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PROJECT ENGINEER'S CERTIFICATION

"l hereby state that this Stormwater Site Plan for Freeman Logistics has been prepared by me or under
my supervision and meets the standards of care and expertise that is usual and customary in this
community for professional engineers. | understand that the City of Puyallup does not and will not
assume liability for the sufficiency, suitability, or performance of drainage facilities prepared by me."

=

Ben Eldridge, PE, Senior %}éct Engineer
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1.0 ANALYSIS OF THE MINIMUM REQUIREMENTS



1.0

ANALYSIS OF THE MINIMUM REQUIREMENTS

This is a new development project where Minimum Requirements #1 through #9 are
applicable. Please see the applicable flow charts for determining the minimum requirements.

Minimum Requirement No. 1: Preparation of Stormwater Site Plan.

Response: This Stormwater Site Plan prepared for the project meets the requirements of Minimum
Requirement No. 1.

Minimum Requirement No. 2: Construction Stormwater Pollution Prevention Plan.

Response: A Construction Stormwater Pollution Prevention Plan will be provided within a
separate construction submittal.

Minimum Requirement No. 3: Source Control of Pollution.

Response: Available and reasonable Source Control BMPs will be applied to this project for
the type of source control pollution being produced on this project site.

Minimum Requirement No. 4: Preservation of Natural Drainage Systems and Outfalls.

Response: Under current conditions, the project site is predominantly flat, farmland with grades
typically falling near the northwest corner of the site. Stormwater runoff then enters the existing
open channel system running parallel with Freeman Road East. This outfall location has been
maintained and improved for the proposed stormwater infrastructure.

Minimum Requirement No. 5: On-Site Stormwater Management.

Response: On-Site Stormwater Management is achieved by collecting storm water through
catch basins and routing to one of two underground detention vaults. Stormwater is treated
through a Modular Wetland per Enhanced water quality standards. After treatment, stormwater
is pumped to the proposed outfall to the northwest corner of the site. Please see the Section
5.0 Permanent Stormwater Control Plan for the full narrative describing feasibility of LID BMPs.

Minimum Requirement No. 6: Runoff Treatment.

Response: Runoff treatment is proposed using the enhanced water quality standard, as required for the
anticipated land use.

Minimum Requirement No. 7: Flow Control.

Response: The proposal uses detention vaults to store and release stormwater in accordance
with the Flow Control Performance Standard. Please see Section 5.0 Permanent Stormwater
Control Plan for the WWHM report.

Minimum Requirement No. 8: Wetlands Protection.

Response: There are no wetlands on site. A wetland is located to the south of the site on an
adjacent parcel, as described in the critical areas report prepared for the project. The project
site is not tributary to the wetland and the proposed stormwater infrastructure will not outlet to
the wetland.



Minimum Requirement No. 9: Operation and Maintenance.

Response: An Operations and Maintenance Manual is provided within this stormwater site
plan. See section 9.0 for more details.



MINIMUM REQUIREMENT FLOW CHARTS
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2.0

PROJECT OVERVIEW

The proposed Freeman Logistics is an approximately 24.05-acre site located in the northeast
and southeast corners of the 22" Ave NW and Freeman Road East (also known as 82"9 Ave
E) intersection, Puyallup, Washington, within a portion of Section 17, Township 20 North, Range
4 East, and a portion of section 20, Township 20 North, Range 4 East, Willamette Meridian, City
of Puyallup, Pierce County, Washington. The site is comprised of 15 parcels plus the right-of-
way dedication to improve 22nd Ave NW to the east of Freeman Road East. Please see the
attached Vicinity Map on the following pages of the report.

Under existing conditions, this site is lightly developed, consisting of farmland and scattered
single-family houses. Housing is concentrated in the middle of the site and along the
southwestern border. The site is very flat and has no single point of exit for stormwater. No
manmade drainage structures exist onsite to convey stormwater.

The developed site will include two commercial warehouse buildings with dock high loading,
associated parking, storm drainage facilities, and frontage improvements.

The frontage improvements along the entirety of Freeman Road East are proposed to provide
sufficient travel lanes for the anticipated traffic. Proposed improvements include widening the
road pavement and installing curb & gutter, planter strip, sidewalk, street trees, and lights per
City of Fife standards. Right-of-way dedication is proposed to create a 35-ft wide half street on
the project side. Full grind and overlay improvements to the existing 2 lanes are proposed to
facilitate truck loading from the site. Public stormwater infrastructure is proposed along Freeman
Road East to maintain the natural flow paths.

In total the site plus frontage area is 26.89 acres. The impervious coverage after development
will be approximately 80%. The proposed stormwater management system is designed to
collect the full proposed conditions and meet the flow control duration standards up to the 100-
year storm event.

Summary of Land Coverage Areas

Land Use Category Area (square feet) Area (acres)
New Asphalt/Concrete 446,789 10.26
New buildings 494,789 11.34
New landscape/undisturbed area 230,443 5.29
Total 1,171,445 26.89

This stormwater site plan is prepared in accordance with the 2019 Department of Ecology
Stormwater Manual for Western Washington, as adopted by the City of Puyallup. The proposed
facilities include catch basins and conveyance pipe which direct storm flows to one of two
underground detention vaults onsite and a public detention vault offsite. Stormwater will be
conveyed to underground detention systems and upon release treated by proprietary, water
quality facilities that provide enhanced treatment. Onsite flows will then be conveyed to a lift
station which will pump stormwater to a discharge point along the northwest corner of the site,
with improvements to the existing offsite, open channel system proposed to maintain the natural
discharge location.
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SENSITIVE AREAS MAP



i

% L
e

5

LR

TRE

A |
R N A

¥
ra 'y P
o ¥

REFERENCE: Pierce County PublicGIS

L R R
LN

1TTH ST R

Erosion Hazard

Landslide Hazard

Fish and Wildlife Habitat

Potential Flood Hazard Review

T

Hydric Soils

Scale: For: Job Number
Horizontal:  N.T.S. Vertical: N/A Freeman Road LOngthS 21 585
Barghausen Fife, Washington
Consulting Engineers, Inc. Title:
18215 72nd Avenue South SENSITIVE AREAS
Sg‘tﬁggggoy barghausen.com MAP DATE: 09/01/22

P:\21000s\21585\exhibit\graphics\21585 sens.cdr




Tab 3.0




3.0 EXISTING CONDITIONS SUMMARY



3.0

EXISTING CONDITIONS SUMMARY

Under existing conditions, the project site consists of farmland and scattered single-family
houses. The Geotechnical report (included as a separate document in this submittal) and Soil
Survey Map indicates that the site is mainly comprised of Alluvium. Further discussion of the soils
can be found in the soils report prepared for this project. A soils map has also been provided.
The site has very little slope and no defined point of exit for stormwater. There are no water
features onsite. A wetland is located on an adjacent parcel to the south. The project is not
anticipated to impact the wetland. Refer to the Critical Areas Report prepared for the project for
more information, included in Section 6.0 of this report.



EXISTING CONDITIONS MAP
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4.0 OFF-SITE ANALYSIS REPORT



4.0

OFF-SITE ANALYSIS REPORT

Onsite Description

The project site lies in a very flat section of the valley which has historically been used mostly for
agriculture. The soils are fine grained alluvial deposits. Infiltration potential is minimal per the
geotechnical engineering report. The topography does not have a consistent gradient, with the southern
half generally trending to the northeast, while the north of the site generally slopes to the northwest.
There are no drainage devices onsite and all drainage consists of sheet flow and shallow concentrated
flow. The outlet point for the majority of runoff from the site is a 12" concrete culvert which crosses under
Freeman Road at the northwest property corner. Some runoff appears to drain offsite along the east
edge of the property into an adjacent agricultural ditch just offsite. This ditch routes flows north and then
west and eventually crosses Freeman Road about 200' north of the project site, where the two
downstream paths merge.

Upstream Description

There does not appear to be an upstream basin tributary to the site under typical drainage conditions.
The Schenk property (Parcels 042020-5010, -5011, -5012, -5013) to the SE of the site has a private
drainage system which collects runoff. The undeveloped properties immediately east and northeast of
the site drain to the agricultural ditch which routes flow north and then west away from the subject
property. Properties to the north are graded away from the site. Freeman road is higher than surrounding
grade and prevents runoff from single family properties to the west. The parcel to the south is located at
a lower elevation and separated from the site by 19th Ave NW. The site does not typically receive runoff
from surrounding properties.

During heavy winter storm events, the site experiences a small amount of overtopping from the adjacent
agricultural ditch to the east. Stormwater which overtops the ditch sheet flows northwest across the north
site edge and then leaves the site via the main 12" outlet pipe crossing Freeman Road. This condition
appears to be infrequent and does not present a significant flooding or erosion hazard to the site.

Downstream Description

Stormwater runoff from the site initially takes one of two paths. The majority of runoff leaves the NW site
corner through a shallow 12" concrete culvert and crosses under Freeman Road to the west. From there,
runoff travels in a roadside vegetated ditch along the west side of Freeman Road north for approximately
230 feet. The ditch then joins a larger agricultural ditch which flows to the west through private property.
The ag ditch has approximately 3' depth, 3' bottom width, variable side slopes, and relatively smooth
bottom. A second runoff path involves sheet flow leaving the site along the east and then entering the
same agricultural ditch at a further point upstream. The ditch then travels north and west around
neighboring properties and rejoins the main downstream path at the approximate 1/4-mile point. The site
is effectively a single threshold discharge area.

After merging in the agricultural ditch on the west side of Freeman Road, runoff from the site continues
to the west across private property for 1/4 mile until approximately 78th Ave East. The observable portion
of this ditch appears to have relatively consistent characteristics and no obstructions. From 78th Ave,
the downstream path meanders through several developed commercial/industrial properties in a general
westward progression through manmade conveyance elements. The size and type of the conveyance
elements vary along this stretch. Some are open channels while others are tight-line systems (typically
48-inch diameter pipe). Most of the connected properties are developed with onsite detention systems
to mitigate stormwater flow rates. The downstream system eventually crosses under 70th Ave East in a
48-inch pipe and then outlets to the oxbow wetland located between 54th Ave E and 70th Ave E. The
oxbow is approximately 1.25 miles downstream of the project site.



Oxbow Wetland Analysis

The oxbow wetland drains via 54" culvert crossing under Levee Rd into the Puyallup River. The oxbow
is noted by the City of Fife to be sensitive to water level rise during heavy or prolonged storms, in part
due to a tide gate which restricts drainage while the Puyallup River level is elevated. An analysis of the
potential for the proposed development to increase the oxbow water level has been requested. The
following analysis is provided showing a comparison of pre-developed and post-developed project
conditions and the resulting effect on the oxbow wetland water level.

Existing Conditions

The oxbow wetland is located between 54th and 70th Ave East, north of Levee Rd in the City of Fife. A
rough surface area of the wetland was estimated at 60 acres. The wetland is very flat and covered in
dense grass and marsh-type plants with trees scattered around the perimeter. A tide gate is located
within the outlet channel at the west end of the wetland, just upstream of the connection to the Puyallup
River. The wetland is jointly managed by the City of Fife and the Puyallup Tribe of Indians. Housing
developments comprise most of the property immediately adjacent the oxbow. A delineation of tributary
area was made using the best available topographic information. The total basin area is estimated at
825 acres, which includes residential, commercial, industrial, farmland, and undeveloped properties.

WWHM was used to model the existing basin and wetland. Soils were modeled as till to account for the
alluvial deposits typical of the general area. Land cover was modeled as 90% pervious and 10%
impervious to account for the mix of undeveloped and developed properties. We noted that most of the
effective impervious cover tributary to the oxbow is mitigated through some form of flow control. A
conveyance element was modeled to account for transit of flows from the more distant eastern portion
of the basin. The subject property and surrounding "eastern basin" were modeled as pasture. A summary
of the model areas is provided below.

Wetland (trapezoidal pond) 60 acres
Western Basin - Lawn 396 acres
Western Basin - Impervious 44 acres
Eastern Basin - Pasture 300 acres
Freeman Logistics 25 acres
Total 825

Developed Conditions

The developed conditions were modeled using similar conditions as existing, with substitution of the
impervious coverage and detention system to simulate the development on the subject property.

Modeling Assumptions

The oxbow wetland was modeled as a shallow trapezoidal pond with 5-ft of live storage depth and
nearly 240 ac-ft of storage volume. An 18-inch diameter orifice was utilized to simulate a restricted outlet
condition imposed by the tide gate and drainage channel leading to the Puyallup River. The modeling
effect is such that peak 100-yr flows cause a rise in the "pond" nearly to the system capacity. The model
is not designed to be an exact simulation of the real wetland function, but to demonstrate the expected
change imparted by the proposed development on a comparably sized receiving body. An accurate
model of the complete watershed hydrology, including flooding effects from the Puyallup River, is
beyond the scope of this analysis.

Model Results and Conclusion

Refer to the WWHM report provided on the following pages. Water surface elevations of the simulated
oxbow wetland were compared at storm recurrence intervals ranging from 2 to 100-years. The existing



condition (1015 column) and developed condition (1017 column) facility elevations are tabulated below.

Stage Fregnency

(feet) 1015 15m 1017 15m
2 Year = 1.3493 1.3461
5 Year = 2.1263 2.1117
10 Year = 2.6554 2.6314
25 Year = 3.3270 3.2898
50 Year = 3.8251 3.7771
100 Year = 4.,3189 4.2596

The post-developed stage is lower at each storm recurrence interval. This result demonstrates the effect
of the proposed detention system on downstream water bodies. The proposed detention system,
designed to meet both the DOE flow duration standard and 100-year peak flow matching as requested by
the City of Fife, provides a substantial amount of residence time for stormwater originating onsite. This is
the highest level of flow control typically imposed on a development and is used to mitigate for severe
flooding issues. Development of the site is not anticipated to raise the water lever within the oxbow
wetland system or create any flooding issues along the downstream conveyance path.



OFFSITE ANALYSIS BASIN MAPS
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OFFSITE ANALYSIS CALCULATIONS



WWHM 2012
PROJECT REPORT

Calculations for Oxbow Wetland
Water Level Analysis - Freeman
Road Logistics




General Model Information
21585-oxbow analysis

Project Name:
Site Name:
Site Address:
City:

Report Date:
Gage:

Data Start:
Data End:
Timestep:
Precip Scale:
Version Date:
Version:

10/14/2022
40 IN EAST
10/01/1901
09/30/2059
15 Minute
1.000
2019/09/13
4.2.17

POC Thresholds

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

21585-oxbow analysis

50 Percent of the 2 Year
50 Year

10/14/2022 8:31:59 AM

Page 2



Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

21585-oxbow analysis

No
No

acre
396

396

acre
44

44
440

Interflow
Trapezoidal Pond 1 Trapezoidal Pond 1

Groundwater

10/14/2022 8:31:59 AM
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Basin 2
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
Channel 1

21585-oxbow analysis

No
No

acre
325

325

acre

325

Interflow
Channel 1

Groundwater

10/14/2022 8:31:59 AM
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Mitigated Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

21585-oxbow analysis

No
No

acre
396

396

acre
44

44
440

Interflow
Trapezoidal Pond 1 Trapezoidal Pond 1

Groundwater

10/14/2022 8:31:59 AM
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Basin 2
Bypass:

GroundWater:

Pervious Land Use
C, Lawn, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface
Vault 1

21585-oxbow analysis

No
No

acre

acre
20

20
25

Interflow
Vault 1

Groundwater

10/14/2022 8:31:59 AM
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Basin 3
Bypass:

GroundWater:

Pervious Land Use
C, Pasture, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:

Surface
Channel 1

21585-oxbow analysis

No
No

acre
300

300

acre

300

Interflow
Channel 1

Groundwater

10/14/2022 8:31:59 AM
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Routing Elements
Predeveloped Routing

Channel 1

Bottom Length: 3000.00 ft.
Bottom Width: 3.00 ft.
Manning's n: 0.03

Channel bottom slope 1:  0.001 To 1
Channel Left side slope 0: 2To 1
Channel right side slope 2: 2 To 1
Discharge Structure

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

Outlet 1 Outlet 2

Trapezoidal Pond 1

Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.206 0.000 0.000 0.000
0.0444 0.218 0.009 0.026 0.000
0.0889 0.231 0.019 0.084 0.000
0.1333 0.243 0.030 0.167 0.000
0.1778 0.255 0.041 0.272 0.000
0.2222 0.267 0.052 0.399 0.000
0.2667 0.280 0.064 0.547 0.000
0.3111 0.292 0.077 0.714 0.000
0.3556 0.304 0.090 0.902 0.000
0.4000 0.316 0.104 1.110 0.000
0.4444 0.329 0.119 1.339 0.000
0.4889 0.341 0.133 1.588 0.000
0.5333 0.353 0.149 1.857 0.000
0.5778 0.365 0.165 2.148 0.000
0.6222 0.378 0.181 2.459 0.000
0.6667 0.390 0.199 2.793 0.000
0.7111 0.402 0.216 3.147 0.000
0.7556 0.414 0.234 3.524 0.000
0.8000 0.427 0.253 3.924 0.000
0.8444 0.439 0.272 4.346 0.000
0.8889 0.451 0.292 4.791 0.000
0.9333 0.463 0.312 5.260 0.000
0.9778 0.476 0.333 5.752 0.000
1.0222 0.488 0.355 6.269 0.000
1.0667 0.500 0.377 6.810 0.000
1.1111 0.512 0.399 7.375 0.000
1.1556 0.524 0.422 7.966 0.000
1.2000 0.537 0.446 8.583 0.000
1.2444 0.549 0.470 9.225 0.000
1.2889 0.561 0.495 9.894 0.000
1.3333 0.573 0.520 10.59 0.000
1.3778 0.586 0.546 11.31 0.000
1.4222 0.598 0.572 12.06 0.000
1.4667 0.610 0.599 12.83 0.000
1.5111 0.622 0.626 13.64 0.000
1.5556 0.635 0.654 14.47 0.000

21585-oxbow analysis 10/14/2022 8:31:59 AM Page 8



1.6000 0.647 0.683 15.33 0.000

1.6444 0.659 0.712 16.23 0.000
1.6889 0.671 0.741 17.15 0.000
1.7333 0.684 0.772 18.10 0.000
1.7778 0.696 0.802 19.08 0.000
1.8222 0.708 0.833 20.09 0.000
1.8667 0.720 0.865 21.13 0.000
1.9111 0.733 0.897 22.20 0.000
1.9556 0.745 0.930 23.30 0.000
2.0000 0.757 0.964 24.44 0.000
2.0444 0.769 0.998 25.61 0.000
2.0889 0.782 1.032 26.81 0.000
2.1333 0.794 1.067 28.04 0.000
2.1778 0.806 1.103 29.31 0.000
2.2222 0.818 1.139 30.60 0.000
2.2667 0.831 1.176 31.94 0.000
2.3111 0.843 1.213 33.30 0.000
2.3556 0.855 1.251 34.71 0.000
2.4000 0.867 1.289 36.14 0.000
2.4444 0.880 1.328 37.61 0.000
2.4889 0.892 1.367 39.12 0.000
2.5333 0.904 1.407 40.66 0.000
2.5778 0.916 1.447 42.24 0.000
2.6222 0.929 1.488 43.85 0.000
2.6667 0.941 1.530 45.50 0.000
2.7111 0.953 1.572 47.19 0.000
2.7556 0.965 1.615 48.92 0.000
2.8000 0.978 1.658 50.68 0.000
2.8444 0.990 1.702 52.48 0.000
2.8889 1.002 1.746 54.32 0.000
2.9333 1.014 1.791 56.19 0.000
2.9778 1.026 1.836 58.11 0.000
3.0222 1.039 1.882 60.06 0.000
3.0667 1.051 1.929 62.06 0.000
3.1111 1.063 1.976 64.09 0.000
3.1556 1.075 2.023 66.17 0.000
3.2000 1.088 2.071 68.28 0.000
3.2444 1.100 2.120 70.43 0.000
3.2889 1.112 2.169 72.63 0.000
3.3333 1.124 2.219 74.87 0.000
3.3778 1.137 2.269 77.14 0.000
3.4222 1.149 2.320 79.46 0.000
3.4667 1.161 2.371 81.82 0.000
3.5111 1.173 2.423 84.23 0.000
3.5556 1.186 2.475 86.68 0.000
3.6000 1.198 2.528 89.17 0.000
3.6444 1.210 2.582 91.70 0.000
3.6889 1.222 2.636 94.27 0.000
3.7333 1.235 2.691 96.90 0.000
3.7778 1.247 2.746 99.56 0.000
3.8222 1.259 2.802 102.2 0.000
3.8667 1.271 2.858 105.0 0.000
3.9111 1.284 2.915 107.8 0.000
3.9556 1.296 2.972 110.6 0.000
4.0000 1.308 3.030 1135 0.000
4.0444 1.320 3.088 116.4 0.000
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Trapezoidal Pond 1

Bottom Length: 4500.00 ft.

Bottom Width: 350.00 ft.

Depth: 6 ft.

Volume at riser head: 237.9861 acre-feet.
Side slope 1: 20To 1

Side slope 2: 20To 1

Side slope 3: 20To 1

Side slope 4: 20To 1

Discharge Structure

Riser Height: 5 ft.

Riser Diameter: 54 in.

Orifice 1 Diameter: 18 in. Elevation:O ft.
Element Flows To:

Outlet 1 Outlet 2

Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 36.15 0.000 0.000 0.000
0.0667 36.45 2.420 2.270 0.000
0.1333 36.75 4.860 3.210 0.000
0.2000 37.04 7.320 3.932 0.000
0.2667 37.34 9.800 4.540 0.000
0.3333 37.64 12.30 5.076 0.000
0.4000 37.94 14.82 5.560 0.000
0.4667 38.24 17.35 6.006 0.000
0.5333 38.54 19.91 6.421 0.000
0.6000 38.84 22.49 6.810 0.000
0.6667 39.14 25.09 7.178 0.000
0.7333 39.44 27.71 7.529 0.000
0.8000 39.74 30.35 7.864 0.000
0.8667 40.04 33.01 8.185 0.000
0.9333 40.34 35.69 8.494 0.000
1.0000 40.64 38.39 8.792 0.000
1.0667 40.94 41.11 9.080 0.000
1.1333 41.25 43.85 9.360 0.000
1.2000 41.55 46.61 9.631 0.000
1.2667 41.85 49.39 9.895 0.000
1.3333 42.16 52.19 10.15 0.000
1.4000 42.46 55.01 10.40 0.000
1.4667 42.76 57.85 10.64 0.000
1.5333 43.07 60.72 10.88 0.000
1.6000 43.37 63.60 11.12 0.000
1.6667 43.68 66.50 11.35 0.000
1.7333 43.98 69.42 11.57 0.000
1.8000 44.29 72.36 11.79 0.000
1.8667 44.59 75.33 12.01 0.000
1.9333 44.90 78.31 12.22 0.000
2.0000 45.21 81.31 12.43 0.000
2.0667 45.51 84.34 12.64 0.000
2.1333 45.82 87.38 12.84 0.000
2.2000 46.13 90.45 13.04 0.000
2.2667 46.44 93.53 13.23 0.000
2.3333 46.74 96.64 13.43 0.000
2.4000 47.05 99.77 13.62 0.000
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2.4667 47.36 102.9 13.80 0.000

2.5333 47.67 106.0 13.99 0.000
2.6000 47.98 109.2 14.17 0.000
2.6667 48.29 112.4 14.35 0.000
2.7333 48.60 115.7 14.53 0.000
2.8000 48.91 118.9 14.71 0.000
2.8667 49.22 122.2 14.88 0.000
2.9333 49.53 1255 15.05 0.000
3.0000 49.84 128.8 15.22 0.000
3.0667 50.16 132.1 15.39 0.000
3.1333 50.47 1355 15.56 0.000
3.2000 50.78 138.9 15.72 0.000
3.2667 51.09 142.3 15.89 0.000
3.3333 51.41 145.7 16.05 0.000
3.4000 51.72 149.1 16.21 0.000
3.4667 52.03 152.6 16.37 0.000
3.5333 52.35 156.1 16.52 0.000
3.6000 52.66 159.6 16.68 0.000
3.6667 52.98 163.1 16.83 0.000
3.7333 53.29 166.6 16.98 0.000
3.8000 53.61 170.2 17.13 0.000
3.8667 53.92 173.8 17.28 0.000
3.9333 54.24 177.4 17.43 0.000
4.0000 54.55 181.0 17.58 0.000
4.0667 54.87 184.6 17.73 0.000
4.1333 55.19 188.3 17.87 0.000
4.2000 55.51 192.0 18.01 0.000
4.2667 55.82 195.7 18.16 0.000
4.3333 56.14 199.4 18.30 0.000
4.4000 56.46 203.2 18.44 0.000
4.4667 56.78 207.0 18.58 0.000
4.5333 57.10 210.8 18.72 0.000
4.6000 57.42 214.6 18.85 0.000
4.6667 57.74 218.4 18.99 0.000
4.7333 58.06 222.3 19.12 0.000
4.8000 58.38 226.2 19.26 0.000
4.8667 58.70 230.1 19.39 0.000
4.9333 59.02 234.0 19.52 0.000
5.0000 59.34 237.9 19.66 0.000
5.0667 59.66 241.9 20.61 0.000
5.1333 59.98 245.9 22.24 0.000
5.2000 60.30 249.9 24.31 0.000
5.2667 60.63 253.9 26.74 0.000
5.3333 60.95 258.0 29.46 0.000
5.4000 61.27 262.1 32.45 0.000
5.4667 61.60 266.2 35.67 0.000
5.5333 61.92 270.3 39.10 0.000
5.6000 62.24 274.4 42.70 0.000
5.6667 62.57 278.6 46.44 0.000
5.7333 62.89 282.8 50.31 0.000
5.8000 63.22 287.0 54.28 0.000
5.8667 63.54 291.2 58.31 0.000
5.9333 63.87 295.4 62.38 0.000
6.0000 64.20 299.7 66.47 0.000
6.0667 64.52 304.0 70.53 0.000
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Mitigated Routing

Vault 1

Width: 200 ft.

Length: 395.5 ft.

Depth: 7.5 ft.

Discharge Structure

Riser Height: 6.5 ft.

Riser Diameter: 24 in.

Orifice 1 Diameter: 2.64 in. Elevation:0 ft.
Orifice 2 Diameter: 4 in. Elevation:4.3 ft.
Orifice 3 Diameter: 4 in. Elevation:5.5 ft.
Element Flows To:

Outlet 1 Outlet 2

Channel 1

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 1.815 0.000 0.000 0.000
0.0833 1.815 0.151 0.054 0.000
0.1667 1.815 0.302 0.077 0.000
0.2500 1.815 0.454 0.094 0.000
0.3333 1.815 0.605 0.109 0.000
0.4167 1.815 0.756 0.122 0.000
0.5000 1.815 0.907 0.133 0.000
0.5833 1.815 1.059 0.144 0.000
0.6667 1.815 1.210 0.154 0.000
0.7500 1.815 1.361 0.163 0.000
0.8333 1.815 1.513 0.172 0.000
0.9167 1.815 1.664 0.181 0.000
1.0000 1.815 1.815 0.189 0.000
1.0833 1.815 1.967 0.196 0.000
1.1667 1.815 2.118 0.204 0.000
1.2500 1.815 2.269 0.211 0.000
1.3333 1.815 2.421 0.218 0.000
1.4167 1.815 2.572 0.225 0.000
1.5000 1.815 2.723 0.231 0.000
1.5833 1.815 2.875 0.238 0.000
1.6667 1.815 3.026 0.244 0.000
1.7500 1.815 3.177 0.250 0.000
1.8333 1.815 3.329 0.256 0.000
1.9167 1.815 3.480 0.261 0.000
2.0000 1.815 3.631 0.267 0.000
2.0833 1.815 3.783 0.273 0.000
2.1667 1.815 3.934 0.278 0.000
2.2500 1.815 4.085 0.283 0.000
2.3333 1.815 4.237 0.288 0.000
2.4167 1.815 4.388 0.294 0.000
2.5000 1.815 4.539 0.299 0.000
2.5833 1.815 4.691 0.304 0.000
2.6667 1.815 4.842 0.308 0.000
2.7500 1.815 4.993 0.313 0.000
2.8333 1.815 5.145 0.318 0.000
2.9167 1.815 5.296 0.323 0.000
3.0000 1.815 5.447 0.327 0.000
3.0833 1.815 5.599 0.332 0.000
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3.1667 1.815 5.750 0.336 0.000

3.2500 1.815 5.901 0.341 0.000
3.3333 1.815 6.053 0.345 0.000
3.4167 1.815 6.204 0.349 0.000
3.5000 1.815 6.355 0.353 0.000
3.5833 1.815 6.506 0.358 0.000
3.6667 1.815 6.658 0.362 0.000
3.7500 1.815 6.809 0.366 0.000
3.8333 1.815 6.960 0.370 0.000
3.9167 1.815 7.112 0.374 0.000
4.0000 1.815 7.263 0.378 0.000
4.0833 1.815 7.414 0.382 0.000
4.1667 1.815 7.566 0.386 0.000
4.2500 1.815 7.717 0.389 0.000
4.3333 1.815 7.868 0.473 0.000
4.4167 1.815 8.020 0.545 0.000
4.5000 1.815 8.171 0.595 0.000
4.5833 1.815 8.322 0.636 0.000
4.6667 1.815 8.474 0.671 0.000
4.7500 1.815 8.625 0.703 0.000
4.8333 1.815 8.776 0.732 0.000
4.9167 1.815 8.928 0.760 0.000
5.0000 1.815 9.079 0.786 0.000
5.0833 1.815 9.230 0.810 0.000
5.1667 1.815 9.382 0.834 0.000
5.2500 1.815 9.533 0.856 0.000
5.3333 1.815 9.684 0.878 0.000
5.4167 1.815 9.836 0.899 0.000
5.5000 1.815 9.987 0.919 0.000
5.5833 1.815 10.13 1.064 0.000
5.6667 1.815 10.29 1.135 0.000
5.7500 1.815 10.44 1.193 0.000
5.8333 1.815 10.59 1.245 0.000
5.9167 1.815 10.74 1.292 0.000
6.0000 1.815 10.89 1.336 0.000
6.0833 1.815 11.04 1.377 0.000
6.1667 1.815 11.19 1.417 0.000
6.2500 1.815 11.34 1.455 0.000
6.3333 1.815 11.50 1.491 0.000
6.4167 1.815 11.65 1.526 0.000
6.5000 1.815 11.80 1.560 0.000
6.5833 1.815 11.95 2.103 0.000
6.6667 1.815 12.10 3.063 0.000
6.7500 1.815 12.25 4.279 0.000
6.8333 1.815 12.40 5.666 0.000
6.9167 1.815 12.56 7.144 0.000
7.0000 1.815 12.71 8.633 0.000
7.0833 1.815 12.86 10.05 0.000
7.1667 1.815 13.01 11.32 0.000
7.2500 1.815 13.16 12.39 0.000
7.3333 1.815 13.31 13.24 0.000
7.4167 1.815 13.46 13.87 0.000
7.5000 1.815 13.61 14.37 0.000
7.5833 1.815 13.77 15.04 0.000
7.6667 0.000 0.000 15.56 0.000
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Channel 1

Bottom Length: 3000.00 ft.
Bottom Width: 3.00 ft.
Manning's n: 0.03

Channel bottom slope 1:  0.001 To 1
Channel Left side slope 0: 2To 1
Channel right side slope 2: 2 To 1
Discharge Structure

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

Outlet 1 Outlet 2

Trapezoidal Pond 1

Channel Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.206 0.000 0.000 0.000
0.0444 0.218 0.009 0.026 0.000
0.0889 0.231 0.019 0.084 0.000
0.1333 0.243 0.030 0.167 0.000
0.1778 0.255 0.041 0.272 0.000
0.2222 0.267 0.052 0.399 0.000
0.2667 0.280 0.064 0.547 0.000
0.3111 0.292 0.077 0.714 0.000
0.3556 0.304 0.090 0.902 0.000
0.4000 0.316 0.104 1.110 0.000
0.4444 0.329 0.119 1.339 0.000
0.4889 0.341 0.133 1.588 0.000
0.5333 0.353 0.149 1.857 0.000
0.5778 0.365 0.165 2.148 0.000
0.6222 0.378 0.181 2.459 0.000
0.6667 0.390 0.199 2.793 0.000
0.7111 0.402 0.216 3.147 0.000
0.7556 0.414 0.234 3.524 0.000
0.8000 0.427 0.253 3.924 0.000
0.8444 0.439 0.272 4.346 0.000
0.8889 0.451 0.292 4.791 0.000
0.9333 0.463 0.312 5.260 0.000
0.9778 0.476 0.333 5.752 0.000
1.0222 0.488 0.355 6.269 0.000
1.0667 0.500 0.377 6.810 0.000
1.1111 0.512 0.399 7.375 0.000
1.1556 0.524 0.422 7.966 0.000
1.2000 0.537 0.446 8.583 0.000
1.2444 0.549 0.470 9.225 0.000
1.2889 0.561 0.495 9.894 0.000
1.3333 0.573 0.520 10.59 0.000
1.3778 0.586 0.546 11.31 0.000
1.4222 0.598 0.572 12.06 0.000
1.4667 0.610 0.599 12.83 0.000
1.5111 0.622 0.626 13.64 0.000
1.5556 0.635 0.654 14.47 0.000
1.6000 0.647 0.683 15.33 0.000
1.6444 0.659 0.712 16.23 0.000
1.6889 0.671 0.741 17.15 0.000
1.7333 0.684 0.772 18.10 0.000
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1.7778 0.696 0.802 19.08 0.000

1.8222 0.708 0.833 20.09 0.000
1.8667 0.720 0.865 21.13 0.000
1.9111 0.733 0.897 22.20 0.000
1.9556 0.745 0.930 23.30 0.000
2.0000 0.757 0.964 24.44 0.000
2.0444 0.769 0.998 25.61 0.000
2.0889 0.782 1.032 26.81 0.000
2.1333 0.794 1.067 28.04 0.000
2.1778 0.806 1.103 29.31 0.000
2.2222 0.818 1.139 30.60 0.000
2.2667 0.831 1.176 31.94 0.000
2.3111 0.843 1.213 33.30 0.000
2.3556 0.855 1.251 34.71 0.000
2.4000 0.867 1.289 36.14 0.000
2.4444 0.880 1.328 37.61 0.000
2.4889 0.892 1.367 39.12 0.000
2.5333 0.904 1.407 40.66 0.000
2.5778 0.916 1.447 42.24 0.000
2.6222 0.929 1.488 43.85 0.000
2.6667 0.941 1.530 45.50 0.000
2.7111 0.953 1.572 47.19 0.000
2.7556 0.965 1.615 48.92 0.000
2.8000 0.978 1.658 50.68 0.000
2.8444 0.990 1.702 52.48 0.000
2.8889 1.002 1.746 54.32 0.000
2.9333 1.014 1.791 56.19 0.000
2.9778 1.026 1.836 58.11 0.000
3.0222 1.039 1.882 60.06 0.000
3.0667 1.051 1.929 62.06 0.000
3.1111 1.063 1.976 64.09 0.000
3.1556 1.075 2.023 66.17 0.000
3.2000 1.088 2.071 68.28 0.000
3.2444 1.100 2.120 70.43 0.000
3.2889 1.112 2.169 72.63 0.000
3.3333 1.124 2.219 74.87 0.000
3.3778 1.137 2.269 77.14 0.000
3.4222 1.149 2.320 79.46 0.000
3.4667 1.161 2.371 81.82 0.000
3.5111 1.173 2.423 84.23 0.000
3.5556 1.186 2.475 86.68 0.000
3.6000 1.198 2.528 89.17 0.000
3.6444 1.210 2.582 91.70 0.000
3.6889 1.222 2.636 94.27 0.000
3.7333 1.235 2.691 96.90 0.000
3.7778 1.247 2.746 99.56 0.000
3.8222 1.259 2.802 102.2 0.000
3.8667 1.271 2.858 105.0 0.000
3.9111 1.284 2.915 107.8 0.000
3.9556 1.296 2.972 110.6 0.000
4.0000 1.308 3.030 1135 0.000
4.0444 1.320 3.088 116.4 0.000
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Trapezoidal Pond 1

Bottom Length: 4500.00 ft.

Bottom Width: 350.00 ft.

Depth: 6 ft.

Volume at riser head: 237.9861 acre-feet.
Side slope 1: 20To 1

Side slope 2: 20To 1

Side slope 3: 20To 1

Side slope 4: 20To 1

Discharge Structure

Riser Height: 5 ft.

Riser Diameter: 54 in.

Orifice 1 Diameter: 18 in. Elevation:O ft.
Element Flows To:

Outlet 1 Outlet 2

Pond Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 36.15 0.000 0.000 0.000
0.0667 36.45 2.420 2.270 0.000
0.1333 36.75 4.860 3.210 0.000
0.2000 37.04 7.320 3.932 0.000
0.2667 37.34 9.800 4.540 0.000
0.3333 37.64 12.30 5.076 0.000
0.4000 37.94 14.82 5.560 0.000
0.4667 38.24 17.35 6.006 0.000
0.5333 38.54 19.91 6.421 0.000
0.6000 38.84 22.49 6.810 0.000
0.6667 39.14 25.09 7.178 0.000
0.7333 39.44 27.71 7.529 0.000
0.8000 39.74 30.35 7.864 0.000
0.8667 40.04 33.01 8.185 0.000
0.9333 40.34 35.69 8.494 0.000
1.0000 40.64 38.39 8.792 0.000
1.0667 40.94 41.11 9.080 0.000
1.1333 41.25 43.85 9.360 0.000
1.2000 41.55 46.61 9.631 0.000
1.2667 41.85 49.39 9.895 0.000
1.3333 42.16 52.19 10.15 0.000
1.4000 42.46 55.01 10.40 0.000
1.4667 42.76 57.85 10.64 0.000
1.5333 43.07 60.72 10.88 0.000
1.6000 43.37 63.60 11.12 0.000
1.6667 43.68 66.50 11.35 0.000
1.7333 43.98 69.42 11.57 0.000
1.8000 44.29 72.36 11.79 0.000
1.8667 44.59 75.33 12.01 0.000
1.9333 44.90 78.31 12.22 0.000
2.0000 45.21 81.31 12.43 0.000
2.0667 45.51 84.34 12.64 0.000
2.1333 45.82 87.38 12.84 0.000
2.2000 46.13 90.45 13.04 0.000
2.2667 46.44 93.53 13.23 0.000
2.3333 46.74 96.64 13.43 0.000
2.4000 47.05 99.77 13.62 0.000
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2.4667 47.36 102.9 13.80 0.000

2.5333 47.67 106.0 13.99 0.000
2.6000 47.98 109.2 14.17 0.000
2.6667 48.29 112.4 14.35 0.000
2.7333 48.60 115.7 14.53 0.000
2.8000 48.91 118.9 14.71 0.000
2.8667 49.22 122.2 14.88 0.000
2.9333 49.53 1255 15.05 0.000
3.0000 49.84 128.8 15.22 0.000
3.0667 50.16 132.1 15.39 0.000
3.1333 50.47 1355 15.56 0.000
3.2000 50.78 138.9 15.72 0.000
3.2667 51.09 142.3 15.89 0.000
3.3333 51.41 145.7 16.05 0.000
3.4000 51.72 149.1 16.21 0.000
3.4667 52.03 152.6 16.37 0.000
3.5333 52.35 156.1 16.52 0.000
3.6000 52.66 159.6 16.68 0.000
3.6667 52.98 163.1 16.83 0.000
3.7333 53.29 166.6 16.98 0.000
3.8000 53.61 170.2 17.13 0.000
3.8667 53.92 173.8 17.28 0.000
3.9333 54.24 177.4 17.43 0.000
4.0000 54.55 181.0 17.58 0.000
4.0667 54.87 184.6 17.73 0.000
4.1333 55.19 188.3 17.87 0.000
4.2000 55.51 192.0 18.01 0.000
4.2667 55.82 195.7 18.16 0.000
4.3333 56.14 199.4 18.30 0.000
4.4000 56.46 203.2 18.44 0.000
4.4667 56.78 207.0 18.58 0.000
4.5333 57.10 210.8 18.72 0.000
4.6000 57.42 214.6 18.85 0.000
4.6667 57.74 218.4 18.99 0.000
4.7333 58.06 222.3 19.12 0.000
4.8000 58.38 226.2 19.26 0.000
4.8667 58.70 230.1 19.39 0.000
4.9333 59.02 234.0 19.52 0.000
5.0000 59.34 237.9 19.66 0.000
5.0667 59.66 241.9 20.61 0.000
5.1333 59.98 245.9 22.24 0.000
5.2000 60.30 249.9 24.31 0.000
5.2667 60.63 253.9 26.74 0.000
5.3333 60.95 258.0 29.46 0.000
5.4000 61.27 262.1 32.45 0.000
5.4667 61.60 266.2 35.67 0.000
5.5333 61.92 270.3 39.10 0.000
5.6000 62.24 274.4 42.70 0.000
5.6667 62.57 278.6 46.44 0.000
5.7333 62.89 282.8 50.31 0.000
5.8000 63.22 287.0 54.28 0.000
5.8667 63.54 291.2 58.31 0.000
5.9333 63.87 295.4 62.38 0.000
6.0000 64.20 299.7 66.47 0.000
6.0667 64.52 304.0 70.53 0.000
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Analysis Results
POC 1

100.0
17.

N\

AN

AN
AN

ah
10E-5 10E-4 10E-3 10E-2 10E-1 1 10 100

Flow {cfs}

FLOW (=fs)

5

1.0

Cumulative Probability

*
e
****”P’/W

100.0

Percent Time Excecding 05 1 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 721
Total Impervious Area: 44
Mitigated Landuse Totals for POC #1
Total Pervious Area: 701
Total Impervious Area: 64

Flow Frequency Method:  Log Pearson Type Il 17B

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 10.211837
5 year 12.820782
10 year 14.328271
25 year 16.039444
50 year 17.198873
100 year 18.2759
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 10.199805
5 year 12.776693
10 year 14.263198
25 year 15.94867
50 year 17.089654
100 year 18.148861

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

Year Predeveloped Mitigated
1902 10.099 10.096
1903 8.426 8.412
1904 9.409 9.402
1905 8.580 8.683
1906 4.502 4.517
1907 11.921 11.861
1908 9.631 9.582
1909 8.670 8.684
1910 10.203 10.121
1911 10.503 10.471

21585-oxbow analysis

5

10/14/2022 8:31:59 AM

10

20 3 5 70 80

2

Page 18



1912 12.369 12.281

1913 13.740 13.660
1914 5.939 5.947
1915 10.510 10.541
1916 10.338 10.293
1917 5.905 6.038
1918 12.661 12.651
1919 10.820 10.779
1920 10.254 10.233
1921 11.839 11.800
1922 10.681 10.679
1923 11.275 11.297
1924 7.514 7.541
1925 8.240 8.237
1926 8.779 8.735
1927 7.758 7.870
1928 9.383 9.392
1929 11.171 11.095
1930 8.837 8.861
1931 9.173 9.208
1932 9.913 9.961
1933 10.826 10.785
1934 15.408 15.383
1935 12.857 12.920
1936 10.901 10.865
1937 10.428 10.361
1938 10.606 10.561
1939 4.367 4.447
1940 11.744 11.713
1941 6.334 6.374
1942 16.815 16.814
1943 9.699 9.724
1944 13.400 13.361
1945 11.010 10.966
1946 7.106 7.100
1947 6.798 6.787
1948 13.307 13.197
1949 14.216 14.178
1950 7.542 7.543
1951 8.160 8.146
1952 15.966 15.879
1953 15.473 15.337
1954 12.049 12.016
1955 8.135 8.095
1956 6.523 6.571
1957 11.739 11.659
1958 17.175 17.085
1959 16.407 16.367
1960 6.866 6.887
1961 14.475 14.505
1962 9.925 9.880
1963 7.141 7.132
1964 8.421 8.413
1965 13.606 13.519
1966 6.753 6.731
1967 9.304 9.274
1968 11.237 11.208
1969 8.671 8.649
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1970 11.649 11.612

1971 15.464 15.404
1972 11.798 11.745
1973 14.527 14.424
1974 10.051 9.994
1975 14.600 14.618
1976 10.834 10.804
1977 6.953 6.945
1978 14.478 14.485
1979 8.212 8.222
1980 10.896 10.836
1981 11.636 11.595
1982 7.266 7.271
1983 13.911 13.818
1984 9.318 9.324
1985 11.658 11.588
1986 10.735 10.696
1987 15.760 15.707
1988 10.880 10.952
1989 10.534 10.478
1990 11.649 11.576
1991 9.999 9.990
1992 13.125 13.197
1993 11.246 11.176
1994 13.116 13.019
1995 8.807 8.863
1996 17.067 16.981
1997 7.718 7.689
1998 10.866 10.811
1999 6.405 6.471
2000 11.401 11.373
2001 6.178 6.225
2002 10.409 10.383
2003 11.963 11.905
2004 8.956 8.946
2005 10.148 10.140
2006 8.041 8.021
2007 8.775 8.769
2008 10.925 10.872
2009 9.344 9.332
2010 9.817 9.858
2011 7.316 7.330
2012 10.000 9.947
2013 7.615 7.592
2014 7.759 7.768
2015 8.738 8.718
2016 6.244 6.310
2017 10.970 10.896
2018 19.002 18.914
2019 15.708 15.613
2020 7.871 7.878
2021 11.488 11.410
2022 7.495 7.506
2023 10.493 10.435
2024 10.388 10.323
2025 11.474 11.427
2026 12.960 12.907
2027 9.580 9.567

21585-oxbow analysis 10/14/2022 8:33:26 AM Page 20



2028 7.068 7.083

2029 10.321 10.372
2030 14.395 14.295
2031 7.504 7.461
2032 6.670 6.735
2033 7.823 7.818
2034 8.302 8.322
2035 16.807 16.831
2036 10.716 10.711
2037 5.943 6.031
2038 10.155 10.169
2039 4.401 4.437
2040 9.466 9.464
2041 8.971 8.937
2042 17.529 17.489
2043 12.178 12.145
2044 13.839 13.735
2045 11.965 11.948
2046 12.680 12.764
2047 9.824 9.840
2048 10.622 10.559
2049 10.145 10.115
2050 7.743 7.712
2051 11.421 11.392
2052 9.333 9.338
2053 13.410 13.446
2054 13.876 13.803
2055 7.094 7.098
2056 7.697 7.689
2057 9.824 9.835
2058 10.327 10.336
2059 12.881 12.792

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

Rank Predeveloped Mitigated
1 19.0017 18.9142
2 17.5286 17.4894
3 17.1753 17.0853
4 17.0674 16.9813
5 16.8153 16.8313
6 16.8072 16.8135
7 16.4067 16.3671
8 15.9662 15.8787
9 15.7603 15.7066
10 15.7078 15.6131
11 15.4730 15.4037
12 15.4637 15.3825
13 15.4077 15.3369
14 14.5998 14.6181
15 14.5269 14.5054
16 14.4782 14.4848
17 14.4750 14.4241
18 14.3945 14.2952
19 14.2159 14.1784
20 13.9108 13.8179
21 13.8755 13.8029
22 13.8385 13.7351
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23 13.7399 13.6601

24 13.6056 13.5190
25 13.4096 13.4457
26 13.3997 13.3612
27 13.3074 13.1971
28 13.1253 13.1967
29 13.1162 13.0187
30 12.9595 12.9201
31 12.8806 12.9074
32 12.8566 12.7924
33 12.6798 12.7643
34 12.6613 12.6506
35 12.3690 12.2813
36 12.1779 12.1452
37 12.0489 12.0164
38 11.9648 11.9482
39 11.9626 11.9045
40 11.9206 11.8608
41 11.8391 11.8004
42 11.7977 11.7445
43 11.7440 11.7132
44 11.7392 11.6591
45 11.6584 11.6115
46 11.6490 11.5948
47 11.6486 11.5881
48 11.6362 11.5755
49 11.4882 11.4274
50 11.4738 11.4102
51 11.4206 11.3922
52 11.4006 11.3727
53 11.2748 11.2970
54 11.2455 11.2078
55 11.2367 11.1763
56 11.1711 11.0949
57 11.0095 10.9661
58 10.9698 10.9517
59 10.9247 10.8964
60 10.9014 10.8716
61 10.8956 10.8652
62 10.8798 10.8355
63 10.8657 10.8105
64 10.8340 10.8038
65 10.8261 10.7845
66 10.8196 10.7788
67 10.7345 10.7109
68 10.7159 10.6959
69 10.6807 10.6790
70 10.6221 10.5611
71 10.6058 10.5589
72 10.5338 10.5410
73 10.5099 10.4776
74 10.5034 10.4713
75 10.4933 10.4348
76 10.4282 10.3826
77 10.4088 10.3720
78 10.3876 10.3605
79 10.3382 10.3362
80 10.3270 10.3226
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81 10.3211 10.2926

82 10.2537 10.2334
83 10.2029 10.1693
84 10.1553 10.1398
85 10.1478 10.1206
86 10.1448 10.1150
87 10.0985 10.0959
88 10.0508 9.9936
89 9.9999 9.9901
90 9.9988 9.9610
91 9.9250 9.9474
92 9.9132 9.8799
93 9.8237 9.8577
94 9.8235 9.8400
95 9.8169 9.8345
96 9.6986 9.7242
97 9.6313 9.5824
98 9.5797 9.5670
99 9.4657 9.4637
100 9.4094 9.4023
101 9.3825 9.3919
102 9.3437 9.3383
103 9.3334 9.3323
104 9.3176 9.3243
105 9.3042 9.2737
106 9.1731 9.2083
107 8.9714 8.9464
108 8.9555 8.9374
109 8.8370 8.8635
110 8.8071 8.8615
111 8.7792 8.7690
112 8.7746 8.7345
113 8.7379 8.7183
114 8.6711 8.6837
115 8.6697 8.6829
116 8.5798 8.6492
117 8.4259 8.4129
118 8.4209 8.4122
119 8.3016 8.3224
120 8.2397 8.2366
121 8.2122 8.2225
122 8.1604 8.1460
123 8.1353 8.0954
124 8.0410 8.0206
125 7.8706 7.8779
126 7.8231 7.8696
127 7.7587 7.8181
128 7.7584 7.7679
129 7.7433 7.7123
130 7.7185 7.6893
131 7.6971 7.6889
132 7.6146 7.5924
133 7.5422 7.5432
134 7.5141 7.5415
135 7.5040 7.5055
136 7.4954 7.4614
137 7.3163 7.3296
138 7.2656 7.2708
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

7.1414
7.1061
7.0941
7.0683
6.9533
6.8660
6.7978
6.7529
6.6695
6.5234
6.4054
6.3335
6.2444
6.1783
5.9430
5.9394
5.9049
4.5022
4.4010
4.3673
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7.1320
7.1005
7.0979
7.0829
6.9454
6.8868
6.7868
6.7347
6.7310
6.5709
6.4713
6.3741
6.3098
6.2252
6.0378
6.0310
5.9473
4.5166
4.4470
4.4370
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Appendix

Predeveloped Schematic
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Mitigated Schematic

Basin Basin 3
25.00 4 300.00ac

ault 1

\ Channel 1

oidal
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Predeveloped UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1901 10 01 END 2059 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 *
<_|D_> * k%
VDM 26 21585- oxbow anal ysi s. wdm
MESSU 25 Pre21585- oxbow anal ysi s. MES
27 Pre21585- oxbow anal ysi s. L61
28 Pr e21585- oxbow anal ysi s. L62
30 POC21585- oxbow anal ysi s1. dat
END FI LES
OPN SEQUENCE
| NGRP | NDELT 00: 15
PERLND 16
| MPLND 1
PERLND 13
RCHRES 1
RCHRES 2
CcoPY 501
DI SPLY 1
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - H<----o---- Title----------- >***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND
1 Trapezoi dal Pond 1 MAX 1 2 30 9
END DI SPLY- | NFOL
END DI SPLY
coPY
Tl MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END TI MESERI ES
END COPY
CGENER
OPCODE
# # OPCD ***
END OPCODE
PARM
# # K * % %
END PARM
END GENER
PERLND
CEN- | NFO
<PLS ><------- Nanme------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out il
16 C, Lawn, Flat 1 1 1 1 27 0
13 C, Pasture, Flat 1 1 1 1 27 0

END GEN- I NFO
*** Section PWATER***

ACTIMI TY

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

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

16 0 0 1 0 0 0 0 0 0 0 0 0
13 0 0 1 0 0 0 0 0 0 0 0 0
END ACTI VI TY

21585-oxbow analysis 10/14/2022 8:34:35 AM

Page 32



PRI NT- | NFO

<PLS S khkkkkkkhkhkhkkkkkkkk PI’I nt_fl ags Rk b ok Rk S Sk b o b R PI VL PYR

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

16 0 0 4 0 0 0 0 0 0 0 0 0
13 0 0 4 0 0 0 0 0 0 0 0 0
END PRI NT- 1 NFO

PWAT- PARML

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

# - # CSNO RTOP UWZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
16 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0

END PWAT- PARML
PWAT- PARM

<PLS > PWATER i nput info: Part 2 *xx
# - # ***FOREST LZSN I NFI LT LSUR SLSUR KVARY
16 0 4.5 0. 03 400 0. 05 0.5
13 0 4.5 0. 06 400 0. 05 0.5

END PWAT- PARM?
PWAT- PARMB

<PLS > PWATER i nput info: Part 3 *k K
# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP
16 0 0 2 2 0 0
13 0 0 2 2 0 0

END PWAT- PARMB
PWAT- PARVA4

<PLS > PWATER i nput info: Part 4 i

# - # CEPSC UZSN NSUR | NTFW | RC LZETP ***
16 0.1 0.25 0.25 6 0.5 0.25
13 0.15 0.4 0.3 6 0.5 0.4

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

# - # *** CEPS SURS uzs | FW5 LZS AGNE
16 0 0 0 0 2.5 1
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 il
1 ROADS/ FLAT 1 1 1 27 0
END GEN- | NFO
*** Section | WATER***
ACTIVITY

<PLS > kkkkkkhkkkkhkkk*k ACtIVG SeCtI OnS R R I b I S b b b b b b b S S R I

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

1 0 0 1 0 0 0

END ACTIVITY
PRI NT- | NFO

<ILS > ******x*%x Prinpt-f|lags ******** pP|VL PYR

# - # ATMP SNOWIWAT SLD IWG | QAL koK ko k ok ok

1 0 0 4 0 0 0 1 9

END PRI NT- 1 NFO
| WAT- PARML

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

# - # CSNO RTOP VRS VNN RTLI * kK

1 0 0 0 0 0

END | WAT- PARML
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| WAT- PARM?

<PLS > | WATER i nput info: Part 2 i
# - # *** LSUR SLSUR NSUR RETSC
1 400 0.01 0.1 0.1
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 i
# - # ***PETMAX PETM N
1 0 0
END | WAT- PARMB
| WAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS
1 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target-> MBLK — ***
<Name> # <-factor-> <Name> # Thl#  ***
Basin 1***
PERLND 16 396 RCHRES 2 2
PERLND 16 396 RCHRES 2 3
| MPLND 1 44 RCHRES 2 5
Basin 2***
PERLND 13 325 RCHRES 1 2
PERLND 13 325 RCHRES 1 3
*kk k%% Rout | ng******
RCHRES 1 1 RCHRES 2 6
RCHRES 2 1 COPY 501 16
END SCHEMATI C
NETWORK
<-Vol une-> <- @ p> <-Menber-><--Mil t-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Name> # # ***
COPY 501 QUTPUT MEAN 1 1  48.4 DISPLY 1 I NPUT TI MSER 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 * ok *
#o- A< ><---> User T-series Engl Metr LKFG *ok ok
in out i
1 Channel 1 1 1 1 1 28 0 1
2 Trapezoi dal Pond- 015 1 1 1 1 28 0 1

END GEN- I NFO
*** Section RCHRES***

ACTIMITY

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

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1 1 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0 0 0

END ACTI VI TY

PRI NT- 1 NFO
<PLS > kkkkkikhkkhkkhkkhkkkhkkkkhk*k Prl nt_flags R I I I Sk b b b S S I S O PI VL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR
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
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END PRI NT- I NFO
HYDR- PARML

RCHRES Fl ags for each HYDR Section

* 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 0 O 2 2 2 2 2
2 0 1 0 O 4 0 0 0 O 0O 0 0 0O 2 2 2 2 2
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 *Rx
<-mmm- - S mm e e oo - S mm e e oo - S mm e e oo - S mm e e oo - S m e i oo - S m e i oo - > * Kk
1 1 0. 57 0.0 0.0 0.5 0.0
2 2 0. 85 0.0 0.0 0.5 0.0
END HYDR- PARM?
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *rx
# - # FE* VOL Initial value of COLIND Initial value of QUTDGT
*** ac-ft for each possible exit for each possible exit
<--mm-- S m i i e - > I T T R I
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
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 0.206612 0.000000 0.000000
0. 044444 0.218855 0.009455 0.026431
0.088889 0.231099 0.019454 0.084510
0. 133333 0.243343 0.029997 0.167456
0.177778 0.255586 0.041084 0.272892
0.222222 0.267830 0.052716 0.399624
0.266667 0.280074 0.064891 0.547016
0.311111 0.292317 0.077611 O0.714746
0. 355556 0.304561 0.090875 0.902685
0. 400000 0.316804 0.104683 1.110836
0. 444444 0.329048 0.119035 1.339290
0.488889 0.341292 0.133932 1.588206
0.533333 0.353535 0.149373 1.857787
0.577778 0.365779 0.165357 2.148274
0. 622222 0.378023 0.181886 2.459936
0. 666667 0.390266 0.198959 2.793058
0.711111 0.402510 0.216577 3.147947
0. 755556 0.414754 0.234738 3.524917
0. 800000 0.426997 0.253444 3.924295
0. 844444 0.439241 0.272693 4.346413
0. 888889 0.451485 0.292487 4.791612
0.933333 0.463728 0.312825 5.260233
0.977778 0.475972 0.333708 5.752624
1. 022222 0.488216 0.355134 6.269134
1. 066667 0.500459 0.377105 6.810112
1.111111 0.512703 0.399619 7.375912
1. 155556 0.524947 0.422678 7.966886
1.200000 0.537191 0.446281 8.583386
1.244444 0.549434 0.470428 9.225765
1.288889 0.561678 0.495120 9.894376
1.333333 0.573922 0.520355 10.58957
1.377778 0.586165 0.546135 11.31170
1.422222 0.598409 0.572459 12.06112
1.466667 0.610653 0.599327 12.83817
1.511111 0.622896 0.626739 13.64320
1.555556 0.635140 0.654695 14.47656
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. 600000
. 644444
. 688889
. 733333
777778
. 822222
. 866667
. 911111
. 955556
. 000000
. 044444
. 088889
. 133333
177778
. 222222
. 266667
. 311111
. 355556
. 400000
. 444444
. 488889
. 533333
. 577778
. 622222
. 666667
. 711111
. 755556
. 800000
. 844444
. 888889
. 933333
. 977778
. 022222
. 066667
2111111
. 155556
. 200000
. 244444
. 288889
. 333333
. 377778
. 422222
. 466667
.511111
. 555556
. 600000
. 644444
. 688889
. 733333
777778
. 822222
. 866667
. 911111
. 955556
. 000000
END FTABLE
FTABLE
91 4
Dept h
(ft)
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000

PWWWWWWWWWWWWWWWWWWWWWWNNRNNNNNNNDNNNDNPDNNNDNDNNNDNNNNRPRPRRRPRRRRE

[oleolololololololole]

PRPRPRPRPRPRPPPRPPRPRPRPPRPRPRPPPRPPPRPPPRPOOO0OO0CO0O00O0000000000000000000O0O00

(

36.
36.
36.

. 647384
. 659627
.671871
. 684115
. 696358
. 708602
. 720846
. 733089
. 745333
. 7157577
. 769820
. 782064
. 794308
. 806552
. 818795
. 831039
. 843283
. 855526
. 867770
. 880014
. 892257
. 904501
. 916745
. 928988
. 941232
. 953476
. 965720
. 977963
. 990207
. 002451
. 014694
. 026938
. 039182
. 051425
. 063669
. 075913
. 088157
. 100400
. 112644
. 124888
. 137131
. 149375
. 161619
. 173863
. 186106
. 198350
. 210594
. 222837
. 235081
. 247325
. 259569
. 271812
. 284056
. 296300
. 308543

1
2

Area
acres)
15702
45410
75149
. 04922
. 34727
. 64565
. 94435
. 24338
. 54274
. 84242

21585-oxbow analysis

. 683196
. 712241
741830
771963
802640
833861
865627
897936
930790
964188
998130
032617
067647
103222
139341
176004
213211
250962
289257
328097
367481
407409
447881
488897
530458
572562
615211
658404
702141
746422
791248
836618
882531
. 928989
975991
023538
. 071628
. 120263
. 169441
. 219164
. 269431
. 320243
. 371598
. 423498
. 475941
. 528929
. 582461
. 636538
. 691158
. 746323
. 802031
. 858284
. 915081
. 972423
. 030308

WNNNRNNNNNNNNNNNNNNNNR R R R R R R R R R R R R R R R R R R R R R R R00000000000

Vol une
(acre-ft)
0. 000000
2.420371
4. 860557
7.320581
9. 800464
12. 30023
14. 81989
17. 35949
19. 91902
22. 49853

99
10
10
10
11
11

Qu
(

OO0V WWNO

. 33861
. 22967
. 15011
. 10025
. 08044
. 09102
. 13232
. 20470
. 30847
. 44398
. 61156
. 81154
. 04424
. 31001
. 60916
. 94202
. 30893
. 71019
. 14613
. 61708
. 12335
. 66526
. 24313
. 85727
. 50800
. 19563
. 92048
. 68285
. 48306
. 32141
. 19821
. 11377
. 06838
. 06237
. 09602
. 16965
. 28354
. 43801
. 63335
. 86986
. 14783
. 46756
. 82934
. 23348
. 68026
. 16997
. 70290
. 27935
. 89960
. 56394
2.2727
5. 0260
7.8244
0.6679
3. 5570

tflowl Velocity Travel Time***
cfs) (ft/sec) (M nut es) ***

. 000000
. 270169
. 210503
. 932047
. 540337
. 076251
. 560755
. 006301
. 421006
. 810506
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. 666667 39.
. 733333 39.
. 800000 39.
. 866667 40.
. 933333 40.
. 000000 40.
. 066667 40.
. 133333 41.
. 200000 41.
. 266667 41.
. 333333 42.
. 400000 42.
. 466667 42.
. 533333 43.
. 600000 43.
. 666667 43.
. 733333 43.
. 800000 44.
. 866667 44.
. 933333 44.
. 000000 45.
. 066667 45.
. 133333 45.
. 200000 46.
. 266667 46.
. 333333 46.
. 400000 47.
. 466667 47.
. 533333 47.
. 600000 47.
. 666667 48.
. 733333 48.
. 800000 48.
. 866667 49.
. 933333 49.
. 000000 49.
. 066667 50.
. 133333 50.
. 200000 50.
. 266667 51.
. 333333 51.
. 400000 51.
. 466667 52.
. 533333 52.
. 600000 52.
. 666667 52.
. 733333 53.
. 800000 53.
. 866667 53.
. 933333 54.
. 000000 54.
. 066667 54.
. 133333 55.
. 200000 55.
. 266667 55.
. 333333 56.
. 400000 56.
. 466667 56.
. 533333 57.
. 600000 57.
. 666667 57.
. 733333 58.
. 800000 58.
. 866667 58.
. 933333 59.
. 000000 59.
. 066667 59.
. 133333 59.
. 200000 60.
. 266667 60.

QOO DIMIAMDIAMDIMDIMINBRADIMDIDRNDOOWWOWWWWWWWWWWWWWNNNRNNNNNNNDNDNNMNNNNRPRRRPRPRPRPRPRRPRPRPRPRPRPRPRPOOOCOO
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14243
44277
74343
04442
34574
64738
94935
25165
55427
85722
16049
46410
76802
07228
37686
68177
98700
29256
59845
90466
21120
51807
82526
13278
44063
74880
05730
36613
67528
98476
29456
60469
91515
22594
53705
84848
16025
47234
78476
09750
41057
72397
03769
35174
66612
98082
29585
61120
92689
24289
55923
87589
19288
51019
82783
14580
46410
78272
10166
42094
74054
06046
38072
70130
02220
34343
66499
98688
30909
63163

25. 09802
27.71753
30. 35707
33. 01667
35. 69634
38. 39611
41. 11600
43. 85603
46. 61623
49. 39661
52.19720
55. 01802
57. 85909
60. 72044
63. 60208
66. 50403
69. 42632
72. 36897
75. 33201
78. 31545
81. 31931
84. 34362
87.38839
90. 45366
93. 53944
96. 64576
99. 77263
102. 9201
106. 0881
109. 2768
112. 4861
115. 7161
118. 9667
122. 2381
125. 5302
128. 8431
132. 1767
135. 5311
138. 9063
142. 3024
145. 7193
149. 1572
152. 6159
156. 0955
159. 5961
163. 1177
166. 6603
170. 2238
173. 8084
177. 4141
181. 0408
184. 6887
188. 3576
192. 0477
195. 7590
199. 4914
203. 2451
207. 0200
210. 8161
214. 6336
218. 4723
222. 3323
226. 2137
230. 1164
234. 0405
237.9861
241. 9530
245, 9414
249, 9513
253. 9826

O©OOOOWoKNNN

. 178903
. 529297
. 864095
. 185209
. 494193
. 792325
. 080674
. 360145
. 631509

895435
. 15250
. 40322
. 64803
. 88735
. 12151
. 35084
. 57563
. 79614
. 01260
. 22523
. 43423
. 63976
. 84201
. 04113
. 23724
. 43050
. 62101
. 80890
. 99426
. 17720
. 35781
. 53617
. 71237
. 88649
. 05859
. 22875
. 39703
. 56349
. 72819
. 89118
. 05252
. 21225
. 37042
. 52708
. 68226
. 83602
. 98839
. 13940
. 28909
. 43750
. 58465
. 73058
. 87533
. 01890
. 16135
. 30268
. 44294
. 58213
. 72029
. 85744
. 99359
. 12878
. 26302
. 39633
. 52873
. 66024
. 61296
. 24442
. 31608
. 74138
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. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
END FTABL
END FTABLES

oottt oioiorol

EXT SOURCES
<- Vol une- >
<Nanme>

RPNRPRFPNN

60.
61.
61.
61.
62.
62.
62.
63.
63.
63.
64.
E 2

95449
27769
60120
92505
24922
57372
89854
22369
54917
87497
20110

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

PREC
PREC
EVAP
EVAP
PREC
EVAP

END EXT SOURCES

EXT TARCETS
<- Vol une-> <- G p> <-Menber-><--Milt-->Tran
<Nane> # <Nanme> # #i<-factor->strg
RCHRES 2 HYDR RO 11 1
RCHRES 2 HYDR STAGE 11 1
COPY 501 QUTPUT MEAN 1 1 48. 4
END EXT TARCETS
MASS- LI NK
<Vol une> <-G p> <-Menber-><--Mult-->
<Name> <Name> # #<-factor->
MASS- LI NK 2
PERLND PWATER SURO 0. 083333
END MASS- LI NK 2
MASS- LI NK 3
PERLND PWATER | FVWO 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 16
RCHRES ROFLOW
END MASS-LINK 16
END MASS- LI NK
END RUN

21585-oxbow an

alysis

258.
262.
266.
270.
274.
278.
282.
287.
291.
295.
299.

ENGL

0355
1099
2059
3234
4625
6233
8057
0098
2356
4830
7522

RPRRRRR

29.
32.
35.
39.
42.
46.
50.
54.
58.
62.
66.

46798
45747
67806
10122
69987
44737
31704
28185
31435
38668
47074

<-Target vol s> <-Gp> <-Menber-> ***
<Name> # # <Name> # # ***
PERLND 1 999 EXTNL PREC

I MPLND 1 999 EXTNL PREC

PERLND 1 999 EXTNL PETI NP

IMPLND 1 999 EXTNL PETI NP

RCHRES 2 EXTNL PREC

RCHRES 2 EXTNL POTEV

<- Vol une- >
<Name> #
WM 1014
WM 1015
V\DM 501

<Tar get >
<Nane>

RCHRES

RCHRES

RCHRES

RCHRES

CoPY

<Menber > Tsys Tgap Amnd ***

<Name> temstrg strg***
FLOW ENGL REPL
STAG ENGL REPL
FLOW ENGL REPL

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

I NFLOW | VOL

I NFLOW | VOL

I NFLOW | VOL

I NFLOW

I NPUT MEAN
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Mitigated UCI File

RUN
GLOBAL
WAHMA nodel sinul ation
START 1901 10 01 END 2059 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 21585- oxbow anal ysi s. wdm
MESSU 25 Mt 21585- oxbow anal ysi s. MES
27 M t 21585- oxbow anal ysi s. L61
28 M t 21585- oxbow anal ysi s. L62
30 POC21585- oxbow anal ysi s1. dat
END FI LES
OPN SEQUENCE
| NGRP | NDELT 00: 15
PERLND 16
| MPLND 1
PERLND 13
RCHRES 1
RCHRES 2
RCHRES 3
coPY 1
CoPY 501
DI SPLY 1
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
#o- O H<---------- Title----------- >¥**TRAN PIVL DIGL FIL1T PYR D& FIL2 YRND
1 Trapezoi dal Pond 1 MAX 1 2 30 9
END DI SPLY- | NFOL
END DI SPLY
CoPY
TI MESERI ES
# - # NPT NWN ***
1 1 1
501 1 1
END Tl MESERI ES
END COPY
GENER
OPCODE
# # 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
16 C, Lawn, Fl at 1 1 1 1 27 0
13 C, Pasture, Flat 1 1 1 1 27 0
END GEN- | NFO
*** Section PWATER***
ACTIVITY
<PLS > R R I b I b I b I ACtIVG SeCtI OnS R R I b I S b b b b b b b S S R I
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC ***
16 0 0 1 0 0 0 0 0 0 0 0 0
13 0 0 1 0 0 0 0 0 0 0 0 0
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END ACTI VI TY
PRI NT- 1 NFO

<PLS S *Fhkkkkkkkkkkkkkokkk Prl nt_fl ags EE IR R R I R Sk O I R I PI VL PYR

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

16 0 0 4 0 0 0 0 0 0 0 0 0
13 0 0 4 0 0 0 0 0 0 0 0 0
END PRI NT- | NFO
PWAT- PARML

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

# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
16 0 0 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 0 0

END PWAT- PARML
PWAT- PARM?

<PLS > PWATER i nput info: Part 2 i

# - # ***FOREST LZSN I NFI LT LSUR SLSUR KVARY
16 0 4.5 0. 03 400 0. 05 0.5
13 0 4.5 0. 06 400 0. 05 0.5

END PWAT- PARM2
PWAT- PARMB

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

# - # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP
16 0 0 2 2 0 0
13 0 0 2 2 0 0

END PWAT- PARMB
PWAT- PARVA

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

# - # CEPSC UZSN NSUR | NTFW | RC LZETP ***
16 0.1 0.25 0.25 6 0.5 0.25
13 0.15 0.4 0.3 6 0.5 0.4

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

# - # *** CEPS SURS uzs | FW5 LZS AGNE
16 0 0 0 0 2.5 1
13 0 0 0 0 2.5 1

END PWAT- STATE1
END PERLND
| MPLND

GEN- | NFO

<PLS ><------- Nanme------- > Unit-systens Printer ***

# - # User t-series Engl Metr ***

in out *oxk

1 ROADS/ FLAT 1 1 1 27 0

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

<PLS > *kkkkkhkkkhkkkkx*k ACtlve SeCtI OnS EE IR I b I S I b b I I I I I R S S b I I

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

1 0 0 1 0 0 0

END ACTIVITY
PRI NT- | NFO

<ILS > ***x***x prinpt-f|lags ******** PlVL PYR

# - # ATMP SNOWIWAT SLD |IWG | QAL FRA KA KA x

1 0 0 4 0 0 0 1 9

END PRI NT- 1 NFO
| WAT- PARML
<PLS > |WATER vari able nonthly paraneter value flags ***
# - # CSNO RTOP VRS VNN RTLI e
21585-oxbow analysis 10/14/2022 8:34:35 AM
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AGARC
0. 996
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1 0 0
END | WAT- PARML

| WAT- PARMR
<PLS >
# - B oxkxk
1

| WATER
LSUR

400
END | WAT- PARM2

| WAT- PARMVB
<PLS > | WATER
# - # ***PETMAX
1 0
END | WAT- PARMVB

| WAT- STATE1
<PLS > *** |nitial
# - # *** RETS
1 0
END | WAT- STATE1

END | MPLND

SCHEMATI C

<- Sour ce- >
<Nane> #
Basin 1***
PERLND 16
PERLND 16
| MPLND 1
Basi n
PERLND 16
PERLND 16
| MPLND 1
Basi n
PERLND 13
PERLND 13

*kkk k% Rout I ng******
PERLND 16

I MPLND 1

PERLND 16

RCHRES 1

RCHRES 2

RCHRES 2

RCHRES 3

END SCHENMATI C

NETWORK

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vol s> <-Gp> <- Menber->
<Name> # #<-factor->strg <Name> # #

<Nane> #
COPY 501 QUTPUT MEAN

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vols> <-Gp> <- Menber->
<Name> # #

0 0 0
i nput info: Part 2 i
SLSUR NSUR RETSC
0.01 0.1 0.1
i nput info: Part 3 i
PETM N
0

conditions at start of sinulation

SURS
0

<--Area-->
<-factor->

396
396
44

5
5
20

300
300

396
44
396

11 48. 4

<-Target-> MBLK  ***
<Name> # Thbl#  ***
RCHRES 3 2
RCHRES 3 3
RCHRES 3 5
RCHRES 1 2
RCHRES 1 3
RCHRES 1 5
RCHRES 2 2
RCHRES 2 3
CoPY 1 12
CoPY 1 15
COPY 1 13
RCHRES 2 6
RCHRES 3 6
CoPY 1 16
COPY 501 16

D SPLY 1 I NPUT

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

END NETWORK

RCHRES

GEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B< e ><---> User T-series Engl Metr LKFG
in out

1 Vault 1 1 1 1 1 28 0 1
2 Channel 1 1 1 1 1 28 0 1
3 Trapezoi dal Pond- 016 1 1 1 1 28 0 1

END GEN- I NFO
*** Section RCHRES***

21585-oxbow analysis
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<Nanme> # #
TI MSER 1

* k% %
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* k% %
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ACTIMI TY

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

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
1 1 0 0 0 0 0 0 0 0 0
2 1 0 0 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0 0 0 0
END ACTIVITY
PRI NT- | NFO
<PLS > EE R I b S R b b b b Prl nt_fl ags EE R b I b b b b b I PI VL PYR
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PI VL PYR ****x%%%x
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
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
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 *Rx
<------ > e > e > e > e > e > e > *kk
1 1 0. 07 0.0 0.0 0.5 0.0
2 2 0. 57 0.0 0.0 0.5 0.0
3 3 0. 85 0.0 0.0 0.5 0.0
END HYDR- PARM?
HYDR- I NI T
RCHRES Initial conditions for each HYDR section i
# - H# VOL Initial value of COLI ND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<o > e > S T e T T L S e T e T
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
END HYDR-INI' T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES
FTABLE 1
92 4
Dept h Area Volume CQutflowl Velocity Travel Time***
(ft) (acres) (acre-ft) (cfs) (ft/sec) (M nut es) ***
0. 000000 1.815886 0.000000 0.000000
0.083333 1.815886 0.151324 0.054598
0. 166667 1.815886 0.302648 0.077213
0.250000 1.815886 0.453972 0.094566
0. 333333 1.815886 0.605295 0.109196
0.416667 1.815886 0.756619 0.122085
0. 500000 1.815886 0.907943 0.133737
0.583333 1.815886 1.059267 0.144452
0. 666667 1.815886 1.210591 O0.154426
0. 750000 1.815886 1.361915 0.163794
0.833333 1.815886 1.513238 0.172654
0.916667 1.815886 1.664562 0.181081
1. 000000 1.815886 1.815886 0.189133
1.083333 1.815886 1.967210 O0.196856
1.166667 1.815886 2.118534 0.204287
1. 250000 1.815886 2.269858 0.211457
1.333333 1.815886 2.421182 0.218392
1.416667 1.815886 2.572505 0.225113
1.500000 1.815886 2.723829 0.231639
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. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333
. 416667
. 500000
. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333
. 416667
. 500000
. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333
. 416667
. 500000
. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333
. 416667
. 500000
. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333
. 416667
. 500000
. 583333
. 666667
. 750000
. 833333
. 916667
. 000000
. 083333
. 166667
. 250000
. 333333

NNNNNOOOOOOOO0OOO0O0OOUIONUTIUIONIUIUOIOIUIVIOITABRDMDIMIEDMDIMDIRADRAMDIMDIMDRNWOWWOWWWWWWWWWWWNNNNNNNNNNNDNRRRRERRE

RPRRPRRPRRRRPRRPRRPRPRPREPRPRRRPRRRPRPREPREPRPRRRRPRRRPRRPEREPREPRPRRRRPRRRPRREPRERRPRRRRRRPRRERRERRERRERRRRPRRRRERRERRERRRRRRRRERERRRRRR

. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
. 815886
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. 875153
. 026477

177801
329125
480448
631772
783096
934420
085744
237068
388391
539715
691039
842363
993687
145011
296335
447658
598982
750306
901630
052954
204278
355601
506925
658249
809573

. 960897
. 112221
. 263545
. 414868
. 566192
. 717516
. 868840

020164
171488
322811
474135
625459
776783
928107
079431
230755
382078
533402

. 684726
. 836050

987374
. 13870
. 29002
. 44135
. 59267
. 74399
. 89532
. 04664
. 19796
. 34929
. 50061
. 65194
. 80326
. 95458
. 10591
. 25723
. 40856
. 55988
. 71120
. 86253
. 01385
. 16517
. 31650

. 237987
. 244169
. 250199
. 256087
. 261842
. 267474
. 272990
. 278396
. 283699
. 288905
. 294019
. 299045
. 303988
. 308852
. 313641
. 318358
. 323006
. 327587
. 332106
. 336564
. 340964
. 345307
. 349597
. 353835
. 358022
. 362162
. 366254
. 370301
. 374304
. 378265
. 382185
. 386065
. 389907
. 472983
. 545782
. 595386
. 636024
. 671488
. 703468
. 732892
. 760335
. 786182
. 810707
. 834112
. 856552
. 878149
. 899000
. 919186
. 064110
. 135069
. 193451
. 245125
. 292381
. 336410
. 377924
. 417398
. 455162
. 491464
. 526490
. 560391
. 103347
. 063763
. 279504
. 666049
. 144385
. 633146
10. 05127
11. 32512
12. 39840
13. 24400

O~NUOPRWNRPRPRPRPRPRPRPPPRPPPRPOOO0OO0CO0O000000000000000000000000000000000000000O00O0O00O0
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7.416667 1.815886
7.500000 1.815886
7.583333 1.815886
END FTABLE 1

FTABLE
91 4
Dept h
(ft)
. 000000
. 044444
. 088889
. 133333
LA77778
. 222222
. 266667
.311111
. 355556
. 400000
. 444444
. 488889
. 533333
. 577778
. 622222
. 666667
. 711111
. 755556
. 800000
. 844444
. 888889
. 933333
.977778
. 022222
. 066667
111111
. 155556
. 200000
. 244444
. 288889
. 333333
377778
. 422222
. 466667
. 511111
. 555556
. 600000
. 644444
. 688889
. 733333
LIT77778
. 822222
. 866667
.911111
. 955556
. 000000
. 044444
. 088889
. 133333
LA77778
. 222222
. 266667
.311111
. 355556
. 400000
. 444444
. 488889
. 533333
. 577778
. 622222
. 666667
. 711111

NNNPNNNNDNNNNDNNNNNNNNRPRPRPRPRPRPRPRPRPRPRPRPRPRRPRPRPRPRPRPRPPRPOOO0OO0O0O000000000000000000

[eeolololololololololololololololololololololololololololololololololololololololololololololololololololololololololololoNe]

2

Area
(acres)
. 206612
. 218855
. 231099
. 243343
. 255586
. 267830
. 280074
. 292317
. 304561
. 316804
. 329048
. 341292
. 353535
. 365779
. 378023
. 390266
. 402510
. 414754
. 426997
. 439241
. 451485
. 463728
. 475972
. 488216
. 500459
. 512703
. 524947
. 537191
. 549434
. 561678
. 573922
. 586165
. 598409
. 610653
. 622896
. 635140
. 647384
. 659627
. 671871
. 684115
. 696358
. 708602
. 720846
. 733089
. 745333
. 757577
. 769820
. 782064
. 794308
. 806552
. 818795
. 831039
. 843283
. 855526
. 867770
. 880014
. 892257
. 904501
. 916745
. 928988
. 941232
. 953476
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13. 46782
13. 61915
13. 77047

Vol unme

(acre-ft)

PRPRPRPRPRPRPRPRPRPRPRPRPRPRPOO0000000000000000000000000000000000000000000000

. 000000
. 009455
. 019454

029997
041084
052716
064891
077611
090875
104683
119035
133932
149373
165357
181886
198959
216577
234738
253444
272693
292487
312825
333708
355134
377105
399619
422678
446281
470428
495120
520355
546135
572459
599327
626739
654695
683196
712241
741830
771963
802640
833861
865627
897936
930790
964188
998130
032617
067647
103222
139341
176004
213211
250962
289257
328097
367481
407409
447881
488897

. 530458
. 572562

13. 87759
14. 37264
15. 04723

Qutflowl Velocity Travel Time***
(cfs) (ft/sec) (M nutes) ***
. 000000
. 026431
. 084510
. 167456
. 272892
. 399624
. 547016
. 714746
. 902685
. 110836
. 339290
. 588206
. 857787
. 148274
. 459936
. 793058
. 147947
. 524917
. 924295
. 346413
. 791612
. 260233
. 752624
. 269134
. 810112
. 375912
. 966886
. 583386
. 225765
. 894376
10. 58957
11. 31170
12. 06112
12. 83817
13. 64320
14. 47656
15. 33861
16. 22967
17. 15011
18. 10025
19. 08044
20. 09102
21. 13232
22.20470
23. 30847
24. 44398
25. 61156
26. 81154
28. 04424
29. 31001
30. 60916
31. 94202
33. 30893
34.71019
36. 14613
37.61708
39. 12335
40. 66526
42.24313
43. 85727
45. 50800
47.19563

OCOONNOOOUIORADWWWNNNRPRPPRPPRPOOOOOOOOO
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. 755556
. 800000
. 844444
. 888889
. 933333
. 977778
. 022222
. 066667
. 111111
. 155556
. 200000
. 244444
. 288889
. 333333
. 377778
. 422222
. 466667
. 511111
. 555556
. 600000
. 644444
. 688889
. 733333
LI7T7778
. 822222
. 866667
. 911111
. 955556
000000

PWWWWWWWWWWWWWWWWWWWWWWNNNNNN

RPRRPRRPRRPRRPRRPRRPRPREPRPRPRRPRRPRRPRRPREPREPRPRERRRPRRROO0O

END FTABLE

FTABLE
91 4
Dept h
(fFt)
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333

NNNNNNNRPRPRPRPRPRPRPRPRPRPRPRPRPRPPRPOOO0OO0O0CO000000000O0

(

36.
36.
36.
37.
37.
37.
37.
38.
38.
38.
39.
39.

. 965720
. 977963
. 990207
. 002451
. 014694
. 026938
. 039182
. 051425
. 063669
. 075913
. 088157
. 100400
. 112644
. 124888
. 137131
. 149375
. 161619
. 173863
. 186106
. 198350
. 210594
. 222837
. 235081
. 247325
. 259569
. 271812
. 284056
. 296300
. 308543

2
3

Area
acres)
15702
45410
75149
04922
34727
64565
94435
24338
54274
84242
14243
44277
. 74343
. 04442
. 34574
. 64738
. 94935
. 25165
. 55427
. 85722
. 16049
. 46410
. 76802
. 07228
. 37686
. 68177
. 98700
. 29256
. 59845
. 90466
. 21120
. 51807
. 82526
. 13278
. 44063
. 74880

21585-oxbow analysis

. 615211
. 658404
702141
746422
791248
836618
882531
928989
975991
. 023538
. 071628
. 120263
. 169441
. 219164
. 269431
. 320243
. 371598
. 423498
. 475941
. 528929
. 582461
. 636538
. 691158
. 746323
. 802031
. 858284
. 915081
. 972423
. 030308

Vol une
(acre-ft)
0. 000000
2. 420371
4, 860557
7.320581
9. 800464
12. 30023
14. 81989
17. 35949
19. 91902
22. 49853
25. 09802
27.71753
30. 35707
33. 01667
35. 69634
38. 39611
41. 11600
43. 85603
46. 61623
49. 39661
52. 19720
55. 01802
57. 85909
60. 72044
63. 60208
66. 50403
69. 42632
72. 36897
75. 33201
78. 31545
81. 31931
84. 34362
87. 38839
90. 45366
93. 53944
96. 64576

99
10
10
10
11
11

Qu
(

COOOOOOONNNOOOOUIUIRAWWNO

. 92048
. 68285
. 48306
. 32141
. 19821
. 11377
. 06838
. 06237
. 09602
. 16965
. 28354
. 43801
. 63335
. 86986
. 14783
. 46756
. 82934
. 23348
. 68026
. 16997
. 70290
. 27935
. 89960
. 56394
2.2727
5. 0260
7.8244
0. 6679
3. 5570

tflowl Velocity Travel Tinme***
cfs) (ft/sec) (M nutes)***
000000

. 270169
. 210503
. 932047
. 540337
. 076251
. 560755
. 006301
. 421006
. 810506
. 178903
. 529297
. 864095
. 185209
. 494193
. 792325
. 080674
. 360145
. 631509

895435
. 15250
. 40322
. 64803
. 88735
. 12151
. 35084
. 57563
. 79614
. 01260
. 22523
. 43423
. 63976
. 84201
. 04113
. 23724
. 43050
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. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
. 066667
. 133333
. 200000
. 266667
. 333333
. 400000
. 466667
. 533333
. 600000
. 666667
. 733333
. 800000
. 866667
. 933333
. 000000
END FTABL
END FTABLES

OO0 RBRSDMDIMDIMDIAMDIMDIADIAMDRADIMDIDRIDOWOWWWWWWWWWWWWWWNNNNNNDNNDN

EXT SOURCES
<- Vol une- >

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

47. 05730
47. 36613
47. 67528
47.98476
48. 29456
48. 60469
48. 91515
49, 22594
49. 53705
49. 84848
50. 16025
50. 47234
50. 78476
51. 09750
51. 41057
51. 72397
52. 03769
52. 35174
52. 66612
52. 98082
53. 29585
53. 61120
53. 92689
54, 24289
54. 55923
54, 87589
55. 19288
55. 51019
55. 82783
56. 14580
56. 46410
56. 78272
57.10166
57. 42094
57. 74054
58. 06046
58. 38072
58. 70130
59. 02220
59. 34343
59. 66499
59. 98688
60. 30909
60. 63163
60. 95449
61. 27769
61. 60120
61. 92505
62. 24922
62. 57372
62. 89854
63. 22369
63. 54917
63. 87497
64. 20110
E 3

99. 77263
102. 9201
106. 0881
109. 2768
112. 4861
115. 7161
118. 9667
122. 2381
125. 5302
128. 8431
132. 1767
135. 5311
138. 9063
142. 3024
145. 7193
149. 1572
152. 6159
156. 0955
159. 5961
163. 1177
166. 6603
170. 2238
173. 8084
177. 4141
181. 0408
184. 6887
188. 3576
192. 0477
195. 7590
199. 4914
203. 2451
207. 0200
210. 8161
214. 6336
218. 4723
222. 3323
226. 2137
230. 1164
234. 0405
237.9861
241. 9530
245, 9414
249. 9513
253. 9826
258. 0355
262. 1099
266. 2059
270. 3234
274. 4625
278. 6233
282. 8057
287.0098
291. 2356
295. 4830
299. 7522

. 62101
. 80890
. 99426
. 17720
. 35781
. 53617
. 71237
. 88649
. 05859
. 22875
. 39703
. 56349
. 72819
. 89118
. 05252
. 21225
. 37042
. 52708
. 68226
. 83602
. 98839
. 13940
. 28909
. 43750
. 58465
. 73058
. 87533
. 01890
. 16135
. 30268
. 44294
. 58213
. 72029
. 85744
. 99359
. 12878
. 26302
. 39633
. 52873
. 66024
. 61296
. 24442
. 31608
. 74138
. 46798
. 45747
. 67806
. 10122
. 69987
. 44737
. 31704
. 28185
. 31435
. 38668
. 47074

<Menber > SsysSgap<--Muilt-->Tran <-Target vol s>
<Name> # tem strg<-factor->strg <Nane>

PREC
PREC
EVAP
EVAP
PREC
EVAP

END EXT SOURCES

21585-oxbow an

alysis

ENGL
ENGL
ENGL
ENGL
ENGL
ENGL

RPRRERRR

PERLND
I MPLND
PERLND
| MPLND
RCHRES
RCHRES

WWR R PP

#
999
999
999
999
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<-Qp>

EXTNL
EXTNL
EXTNL

EXTNL
EXTNL

<- Menber - >
<Name> # #
PREC

PREC

PETI NP
PETI NP
PREC
POTEV

* % %
* k% %
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EXT TARCETS

<-Vol une-> <- @& p> <- Menber-><--Milt-->Tran <-Vol une->

<Name> # <Name> # #<-factor->strg <Nanme> #
RCHRES 3 HYDR RO 11 1 WM 1016
RCHRES 3 HYDR STAGE 11 1 WM 1017
CoPY 1 QUTPUT MEAN 1 1 48. 4 VDM 701
COPY 501 QUTPUT MEAN 1 1 48. 4 VDM 801
END EXT TARGETS
MASS- LI NK
<Vol ume> <-G& p> <-Menmber-><--Mult--> <Tar get >
<Name> <Nanme> # #<-factor-> <Name>
MASS- LI NK 2
PERLND PWATER SURO 0. 083333 RCHRES
END MASS- LI NK 2
MASS- LI NK 3
PERLND PWATER | FWO 0. 083333 RCHRES
END MASS- LI NK 3
MASS- LI NK 5
| MPLND | WATER SURO 0. 083333 RCHRES
END MASS- LI NK 5
MASS- LI NK 6
RCHRES ROFLOW RCHRES
END MASS- LI NK 6
MASS- LI NK 12
PERLND PWATER SURO 0. 083333 CcorY
END MASS- LI NK 12
MASS- LI NK 13
PERLND PWATER | FVWO 0. 083333 COPY
END MASS-LINK 13
MASS- LI NK 15
| MPLND | WATER SURO 0. 083333 CoPY
END MASS-LINK 15
MASS- LI NK 16
RCHRES ROFLOW CcorY

END MASS-LINK 16

END MASS- LI NK
END RUN

21585-oxbow analysis
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<-G p> <- Menber - >***
<Name> # #***

I NFLOW | VOL

I NFLOW | VOL

I NFLOW | VOL

I NFLOW

I NPUT MEAN

I NPUT MEAN

I NPUT MEAN

I NPUT MEAN

<Member > Tsys Tgap Amd ***
<Nane>

temstrg strg***
FLOW ENGL REPL
STAG ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
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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: 1913/ 7/31 24: 0

RCHRES : 1

RELERR STORS STOR MATI N MATDI F

-6. 272E- 03 0. 00000 0. 0000E+00 0. 00000 -7.443E-09
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: 1960/ 8/31 24: O

RCHRES 1

RELERR STORS STOR MATI N MATDI F

-6. 129E- 02 0. 00000 0. 0000E+00 0. 00000 -2.304E-10
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/ 8/31 24: O

RCHRES : 1

RELERR STORS STOR MATI N MATDI F

-1. 767E- 02 0. 00000 0. 0000E+00 0. 00000 -2.613E-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 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: 1980/ 8/31 24: O

RCHRES : 1

RELERR STORS STOR MATI N MATDI F

- 6. 862E- 02 0. 00000 0. 0000E+00 0. 00000 -6.380E-10
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: 1981/ 8/31 24: 0

RCHRES 1

RELERR STORS STOR MATI N MATDI F

- 3. 894E- 03 0. 00000 0. 0000E+00 0. 00000 -1.204E-08
Wher e:

RELERR i he relative error (ERROR/ REFVAL).

is t
ERROR is (STOR STORS) - MATDIF.
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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.

The count for the WARNING printed above has reached its maxi num

If the condition is encountered again the nessage will not be repeated.
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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. 2005-2022; 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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OFFSITE ANALYSIS PHOTO EXHIBIT



Photo Exhibit

The following photos are provided with reference to the Downstream Exhibit included at the end of this section.

Photo 1. Looking north from the SE property corner. Existing farmland is flat. There is no concentrated discharge
point from this portion of the site.



Photo 2. Looking northwest toward the north, central portion of the site. Stormwater appears to drain in a
general NW direction within this part of the site.



Photo 3. Looking north at the NW site corner during heavy rain event. Stormwater collects in this corner and
passes under Freeman Rd within a 12-inch concrete culvert.



Photo 4. Looking north along roadside ditch on the west side of Freeman Rd opposite the north end of the site.



Photo 5. Looking west along ditch on the west side of Freeman Rd where the roadside ditch joins the larger
agricultural ditch and then heads west.



Photo 6. Photo of the agricultural ditch during dry season.
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5.0 PERMANENT STORMWATER CONTROL PLAN



5.0

PERMANENT STORMWATER CONTROL PLAN

Part A Existing Site Hydrology

Under existing conditions, this site is largely undeveloped, consisting of farmland and scattered single
family houses. Housing is concentrated in the middle of the site and the along southwestern border.
Determined from the geotechnical report, the soil on site is loamy to sandy loam, this soil type has
minimal infiltration. The project site has a high-water table, approximately 2-9 feet below the existing
grade, varying with the season and location. Runoff from the site typically sheet flows toward the
northwest. There are no existing manmade structures to collect and convey runoff onsite. There exists
a shallow 12” concrete culvert in the northwest corner of the project area where sheet flow is conveyed
further downstream, see Section 4.0 for a more detailed analysis. The onsite area totals 24.05 acres.
An additional 2.44 acres of frontage improvement area along Freeman Road is tributary to the site. The
tributary frontage includes approximately 1.58 acres of impervious surface which will be tributary to the
proposed detention system. The overall predeveloped site basin totals 26.89 acres.

Part B Developed Site Hydrology

The developed site will include two commercial warehouse buildings with dock high loading, associated
parking, and storm drainage facilities. The impervious coverage after development will be approximately
80%, including frontage improvements. The proposed stormwater management system is designed for
the full, proposed conditions of impervious and landscaped area. Flow control and water quality are
required for this project site and have been provided to meet local requirements. Please refer to the later
sections of this report for the sizing calculations for the detention and water quality facilities.

Part C Performance Standards and Goals

This stormwater site plan is prepared in accordance with the 2019 Department of Ecology Stormwater
Manual for Western Washington, as adopted by the City of Puyallup. The standard flow control criteria
(50% of the 2-year, up to the full 50-yr duration matching) is applicable. In addition, the proposed
conditions will not exceed the existing 100-year peak flow rate. Enhanced water quality treatment is
required due to the intended commercial site use. A feasibility analysis is required for implementation of
LID BMPs.

Low Impact Development Features

This development triggers all the minimum requirements, including Minimum Requirement #5 — On-site
Stormwater Management. To meet this requirement, the LID performance standards will be implemented
to the greatest extent feasible. See below for the feasibility analysis.

» Lawn and Landscaped Areas
o Post-Construction Soil Quality and Depth (BMP T5.13)
= This BMP is feasible and will be used onsite to the greatest extent possible.

* Roof Areas
o Full dispersion
= Full dispersion has been determined to be infeasible for this project due to the
project site being within a mapped floodplain, per Pierce County GIS.
o Downspout Full Infiltration
= Downspout full infiltration has been determined to be infeasible for this project
due to the lack of clearance from the seasonal high groundwater table. See the
geotechnical report, included as a separate document in this submittal.
o Bioretention
= Bioretention has been determined to be infeasible for this project due to the
project site being within a mapped floodplain, per Pierce County GIS.
Furthermore, bioretention facilities would not be able to have sufficient



clearance from the seasonal high groundwater table.
o Downspout Dispersion
= Downspout dispersion has been determined to be infeasible for this project due
to the project site being within a mapped floodplain, per Pierce County GIS.
o Perforated Stub-Out Connections
= Perforated stub-out connections have been determined to be infeasible for this
project due to the lack of clearance from the seasonal high groundwater table.
»  Other hard surfaces
o Full Dispersion
= Full dispersion has been determined to be infeasible for this project due to the
project site being within a mapped floodplain, per Pierce County GIS.
o Permeable Pavement
= Permeable pavement has been determined to be infeasible due to the lack of
sufficient strength to support the anticipated truck traffic.
o Bioretention
= Bioretention has been determined to be infeasible for this project due to the
project site being within a mapped floodplain, per Pierce County GIS.
Furthermore, bioretention facilities would not be able to have sufficient
clearance from the seasonal high groundwater table.
o Sheet Flow/Concentrated Dispersion
= Both sheet flow and concentrated dispersion have been determined to be
infeasible for this project due to the project site being within a mapped
floodplain, per Pierce County GIS.

Part D Flow Control System

The proposed onsite flow control system for the project site uses a catch basin system to collect water
and route to two underground detention vaults, with each outlet having water quality facilities that meet
enhanced treatment standards. After treatment, stormwater is pumped to the natural discharge location
to the northwest of the site. The detention vaults are sized using WWHM. The stormwater pump system
is comprised of two pumps, which in tandem will accommodate the 100-year release flow rate from both
of the proposed detention vaults. These pumps are proposed with a float switch level and variable
frequency driver to vary power as flows change from the vault outlets. This configuration allows the pump
system to accommodate expected flows from storm events within the flow control duration standard
recurrence interval. See attached pump details in this section.

The proposed offsite flow control system for the offsite Freeman Road East improvements uses a catch
basin system to collect water and route runoff to two underground detention tanks in series, with a single
control structure that releases stormwater to the natural discharge location. After release from the
detention system, stormwater is treated by a proprietary water quality facility designed for basic treatment
and then released to a rock protected pad to the west of the Freeman Road East and North Levee Road
East intersection.

The required detention size for the northern section of the site per the WWHM model is 5.13 acre-feet.
The proposed vault system provides 5.31 acre-feet of storage volume.

The required detention size for the southern section of the site per the WWHM model is 6.67 acre-feet.
The proposed vault system provides 6.89 acre-feet of storage volume.

The required detention size for the offsite detention system per the WWHM model is 0.238 acre-feet.
The proposed detention vault provided 0.244 acre-feet of storage volume.

Further design details to be provided during final engineering. See the attached exhibits for more
information regarding the basins and proposed detention systems.



Part E Water Quality System

Enhanced water quality treatment is being proposed for onsite improvements of the project site. Basic
water quality treatment is being proposed for offsite improvements south of the project site. See water
quality calculations provided within this section.

Part F Conveyance System Analysis and Design
A conveyance system analysis, as required in the 2019 SWMM will be included in this report during the

final design phase. The conveyance system will be sized for the 25-year storm event without flooding.
The rational method will be used to size all conveyance pipes.
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FLOW CONTROL AND WATER QUALITY
CALCULATIONS



WWHM 2012

PROJECT REPORT

Flow Control and Water Quality Calculations
Northern Basin - Freeman Road Logistics




General Model Information
21585-CALC-DRNG-NORTH-DETN-2022-08-16
FREEMAN ROAD LOGISTICS

Project Name:

Site Name:

Site Address:

City: PUYALLUP
Report Date: 8/16/2022
Gage: 42 IN EAST
Data Start: 10/01/1901
Data End: 09/30/2059
Timestep: 15 Minute
Precip Scale: 1.000
Version Date: 2021/08/18
Version: 4.2.18
POC Thresholds

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

21585-CALC-DRNG-NORTH-DETN-2022-08-16

50 Percent of the 2 Year
50 Year

8/16/2022 4:43:01 PM
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Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

21585-CALC-DRNG-NORTH-DETN-2022-08-16

No
No

acre
11.73

11.73

acre
0.57

0.57
12.3

Interflow

Groundwater

8/16/2022 4:43:01 PM
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Mitigated Land Use

Basin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Lawn, Flat 1.79
Pervious Total 1.79
Impervious Land Use acre
ROOF TOPS FLAT 5.38
SIDEWALKS FLAT 0.72
PARKING FLAT 4.19
Impervious Total 10.29
Basin Total 12.08

Element Flows To:
Surface Interflow Groundwater
Vault 1 Vault 1

21585-CALC-DRNG-NORTH-DETN-2022-08-16 8/16/2022 4:43:01 PM Page 4



Basin 2
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

21585-CALC-DRNG-NORTH-DETN-2022-08-16

Yes
No

acre

acre
0.22

0.22
0.22

Interflow

Groundwater

8/16/2022 4:43:01 PM

Page 5



Mitigated Routing

Vault 1

Width: 185.5 ft.

Length: 185.5 ft.

Depth: 7.5 ft.

Discharge Structure

Riser Height: 6.5 ft.

Riser Diameter: 18 in.

Orifice 1 Diameter: 1.928 in. Elevation:0 ft.
Orifice 2 Diameter: 2.8in. Elevation:4.64 ft.
Orifice 3 Diameter: 3.6in. Elevation:5.5 ft.
Element Flows To:

Outlet 1 Outlet 2

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.790 0.000 0.000 0.000
0.0833 0.790 0.065 0.029 0.000
0.1667 0.790 0.131 0.041 0.000
0.2500 0.790 0.197 0.050 0.000
0.3333 0.790 0.263 0.058 0.000
0.4167 0.790 0.329 0.065 0.000
0.5000 0.790 0.395 0.071 0.000
0.5833 0.790 0.460 0.077 0.000
0.6667 0.790 0.526 0.082 0.000
0.7500 0.790 0.592 0.087 0.000
0.8333 0.790 0.658 0.092 0.000
0.9167 0.790 0.724 0.096 0.000
1.0000 0.790 0.790 0.100 0.000
1.0833 0.790 0.855 0.105 0.000
1.1667 0.790 0.921 0.109 0.000
1.2500 0.790 0.987 0.112 0.000
1.3333 0.790 1.053 0.116 0.000
1.4167 0.790 1.119 0.120 0.000
1.5000 0.790 1.184 0.123 0.000
1.5833 0.790 1.250 0.126 0.000
1.6667 0.790 1.316 0.130 0.000
1.7500 0.790 1.382 0.133 0.000
1.8333 0.790 1.448 0.136 0.000
1.9167 0.790 1.514 0.139 0.000
2.0000 0.790 1.579 0.142 0.000
2.0833 0.790 1.645 0.145 0.000
2.1667 0.790 1.711 0.148 0.000
2.2500 0.790 1.777 0.151 0.000
2.3333 0.790 1.843 0.154 0.000
2.4167 0.790 1.909 0.156 0.000
2.5000 0.790 1.974 0.159 0.000
2.5833 0.790 2.040 0.162 0.000
2.6667 0.790 2.106 0.164 0.000
2.7500 0.790 2.172 0.167 0.000
2.8333 0.790 2.238 0.169 0.000
2.9167 0.790 2.304 0.172 0.000
3.0000 0.790 2.369 0.174 0.000
3.0833 0.790 2.435 0.177 0.000

21585-CALC-DRNG-NORTH-DETN-2022-08-16 8/16/2022 4:43:01 PM Page 7



3.1667 0.790 2.501 0.179 0.000

3.2500 0.790 2.567 0.181 0.000
3.3333 0.790 2.633 0.184 0.000
3.4167 0.790 2.699 0.186 0.000
3.5000 0.790 2.764 0.188 0.000
3.5833 0.790 2.830 0.190 0.000
3.6667 0.790 2.896 0.193 0.000
3.7500 0.790 2.962 0.195 0.000
3.8333 0.790 3.028 0.197 0.000
3.9167 0.790 3.094 0.199 0.000
4.0000 0.790 3.159 0.201 0.000
4.0833 0.790 3.225 0.203 0.000
4.1667 0.790 3.291 0.205 0.000
4.2500 0.790 3.357 0.208 0.000
4.3333 0.790 3.423 0.210 0.000
4.4167 0.790 3.488 0.212 0.000
4.5000 0.790 3.554 0.214 0.000
4.5833 0.790 3.620 0.216 0.000
4.6667 0.790 3.686 0.252 0.000
4.7500 0.790 3.752 0.290 0.000
4.8333 0.790 3.818 0.315 0.000
4.9167 0.790 3.883 0.335 0.000
5.0000 0.790 3.949 0.353 0.000
5.0833 0.790 4.015 0.369 0.000
5.1667 0.790 4.081 0.383 0.000
5.2500 0.790 4.147 0.397 0.000
5.3333 0.790 4.213 0.410 0.000
5.4167 0.790 4.278 0.422 0.000
5.5000 0.790 4.344 0.433 0.000
5.5833 0.790 4.410 0.546 0.000
5.6667 0.790 4.476 0.599 0.000
5.7500 0.790 4.542 0.641 0.000
5.8333 0.790 4.608 0.679 0.000
5.9167 0.790 4.673 0.712 0.000
6.0000 0.790 4.739 0.743 0.000
6.0833 0.790 4.805 0.773 0.000
6.1667 0.790 4.871 0.800 0.000
6.2500 0.790 4.937 0.826 0.000
6.3333 0.790 5.003 0.851 0.000
6.4167 0.790 5.068 0.875 0.000
6.5000 0.790 5.134 0.899 0.000
6.5833 0.790 5.200 1.303 0.000
6.6667 0.790 5.266 2.017 0.000
6.7500 0.790 5.332 2.902 0.000
6.8333 0.790 5.398 3.867 0.000
6.9167 0.790 5.463 4.817 0.000
7.0000 0.790 5.529 5.663 0.000
7.0833 0.790 5.595 6.337 0.000
7.1667 0.790 5.661 6.816 0.000
7.2500 0.790 5.727 7.152 0.000
7.3333 0.790 5.793 7.567 0.000
7.4167 0.790 5.858 7.901 0.000
7.5000 0.790 5.924 8.220 0.000
7.5833 0.790 5.990 8.526 0.000
7.6667 0.000 0.000 8.821 0.000
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Analysis Results
POC 1
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Predeveloped Landuse Totals for POC #1

Total Pervious Area: 11.73
Total Impervious Area: 0.57
Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.79
Total Impervious Area: 10.51

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

Return Period Flow(cfs)

2 year 0.386715

5 year 0.561304

10 year 0.690443

25 year 0.869277

50 year 1.014084

100 year 1.169011

Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs) _ _

[2 vear 0.23031 Water quality design flow rate equal to the 2-year release
5 year 0.325386 rate from vault (downstream of detention).
10 year 0.404886
25 year 0.526888
50 year 0.635407
100 year 0.760873

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

Year Predeveloped Mitigated
1902 0.354 0.228
1903 0.276 0.191
1904 0.628 0.218
1905 0.270 0.238
1906 0.163 0.171
1907 0.568 0.248
1908 0.367 0.189
1909 0.378 0.214
1910 0.589 0.256
1911 0.333 0.194

21585-CALC-DRNG-NORTH-DETN-2022-08-16 8/16/2022 4:43:01 PM Page 9



1912 1.339 0.271

1913 0.506 0.244
1914 0.696 0.351
1915 0.275 0.232
1916 0.334 0.225
1917 0.155 0.175
1918 0.381 0.270
1919 0.313 0.205
1920 0.345 0.201
1921 0.429 0.245
1922 0.452 0.236
1923 0.352 0.236
1924 0.303 0.181
1925 0.226 0.171
1926 0.416 0.200
1927 0.294 0.207
1928 0.341 0.215
1929 0.599 0.233
1930 0.357 0.206
1931 0.357 0.195
1932 0.320 0.209
1933 0.388 0.223
1934 0.747 0.615
1935 0.346 0.386
1936 0.338 0.209
1937 0.592 0.232
1938 0.335 0.191
1939 0.175 0.200
1940 0.347 0.238
1941 0.321 0.191
1942 0.452 0.694
1943 0.339 0.209
1944 0.725 0.393
1945 0.423 0.205
1946 0.359 0.189
1947 0.211 0.185
1948 0.692 0.247
1949 0.648 0.413
1950 0.234 0.187
1951 0.305 0.209
1952 0.950 0.488
1953 0.858 0.433
1954 0.374 0.220
1955 0.275 0.161
1956 0.180 0.159
1957 0.429 0.234
1958 0.866 0.735
1959 0.643 0.698
1960 0.230 0.175
1961 0.555 0.579
1962 0.378 0.212
1963 0.175 0.157
1964 0.467 0.224
1965 0.608 0.457
1966 0.248 0.193
1967 0.408 0.208
1968 0.338 0.221
1969 0.326 0.192
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1970 0.462 0.234

1971 0.645 0.522
1972 0.628 0.307
1973 0.655 0.319
1974 0.451 0.241
1975 0.787 0.718
1976 0.533 0.227
1977 0.213 0.161
1978 0.645 0.402
1979 0.256 0.194
1980 0.416 0.226
1981 0.343 0.211
1982 0.259 0.176
1983 0.564 0.271
1984 0.338 0.231
1985 0.452 0.231
1986 0.384 0.218
1987 0.739 0.425
1988 0.416 0.276
1989 0.382 0.203
1990 0.414 0.207
1991 0.360 0.211
1992 0.428 0.399
1993 0.445 0.202
1994 0.654 0.238
1995 0.231 0.221
1996 0.770 0.621
1997 0.360 0.181
1998 0.488 0.236
1999 0.234 0.175
2000 0.335 0.222
2001 0.256 0.156
2002 0.695 0.272
2003 0.454 0.244
2004 0.451 0.238
2005 0.876 0.254
2006 0.267 0.192
2007 0.294 0.225
2008 0.389 0.195
2009 0.305 0.187
2010 0.245 0.247
2011 0.238 0.182
2012 0.415 0.211
2013 0.279 0.167
2014 0.252 0.175
2015 0.500 0.204
2016 0.181 0.177
2017 0.526 0.392
2018 0.915 0.753
2019 1.058 0.466
2020 0.425 0.213
2021 0.475 0.334
2022 0.320 0.199
2023 0.398 0.253
2024 1.277 0.241
2025 0.362 0.218
2026 0.561 0.260
2027 0.272 0.183

21585-CALC-DRNG-NORTH-DETN-2022-08-16 8/16/2022 4:44:09 PM Page 11



2028 0.199 0.158

2029 0.390 0.228
2030 0.682 0.259
2031 0.251 0.164
2032 0.229 0.175
2033 0.215 0.162
2034 0.269 0.191
2035 0.768 1.060
2036 0.476 0.227
2037 0.227 0.182
2038 0.501 0.240
2039 0.442 0.264
2040 0.284 0.194
2041 0.240 0.185
2042 0.866 0.695
2043 0.462 0.267
2044 0.475 0.263
2045 0.333 0.224
2046 0.418 0.446
2047 0.330 0.217
2048 0.387 0.187
2049 0.431 0.225
2050 0.329 0.194
2051 0.554 0.281
2052 0.263 0.199
2053 0.419 0.413
2054 0.509 0.312
2055 0.233 0.162
2056 0.276 0.207
2057 0.257 0.194
2058 0.345 0.210
2059 0.551 0.239

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

Rank Predeveloped Mitigated
1 1.3391 1.0596
2 1.2766 0.7534
3 1.0580 0.7347
4 0.9503 0.7179
5 0.9145 0.6980
6 0.8757 0.6948
7 0.8660 0.6945
8 0.8659 0.6212
9 0.8581 0.6145
10 0.7873 0.5787
11 0.7699 0.5223
12 0.7675 0.4877
13 0.7470 0.4664
14 0.7388 0.4567
15 0.7252 0.4462
16 0.6965 0.4328
17 0.6953 0.4254
18 0.6917 0.4133
19 0.6820 0.4125
20 0.6553 0.4018
21 0.6540 0.3994
22 0.6479 0.3930
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23 0.6452 0.3923

24 0.6447 0.3863
25 0.6428 0.3508
26 0.6283 0.3339
27 0.6280 0.3190
28 0.6083 0.3123
29 0.5989 0.3074
30 0.5919 0.2811
31 0.5892 0.2762
32 0.5676 0.2717
33 0.5642 0.2714
34 0.5608 0.2707
35 0.5554 0.2698
36 0.5539 0.2673
37 0.5508 0.2639
38 0.5326 0.2625
39 0.5264 0.2596
40 0.5085 0.2593
41 0.5064 0.2562
42 0.5014 0.2538
43 0.5005 0.2525
44 0.4884 0.2477
45 0.4759 0.2474
46 0.4750 0.2471
a7 0.4750 0.2452
48 0.4674 0.2439
49 0.4624 0.2435
50 0.4616 0.2414
51 0.4536 0.2408
52 0.4522 0.2403
53 0.4519 0.2388
54 0.4516 0.2383
55 0.4513 0.2378
56 0.4507 0.2376
57 0.4453 0.2375
58 0.4418 0.2361
59 0.4307 0.2356
60 0.4294 0.2356
61 0.4289 0.2342
62 0.4280 0.2339
63 0.4254 0.2331
64 0.4233 0.2317
65 0.4189 0.2317
66 0.4175 0.2313
67 0.4165 0.2310
68 0.4162 0.2283
69 0.4161 0.2279
70 0.4152 0.2270
71 0.4137 0.2269
72 0.4083 0.2260
73 0.3984 0.2254
74 0.3900 0.2251
75 0.3889 0.2247
76 0.3877 0.2242
77 0.3867 0.2238
78 0.3837 0.2233
79 0.3819 0.2222
80 0.3807 0.2210
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81 0.3782 0.2207

82 0.3776 0.2202
83 0.3739 0.2182
84 0.3672 0.2180
85 0.3624 0.2179
86 0.3601 0.2167
87 0.3599 0.2152
88 0.3586 0.2135
89 0.3575 0.2129
90 0.3570 0.2116
91 0.3540 0.2114
92 0.3520 0.2113
93 0.3474 0.2113
94 0.3462 0.2100
95 0.3446 0.2091
96 0.3445 0.2090
97 0.3432 0.2087
98 0.3411 0.2085
99 0.3393 0.2075
100 0.3382 0.2073
101 0.3380 0.2073
102 0.3379 0.2067
103 0.3353 0.2060
104 0.3352 0.2053
105 0.3340 0.2052
106 0.3330 0.2035
107 0.3327 0.2025
108 0.3298 0.2023
109 0.3289 0.2014
110 0.3257 0.2001
111 0.3205 0.1999
112 0.3199 0.1993
113 0.3196 0.1989
114 0.3129 0.1953
115 0.3053 0.1953
116 0.3052 0.1943
117 0.3031 0.1941
118 0.2943 0.1938
119 0.2938 0.1936
120 0.2843 0.1936
121 0.2787 0.1926
122 0.2763 0.1918
123 0.2762 0.1917
124 0.2754 0.1909
125 0.2750 0.1909
126 0.2717 0.1909
127 0.2703 0.1906
128 0.2691 0.1890
129 0.2673 0.1889
130 0.2631 0.1875
131 0.2589 0.1867
132 0.2571 0.1865
133 0.2562 0.1854
134 0.2561 0.1849
135 0.2522 0.1830
136 0.2513 0.1825
137 0.2482 0.1823
138 0.2453 0.1812
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

0.2403
0.2379
0.2344
0.2337
0.2334
0.2306
0.2296
0.2290
0.2272
0.2264
0.2153
0.2129
0.2114
0.1989
0.1811
0.1801
0.1751
0.1749
0.1626
0.1548

0.1808
0.1767
0.1757
0.1752
0.1749
0.1746
0.1746
0.1745
0.1714
0.1706
0.1672
0.1643
0.1620
0.1618
0.1612
0.1610
0.1592
0.1583
0.1569
0.1565
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1934 38897 39046 100 Pass
0.2016 35063 27595 78 Pass
0.2099 31506 18820 59 Pass
0.2182 28094 11401 40 Pass
0.2265 25440 9601 37 Pass
0.2348 23058 8526 36 Pass
0.2431 20764 7767 37 Pass
0.2514 18980 7318 38 Pass
0.2597 17368 6947 39 Pass
0.2680 15939 6637 41 Pass
0.2763 14487 6338 43 Pass
0.2845 13252 6100 46 Pass
0.2928 12127 5900 48 Pass
0.3011 10958 5568 50 Pass
0.3094 10066 5242 52 Pass
0.3177 9246 4980 53 Pass
0.3260 8415 4628 54 Pass
0.3343 7745 4345 56 Pass
0.3426 7169 4077 56 Pass
0.3509 6620 3805 57 Pass
0.3592 6094 3470 56 Pass
0.3675 5690 3222 56 Pass
0.3757 5270 2967 56 Pass
0.3840 4857 2644 54 Pass
0.3923 4521 2355 52 Pass
0.4006 4192 2099 50 Pass
0.4089 3898 1903 48 Pass
0.4172 3582 1695 47 Pass
0.4255 3344 1479 44 Pass
0.4338 3126 1234 39 Pass
0.4421 2915 1077 36 Pass
0.4504 2750 977 35 Pass
0.4586 2563 926 36 Pass
0.4669 2405 887 36 Pass
0.4752 2231 848 38 Pass
0.4835 2106 811 38 Pass
0.4918 1960 785 40 Pass
0.5001 1776 751 42 Pass
0.5084 1644 726 44 Pass
0.5167 1526 691 45 Pass
0.5250 1424 661 46 Pass
0.5333 1300 639 49 Pass
0.5415 1221 616 50 Pass
0.5498 1134 594 52 Pass
0.5581 1052 562 53 Pass
0.5664 987 535 54 Pass
0.5747 932 505 54 Pass
0.5830 874 467 53 Pass
0.5913 800 443 55 Pass
0.5996 748 419 56 Pass
0.6079 699 397 56 Pass
0.6162 625 373 59 Pass
0.6244 575 354 61 Pass
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0.6327 531 339 63 Pass

0.6410 483 327 67 Pass
0.6493 432 313 72 Pass
0.6576 389 292 75 Pass
0.6659 348 276 79 Pass
0.6742 309 255 82 Pass
0.6825 284 230 80 Pass
0.6908 258 194 75 Pass
0.6991 226 162 71 Pass
0.7073 210 149 70 Pass
0.7156 184 129 70 Pass
0.7239 167 117 70 Pass
0.7322 152 101 66 Pass
0.7405 137 89 64 Pass
0.7488 122 63 51 Pass
0.7571 105 52 49 Pass
0.7654 96 51 53 Pass
0.7737 84 50 59 Pass
0.7820 77 47 61 Pass
0.7902 71 46 64 Pass
0.7985 65 43 66 Pass
0.8068 60 42 70 Pass
0.8151 55 40 72 Pass
0.8234 53 38 71 Pass
0.8317 45 36 80 Pass
0.8400 39 34 87 Pass
0.8483 33 32 96 Pass
0.8566 32 30 93 Pass
0.8649 29 27 93 Pass
0.8732 25 25 100 Pass
0.8814 23 23 100 Pass
0.8897 21 20 95 Pass
0.8980 21 17 80 Pass
0.9063 19 14 73 Pass
0.9146 19 13 68 Pass
0.9229 16 11 68 Pass
0.9312 14 10 71 Pass
0.9395 12 9 75 Pass
0.9478 12 8 66 Pass
0.9561 11 8 72 Pass
0.9643 11 8 72 Pass
0.9726 11 8 72 Pass
0.9809 11 6 54 Pass
0.9892 11 6 54 Pass
0.9975 9 6 66 Pass
1.0058 8 6 75 Pass
1.0141 8 6 75 Pass
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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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. 2005-2022; 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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General Model Information
21585-CALC-DRNG-SOUTH-DETN-2022-08-16
FREEMAN ROAD LOGISTICS

Project Name:

Site Name:

Site Address:

City: PUYALLUP
Report Date: 8/17/2022
Gage: 42 IN EAST
Data Start: 10/01/1901
Data End: 09/30/2059
Timestep: 15 Minute
Precip Scale: 1.000
Version Date: 2021/08/18
Version: 4.2.18
POC Thresholds

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

21585-CALC-DRNG-SOUTH-DETN-2022-08-16

50 Percent of the 2 Year
50 Year

8/17/2022 11:14:01 AM
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Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total

Basin Total

Element Flows To:
Surface

21585-CALC-DRNG-SOUTH-DETN-2022-08-16

No
No

acre
12.31

12.31

acre
0.79

0.79
13.1

Interflow

Groundwater

8/17/2022 11:14:01 AM
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Mitigated Land Use

Basin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
C, Lawn, Flat 2.07
Pervious Total 2.07
Impervious Land Use acre
ROOF TOPS FLAT 5.91
SIDEWALKS FLAT 0.93
PARKING FLAT 4.19
Impervious Total 11.03
Basin Total 13.1

Element Flows To:
Surface Interflow Groundwater
Vault 1 Vault 1
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Mitigated Routing

Vault 1

Width: 211.5 ft.

Length: 211.5 ft.

Depth: 7.5 ft.

Discharge Structure

Riser Height: 6.5 ft.

Riser Diameter: 18 in.

Orifice 1 Diameter: 1.66 in. Elevation:O ft.
Orifice 2 Diameter: 2.9in. Elevation:4 ft.
Orifice 3 Diameter: 1.99in. Elevation:6 ft.
Element Flows To:

Outlet 1 Outlet 2

Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 1.026 0.000 0.000 0.000
0.0833 1.026 0.085 0.021 0.000
0.1667 1.026 0.171 0.030 0.000
0.2500 1.026 0.256 0.037 0.000
0.3333 1.026 0.342 0.043 0.000
0.4167 1.026 0.427 0.048 0.000
0.5000 1.026 0.513 0.052 0.000
0.5833 1.026 0.599 0.057 0.000
0.6667 1.026 0.684 0.061 0.000
0.7500 1.026 0.770 0.064 0.000
0.8333 1.026 0.855 0.068 0.000
0.9167 1.026 0.941 0.071 0.000
1.0000 1.026 1.026 0.074 0.000
1.0833 1.026 1.112 0.077 0.000
1.1667 1.026 1.198 0.080 0.000
1.2500 1.026 1.283 0.083 0.000
1.3333 1.026 1.369 0.086 0.000
1.4167 1.026 1.454 0.089 0.000
1.5000 1.026 1.540 0.091 0.000
1.5833 1.026 1.625 0.094 0.000
1.6667 1.026 1.711 0.096 0.000
1.7500 1.026 1.797 0.098 0.000
1.8333 1.026 1.882 0.101 0.000
1.9167 1.026 1.968 0.103 0.000
2.0000 1.026 2.053 0.105 0.000
2.0833 1.026 2.139 0.107 0.000
2.1667 1.026 2.225 0.110 0.000
2.2500 1.026 2.310 0.112 0.000
2.3333 1.026 2.396 0.114 0.000
2.4167 1.026 2.481 0.116 0.000
2.5000 1.026 2.567 0.118 0.000
2.5833 1.026 2.652 0.120 0.000
2.6667 1.026 2.738 0.122 0.000
2.7500 1.026 2.824 0.124 0.000
2.8333 1.026 2.909 0.125 0.000
2.9167 1.026 2.995 0.127 0.000
3.0000 1.026 3.080 0.129 0.000
3.0833 1.026 3.166 0.131 0.000
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3.1667 1.026 3.251 0.133 0.000

3.2500 1.026 3.337 0.134 0.000
3.3333 1.026 3.423 0.136 0.000
3.4167 1.026 3.508 0.138 0.000
3.5000 1.026 3.594 0.139 0.000
3.5833 1.026 3.679 0.141 0.000
3.6667 1.026 3.765 0.143 0.000
3.7500 1.026 3.850 0.144 0.000
3.8333 1.026 3.936 0.146 0.000
3.9167 1.026 4.022 0.148 0.000
4.0000 1.026 4.107 0.149 0.000
4.0833 1.026 4.193 0.217 0.000
4.1667 1.026 4.278 0.245 0.000
4.2500 1.026 4.364 0.268 0.000
4.3333 1.026 4.449 0.287 0.000
4.4167 1.026 4.535 0.304 0.000
4.5000 1.026 4.621 0.320 0.000
4.5833 1.026 4.706 0.334 0.000
4.6667 1.026 4.792 0.347 0.000
4.7500 1.026 4.877 0.360 0.000
4.8333 1.026 4.963 0.372 0.000
4.9167 1.026 5.049 0.384 0.000
5.0000 1.026 5.134 0.395 0.000
5.0833 1.026 5.220 0.406 0.000
5.1667 1.026 5.305 0.416 0.000
5.2500 1.026 5.391 0.426 0.000
5.3333 1.026 5.476 0.436 0.000
5.4167 1.026 5.562 0.445 0.000
5.5000 1.026 5.648 0.454 0.000
5.5833 1.026 5.733 0.463 0.000
5.6667 1.026 5.819 0.472 0.000
5.7500 1.026 5.904 0.481 0.000
5.8333 1.026 5.990 0.489 0.000
5.9167 1.026 6.075 0.497 0.000
6.0000 1.026 6.161 0.505 0.000
6.0833 1.026 6.247 0.544 0.000
6.1667 1.026 6.332 0.565 0.000
6.2500 1.026 6.418 0.583 0.000
6.3333 1.026 6.503 0.598 0.000
6.4167 1.026 6.589 0.613 0.000
6.5000 1.026 6.674 0.627 0.000
6.5833 1.026 6.760 1.023 0.000
6.6667 1.026 6.846 1.727 0.000
6.7500 1.026 6.931 2.604 0.000
6.8333 1.026 7.017 3.560 0.000
6.9167 1.026 7.102 4.501 0.000
7.0000 1.026 7.188 5.339 0.000
7.0833 1.026 7.274 6.005 0.000
7.1667 1.026 7.359 6.476 0.000
7.2500 1.026 7.445 6.804 0.000
7.3333 1.026 7.530 7.212 0.000
7.4167 1.026 7.616 7.538 0.000
7.5000 1.026 7.701 7.850 0.000
7.5833 1.026 7.787 8.149 0.000
7.6667 0.000 0.000 8.437 0.000
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Analysis Results
POC 1

1o 100 Cumnulative Probability .

042 \
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+ Predeveloped x Mitigated
Predeveloped Landuse Totals for POC #1
Total Pervious Area: 12.31
Total Impervious Area: 0.79
Mitigated Landuse Totals for POC #1
Total Pervious Area: 2.07
Total Impervious Area: 11.03
Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #1
Return Period Flow(cfs)
2 year 0.46302
5 year 0.65946
10 year 0.802695
25 year 0.998851
50 year 1.156159
100 year 1.323203
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)

2 year 0.185794] Water quality design flow rate equal to the 2-year release
S year 0.299386  rate from vault (downstream of detention).
10 year 0.394371
25 year 0.539998
50 year 0.669149
100 year 0.817843

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

Year Predeveloped Mitigated
1902 0.403 0.145
1903 0.382 0.113
1904 0.763 0.135
1905 0.327 0.306
1906 0.219 0.101
1907 0.665 0.139
1908 0.417 0.123
1909 0.453 0.145
1910 0.682 0.141
1911 0.382 0.138
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1912 1.528 0.286

1913 0.561 0.392
1914 0.964 0.104
1915 0.318 0.303
1916 0.413 0.134
1917 0.195 0.125
1918 0.435 0.401
1919 0.354 0.133
1920 0.391 0.138
1921 0.500 0.313
1922 0.551 0.141
1923 0.423 0.335
1924 0.419 0.127
1925 0.263 0.124
1926 0.487 0.135
1927 0.335 0.139
1928 0.408 0.191
1929 0.686 0.325
1930 0.434 0.139
1931 0.421 0.147
1932 0.379 0.293
1933 0.460 0.147
1934 0.850 0.474
1935 0.400 0.373
1936 0.413 0.250
1937 0.696 0.136
1938 0.396 0.141
1939 0.241 0.102
1940 0.444 0.311
1941 0.443 0.109
1942 0.552 0.483
1943 0.415 0.145
1944 0.861 0.388
1945 0.481 0.144
1946 0.442 0.120
1947 0.257 0.126
1948 0.783 0.145
1949 0.740 0.414
1950 0.273 0.129
1951 0.387 0.126
1952 1.078 0.423
1953 0.996 0.500
1954 0.433 0.248
1955 0.313 0.117
1956 0.213 0.118
1957 0.477 0.363
1958 0.960 0.600
1959 0.745 0.484
1960 0.280 0.109
1961 0.664 0.498
1962 0.444 0.229
1963 0.212 0.105
1964 0.638 0.121
1965 0.698 0.436
1966 0.316 0.132
1967 0.506 0.120
1968 0.387 0.247
1969 0.398 0.142
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1970 0.547 0.148

1971 0.730 0.440
1972 0.867 0.161
1973 0.754 0.384
1974 0.540 0.139
1975 0.919 0.509
1976 0.658 0.147
1977 0.259 0.103
1978 0.748 0.444
1979 0.321 0.129
1980 0.496 0.140
1981 0.378 0.198
1982 0.307 0.107
1983 0.642 0.332
1984 0.432 0.131
1985 0.558 0.132
1986 0.447 0.273
1987 0.843 0.437
1988 0.469 0.348
1989 0.426 0.133
1990 0.486 0.141
1991 0.410 0.215
1992 0.490 0.392
1993 0.499 0.141
1994 0.721 0.163
1995 0.291 0.136
1996 0.865 0.471
1997 0.412 0.123
1998 0.582 0.140
1999 0.323 0.121
2000 0.403 0.284
2001 0.317 0.101
2002 0.827 0.141
2003 0.528 0.150
2004 0.523 0.146
2005 1.018 0.244
2006 0.317 0.134
2007 0.362 0.145
2008 0.442 0.140
2009 0.367 0.133
2010 0.291 0.329
2011 0.290 0.126
2012 0.485 0.134
2013 0.330 0.106
2014 0.318 0.109
2015 0.629 0.127
2016 0.249 0.126
2017 0.601 0.382
2018 1.017 0.606
2019 1.202 0.464
2020 0.520 0.123
2021 0.559 0.348
2022 0.441 0.121
2023 0.551 0.249
2024 1.476 0.139
2025 0.408 0.147
2026 0.633 0.390
2027 0.354 0.127

21585-CALC-DRNG-SOUTH-DETN-2022-08-16 8/17/2022 11:15:09 AM Page 10



2028 0.232 0.106

2029 0.442 0.379
2030 0.773 0.317
2031 0.290 0.114
2032 0.277 0.110
2033 0.298 0.117
2034 0.327 0.126
2035 0.862 0.624
2036 0.545 0.284
2037 0.315 0.120
2038 0.598 0.370
2039 0.611 0.094
2040 0.355 0.130
2041 0.305 0.122
2042 0.975 0.489
2043 0.537 0.392
2044 0.520 0.338
2045 0.393 0.331
2046 0.478 0.418
2047 0.378 0.302
2048 0.428 0.139
2049 0.511 0.147
2050 0.409 0.137
2051 0.671 0.146
2052 0.309 0.143
2053 0.478 0.451
2054 0.649 0.383
2055 0.311 0.113
2056 0.382 0.123
2057 0.293 0.207
2058 0.393 0.311
2059 0.632 0.332

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

Rank Predeveloped Mitigated
1 1.5284 0.6240
2 1.4759 0.6056
3 1.2015 0.6002
4 1.0780 0.5085
5 1.0178 0.4997
6 1.0169 0.4979
7 0.9964 0.4894
8 0.9750 0.4841
9 0.9643 0.4833
10 0.9603 0.4741
11 0.9191 0.4710
12 0.8672 0.4641
13 0.8649 0.4511
14 0.8615 0.4435
15 0.8613 0.4402
16 0.8500 0.4368
17 0.8425 0.4363
18 0.8265 0.4234
19 0.7832 0.4184
20 0.7732 0.4140
21 0.7631 0.4007
22 0.7543 0.3925
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23 0.7482 0.3921

24 0.7448 0.3916
25 0.7401 0.3900
26 0.7299 0.3881
27 0.7213 0.3844
28 0.6975 0.3828
29 0.6958 0.3818
30 0.6864 0.3789
31 0.6824 0.3729
32 0.6707 0.3703
33 0.6655 0.3633
34 0.6640 0.3481
35 0.6580 0.3477
36 0.6490 0.3375
37 0.6419 0.3350
38 0.6377 0.3321
39 0.6326 0.3315
40 0.6315 0.3310
41 0.6291 0.3292
42 0.6109 0.3246
43 0.6009 0.3167
44 0.5985 0.3132
45 0.5819 0.3113
46 0.5613 0.3113
a7 0.5591 0.3064
48 0.5583 0.3033
49 0.5525 0.3025
50 0.5513 0.2933
51 0.5507 0.2859
52 0.5472 0.2845
53 0.5450 0.2844
54 0.5395 0.2725
55 0.5371 0.2498
56 0.5281 0.2488
57 0.5231 0.2485
58 0.5205 0.2469
59 0.5196 0.2439
60 0.5106 0.2289
61 0.5063 0.2150
62 0.4999 0.2072
63 0.4991 0.1976
64 0.4961 0.1914
65 0.4900 0.1627
66 0.4865 0.1608
67 0.4857 0.1495
68 0.4847 0.1476
69 0.4814 0.1475
70 0.4785 0.1467
71 0.4777 0.1467
72 0.4774 0.1467
73 0.4691 0.1465
74 0.4601 0.1456
75 0.4529 0.1455
76 0.4467 0.1453
77 0.4440 0.1452
78 0.4437 0.1452
79 0.4429 0.1448
80 0.4421 0.1447
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81 0.4420 0.1440

82 0.4418 0.1430
83 0.4413 0.1415
84 0.4349 0.1415
85 0.4338 0.1414
86 0.4326 0.1413
87 0.4316 0.1410
88 0.4280 0.1407
89 0.4264 0.1407
90 0.4233 0.1403
91 0.4205 0.1402
92 0.4186 0.1399
93 0.4171 0.1395
94 0.4149 0.1394
95 0.4128 0.1393
96 0.4126 0.1392
97 0.4124 0.1389
98 0.4103 0.1387
99 0.4087 0.1381
100 0.4082 0.1377
101 0.4077 0.1369
102 0.4034 0.1364
103 0.4034 0.1359
104 0.4005 0.1353
105 0.3979 0.1351
106 0.3958 0.1344
107 0.3934 0.1341
108 0.3929 0.1341
109 0.3913 0.1333
110 0.3872 0.1333
111 0.3869 0.1326
112 0.3820 0.1324
113 0.3818 0.1319
114 0.3816 0.1306
115 0.3786 0.1304
116 0.3784 0.1293
117 0.3780 0.1290
118 0.3674 0.1269
119 0.3618 0.1267
120 0.3554 0.1267
121 0.3544 0.1265
122 0.3541 0.1263
123 0.3347 0.1261
124 0.3296 0.1256
125 0.3274 0.1255
126 0.3266 0.1252
127 0.3228 0.1237
128 0.3211 0.1231
129 0.3182 0.1231
130 0.3180 0.1226
131 0.3167 0.1226
132 0.3165 0.1224
133 0.3158 0.1212
134 0.3147 0.1207
135 0.3134 0.1205
136 0.3107 0.1199
137 0.3091 0.1198
138 0.3069 0.1196
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

0.3051
0.2982
0.2934
0.2909
0.2907
0.2900
0.2896
0.2797
0.2771
0.2734
0.2626
0.2587
0.2572
0.2495
0.2411
0.2325
0.2187
0.2128
0.2121
0.1952

0.1182
0.1174
0.1166
0.1142
0.1133
0.1131
0.1102
0.1088
0.1087
0.1085
0.1065
0.1065
0.1064
0.1048
0.1041
0.1029
0.1021
0.1013
0.1006
0.0940
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.2315 31174 26880 86 Pass
0.2408 28099 25141 89 Pass
0.2502 25024 23218 92 Pass
0.2595 22603 21606 95 Pass
0.2689 20498 20066 97 Pass
0.2782 18415 18216 98 Pass
0.2875 16820 16759 99 Pass
0.2969 15396 15196 98 Pass
0.3062 13944 13590 97 Pass
0.3156 12770 12194 95 Pass
0.3249 11712 10931 93 Pass
0.3342 10582 9678 91 Pass
0.3436 9673 8620 89 Pass
0.3529 8859 7629 86 Pass
0.3623 8044 6770 84 Pass
0.3716 7451 6022 80 Pass
0.3809 6886 5253 76 Pass
0.3903 6349 4508 71 Pass
0.3996 5872 3925 66 Pass
0.4090 5406 3441 63 Pass
0.4183 4964 2985 60 Pass
0.4276 4575 2545 55 Pass
0.4370 4236 2241 52 Pass
0.4463 3877 1921 49 Pass
0.4557 3600 1642 45 Pass
0.4650 3327 1327 39 Pass
0.4743 3103 967 31 Pass
0.4837 2890 729 25 Pass
0.4930 2672 514 19 Pass
0.5024 2504 342 13 Pass
0.5117 2327 287 12 Pass
0.5210 2147 270 12 Pass
0.5304 1987 255 12 Pass
0.5397 1837 240 13 Pass
0.5491 1690 215 12 Pass
0.5584 1571 189 12 Pass
0.5677 1471 168 11 Pass
0.5771 1366 135 9 Pass
0.5864 1272 111 8 Pass
0.5958 1164 81 6 Pass
0.6051 1060 31 2 Pass
0.6144 997 17 1 Pass
0.6238 920 4 0 Pass
0.6331 851 0 0 Pass
0.6425 805 0 0 Pass
0.6518 747 0 0 Pass
0.6611 675 0 0 Pass
0.6705 626 0 0 Pass
0.6798 573 0 0 Pass
0.6892 526 0 0 Pass
0.6985 496 0 0 Pass
0.7078 449 0 0 Pass
0.7172 388 0 0 Pass
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0.7265 346 0 0 Pass
0.7359 315 0 0 Pass
0.7452 279 0 0 Pass
0.7545 253 0 0 Pass
0.7639 228 0 0 Pass
0.7732 208 0 0 Pass
0.7826 190 0 0 Pass
0.7919 172 0 0 Pass
0.8012 160 0 0 Pass
0.8106 149 0 0 Pass
0.8199 126 0 0 Pass
0.8293 117 0 0 Pass
0.8386 108 0 0 Pass
0.8479 99 0 0 Pass
0.8573 88 0 0 Pass
0.8666 78 0 0 Pass
0.8760 70 0 0 Pass
0.8853 66 0 0 Pass
0.8946 63 0 0 Pass
0.9040 58 0 0 Pass
0.9133 52 0 0 Pass
0.9227 47 0 0 Pass
0.9320 41 0 0 Pass
0.9413 39 0 0 Pass
0.9507 35 0 0 Pass
0.9600 33 0 0 Pass
0.9694 28 0 0 Pass
0.9787 26 0 0 Pass
0.9880 25 0 0 Pass
0.9974 22 0 0 Pass
1.0067 22 0 0 Pass
1.0161 22 0 0 Pass
1.0254 18 0 0 Pass
1.0347 16 0 0 Pass
1.0441 15 0 0 Pass
1.0534 14 0 0 Pass
1.0628 13 0 0 Pass
1.0721 12 0 0 Pass
1.0814 11 0 0 Pass
1.0908 11 0 0 Pass
1.1001 11 0 0 Pass
1.1095 11 0 0 Pass
1.1188 11 0 0 Pass
1.1281 10 0 0 Pass
1.1375 10 0 0 Pass
1.1468 10 0 0 Pass
1.1562 10 0 0 Pass
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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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. 2005-2022; 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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General Model Information
21585-CALC-DRNG-OFFSITE-DETN-2022-08-23
FREEMAN ROAD LOGISTICS

Project Name:

Site Name:

Site Address:

City: PUYALLUP
Report Date: 8/29/2022
Gage: 42 IN EAST
Data Start: 10/01/1901
Data End: 09/30/2059
Timestep: 15 Minute
Precip Scale: 1.000
Version Date: 2021/08/18
Version: 4.2.18
POC Thresholds

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

21585-CALC-DRNG-OFFSITE-DETN-2022-08-23

50 Percent of the 2 Year
50 Year

8/29/2022 8:43:14 AM

Page 2



Landuse Basin Data

Predeveloped Land Use

Basin 1
Bypass:

GroundWater:

Pervious Land Use
C, Forest, Flat

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

21585-CALC-DRNG-OFFSITE-DETN-2022-08-23

No
No

acre
0.4

0.4

acre

0.4

Interflow

Groundwater

8/29/2022 8:43:14 AM
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Mitigated Land Use

Basin 1
Bypass:

GroundWater:
Pervious Land Use
Pervious Total

Impervious Land Use
ROADS FLAT

Impervious Total
Basin Total
Element Flows To:

Surface
Tank 1

21585-CALC-DRNG-OFFSITE-DETN-2022-08-23

No
No

acre

acre
0.4

0.4
0.4

Interflow

Groundwater

8/29/2022 8:43:14 AM
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Mitigated Routing

Tank 1

Dimensions

Depth: 6 ft.

Tank Type: Circular

Diameter: 6 ft.

Length: 380 ft.

Discharge Structure

Riser Height: 5.5 ft.

Riser Diameter: 18 in.

Orifice 1 Diameter: 0.32in. Elevation:0.5 ft.
Orifice 2 Diameter: 0.32in. Elevation:3.4 ft.
Orifice 3 Diameter: 0.6in. Elevation:4 ft.
Element Flows To:

Outlet 1 Outlet 2

Tank Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.000 0.000 0.000 0.000
0.0667 0.011 0.000 0.000 0.000
0.1333 0.015 0.001 0.000 0.000
0.2000 0.018 0.002 0.000 0.000
0.2667 0.021 0.003 0.000 0.000
0.3333 0.024 0.005 0.000 0.000
0.4000 0.026 0.007 0.000 0.000
0.4667 0.028 0.008 0.000 0.000
0.5333 0.029 0.010 0.000 0.000
0.6000 0.031 0.012 0.000 0.000
0.6667 0.032 0.015 0.001 0.000
0.7333 0.034 0.017 0.001 0.000
0.8000 0.035 0.019 0.001 0.000
0.8667 0.036 0.022 0.001 0.000
0.9333 0.037 0.024 0.001 0.000
1.0000 0.039 0.027 0.002 0.000
1.0667 0.040 0.029 0.002 0.000
1.1333 0.041 0.032 0.002 0.000
1.2000 0.041 0.035 0.002 0.000
1.2667 0.042 0.037 0.002 0.000
1.3333 0.043 0.040 0.002 0.000
1.4000 0.044 0.043 0.002 0.000
1.4667 0.045 0.046 0.002 0.000
1.5333 0.045 0.049 0.002 0.000
1.6000 0.046 0.052 0.002 0.000
1.6667 0.046 0.055 0.003 0.000
1.7333 0.047 0.059 0.003 0.000
1.8000 0.048 0.062 0.003 0.000
1.8667 0.048 0.065 0.003 0.000
1.9333 0.048 0.068 0.003 0.000
2.0000 0.049 0.072 0.003 0.000
2.0667 0.049 0.075 0.003 0.000
2.1333 0.050 0.078 0.003 0.000
2.2000 0.050 0.082 0.003 0.000
2.2667 0.050 0.085 0.003 0.000
2.3333 0.051 0.088 0.003 0.000
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2.4000 0.051 0.092 0.003 0.000

2.4667 0.051 0.095 0.003 0.000
2.5333 0.051 0.099 0.004 0.000
2.6000 0.051 0.102 0.004 0.000
2.6667 0.052 0.105 0.004 0.000
2.7333 0.052 0.109 0.004 0.000
2.8000 0.052 0.112 0.004 0.000
2.8667 0.052 0.116 0.004 0.000
2.9333 0.052 0.119 0.004 0.000
3.0000 0.052 0.123 0.004 0.000
3.0667 0.052 0.126 0.004 0.000
3.1333 0.052 0.130 0.004 0.000
3.2000 0.052 0.133 0.004 0.000
3.2667 0.052 0.137 0.004 0.000
3.3333 0.052 0.140 0.004 0.000
3.4000 0.051 0.144 0.004 0.000
3.4667 0.051 0.147 0.005 0.000
3.5333 0.051 0.151 0.005 0.000
3.6000 0.051 0.154 0.006 0.000
3.6667 0.051 0.157 0.006 0.000
3.7333 0.050 0.161 0.006 0.000
3.8000 0.050 0.164 0.006 0.000
3.8667 0.050 0.168 0.007 0.000
3.9333 0.049 0.171 0.007 0.000
4.0000 0.049 0.174 0.007 0.000
4.0667 0.048 0.178 0.010 0.000
4.1333 0.048 0.181 0.011 0.000
4.2000 0.048 0.184 0.012 0.000
4.2667 0.047 0.187 0.013 0.000
4.3333 0.046 0.190 0.013 0.000
4.4000 0.046 0.193 0.014 0.000
4.4667 0.045 0.196 0.015 0.000
4.5333 0.045 0.199 0.015 0.000
4.6000 0.044 0.202 0.016 0.000
4.6667 0.043 0.205 0.016 0.000
4.7333 0.042 0.208 0.017 0.000
4.8000 0.041 0.211 0.017 0.000
4.8667 0.041 0.214 0.018 0.000
4.9333 0.040 0.217 0.018 0.000
5.0000 0.039 0.219 0.019 0.000
5.0667 0.037 0.222 0.019 0.000
5.1333 0.036 0.224 0.020 0.000
5.2000 0.035 0.227 0.020 0.000
5.2667 0.034 0.229 0.020 0.000
5.3333 0.032 0.231 0.021 0.000
5.4000 0.031 0.233 0.021 0.000
5.4667 0.029 0.235 0.022 0.000
5.5333 0.028 0.237 0.119 0.000
5.6000 0.026 0.239 0.524 0.000
5.6667 0.024 0.241 1.097 0.000
5.7333 0.021 0.242 1.779 0.000
5.8000 0.018 0.244 2.525 0.000
5.8667 0.015 0.245 3.285 0.000
5.9333 0.011 0.246 4.013 0.000
6.0000 0.000 0.246 4.663 0.000
6.0667 0.000 0.000 5.203 0.000
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Analysis Results
POC 1

0.02 x

0m \

FLOWY (ofs)
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P
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Foerocent Time Exceaeding

+ Predeveloped

100

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 0.4
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0
Total Impervious Area: 0.4

Flow Frequency Method:

10 Cumulative Probability
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MWW

FE

0.0

¥
+
T
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e
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4+
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05 1 2 5 10 0 30 50 70 %0 90 9%

x Mitigated

Log Pearson Type Ill 17B

Flow Frequency Return Periods for Predeveloped. POC #1

Water quality design flow rate equal to
2-year peak flow from detention tank.

Return Period Flow(cfs)
2 year 0.009633
5 year 0.014779
10 year 0.01794
25 year 0.021591
50 year 0.024065
100 year 0.026341
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
|2 year 0.003244|
5 year 0.006265
10 year 0.0095
25 year 0.015688
50 year 0.022411
100 year 0.031586

Annual Peaks

Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1902 0.009 0.002
1903 0.006 0.002
1904 0.011 0.002
1905 0.005 0.002
1906 0.003 0.002
1907 0.015 0.002
1908 0.011 0.002
1909 0.010 0.002
1910 0.015 0.002
1911 0.010 0.002
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1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969

0.033
0.015
0.004
0.007
0.010
0.003
0.010
0.008
0.010
0.011
0.010
0.009
0.004
0.006
0.009
0.008
0.007
0.015
0.009
0.009
0.007
0.008
0.019
0.009
0.009
0.013
0.008
0.001
0.009
0.006
0.014
0.006
0.015
0.011
0.006
0.005
0.020
0.018
0.006
0.007
0.026
0.024
0.009
0.008
0.004
0.013
0.025
0.016
0.004
0.016
0.009
0.004
0.005
0.018
0.006
0.008
0.009
0.008

0.009
0.011
0.002
0.004
0.006
0.002
0.010
0.002
0.002
0.007
0.002
0.007
0.002
0.002
0.004
0.002
0.002
0.008
0.004
0.005
0.002
0.006
0.012
0.002
0.007
0.003
0.007
0.002
0.002
0.002
0.007
0.002
0.008
0.006
0.002
0.002
0.002
0.003
0.002
0.002
0.006
0.010
0.002
0.002
0.002
0.006
0.097
0.010
0.002
0.009
0.002
0.002
0.002
0.010
0.002
0.002
0.005
0.002
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1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027

0.013
0.019
0.012
0.016
0.009
0.020
0.011
0.005
0.017
0.005
0.010
0.010
0.005
0.016
0.007
0.012
0.010
0.018
0.011
0.011
0.012
0.010
0.012
0.013
0.019
0.005
0.020
0.009
0.010
0.001
0.008
0.004
0.014
0.012
0.010
0.020
0.006
0.007
0.010
0.007
0.006
0.006
0.010
0.006
0.004
0.008
0.003
0.014
0.025
0.027
0.008
0.013
0.006
0.011
0.030
0.010
0.016
0.006

0.002
0.007
0.007
0.007
0.003
0.009
0.006
0.002
0.011
0.002
0.005
0.003
0.002
0.006
0.002
0.002
0.002
0.008
0.003
0.002
0.002
0.007
0.009
0.006
0.003
0.002
0.013
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.006
0.007
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.006
0.117
0.012
0.002
0.008
0.002
0.008
0.002
0.002
0.009
0.002
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2028 0.005 0.002

2029 0.011 0.008
2030 0.019 0.007
2031 0.006 0.002
2032 0.004 0.002
2033 0.006 0.002
2034 0.006 0.002
2035 0.023 0.003
2036 0.012 0.004
2037 0.003 0.002
2038 0.010 0.007
2039 0.002 0.002
2040 0.006 0.002
2041 0.007 0.002
2042 0.023 0.003
2043 0.011 0.008
2044 0.014 0.009
2045 0.009 0.008
2046 0.011 0.007
2047 0.008 0.003
2048 0.011 0.002
2049 0.010 0.002
2050 0.007 0.002
2051 0.011 0.007
2052 0.006 0.005
2053 0.011 0.008
2054 0.013 0.006
2055 0.005 0.002
2056 0.005 0.002
2057 0.007 0.005
2058 0.009 0.008
2059 0.015 0.010

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

Rank Predeveloped Mitigated
1 0.0332 0.1172
2 0.0297 0.0973
3 0.0268 0.0128
4 0.0259 0.0125
5 0.0254 0.0120
6 0.0252 0.0113
7 0.0239 0.0112
8 0.0228 0.0099
9 0.0226 0.0099
10 0.0205 0.0097
11 0.0202 0.0097
12 0.0198 0.0097
13 0.0196 0.0094
14 0.0193 0.0092
15 0.0192 0.0090
16 0.0188 0.0087
17 0.0188 0.0087
18 0.0184 0.0085
19 0.0180 0.0085
20 0.0180 0.0084
21 0.0172 0.0084
22 0.0161 0.0083
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23 0.0160 0.0081

24 0.0159 0.0081
25 0.0158 0.0080
26 0.0157 0.0080
27 0.0152 0.0079
28 0.0150 0.0079
29 0.0149 0.0075
30 0.0146 0.0074
31 0.0146 0.0074
32 0.0146 0.0072
33 0.0144 0.0072
34 0.0139 0.0072
35 0.0138 0.0072
36 0.0137 0.0071
37 0.0131 0.0071
38 0.0130 0.0070
39 0.0129 0.0069
40 0.0128 0.0066
41 0.0127 0.0066
42 0.0126 0.0065
43 0.0124 0.0064
44 0.0124 0.0063
45 0.0121 0.0063
46 0.0121 0.0061
47 0.0119 0.0061
48 0.0116 0.0059
49 0.0115 0.0058
50 0.0114 0.0057
51 0.0111 0.0056
52 0.0110 0.0055
53 0.0110 0.0055
54 0.0110 0.0054
55 0.0109 0.0052
56 0.0109 0.0050
57 0.0108 0.0049
58 0.0107 0.0049
59 0.0106 0.0045
60 0.0106 0.0043
61 0.0105 0.0040
62 0.0105 0.0038
63 0.0105 0.0030
64 0.0104 0.0028
65 0.0104 0.0025
66 0.0104 0.0025
67 0.0103 0.0025
68 0.0103 0.0025
69 0.0099 0.0025
70 0.0099 0.0025
71 0.0099 0.0025
72 0.0098 0.0025
73 0.0098 0.0025
74 0.0098 0.0025
75 0.0098 0.0025
76 0.0098 0.0024
77 0.0096 0.0024
78 0.0095 0.0024
79 0.0095 0.0024
80 0.0095 0.0024
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81 0.0094 0.0024

82 0.0092 0.0024
83 0.0092 0.0024
84 0.0092 0.0024
85 0.0092 0.0024
86 0.0091 0.0024
87 0.0090 0.0024
88 0.0090 0.0024
89 0.0090 0.0024
90 0.0089 0.0024
91 0.0088 0.0024
92 0.0087 0.0024
93 0.0087 0.0024
94 0.0085 0.0024
95 0.0085 0.0024
96 0.0083 0.0024
97 0.0083 0.0024
98 0.0082 0.0023
99 0.0082 0.0023
100 0.0081 0.0023
101 0.0081 0.0023
102 0.0080 0.0023
103 0.0079 0.0023
104 0.0076 0.0023
105 0.0076 0.0023
106 0.0074 0.0023
107 0.0074 0.0023
108 0.0073 0.0023
109 0.0073 0.0022
110 0.0072 0.0022
111 0.0071 0.0022
112 0.0070 0.0022
113 0.0069 0.0022
114 0.0068 0.0022
115 0.0066 0.0022
116 0.0064 0.0022
117 0.0063 0.0022
118 0.0062 0.0022
119 0.0062 0.0022
120 0.0062 0.0022
121 0.0061 0.0022
122 0.0061 0.0022
123 0.0061 0.0022
124 0.0059 0.0022
125 0.0059 0.0021
126 0.0059 0.0021
127 0.0059 0.0021
128 0.0058 0.0021
129 0.0058 0.0021
130 0.0056 0.0021
131 0.0056 0.0021
132 0.0056 0.0021
133 0.0055 0.0021
134 0.0054 0.0021
135 0.0054 0.0021
136 0.0054 0.0021
137 0.0053 0.0021
138 0.0053 0.0021
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

0.0051
0.0050
0.0049
0.0048
0.0046
0.0044
0.0044
0.0043
0.0043
0.0042
0.0042
0.0041
0.0038
0.0035
0.0034
0.0033
0.0030
0.0016
0.0014
0.0009

0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0020
0.0019
0.0019
0.0019
0.0017
0.0016
0.0015
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0048 60110 59722 99 Pass
0.0050 55046 54996 99 Pass
0.0052 50359 50714 100 Pass
0.0054 46176 45489 98 Pass
0.0056 42337 41124 97 Pass
0.0058 38969 37412 96 Pass
0.0060 35983 33706 93 Pass
0.0062 33263 29911 89 Pass
0.0064 30697 26670 86 Pass
0.0066 28315 23678 83 Pass
0.0068 26326 21013 79 Pass
0.0070 24482 18736 76 Pass
0.0071 22781 16653 73 Pass
0.0073 21235 14437 67 Pass
0.0075 19833 12593 63 Pass
0.0077 18532 10986 59 Pass
0.0079 17202 9462 55 Pass
0.0081 16005 8338 52 Pass
0.0083 14914 7202 48 Pass
0.0085 13900 6133 44 Pass
0.0087 12975 5125 39 Pass
0.0089 12133 4361 35 Pass
0.0091 11318 3681 32 Pass
0.0093 10587 3132 29 Pass
0.0095 9850 2701 27 Pass
0.0097 9174 2261 24 Pass
0.0099 8537 1886 22 Pass
0.0101 7978 1666 20 Pass
0.0103 7429 1563 21 Pass
0.0105 6964 1442 20 Pass
0.0106 6571 1292 19 Pass
0.0108 6205 1182 19 Pass
0.0110 5906 1043 17 Pass
0.0112 5579 834 14 Pass
0.0114 5282 751 14 Pass
0.0116 5010 654 13 Pass
0.0118 4772 594 12 Pass
0.0120 4527 531 11 Pass
0.0122 4297 460 10 Pass
0.0124 4082 381 9 Pass
0.0126 3862 308 7 Pass
0.0128 3659 209 5 Pass
0.0130 3443 163 4 Pass
0.0132 3288 126 3 Pass
0.0134 3124 87 2 Pass
0.0136 2979 87 2 Pass
0.0138 2829 86 3 Pass
0.0140 2687 86 3 Pass
0.0141 2580 85 3 Pass
0.0143 2452 84 3 Pass
0.0145 2360 83 3 Pass
0.0147 2239 82 3 Pass
0.0149 2141 81 3 Pass
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0.0151 1991 80 4 Pass
0.0153 1869 79 4 Pass
0.0155 1757 76 4 Pass
0.0157 1673 76 4 Pass
0.0159 1588 74 4 Pass
0.0161 1506 73 4 Pass
0.0163 1430 71 4 Pass
0.0165 1354 70 5 Pass
0.0167 1297 70 5 Pass
0.0169 1234 70 5 Pass
0.0171 1186 70 5 Pass
0.0173 1120 70 6 Pass
0.0175 1074 69 6 Pass
0.0176 1027 69 6 Pass
0.0178 967 68 7 Pass
0.0180 898 68 7 Pass
0.0182 833 68 8 Pass
0.0184 783 68 8 Pass
0.0186 735 68 9 Pass
0.0188 679 67 9 Pass
0.0190 632 67 10 Pass
0.0192 589 67 11 Pass
0.0194 556 67 12 Pass
0.0196 510 67 13 Pass
0.0198 475 67 14 Pass
0.0200 431 67 15 Pass
0.0202 391 66 16 Pass
0.0204 367 65 17 Pass
0.0206 341 65 19 Pass
0.0208 309 64 20 Pass
0.0210 281 64 22 Pass
0.0211 266 64 24 Pass
0.0213 247 64 25 Pass
0.0215 233 64 27 Pass
0.0217 218 64 29 Pass
0.0219 205 64 31 Pass
0.0221 182 64 35 Pass
0.0223 161 64 39 Pass
0.0225 139 64 46 Pass
0.0227 117 62 52 Pass
0.0229 110 62 56 Pass
0.0231 101 62 61 Pass
0.0233 92 61 66 Pass
0.0235 85 60 70 Pass
0.0237 73 60 82 Pass
0.0239 62 59 95 Pass
0.0241 54 58 107 Pass
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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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. 2005-2022; 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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www.clearcreeksolutions.com

STORMWATER PUMP
CURVE AND DETAILS



@
Wilo°
Item number
Service
Quantity

Quote number

Operating Conditions

Flow, rated

Head, rated (requested)
Head, rated (actual)

Suction pressure, rated / max
NPSH available

Site Supply Frequency
Performance

Speed criteria

Speed

Impeller dia.

Impeller diameter, maximum
Impeller diameter, minimum
Efficiency

NPSH required / margin required

Ns (imp. eye flow) / Nss (imp. eye flow)

MCSF

Head max.

Head rise to shutoff

Flow, best eff. point

Flow ratio, rated / BEP
Diameter ratio (rated / max)
Head ratio (rated dia / max dia)

Cqg/Ch/Ce/Cn [ANSI/HI 9.6.7-2010]

Selection status
10.0

Customer
Reference

: 001

01
1 796849

1 400.0 USgpm
:50.00 ft

:50.13 ft
:0.00/0.00 psi.g
: Ample

160 Hz

: Synchronous
11715 rpm
:8.43in
:9.80in

1 7.64in

1 71.46 %
:7.58/0.00 ft

11,222 /9,196 US Units

1 98.56 USgpm
1 80.37 ft

1 60.30 %

1 444.2 USgpm
:90.05 %
:85.94 %

1 65.36 %

Pump Performance Datasheet

Size

Stages

Based on curve number
Article Number

Date last saved

Liquid
Liquid type
Additional liquid description

Solids Diameter, required / pump max

Solids concentration, by volume
Temperature

Fluid density

Viscosity

Vapor pressure, rated

Material

Material selected

Pressure Data

Maximum working pressure

Maximum allowable working pressure
Maximum allowable suction pressure

Hydrostatic test pressure

Wilo Quotation System 22.3.0

: EMU FA10.33E with Motor
T17-4/16KEX

01
: FA10.

33E 1740

1 27 Sep 2022 5:45 PM

: Water

:0.00in/3.101in

:0.00 %

:68.00 deg F
:1.000/ 1.000 SG
:1.00 cP

:0.34 psi.a

: Standard

: 34.78 psi.g

:N/A
:N/A

:N/A

Driver & Power Data (@Max density)

Driver sizing specification
Margin over specification
Service factor

Power, hydraulic

Power, rated

Power, maximum

£1.00/1.00/1.00/1.00 Motor rating

: Acceptable

: Rated power
:0.00 %

:1.00

:5.06 hp

:7.09 hp

:8.31hp

:10.10 hp / 7.53 kW

7.5

5.0

P2

25

\

Power - hp

0.0

150

135

——MCSF

100

90

120 19780in

80

105

Efficiency

70

90 18.437in
75

60

Head - ft

60

50

7.64in

[N/

40

Efficiency - %

45
/
30 /

30

W/

20

30

15

NPSHr

—//

NPSHr - ft

0 50

100

150 200 250 300

350

400 450 500 550 600

Flow - USgpm

650 7!

00 750



Customer ; Pump Performance Curve

@]
m o ® Reference : Wilo Quotation System 22.3.0
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Flow - USgpm
Item number : 001 Size : EMU FA10.33E with Motor Flow, rated 1 400.0 USgpm
Service : T17-4/16KEX Head, rated :50.00 ft
Quantity 1 Stages 5l NPSH required 1 7.58 ft
Quote number : 796849 Speed 11715 rpm Fluid density :1.000/1.000 SG
Date last saved : 27 Sep 2022 5:45 PM Based on curve number : FA10.33E 1740 Viscosity :1.00 cP
Efficiency 1 71.46 % Cq/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] : 1.00/1.00/1.00/ 1.00

Power, rated :7.09 hp



Customer : Multi-Speed Performance Curve

m l o ® Reference : Wilo Quotation System 22.3.0
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Flow - USgpm
Item number : 001 Size : EMU FA10.33E with Motor Flow, rated 1 400.0 USgpm
Service : T17-4/16KEx Head, rated : 50.00 ft
Quantity i1 Stages 11 Speed : 1715 rpm
Quote number : 796849 Efficiency 1 71.46 % Impeller dia. :8.43in
Based on curve : FA10.33E 1740 Power, rated 17.09 hp Fluid density :1.000/ 1.000 SG
number NPSH required 1 7.58 ft Viscosity :1.00 cP
Date last saved : 27 Sep 2022 5:45 PM Site Supply Frequency : 60 Hz Cqg/Ch/Ce/Cn [ANSI/HI 9.6.7-2010] : 1.00/ 1.00 / 1.00 / 1.00

Nominal speed 11679 rpm



@
Wilo°
Item number : 001
Service

Expected pump life: 20 years
Flow: (USgpm)

Operation: ( hours per year)
Energy cost, present value ($ per kwh)
Speed (rpm)

Head (ft)

Efficiency (%)

Power, rated (hp)

Motor efficiency (%)
Drive/gear efficiency (%)
System curve

Energy, total (kWh)

Energy cost, per year

Energy cost, total present value

Additional Annual Costs

Routine maintenance cost
Repair cost

Operating cost

Downtime cost
Environmental cost

Other annual costs

Total, present value

Customer
Reference

Load Profile #1
400.0
8,760

0.1
1715
50.13
71.45
7.10
100.00
100.00

926,978.5
$4,634.89
$69,515.88

0.00
0.00
0.00
0.00
0.00
0.00

$0.00

Quantity 01
Quote number 1 796849

Date last saved

127 Sep 2022 5:45 PM

Load Profiles and Energy Costs

Load Profile #2

Life Cycle Cost Calculation

Additional One-time Costs, Year 0

Initial investment cost

Installation and commissioning cost
Other one-time costs, year 0
Additional One-time Costs, Year 20
Decommissioning cost

Other one-time costs, year 20

Total, present value

Load Profile #3

Life Cycle Cost Datasheet
Wilo Quotation System 22.3.0

Size : EMU FA10.33E with
Motor T17-4/16KEXx
Stages 01
Speed 11715 rpm
Load Profile #4 Load Profile #5 Total

0.00
0.00

0.00

0.00
0.00

$0.00

- 8,760

- 926,978.5
- $4,634.89
- $69,515.88

Interest and Inflation Rates

Interest rate, %

Inflation rate, %

6.00

3.00

Total Net Present Value Costs

Total energy cost

Total additional annual cost

Total additional one-time cost

Total life cycle cost

$69,515.88
$0.00
$0.00

$69,515.88



© Customer

Mechanical Limits

Torque, rated power, rated speed
Torque, maximum power, rated speed
Torque, driver power, full load speed
Torque, driver power, rated speed
Torque, pump shaft limit

Radial load, worst case

Radial load limit

Impeller peripheral speed, rated
Impeller peripheral speed limit

Various Performance Data

Shutoff, rated

Shutoff, maximum

MCSF

Rated flow, minimum

Rated flow, maximum

BEP flow, rated

120% rated flow, rated

End of curve, rated

End of curve, minimum

End of curve, maximum

Maximum value, rated

Maximum value, maximum

System differential pressure
Differential pressure, rated flow, rated (psi)
Differential pressure, shutoff, rated (psi)
Differential pressure, shutoff, maximum (psi)
Discharge pressure

Discharge pressure, rated flow, rated (psi.g)
Discharge pressure, shutoff, rated (psi.g)
Discharge pressure, shutoff, maximum (psi.qg)
Ratios

Maximum flow / rated flow, rated
Construction

m o ® Reference
Item number : 001
Service :
Quantity !
Quote number : 796849
Performance Data
Head, maximum diameter, rated flow 1 76.71 ft
Head, minimum diameter, rated flow 1 37.03 ft
Head max. 1 80.37 ft
Efficiency adjustment factor, total :1.00
Power adjustment, total :0.00 hp
Head adjustment factor, total :1.00
Flow adjustment factor, total :1.00
NPSHR adjustment factor, total :1.00
NPSH margin dictated by pump supplier :0.00 ft
NPSH margin dictated by user 1 0.00 ft
NPSH margin used (added to 'required’ values) : 0.00 ft

:0.41 hp/100 rpm
:0.48 hp/100 rpm
1 0.60 hp/100 rpm
: 0.59 hp/100 rpm

Flow (USgpm)
0.00
0.00
98.56
400.0
400.0
444.2
480.0
612.0
662.7
356.8

:153.01 %

Installation Type : Wet Pit

Pump Performance - Additional Data
Wilo Quotation System 22.3.0

Size : EMU FA10.33E with Motor
T17-4/16KEX

Stages 01

Speed 11715 rpm

Article Number :

Date last saved : 27 Sep 2022 5:45 PM

Stage, Speed and Solids Limits

Stages, maximum 01
Stages, minimum 01

Pump speed limit, maximum 11800 rpm
Pump speed limit, minimum 1900 rpm
Curve speed limit, maximum 11800 rpm
Curve speed limit, minimum 11200 rpm
Variable speed limit, maximum 11800 rpm
Variable speed limit, minimum 1435 rpm
Solids size limit :3.10in
Typical Driver Data

Driver speed, full load 11679 rpm
Driver speed, rated load 11714 rpm
Driver efficiency, 100% load :80.78 %
Driver efficiency, 75% load :81.68 %
Driver efficiency, 50% load 1 80.56 %

Head (ft) Efficiency (%) NPSHr (ft) Power (hp)
80.37 - - 3.33
109.8 - - 5.23
69.92 43.21 4.48 4.03
37.03 68.56 - 5.45
76.71 72.71 - 10.65
47.36 71.65 9.21 7.41
45.02 71.48 10.98 7.63
34.82 64.77 22.06 8.31
13.40 36.08 39.75 6.21
79.05 70.28 5.36 10.13
80.37 71.65 - 8.31

- 70.28 - 10.13
@ Density, rated @ Density, max
21.70 21.70
34.78 34.78
47.50 47.50
@ Suction @ Suction @ Suction @ Suction
pressure, rated pressure, max pressure, rated pressure, max
21.70 21.70 21.70 21.70
34.78 34.78 34.78 34.78
47.50 47.50 47.50 47.50
Head rated diameter / head minimum diameter, rated flow :135.38 %
Motor Type : Air Filled Motor



wilo:

Wilo Quotation System 22.3.0

Construction Datasheet

EMU FA10.33E with Motor T17-4/16KEXx

Customer

Quote Number

1 796849
: EMU FA10.33E with Motor

Mobile Wear Ring

Suction Port

: ANSI 329 (2205) / ANSI 329

Customer Referance Pump Size T17-4/16KEx
Item Number 1001 Stages ©1
Service Speed 21715 rpm
Quanity of Pumps 1 Date Last Saved : 27 Sep 2022 5:45 PM
Duty Point Data Weights
Flow :400.0 USgpm Weight of Pump End :68.34 b
Head :50.00 ft Weight of Motor :136.7 Ib
Shaft Power :7.09 hp Weight of Unit :205.0 Ib
Pump Efficiency 17146 % Driver Information
Fluid - Water Motor Name : T17-4/16KEx 10.1 HP
Speed :1715 rpm Motor Voltage - 3/60/230V
Construction Rated Power :10.10 hp
Installation Type : Wet Pit Rated Speed : 1680 rpm
Power Input with Rated Power (P1) :12.61 hp
Free Passage ©3.10in Current Input with Rated Power 2790 A
(FLA)
Pressure Rating PN10 Efficiency with Rated Power : 80.00 %
Suction Port Rated Diameter 3" ANSI Class 125 | o5 Phi with Rated Power - 0.87
Standard EN1092-2-S Cos Phi with Starting Power 0
Pressure Rating PN10 Starting Current, Direct Starting -130.00 A
(LRA) '
Discharge Port Rated Diameter 4" ANSI Class 125 Starting Current, Star-Delta ©43.40 A
Standard EN1092-2-D Starting Torque : 1.38 hp/100 rpm
Materials Inertia Moment 1 0.32 |b.ft2
Material Combination Code 192 Max. Fluid Temperature :104.0deg F
Pump Housing : Grey Cast Iron, ASTM A48 Class 35/40B | Starts per Hour, Max. 115
Impeller : Grey Cast Iron, ASTM A536 Gr.80-55-06 |Degree of Protection 1P 68
Stationary Wear Ring : ANSI 304 CF8 / ASTM A351 Gr.CF8 Selected Explosion Protection :FM




°
WTlO Wilo Quotation System 22.3.0
Dimensions
Well Type Wet Pit
a 30.35
b 27.76
c 11.57
- e = .
‘ e 14.72
| w i f 7.76
‘ g 10.59
‘ fi’) h 18.19
i 8.86
j 1.97
J k 3.86
. A l -
m R
-° ‘ il mm -
e ] :
o) \'__} “‘,__.qg\\ ~ @ o R
- | Jj P -
\ \ q 8.11
r 5.16
S 12.80
Vo t 6.93
q " 0.53
w 20.75
‘_I ,/(ﬁ\\ X 3.54
o f | N y 10.24
S| z 8.66
zz 6.69
a v Dimensions
-h—J . Rated Diameter 3" ANSI Class 125
" | Suction Port Pressure Rating PN10
_.LL_ . Rated Diameter 4" ANSI Class 125
Discharge Port -
Pressure Rating PN10
Certification Content
Customer
Customer P.O.
Special Note Location
1. All weights and dimensions are approximate and should not be used as exact rough-in dimensions Service
Pump Size/Motor EMU FA10.33E with Motor T17-4/16KEx
WILOUSA LLC Article Number
Tel: (888) 945-6872 Item Number 001
Web: www.wilo-usa.com DRWN
CHKD
APVD
EMU FA10.33E with Motor T17-4/16KEx REV




RUNOFF TREATMENT BMP
SELECTION FLOW CHART
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Figure 111-1.1: Runoff Treatment BMP Selection Flow Chart
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State of Washington

Runoff Treatment BMP Selection Flow Chart

Revised January 2019

Please see htip://www._ecy.wa.gov/copyright htrml for copyright notice including permissions,
limitation of liability, and disclaimer.

2019 Stormwater Management Manual for Western Washington

Volume Il - Chapter 1 - Page 421




OFFSITE

Figure 111-1.1: Runoff Treatment BMP Selection Flow Chart
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1 Introduction

Vector Development Company is proposing construction of new industrial buildings as part of the
Freeman Logistics project (Project), east of Freeman Road and west of the future Washington State
Department of Transportation (WSDOT) SR 167 Extension project. The Project includes
redevelopment of 15 adjacent parcels (parcel numbers 0420174075, 0420201040, 0420201039,
0420201045, 0420201066, 0420201101, 0420205003, 0420205017, 0420201027, 0420201052,
0420201034, 0420201036, 0420201042, 0420205004, 0420205016) in Puyallup, Washington. A
vicinity map is shown in Figure 1, and an aerial photograph of the Project area and relevant adjoining
parcels is shown in Figure 2.

The proposed development would include two commercial warehouses, vehicle and truck parking,
widening of access roads, stormwater management, landscaping, and improvements along Freeman

Road (Appendix A). The Project has been designed to be consistent with local regulations.

This Critical Areas Report (CAR) has been prepared by Anchor QEA, LLC, ecologists to support the
local permitting and land use review of the Project. The CAR evaluates the presence of critical areas
within the Project area and potential impacts to existing critical areas and associated regulated
buffers, as defined in the City of Puyallup (City) Municipal Code (PMC) Chapter 21 (City of Puyallup
2022a). The format of this CAR has been prepared consistent with PMC 21.06. Critical areas regulated
under PMC Chapter 21 include wetlands, streams, fish and wildlife habitat conservation areas,
frequently flooded areas, and minor lakes.

Anchor QEA ecologists gathered and reviewed existing information consistent with PMC Chapter 21
to identify and assess existing critical areas. To support this review, Anchor QEA ecologists performed
critical areas site visits to the Project site on April 1 and September 28, 2021, and March 11, 2022.
The information provided in this CAR has been prepared by professional ecologists using the best
available science to provide an accurate evaluation of critical areas and potential impacts. This CAR
identifies no wetlands or streams present within the Project area.

11 Review of Existing Information

As part of the analysis to identify critical areas, Anchor QEA ecologists reviewed the following
sources of information to support field observations:

e PMC (City of Puyallup 2022a)

e City of Puyallup GIS Portal Wetland and Stream Maps (City of Puyallup 2022b)

e Pierce County PublicGIS Interactive Mapping Tool (Pierce County 2022a)

e U.S. Department of Agriculture Natural Resources Conservation Service Web Soil Survey
(NRCS 2022)
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1.2

National Marine Fisheries Service (NMFS) Endangered Species Act (ESA) status reviews and
listing information (NMFS 2022)

U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory Wetlands Mapper (USFWS
2022a)

USFWS ESA Status Reviews and Listing Information (USFWS 2022b)

Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species (PHS)
Maps (WDFW 2022a)

WDFW SalmonScape Mapping System (WDFW 2022b)

Aerial photographs publicly available

Third-Party Review of Critical Areas Report (Third-Party Report) produced by Confluence
Environmental Company (Confluence Environmental Group 2022)

Qualifications

This CAR was prepared following site visits conducted by Anchor QEA on the following dates:

April 1, 2021
September 28, 2021
March 11, 2022

Personnel who contributed to the surveys and preparation of this CAR are listed below:

Calvin Douglas: Former Anchor QEA wetland scientist, now serving as Senior Ecologist at
Confluence Environmental Company responsible for field investigations and reporting; BS
Wildlife Biology, University of Washington; Pierce County Certified Wetland Scientist and
Wildlife Biologist; Qualified Senior Writer for Biological Assessment, WSDOT, through 2024.
Laura Caron: Staff 2 Wetland Biologist responsible for field investigations and reporting; BA
Environmental Studies and Geology, University of Colorado; MNRS Natural Resource
Management and Ecological Restoration, Colorado State University; Certified Wetland
Delineator, USACE, 2021; Certified Wetland Rater, Ecology, 2022; Qualified Junior Author for
Biological Assessment, WSDOT, through 2028; Qualified Biologist for Preliminary Hydraulic
Stream Design and Restoration, WSDOT, 2022.

Jakob Rowny: Senior Wetland Biologist and Environmental Scientist responsible for reporting;
BS Ecology and Evolutionary Biology, University of California; MS Environmental Sciences and
Engineering, University of North Carolina; 7 years of wetland delineation, categorization, and
critical area assessment and reporting experience in Washington State and Oregon.

Josh Jensen: Senior Managing Planner responsible for field oversight and code compliance; BS
Economics and Environmental Studies, 2007, Western Washington University; MEM 2017,
Duke University.

Critical Areas Report 2 September 2022



e Dan Berlin, PWS: Principal Scientist responsible for directing and reviewing all field work and
documentation; BA Biology, Kalamazoo College; MEM Wetland Science, Duke University.
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2 Study Area Description

The Study Area for this CAR includes the 15 adjacent parcels where the Project is located. The Project
site encompasses 23.68 acres along Freeman Road (Figure 2). The Project site consists of open lawn
areas, residential housing, active livestock and agricultural fields, and gravel roadways. A portion of
the eastern boundary is developed; within the undeveloped portion, an agricultural drainage ditch is
adjacent to the property on the northeast corner. The west boundary of the Project site is bounded
by Freeman Road East. The project site is currently developed for residential and agricultural uses.
Photographs of the Study Area are included in Appendix B. No wetlands or streams are located in
the Project site. However, WSDOT is working with WDFW to provide a jurisdictional determination
for the agricultural ditch and possible wetland boundary delineations and categorizations
immediately off-site to the east. Depending on the findings, riparian and wetland habitat buffers may
extend into the Study Area (per PMC 21.06).

2.1 Soils

The underlying soils in the Study Area consist of Sultan silt loam and Puyallup fine sandy loam
(NRCS 2022). Natural Resources Conservation Service (NRCS) mapped soils are shown in Figure 3.

2.2 Hydrology

The Study Area is located within the Puyallup-White Watershed, Water Resource Inventory Area 10
(Ecology 2022). Hydrologic characteristics in the Study Area are influenced by the areas that drain to
the Puyallup River, which originates on Mount Rainier, and Wapato Creek, which is located several
thousand feet to the north.

No stream channels or seeps were identified within the Study Area’s existing conditions during site
visits. During our March 2022 field investigation, a small, disturbed area containing ponded water
approximately 3 inches deep was identified at the east side of parcel number 0420174075. WDFW
PHS and SalmonScape data do not identify any freshwater surface stream channels to the Puyallup
River or Wapato Creek within the Study Area (WDFW 2022a, 2022b).

2.3 Plant Communities

Some undisturbed native vegetation communities are located within the Study Area, but most of the
vegetation is composed of open lawn areas, residential homes, active livestock grazing pastures, and
gravel roads, with small patches of planted native and ornamental trees and shrubs. The majority of
the plantings are shrubs and ground cover species, which appear to receive regular maintenance.
Areas of native vegetation are present along the central and eastern border of the Study Area.
Photographs of the Study Area are included in Appendix B. Existing plant species within the

Study Area are described in Section 3.4.1.

Critical Areas Report 4 September 2022



The USFWS National Wetlands Inventory Wetlands Mapper (USFWS 2022a), Pierce County critical
area maps (Pierce County 2022), and City sensitive areas maps (City of Puyallup 2022b) do not
identify any freshwater wetland habitat within the Study Area (see Figures 4, 5, and 6). Anchor QEA
ecologists did not identify any freshwater wetlands in the Study Area during the field investigation in
October 2021. During our March 2022 field investigation, Anchor QEA ecologists identified and
delineated an artificial wetland in a disturbed area at the east side of parcel number 0420174075. It is
our best professional opinion that this wetland is not jurisdictional. Additional information is
provided in Section 3.2. Buffers in association with the off-site wetlands and potential riparian area in
the WSDOT right-of-way are depicted in Figure 7.
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3 Critical Areas Assessment

This section describes and assesses critical areas within and near the Study Area as defined per
PMC Chapter 21 (City of Puyallup 2022a) including wetlands, streams, fish and wildlife habitat
conservation areas, and frequently flooded areas.

3.1 Methods

To document and describe wetlands, streams, fish and wildlife habitat conservation areas, and
frequently flooded areas within the Study Area, Anchor QEA reviewed existing information

(Section 1.1) and performed an aerial photograph assessment. Anchor QEA ecologists performed
critical areas site visits to the Study Area on April 1 and September 28, 2021, and March 11, 2022, as
part of the analysis for the Project. The entire Study Area was accessible during the investigation.
During the Project site visits, Anchor QEA ecologists documented general information regarding
habitats and dominant plant species and communities. Potential wetland features were evaluated
according to methods presented in the U.S. Army Corps of Engineers Wetland Delineation Manual
(Environmental Laboratory 1987); the Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Western Mountains, Valleys, and Coast Region (2010 Regional Supplement;
USACE 2010); and Field Indicators of Hydric Soils in the United States: A Guide for Identifying and
Delineating Hydric Soils, Version 8.1, 2017 (USDA and NRCS 2016). Soil colors were classified by their
numerical description as identified on a Munsell Soil Color Chart (Munsell 2000).

The ordinary high water mark of the agricultural ditch—located outside of the Study Area to the
east—was not delineated during the Project site visit but was estimated using aerial photos because
it is artificially created and the low and high water elevations are dependent upon irrigation in the
adjacent agricultural fields east of the Study Area. All wildlife species, tracks, and other signs
observed during the Project site visit were documented. All observations were qualitative; no
quantitative wildlife surveys were performed. Photographs taken to document vegetation and
habitat conditions are included in Appendix B.

This CAR evaluates terrestrial and aquatic habitats and plant communities based on physical
observations. Existing information described in WDFW-documented species and priority habitats and
ESA-listed species and critical habitats, within and near the Study Area, are also evaluated.

3.2 Wetlands

3.2.1 On-Site Areas

No on-site wetland conditions were observed by Anchor QEA ecologists within the Study Area
during the Project site visits, except for the artificial wetland at the east side of parcel number
0420174075 identified in March 2022. Wetland data sheets completed during the September 2021
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and March 2022 Project site visits are provided in Appendix C, corresponding to the locations shown
in Figure 6. Test plot locations (Figure 6) were collected from the areas that contained an unverified
wetland layer (Figure 5) according to City sensitive areas maps (City of Puyallup 2022b), but wetland
conditions related to this unverified wetland area were not present anywhere within the Study Area.
Additionally, USFWS National Wetlands Inventory data (Figure 4; USFWS 2022a), WDFW PHS data
(WDFW 2022a), and Pierce County critical area maps (Pierce County 2022) do not identify wetland
areas within at least 1,500 feet of the Study Area, except to the south of 19th Avenue Northwest.

During our March 2022 field investigation, a small disturbed and inundated area was identified at the
east side of parcel number 04020174075 (Figures 1 and 7). A total of three Data Plots (DPs) were
explored, and our results are included in Appendix C. At DP-9, located at the center and at the lowest
elevation of the inundated area, we identified hydric soil and wetland hydrology, but the area had no
vegetation. However, at the other two DPs (DP-10 and DP-11) we did not observe all three criteria. In
a signed letter dated March 20, 2022 (Appendix D), the previous property owner writes:

My wife and | have owned this property for over 20 years at the time of
selling it in November 2021. During that time, there were two old barns as it
was used as an animal farm. At no point in our ownership period was there
standing water on the property. We had torn down the shed structures [...] In
addition to this work, we had begun to relocate soil from the northeast
corner of the property (adjacent to the WSDOT shared property line) to the
location of the sheds, with the intent of raising the elevation in the footprint
of the sheds. While excavating soil from the northeast, we noticed
groundwater seeping up, which led us to stop using material from that
location. We left the source material for the soil relocation bare and flat,
which resulted in slightly lower elevations than surrounding areas. At no point
during our 20+ year ownership was there ponding on-site or even puddles

forming during heavy rain events.

Based on this information, and on our observations of site vegetation, soils, and hydrology, it is
Anchor QEA'’s best professional opinion that the disturbed and partially inundated area is a created
or artificial wetland and would be non-jurisdictional.

The same definition of wetlands is used in all three of the Washington State laws that regulate
wetlands: the Growth Management Act, the Shoreline Management Act, and the Water Pollution
Control Act. This definition distinguishes between “natural” and “artificial” wetlands:

"Wetlands" means areas that are inundated or saturated by surface water or
ground water at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically
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adapted for life in saturated soil conditions. Wetlands generally include
swamps, marshes, bogs, and similar areas. Wetlands do not include those
artificial wetlands intentionally created from non-wetland sites including, but
not limited to, irrigation and drainage ditches, grass-lined swales, canals,
detention facilities, wastewater treatment facilities, farm ponds, and
landscape amenities, or those wetlands created after July 1, 1990, that were
unintentionally created as a result of the construction of a road, street, or
highway. Wetlands may include those artificial wetlands intentionally created

from non-wetland areas to mitigate the conversion of wetlands.

Washington Department of Ecology provided additional guidance on artificial wetlands in a July 2010
memo titled Focus on Irrigation-Influenced Wetlands (Publication No. 10-06-015; Appendix F) and
provides the following test for artificial wetlands:

In order for a wetland to be considered artificial, it must meet both of the
following characteristics:

a. It was intentionally created; and
b. Itisin a formerly non-wetland (upland) site.

Our best professional judgment is that the on-site wetland meets both criteria and is therefore
artificial and should be treated as exempt from regulation. The excavation was constructed
intentionally. Additionally, the development proposed at the Project site may eliminate surface water
runoff to the location of the artificial wetland, and this change may permanently deprive the area of
the necessary hydrological input to support the artificial wetland’s continuance. Even in cases where
wetlands are found to have been unintentionally created—such as those resulting from a leaking
irrigation or drainage pipe—repairs made to improve water conservation are not regulated, even if
the repair or change in water regime results in the loss of the artificial wetlands.

Our review of Pierce soil mapping in this location (Figure 3) supports the determination that the
wetlands are located in a formerly non-wetland area, with moderately well-drained soils typically
associated with upland plant communities. NRCS maps soils across this portion of the Study Area as
Sultan silt loam series and hydric soils are not indicated in close proximity by Pierce County
PublicGIS. Because NRCS mapping does not include hydric soils in this area, it is unlikely that the
Project site supported any wetlands prior to the excavation. Therefore, being both intentionally
created and found in a formerly non-wetland (upland) site, the wetlands observed at the site are
artificial and should be treated as exempt from regulation.
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3.2.2 Southern Utility Easement Area

Adjacent properties south of 19th Avenue Northwest contain wetlands and associated buffers. These
buffers do not extend onto the development area north of 19th Avenue Northwest, because the
buffers are interrupted by the roadway. Regulatory buffers only occur on the same side of an existing
roadway as the wetland and do not extend to the opposite side from the sensitive area. However,
sewer and water lines will be installed in an easement just south of 19th Avenue Northwest that
extends to the east and then south to North Levee Road East. During our March 2022 site
investigation, Anchor QEA conducted additional wetland delineation work at the northern and
eastern sides of the off-site wetland located south of 19th Avenue Northwest to confirm the utility
easement would not extend into the wetland area. We recorded our findings in six Wetland
Determination Data Forms (Appendix C). The wetland delineation is depicted in Figure 5. A
preliminary rating is provided in Appendix C. Off-site Wetland A buffers will be temporarily impacted
south of 19th Avenue Northwest during the construction of sewer and water utilities. Potential
impacts to off-site Wetland A and associated buffers will be mitigated by construction stormwater
best management practices following Pierce County’s current Stormwater and Site Development
Manual (Pierce County 2022b).

3.2.3  Eastern WSDOT Right-of-Way

As discussed, an agricultural ditch is present east of the Study Area. No wetlands were found to the
west of the agricultural ditch during our March 2022 site visit that are in proximity to the Study Area.
The Third-Party Report indicated the presence of potential wetland soils west of the ditch; however,
our March 2022 site visit determined those soils to be side-cast soils from ditch maintenance that
contained hydric soils. These soils are representative of the saturated condition of the ditch
sediments prior to being side cast and do not qualify as wetland because they were relocated from
the ditch.

However, our communications with the City and our review of the Third-Party Report indicate the
presence of off-site wetlands to the east of the Study Area located at parcel numbers 0420201110
and 0420201111 within the WSDOT right-of-way. These two wetlands include Wetland 87, which is a
small wetland east of the ditch, and Wetland 85, which is a large wetland located within active
agricultural areas east of the ditch. These areas were not directly assessed as they are presumed to
be delivered as part of the WSDOT SR 167 Extension project, currently in planning and design stages.
Preliminary estimated wetland boundaries and associated buffers are presented in this report, which
will be updated once those findings are finalized and made available.

3.24 Northwest of Study Area

The Third-Party Report also indicates an additional off-site wetland located to the northwest of the
Study Area on the western edge of Freeman Road at parcel number 0420174032. As we did not have
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permission to access the property, no delineation or rating information is provided in this report. A
review of historical aerial imagery and observations from Freeman Road made during the March
2022 site investigation support the likely presence of wetlands at this location. The wetlands likely
cover much of the central portion of the parcel and likely has PM1C and PSS1C Cowardin
components. Any wetland buffers associated with this wetland are interrupted by Freeman Road,
which lies between the off-site wetland and the Study Area.

3.3 Streams

No streams, drainage channels, seeps, or associated riparian habitats were observed by Anchor QEA
ecologists within the Study Area during the September or March Project site visits. Additionally,
WDFW PHS data (WDFW 2022a), SalmonScape data (WDFW 2022b), and City sensitive areas maps
(City of Puyallup 2022b) do not identify any stream channels within 2,000 feet of the Study Area.
Pierce County critical area maps (Pierce County 2022) identify Wapato Creek north of the Study Area
and the Puyallup River south of the Project site, but they are not located within the Study Area and
will not be affected by the Project.

An agricultural ditch is located adjacent to the Study Area to the northeast. This appears to be an
artificially created linear feature that may not be regulated as a stream or fish and wildlife habitat
conservation area or a shoreline of statewide significance, per PMC Chapter 21 (City of Puyallup
2022a). However, our conversation with the City and review of the Third-Party Report indicates that
this status may change based on the findings of WSDOT and WDFW in their critical area assessment
related to the WSDOT SR 167 Extension project. For the purposes of this report, a stream buffer has
been applied to the ditch, but it is preliminary and conservative in order to support the critical area
review for this project. This report will be updated when those findings are made available to us.

3.4 Fish and Wildlife Habitat Conservation Areas

Per PMC 21.06, fish and wildlife habitat conservation areas are areas that provide important nesting
territory, as well as spawning and protection areas, for state and federally listed endangered,
threatened, and sensitive species that have a primary association with the habitat area and state
priority habitats (including species of local importance). No fish and wildlife habitat conservation
areas are located within the Study Area.

34.1 Vegetation

Some undisturbed native vegetation communities are located within the Study Area. Areas of native
vegetation occur along the eastern border of the Project site but are primarily east of the Study Area.
Native plant species observed include black cottonwood (Populus balsamifera), red alder (Alnus
rubra), red osier dogwood (Cornus sericea), Oregon ash (Fraxinus latifolia), Pacific crabapple (Malus
fusca), common snowberry (Symphoricarpos albus), Nootka rose (Rosa nutkana), salal (Gaultheria
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shallon), northern bracken fern (Pteridium aquilinum), English holly (Ilex aquifolium), and field
horsetail (Equisetum arvense). Many invasive species or noxious weeds were also noted as present,
including include English ivy (Hedera helix), Himalayan blackberry (Rubus armeniacus), Evergreen
blackberry (Rubus laciniatus), Canada thistle (Cirsium arvense), and reed canary grass (Phalarais
arundinacea).

Areas located west of the fence line in the agricultural pastures included varieties of Agrostis and
Fescue grasses, which were regularly mowed or grazed by sheep and llamas. Photographs of
vegetation in the Project area are included in Appendix B.

3.4.2 Wildlife and Habitat

The majority of the Study Area includes a managed landscape with mowed grass and ornamental
vegetation. Potential habitat is limited to the small patches of native vegetation along the eastern
property boundary. Wildlife use of the terrestrial habitat is likely dominated by disturbance-tolerant
species typical of urban areas. Habitat surrounding the Project site includes fragmented and
disturbed areas associated with residential and commercial development. Wildlife species observed
during the September 2021 Project site visit included bird species common in urban areas of Pierce
County, including crows (Corvus brachyrhynchos), house sparrows (Passer domesticus), and gull
species (Larus spp.). No amphibian, reptile, or mammal species; tracks; or signs were observed during
the Project site visits.

The on-site hydrology of the Study Area provides no habitat for aquatic species. The habitat within
the agricultural ditch east of the Study Area is dominated by shallow standing water with little to no
noticeable flow.

Our review of the Third-Party Report suggests that the off-site ditch may be reclassified from a
non-jurisdictional ditch to a stream. According to PMC 21.06.1050, Type |, II, I, and IV streams
require buffers widths of 150, 100, 50, and 35 feet, respectively. If the ditch is regulated as a stream, it
would be categorized as a Type Il stream with a 50-foot-wide buffer because it is not used by
anadromous fish (no fish species have been documented in the ditch according to the WDFW PHS
and SalmonScape websites) and it is wider than 2 feet (Figure 7).

3.4.3  Priority Species and Habitats

The WDFW PHS data (WDFW 2022a) do not document occurrences of any terrestrial species or
priority habitats in the Study Area or within 3,000 feet of the Project site. No fish species have been
documented in the off-site ditch according to the WDFW PHS and SalmonScape (WDFW 2022b)
websites.

Critical Areas Report 11 September 2022



3.43.1  ESA-Listed Species and Critical Habitat

The assessment for ESA-listed species and critical habitats for this Project was performed based on
data provided for the Project site. The following subsections describe ESA-listed species and critical
habitats that may occur in the vicinity of the Study Area.

ESA-listed species and critical habitats under NMFS and USFWS jurisdiction in Western Washington
are referenced on the agencies' websites. NMFS identifies ESA-listed species that occur or may occur
within a broad geographic area, such as an evolutionarily significant unit or a distinct population
segment, rather than a project-specific location (NMFS 2022). The USFWS identifies ESA-listed
species that occur or may occur within a specific location where a project is proposed (USFWS
2021b).

3.4.3.2 Federally Listed Species That May Occur in the Study Area

The September 2022 status of federally listed species and critical habitats protected under the ESA
that occur or may occur within the Study Area is presented in Table 1. As shown in Table 1,

three ESA-listed bird species occur or may occur within the Study Area. One ESA-listed insect species
is identified as potentially occurring within the Study Area. Four ESA-listed fish species are present in
the nearby Puyallup River, and steelhead trout (Oncorhynchus mykiss), Chinook salmon
(Oncorhynchus tshawytscha), bull trout (Salvelinus confluentus), and Dolly Varden (S. malma). All four
have a designated critical habitat in the Puyallup River. However, these species do not occur or are
very unlikely to occur in the Study Area based on the species’ life history and habitat requirements.
No ESA-listed plant or mammal species are identified as potentially occurring within the Study Area.
Fish species listed in Table 1 are located within the Puyallup River but not in the agricultural ditch.
These species would not be susceptible to impacts related to construction, as no in-water work is
proposed, but they are relevant considering the Project is located within the Puyallup River
floodplain.
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Table 1
Federally Listed Species That May Occur in Study Area

Species Status Agency Critical Habitat
Birds
Marbled murrelet (Brachyramphus Threatened USEWS Designated (does not include Study
marmoratus) Area)

Streaked horned lark (Eremophila alpestris Designated (does not include Study

Threatened USFWS

strigata) Area)

Yellow-billed cuckoo (Cocczyus americanus) Threatened USFWS ire;;g):]nated (does not include Study
Insects

Monarch butterfly (Danaus plexippus) Candidate USFWS ire;;g):]nated (does notinclude Study
Fish

Steelhead trout (Oncorhynchus mykiss) Threatened NMFS Designated — Puyallup River

Chinook salmon (Oncorhynchus tshawytscha) | Threatened NMFS Designated — Puyallup River

Bull trout (Salvelinus malma/s. confluentus) Threatened USFWS Designated — Puyallup River

Dolly Varden (S. malma/s. confluentus) Threatened USFWS Designated — Puyallup River

Marbled murrelets are more commonly associated with marine habitat instead of the freshwater
habitat in the Study Area. The urbanized and industrial areas within the Project site are unfavorable
to marbled murrelets, streaked horned larks, and yellow-billed cuckoos.

3.5 Special Flood Hazard Areas

The Puyallup River flows approximately 1,200 feet south of the Study Area, south of North Levee
Road East. The Study Area is located within the 100-year floodplain of the Puyallup River within
FEMA Flood Zone AE (FEMA 1999). The base flood elevation (BFE) for the Puyallup River is 33 feet
North American Vertical Datum of 1988 (NAVD88); however, the levee along North Levee Road East
is not officially certified, meaning the floodplain is mapped as extending onto the Study Area. Per
PMC 21.07, the floodplain within the Study Area is a special flood hazard area and a habitat
assessment should be prepared by a qualified professional to evaluate the effects and/or indirect
effects of the proposed development (during both construction and operation) on floodplain
functions. Section 5 of this report documents that the proposed development will not result in
impacts to any species listed as threatened or endangered under the ESA.
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4 Wetland Delineation

Anchor QEA wetland scientists performed wetland delineation field work on March 11, 2022. One
wetland was delineated off-site: Wetland A, a category Ill emergent scrub-shrub and forested
depressional wetland located to the south of 19th Avenue Northwest. One artificial wetland was
delineated on-site: Wetland B, an unrated emergent depressional wetland located on the eastern
portion of parcel number 0420174075. Following our review of the Third-Party Report, we also
identified four other off-site wetlands, with three located on the WSDOT owned properties to the
east and one located to the west of Freeman Road. Once the results of the WSDOT SR 167 Extension
CAR are provided, this report will be updated to include the off-site wetland’s final ratings and
associated wetland buffer widths. Figure 7 provides a preliminary depiction of the wetlands and how
their anticipated buffers may extend onto the eastern side of the Study Area.

The following sections describe the methodology and results of the wetland delineation. Critical
areas figures are attached to this CAR, including wetland delineation results in Figure 5. Site photos
are included in Appendix B, wetland determination data forms and wetland rating forms are
provided in Appendix C.

41 Methodology

This section describes the methodology used to perform the wetland delineation, including the
review of existing information and field investigation procedures. These methods are consistent with
current federal and state agency requirements, as well as local jurisdiction requirements, for
performing wetland delineations and identifying protective wetland buffer widths.

Field work was conducted according to methods presented in the U.S. Army Corps of Engineers
Wetland Delineation Manual (Environmental Laboratory 1987); 2010 Regional Supplement (USACE
2010); and Field Indicators of Hydric Soils in the United States: A Guide for Identifying and
Delineating Hydric Soils, Version 8.1, 2017 (USDA and NRCS 2016). Soil colors were classified by their
numerical description as identified on a Munsell Soil Color Chart (Munsell 2000).

The U.S. Army Corps of Engineers defines wetlands as follows:

Those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands generally include swamps, marshes,
bogs, and similar areas. (Environmental Laboratory 1987)

The method for delineating wetlands is based on the presence of three parameters: hydrophytic
vegetation, hydric soils, and wetland hydrology. Hydrophytic vegetation is “the macrophytic plant life
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that occurs in areas where the frequency and duration of inundation or soil saturation produce
permanently or periodically saturated soils of sufficient duration to exert a controlling influence on
the plant species present” (Environmental Laboratory 1987). Hydric soils are “formed under
conditions of saturation, flooding, or ponding long enough during the growing season to develop
anaerobic conditions in the upper part” (Environmental Laboratory 1987). Wetland hydrology
“encompasses all hydrologic characteristics of areas that are periodically inundated or have soils
saturated to the surface for a sufficient duration during the growing season” (Ecology 1997). Data

collection methods for each of these parameters are described in the following subsections.

A total of 12 data plots were sampled and recorded. Vegetation, soils, and hydrology information
were collected at each of the plots and recorded on field data sheets (Appendix C). Wetland
boundaries were determined based upon plot data and visual observations of the wetland. The
wetland location, wetland boundary, and data plot locations were flagged and recorded by Anchor
QEA wetland scientists using a Trimble Geo7x GPS unit.

4.1.1 Vegetation

Plant species occurring in each plot were recorded on field data forms, with one data form per plot.
Percent cover for each plant species was estimated in the plot, and dominant plant species were
identified. At each plot, trees within a 30-foot radius, shrubs and saplings within a 15-foot radius, and
herb and forb species within a 5-foot radius from the center of the plot were identified and recorded.
Plant indicator status was determined using the National Wetland Plant List: 2016 Wetland Ratings
(Lichvar et al. 2016), and a determination was made as to whether the vegetation in the plot was
hydrophytic. To meet the hydrophytic parameter, more than 50% of the dominant species, with 20%
or greater cover, must have an indicator of obligate wetland (OBL), facultative wetland (FACW), or
facultative (FAC). Table 2 shows the definitions for each wetland indicator status category.

Table 2
Wetland Plant Indicator Status Definitions

Indicator Status Description

Plant species occur almost always in wetlands (estimated probability greater than

Obligate Wetland (OBL) 99%) under natural conditions.

Plant species usually occur in wetlands (estimated probability 67% to 99%) but are

Facultative Wetland (FACW) . :
occasionally found in non-wetlands.

Plant species are equally likely to occur in wetlands or non-wetlands (estimated
probability 34% to 66%).

Plant species usually occur in non-wetlands (estimated probability 67% to 99%)
but are occasionally found in wetlands.

Facultative (FAC)

Facultative Upland (FACU)

Plant species occur almost always in non-wetlands (estimated probability greater

Obligate Upland (UPL) than 99%) under natural conditions.

Source: Reed 1988
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4.1.2 Soils

Soils were sampled in each plot and evaluated for hydric soil indicators. Soil pits were dug to a depth
of 18 inches, unless a restrictive layer was present. Hydric soil indicators include low soil matrix
chroma, gleying, and redoximorphic (redox) features. Redox features are spots of contrasting color
that occur within the soil matrix (the predominant soil color). Gleyed soils are predominantly bluish,
greenish, or grayish in color.

4.1.3 Hydrology

Wetland hydrology was evaluated at each plot to determine whether it “encompasses all hydrologic
characteristics of areas that are periodically inundated or have soils saturated to the surface for a
sufficient duration during the growing season” (Ecology 1997). Field observations of saturation,
inundation, and other indicators of wetland hydrology, such as water-stained leaves and drainage
patterns in wetlands, were recorded.

4.1.4 Wetland Community Types

Wetland community types are discussed according to the USFWS classification developed by
Cowardin et al. (1979) for use in the National Wetlands Inventory (Cowardin system). This system,
published in 1979 by a team of USFWS scientists led by L.M. Cowardin, bases the classification of
wetlands on their physical characteristics, such as the general type of vegetation in the wetland (e.g.,
trees, shrubs, grass) and how much, and where, water is present in the wetland. The Cowardin system
provides a classification for every known wetland type that occurs throughout the United States, and
under this system a wetland can be classified as having one or more wetland community types. The

community types found during this investigation included the following:

¢ Palustrine emergent (PEM): These wetlands have erect, rooted, herbaceous vegetation
present for most of the growing season in most years.

¢ Palustrine scrub-shrub (PSS): These wetlands have 30% cover of woody vegetation that is
less than 20 feet high.

¢ Palustrine forested (PFO): These wetlands have at least 30% cover of woody vegetation that
is at least 20 feet high.

4.1.5 Wetland Ratings

Wetland ratings were determined using the most current version of the Washington State Wetland
Rating System for Western Washington: 2014 Update (Washington rating system; Hruby 2014) and
according to the City of Puyallup wetland rating criteria, as defined in the PMC. The Washington
rating system was updated by Ecology as of January 1, 2015.

The system developed by Ecology is used to differentiate wetlands based on their sensitivity to
disturbance, their significance in the watershed, their rarity, our ability to replace them, and the
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beneficial functions they provide to society. The Washington rating system requires the user to
collect specific information about the wetland in a step-by-step process. Three major functions are
analyzed: water quality improvement, hydrologic functions, and wildlife habitat. Ratings are based on
a point system, where points are given if a wetland meets specific criteria related to the wetland’s
potential and opportunity to provide certain benefits.

Per the Washington rating system, wetlands are categorized according to the following criteria and
associated point system where points are awarded to three functional value categories (water quality
improvement, hydrologic functions, and habitat):

e Category | wetlands (23 or more points) represent a unique or rare wetland type, are more
sensitive to disturbance, or are relatively undisturbed and contain ecological attributes that
are impossible to replace within a human lifetime.

e Category Il wetlands (20 to 22 points) are difficult, though not impossible, to replace and
provide high levels of some functions.

e Category lll wetlands (16 to 19 points) have moderate levels of functions. They have been
disturbed in some ways and are often less diverse or more isolated from other natural
resources in the landscape than category Il wetlands.

e Category IV wetlands (less than 16 points) have the lowest levels of functions and are often
heavily disturbed.

PMC classifies wetlands into four categories (categories |, II, lll, and 1V) based on the Washington

rating system.

4.1.6 Wetlands Function Assessment

The functions of wetlands were rated according to the Washington rating system. Using this system,
wetlands were rated based on points awarded to three categories of functions: water quality,
hydrologic functions, and wildlife habitat. Detailed scoring, based on Washington wetland rating
forms, is provided in Appendix C.

4.1.7 State Hydrogeomorphic Classification System

Scientists have come to understand that wetlands can perform functions in different ways. The way a
wetland functions depends to a large degree on hydrologic and geomorphic conditions. To
recognize these differences among wetlands, a way to group or classify them has been developed.
This classification system, called the hydrogeomorphic (HGM) classification, groups wetlands into
categories based on the geomorphic and hydrologic characteristics that control many functions.

The Washington rating system incorporates the HGM classification as part of the questionnaire for
characterizing a wetland's functions. The Washington rating system uses only the highest grouping
in the HGM classification: wetland class. Wetland classes are based on geomorphic settings, such as
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riverine, slope, lake fringe, or depressional. A classification key is provided within the rating form to
help identify which of the following HGM classifications apply to the wetland: riverine, depressional,
slope, lake fringe, tidal fringe, or flats.

4.2 Results

Anchor QEA wetland scientists delineated one wetland (Wetland A; off-site) and one artificial wetland
(Wetland B; on-site) within the Study Area (Figure 7). These wetlands are summarized in Tables 3 and
4 and described in more detail in the following subsections. Site photographs showing these features
are included in Appendix B. Wetland determination data forms are provided in Appendix C.

Table 3
Wetlands Delineated Within the Study Area

Total Wetland Area
Wetland Cowardin Class’ HGM Class Category Square Feet Acres
PEM1C, PSS1C .
A PEO1C Depressional 1 323,650 7.43
B PEM1C Depressional Artificial 1,218 0.03
Notes:

1. PEM1C: palustrine, emergent, persistent, seasonally flooded; PSS1: palustrine, scrub-shrub, persistent, seasonally flooded: PFO1C:
palustrine, forested, persistent, seasonally flooded

For the Washington rating system, a low, moderate, or high rating is based on three functions:
improving water quality, hydrologic, and habitat. Within each of these three functions are three
subfunction categories: site potential, landscape potential, and value. Each of these subfunction
categories is rated as low, moderate, or high. Wetland functions and scores for Wetland A using the
Washington rating system are shown in Table 5. The Washington wetland rating forms are provided

in Appendix C.
Table 4
Summary of Scores for Wetland Functions and Values
Total Washington
Wetland and Improving Functions State Puyallup
Function Water Quality Hydrologic Habitat Score' Rating Rating
Wetland A
Site Potential Moderate Moderate Moderate -- -- --
Landsca?pe Moderate High Low -- -- --
Potential
Value Moderate Moderate Low -- -- --
Score Based 6 7 4 17 i i
on Rating
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Total Washington
Wetland and Improving Functions State Puyallup
Function Water Quality Hydrologic Habitat Score! Rating Rating
Wetland B
Site Potential NA NA NA -- -- --
Landsca.pe NA NA NA 3 3 B
Potential
Value NA NA NA - - _
Score Based i i i ) ) )
on Rating’

Notes: Potential total score per function is 9, for a potential total score of 27. Wetland B rating is not applicable (NA), as it is an
artificial wetland.

The following sections describe the wetlands identified during our field investigations and wetland
delineation. The wetland is classified and rated according to the Cowardin system and the
Washington rating system.

42.1 Wetland A

Wetland A is 7.43 acres (323,650 square feet) with PEM, PSS, and PFO vegetation classes and has a
depressional HGM classification. The approximate wetland position is mapped on Pierce County's
PublicGIS wetland inventory (Pierce County 2022). In March 2022, Anchor QEA ecologists provided
an additional delineation along the northern and eastern boundaries and the current extent was
confirmed (Figure 7).

4211 Vegetation

Wetland A is dominated by forest vegetation species such as black cottonwood (Populus trichocarpa;
FAC), red alder (Alnus rubra; FAC), and red osier dogwood (cornus sericea; FACW), interspersed with a
few patches of Himalayan blackberry (Rubus armeniacus; FAC). Other species found along the eastern
edge of the wetland include Sitka spruce (Picea sitchensis; FAC), osoberry (Oemleria cerasiformis;
FACU), snowberry (Symphoricarpos albus; FACU), red current (Ribes sanguineum; FACU), salmonberry
(Rubus spectabilis; FAC), and common ivy (Hedera helix; FACU).

Overall, the vegetation in Wetland A meets the dominance test hydrophytic vegetation indicator and
satisfies the hydrophytic vegetation criteria of the 2010 Regional Supplement (USACE 2010).

4212 Soils

Soils in Wetland A are mapped as Pilchuck fine sand, a soil type that is classified as hydric. The soils
observed in Wetland A were generally dark at the surface, with a depleted matrix below and
redoximorphic features increasing with depth. Upon inspection, the predominant textures were
confirmed to be silt loam and sandy loam.
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Overall, soil samples met the Depleted Below Dark Surface (A11) hydric soil indicator, satisfying the
hydric soil criteria of the 2010 Regional Supplement.

4213  Hydrology

Wetland hydrology was confirmed in Wetland A at two data points by a surface water (A1), high
water table (A2), saturation (A3), inundation visible on aerial imagery (B7), sparsely vegetated
concave surface (B8), and water-stained leaves (B9). The primary water regimes of Wetland A were
determined to be permanently flooded, seasonally flooded, and saturated.

4.21.4 Boundary Determination

The eastern and northern wetland and upland boundaries of Wetland A were determined by an
abrupt change in topography and the presence of hydric soils, wetland hydrology, and hydrophytic
vegetation. The southern boundary was estimated from publicly available aerial imagery and the
Pierce County GIS Wetlands Layer. The southern boundary was not delineated during the March 11,
2022, site visit.

4.21.5 Wetland Functions Scores and Rating

Wetland A is rated as a category Ill wetland, with a score of six for water quality functions, a score of
seven for hydrologic functions, and a score of four for habitat functions. The ratings are discussed in
more detail in the following sections, and the wetland rating form for Wetland A is provided in
Appendix C. Wetland B was not rated as it is artificial and likely non-jurisdictional.

4.2.1.5.1 Water Quality Functions

Wetland A has moderate functions for improving water quality based on the Washington rating
system for all three components: site potential, landscape potential, and value. Contributing factors
to this function rating include that the wetland is in a depression with no surface water leaving it (no
outlet), persistent not grazed plants covering more than 50% of the wetland, the absence of septic
systems within 150 feet, and the presence of a 303(d)-listed aquatic resource within the subbasin.

4.2.1.5.2 Hydrologic Functions

Wetland A has moderate, high, and moderate hydrologic functions based on the Washington rating
system for site potential, landscape potential, and value, respectively. Factors that contribute to this
function include marks of ponding greater than 3 feet deep, intensive land uses within the subbasin,
stormwater discharging directly into the wetland, and surface flooding problems in a subbasin
further down-gradient from the wetland.

4.2.1.5.3 Habitat Functions
Wetland A has moderate, moderate, and low habitat functions based on the Washington rating
system for site potential, landscape potential, and value, respectively. Factors that contribute to this
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function include: the presence of three Cowardin plant classes and three hydroperiods; large,
downed woody debris; standing snags; stable steep banks of fine material; thin-stemmed persistent
plants for amphibian habitat; adjacent high land use intensity; and the lack of nearby undisturbed
habitat.

4.21.6  Puyallup Wetland Buffer Guidance

Required wetland buffers have been identified according to the current PMC. PMC identifies minimum
protective buffer widths for category lll wetlands based on the Ecology habitat rating score, per the
Washington rating system, and land use intensity. Per PMC 21.06.930 2 (D), the minimum proposed
buffer width for a category Il wetland with a habitat score of 3 to 5 points and high land use intensity
on the upland side of the buffer is 80 feet, measured from the wetland boundary as delineated in the
field. Therefore, the proposed buffer width for Wetland A is 80 feet. However, any Wetland A buffer
that may project onto the Study Area is interrupted by a roadway (19th Avenue Northwest) that lies
between the wetland and the Study Area. The temporary impacts from the proposed sewer easement
through the northern and eastern buffer are discussed in Section 5.

422 Wetland B

As discussed in Section 3.2.1, Wetland B is an artificial wetland and is not regulated.

4.2.3 Eastern WSDOT Right-of-Way

A small wetland, identified as Wetland 87, was delineated on the WSDOT right-of-way property by
WSDOT consultants. It is located east of the ditch. The preliminary rating is a category Il wetland
with a low habitat score, which is based on field reconnaissance nearby the wetland from the west
side of the ditch. Per PMC 21.06.930 2 (D), the minimum proposed buffer width for a category llI
wetland with a habitat score of 3 to 5 points and high land use intensity on the upland side of the
buffer is 80 feet, measured from the wetland boundary as delineated in the field. This buffer does not
extend onto the Study Area.

A larger wetland, identified as Wetland 85, was delineated on the WSDOT right-of-way property by
WSDOT consultants. It is located east of the ditch and is in an active agricultural area. The
preliminary rating is a category IV wetland with a low habitat score, based on field reconnaissance
near the wetland from the west side of the ditch. Per PMC 21.06.930 2 (E), the minimum proposed
buffer width for a category IV wetland with a high land use intensity on the upland side of the buffer
is 50 feet, measured from the wetland boundary as delineated in the field. This buffer does not
extend onto the Study Area.
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5 Critical Areas Impact Assessment

This section provides a summary of potential impacts to wetlands and fish and wildlife habitat

conservation areas.

Project construction activities will not occur in stream or regulated wetland areas. The Project will not
have measurable short-term or long-term impacts on wildlife species. Noise associated with
construction activities could result in avoidance behavior by some wildlife species, if they are present.
However, the Study Area is an industrial, agricultural, and residential area that experiences ongoing
human disturbance. Noise levels associated with operation of the Project site after construction are
expected to be consistent with current ambient noise levels.

5.1 On-Site Wetlands and Buffers

A sewer line is proposed to be installed within the Wetland B buffer. This will result in a temporary
impact to the buffer, which will be restored following construction. The easement is 40 feet wide and
is located south of 19th Avenue Northwest, extending to the east on parcel 0420201114 for about
640 feet and south for about 310 feet until it meets the O'Reilly Auto Parts property (total easement
area is 37,973 square feet). Temporary impacts will result from removal of black cottonwood, red
alder, and red osier dogwood trees, along with removal of Himalayan blackberry and a few native
shrubs. Large trees within the 40-foot easement will be avoided, to the extent feasible. The
temporary impact area will be restored with installation of native shrubs, such as osoberry,

snowberry, red current, and salmonberry, and a native grass seed mix.

Buffers for wetlands located around the Study Area do not extend onto the proposed development
area. Therefore, no permanent impacts are anticipated for wetland buffers. This includes buffers for
Wetlands 85 and 87 located in the WSDOT right-of-way and for the off-site wetland located east of
Freeman Road.

5.2 On-Site Stream Buffer

The agricultural ditch may be classified as a class Ill stream, which would carry a 50-foot buffer,
pending final determination from WDFW. A 50-foot buffer projected onto the Study Area results in
approximately 1,540 square feet, with 1319 square feet on parcel 0420174075 and 221.10 square feet
on parcel 0420205016. We estimate the maximum width of the on-site buffer to be approximately 29
feet. The proposed development has been reduced to avoid impacts to this stream buffer, as shown
the Site Plan included in Appendix A.

5.3 Special Flood Hazard Areas Habitat Assessment

The Study Area is located within the 100-year floodplain of the Puyallup River and within a Pierce
County designated special flood hazard area. As discussed in Section 3.5, the Puyallup River flows
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approximately 1,200 feet south of the Study Area, south of North Levee Road East. The proposed
Project includes construction activities within the 100-year floodplain (Appendix A). The Project will
be constructed within the footprint of current low-density residential lots and agricultural fields that
experience ongoing human use and disturbance from automobiles, livestock, and agricultural

activities.

The BFE is 33 feet NAVD88 in this area, and the two warehouse buildings will be elevated so that the
finish floor is elevated approximately 2 to 3 feet above the BFE. This will place all electrical and other
equipment at least 2 to 3 feet above the BFE as well. These design features will avoid or minimize
potential impacts to the floodplain, reduce the potential for inundation during flood events, and
meet City of Puyallup requirements. The orientation of the proposed warehouses will be situated in
line with one another (the northern warehouse will be within the hydraulic shadow of the southern
building to align with anticipated flood flows through the property when they occur). This design is
intended to minimize potential impacts on floodwater velocity.

To construct the proposed structures, a net import of fill will be required within the floodplain and
will be required to elevate the buildings and install structure foundations. A rock gallery (drywell with
clean crushed rock and perforated distribution pipes) will be constructed below the building slabs.
Each building will have between 2.5 feet and 3 feet depth of rock with 0.4 void ratio. The net import
of fill material will have a localized impact on flood storage capacity. However, no net loss of storage
capacity will occur due to the balance provided by the proposed stormwater facilities. Material
removed from the floodplain will be located within the same floodplain cross section and
perpendicular to the flow. These mitigation measures are anticipated to result in zero net fill and will
not cause any rise to the BFE within the floodplain, consistent with PMC 21.07.

The federal habitat assessment guidelines require an analysis of other potential impacts to the
floodplain environment. The following includes an analysis of habitat assessment elements per the

minimum habitat assessment standards:

¢ Project and action area description, maps, and site plans have been provided. See
Project Description and figures in Appendix A.

¢ Methods of work are described. See Project Description and figures in Appendix A.

e Projects in the Protected Area are designed to inherently avoid detrimental impacts
without mitigation. The Project is located within the footprint of residential and agricultural
fields that experience ongoing human use and disturbance. The Project is designed to avoid
or minimize potential detrimental impacts through the orientation of the buildings relative to
flood flows, the construction of rock galleries underlying the building slabs and stormwater
facilities, and removal of soils from other properties within the floodplain.

¢ Direct and indirect impacts. Direct impacts include minor impacts to the floodplain from
construction as described in this CAR. Long-term impacts include the presence of structures
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within the floodplain in an area previously used for residences and agriculture. The long-term

environmental benefits from the Project, including improved water quality from runoff, are

anticipated to offset any potential short-term impacts from construction and operation of the
facility. Indirect impacts from the Project may include improved downstream water quality in
the Puyallup River and reductions in nutrient loads to the Puyallup River from runoff and
during flood events.

¢ Interrelated and interdependent activities. All development impacts associated with this
Project are described in this CAR. No other projects are known that would result in
interrelated and interdependent activities.

¢ Cumulative impacts. Cumulative impacts are those that could result in the combination of
effects from individual project actions occurring over time. If left unmitigated, the cumulative
or incremental effects of these actions have the potential to result in significant environmental
impacts. The Project is located within an area characterized by residences, agricultural fields
and associated structures, and industrial buildings, such as warehouses. At the time of
publication, there are no nearby projects that are anticipated to contribute to cumulative
impacts at this time. However, it is anticipated that future projects in the area would be
required to conduct a separate, project-specific environmental review, as appropriate. It is
anticipated that mitigation measures implemented for each project would decrease the
potential for cumulative adverse effects on the environment.

e Other habitat assessment elements include the following:

1. Water quantity and quality. As described previously, the Project is anticipated to result
in a net improvement to water quality from runoff and during flood events due to the
construction of stormwater facilities. During construction, stormwater control measures
will be implemented to avoid or minimize potential short-term construction impacts on
water quality to be shown in a Stormwater Pollution Prevention Plan and Temporary
Erosion and Soil Control Plan. A Stormwater Site Plan will also be prepared, describing the
stormwater control best management practices (BMPs) incorporated into the Project to
meet the requirements of the City of Puyallup stormwater regulations. The Project will
have no impact on water quantity.

2. Flood velocities and volumes. As described previously, the Project has been designed
to accommodate flood velocities through orientation of the structures (with the north
warehouse designed to be within the hydraulic shadow of south warehouse) and to align
them with floodwaters. The Project will not create any rapid water runoff conditions and
therefore will not impact flood flows downstream. The Project will have a negligible
impact on flood volumes.

3. Flood storage capacity. Earthwork cuts and fills will be balanced at the site to the extent
possible. The construction of rock galleries with a 0.4 void ratio below the warehouses
and storm water facilities will provide no net loss to flood storage capacity.
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4. Riparian vegetation. The Project is located over 1,200 feet from the Puyallup River and
associated riparian buffers. No riparian vegetation will be impacted by the Project.

5. Measures to preserve habitat forming processes. No in-water work is proposed, and
no impacts to habitat forming processes will occur from the Project; therefore, no
measures to preserve habitat forming processes are proposed.

6. Refuge from higher velocity floodwaters is provided. The presence of the structures
within the floodplain may provide limited refuge from higher velocity floodwaters. No
additional measures are proposed.

7. Spawning substrate is provided or protected. No in-water work or work in the vicinity
of salmonid spawning habitat is proposed, and no impacts to spawning substrate will
occur from the Project; therefore, no spawning substrate needs to be provided by the
Project.

8. No adverse effects from habitat isolation, bank armoring, channel straightening,
construction effects (transport of sediment from the work area, noise, etc.), or
direct effects. No habitat isolation, bank armoring, or channel straightening is proposed
as part of the Project. To avoid or minimize potential construction effects from the
Project, stormwater control measures will be implemented to avoid or minimize potential
construction impacts on water quality and will be shown in the Stormwater Pollution
Prevention Plan and Temporary Erosion and Soil Control Plan. As described above, a
Stormwater Site Plan will also be prepared describing the stormwater control BMPs
incorporated into the Project to meet the requirements of the City of Puyallup stormwater
regulations. Overall, the long-term environmental benefits from the Project, including
improved water quality from runoff, are anticipated to offset any potential short-term
impacts from construction and operation of the facility.

For the reasons stated above, the proposed project may effect, but is not likely to adversely affect
listed fish NMFS species, as evaluated per the NMFS Biological Opinion for the NFIP (NMFS 2008), or
listed USFWS species.
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Photograph 1
Parcels 0420174075 and 0420205016
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Photograph 2
Agricultural Ditch
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Photograph 3
Agricultural Ditch and Adjacent Agricultural Field

Photograph 4
Adjacent Agricultural Fields
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Photograph 5
View of DP1
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Photograph 6
Agricultural Ditch South
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Photograph 7
East Edge of Parcel 0420205016
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Photograph 8
Active Grazing in Parcel 0420174075

Photograph 9
Grazing in Parcel 0420174075
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Photograph 10
Ditch
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Photograph 11
Field Adjacent to DP2

Photograph 12
Landscape View of DP3
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Photograph 13
View of DP2

Photograph 14
View of DP3
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Photograph 15
Area Near DP3

Photograph 16
Wetlands Mapped South of 52nd Street East
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Photograph 17
Wetlands Mapped South of 52nd Street East

Photograph 18
Vegetation in Wetlands Mapped South of 52nd Street East
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Photograph 19
Wetland B on Parcel 0420174075 (March 11, 2022)

Photograph 20
Wetland B on Parcel 0420174075 (March 11, 2022)

Critical Areas Report B-13 September 2022




Photograph 21
Wetland B on Parcel 0420174075 (March 11, 2022)
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner: Vector Development Company State: WA Sampling Point: _ Wet A DP1 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances” Present? Yes _ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 70 Yes FAC That Are OBL, FACW, or FAC: 2 (A)
2. Total Number of Dominant
3. Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100% (A/B)

50%=__35 20%=__14 Total Cover: 70
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 85 Yes FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Symphoricarpos albus 20 No FACU | FACW species 85 X2 = 170
4. FAC species 90 x3 = 270
5 FACU species 20 x4 = 80

50%= 62.5 20%= 25 Total Cover: 125 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 195 (A) 520 (B)
1. Prevalence Index = B/A = 2.7
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= O Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: Wet A DP1 W
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks
0-4 10YR 3/1 100 SiL
4-9 10YR 3/1 90 10YR 5/4 10 D M SL
9-18 10YR 2/1 95 10YR 4/1 5 D M LS w/gravel

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

X _ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Muck Mineral (S1)

Sandy gleyed Matrix (S4)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Sandy Redox (S5)

Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)
Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

____ 2cm Muck (A10) (LRR B)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and
wetland hydrology must be present,

unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present?

Yes X No

Remarks: 1 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply)

X  Surface Water (A1) X
X High Water Table (A2)

X Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6) -
X_Inundation Visible on Aerial Imagery (B7) ___
X  Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except MLRA

1, 2, 4A and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

Secondary Indicators (2 or more required)

_X_ Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)
Dry-Season Water Table (C2)
Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)
Raised Ant Mounds (D6) (LRR A)
Frost-Heave Hummaocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No
Water table Present? Yes No
Saturation Present? Yes

No

Depth (inches): 1inch
Depth (inches): _at surface
Depth (inches): at surface

Wetland Hydrology Present?

Yes X No

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

Remarks: Standing water >1 ft deep 10 ft from DP

US Army Corps of Engineers

Western Mountains, Valleys and Coast - Version 2.0




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner: Vector Development Company State: WA Sampling Point: _ Wet A DP2 Up
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soil , or Hydrology significantly disturbed?  Are "Normal Circumstances” Present? Yes _ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes No X

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 80 Yes FAC That Are OBL, FACW, or FAC: 1 (A)
2. Picea sitchensis 10 No FAC Total Number of Dominant
3. Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5 That Are OBL, FACW, or FAC: 50% (A/B)

50%=__ 45 20%=__ 18 Total Cover: 90
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 30 No FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Symphoricarpos albus 90 Yes FACU | FACW species 30 X2 = 60
4. Ribes sanguineum 20 No FACU | FAC species 110  x3= 330
5. FACU species 110 x4 = 440

50%= 80 20%= 32 Total Cover: 160 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 250 (A) 830 (B)
1. Prevalence Index = B/A = 3.3
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= O Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. Hedera helix 20 FACU be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 20 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes No X

Remarks: 50% FAC vegetation

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0



SOIL Sampling Point: Wet A DP2 Up
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks
0-8 10YR 3/2 100 SiL w/gravel
8-18 10YR 4/2 100 SL wi/gravel

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) Sandy Redox (S5)
Histic Epipedon (A2) Stripped Matrix (S6)
Black Histic (A3) Loamy Mucky Mineral (F1) (except MLRA 1)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2)
Depleted Below Dark Surface (A11) Depleted Matrix (F3)

Thick Dark Surface (A12) Redox Dark Surface (F6)
Sandy Muck Mineral (S1) Depleted Dark Surface (F7)
Sandy gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

____ 2cm Muck (A10) (LRR B)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present? Yes No

Remarks: 2 chroma with no redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)

Surface Water (A1)
High Water Table (A2)
Saturation (A3)

Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Surface Soil Cracks (B6) -
Inundation Visible on Aerial Imagery (B7) __
Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except MLRA

1, 2, 4A and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3)
Presence of Reduced Iron (C4)
Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)
Other (Explain in Remarks)

____ Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummaocks (D7)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water table Present? Yes No Depth (inches):
Saturation Present? Yes X No Depth (inches): 10 inches Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Saturation 10 inches deep, no other hydric indicators
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner: Vector Development Company State: WA Sampling Point: _ Wet A DP3 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83

Soil Map Unit Name: Pilchuck fine sand

NWI Classification: PFO, PSS, POW

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

Are Vegetation , Soil

, Soil

, or Hydrology

Are Vegetation , or Hydrology

significantly disturbed?
naturally problematic?

Yes X No

Are "Normal Circumstances" Present?

(If no, explain in Remarks)

Yes X No

(If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Hydric Soil Present? Yes X No

Wetland Hydrology Present? Yes X No

Is the Sampled Area

within a Wetland? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 60 Yes FAC That Are OBL, FACW, or FAC: 3 (A)
2. Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100% (A/B)

50%=__ 30 20%=__ 12 Total Cover: 60
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 80 Yes FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Rubus spectabilis 30 Yes FAC FACW species 80 X2 = 160
4. FAC species 110 x3 = 330
5. FACU species 0 x4 = 0

50%= 65 20%= 26 Total Cover: 130 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 190 (A) 490 (B)
1. Prevalence Index = B/A = 2.6
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= O Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: Wet A DP3 W

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

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type’ Loc? Texture Remarks
0-5 10YR 3/1 100 SiL
5-18 10YR 4/1 85 10YR 5/4 15 D M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ____ 2cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA'1) ~_ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

_x_ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and
____ Sandy Muck Mineral (S1) ___ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks: 1 chroma with redox

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
____ Surface Water (A1) _X_ Water-Stained Leaves (B9) (except MLRA _X_ Water-Stained Leaves (B9) (MLRA 1, 2,
_X_ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)
_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)
___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)
____ Sediment Deposits (B2) _X_ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) _ Geomorphic Position (D2)
____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)
____ lron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) ___ FAC-Neutral Test (D5)
____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
_X_ Inundation Visible on Aerial Imagery (B7) ___ Other (Explain in Remarks) Frost-Heave Hummaocks (D7)

X  Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No X Depth (inches):
Water table Present? Yes X No Depth (inches): at surface
Saturation Present? Yes X No Depth (inches): at surface Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Standing water >1 ft deep 3 ft from DP
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _Wet A DP4 Up
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes No X

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 80 Yes FAC That Are OBL, FACW, or FAC: 1 (A)
2. Picea sitchensis 10 No FAC Total Number of Dominant
3. Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5 That Are OBL, FACW, or FAC: 50% (A/B)

50%=__ 45 20%=__ 18 Total Cover: 90
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 30 No FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Symphoricarpos albus 90 Yes FACU | FACW species 30 X2 = 60
4. Ribes sanguineum 20 No FACU FAC species 110  x3= 330
5. FACU species 110 x4 = 440

50%= 80 20%= 32 Total Cover: 160 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 250 (A) 830 (B)
1. Prevalence Index = B/A = 3.3
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. Hedera helix 20 FACU be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 20 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes No X

Remarks: 50% FAC vegetation
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SOIL Sampling Point: Wet A DP4 Up

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

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-8 10YR 3/2 100 SiL w/gravel
8-18 10YR 4/2 100 SL wi/gravel

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks: 2 chroma with no redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
____ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water table Present? Yes No Depth (inches):
Saturation Present? Yes X No Depth (inches): 10 inches Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Saturation 10 inches deep, no other hydric indicators
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _ Wet A DP5 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 70 Yes FAC That Are OBL, FACW, or FAC: 2 (A)
2. Total Number of Dominant
3. Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100% (A/B)

50%=__ 35 20%=_14 Total Cover: 70
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 85 Yes FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Symphoricarpos albus 20 No FACU | FACW species 85 X2 = 170
4. FAC species 90 x3 = 270
5. FACU species 20 x4 = 80

50%= 62.5 20%= 25 Total Cover: 125 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 195 (A) 520 (B)
1. Prevalence Index = B/A = 2.7
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation
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SOIL Sampling Point: Wet A DP5 W
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-4 10YR 3/1 100 SiL
4-9 10YR 3/1 90 10YR 5/4 10 D M SL
9-18 10YR 2/1 95 10YR 4/1 5 D M LS w/gravel

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

X _ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Muck Mineral (S1)

Sandy gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (LRR B)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks: 1 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply)

Secondary Indicators (2 or more required)

X  Surface Water (A1) X
X High Water Table (A2)

X Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6) -
X_Inundation Visible on Aerial Imagery (B7)
X  Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except MLRA X

1, 2, 4A and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)

Other (Explain in Remarks)

Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No
Water table Present? Yes No
Saturation Present? Yes No

(includes capillary fringe)

Depth (inches): 1inch
Depth (inches): _at surface
Depth (inches): at surface

Wetland Hydrology Present? Yes X No

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

Remarks: Standing water >1 ft deep 10 ft from DP

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site:

Freeman Road Logistics

Applicant/Owner:

Vector Development Company

City/County: Puyallup/Pierce County

Sampling Date: 3/11/2022

State: WA Sampling Point: _Wet A DP6 Up

Investigator(s):

C. Douglas, M. Curran

Section, Township, Range:

S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW
Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydr‘ophyt-ic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X
Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction
VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Alnus rubra 10 No FAC That Are OBL, FACW, or FAC: P (A)
2. Populus balsamifera ssp. Trichocarpa 60 Yes FAC Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species
5 That Are OBL, FACW, or FAC: 67% (A/B)

50%=__ 35 20%=_14 Total Cover: 70
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Oemleria cerasiformis 30 Yes FACU Total % Cover of: Multiply by:
2. Rubus armeniacus 70 Yes FAC OBL species 0 x1 = 0
3. FACW species 0 X2 = 0
4. FAC species 140 x3 = 420
5 FACU species 30 x4 = 120

50%= 50 20%= 20 Total Cover: 100 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 170 (A) 540 (B)
1. Prevalence Index = B/A = 3.2
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. Hedera helix 30 FACU be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 30 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 67% FAC vegetation

US Army Corps of Engineers
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SOIL Sampling Point: Wet A DP6 Up

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-18 10YR 3/3 100 SiL w/gravel

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks: 3 chroma with no redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
____ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

____ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water table Present? Yes No Depth (inches):
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

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

Remarks: No hydric indicators
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _ Wet A DP7 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 60 Yes FAC That Are OBL, FACW, or FAC: 3 (A)
2. Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100% (A/B)

50%=__ 30 20%=_ 12 Total Cover: 60
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 80 Yes FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Rubus spectabilis 30 Yes FAC FACW species 80 X2 = 160
4. FAC species 110 x3 = 330
5. FACU species 0 x4 = 0

50%= 65 20%= 26 Total Cover: 130 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 190 (A) 490 (B)
1. Prevalence Index = B/A = 2.6
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation
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SOIL Sampling Point: Wet A DP7 W
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-5 10YR 3/1 100 SiL
5-18 10YR 4/1 85 10YR 5/4 15 D M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

X _ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Muck Mineral (S1)

Sandy gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (LRR B)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks: 1 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply)

Secondary Indicators (2 or more required)

Surface Water (A1) X
X High Water Table (A2)

X _ Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2) X
Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6)

X_Inundation Visible on Aerial Imagery (B7)
X  Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except MLRA X

1, 2, 4A and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)

Other (Explain in Remarks)

Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:

Surface Water Present? Yes No x
Water table Present? Yes No
Saturation Present? Yes No

(includes capillary fringe)

Depth (inches):

Depth (inches):
Depth (inches): _at surface

at surface

Wetland Hydrology Present? Yes X No

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

Remarks: Standing water >1 ft deep 3 ft from DP
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _Wet A DP8 Up
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes No X

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes No X

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Alnus rubra 60 Yes FAC That Are OBL, FACW, or FAC: P (A)
2. Populus balsamifera ssp. Trichocarpa 80 Yes FAC Total Number of Dominant
3. Species Across All Strata: 5 (B)
4. Percent of Dominant Species
5 That Are OBL, FACW, or FAC: 40% (A/B)

50%=__ 70 20%=__ 28 Total Cover: 140
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Oemleria cerasiformis 50 Yes FACU Total % Cover of: Multiply by:
2. Rubus armeniacus 10 No FAC OBL species 0 x1 = 0
3. Rubus spectabilis 20 No FAC FACW species 0 X2 = 0
4. Symphoricarpos albus 70 Yes FACU FAC species 170 X3 = 510
5. FACU species 140 x4 = 560

50%= 75 20%= 30 Total Cover: 150 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 310 (A) 1070 (B)
1. Polystichum munitum 20 Yes FACU Prevalence Index = B/A = 3.5
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 10 20%= 4 Total Cover: 20 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. Hedera helix 20 FACU be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 20 Vegetation
% Bare Ground in Herb Stratum 80 % Cover of Biotic Crust Present? Yes No X

Remarks: 40% FAC vegetation
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SOIL Sampling Point: Wet A DP8 Up

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-18 10YR 3/3 100 L

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks: 3 chroma with no redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
____ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

____ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water table Present? Yes No Depth (inches):
Saturation Present? Yes No Depth (inches): Wetland Hydrology Present? Yes No X

(includes capillary fringe)

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

Remarks: No hydric indicators
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _ Wet A DP9 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 & 20 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No

Remarks: Delineated northern and eastern boundary of large wetland system to identify potential buffer impacts for utility line construction

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Alnus rubra 70 Yes FAC That Are OBL, FACW, or FAC: 3 (A)
2. Populus balsamifera ssp. Trichocarpa 20 Yes FAC Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species
5 That Are OBL, FACW, or FAC: 100% (A/B)

50%=__ 45 20%=__ 18 Total Cover: 90
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Cornus sericea 70 Yes FACW Total % Cover of: Multiply by:
2. Rubus armeniacus 20 No FAC OBL species 0 x1 = 0
3. Rubus spectabilis 20 No FAC FACW species 70 X2 = 140
4. Ribes sanguineum 5 No FACU FAC species 130 x3= 390
5. Symphoricarpos albus 5 No FACU FACU species 10 x4 = 40

50%= 60 20%= 24 Total Cover: 120 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 210 (A) 570 (B)
1. Prevalence Index = B/A = 2.7
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation
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SOIL Sampling Point: Wet A DP9 W
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-4 10YR 3/1 100 SiL
4-18 10YR 4/1 80 10YR 5/4 20 D M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

X _ Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Muck Mineral (S1)

Sandy gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (S6)

Loamy Mucky Mineral (F1) (except MLRA 1)

Loamy Gleyed Matrix (F2)
Depleted Matrix (F3)
Redox Dark Surface (F6)
Depleted Dark Surface (F7)
Redox Depressions (F8)

Indicators for Problematic Hydric Soils®:

___ 2.cm Muck (A10) (LRR B)
Red Parent Material (TF2)
Very Shallow Dark Surface (TF12)
Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks: 1 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply)

Secondary Indicators (2 or more required)

X _ Surface Water (A1) X
X High Water Table (A2)

X _ Saturation (A3)

Water Marks (B1)

Sediment Deposits (B2) X
Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Surface Soil Cracks (B6)

X_Inundation Visible on Aerial Imagery (B7)
X  Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9) (except MLRA X

1, 2, 4A and 4B)
Salt Crust (B11)
Aquatic Invertebrates (B13)
Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Plowed Soils (C6)
Stunted or Stressed Plants (D1) (LRR A)

Other (Explain in Remarks)

Water-Stained Leaves (B9) (MLRA 1, 2,
4A and 4B)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Saturation Visible on Aerial Imagery (C9)

Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Raised Ant Mounds (D6) (LRR A)

Frost-Heave Hummocks (D7)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No
Water table Present? Yes No
Saturation Present? Yes No

Depth (inches): 1inch
Depth (inches): _at surface
Depth (inches): at surface

Wetland Hydrology Present? Yes X No

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

Remarks: Standing water >1 ft deep 2 ft from DP

US Army Corps of Engineers

Western Mountains, Valleys and Coast - Version 2.0




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _Wet B DP10 Up
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Sultan silt loam NWI Classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes No X

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes X No

Remarks: Confirming upland conditions in suspect area identified as SP 13 in Confluence Report

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1. Populus balsamifera ssp. Trichocarpa 70 Yes FAC That Are OBL, FACW, or FAC: 1 (A)
2. Total Number of Dominant
3. Species Across All Strata: 3 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 33% (A/B)

50%=__ 35 20%=_14 Total Cover: 70
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Oemleria cerasiformis 20 Yes FACU Total % Cover of: Multiply by:
2. Symphoricarpos albus 80 Yes FACU OBL species 0 x1 = 0
3. FACW species 0 X2 = 0
4. FAC species 70 x3 = 210
5 FACU species 100 x4 = 400

50%= 50 20%= 20 Total Cover: 100 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 170 (A) 610 (B)
1. Prevalence Index = B/A = 3.6
2.
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. 2 - Dominance Test is >50%
6. 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes No X

Remarks: 33% FAC vegetation

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0



SOIL Sampling Point: Wet B DP10 Up

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-18 10YR 3/3 100 SL gravel below 8 inches

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks: 3 chroma with no redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
_x_ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
_Xx_ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes X No Depth (inches): 6 inches
Water table Present? Yes X No Depth (inches): at surface
Saturation Present? Yes X No Depth (inches): at surface Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Standing water in depression area that appears to have been excavated

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _Wet B DP11 W
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation X, Soil X, or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x  No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No

Remarks: Suspect area identified as SP 12 in Confluence Report. Depression area within grass pasture, ground is cleared of vegetation, grass vegetation
surrounds standing water.

VEGETATION

. . Dominance Test worksheet:
Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover  Species?  Status? | Number of Dominant Species
1 That Are OBL, FACW, or FAC:

0 (A

Total Number of Dominant
Species Across All Strata: 0 (B)

Percent of Dominant Species
That Are OBL, FACW, or FAC: 0% (A/B)

oM wn

50%= 0 20%= 0 Total Cover: 0

Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Total % Cover of: Multiply by:
OBL species x1 =
FACW species X2 =
FAC species x3 =
FACU species x4 =
50%= 0 20%= O Total Cover: 0 UPL species x5 =
Herb Stratum (Plot size: ) Column Totals: (A)
Prevalence Index = B/A = 0.0

g~ wn

o |o|o|o|o |o
o|lo|lo|o|o |o

©)]

Hydrophytic Vegetation Indicators:
1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

3 - Prevalence Index is <3.0'

4 - Morphological Adaptation® (Provide supporting
data in Remarks or on a separate sheet)

5 - Wetland Non-Vascular Plants®
50%= 0 20%= 0 Total Cover: 0 Problematic Hydrophytic Vegetation® (Explain)

Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.

© 0o NG R WDPRE

2.

Hydrophytic
Total Cover: 0 Vegetation

% Bare Ground in Herb Stratum 100 % Cover of Biotic Crust Present? Yes X No

Remarks: No vegetation in standing water depression within grass pasture

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0




SOIL Sampling Point: Wet B DP11 W

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

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-8 10YR 5/2 90 10YR 5/4 10 D M SiL
8-18 10YR 5/1 70 7.5YR 4/4 30 D M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) _X_ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks: 1 and 2 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
_x_ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes X No Depth (inches): 3 inches
Water table Present? Yes No _ x __ Depth (inches):
Saturation Present? Yes X No Depth (inches): at surface Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Standing water a few inches deep in depression. No water table, surface water flowed into data plot hole.
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WETLAND DETERMINATION DATA FORM — Western Mountains, Valleys and Coast Region

Project/Site: Freeman Road Logistics City/County: Puyallup/Pierce County Sampling Date: 3/11/2022
Applicant/Owner:  Vector Development Company State: WA Sampling Point: _Wet B DP12 Up
Investigator(s): C. Douglas, M. Curran Section, Township, Range: S17 R4E T20N

Landform (hillslope, terrace, etc.): Forested Local relief (concave, convex, none): concave Slope: 1-5
Subregion (LRR): Northwest Forests and Coast (LRR A) Lat: 47.12'33 Long: 122.19'03 Datum: NAD83
Soil Map Unit Name: Pilchuck fine sand NWI Classification: PFO, PSS, POW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes X No (If no, explain in Remarks)

Are Vegetation , Soail , or Hydrology significantly disturbed? Are "Normal Circumstances" Present? Yes __ x_ No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes X No

Y . P y- 9 Is the Sampled Area
Hydric Soil Present? Yes No X within a Wetland? Yes No X
Wetland Hydrology Present? Yes X No

Remarks: Suspect area identified as SP 12 in Confluence Report. Depression area within grass pasture, ground is cleared of vegetation, grass vegetation
surrounds standing water

VEGETATION
. . Dominance Test worksheet:
Absolute  Dominant Indicator

Tree Stratum (Plot size: y % Cover Species?  Status? | Number of Dominant Species
1 That Are OBL, FACW, or FAC: P (A)
2. Total Number of Dominant
3. Species Across All Strata: 2 (B)
4. Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100% (A/B)

50%=__0 20%=__0 Total Cover: 0
Sapling/Shrub Stratum (Plot size: ) Prevalence Index Worksheet:
1. Total % Cover of: Multiply by:
2. OBL species 0 x1 = 0
3. FACW species 0 X2 = 0
4. FAC species 100 x3 = 300
5. FACU species 0 x4 = 0

50%= 0 20%= O Total Cover: 0 UPL species 0 x5 = 0
Herb Stratum (Plot size: ) Column Totals: 100 (A) 300 (B)
1. Agrostis capillaris 30 Yes FAC Prevalence Index = B/A = 3.0
2. Festuca rubra 70 Yes FAC
3. Hydrophytic Vegetation Indicators:
4, 1 - Rapid Test for Hydrophytic Vegetation
5. X 2 - Dominance Test is >50%
6. X 3 - Prevalence Index is <3.0
7. 4 - Morphological Adaptation® (Provide supporting
8. data in Remarks or on a separate sheet)
9. 5 - Wetland Non-Vascular Plants®

50%=__ 50 20%=__ 20 Total Cover: 100 Problematic Hydrophytic Vegetation® (Explain)
Woody Vine Stratum (Plot size: ) Indicators of hydric soil and wetland hydrology must
1. be present, unless disturbed or problematic.
2. Hydrophytic

Total Cover: 0 Vegetation
% Bare Ground in Herb Stratum 0 % Cover of Biotic Crust Present? Yes X No

Remarks: 100% FAC vegetation, mowed grass pasture

US Army Corps of Engineers Western Mountains, Valleys and Coast - Version 2.0



SOIL Sampling Point: Wet B DP12 Up

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type'  Loc® Texture Remarks
0-18 10YR 4/3 99 10YR 5/4 1 D M SiL

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

____ Histosol (A1) ____ Sandy Redox (S5) ___ 2.cm Muck (A10) (LRR B)

____ Histic Epipedon (A2) ____ Stripped Matrix (S6) ____ Red Parent Material (TF2)

____ Black Histic (A3) ____ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
____ Hydrogen Sulfide (A4) ____ Loamy Gleyed Matrix (F2) ____ Other (Explain in Remarks)

____ Depleted Below Dark Surface (A11) ____ Depleted Matrix (F3)

____ Thick Dark Surface (A12) ____ Redox Dark Surface (F6) ®Indicators of hydrophytic vegetation and
___ Sandy Muck Mineral (S1) ____ Depleted Dark Surface (F7) wetland hydrology must be present,

____ Sandy gleyed Matrix (S4) ____ Redox Depressions (F8) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches): Hydric Soil Present? Yes No X

Remarks: 3 chroma with redox

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum one required; check all that apply) Secondary Indicators (2 or more required)
____ Surface Water (A1) ____Water-Stained Leaves (B9) (except MLRA ____ Water-Stained Leaves (B9) (MLRA 1, 2,
____ High Water Table (A2) 1, 2, 4A and 4B) - 4A and 4B)

_X_ Saturation (A3) ____ SaltCrust (B11) ____ Drainage Patterns (B10)

___ Water Marks (B1) ____ Agquatic Invertebrates (B13) ___ Dry-Season Water Table (C2)

____ Sediment Deposits (B2) ____ Hydrogen Sulfide Odor (C1) ____ Saturation Visible on Aerial Imagery (C9)
___ Drift Deposits (B3) ___ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (D2)

____ Algal Mat or Crust (B4) ____ Presence of Reduced Iron (C4) ____ Shallow Aquitard (D3)

___ Iron Deposits (B5) ___ Recent Iron Reduction in Plowed Soils (C6) __ FAC-Neutral Test (D5)

____ Surface Soil Cracks (B6) ____ Stunted or Stressed Plants (D1) (LRR A) ____ Raised Ant Mounds (D6) (LRR A)
___Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) Frost-Heave Hummocks (D7)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water table Present? Yes No _x __ Depth (inches):
Saturation Present? Yes X No Depth (inches): 14 inches Wetland Hydrology Present? Yes X No

(includes capillary fringe)

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

Remarks: Saturation at 14 inches
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Wetland name or number

RATING SUMMARY — Western Washington

Name of wetland (or ID #): Wetland A Date of site visit: 3/11/22
Rated by C. Douglas Trained by EcoIogy?Yes D_No Date of training 2007
HGM Class used for rating Depressional Wetland has multiple HGM classes?El_Y N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map

OVERALL WETLAND CATEGORY !l (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
X ___Category Ill - Total score =16-19 ?;?»(;c,:'grsee .
_______ Category IV —Total score =9 - 15 I(g%e;r of ratings
FUNCTION Improving Hydrologic Habitat important)
Water Quality . . . 9= H,HH
Circle the appropriate ratings 8 = H,H,M
Site Potential H M L H M L |H M L 7=HH,L
Landscape Potential | H M L H M L H M (L 7 =H,M,M
Value M L |[H ™ L [H ™M @ |TOTAL 6=HM,_L
s Baced 6 = M,M,M
core Based on
Ratings 6 7 4 17 >=HLL
g 5=M,M,L
4=M,LL
3=LLL

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY

Estuarine I 11

Wetland of High Conservation Value

Bog

Mature Forest

Old Growth Forest

P | | |

Coastal Lagoon I II

Interdunal I 1II III IV

None of the above X

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



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,H1.1,H14

Hydroperiods D14,H1.2

Location of outlet (can be added to map of hydroperiods) D1.1,D4.1

Boundary of area within 150 ft of the wetland (can be added to another figure) D2.2,D5.2

Map of the contributing basin D4.3,D5.3

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) D3.1,D3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) D3.3

Riverine Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Ponded depressions R1.1

Boundary of area within 150 ft of the wetland (can 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 R2.2,R2.3,R5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H2.3

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) R3.2,R3.3

Lake Fringe Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes L1.1, L41,H1.1,H1.4

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,H2.2,H2.3

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) L3.3

Slope Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Plant cover of dense trees, shrubs, and herbaceous plants S1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous plants S4.1

(can be added to figure above)

Boundary of 150 ft buffer (can be added to another figure) $2.1,55.1

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)

$3.1,§3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

S$3.3

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




Wetland name or number

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 OYES - the wetland class is Tidal Fringe - go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

ONO - Saltwater Tidal Fringe (Estuarine) OYES - Freshwater Tidal Fringe
If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. If it
is Saltwater Tidal Fringe it is an 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 OYES - The wetland class is Flats
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;
EIAt least 30% of the open water area is deeper than 6.6 ft (2 m).

@NO -goto4 OYES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
The wetland is on a slope (slope can be very gradual),
DThe 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 OYES - The wetland class is 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,
DThe overbank flooding occurs at least once every 2 years.
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@NO goto 6 @YES The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

[s the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.

ONO goto7 @YES - The wetland class is Depressional

[s 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 OYES - The wetland class is Depressional

8. 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

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the

rating.
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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:
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. 3
points =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 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):
Wetland has persistent, ungrazed, plants > 95% of area points =5
Wetland has persistent, ungrazed, plants > % of area points =3 3
Wetland has persistent, ungrazed plants > !/.0 of area points =1
Wetland has persistent, ungrazed plants <'/10 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 manual.

Area seasonally ponded is > % total area of wetland points =4 2
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 8

Rating of Site Potential If scoreis:[ ] 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 site?

D 2.1. Does the wetland unit receive stormwater discharges? Yes=1 No=0 1

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 2.3? 0
Source Yes=1 INo=0

Total for D 2 Add the points in the boxes above 2

Rating of Landscape Potential If scoreis:[ J3or4=H [X]1or2=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 0
303(d) list? Yes=1 (No=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 1

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 a 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 1

Rating of Value Ifscoreis:[ ]2-4=H [x]1=M []0=L Record the rating on the first page
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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 outflows 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 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 7
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 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 area of the wetland unit itself.
The area of the basin is less than 10 times the area of the unit points =5 0
The area of the basin is 10 to 100 times the area of the unit points = 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 11
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 1
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 1
>1 residence/ac, urban, commercial, agriculture, etc.)? Yes=1 No=0
Total forD 5 Add the points in the boxes above 3
Rating of Landscape Potential Ifscoreis:[X]3=H [Ji1or2=mM [Jo=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 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):
e  Flooding occurs in a sub-basin that is immediately down-gradient of unit. points = 2
e  Surface flooding problems are in a sub-basin farther down-gradient. points =1 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
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? 0
Yes=2 (No=0
Total for D 6 Add the points in the boxes above 1
Rating of Value If score is:J:LZ-4 =H 1 =M J:[O =L Record the rating on the first page
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These questions apply to wetlands of all HGM classes.
HABITAT FUNCTIONS - Indicators that site functions to provide important habitat

H 1.0. Does the site have the potential to provide habitat?

H 1.1. Structure of plant community: Indicators 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 class to meet the threshold
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: points = 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:

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).

__X_Permanently flooded or inundated 4 or more types present: points = 3
__ X Seasonally flooded or inundated 3 types present: points = 2
___ 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

___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 include Eurasian milfoil, reed canarygrass, purple loosestrife, 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 classes 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.

D e

None = 0 points Low =1 point Moderate = 2 points

All three diagrams m

in this row
are HIGH = 3points
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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.
_X_Large, downed, woody debris within the wetland (> 4 in diameter and 6 ft long).
__X_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)

__X_Stable steep banks of fine material that might be used by beaver or muskrat for denning (> 30 degree 4
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed)
__ XAt 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
strata)
Total forH 1 Add the points in the boxes above 11
Rating of Site Potential If score is:g15-18 =H 7-14 =M QO-G =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).
Calculate: % undisturbed habitat_ 5 + [(% moderate and low intensity land uses)/2] 0 = 5%
If total accessible habitat is:
>'/5(33.3%) of 1 km Polygon points = 3 0
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 10 +[(% moderate and low intensity land uses)/2] 10 = 20 9%
Undisturbed habitat > 50% of Polygon points =3 1
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) -2
<50% of 1 km Polygon is high intensity points = 0
Total for H 2 _ _ _ Add the points in the boxes above -1
Rating of Landscape Potential If score is:_D_4-6 =H ﬂ1-3 =M E_< 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 policies? Choose only the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria: points = 2
— It has 3 or more priority habitats within 100 m (see next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
— Itis mapped as a location for an individual WDFW priority species 0
— Itis a Wetland of High Conservation Value as determined by the Department of Natural Resources
— It has been categorized as an important habitat site in a local or regional comprehensive plan, in a
Shoreline Master Plan, or in a watershed plan
Site has 1 or 2 priority habitats (listed on next page) within 100 m points =1
Site does not meet any of the criteria above points =0
Rating of Value If score is:_D_Z =H _El_l =M _EI_O =L Record the rating on the first page
Wetland 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. 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: This question is
independent of the land use between the wetland unit and the priority habitat.

— 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 descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— 0Old-growth/Mature forests: 0Old-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.

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 - see web 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 descriptions in WDFW PHS report p. 161 - see web link above).

— 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 are in WDFW report -
see web link on previous page).

— 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 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.

—2 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 > 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

Wetland Type

Check off any criteria that apply to the wetland. Circle the category when the appropriate criteria are met.

Category

SC 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
— The dominant water regime is tidal,
— Vegetated, and
— With a salinity greater than 0.5 ppt OYes -GotoSC1.1 @No= Not an estuarine wetland

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
Yes = Category | ONO -GotoSC1.2

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
— 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 Spartina, see page 25)
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. OYes = Category | ONo = Category Il

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 Wetlands of High
Conservation Value? OYes - GotoSC2.2 ONo -GotoSC2.3
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
OYes = Category | @No = Not a WHCV
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http://www1l.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
Yes — Contact WNHP/WDNR and go to SC 2.4 ONo = Not a 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 | ONo = Not a WHCV

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 YES you will still 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 — Go to SC 3.3 ONO -GotoSC3.2

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? OYes -GotoSC3.3 ONO =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 4? OYes =Is a Category | bog ONo - 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
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,
western 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?

OYes =Is a Category | bog @No =Is not a bog
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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 YES you will still need to rate

the wetland based on its functions.

— 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 cm).

OYes = Category | @No = Not a forested wetland for this section

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
— The 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)
OYes —-GotoSC5.1 @No = Not a wetland in a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions?
— The 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).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.

— 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 SR 103

— Grayland-Westport: Lands west of SR 105

— Ocean Shores-Copalis: Lands west of SR 115 and SR 109
OYes —GotoSC6.1 @No = not an interdunal wetland for rating

SC 6.1. 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)? OYes = Category | ONo - GotoSC6.2
SC6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?
Ores = category 1t (ONo - Go to SC6.3

SC 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?
OYes = Category lll @No = Category 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 #): Wetland B Date of site visit: 3/11/22
Rated by C. Douglas Trained by EcoIogy?Yes D_No Date of training 2007
HGM Class used for rating Depressional Wetland has multiple HGM classes?El_Y N

NOTE: Form is not complete without the figures requested (figures can be combined).
Source of base aerial photo/map

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 Il — Total score =20-22 function based
Category Ill — Total score =16-19 ?;?»(;c,:'grsee .
X Category IV —Total score =9 - 15 I(g%e;r of ratings
FUNCTION Improving Hydrologic Habitat important)
Water Quality . . . 9= H,HH
Circle the appropriate ratings 8 = H,H,M
Site Potential H M L H M @& [H M L 7=HH,_L
Landscape Potential | H M L H M L H M (L 7 =H,M,M
Value M L |H M © |H M @ |TOTAL 6=HM,L
S Based 6 =MMM
core Based on
Ratings 7 4 3 14 >=HLL
g 5=M,M,L
4=M,LL
3=LL,L

2. Category based on SPECIAL CHARACTERISTICS of wetland

CHARACTERISTIC CATEGORY

Estuarine I 11

Wetland of High Conservation Value

Bog

Mature Forest

Old Growth Forest

P | | |

Coastal Lagoon I II

Interdunal I 1II III IV

None of the above X
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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,H1.1,H14

Hydroperiods D14,H1.2

Location of outlet (can be added to map of hydroperiods) D1.1,D4.1

Boundary of area within 150 ft of the wetland (can be added to another figure) D2.2,D5.2

Map of the contributing basin D4.3,D5.3

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) D3.1,D3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web) D3.3

Riverine Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Ponded depressions R1.1

Boundary of area within 150 ft of the wetland (can 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 R2.2,R2.3,R5.2

1 km Polygon: Area that extends 1 km from entire wetland edge - including H21,H22,H2.3

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) R3.2,R3.3

Lake Fringe Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes L1.1, L41,H1.1,H1.4

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,H2.2,H2.3

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) L3.3

Slope Wetlands

Map of: To answer questions: Figure #
Cowardin plant classes H1.1,H1.4

Hydroperiods H1.2

Plant cover of dense trees, shrubs, and herbaceous plants S1.3

Plant cover of dense, rigid trees, shrubs, and herbaceous plants S4.1

(can be added to figure above)

Boundary of 150 ft buffer (can be added to another figure) $2.1,55.1

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)

$3.1,§3.2

Screen capture of list of TMDLs for WRIA in which unit is found (from web)

S$3.3
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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 OYES - the wetland class is Tidal Fringe - go to 1.1

1.1 Is the salinity of the water during periods of annual low flow below 0.5 ppt (parts per thousand)?

ONO - Saltwater Tidal Fringe (Estuarine) OYES - Freshwater Tidal Fringe
If your wetland can be classified as a Freshwater Tidal Fringe use the forms for Riverine wetlands. If it
is Saltwater Tidal Fringe it is an 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 OYES - The wetland class is Flats
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;
EIAt least 30% of the open water area is deeper than 6.6 ft (2 m).

@NO -goto4 OYES - The wetland class is Lake Fringe (Lacustrine Fringe)

4. Does the entire wetland unit meet all of the following criteria?
The wetland is on a slope (slope can be very gradual),
DThe 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 OYES - The wetland class is 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,
DThe overbank flooding occurs at least once every 2 years.

Wetland Rating System for Western WA: 2014 Update 3
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@NO goto 6 @YES The wetland class is Riverine
NOTE: The Riverine unit can contain depressions that are filled with water when the river is not
flooding

[s the entire wetland unit in a topographic depression in which water ponds, or is saturated to the
surface, at some time during the year? This means that any outlet, if present, is higher than the interior
of the wetland.

ONO goto7 @YES - The wetland class is Depressional

[s 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 OYES - The wetland class is Depressional

8. 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

Ifyou are still unable to determine which of the above criteria apply to your wetland, or if you have
more than 2 HGM classes within a wetland boundary, classify the wetland as Depressional for the

rating.

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



Wetland name or number

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:
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. 3
points =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 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):
Wetland has persistent, ungrazed, plants > 95% of area points =5
Wetland has persistent, ungrazed, plants > % of area points =3 0
Wetland has persistent, ungrazed plants > !/.0 of area points =1
Wetland has persistent, ungrazed plants <'/10 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 manual.

Area seasonally ponded is > % total area of wetland 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 7

Rating of Site Potential If scoreis:[ ] 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 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 2.3? 0
Source Yes=1 INo=0

Total for D 2 Add the points in the boxes above 1

Rating of Landscape Potential If scoreis:[ J3or4=H [X]1or2=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 0
303(d) list? Yes=1 (No=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 1

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 a 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 1

Rating of Value Ifscoreis:[ ]2-4=H [x]1=M []0=L Record the rating on the first page
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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 outflows 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 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 0
Marks are at least 0.5 ft to < 2 ft from surface or bottom of outlet points = 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 area of the wetland unit itself.
The area of the basin is less than 10 times the area of the unit points =5 0
The area of the basin is 10 to 100 times the area of the unit points = 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 4
Rating of Site Potential Ifscoreis:[ ]12-16=H [ ]|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 5.2.1s >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. Is more than 25% of the contributing basin of the wetland covered with intensive human land uses (residential at 1
>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 If score is:[13=H [X]1or2=M [Jo=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 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):
e  Flooding occurs in a sub-basin that is immediately down-gradient of unit. points = 2
e  Surface flooding problems are in a sub-basin farther down-gradient. points =1 0
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
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? 0
Yes=2 (No=0
Total for D 6 Add the points in the boxes above 0
Rating of Value If score is:J:LZ-4 =H J:Ll =M 0 =L Record the rating on the first page
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These questions apply to wetlands of all HGM classes.
HABITAT FUNCTIONS - Indicators that site functions to provide important habitat

H 1.0. Does the site have the potential to provide habitat?

H 1.1. Structure of plant community: Indicators 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 class to meet the threshold
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: points = 4
__ Emergent 3 structures: points = 2
____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:

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
___ Seasonally flooded or inundated 3 types present: points = 2
____Occasionally 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

____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 include Eurasian milfoil, reed canarygrass, purple loosestrife, 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 classes 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.

D e

None = 0 points Low =1 point Moderate = 2 points

All three diagrams m

in this row
are HIGH = 3points
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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)
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 0
slope) OR signs of recent beaver activity are present (cut shrubs or trees that have not yet weathered
where wood is exposed)

____Atleast % 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

strata)
Total forH 1 Add the points in the boxes above 1
Rating of Site Potential If score is:g15-18 =H g7-14 =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).
Calculate: % undisturbed habitat_0 + [(% moderate and low intensity land uses)/2] 0 = 0%
If total accessible habitat is:
>'/5(33.3%) of 1 km Polygon points =3 0
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 10 +[(% moderate and low intensity land uses)/2] 10 = 20 9%
Undisturbed habitat > 50% of Polygon points =3 1
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) -2
<50% of 1 km Polygon is high intensity points = 0
Total for H 2 _ _ _ Add the points in the boxes above -1
Rating of Landscape Potential If score is:_D_4-6 =H ﬂ1-3 =M E_< 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 policies? Choose only the highest score
that applies to the wetland being rated.
Site meets ANY of the following criteria: points = 2
— It has 3 or more priority habitats within 100 m (see next page)
— It provides habitat for Threatened or Endangered species (any plant or animal on the state or federal lists)
— Itis mapped as a location for an individual WDFW priority species 0
— Itis a Wetland of High Conservation Value as determined by the Department of Natural Resources
— It has been categorized as an important habitat site in a local or regional comprehensive plan, in a

Shoreline Master Plan, or in a watershed plan

Site has 1 or 2 priority habitats (listed on next page) within 100 m points =1

Site does not meet any of the criteria above points =0
Rating of Value If score is:_D_Z =H _El_l =M _EI_O =L Record the rating on the first page
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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://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: This question is
independent of the land use between the wetland unit and the priority habitat.

— 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 descriptions in WDFW PHS report).

— Herbaceous Balds: Variable size patches of grass and forbs on shallow soils over bedrock.

— 0Old-growth/Mature forests: 0Old-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.

— Oregon White Oak: Woodland stands of pure oak or oak/conifer associations where canopy coverage of the oak
component is important (full descriptions in WDFW PHS report p. 158 - see web 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 descriptions in WDFW PHS report p. 161 - see web link above).

— 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 are in WDFW report -
see web link on previous page).

— 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 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.

— 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 > 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

Wetland Type

Check off any criteria that apply to the wetland. Circle the category when the appropriate criteria are met.

Category

SC 1.0. Estuarine wetlands
Does the wetland meet the following criteria for Estuarine wetlands?
— The dominant water regime is tidal,
— Vegetated, and
— With a salinity greater than 0.5 ppt OYes -GotoSC1.1 @No= Not an estuarine wetland

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
Yes = Category | ONO -GotoSC1.2

SC 1.2. Is the wetland unit at least 1 ac in size and meets at least two of the following three conditions?
— 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 Spartina, see page 25)
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.
— The wetland has at least two of the following features: tidal channels, depressions with open water, or
contiguous freshwater wetlands. OYes = Category | ONo = Category Il

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 Wetlands of High
Conservation Value? OYes - GotoSC2.2 ONo -GotoSC2.3
SC 2.2. Is the wetland listed on the WDNR database as a Wetland of High Conservation Value?
OYes = Category | @No = Not a WHCV
SC 2.3. Is the wetland in a Section/Township/Range that contains a Natural Heritage wetland?
http://www1l.dnr.wa.gov/nhp/refdesk/datasearch/wnhpwetlands.pdf
Yes — Contact WNHP/WDNR and go to SC 2.4 ONo = Not a 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 | ONo = Not a WHCV

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 YES you will still 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 — Go to SC 3.3 ONO -GotoSC3.2

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? OYes -GotoSC3.3 ONO =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 4? OYes =Is a Category | bog ONo - 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
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,
western 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?

OYes =Is a Category | bog @No =Is not a bog

Wetland Rating System for Western WA: 2014 Update 16
Rating Form - Effective January 1, 2015




Wetland name or number

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 YES you will still need to rate

the wetland based on its functions.

— 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 cm).

OYes = Category | @No = Not a forested wetland for this section

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
— The 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)
OYes —-GotoSC5.1 @No = Not a wetland in a coastal lagoon
SC5.1. Does the wetland meet all of the following three conditions?
— The 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).
— At least % of the landward edge of the wetland has a 100 ft buffer of shrub, forest, or un-grazed or un-
mowed grassland.

— The wetland is larger than ‘/;, ac (4350 ft’)
@Yes = Category | ONo = 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 SR 103

— Grayland-Westport: Lands west of SR 105

— Ocean Shores-Copalis: Lands west of SR 115 and SR 109
OYes —GotoSC6.1 @No = not an interdunal wetland for rating

SC 6.1. 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)? OYes = Category | ONo - GotoSC6.2
SC6.2. Is the wetland 1 ac or larger, or is it in a mosaic of wetlands that is 1 ac or larger?
Ores = category 1t (ONo - Go to SC6.3

SC 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?
OYes = Category lll @No = Category IV

Category of wetland based on Special Characteristics
If you answered No for all types, enter “Not Applicable” on Summary Form

Wetland Rating System for Western WA: 2014 Update 17
Rating Form - Effective January 1, 2015




Appendix D
Owner Letter




March 30, 2022

Re: Sessler Parcel 0420174075
NE Corner Ponding

Tyler,

Thank you for calling to discuss the water ponding you found on the property we sold to you in
November. I'm happy to provide you with a history of this parcel as it relates to storm water and

farming activities.

My wife and | have owned this property for over 20 years at the time of selling it in November
2021. During that time, there were two old barns on the property as it was used as an animal
farm. At no point in our ownership period was there standing water on the property.

We had torn down the shed structures since a rise in homeless and transient activity started to
plague the Freeman Road area. In addition to this work, we had begun to relocate soil from the
northeast corner of the property (adjacent to the WSDOT shared property line) to the location of
the sheds, with the intent of raising the elevation in the footprint of the sheds. While excavating
soil from the northeast, we noticed groundwater seeping up, which led us to stop using material
from that location.

We left the source for the soil relocation bare and flat, which resulted in slightly lower elevation
than surrounding areas. At no point during our 20+ year ownership was there ponding on-site or
even puddles forming during heavy rain events. We knew we had to keep the property relatively
dry due to recurring farming activities throughout our ownership.
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7.0 OTHER PERMITS



7.0

OTHER PERMITS

Other permits for this project site include:
 NPDES General Permit from the Department of Ecology
» Site Development Permit from the City of Puyallup
* Grade and Fill Permit from the City of Puyallup

* Right of Way Permits from the City of Puyallup and Fife
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8.0 CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN

A complete Construction Stormwater Pollution Prevention Plan will be included during future construction
submittals.
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9.0 OPERATIONS AND MAINTENANCE MANUAL



9.0 OPERATION AND MAINTENANCE MANUAL

See below for operation and maintenance requirements for flow control facilities, water quality facilities,
and conveyance systems from the DOE SWMM. This section shall be updated as needed to reflect all
chosen BMPs.



APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 3 — DETENTION TANKS AND VAULTS

Maintenance
Component

Defect or Problem

Conditions When Maintenance is Needed

Results Expected When
Maintenance is Performed

Site

Trash and debris

Any trash and debris which exceed 1 cubic foot
per 1,000 square feet (this is about equal to the
amount of trash it would take to fill up one
standard size office garbage can). In general,
there should be no visual evidence of dumping.

Trash and debris cleared from site.

Noxious weeds

Any noxious or nuisance vegetation which may
constitute a hazard to County personnel or the
public.

Noxious and nuisance vegetation
removed according to applicable
regulations. No danger of noxious
vegetation where County personnel
or the public might normally be.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Grass/groundcover

Grass or groundcover exceeds 18 inches in
height.

Grass or groundcover mowed to a
height no greater than 6 inches.

Tank or Vault
Storage Area

Trash and debris

Any trash and debris accumulated in vault or
tank (includes floatables and non-floatables).

No trash or debris in vault.

Sediment
accumulation

Accumulated sediment depth exceeds 10% of
the diameter of the storage area for % length of
storage vault or any point depth exceeds 15% of
diameter. Example: 72-inch storage tank would
require cleaning when sediment reaches depth of
7 inches for more than %z length of tank.

All sediment removed from storage
area.

Tank Structure

Plugged air vent

Any blockage of the vent.

Tank or vault freely vents.

Tank bent out of
shape

Any part of tank/pipe is bent out of shape more
than 10% of its design shape.

Tank repaired or replaced to design.

Gaps between
sections, damaged
joints or cracks or
tears in wall

A gap wider than Yz-inch at the joint of any tank
sections or any evidence of soil particles entering
the tank at a joint or through a wall.

No water or soil entering tank
through joints or walls.

Vault Structure

Damage to wall,
frame, bottom, and/or
top slab

Cracks wider than Yz-inch, any evidence of soil
entering the structure through cracks or qualified
inspection personnel determines that the vault is
not structurally sound.

Vault is sealed and structurally
sound.

Inlet/Outlet Pipes

Sediment
accumulation

Sediment filling 20% or more of the pipe.

Inlet/outlet pipes clear of sediment.

Trash and debris

Trash and debris accumulated in inlet/outlet
pipes (includes floatables and non-floatables).

No trash or debris in pipes.

Damaged

Cracks wider than z-inch at the joint of the
inlet/outlet pipes or any evidence of soil entering
at the joints of the inlet/outlet pipes.

No cracks more than Y4-inch wide at
the joint of the inlet/outlet pipe.
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APPENDIX A MAINTENANCE REQUIREMENTS FLOW CONTROL, CONVEYANCE, AND WQ FACILITIES

Maintenance
Component

Defect or Problerr-1

NO. 3 — DETENTION TANKS AND VAULTS

Conditions When Maintenance is Needed )

Results Expected When
Maintenance is Performed

Access Manhole

Cover/lid not in place

Cover/lid is missing or only partially in place.
Any open manhole requires immediate
maintenance.

Manhole access covered.

Locking mechanism
not working

Mechanism cannot be opened by one
maintenance person with proper tools. Bolts
cannot be seated. Self-locking cover/lid does not
work.

Mechanism opens with proper tools.

Cover/lid difficult to
remove

One maintenance person cannot remove
cover/lid after applying 80 Ibs of lift.

Cover/lid can be removed and
reinstalled by one maintenance
person.

Ladder rungs unsafe

Missing rungs, misalignment, rust, or cracks.

Ladder meets design standards.
Allows maintenance person safe
access.

Large access
doors/plate

Damaged or difficult
to open

Large access doors or plates cannot be
opened/removed using normal equipment.

Replace or repair access door so it
can opened as designed.

Gaps, doesn't cover
completely

Large access doors not flat and/or access
opening not completely covered.

Doors close flat; covers access
opening completely.

Lifting Rings missing,
rusted

Lifting rings not capable of lifting weight of door
or plate.

Lifting rings sufficient to lift or
remove door or plate.

4/24/2016
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APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 5 - CATCH BASINS AND MANHOLES

Maintenance
Component

Defect or Problem

Condition When Maintenance is Needed

Results Expected When
Maintenance is Performed

Structure

Sediment

Sediment exceeds 60% of the depth from the
bottom of the catch basin to the invert of the
lowest pipe into or out of the catch basin or is
within 6 inches of the invert of the lowest pipe
into or out of the catch basin.

Sump of catch basin contains no
sediment.

Trash and debris

Trash or debris of more than 2 cubic foot which
is located immediately in front of the catch basin
opening or is blocking capacity of the catch basin
by more than 10%.

No Trash or debris blocking or
potentially blocking entrance to
catch basin.

Trash or debris in the catch basin that exceeds

'3 the depth from the bottom of basin to invert
the lowest pipe into or out of the basin.

No trash or debris in the catch
basin.

Dead animals or vegetation that could generate
odors that could cause complaints or dangerous
gases (e.g., methane).

No dead animals or vegetation
present within catch basin.

Deposits of garbage exceeding 1 cubic foot in
volume.

No condition present which would
attract or support the breeding of
insects or rodents.

Damage to frame
and/or top slab

Corner of frame extends more than % inch past
curb face into the street (If applicable).

Frame is even with curb.

Top slab has holes larger than 2 square inches
or cracks wider than 4 inch.

Top slab is free of holes and cracks.

Frame not sitting flush on top slab, i.e.,
separation of more than % inch of the frame from
the top slab.

Frame is sitting flush on top slab.

Cracks in walls or
bottom

Cracks wider than %z inch and longer than 3 feet,
any evidence of soil particles entering catch
basin through cracks, or maintenance person
judges that catch basin is unsound.

Catch basin is sealed and is
structurally sound.

Cracks wider than 2 inch and longer than 1 foot
at the joint of any inlet/outlet pipe or any
evidence of soil particles entering catch basin
through cracks.

No cracks more than /4 inch wide at
the joint of inlet/outlet pipe.

Settlement/
misalignment

Catch basin has settled more than 1 inch or has
rotated more than 2 inches out of alignment.

Basin replaced or repaired to design
standards.

Damaged pipe joints

Cracks wider than 2-inch at the joint of the
inlet/outlet pipes or any evidence of soil entering
the catch basin at the joint of the inlet/outlet
pipes.

No cracks more than Ys-inch wide at
the joint of inlet/outlet pipes.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Inlet/Outlet Pipe

Sediment
accumulation

Sediment filling 20% or more of the pipe.

Inlet/outlet pipes clear of sediment.

Trash and debris

Trash and debris accumulated in inlet/outlet
pipes (includes floatables and non-floatables).

No trash or debris in pipes.
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Damaged

Cracks wider than 2-inch at the joint of the
inlet/outlet pipes or any evidence of soil entering
at the joints of the inlet/outlet pipes.

No cracks more than Ys-inch wide at
the joint of the inlet/outlet pipe.
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APPENDIX A MAINTENANCE REQUIREMENTS FLOW CONTROL, CONVEYANCE, AND WQ FACILITIES

Maintenance
Component

Defect or Problerr-1

NO. 5 - CATCH BASINS AND MANHOLES

Condition When Maintenance is Needed

Results Expected When
Maintenance is Performed

Metal Grates
(Catch Basins)

Unsafe grate opening

Grate with opening wider than “/ginch.

Grate opening meets design
standards.

Trash and debris

Trash and debris that is blocking more than 20%
of grate surface.

Grate free of trash and debris.
footnote to guidelines for disposal

Damaged or missing

Grate missing or broken member(s) of the grate.
Any open structure requires urgent
maintenance.

Grate is in place and meets design
standards.

Manhole Cover/Lid Cover/lid not in place Cover/lid is missing or only partially in place. Cover/lid protects opening to
Any open structure requires urgent structure.
maintenance.
Locking mechanism Mechanism cannot be opened by one Mechanism opens with proper tools.
Not Working maintenance person with proper tools. Bolts
cannot be seated. Self-locking cover/lid does not
work.
Cover/lid difficult to One maintenance person cannot remove Cover/lid can be removed and
Remove cover/lid after applying 80 Ibs. of lift. reinstalled by one maintenance
person.
4/24/2016 2016 Surface Water Design Manual — Appendix A
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APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 6 - CONVEYANCE PIPES AND DITCHES

Maintenance

Defect or Problem

Conditions When Maintenance is Needed

Results Expected When

square feet of ditch and slopes.

Component Maintenance is Performed
Pipes Sediment & debris Accumulated sediment or debris that exceeds Water flows freely through pipes.
accumulation 20% of the diameter of the pipe.
Vegetation/roots Vegetation/roots that reduce free movement of Water flows freely through pipes.
water through pipes.
Contaminants and Any evidence of contaminants or pollution such Materials removed and disposed of
pollution as oil, gasoline, concrete slurries or paint. according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.
Damage to protective Protective coating is damaged; rust or corrosion Pipe repaired or replaced.
coating or corrosion is weakening the structural integrity of any part of
pipe.
Damaged Any dent that decreases the cross section area Pipe repaired or replaced.
of pipe by more than 20% or is determined to
have weakened structural integrity of the pipe.
Ditches Trash and debris Trash and debris exceeds 1 cubic foot per 1,000 Trash and debris cleared from

ditches.

Sediment
accumulation

Accumulated sediment that exceeds 20% of the
design depth.

Ditch cleaned/flushed of all
sediment and debris so that it
matches design.

Noxious weeds

Any noxious or nuisance vegetation which may
constitute a hazard to County personnel or the
public.

Noxious and nuisance vegetation
removed according to applicable
regulations. No danger of noxious
vegetation where County personnel
or the public might normally be.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Vegetation

Vegetation that reduces free movement of water
through ditches.

Water flows freely through ditches.

Erosion damage to
slopes

Any erosion observed on a ditch slope.

Slopes are not eroding.

Rock lining out of
place or missing (If
Applicable)

One layer or less of rock exists above native soil
area 5 square feet or more, any exposed native
soil.

Replace rocks to design standards.
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APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 8 - ENERGY DISSIPATERS

Maintenance
Component

Defect or Problem

Conditions When Maintenance is Needed

Results Expected When
Maintenance is Performed.

Site

Trash and debris

Trash and/or debris accumulation.

Dissipater clear of trash and/or
debris.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Rock Pad

Missing or moved
Rock

Only one layer of rock exists above native soil in
area five square feet or larger or any exposure of
native soil.

Rock pad prevents erosion.

Dispersion Trench

Pipe plugged with
sediment

Accumulated sediment that exceeds 20% of the
design depth.

Pipe cleaned/flushed so that it
matches design.

Not discharging water
properly

Visual evidence of water discharging at
concentrated points along trench (normal
condition is a “sheet flow” of water along trench).

Water discharges from feature by
sheet flow.

Perforations plugged.

Over 1/4 of perforations in pipe are plugged with
debris or sediment.

Perforations freely discharge flow.

Water flows out top of
“distributor” catch
basin.

Water flows out of distributor catch basin during
any storm less than the design storm.

No flow discharges from distributor
catch basin.

Receiving area over-
saturated

Water in receiving area is causing or has
potential of causing landslide problems.

No danger of landslides.

post, baffles or side of
chamber

original size or any concentrated worn spot
exceeding one square foot which would make
structure unsound.

Gabions Damaged mesh Mesh of gabion broken, twisted or deformed so Mesh is intact, no rock missing.
structure is weakened or rock may fall out.
Corrosion Gabion mesh shows corrosion through more All gabion mesh capable of
than % of its gage. containing rock and retaining
designed form.
Collapsed or Gabion basket shape deformed due to any All gabion baskets intact, structure
deformed baskets cause. stands as designed.
Missing rock Any rock missing that could cause gabion to No rock missing.
loose structural integrity.
Manhole/Chamber Worn or damaged Structure dissipating flow deteriorates to 2 or Structure is in no danger of failing.

Damage to wall,
frame, bottom, and/or
top slab

Cracks wider than 2-inch or any evidence of soil
entering the structure through cracks, or
maintenance inspection personnel determines
that the structure is not structurally sound.

Manhole/chamber is sealed and
structurally sound.

Damaged pipe joints

Cracks wider than z-inch at the joint of the
inlet/outlet pipes or any evidence of soil entering
the structure at the joint of the inlet/outlet pipes.

No soil or water enters and no water
discharges at the joint of inlet/outlet
pipes.
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APPENDIX A MAINTENANCE REQUIREMENTS FLOW CONTROL, CONVEYANCE, AND WQ FACILITIES

Maintenance
Component

NO. 9 - FENCING

Defect or Problerr-1

Conditions When Maintenance is Needed )

Results Expected When
Maintenance is Performed

Site

Erosion or holes
under fence

Erosion or holes more than 4 inches high and 12-
18 inches wide permitting access through an
opening under a fence.

No access under the fence.

Wood Posts, Boards
and Cross Members

Missing or damaged
parts

Missing or broken boards, post out of plumb by
more than 6 inches or cross members broken

No gaps on fence due to missing or
broken boards, post plumb to within
1%z inches, cross members sound.

Weakened by rotting
or insects

Any part showing structural deterioration due to
rotting or insect damage

All parts of fence are structurally
sound.

Damaged or failed
post foundation

Concrete or metal attachments deteriorated or
unable to support posts.

Post foundation capable of
supporting posts even in strong
wind.

Metal Posts, Rails

Damaged parts

Post out of plumb more than 6 inches.

Post plumb to within 1%z inches.

A-14

and Fabric - - -
Top rails bent more than 6 inches. Top rail free of bends greater than
1 inch.
Any part of fence (including post, top rails, and Fence is aligned and meets design
fabric) more than 1 foot out of design alignment. standards.
Missing or loose tension wire. Tension wire in place and holding
fabric.
Deteriorated paint or Part or parts that have a rusting or scaling Structurally adequate posts or parts
protective coating condition that has affected structural adequacy. with a uniform protective coating.
Openings in fabric Openings in fabric are such that an 8-inch Fabric mesh openings within 50% of
diameter ball could fit through. grid size.
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APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 10 - GATES/BOLLARDS/ACCESS BARRIERS

Maintenance
Component

Defect or Problem

Conditions When Maintenance is Needed

Results Expected When
Maintenance is Performed

Chain Link Fencing
Gate

Damaged or missing
members

Missing gate.

Gates in place.

Broken or missing hinges such that gate cannot
be easily opened and closed by a maintenance
person.

Hinges intact and lubed. Gate is
working freely.

Gate is out of plumb more than 6 inches and
more than 1 foot out of design alignment.

Gate is aligned and vertical.

Missing stretcher bar, stretcher bands, and ties.

Stretcher bar, bands, and ties in
place.

Locking mechanism
does not lock gate

Locking device missing, no-functioning or does
not link to all parts.

Locking mechanism prevents
opening of gate.

Openings in fabric

Openings in fabric are such that an 8-inch
diameter ball could fit through.

Fabric mesh openings within 50% of
grid size.

Bar Gate Damaged or missing Cross bar does not swing open or closed, is Cross bar swings fully open and
cross bar missing or is bent to where it does not prevent closed and prevents vehicle access.
vehicle access.
Locking mechanism Locking device missing, no-functioning or does Locking mechanism prevents
does not lock gate not link to all parts. opening of gate.
Support post Support post does not hold cross bar up. Cross bar held up preventing vehicle
damaged access into facility.
Bollards Damaged or missing Bollard broken, missing, does not fit into support No access for motorized vehicles to
hole or hinge broken or missing. get into facility.
Does not lock Locking assembly or lock missing or cannot be No access for motorized vehicles to
attached to lock bollard in place. get into facility.
Boulders Dislodged Boulders not located to prevent motorized No access for motorized vehicles to

vehicle access.

get into facility.

Circumvented

Motorized vehicles going around or between
boulders.

No access for motorized vehicles to
get into facility.
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APPENDIX A MAINTENANCE REQUIREMENTS FLOW CONTROL, CONVEYANCE, AND WQ FACILITIES

Maintenance
Component

Defect or Problerr-1

NO. 11 — GROUNDS (LANDSCAPING)

Conditions When Maintenance is Needed )

Results Expected When
Maintenance is Performed

Site

Trash or litter

Any trash and debris which exceed 1 cubic foot
per 1,000 square feet (this is about equal to the
amount of trash it would take to fill up one
standard size office garbage can). In general,
there should be no visual evidence of dumping.

Trash and debris cleared from site.

Noxious weeds

Any noxious or nuisance vegetation which may
constitute a hazard to County personnel or the
public.

Noxious and nuisance vegetation
removed according to applicable
regulations. No danger of noxious
vegetation where County personnel
or the public might normally be.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

broken which affect more than 25% of the total
foliage of the tree or shrub.

Grass/groundcover Grass or groundcover exceeds 18 inches in Grass or groundcover mowed to a
height. height no greater than 6 inches.
Trees and Shrubs Hazard Any tree or limb of a tree identified as having a No hazard trees in facility.
potential to fall and cause property damage or
threaten human life. A hazard tree identified by
a qualified arborist must be removed as soon
as possible.
Damaged Limbs or parts of trees or shrubs that are split or Trees and shrubs with less than 5%

of total foliage with split or broken
limbs.

Trees or shrubs that have been blown down or
knocked over.

No blown down vegetation or
knocked over vegetation. Trees or
shrubs free of injury.

Trees or shrubs which are not adequately
supported or are leaning over, causing exposure
of the roots.

Tree or shrub in place and
adequately supported; dead or
diseased trees removed.

4/24/2016
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APPENDIX A MAINTENANCE REQUIREMENTS FOR FLOW CONTROL, CONVEYANCE, AND WQ

FACILITIES

NO. 12 - ACCESS ROADS

Maintenance
Component

Defect or Problem

Condition When Maintenance is Needed

Results Expected When
Maintenance is Performed

Site

Trash and debris

Trash and debris exceeds 1 cubic foot per 1,000
square feet (i.e., trash and debris would fill up
one standards size garbage can).

Roadway drivable by maintenance
vehicles.

Debris which could damage vehicle tires or
prohibit use of road.

Roadway drivable by maintenance
vehicles.

Contaminants and
pollution

Any evidence of contaminants or pollution such
as oil, gasoline, concrete slurries or paint.

Materials removed and disposed of
according to applicable regulations.
Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Blocked roadway

Any obstruction which reduces clearance above
road surface to less than 14 feet.

Roadway overhead clear to 14 feet
high.

Any obstruction restricting the access to a 10- to
12 foot width for a distance of more than 12 feet
or any point restricting access to less than a 10
foot width.

At least 12-foot of width on access
road.

Road Surface

Erosion, settlement,
potholes, soft spots,
ruts

Any surface defect which hinders or prevents
maintenance access.

Road drivable by maintenance
vehicles.

Vegetation on road
surface

Trees or other vegetation prevent access to
facility by maintenance vehicles.

Maintenance vehicles can access
facility.

Shoulders and

Erosion

Erosion within 1 foot of the roadway more than 8

Shoulder free of erosion and

Ditches inches wide and 6 inches deep. matching the surrounding road.
Weeds and brush Weeds and brush exceed 18 inches in height or Weeds and brush cut to 2 inches in
hinder maintenance access. height or cleared in such a way as to
allow maintenance access.
Modular Grid Contaminants and Any evidence of contaminants or pollution such Materials removed and disposed of
Pavement pollution as oil, gasoline, concrete slurries or paint. according to applicable regulations.

Source control BMPs implemented if
appropriate. No contaminants
present other than a surface oil film.

Damaged or missing

Access surface compacted because of broken
on missing modular block.

Access road surface restored so
road infiltrates.
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