yes=2 No=0
Total forD 3 Add the points in the boxes above 0

Rating of Value Ifscoreis:  2-4=H ___1=M X 0=L Record the rating on the first page

i s - ~ ran = TATE PR AT 1.a Lo



Wetland name or number C3 001082006 &

'DEPRESSIONAL AND FLATS WETLANDS

Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation

D 4.0. Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water gutflows from the wetland:
Wetland is a depression or flat depression with no surface water leaving it (no outlet) points =4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints =2| 2
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points=1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points =0
D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottam of the outlet. For wetlands
with no outlet, measure from the surfoce of permanent water or if dry, the deepest part.
Marks of ponding are 3 ft or more above the surface or bottom of outlet points =7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points=5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points =3 a
The wetland is a "headwater” wetland points =3
Wetland is flat but has small depressions on the surface that trap water points =1
Marks of ponding less than 0.5 ft (6 in) points = 0
D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the oreo of upstream basin
contributing surface water to the wetland to the area of the wetland unit itself.
| The area of the basin Is less than 10 times the area of the unit polnts=5
The area of the basin is 10 to 100 times the area of the unit points = 3 3
The area of the basin is more than 100 times the area of the unit points =0
l Entire wetland is in the Flats class points=5
Total forD 4 Add the points in the boxes above 8
Rating of Site Potential Ifscoreis:___ 12-16=H _X 6-11=M __ 0-5=L Record the rating on the first page
D 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetland receive stormwater discharges? Yes=1 No=0 0
[ D 5.2. Is >10% of the area within 150 ft of the wetland in land uses that generate excess runofff  Yes=1 No=0 0
| D5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at o
_ =1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
| Total for D 5 Add the points in the boxes above o
Rating of Landscape Potential Ifscoreis:___3=H __ lor2=M _X0=L Record the rating on the first page
D'6.0, Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unitis in a landscape that has flooding problems. Choose the description that best matches conditions around
the wetland unit being rated. Do not odd points. Choose the highest score if more thon one condition is met.
The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):
[ Flooding occurs in a sub-basin that is immediately down-gradient of unit. points =2
] surface flooding problems are in a sub-basin farther down-gradient. points =1
Flooding from groundwater is an issue in the sub-basin, points =1
The existing or potential outflow from thie wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood, Explain why points =0 9
There are no problems with flooding downstream of the wetland. points =0
D €.2, Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? "
Yes=2 No=0
TotalforD 6 Add the points in the boxes above 0
Rating of Value Ifscoreis:_ 2-4=H __ 1=M _X0=L Record the rating on the first poge

Watland Rating Sveram fnr Waestarn WA: 20114 1ndate




Wetland name ornumber ___ & so1092008

H 1.1, Structure of plant community: Indicators are Cowardin closses and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches moy be combined for each class to meet the threshold
of % ac or more than 10% of the unit if it is smaller then 2.5 ac. Add the number of structures checked.

__Aquatic bed 4 structures or more: points =4
__ X Emergent 3 structures: points = 2
__ X Scrub-shrub {areas where shrubs have » 30% cover) 2 structures: points=1
__% Forested [areas where trees have > 30% cover) 1 structure: points =0

If the unit has a Forested class, check if:

X The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H 1.2. Hydroperiods

Check the types of water regimes (hydropericds) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count {see text for descriptions of hydroperiods).

___ Permanently flooded or inundated 4 or more types present: paints = 3
___Seasonally flooded or inundated 3 types present: points =2
__ % Dccasionally flooded or inundated 2 types present: points=1
___ Saturated only 1 type present: points =0

____Permanently flowing stream or river in, or adjacent to, the wetland

__X_Seasonally flowing stream In, or adjacent to, the wetland

__ lake Fringe wetland 2 points
____Freshwater tidal wetland 2 points

H 1.3. Richness of plant species
Count the number of plant species in the wetland that cover at least 10 fi'.

Different patches of the same species can be combined to meet the size threshold and you do not have to name
the species. Do not indude Burasian milfoil, reed canarygrass, purple loosestrife, Canadian thistle

If you counted: > 19 species points =2
5 -19 species points =1
< 5specias points =0

H 1.4. Interspersion of habitats
Decide from the diagrams below whether interspersion ameong Cowardin plants classes [described in H 1.1), or
the classes and unvegetated areas (can include open water or mudfiats) is high, moderate, low, or none. If you
have four or more plant classes or three classes and open water, the rating is always high.

OO @@

None = 0 points Low =1 point Moderate = 2 points

All three diagrams
in this row
are HIGH = 3paoints

Wetland Rating System for Western WA: 2014 Update 13
Rating Form = Effective January 1, 2015



Wetland name or number 3 001052006

H 1.5. Special habitat features:
Check the habitat features that are present in the wetland. The number of checks is the number of points,
_ ¥ Large, downed, woody debris within the wetland (>4 in diameter and 6 ft long).
_ % Standing snags (dbh > 4 in) within the wetland
___Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft {1 m)
aver a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)
___ Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that hove not yet weathered
where wood is exposed)
_x_ At least ¥ ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for eqg-laying by amphibians)
__ X Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of 2
strata)
TotalforH 1 Add the points in the boxes above 8
Rating of Site Potential Ifscoreis:  15-18=H _X 7-14=M __ 0-6=L Record the rating on the first poge
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit).
Calculate: % undisturbed habitat_38 + [(% moderate and low intensity land uses)/2]_4 = 42 o
If total accessible habitat is:
> '/, (33.3%) of 1 km Polygon points =3 3
20-33% of 1 km Polygon points=2
10-19% of 1 km Polygon points =1
< 10% of 1 km Polygon points =0
H 2.2, Undisturbed habitat in 1 km Polygon around the wetland.
Calculate: % undisturbed habitat_T5 + [(% moderate and low intensity land uses)/2].7_=_ 82 %
Undisturbed habitat > 50% of Palygon points=3 p
Undisturbed habitat 10-50% and In 1-3 patches points = 2
Undisturbed habitat 10-50% and > 3 patches points =1
Undisturbed habitat < 10% of 1 km Polygon points =0
H 2.3. Land use intensity in 1 km Polygon: If
; = 50% of 1 km Polygon is high intensity land use points = (- 2) 0
| < 50% of 1 km Polygon is high intensity points =0
| Total forH 2 Add the points in the boxes above 5
Rating of Landscape Potential Ifscoreis: X 4-6=H __1-3=M __ <li=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 valued in laws, regulations, or policies? Choose only the highest score
. that applies to the wetland being rated.
| Site meets ANY of the following criteria: points = 2
| (Z7 1t has 3 or more priority habitats within 100 m (see next page)
| L& it provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
{E] 1tis mapped as a location for an individual WDFW priority species
[Z7 1t is a Wetland of High Conservation Value as determined by the Department of Natural Resources
{27 1t has been categorized as an important habitat site in a local or reglonal comprehensive plan, in a
Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m points=1 1
Site does not meet any of the criteria above points =0
Rating of Value Ifscoreis;___2=H _Xi=M __ 0=L Record the rating on the first page

Wetland Rating System for Western WA: 2014 Update 14
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Wetland name or number 3 001092006

WDFW Priority Habitats

Priority habitats listed by WDFW [see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washingtan Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington.
177 pp. http:// wdfw.wa.gov/publications/00165/wdfw00165.pdf or access the list from here:
http://wdfw.wa.gov/conservation/phs/list/}

Count how many of the following priority habitats are within 330 ft (100 m} of the wetland unit: NOTE Thisquestionis
independent of the land use between thewetiand unit and the priority habitat.

i Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

& Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife [full descriptionsin WDFW PHSreport),

/Z] Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

{iX 0ld-growth/Mature forests: 0ld-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less,
than 100%; decay, decadence; numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

Z7 oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the nak
component is important {full descriptionsin WDFW PHSreport p. 158 —sseweb link above),

(2] Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

[Z] Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie [full descriptions in WDFW PHSreport p. 181 —seeweb link above).

L/ Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

(] Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed arein WDFW report -
seeweb link on previcuspage).

L7 Caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological farmations and is large enough to contain a human.

[Z7 Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

L7 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 65 ft (0.15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, Including riprap slides and mine tailings. May be associated with cliffs.

&/ Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enable cavity excavation/use by wildlife. Priority snags have a diameterat breast height of > 20in (51 cm) in western
Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft
{6 m] long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere,

Wetland Rating System for Western WA: 2014 Update 15
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Wetland name or number _ca apios2006

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

E_J;El'.'"‘_':r',:' /i any cril hat opply
SC 1.0. Estuarine wetlands

Does the wetland meet the following criteria for Estuarine wetlands?
[CIThe dominant water regime is tidal,

[Elvegetated, and

] with a salinity greater than 0.5 ppt Yes—GotoSC1.1 | No= Not an estuarine wetland |

5C 1.1. Is the wetland within a National Wildlife Refuge, Natlonal Park, Natlonal Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-1517
Yes = Category | No-GoteSC1.2

Cat |

SC 1.2. is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
LiZ7rhe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Sparting, see page 25)
{27t |east % of the landward edge of the wetland has a 100 ft buffer of shrub, farest, or un-grazed or un-
mowed grassland.
{frhe wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands, Yes = Category | No = Category Il

Cat. |

Cat. 1l

SC 2.0. Wetlands of High Conservation Value (WHCV)
5C 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes—Goto§C22 [No—-GotoSC2.3 |
5C2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
Yes = Category! | No= Nota WHCV |
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
htto://wwwil.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
Yes —Contact WNHP/WDNR and go to 5C2.4 | No = Nota WHCV |
SC 2.4. Has WDNR identified the wetland within the S/T/R as a Wetland of High Conservation Value and listed it on

their website? Yes=Category | | No=NotaWHCV]

Cat. |

5C 3.0, Bogs
Does the wetland (or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YESyou will till need to rate the wetland based on its functions.

SC 3.1, Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
more of the first 32 in of the soil profile? Yes-GotoSC3.3 | No-Goto5C3.2 |

SC 3.2, Does an area within the wetland unit have organic soils, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of a lake or
pond? Yes—GotoSC3.3 |B No=Isnota Im[_j

SC 3.3. Does an area with peats or mucks have mare than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 47 Yes=IsaCategorylbog No- GotoS5C3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
plant species in Table 4 are present, the wetland is a bog.

SC 3.4, Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
wastern hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide rmore than 30% of the cover under the canapy?

Yes=Isa Category | bog  No=Isnotabog

Cat. |

Wetland Rating System for Western WA: 2014 Update i6
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Wetland name or number = 081092008

SC 4.0. Forested Wetlands

Does the wetland have at least 1 contisuous acre of forest that meets one of these criteria for the WA

Departrent of Fish and Wildlife's forests as priority habitats? If you answer YESyou will still need to rate

the wetland based on its functions,

[ oid-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of 32 in {81 cm) ar more.

(] mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter {dbh) exceeding 21 in (53 em).

Yes= Category! |No= Nota forested wetland for this section | Cat. |
5C 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
[E]lThe wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
e lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be meosured near the bottom) Cat.|
Yes—-Goto5C51 |[No = Nota wetland in a coastal lagoon |
SC 5.1. Does the wetland meet all of the following three conditions?
[Z¥rhe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, oppartunistic plant species (see list of species on p. 100). Cat. Il
[Zpt 1east % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassiand.
Li/The wetland is larger than '/, ac (4350 ft')
Yes = Category | No = Category Il
SC 6.0 Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If
you answer yes you will still need to rate the wetland based on its habitat functions.
In practical terms that means the following geographic areas:
& Long Beach Peninsula: Lands west of 5R 103
[Z] Grayland-Westport: Lands west of SR 105 Cat |
(7] Ocean Shores-Copalis: Lands west of SR 115 and SR 109
Yes-GotoSC6.1 [No=notan interdunal wetland for rating |
SCE.1. s the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form (rates H.H,H or H.H M Cat.ll
for the three aspects of function)? Yes = Category | No-Go to5C6.2
SC6.2. Is the wetland 1 ac or larger; or is it in @ mosaic of wetlands that is 1 ac or larger?
Yes = Categoryll  No-Go to SC 6.3 Cat. 1l
5C 6.3. Is the unit between 0.1 and 1 ac, or is it In a mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category il Mo = Category IV
Cat. Iv

Category of wetland based on Special Characteristics
If you answered No for all types, enter "Not Applicable” on Summary Form
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Wetland name or number A3 001092006

| H1s. Special habitat features:

Check the habkitat features that are present in the wetland. The number of checks is the number of points.

____ large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).

__ Standing snags (dbh > 4 in) within the wetiand

____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft (1 m)
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)

___ Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 20 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood Is exposed)

X At least % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)

__ X Invasive plants cover less than 25% of the wetland area in every stratum of plants [see H 1.1 for list of

2
strata)
TotalforH 1 Add the points in the boxes above 8
Rating of 5ite Potential Ifscoreis:  15-18=H X 7-14=M _ 0-6=1L Record the rating on the first page
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1, Accessible habitat (include only habitat that directly abuts wetiand unit),
Colculate: % undisturbed habitat_38 + [(% moderate and low Intensity land uses)/2] 4 = 42 %
If total accessible habitat is:
> 'f5 (33.3%) of 1 km Polygon paints =3 3
20-33% of 1 km Polygon points =2
10-19% of 1 km Polygon points=1
< 10% of 1 km Polygon points =0
H 2.2. Undisturbed habitat in 1 km Palygon around the wetland.
Calculate: % undisturbed habitat_75 + [(% moderate and low intensity land uses)/2] ' _=_ 82 9
Undisturbed habitat > 50% of Polygon points=3 2
Undisturbed habitat 10-50% and in 1-3 patches points=2
Undisturbed habitat 10-50% and > 3 patches points =1
Undisturbed habitat < 10% of 1 km Polygon - o points =0
H 2.3. Land use intensity in 1 km Polygon: If
> 50% of 1 km Polygon is high intensity land use points = (- 2) 0
< 50% of 1 km Polygon is high intensity points =0
Total for H 2 Add the points in the boxes above 5
Rating of Landscape Potential Ifscorels: X 46=H __ 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 valued in laws, regulations, or policles? Cheose only the highest score
that applies to the wetlond being rated.
Site meets ANY of the following criteria: points =2
{4/ 1t has 3 or more priority habitats within 100 m (see next page)
It provides habitat for Threatened or Endangerad species (any plant or 2nimal on the state or federal lists)
Z] 1eis mapped as a location for an individual WDFW priority species
L7 1t is a Wetland of High Conservation Value as determined by the Department of Natural Resources
{Z] 1t has been categorized as an impartant habitat site in a local or regional comprehensive plan, in a
Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m points=1 1
Site does not meet any of the criteria above points =0
Rating of Value Ifscoreis;___2=H _X1i=M __ 0=L Record the rating on the first page
Waetland Rating System for Western WA: 2014 Update 14
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Wetland name or numhber A3 001052006

WDFW Priority Habitats

Priority habitats listed by WDFW [see complete descriptions of WDFW priority habitats, and the counties in which thev can
be found, in: Washington Department of Fish and Wildlife. 2008. Priority Habitat and Species List. Olympia, Washington,

177 pp. hitps/ fwidfw,wa.gov/publications /00165 /wdfw00165.pdf or access the list from here:
http:/ /wdfw wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 ft (100 m) of the wetland unit: NOTE Thisquestion is
independent of the land use between thewet|and unit and the priority habitat,

[Z] Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

[Z7 Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptionsin WDFPW PHSreport ),

/E] Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

/iX Old-growth/Mature forests: Old-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha ) > 32 in (81 cm) dbh or > 200
years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less,
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest.

4 Oregon White Oak: Woodland stands of pure vak or oak/conifer assoclations where canopy coverage of the oak
component is important (full descriptionsin WDFW PHSreport p. 158 — seeweb link above).

{Z] Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aguatic and
terrestrial ecosystems which mutually influence each other.

[Z] westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptionsin VWDFW PHSreport p. 161 —sseweb link above).

L] Instream: The combination of physical, biological, and chemical processes and conditions that interact to provide
functional life history requirements for instream fish and wildlife resources.

(Z] Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitatsand the definition of relatively undisturbed arein WDFW report -
sseweb link on previous page),

(7 caves: A nawrally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human.

{27 cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 ft elevation.

(] Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0.15 - 2.0 m), composed of basalt, andesite,
and /or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

(X7 Snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enable cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20in (51 cm) in western
Washington and are > 6.5 ft (2 m) in height. Priority logs are > 12 in (30 cm) in diameter at the largest end, and > 20 ft
{6 m) long,

Note: All vegetated wetlands are by definition a priority habitat but are notincluded in this list because they are addressed
elsewhere,
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Wetland name or number A3 001092006

CATEGORIZATION BASED ON SPECIAL CHARACTERISTICS

—_—

| Check g )
SC 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
(] The dominant water regime is tidal,
] Vegetated, and
Cwith a salinity greater than 0.5 ppt Yes —Go to SC 1.1 | No= Not an estuarine wetland |

SC 1.1 15 the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-30-1517
Yes = Category | No-GotoSC1.2

Cat. |

SC 1.2, Is the wetland unit at least 1 ac in size and meets at |east two of the following three conditions?
{i7rhe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Sparting, see page 25)
i/t least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
{Zhhe wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. Yes = Category | No = Category |1

Cat. |

Cat. 1l

SC 2.0. Wetlands of High Conservation Value (WHCV)
5C 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes—GotoSC22 ([No-GotoSC2.3 |
5C2.2. s the wetland listed on the WDNR database as a Wetland of High Conservation Value?
Yes = Category | | No=Nota WHCV |
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http: l.dnr.wa.gov/nh sk/datasearch/wnh lands.pdf
Yes—Contact WNHP/WDNR and goto SC2.4 | No = Nota WHCV |
5C 2.4, Has WDNR identified the wetland within the 5/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes:CatF.guwi ( Nn=NmaWHC‘J|

Cat.|

SC 3.0. Bogs
Does the wetland {or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YESyou will gtill need to rate the wetland based onitsfunctions.

SC 3.1. Does an area within the wetland unit have organic soil horizons, either peats or mucks, that compose 16 in or
mare of the first 32 in of the soil profile? Yes—GotoSC3.3 | No-GotoSC3.2 |

5C 3.2. Does an area within the wetland unit have organic solls, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or velcanic ash, or that are floating on top of a lake or
pond? Yes—Go to SC 3.3 f No = Is not a bog |

SC 3.3. Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 47 Yes=IsaCategorylbog No- Goto5C3.4
NOTE: If you are uncertain about the extent of mosses in the understory, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 In deep. If the pH is less than 5.0 and the
plant species In Table 4 are present, the wetland is a bog.

5C 3.4. Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
westarn hemlock, lodgepole pine, quaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes=1Isa Category |lbog  No=lsnotabog

Cat. |
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Wetland name or number A3 001052006

SC 4.0. Forested Wetlands

Does the wetland have at lpast 1 contiguous acre of forest that meets one of these criteria for the WA
Department of Fish and Wildlife's forests as priority habitats? If you answer YESyou will still need to rate
the wetland based on its functions,

L] old-growth forests (west of Cascade crest); Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha} that are at least 200 years of
age OR have a diameter at breast height {dbh) of 32 In (81 cm) ar more.

(] mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in {53 em).

Yes= Category| |No = Nota forested wetland for this section |

Cat.1

5C 5.0, Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
(L The wetland lies in a depression adjacent to marine waters that is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
[Zfrhe lagoon in which the wetland is located contains ponded water that is saline or brackish (> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom)
Yes-GotoSC5.1 |[No = Nota wetland in a coastal lagoon |
SC5.1. Does the wetland meet all of the following three conditions?
[TFrhe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, oppartunistic plant species (see list of species on p. 100).
[E7At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland,
LiZ/The wetland is larger than '/,; ac {4350 ft')

Yes = Category | No = Category ||

Cat, |

Cat. Il

SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUD)? If
you answer yes you will still need to rate the wetland based on its habitat functions
In practical terms that means the following geographic areas:
& Long Beach Peninsula: Lands west of SR 103
(& Grayland-Westport: Lands west of SR 105
{7 Ocean Shores-Copalis: Lands west of SR 115 and SR 108
Yes-GotoSC6.1 | No=notan interdunal wetland for rating |

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 9 for the habitat functions on the form {rates H,H,H or H,H,M
for the three aspects of function)? Yes = Category | MNo-GotoSC6B.2
SC6.2. Is the wetland 1 ac or larger, or is it in @ mosaic of wetlands thatis 1 ac or larger?
Yes = Category Il Mo - GotoSCE.3
SC 6.3, Is the unit between 0.1 and 1 ac, or is it in a mosalc of wetlands that is between 0.1 and 1 ac?
Yes = Category Il No = Category IV

Catl

Cat. Il

Cat.

Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form
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Wetland name or number _A1 &A2 001092006

RATING SUMMARY - Western Washington

Name of wetland (or ID #); A7 &A2 001092006 Date of site visit: 7 april 2021

W, David loggy - —‘———“
Rated by Loggy Soil & Wetland Cans Trained by Ecology?__ Yes _X_No Date of training11a.ap0, 2017
HGM Class used for rating DEPRESSION Wetland has multiple HGM classes? ¥ X N

NOTE: Form is not complete without the figures requested (figures can be combined).
Saurce of base aerial phntcfmap Jefferson County & Google Photos, USFW, DRN & WF&W m aps

OVERALL WETLAND CATEGORY _m___ (based on functions_X_or special characteristics__ )

1. Category of wetland based on FUNCTIONS
Category | — Total score = 23 - 27

Score for each
Category Il — Total score =20 - 22 function based
- _ on three
Category lll — Total score =16-189 ratings
Category IV — Total score =9 - 15 Ef’%&g of ratings
FUNCTION | Improving | Hydrologic |  Habitat important]
Water Quality g=HHH
Circle the appropriate ratings S=HHM
Site Potential W M L [H ML |[H ML 7= HH,L
LandscapePotential |[H O L H @ L (B ™M L 7=H,MM
Value H MO H MmO |H @ L [TotaL| |6=HML
! &=M,M,M
'Score Based on | E 5 7 18 5=HLL
|Ratings Ea IV; ;ﬂ L
4=M,LL
3=LLL

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY
Estuarine 1 4]

Wetland of High Conservation Value

Bog

Mature Forast
Old Growth Forest

| | — | —

Coastal Lagoon I 1
interdunal I I I v
None of the above ' MIA '

Wetland Rating System for Western WA: 2014 Update 1
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Wetland name or number Wetland D

RATING SUMMARY — Western Washington

Name of wetland (or ID #); Wetand D
W. David loggy

Rated by Loggy Soil & Wetiand Consulting

HGM Class used for rating

DEPRESSICN

Date of site visit: 24 May 2021
Trained by Ecology? __ Yes X No Date of training118-8120, 2017

Wetland has multiple HGM classes?___ Y X N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map Jefferson County & Google Photos, USFW, DRN & WF&W m aps

OVERALL WETLAND CATEGORY _u

1. Category of wetland based on FUNCTIONS
Category | — Total score =23 - 27
Category Il — Total score = 20- 22
*  Category Il - Total score =16-19
Category |V —Total score =9- 15

 FUNCTION Improving Hydrologic Habitat

: Water Quality

! Circle the appropriate ratings

Site Potential H ML [H ML [H @ 1L
landscapePotential [H @ L [H @ L (B ™ 1

' Value H MO [H M O |[H & L |TOTAL
Score Based on 5 5 7 17
Ratings

2. Category based on SPECIAL CHARACTERISTICS of wetland

(based on functions_X_or special characteristics__ )

Score for each
function based
on three
ratings )
forder of ratings
s not
important)

9=H,H,H
8=H,HM
7=HH,L
7=HMM
6=H,M,L
6=M,MM
5=HLL
5=M,M,L
4=MLL
3=LLL

CHARACTERISTIC

CATEGORY

Estuarine

Wetland of High Conservation Value

Mature Forest

Old Growth Forest

| o | | —

Coastal Lagoon

Interdunal

m v

None of the above

NIA

Wetland Rating System for Western WA: 2014 Update




Wetland D

Wetland name or number

Maps and figures required to answer questions correctly for

Western Washington
Depressional Wetlands
Map of: To answer questions: Figure #
Cowardin plant classes D13, H1LH14 SEE NOTE
Hydroperiods D14, H12 SEENOTE
Location of outlet {can be odded to map of hydroperiods) D11L,D41
| Boundary of area within 150 ft of the wetland (con be added to onother figure) | D2.2, D5.2
Map of the contributing basin D43 D53
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) D31,D3.2
| Screen capture of list of TMDLs for WRIA in which unit is found (from web) D33 N/A
Riverine Wetlands  BECAUSE OF DENGE TREES COVEROVER THE WETLAND. "
1. Rating was done check two other rating of wetland
Map of: To answer questions: Figure #
Cowardin plant classes H11,H14
Hydroperiods H1z2
Ponded depressions R1.1
Boundary of area within 150 ft of the wetland (con be added to another figure) | R2.4
Plant cover of trees, shrubs, and herbaceous plants R12,R4.2
Width of unit vs. width of stream (can be added to another figure) R4.1
Map of the contributing basin R22,R23,R52
1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H2.2 H23
pelygons 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 in which unit is found (from web) R3.2 K33
Lake Fringe Wetlands
Map of: To answer questions: Figure #
Cowardin plant classes L1.1, L41, H1IA, H14
Plant cover of trees, shrubs, and herbaceous 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 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) L3.1,L3.2
Screen capture of list of TMOLs for WRIA in which unit is found (from web) L33
Slope Wetlands
| Map of: To answer questions: Figure #
| Cowardin plant classes H11 H14
Hydroperiods H12
Plant cover of dense trees, shrubs, and herbaceous plants 513
Plant cover of dense, rigid trees, shrubs, and herbaceous plants $4.1
{can be added to figure above)
Boundary of 150 ft buffer (can be added to another figure) 521,551

1 km Polygon: Area that extends 1 km from entire wetland edge - including
polygons for accessible habitat and undisturbed habitat

H21,H22, H23

Screen capture of map of 303(d) listed waters in basin [from Ecology website]

531,532

53.3

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

[T AT et -~ . . (R R TAFE T @ VT .




Wetland name or number | waismde

HGM Classification of Wetlands in Western Washington

For questions 1-7, the criteria described must apply to the entire unit being rated.

If the hydrologic criteria listed in each question do not apply to the entire unit being rated, you
probably have a unit with multiple HGM classes. In this case, identify which hydrologic criteria in
questions 1-7 apply, and go to Question 8.

1. Are the water levels in the entire unit usually controlled by tides except during floods?

NO-goto2 ¥ES—thre-wetland-class-ts-Fidal-Fringe—goto-+31—
1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

NO - Saltwater Tidal Fringe (Estuarine) YES - Freshwater Tidal Fringe

If your wetland can be classified as a Freshwater Tidal Fringe use the formsfor Riverine wetlands. If it
isSaltwater Tidal Fringeit isan Estuarine wetland and is not scored. This method cannot be usad to
score functions for estuarine wetlands.

2. The entire wetland unit is flat and precipitation is the only source (>90%) of water to it. Groundwater
and surface water runoff are NOT sources of water to the unit.

NO-goto3 ¥ES—thewetand-erasersFiats
If your wetland can be dassified asa Flatswetland, use the form for Depressional wetlands.

3. Does the entire wetland unit meet all of the following criteria?
__The vegetated part of the wetland is on the shores of a body of permanent open water (without any
plants on the surface at any time of the year) at least 20 ac (8 ha) in size;
__Atleast 30% of the open water area is deeper than 6.6 ft (2 m).

NO-goto 4 YES=Fhewettandclass s kake Fringe {bacustrime Fringe}

4. Does the entire wetland unit meet all of the following criteria?
_x_The wetland is on a slope (Slope can be very gradual),
_X_The water flows through the wetland in one 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 being impounded.

NO-goto5 ¥ES—The-wetandclassisSlope

NOTE: Surface 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 ft
deep].

5. Does the entire wetland unit meet all of the following criteria?
___Theunit is in a valley, or stream channel, where it gets inundated by overbank flooding from that
stream or river,
___The overbank flooding occurs at least once every 2 years.



Wetland name or number Wetland D

NO-goto6 YES—TFhe-wetland-classisRiverine—
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not

flooding

. Is the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? Thismeansthat any outlet, if present, ishigher than the interior
of thewetland.

NO—eatoF— YES - The wetland class is Depressional

. Is the entire wetland unit located in a very flat area with no obvious depression and no overbank
flooding? The unit does not pond surface water more than a few inches. The unit seems to be
maintained by high groundwater in the area. The wetland may be ditched, but has no obvious natural
outlet.

NO-goto8 B e B T

. Your wetland unit seems to be difficult to classify and probably contains several different HGM
classes. For example, seeps at the base of a slope may grade into a riverine floodplain, or a small
stream within a Depressional wetland has a zone of flooding along its sides. GO BACK AND IDENTIFY
WHICH OF THE HYDROLOGIC REGIMES DESCRIBED IN QUESTIONS 1-7 APPLY TO DIFFERENT
AREAS IN THE UNIT (make a rough sketch 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 scored.

NOTE: Use this table only if the class that is recommended in the second column represents 10% or
more of the total area of the wetland unit being rated. If the area of the HGM class listed in column 2
is less than 10% of the unit; classify the wetland using the class that represents more than 90% of the
total area.

HGM classes within the wetland unit HGM class to
being rated use in rating
Slope + Riverine Riverine
Slope + Depressional Depressional
Slope + Lake Fringe Lake Fringe
Depressional + Riverine along stream Depressional
within boundary of depression
Depressional + Lake Fringe Depressional
Riverine + Lake Fringe Riverine
Salt Water Tidal Fringe and any other Treat as
class of freshwater wetland ESTUARINE

If you are still unable to determine which of the above criteria apply to your wetland, or if you have
morethan 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the
rating.

Wetland Rating System for Western WA: 2014 Update 4 .



Wetland name or numberWetland D

. - DEPRESSIONAL AND FLATS WETLANDS |
‘Water Quality Functions - Indicators that the site functions to improve water quality

D 1.0. Does the site have the potential to improve water quality?

D 1.1. Characteristics of surface water outflows from th land:
Wetland is a depression or flat depression (QUESTION 7 en key) with no surface water leaving it (no outlet).
points=3
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outlet.
points =2 2
Wetland has an unconstricted, or slightly constricted, surface outiet that is permanently flewing  points=1
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently Alowing ditch. points= 1

D 1.2. The soil 2 in below the surface (or duff layer] is true clay or true organic {use NRCS definitions).Yes=4 No=0 4
[ D 1.3. Characteristics and distribution of persistent plants (Emergent, Scrub-shrub, and/or Forested Cowardin classes):
Wetland has persistent, ungrazed, plants > 95% of area points=5 3
Wetland has persistent, ungrazed, plants > ¥ of area points=3
! Wetland has persistent, ungrazed plants > '/, of area points=1
’ Wetland has persistent, ungrazed plants <’/ of area points =0
D 1.4, Characteristics of seasonal ponding or inundation:
This is the greo that is ponded for at least 2 months, See description n monual.
Area seasonally ponded is > % total area of wetland points =4 0
Area seasonally ponded is > % total area of wetland points =2
Area seasonally ponded is < % total area of wetland points=0
TotalforD 1 Add the points in the boxes above 9
Rating of Site Potential Ifscoreis:_ 12-16=H X 6-11=M 0-5=L Record the roting on the first poge
D 2.0. Does the landscape have the potential to support the water guality function of the site?
D 2.1. Does the wetland unit receive starmwater discharges? Yes=1 No=0
D 2.2. 15> 10% of the area within 150 ft of the wetland in land uses that generate pollutants? Yes=1 No=0
D 2.3. Are there septic systems within 250 ft of the wetland? Yes=1 No=0
D 2.4, Are there other sources of pollutants coming into the wetland that are not listed in questions D 2.1-D 2.37 0
Source Yes=1 No=0
Total forD 2 Add the points in the boxes above 1]

Rating of Landscape Potential Ifscoreis: 3ord=H _ lor2=M _X 0=L Record the rating on the first page

D 3.0. Is the water quality improvement provided by the site valuable to society?

D 3.1. Does the wetland discharge directly (i.e., within 1 mi} to a stream, river, lake, or marine water thatis on the
303(d) list? Yes=1 No=0 0
D 3.2. Is the wetland in @ basin or sub-basin where an agquatic resource is on the 303{d) list? Yes=1 No=0 0
D 3.3. Has the site been identified in a watershed or local plan as impartant for maintaining water quality {answer YES 0
if there is o TMDL for the basin in which the unit is found)? Yes=2 No=0
Total for D 3 Add the points In the boxes above 0

Rating of Value Ifscoreis:__ 2-4=H 1=M X 0=L Record the rating on the first page




Wetland name or number Wetland D

DEPRESSIONAL Al

Hydminglc Functions - Indicators that the site Funr:ﬂups ta reduce ﬂanﬁmg and stream degra&atlnn

D 4.0. Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water gutflows from the wetland:
Wetland is a depression or flat depression with no surface water leaving it (no outlet) points =4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints=2| 2
Wetland is a flat depression {QUESTION 7 on key), whose outlet is a permanently flowing ditch points =1
Wetland has an unconstricted, or slightly canstricted, surface outlet that is permanently flowing points =0
: D 4.2. Depth of storage during wet periods: Estimate the height of ponding above the bottom of the outlet. For wetlonds
| with no outlet, measure from the surface of permanent water or if dry, the deepest part.
Marks of ponding are 3 ft or more above the surface or bottom of ocutlet points =7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points =5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet peints=3 o
The wetland s a “headwater” wetland points =3
Wetland is flat but has small depressions on the surface that trap water points =1
Marks of ponding less than 0.5 ft (6 in) peints =0
D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area of upstream basin
cantributing surface water to the wetland to the area of the wetland unit jtself.
| The area of the basin is |ess than 10 times the area of the unit points=5
| The area of the basin is 10 to 100 times the area of the unit points=3 3
. The area of the basin is more than 100 times the area of the unit points=0
| Entire wetland Is In the Flats class points =5
| Total for D 4 Add the points in the boxes above B
Rating of Site Potential |fscoreis:___12-16=H _X 6-11=M _ 0-5=1L Record the rating on the first page
D 5.0. Does the landscape have the potential to support hydrologic functions of the site?
D 5.1. Does the wetland recelve stormwater discharges? Yes=1 No=0 i
D 5.2.1s >10% of the area within 150 ft of the wetland in land uses that generate excess runoff?  Yes=1 No=0 1
| D 5.3, Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 4
| >1 residence/ac, urban, commercial, agriculture, ete.)? Yes=1 No=0
| Total forD 5 Add the points in the boxes above i
Rating of Landscape Potential Ifscoreis:__3=H _X lor2=M __ 0=L Record the rating on the first poge
D 6.0, Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unit is in a landscape that has flooding probiems. Choose the description that best matches conditions around
the wetland unit being rated. Do not add points. Choose the highest scere if more than one condition is met
The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):
£ Flooding occurs in a sub-basin that is immediately down-gradient of unit. points= 2
[T surface flooding problems are in a sub-basin farther down-gradient, points=1
Flooding from groundwater is an issue in the sub-basin. points=1
The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Explain why points =0 o
There are no problems with flooding downstream of the wetland. points =0
D 6.2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? 3
Yes=21 No=0
Total forD 6 Add the points In the boxes above o
Rating of Value If scoreis:___2-4=H __1=M _X D=L Record the rating on the first page

Whatlavd Dabimes Costbams frue Wlackars TATA: 7018 TTedaka [




Wetland name or number Wetland D

'DEPRESSIONAL AND FLATS WETLANDS

Hydrologic Functions - Indicators that the site functions to reduce flooding and stream degradation

D 4.0. Does the site have the potential to reduce flooding and erosion?

D 4.1. Characteristics of surface water outfiows from the wetland:
Wetland is a depression or flat depression with no surface water leaving it (no outlet) points =4
Wetland has an intermittently flowing stream or ditch, OR highly constricted permanently flowing outletpoints =2| 2
Wetland is a flat depression (QUESTION 7 on key), whose outlet is a permanently flowing ditch points =1
Wetland has an unconstricted, or slightly constricted, surface outlet that is permanently flowing points =0
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 if dry, the deepest part,
Marks of ponding are 3 ft ar more above the surface or bottom of outlet points=7
Marks of ponding between 2 ft to < 3 ft from surface or bottom of outlet points =5
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points=3 0
The wetland is a "headwater” wetland points=3
Wetland is flat but has small depressions on the surface that trap water points=1
Marks of ponding less than 0.5 ft (6 in] points =0
D 4.3. Contribution of the wetland to storage in the watershed: Estimate the ratio of the area af upstream basin
contributing surfoce water to the wetiand to the areo of the wetland unit itself.
The area of the basin is less than 10 times the area of the unit points =5
The area of the basin is 10 to 100 times the area of the unit points =3 3
The area of the basin is more than 100 times the area of the unit points =0
Entire wetland Is in the Fiats class points=5
Total forD 4 Add the points In the boxes above g
Rating of Site Potential Ifscoreis:_ 12-16=H _X 6-11=M _ 0-5=1l Record the rating on the first poge
D 5.0. Does the landscape have the potential to support hydrolegic functions of the site?
D 5.1. Does the wetland receive stormwater discharges? Yes=1 No=0 0
D 5.2. Is =10% of the area within 150 It of the wetland in land uses that generate excess runoff?  Yes=1 No=0 1
D 5.3. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 0
>1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
Total forD 5 Add the points in the boxes above 1
Rating of Landscape Potential |fscoreis:_ 3=H X ler2=M _ 0=L Record the rating on the first page
D 6.0. Are the hydrologic functions provided by the site valuable to society?
D 6.1. The unit is in a landscape that has flooding problems. Choose the description that best matches conditions around
the wetland unit being rated. Do not add ppints. Choose the highest score if more than one condition is met.
The wetland captures surface water that would otherwise flow down-gradient into areas where flooding has
damaged human or natural resources (e.g., houses or salmon redds):
] Flooding occurs in a sub-basin that is immediately down-gradient of unit. points=2
[Z] surface flooding problems are in a sub-basin farther down-gradient. points=1
Flooding from groundwater is an issue in the sub-basin. points=1
The existing or potential outflow from the wetland is so constrained by human or natural conditions that the
water stored by the wetland cannot reach areas that flood. Explain why points=0 0
There are no problems with flooding downstream of the weatland. points =0
D 6,2. Has the site been identified as important for flood storage or flood conveyance in a regional flood control plan? &
Yes=2 No=0
Total forD & Add the points in the boxes above o
Rating of Value If scoreis:___ 2-4=H __1=M _X0=1L Record the rating on the first page

Wlatland Darina Curctarm Froe Waskrarn WA 2N14 1 Tadats ~




Wetland name or number Wetiand D

H1.0. Dues the site have the putent:al to prmnda hab:tat?

H 1.1. Structure of plant community: Indicators are Cowerdin classes and strata within the Forested class. Check the
Cowardin plant classes in the wetland. Up to 10 patches may be combined for each class to meet the thresheld
of % ac or more than 10% of the unit if it is smaller than 2.5 ac. Add the number of structures checked.

____Aquatic bed 4 structures or more: paints = 4 4
__X Emergent 3 structures: points =2
_ X Scrub-shrub (areas where shrubs have > 30% cover) 2 structures: points =1
__X Forested {areas where trees have > 30% cover) 1 structure: points =0

if the unit has a Forested class, check if:

X_The Forested class has 3 out of 5 strata (canopy, sub-canopy, shrubs, herbaceous, moss/ground-cover)
that each cover 20% within the Forested polygon

H 1.2, Hydroperiods
Check the types of water regimes (hydroperiods) present within the wetland. The water regime has to cover
more than 10% of the wetland or % ac to count (see text for descriptions of hydroperiods),

_____Permanently flooded or Inundated 4 or more types present: points =3
_X_Seasonally flooded or inundated 3 types present: points = 2
_ ¥ QOccasionally flooded or inundated 2 types present: points =1
_X_Saturated only 1 type present: points =0 1

____Permanently flowing stream or river in, or adjacent to, the wetland

____Seasonally flowing stream in, or adjacent to, the wetland

____Lake Fringe wetland 2 points
____ Freshwater tidal wetland 2 points

H 1.3, 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 and you do nat have to name
the species. Do not indude Eurasian milfoil, reed canaryarass, purple loosestrife, Canadian thistle

If you counted: > 19 species points = 2
5-19 species points=1 1
< 5 specles points =0

H 1.4. Interspersion of habitats
Decide from the diagrams below whether interspersion among Cowardin plants classes (described in H 1.1), or
the classes and unvegetated areas (can include open water or mudflats) is high, moderate, low, or none. if you
have four or more plont clusses or three classes and open water, the rating is always high.

OO e

None =0 points Low = 1 point Moderate = 2 points

All three diagrams
in this row
are HIGH = 3points

Wetland Rating System for Western WA: 2014 Update 13
Rating Form - Effective [anuary 1, 2015



Wetland name or number Wetland D

H 1.5, Special habitat features:

Check the habitat features that are present in the wetland. The number of checks is the number of points.

____ lLarge, downed, woody debris within the wetland (> 4 in diameter and & ft long).

____ Standing snags |dbh > 4 in} within the wetland

____Undercut banks are present for at least 6.6 ft (2 m) and/or overhanging plants extends at least 3.3 ft {1 m)
over a stream (or ditch) in, or contiguous with the wetland, for at least 33 ft (10 m)

___ Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed)

iﬁu least % ac of thin-stemmed persistent plants or woody branches are present in areas that are
permanently or seasonally inundated (structures for egg-laying by amphibians)

__ X Invasive plants cover less than 25% of the wetland area in every stratum of plants (see H 1.1 for list of

4
strata)
Total for H 1 Add the points in the boxes above 12
Rating of Site Potential If scoreis: 15-18=H _X 7-14=M __ 0-6=L Record the rating on the first page
H 2.0. Does the landscape have the potential to support the habitat functions of the site?
H 2.1. Accessible habitat (include only habitat that directly abuts wetland unit).
Colculate: % undisturbed habitat_38 + [[% moderate and low intensity land uses}/2]_4 = 42
If total accessible habitat is: y
> /5 (33.3%) of 1 km Polygon points = 3 3
20-33% of 1 km Palygon points = 2
10-19% of 1 km Polygan points=1
< 10% of 1 km Polygon ) points =0
H 2.2. Undisturbed habitat in 1 km Polygon around the wetland.
Caleulate: 9% undisturbed habitat_75 + [|% moderate and low intensity land usesjfZ]_T_ = B2 g
Undisturbed habitat > 50% of Polygon points=3 3
Undisturbed habitat 10-50% and In 1-3 patches points =2
Undisturbed habitat 10-50% and > 3 patches points=1
Undisturbed habitat < 10% of 1 km Polygon points =0
H 2.3. Land use intensity in 1 km Polygon: If
> 50% of 1 km Polygon is high intensity land use points = (- 2) 0
< 50% of 1 km Polygon is high intensity points = 0
Total for H 2 Add the points in the boxes above 5
Rating of Landscape Potential Ifscoreis: X 4-6=H __ 1-3=M _ <l=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 valued in laws, regulations, or policies? Choose enly the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria: points = 2
[Z] 1t has 3 or more priority habitats within 100 m (see next page)
P provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
{=] It is mapped as a location for an individual WDFW priority species
[Z7 1t is a Wetland of High Conservation Value as determined by the Department of Natural Resources
[Z] 1t has been categorized as an important habitat site in a local or regional comprehensive plan, in a
Shoreline Master Plan, or In a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 200 m points =1 1
I Site does not meet any of the criteria above o _ points=0
Rating of Value fscoreis: 2=H _X1=M _ 0=L Record the rating on the first poge
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WDFW Priority Habitats

Priority habitats listed by WDFW (see complete descriptions of WDFW priority habitats, and the counties in which they can
be found, in: Washington Department of Fish and Wildlife. 2008, Priority Habitat and Species List. Olympia, Washington.

177 pp. http://wdfw.wa.gov/publications /00165 /wdfw00165.pdf or access the list from here:
http://wdbw.wa.gov/conservation/phs/list/)

Count how many of the following priority habitats are within 330 it (100 m) of the wetland unit: NOTE: Thisquestion is
independent of the land use between thewetland unit and the priority habitat.

{Z] Aspen Stands: Pure or mixed stands of aspen greater than 1 ac (0.4 ha).

& Biodiversity Areas and Corridors: Areas of habitat that are relatively important to various species of native fish and
wildlife (full descriptionsin WDFW PHSreport ).

[Z7 Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

(X Old-growth/Mature forests: Dld-growth west of Cascade crest - Stands of at least 2 tree species, forming a multi-
layered canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha )} = 32 in (81 cm) dbh or= 200

years of age. Mature forests - Stands with average diameters exceeding 21 in (53 cm) dbh; crown cover may be less,
than 100%; decay, decadence, numbers of snags, and quantity of large downed material is generally less than that
found in old-growth; 80-200 years old west of the Cascade crest

/Z7 Oregon White Dak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the nak
tomponent is important {full descriptionsin WDFW PHSrepert p. 158 —seeweb link above).

= Riparian: The area adjacent to aquatic systems with flowing water that contains elements of both aquatic and
terrestrial ecosystems which mutually influence each other.

/] Westside Prairies: Herbaceous, non-forested plant communities that can either take the form of a dry prairie or a wet
prairie (full descriptionsin WDFW PHSreport p. 1681 —see web link above).

L&/ Instream: The combination of physical, biclogical, and chemical processes and conditions that interact to provide
functional life histary requirements for instream fish and wildlife resources.

{ZJ Nearshore: Relatively undisturbed nearshore habitats. These include Coastal Nearshore, Open Coast Nearshore, and
Puget Sound Nearshore. (full descriptions of habitats and the definition of relatively undisturbed arein WDFW report —
seeweb link on previouspage).

(%] caves: A naturally occurring cavity, recess, void, or system of interconnected passages under the earth in soils, rock,
ice, or other geological formations and is large enough to contain a human,

Cliffs: Greater than 25 ft (7.6 m) high and occurring below 5000 f elevation.

{27 Talus: Homogenous areas of rock rubble ranging in average size 0.5 - 6.5 ft (0,15 - 2.0 m), composed of basalt, andesite,
and/or sedimentary rock, including riprap slides and mine tailings. May be associated with cliffs.

(%] snags and Logs: Trees are considered snags if they are dead or dying and exhibit sufficient decay characteristics to
enabhle cavity excavation/use by wildlife. Priority snags have a diameter at breast height of > 20 in (51 cm) in western
Washington and are = 6.5 ft {2 m] in height. Priority logs are = 12 in (30 cm] in diameter at the largest end, and = 20 ft
{6 m) long.

Note: All vegetated wetlands are by definition a priority habitat but are not included in this list because they are addressed
elsewhere,
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ARACTERISTICS

Ty e e

: LA
5C 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
(D) The dominant water regime is tidal,

[l vegetated, and

(] with a salinity greater than 0.5 ppt Yes —Goto SC1.1 | No= Not an estuarine wetland |

5C 1.1. Is the wetland within a National Wildlife Refuge, National Park, National Estuary Reserve, Natural Area
Preserve, State Park or Educational, Environmental, or Scientific Reserve designated under WAC 332-20-1517
Yes = Category | No-GotoSC1.2

Cat. |

5C L.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
{i/The wetland is relatively undisturbed {has no diking, ditching, filling, cultivation, grazing, and has less
than 10% cover of non-native plant species. (If non-native species are Sparting, see page 25)
{i]at |east % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
[ZFrhe wetland has at least two of the foliowing features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. Yes = Category | No = Category Il

Cat.|

Cat. Il

SC 2.0. Wetlands of High Conservation Value (WHCV)
5C 2.1. Has the WA Department of Natural Resources updated their website to include the list of Wetlands of High
Conservation Value? Yes—GotoSC2.2 [No-GotoS5C2.3 |
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
Yes = Category| | No=NotaWHCV |
5C 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http://wwwil.dnr.wa.gov/nhp/refdes asearch/wnhpwetlands.pdf
Yes —Contact WNHP/WDNR and go to SC2.4 | No = Not a WHCV |
SC 2.4, Has WDNR identified the wetland within the 5/T/R as a Wetland of High Conservation Value and listed it on
their website? Yes=Category | | No=NotaWHCV]

Cat.|

5C 3.0. Bogs
Does the wetland {or any part of the unit) meet both the criteria for soils and vegetation in bogs? Use the key
below. If you answer YESyou will still need to rate the wetland based on its functions.

5C 3.1. Does an area within the wetland unit have arganic soil horizons, either peats or mucks, that compose 16 in or
mare of the first 32 in of the soil profile? Yes-Goto5C3.3 | No-Goto5C3.2 |

SC 3.2. Does an area within the wetland unit have organic solls, either peats or mucks, that are less than 16 in deep
over bedrock, or an impermeable hardpan such as clay or volcanic ash, or that are floating on top of alake or
pand? Yes-GotoSC33 | No=lsnotabog |

SC 3.3, Does an area with peats or mucks have more than 70% cover of mosses at ground level, AND at least a 30%
cover of plant species listed in Table 47 Yes = Is a Category | bog No~- GotoSC3.4
NOTE: If you are uncertain about the extent of mosses in the understery, you may substitute that criterion by
measuring the pH of the water that seeps into a hole dug at least 16 in deep. If the pH is less than 5.0 and the
plant species in Table 4 are present, the wetland is a bog.

5C 3.4, Is an area with peats or mucks forested (> 30% cover) with Sitka spruce, subalpine fir, western red cedar,
western hemlock, lodgepole pine, guaking aspen, Engelmann spruce, or western white pine, AND any of the
species (or combination of species) listed in Table 4 provide more than 30% of the cover under the canopy?

Yes = Is a Category | bog No =Is not a bog

Cat. |
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SC 4.0, Forested Wetlands

Does the wetland have at least 1 contiguous acre of forest that meets one of these criteria for the WA
Department of Fish and Wildlife's forests as priority habitats? If you answer YESyou will still need to rate
the wetland based on itsfunctions.

("] old-growth forests (west of Cascade crest): Stands of at least two tree species, forming a multi-layered
canopy with occasional small openings; with at least 8 trees/ac (20 trees/ha) that are at least 200 years of
age OR have a diameter at breast height (dbh) of 32 in (81 cm) or more.

() Mature forests (west of the Cascade Crest): Stands where the largest trees are 80- 200 years old OR the
species that make up the canopy have an average diameter (dbh) exceeding 21 in (53 em).

Yes= Category | |No= Not a forested wetland for this section |

Cat. |

SC 5.0. Wetlands in Coastal Lagoons
Does the wetland meet all of the following criteria of a wetland in a coastal lagoon?
[ The wetland lies in a depression adjacent to marine waters that Is wholly or partially separated from
marine waters by sandbanks, gravel banks, shingle, or, less frequently, rocks
L Frhe lagoon in which the wetland is located contains ponded water that is saline or brackish {> 0.5 ppt)
during most of the year in at least a portion of the lagoon (needs to be measured near the bottom)
Yes-GotoSC5.1 [No=Notawetland in a coastal lagoon |
5C5.1. Does the wetland meet all of the following three conditions?
{ZlThe wetland is relatively undisturbed (has no diking, ditching, filling, cultivation, grazing), and has less
than 20% cover of aggressive, opportunistic plant species (see list of species on p. 100},
LE]At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassiand.
[iEfthe wetland is larger than '/ ac (4350 ft”)

Yes = Category | No = Category Il

Cat. |

Cat. ll

SC 6.0. Interdunal Wetlands
Is the wetland west of the 1889 line (also called the Western Boundary of Upland Ownership or WBUO)? If
you answer yas you will il nesd to rate the wetland bassd on itshabltat fundions
In practical terms that means the following geographic areas:
| Long Beach Peninsula: Lands west of SR 103
& Grayland-Westport: Lands west of SR 105
(Z] Ocean Shores-Copalis: Lands west of SR 115 and 5R 109
Yes-GotoSC6.1 | No = not an interdunal wetland for rating |

SC6.1. Is the wetland 1 ac or larger and scores an 8 or 8 for the habitat functions on the form (rates H,H,H or H,H.M
for the three aspects of function)? Yes = Category | Ne-Gote5C6.2
SC 6.2, Isthe wetland 1 ac or larger, orIsitin a mosaic of wetlands that is 1 ac or larger?
Yes = Category |l No - Go to 5C 6.3
SCE.3. Isthe unit between 0.1 and 1 ac, oris it In 2 mosaic of wetlands that is between 0.1 and 1 ac?
Yes = Category Il No = Category IV

Catl

Cat.ll

Cat. Il

Cat. IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form
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APPENDIX E - DECLARATION OF COVENANT FOR PRIVATELY MAINTAINED
FACILITIES

A Declaration of Covenant for privately maintained facilities will be provided following
completion and acceptance of construction only.





