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1.0 Project Overview
1.1 Purpose and Scope

This report accompanies the civil engineering plans and documents for the Thorndyke
Elementary School Addition project located on Parcel No. 004200-0280 in King County,
Washington. The parcel is approximately 11.62 acres in total size and the area affected by
redevelopment is approximately 0.34 acre. Refer to Exhibit 1-2 for a Vicinity Map.

The new improvements include construction of a two-classroom modular addition, new overflow
parking, and an upgraded Early Learning play area. An underdrained soccer field in the
southeast corner of the site is included as an alternative. Stormwater will be collected and routed
to either the new detention facilities or the existing offsite bypass system. Stormwater
management will comply with the 2016 King County Surface Water Design Manual (KCSWDM),
as adopted by City of Tukwila.

1.2 Existing Conditions

The existing site is developed with asphalt-paved parking lots and playground, a school building,
a concrete covered play area, and vegetated areas. Access to the site is from the South 150"
Street right-of-way.

The site has roughly 8 feet of fall across the developed portion of the site, with the highest point
along the northern boundary at roughly 226 feet, and the lowest point along the southern
boundary at roughly 218 feet. The site also has a general slope from the northwest to the
southeast. The existing 24-inch offsite bypass system provides stormwater collection for the east
side of the parcel. Another existing main storm drain conveys stormwater that is generated in the
west side of the parcel. These structures convey the stormwater to the control structure in the
south side of the parcel that flows offsite. The area southwest of the school building sheet flows
to catch basins located in the plaza and roundabout area; (see Exhibit 1-3, Existing Conditions
Map). All structures connect to a storm system leading water south offsite, leading to the Green
River; therefore, the project site is part of a single Threshold Discharge Area (TDA).

According to the USGS (Exhibit 1-5), the site soils consist of Glacial Till (Qvt). A geotechnical
report was prepared by GeoEngineers, Inc. on August 20, 2018, giving additional soil information
(see Exhibit 6-1).

1.3 Post-Development Conditions

The project proposes to construct a new overflow parking area, a two-classroom modular
addition, and an upgraded Early Learning play area. Improvements include demolition and
replacement of the existing vegetated area to the west of the existing parking lot, adding the
modular classrooms onto the existing school building, and expansion of the existing play area
with new paving and equipment.

The project site area around the school is 0.34 acre, with 0.28 acre of new and replaced
impervious area, which is delineated on Exhibit 1-4, Developed Conditions Map. The replaced
impervious surface exceeds 5,000 square feet; therefore, Core Requirement 3: Flow Control
Facilities are required. Runoff from the site will be divided between the new detention facility and
the existing storm system. Approximately 0.3 acre of the site will be discharged to the new flow
control facility. The remainder of the site will be collected by the existing bypass system. Runoff
generated on the surface of the soccer field will sheet flow to the area drains and then be retained
by the field underdrain system. Refer to Exhibit 5-1 for clarification (to be provided with final
submittal).
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Stormwater improvements will include adding two detention facilities, above-grade bioretention
planters, storm pipes, and catch basins.

The project site’s developed drainage patterns are analyzed and discussed in further detail in
Section 4.0, Flow Control and Water Quality Facility Analysis and Design.
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2.0

21

2.2

Conditions and Requirements Summary

Conditions of Approval

Conditions of Approval will be included in the final Technical Information Report, as required.
Core Requirements

221 CR 1 - Discharge at the Natural Location

All stormwater runoff will be discharged at a natural location. In the existing conditions,
stormwater runoff sheet flows to catch basins that drain to an existing system that conveys the
water south toward the existing play area and then east offsite. Flow continues southeasterly
through the Gillian Basin before being discharged into Gillian Creek and into the Green River.

In the developed condition, part of the site will be collected into a new detention facility and the
remainder will use the existing bypass system, meeting Core Requirement 9. The existing
system ultimately discharges to the Green River approximately 3 miles from the site.

2.2.2 CR 2 - Offsite Analysis

The primary discharge location for the school area of the project site is from a flow control
structure located at the midpoint of the south boundary. This structure hydraulically connects to
the existing storm system located in the northeast corner of the site area. In the developed
condition, the storm runoff flows to a new detention facility, which drains to a water quality facility,
then directly discharges to the outlet structure. Refer to Exhibit 3-3 for a map and description of
the downstream drainage system.

2.2.3 CR 3 - Flow Control

The Thorndyke Elementary School site is required to provide flow control because more than
5,000 square feet of new plus replaced impervious surface will be created. The project proposes
to construct an underground detention system to meet the flow control requirement. Another
below grade flow control facility is proposed for the soccer field. Refer to Exhibit 1-4, Developed
Conditions Map, for the locations of the proposed detention facilities. The design and
calculations for the detention system are included in Section 4.0.

2.2.4 CR 4 - Conveyance System

Conveyance systems will be designed and analyzed per Chapter 4 of the KCSWDM. New
facilities will be designed to convey as much as the 25-year peak flow. The design and
calculations for the conveyance system will be included in Section 5.0 in the final report.

225 CR 5 - Erosion and Sediment Control

An erosion and sediment control plan was developed for this site in accordance with the
KCSWDM and the King County Stormwater Pollution Prevention Manual (KCSPPM). The full
erosion and sediment control plan is described further in Section 8.0 and in the project plans.

2.2.6 CR 6 — Maintenance and Operations

The onsite drainage facilities will be privately maintained by Tukwila Public Schools. An
Operations and Maintenance Plan is provided in Section 10.0.
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2.2.7 CR 7 — Financial Guarantees and Liability

This project will provide a Drainage Facilities Restoration and Site Stabilization Financial
Guarantee. A Bond Quantity worksheet is not required, per Washington Administrative Code,
because a public agency cannot collect construction bonds from publicly funded projects.

2.2.8 CR 8 — Water Quality

Runoff generated by the new and replaced impervious area will be routed through a new water
quality structure downstream of the detention facility. Above grade bioretention planters are
proposed to provide maximum filtration to the roof drain of the new modular classrooms.

2.2.9 CR 9 - Flow Control BMPs

Flow Control Best Management Practices (BMPs) have been evaluated to meet the core
requirements. The project falls under the requirements for Large Lot BMP (see Section 4.0).

23 Special Requirements
23.1 SR 1 - Other Adopted Area-Specific Requirements

The project site discharges to the Green River approximately 1.5 miles downstream from the
project site. The Green River water quality holds the following status:

Category 5 — 303(d) Water:

o Dissolved Oxygen

Category 4A/4C Water:

o Temperature; Large Woody Debris
Category 2 Water:

o Bis(2-Ethylhexyl) phthalate; PCBs; Mercury; Toxaphene; Endrin; pH; Dissolved
Oxygen; Bacteria

Category 1 Water:

o Ammonia-N; Bacteria; Arsenic; Copper; Selenium
The project will not adversely affect any of the assessed issues per the Clean Water Act.
232 SR 2 — Floodplain/Floodway Delineation

Flood Insurance Rate Map No. 53033C0959F, Panel 959 of 1725, was consulted for this project
and did not show any floodplains on the project site. Refer to Exhibit 3-6 for the Foodplain Map.

2.3.3 SR 3 - Flood Protection Facilities

The project does not contain, will not construct, and is not adjacent to any existing flood
protection facilities.

Technical Information Report
Conditional Use Permit Submittal m m B
Thorndyke Elementary School Addition 2-2

AHBL No. 2180112.10



2.3.4 SR 4 - Source Controls

The proposed project consists of a modular building addition, an expanded parking lot and Early
Learning play area, and some minor repaving. The KCSPPM will be referenced for source
control measures, in addition to erosion and sediment control measures, during construction.
For construction source controls, see Section 8.0, CSWPPP Analysis and Design. For post-
construction source controls, see Section 10.0, Operations and Maintenance Plan.

2.35 SR 5 - Oil Control

The project does not fit the definition of a high-use site; therefore, it is not subject to oil control
requirements.

Technical Information Report
Conditional Use Permit Submittal m m B
Thorndyke Elementary School Addition 2-3

AHBL No. 2180112.10



Section 3

Offsite Analysis

Technical Information Report
Conditional Use Permit Submittal L
Thorndyke Elementary School Addition

AHBL No. 2180112.10



3.0 Offsite Analysis
3.1 Task 1 — Define and Map the Study Area

The project site for Thorndyke Elementary School is located on the southern side of South 150"
Street between 43" Place South and Kent Lane (Parcel 004200-0280). The parcel is surrounded
by wooded area to the east and south and single-family residential developments to the north and
west (see Exhibit 3-1 for a Vicinity Map). The site contains one TDA, which is consistent with the
topographic and existing conditions shown in the survey.

The existing school area consists of classroom structures, an asphalt parking lot and playground,
concrete walkways, a rubber covered play area, and vegetated areas. Stormwater facilities
include a wet vault providing flow control for the west side of the site; and an underground french
drain system, which serves to provide water quality for the east side of the school. Two main
conveyance pipes onsite flow southwesterly and southeasterly, converging at the south side of
the existing school building. The downstream analysis begins at this point, where a manhole
structure is located in the middle of the driveway.

The field inspection (Task 3) of the qualitative downstream analysis was performed on August 23,
2018, starting with the structure mentioned above.

The downstream system was walked for approximately 0.25 mile to document the existing
conditions and to perform the tasks detailed below.

See the attachments at the end of this report for maps, photos, and the Offsite Analysis Drainage
System Table (Exhibit 3-3 through 3-5).

3.2 Task 2 — Review All Available Information on the Study Area

The following resources were reviewed to discover any existing or potential problems in the study
area:

. Adopted Basin Plans: The project site is located within the Gilliam Drainage Basin, as
identified by the City of Tukwila 2013 Surface Water Comprehensive Plan (see Exhibit 3-8).

. Floodplain/Floodway (FEMA) Maps: The project site is classified as Zone X per FEMA
Flood Insurance Rate Map 53033C0959F, revised May 16, 1995, which determined the site
to be located outside the 500-year floodplain (see Exhibit 3-6).

o Sensitive Areas Folio: Refer to Exhibit 3-7 for the Sensitive Areas Folio Map. The project
site does not contain any landslide, erosion, seismic, or coalmine hazard areas.

. Department of Natural Resources and Parks (DNRP) Drainage Complaints: No drainage
complaints are listed on the DNRP that are younger than 10 years in the study area.

. Road Drainage Problems: No drainage problems were identified.

) USDA Soils Survey: See Exhibit 1-5 for the Soils Survey Map. Soil in the project area was
identified as Qvrl, glacial recessional lacustrine deposits.

. Wetlands Inventory: The U.S. Fish and Wildlife Service National Wetlands Inventory was

used to determine the presence of wetlands within the downstream area. No wetlands are
shown within 1 mile downstream of the project site (see Exhibit 3-9).
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. Other Critical Area Studies: Biologist has confirmed that no surface water or wetland areas
were found within 300 feet of the site, including the two streams mapped on Tukwila iMap
(Exhibit 3-7). Refer to the Critical Areas Report in Exhibit 6-2.

. Migrating River Studies: No rivers are located within 1 mile downstream of the project site
classified as channel migration hazard areas.

. Other Offsite Analysis Reports: Gilliam Creek Basin Stormwater Management Plan
prepared by Herrera Environmental Consultants, Inc. in 2001 (see Exhibit 6-3) also
indicates that neither anadromous nor resident fish were observed within 1 mile of the site.

. Section 303(d) List of Polluted Waters: According to the map, there is a Category 5
waterbody at the outlet of the downstream analysis approximately 1 mile from site. The
Category 5 waterbody is the Duwamish River (see Exhibit 3-10 for a copy of the area map).

. King County Designated Water Quality Problems: Per current KCSWDM Reference Section
10, there are currently no known identified water quality problems.

. Stormwater Compliance Plan: An adopted stormwater compliance plan has not been
identified with DNRP Water and Land Resources Division.

. City of Tukwila Drainage Complaint: Based on emails with Ryan Larson, Senior Program
Manager — Surface Water, there are no evident stormwater complaints in the areas
surrounding the project site.

3.3 Task 3 — Field Inspect the Study Area (Level 1)

A Level 1 (qualitative) downstream field inspection was completed on August 23, 2018. The

weather was slightly smoky, with temperatures around 70 degrees. The site was dry with no sign

of ponding or erosion.

The Level 1 inspection included the following tasks:

1. Investigate any problems reported or observed during the resource review.

o No reported or observed problems concerning drainage or flooding were identified
during the site visit.

2. Locate all existing/potential constrictions or lack of capacity in the existing drainage system.

o No existing or potential constrictions or lack of capacity were identified downstream
of the project area.

3. Identify all existing/potential downstream drainage problems as defined in KCSWDM
Section 1.2.2.1.

o No existing/potential drainage problems were identified downstream of the project
area.

4, Identify existing/potential overtopping, scouring, bank sloughing, or sedimentation.

o None of these problems was identified during field inspection.
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5. Identify significant destruction of aquatic habitat or organisms.

o No areas of significant destruction were identified, including siltation, bank erosion, or
incision in a stream.

6. Collect qualitative data on features such as land use, impervious surfaces, topography, and
soil types.

o Data reviewed during resource review was confirmed during the field inspection.

7. Collect information on pipe sizes, channel characteristics, drainage structures, and relevant
critical areas.

o This information is identified in Task 4.
8. Verify tributary basins delineated in Task 1.
o Tributary basins confirmed from Task 1.

9. Contact neighboring property owners or residents in the area about past or existing
drainage problems, and describe these in the report.

o No drainage problems were shown on King County’s iMap viewer relating to the
drainage basin.

10. Note the date and weather conditions at the time of inspection.
o Noted above.

3.4 Task 4 — Describe the Drainage System, and its Existing and Predicted Drainage and Water
Quality Problems

The field inspection included walking the downstream flow path from the site’s south discharge
location to approximately 0.25 mile downstream. The Offsite Analysis Map, Offsite Analysis
Drainage System Table, and photos from the field inspection are provided on Exhibits 3-3, 3-4,
and 3-5, respectively. See the written description of the downstream drainage system given
below.

The field inspection began at Element A, which is a Type 2 catch basin with vane grate,
northeasterly to the existing parking lot. Water flows in Element A though a 12-inch CPEP and
flows to Element B through a 24-inch CPEP. Refer to Element A in the enclosed documents for
location, photos, and drainage systems table.

Element B is a Type 2 catch basin with vane grate in good condition that overflows through an
8-inch steel pipe and a 24-inch CPEP. The riser elevation of the corrugated pipe is set a few
inches higher than the 8-inch pipe. Both pipes are installed shear valve for emergency flow. See
Element B in the enclosed documents for location, photos, and drainage systems table.

Element C, a Type 2 catch basin, has water flowing from Element B through the 24-inch storm
pipe, 8-inch pipe from the wet vault, plus the 24-inch CPEP of the bypass system running from
the east side of the site. The catch basin is in good condition and exits the structure through a
24-inch CPEP. Refer to Element C in the enclosed documents for location, photos, and drainage
systems table.
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Element D is a locked lid Type 2 catch basin that has 24-inch CPEP flowing in and out. Refer to
Element D in the enclosed documents for location, photos, and drainage systems table.

Element E is estimated 24-inch concrete pipe that daylights to the north tributary of Gilliam Creek.
Refer to Element E in the enclosed documents for location, photos, and drainage systems table.

Elements F and G are observed at the southwest corner of the project site. Elements F and G
are both open channel creeks and flow into an in-stream detention facility. The creeks then
become a piped stream. See Elements F and G in the enclosed documents for location, photos,
and drainage systems table.

Element H is the south tributary of Gilliam Creek. The stream flows northwesterly and crosses
[-405 through culvert pipe(s), and then daylights as open channel again. See Element H in the
enclosed documents for location, photos, and drainage systems table.

Element | is an underground, in-stream detention facility. Elements F and G converge at
Element I, flowing toward the east underground. Refer to Element | in the enclosed documents
for location, photos, and drainage systems table.

Element J is estimated Type 2 manhole with solid lid. The crew was not able to open the cover.
See Element J in the enclosed documents for location, photos, and drainage systems table.

Water then travels east along the residential developments for approximately 0.25 mile through
culvert pipe (Element K), and crosses Southcenter Boulevard near 51% Avenue South. Open
stream is observed again at the intersection of 51* Avenue South and Southcenter Boulevard
(Element L). See Elements K and L in the enclosed documents for location, photos, and
drainage systems table.
Drainage Problem Review
1. Description of the problem.

o None identified.

2. Magnitude of damage caused by the drainage problem.

o No damage was observed. There was no sign of erosion, sedimentation, flooding, or
significant destruction of aquatic habitat or organisms.

3. General frequency and duration of drainage problem.
o There have been no reported complaints regarding this location.

4, Return frequency of storm or flow of the water when the problem occurs (option for level 1).
o Frequency and duration of the drainage problems have not been reported.

5. Water surface elevation when problem occurs.

o No water was observed to be backing up onsite or at the outlet location at Gilliam
Creek.
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3.5

3.6

6. Names and concerns of involved parties (optional).
o No involved parties have identified a concern.
7. Current mitigation of drainage problem.
o None identified.
8. Possible cause of the drainage problem.
o None identified.
9. Will project aggravate problem.

o No. The existing site condition does not exhibit signs of erosion, sedimentation,
flooding, or significant destruction of aquatic habitat or organisms. The improved
condition will use flow control to the Level 2 standard, assuming a forested existing
condition. It is expected that the detained flows may experience a net decrease in
peak flows and durations.

Based on reviews of the twelve elements above, there is no existing or potential drainage
problem identified or that meets the definition of any of the four defined problem types in
Section 1.2.2.1 of the KCSWDM. No signs of erosion or flooding were observed onsite.

Task 5 — Mitigation of Existing or Potential Problems

The downstream path is well defined. The piped conveyance system, creeks, and detention pond
appear to have adequate capacity. No signs of flooding or overtopping of stream channel or
structures were observed.

Based on the review of the areas discussed in Task 4, no potential or existing drainage problems
are identified as the four defined problem types in Section 1.2.2.1 of the KCSWDM. As such,
mitigation of potential or existing problems will be provided through flow control BMPs. Flow
control BMPs include providing flow control to the Level 2 standard, assuming a forested existing
condition. As such, it is expected the project will not create or aggravate potential downstream
problems.

Upstream Analysis

An estimated large TDA drains through the site, carried by the 24-inch CPEP offsite bypass
system, running from South 150™ Street southeasterly to the Type 2 catch basin south to the
existing school building (Element C). Geometry and area of this TDA is not defined at this point.

Conclusion

This analysis is based on data and records either supplied to or obtained by AHBL, Inc. These
documents are referenced within the text of the analysis. The analysis has been prepared
utilizing procedures and practices within the standard accepted practices of the industry. We
conclude that this analysis represents the field conditions as observed and researched by AHBL.
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Section 4

Flow Control and Water Quality Facility Analysis
and Design
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4.0

4.1

Flow Control and Water Quality Facility Analysis and Design
Flow Control
41.1 Existing Site Hydrology (Part A)

The existing school has a parcel area of 11.62 acres and the project site consists of
approximately 0.33 acre of impervious surface and 0.01 acre of pervious surface.

The storm runoff from the west parking lot (approximately 0.52 acre) sheet flows to the area
drains and is then routed to the wet vault. The playground and fire lane area (approximately
0.60 acre) at the east side of the school building sheet flow to catch basins connecting to the
offsite bypass system. The vegetated area in the southwest corner of the site infiltrates through
the French drains and eventually discharges to the 24-inch bypass pipe (see to Exhibit 4-2).

41.2 Developed Site Hydrology (Part B)

The developed site will demolish existing vegetated areas, add a two-classroom modular
addition, repave sidewalk, and upgrade the play area. The total new and replaced impervious
surface area is 0.33 acre. This area includes new and replaced pavement, existing parking area,
and new building addition roof area. A portion of the existing parking lot adjacent to the new
parking area will drain to the flow control facility. This is to compensate for the roof runoff
generated by the new building addition and repaving areas because they have very limited
opportunity for flow control. The new detention facility is being added to contain the new/replaced
impervious surfaces per the requirements in the KCSWDM. The storm system then connects to
the existing storm system in the southwest portion of the site. Calculations are provided in
Section 5.0. See Exhibit 4-3 for the developed basin map.

4.1.3 Performance Standards (Part C)

Area-Specific Flow Control Facility Standard

The project location is within an Incorporated Area per the King County Flow Control Application
Map. Per the City of Tukwila, the drainage basin (Gilliam Creek) is to follow Level 2 flow control
standards, Conservation to Forested.

Flow Control BMP Requirements

Flow Control BMPs are required per CR 9. The project parcel totals 11.62 acres. The proposed
site includes 0.33 acre of impervious area, including new and replaced. The project falls under

the Large Lot Low Impervious BMP Requirements.

Below is a summary of the Flow Control BMPs (per Section 1.2.9.2.1 of the KCSWDM) that the
project reviewed for use:

1. BMP Option 1:
a. Full dispersion: The project area was evaluated for full dispersion of target
impervious surfaces. It was determined that full dispersion is infeasible because of
site constraints and soils with little to no potential for infiltration.

2. BMP Option 2:

a. Full infiltration of roof runoff: Soils provide little to no potential for infiltration.
Therefore, full infiltration of roof runoff is infeasible.
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3. BMP Option 3:

a. Full Infiltration: Soils provide little to no potential for infiltration. Therefore, full
infiltration is infeasible.

b. Limited Infiltration: Soils provide little to no potential for infiltration. Therefore,
limited infiltration is infeasible.

C. Bioretention: The project site was evaluated for bioretention for target impervious
surfaces. Raised bioretention planters will be implemented to infiltrate roof runoff
generated within the new modular classrooms. Amended soil mix will be used.

d. Permeable Pavement: The project site was evaluated for permeable pavement. It
was found that permeable pavement is infeasible due to poor soil conditions.

4, BMP Option 4:

a. Basic Dispersion: The project site was evaluated for basic dispersion. Basic
dispersion is infeasible due to the lack of native vegetated area.

5. BMP Option 5:

a. Reduced Impervious Surface Credit: The project site was evaluated for applying
the reduced impervious surface credit. It was found that the reduced impervious
surface credit is infeasible because there is no area to reduce.

b. Native Growth Retention Credit: The project site was evaluated for applying the
native growth retention credit. It was found that the native growth retention credit is
infeasible because there is not enough area to receive credit.

Conveyance System Capacity Standards

The new storm system will be sized to convey the fully developed, 25-year storm event, as
stipulated by the KCSWDM. The conveyance system is further described in Section 2.2.4.

41.4 Flow Control System (Part D)

The proposed project will provide flow control through a bioretention system followed by an
underground stormwater chamber.

The total area for modeling consists of approximately 0.43 acre, of which 0.33 acre is new or
replaced impervious surface, 0.01 acre is new vegetated area, and 0.09 acre is flow through
area. Runoff generated by the new parking area will be collected and controlled by the new
detention facility, while runoff generated by the building addition, play area, and repaving area will
be considered bypass.

The new detention system will be located under the new parking area in the west of the site.
Contributing areas to the system will consist of the new parking and flow through area. Runoff
will sheet flow to the bioretention, and then infiltrate to the flow control facility.

The flow control facility will be sized for approximately 0.18 acre of new impervious area and
approximately 0.09 acre of flow through area (totaling 0.27 acre). Runoff generated by the new
building addition will be collected by above grade bioretention planters and then discharge to the
existing storm system. Runoff generated by play area and repaved surface will flow to the
existing storm system directly. The MGSFlood software was used to model the site (see

Exhibit 4-1).
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Predeveloped

0.34 ac Pervious

0.09 ac Impervious

Includes 0.09 ac of flow

Condition through area.
Developed 0.01 ac Pervious 0.42 ac Impervious Includes 0.18 ac of new
Condition parking, 0.05 ac of new roof

area, 0.08 ac of play area, and
0.09 ac of flow through area.

Area Required for
Flow Control

0.27 ac Impervious

New parking and flow through
area. Runoff generated by
new roof, repaving, and play
area will bypass.

Area Contributing to
Flow Control

0.27 ac Impervious

New parking and flow through
area.

Total

0.01 ac Pervious

0.42 ac Impervious

Flow Control BMPs

See Exhibit 4-1 for MGSFlood Detention Sizing Calculations.

Technical Information Report
Conditional Use Permit Submittal

Thorndyke Elementary School Addition

AHBL No. 2180112.10

4-3

AJH[BJL




Section 5

Conveyance System Analysis and Design
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5.0 Conveyance System Analysis and Design

(To be included in final submittal.)
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Section 6

Special Reports and Studies
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6.0 Special Reports and Studies
6.1 Geotechnical Report

GeoEngineers, Inc. performed a field investigation on August 20, 2018. See Exhibit 6-1 for the
report.

6.2 Critical Areas Report

Grette Associates LLC performed a field investigation on October 3, 2018. See Exhibit 6-2 for the
report.

6.3 Gilliam Creek Basin Stormwater Management Plan

Herrera Environmental Consultants, Inc. prepared this document for City of Tukwila on March 9,
2001. See Exhibit 6-3 for the report.
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Section 7

Other Permits
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7.0 Other Permits

Other than normal building permits and a right-of-way use permit, no special permits are
necessary.
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Section 8

CSWPPP Analysis and Design
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8.0

8.1

CSWPPP Analysis and Design

The proposed improvements will comply with guidelines set forth in the KCSWDM and the
KCSPPM. The plan will include erosion/sedimentation control features designed to prevent
sediment-laden runoff from leaving the site or from adversely affecting critical water resources
during construction. A draft stormwater pollution prevention and spill plan has been developed.

ESC Plan Analysis and Design (Part A)

The erosion potential of the site is influenced by four major factors: soil characteristics, vegetative
cover, topography, and climate. Erosion/sedimentation control (ESC) is achieved by a
combination of structural measures, cover measures, and construction practices that are tailored
to fit the specific site. See Exhibit 8-1 for ESC and SWPPS Measures.

The following measures will be used to control sedimentation/erosion processes:

o Clearing Limits: All areas to remain undisturbed during the construction of the project will
be delineated prior to any site clearing or grading.

o Cover Measures: Disturbed areas will be covered, as required in Section D.2.1.2 of the
KCSWDM.
. Construction Entrances: A stabilized construction entrance consisting of existing asphalt of

the parking lot will be used by construction traffic.

. Perimeter Protection: Filter fabric fencing will be provided along the eastern and southern
perimeters to prevent sediment-laden runoff migration from the site.

. Storm Drain Inlet Protection: Filter fabric protection will be provided on all new catch
basins downstream of construction activities.

. Surface Water Control: Interceptor ditches and straw wattles will be used to direct runoff
from construction area to a sediment trap and/or existing stormwater pond. Temporary
sedimentation trap and/or existing stormwater pond will be used to contain sediment-laden
water and to control and monitor releases from site. All stormwater will be tested for NTU
levels above background NTU to determine treatment requirements prior to discharge from
the site.

. Dust Control: Dust control measures will be implemented when exposed soils are dry to
the point that wind transport is possible and roadways, drainage ways, or surface waters
are likely to be impacted.

8.1.1 ESC Maintenance

All ESC measures shall be maintained and reviewed on a regular basis, as prescribed in the
maintenance requirements of each BMP proposed. See Exhibit 8-2 for ESC Maintenance Report
and Exhibit 8-3 for Inspection Reports.

8.1.2 ESC Supervisor
The applicant will designate an ESC supervisor who shall be responsible for maintenance and

review of ESC, and for compliance with all permit conditions relating to ESC. The ESC
supervisor must be available for rapid response to ESC problems.
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The ESC supervisor will review the site at least once a month during the dry season, weekly
during the wet season, and within 24 hours of significant storms. The City of Tukwila may require
that a written record of these reviews be kept onsite, with copies submitted to the City within

48 hours (also see Section 8.2.3 below). The City may also require that the applicant designate
an ESC supervisor with demonstrated expertise in ESC to perform these reviews and to be
responsible for ESC due to the sensitive areas on or within the project site. The qualifications of
such a person shall include at least several years of construction supervision or inspection.

8.1.3 Documentation

If City of Tukwila requires that a written record be maintained, a standard ESC Maintenance
Report may be used. A copy of all required maintenance reports shall be kept onsite throughout
the duration of construction. Detailed maintenance requirements for each ESC measure are
provided in Section 8.2.

8.14 Review Timing

During the wet season, weekly reviews shall be carried out every 6 to 8 calendar days. During
the dry season, monthly reviews shall be carried out within 3 days of the calendar day for the last
inspection (e.g., if an inspection occurred on June 6, then the next inspection must occur between
July 3 and July 9). Reviews shall also take place within 24 hours of significant storms. In
general, a significant storm is one with more than 0.5 inch of rain in 24 hours or less.

8.2 Stormwater Pollution Prevention and Spill (SWPPS) Plan Design (Part B)

The below draft SWPPS Plan design is awaiting input from the contractor and the owner for
specific items. An updated plan will be provided with the building permit submittal.

The Stormwater Pollution Prevention and Spill (SWPPS) Plan includes three elements: a site
plan, a pollution prevention report, and a spill prevention and cleanup report. This report includes
identifying the expected sources of potential pollution and spills that may occur during
construction, and works to develop a plan to prevent pollution and spills. It also develops a plan
to mitigate spills that may occur. The SWPPS Plan will be kept onsite at all times during
construction. The general contractor will be responsible to ensure that subcontractors are aware
of the SWPPS Plan and a form or record will be provided stating that all subcontractors have read
and agree to the SWPPS Plan. An employee training worksheet is provided for the contractor’s
use (see Exhibit 8-3).

A SWPPS Site Plan will be submitted. The SWPPS Site Plan, Pollution Prevention Report, and
Spill Prevention and Cleanup Report have been developed and BMPs have been selected based
on Section 2.3.1.4 of the KCSWDM and the KCSPPM. (The below plan will be updated with input
from the owner and contractor.)

8.2.1 Pollution and Spill Prevention Source Controls and BMPs

The sources of pollution and spills have been identified below, and the BMPs to be used for each
source for prevention of both pollution and spills have been listed below:

Liquids that will be handled or stored onsite are still being assessed by the owner.
Tight-fitting lids shall be placed on all containers containing liquids. Containers shall be covered
with plastic sheeting during rain events. Drip pans or absorbent materials shall be placed

beneath all mounted container taps and at all potential drip and spill locations during filling and
unloading of containers. Containers shall be stored such that, if a container leaks or spills, the
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contents will not be discharged, flow, or be washed into the storm drainage system, surface
water, or groundwater. Appropriate spill cleanup materials shall be stored and maintained near
the container storage area. Storage area shall be swept and cleaned as needed. Area shall not
be hosed down such that water drains to the storm drainage system or neighboring areas.
Containers shall be checked daily for leaks and spills and replaced as necessary. All spilled
liquids will be collected and disposed of properly. Spill control devices shall be routinely
inspected on a weekly basis.

Dry pesticides and fertilizers if stored onsite shall be covered with plastic sheeting or stored in
a sealed container. Materials shall be stored on pallets or another raised method to prevent
contact with stormwater runoff. Alternatively, the materials shall be contained in a manner such
that if the container leaks or spills, the contents will not discharge, flow, or be washed into the
storm drainage system, surface waters, or groundwater. Maintenance requirements are the
same as liquid materials described above.

Chemicals that will be handled or stored onsite are still being assessed by the owner.
BMPs and Maintenance requirements are the same as liquids unless otherwise listed.

Soil, sand, and other erodible materials shall be stored onsite as shown on TESC detail plans
(to be provided).

Fueling shall not occur onsite. If fueling does occur onsite, the contractor shall develop a
containment plan for spills and provide lighting and signage if fueling occurs at night in
conformance with the KCSPPM.

Maintenance and repair of vehicles shall not occur onsite. If maintenance or repair of vehicles
does occur onsite, the contractor shall develop a spill prevention plan in conformance with the
KCSPPM.

Truck wheel washing is not expected at a large scale due to small area of disturbance for the
project. All other vehicle washing shall occur in a controlled manner, such that runoff is
collected and disposed of in a legal manner.

Rinsing of hand tools shall occur as located on the TESC plans (to be provided with the building
permit submittal). Water for washing shall be collected and disposed of in a legal manner.

Contaminated soils are not expected. If encountered, contaminated soils will be covered with
plastic to prevent stormwater from carrying pollutants away to surface or ground waters.
Appropriate spill cleanup materials, such as brooms, dustpans, vacuum sweepers, etc., shall be
stored and maintained near the storage area. Storage area shall be swept and cleaned as
needed. Area shall not be hosed down such that water drains to the storm drainage system,
groundwater, surface water, or neighboring areas.

During concrete and asphalt construction, the contractor shall provide the following BMPs or
equivalent measures, methods or practices as required:

1. Drip pans, ground cloths, heavy cardboard or plywood wherever concrete, asphalt and
asphalt emulsion chunks and drips are likely to fall unintentionally, such as beneath
extraction points from mixing equipment.

2. Storm drain inlet protection is being provided as shown on TESC plans (to be provided).
Storm drains shall be covered to prevent concrete and asphalt from entering the storm
system.
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3. Concrete, concrete slurry and rinse water shall be contained and collected and shall not be
washed or allowed to discharge into storm drain, ditch, or neighboring parcels. All
collected runoff shall be properly disposed of.

4, Contractor shall designate an area where application and mixing equipment cleaning will
be conducted. Rinse water and slurry shall be collected, contained, and disposed of in a
legal manner.

5. Routine maintenance: the pouring area shall be swept at the end of each day or more
frequently if needed. Loose aggregate chunks and dust shall be collected. Areas shall not
be hosed down.

The contractor may provide the following optional BMPs if the above do not provide adequate
source controls:

1. Cover portable mixing equipment with an awning or plastic sheeting to prevent contact with
rainfall.

2. Provide catch basin inserts configured for pollutant removal.

pH elevated water shall not be discharged from the site. Contractor shall monitor stormwater for
pH prior to discharging from the site. Contractor shall implement a pH treatment plan if pH is not
within the natural range.

8.2.2 Responsible Personnel and Contact Information

[name] with _ [company] shall be responsible for pollution and spill prevention and
cleanup and can be contacted at __[phone] or __ [email]

Contractor shall fill out the attached Pollution Prevention Team Worksheet (see Exhibit 8-3).
8.2.3 Pollution and Spill Prevention Worksheets

Pollution prevention, BMP implementation reports, material inventory worksheets, pollutant
source identification worksheet, and spill/leak report may be found attached as Exhibit 8-3.

8.24 Disposal Methods

Contractor shall dispose of contaminated soils and water in a legal manner.
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Section 9

Bond Quantities, Facility Summaries, and
Declaration of Covenant
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9.0 Bond Quantities, Facility Summaries, and Declaration of Covenant

Financial guarantees are not required for publically funded projects or public organizations per
Washington Administrative Code.
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Section 10

Operations and Maintenance Plan
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10.0 Operations and Maintenance Plan

The drainage facilities detailed in this report will be privately owned and maintained.
10.1  Facility Descriptions

Detention System

The purpose of the detention system is to reduce the rate of stormwater runoff from developed
portions of the property. Water can flow freely into the StormTech chambers, but orifices in the
outflow riser restrict the outflow. When the inflow exceeds the capacity of the orifices, the excess
water is “stored” in the tank and released slowly after the storm abates.

In order to function properly, the detention facility must be kept free of excessive accumulated
sediment. The outlet pipe also must be kept clean, as even a partial blockage could significantly
impact the ability of a facility to store runoff. The facility should be visually inspected for sediment
accumulation and blockages at least once each year and after every major storm greater than or
equal to a 10-year return frequency.

Conveyance Systems

Pipes, trench drains, and swales transport stormwater runoff from developed portions of the
property to the detention vault, and then to the downstream points of connection. To work
properly, pipes and trench drains must be kept free of silt and other debris. If trench drains or
pipes become blocked, surface flooding will occur.

Catch Basins and Area Drains

Catch basins collect surface drainage and direct it into storm conveyance pipes. They help
prevent downstream drainage problems by trapping sediment and other debris that would
otherwise flow downstream with the runoff. It is important to keep catch basins clean so that
accumulated silt is not flushed out during a significant storm. In addition, if the outflow pipe
becomes blocked with debris, surface flooding will occur. All catch basins should be inspected at
least once each year and after major storms.

Area drains convey runoff directly into conveyance pipes. To prevent surface flooding, their
surface grates must be kept free of litter and debris. If dirt or other sediment gets into the pipes
and they become blocked, the pipes will need to be cleaned, either manually or using a Vactor
truck.

10.2  Maintenance Tasks
See Exhibit 10-1 for a Storm Facility Maintenance Checklist.

10.3  Maintenance Requirements

See Exhibit 10-2 for a copy of the Maintenance Requirements for Flow Control, Conveyance, and
Water Quality Facilities.

Technical Information Report
Conditional Use Permit Submittal m m B
Thorndyke Elementary School Addition 10-1

AHBL No. 2180112.10



Section 11

Conclusion
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11.0 Conclusion

It was determined using these criteria that:

. Detention facilities have been designed to meet the required Level 2 Flow Control
standard.
. Pipe networks will be adequately designed to convey the 25-year storm event and to

contain the 100-year storm event.

This analysis is based on data and records either supplied to or obtained by AHBL. These documents
are referenced within the text of the analysis. The analysis has been prepared utilizing procedures and
practices within the standard accepted practices of the industry. We conclude that this project, as
schematically represented, will not create any new problems within the downstream drainage system.
This project will not noticeably aggravate any existing downstream problems due to either water quality or
quantity.

AHBL, Inc.

Yi Yang, EIT
Project Engineer

YY/Isk

October 2018

Q:\2018\2180112\WORDPROC\Reports\20181019 Rpt (TIR) 2180112.10.docx
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Section 1.0 Attachments

Exhibit 1-1 .............. TIR Worksheet

Exhibit 1-2 .............. Vicinity Map

Exhibit 1-3.............. Existing Conditions Map
Exhibit 1-4 .............. Developed Conditions Map
Exhibit 1-5.............. Soils Survey Map
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET

Part1 PROJECT OWNER AND
PROJECT ENGINEER

Part2 PROJECT LOCATION AND
DESCRIPTION

Project Owner I Ukwila School District

Phone 206-901-8000

4640 S 144th Street
Tukwila, WA 98168

Address

Yi Yang

Company AHBL, Inc.
Phone 206-267-2425

Project Engineer

Project Name __I horndyke Elementary School

DPER Permit #

Location Township 23 N
Range 04 E
Section _ 15

Site Address 4415 S 150th St
Tukwila, WA 98168

Part 3 TYPE OF PERMIT APPLICATION

Part4 OTHER REVIEWS AND PERMITS

O Landuse (e.g.,Subdivision / Short Subd. / UPD)
lXI Building (e.g.,M/F / Commercial / SFR)

D Clearing and Grading

Q Right-of-Way Use

D Other

O orw HPA O shoreline

L coE 404 DManagement

U boE pam Safej[y ROCkz;[’;lL/l\C/taL_jJﬁl/_
L FEMA Floodplain O EsA section 7
D COE Wetlands

D Other

Part5 PLAN AND REPORT INFORMATION

Technical Information Report

Full
Type of Drainage Review Q Targeted
(check one): L simpiified
Q Large Project
Date (include revision U Directed
dates):
Date of Final:

Site Improvement Plan (Engr. Plans)

Plan Type (check &

one): O Modified
L simpiified

Date (include revision

dates):

Date of Final:

Part6 SWDM ADJUSTMENT APPROVALS

Description: (include conditions in TIR Section 2)

Type (circle one): Experimental / Blanket

Approved Adjustment No.

Date of Approval:

2016 Surface Water Design Manual

4/24/2016
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET

Part 7 MONITORING REQUIREMENTS

Monitoring Required:  Yes / No Describe:
Start Date:
Completion Date: Re: KCSWDM Adjustment No.

Part 8 SITE COMMUNITY AND DRAINAGE BASIN

Community Plan :
Special District Overlays:
Drainage Basin:
Stormwater Requirements:

Part9 ONSITE AND ADJACENT SENSITIVE AREAS

D River/Stream D Steep Slope
L Lake Q Erosion Hazard
D Wetlands D Landslide Hazard
L closed Depression U coal Mine Hazard
D Floodplain D Seismic Hazard
L other [ Habitat Protection
U

Part 10 SOILS

Soil Type Slopes Erosion Potential
D High Groundwater Table (within 5 feet) D Sole Source Aquifer
O other a Seeps/Springs

D Additional Sheets Attached

2016 Surface Water Design Manual 4/24/2016
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET

Part 11 DRAINAGE DESIGN LIMITATIONS

REFERENCE LIMITATION / SITE CONSTRAINT
D Core 2 — Offsite Analysis

D Sensitive/Critical Areas
] SEPA
] LID Infeasibility

D Other
a

D Additional Sheets Attached

Part 12 TIR SUMMARY SHEET (provide one TIR Summary Sheet per Threshold Discharge Area)

Threshold Discharge Area:
(name or description)

Core Requirements (all 8 apply):

Discharge at Natural Location Number of Natural Discharge Locations:

Offsite Analysis Level: 1/2173 dated:

Flow Control (include facility Level: 1/2/3 or Exemption Number
summary sheet) Flow Control BMPs

Conveyance System Spill containment located at:

Erosion and Sediment Control / CSWPP/CESCL/ESC Site Supervisor:
Construction Stormwater
Pollution Prevention

Contact Phone:

After Hours Phone:

Maintenance and Operation Responsibility (circle one):  Private / Public
If Private, Maintenance Log Required: Yes / No

Financial Guarantees and Provided: Yes / No
Liability
Water Quality (include facility Type (circle one): Basic / Sens. Lake / Enhanced Basic / Bog

summary sheet) or Exemption No.

Landscape Management Plan: Yes / No

Special Requirements (as applicable):

Area Specific Drainage Type: CDA/SDO/MDP /BP /LMP / Shared Fac. / None
Requirements

Name:

Floodplain/Floodway Delineation  Type (circle one): Major / Minor / Exemption / None
100-year Base Flood Elevation (or range):

Datum:

Flood Protection Facilities Describe:

2016 Surface Water Design Manual 4/24/2016
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET

Part 12 TIR SUMMARY SHEET

(provide one TIR Summary Sheet per Threshold Discharge Area)

Source Control

Describe land use:

(commercial / industrial land use) Describe any structural controls:

Oil Control

High-use Site:

Yes / No

Treatment BMP:
Maintenance Agreement: Yes / No

with whom?

Other Drainage Structures

Describe:

Part 13 EROSION AND SEDIMENT CONTROL REQUIREMENTS

MINIMUM ESC REQUIREMENTS
DURING CONSTRUCTION

Q Clearing Limits

D Cover Measures

[ Perimeter Protection

[ Traffic Area Stabilization
D Sediment Retention

D Surface Water Collection
D Dewatering Control

[ bust control

D Flow Control

D Protection of Flow Control BMP Facilities
(existing and proposed)

L maintain BMPs / Manage Project

MINIMUM ESC REQUIREMENTS
AFTER CONSTRUCTION

Q stavilize exposed surfaces
[ Remove and restore Temporary ESC Facilities

[ clean and remove all silt and debris, ensure
operation of Permanent Facilities, restore
operation of Flow Control BMP Facilities as
necessary

Q Flag limits of SAO and open space preservation
areas

D Other

Part 14 STORMWATER FACILITY DESCRIPTIONS (Note: Include Facility Summary and Sketch)

Flow Control Type/Description Water Quality Type/Description
[ petention Q Vegetated Flowpath
D Infiltration D Wetpool
[ Rregional Facility O Filtration
[ shared Facility  oil control
L Flow Control BMPs 3 spill control
L other [ Flow Control BMPs
L other
2016 Surface Water Design Manual 4/24/2016
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KING COUNTY, WASHINGTON, SURFACE WATER DESIGN MANUAL

TECHNICAL INFORMATION REPORT (TIR) WORKSHEET

Part 15 EASEMENTS/TRACTS

Part 16 STRUCTURAL ANALYSIS

Q Drainage Easement
D Covenant
D Native Growth Protection Covenant

D Tract
D Other

D Cast in Place Vault

Q Retaining Wall

D Rockery > 4’ High

D Structural on Steep Slope

D Other

Part 17 SIGNATURE OF PROFESSIONAL ENGINEER

[, or a civil engineer under my supervision, have visited the site. Actual site conditions as observed were
incorporated into this worksheet and the attached Technical Information Report. To the best of my
knowledge the information provided here is accurate.

Signed/Date

2016 Surface Water Design Manual

4/24/2016
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Exhibit 1-2 Vicinity Map

Thorndyke ES Addition
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DATA SOURCES / REFERENCES:
KING CO: STREETS, PARCELS 12/16
USGS: SIM-2855

Qvt: Till
Qvi: Ice-contact deposits
Qvr: Recessional lacustrine deposits
Qal: Alluvium (Holocene)

1200 6th Avenue
Suite 1620

S
L /NS Seattle, WA 98101
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Section 2.0 Attachments

(No Attachments)

Technical Information Report
Conditional Use Permit Submittal L
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Section 3.0 Attachments

Exhibit 3-1 .............. Vicinity Map

Exhibit 3-2 .............. Existing Conditions Map

Exhibit 3-3.............. Offsite Analysis Map

Exhibit 3-4 .............. Offsite Analysis Drainage System Table
Exhibit 3-5.............. Offsite Drainage Photos

Exhibit 3-6 .............. Floodplain Map

Exhibit 3-7 .............. Sensitive Areas Folio Map

Exhibit 3-8 .............. Drainage Basin Map

Exhibit 3-9 .............. Wetland Exhibit

Exhibit 3-10 ............ DOE Clean Water Act Section 303(d) Map

Technical Information Report
Conditional Use Permit Submittal L
Thorndyke Elementary School Addition

AHBL No. 2180112.10
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Path of Stormwater from Site
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Thorndyke Elementary School
Downstream Analysis

DATE: 8/23/2018
BY: Yi Yang

DRAINAGE ELEMENT (SEE A-4)

# DESCRIPTION IN out PHOTOS OBSERVATIONS OF FIELD INSPECTOR
A |cB# 12" 24" Al
A2
B |cB#2 24" 284,, ::; CONTROL STRUCTURE FOR WET VAULT SERVING WESTERN PARKING LOT
8 c1
c |cB#3 24" 36" Py FLOW FROM OFFSITE BYPASS SYSTEM CONVERGES
36"
D MH #1 36" 36" b-1
D-2
OUTLET AND PIPE LOCATED BEHIND THE FENCE.
E  |OUTLET#1 36" 36" LOOKS IN GOOD CONDITION, NO SLOPE
WASHOUT OBSERVED.
F |OPEN STREAM #1 E/F/G/I BOG AREA AROUND STREAM HIGHLY SATURATED.
G |OPEN STREAM #2 BOG AREA AROUND STREAM HIGHLY SATURATED.
H  |OPEN STREAM #3 N/A
UNDERGROUND IN-STREAM
DETIONTION POND E/F/G/I OPEN STREAM ENTERS STUCTURE AND RUNS UNDERNEATH RESIDENTIAL PROPERTY.
J MH #2 J NOT ABLE TO OPEN
K |PIPED STREAM K

L OPEN STREAM #4

PIPED STREAM BECOMES OPEN CHANNEL AGAIN.

1200 6th Avenue
Suite 1620
Seattle, WA 98101

m m B 206.267.2425 TEL
206.267.2429 FAX

THORNDYKE ES ADDITION

EXHIBIT

TDA Drainage Table

3-4
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1200 6th Avenue, Suite 1620
Seattle, WA 98101
206.267.2425 TeL 206.267.2429 Fax

THORNDYKE ELEMENTARY SCHOOL ADDITION

DOWNSTREAM ANALYSIS PHOTOS

DRAWN BY: Y. Yang DATE: 8/23/2018

JOBNO.: 2180112.10
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THORNDYKE ELEMENTARY SCHOOL ADDITION

DOWNSTREAM ANALYSIS PHOTOS

DRAWN BY: Y. Yang DATE: 8/23/2018

JOBNO.: 2180112.10
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Thorndyke Sensitive Area's Map
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Lake Washington

King[County;

405

NormandyRark
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Puget/Sound

D Drainage Basins E City of Tukwila

@® Tukwila Stormwater Pump Station LTJ King County Unincorporated

@ Pump Station Owned by Others : ... .= Other Municipalities
N : EXHIBIT
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S| A FIGURE 2

1 2 5 City of Tukwila Drainage Basins
Miles City of Tukwila 2012 Surface Water Comprehensive Plan
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August 27, 2018
Wetlands

This map is for general reference only. The US Fish and Wildlife
Service is not responsible for the accuracy or currentness of the
base data shown on this map. All wetlands related data should
[ ] Freshwater Emergent Wetland B Lake be used in accordance with the layer metadata found on the

. . Wetlands Mapper web site.
. Estuarine and Marine Deepwater

. Freshwater Forested/Shrub Wetland Other

Freshwater Pond ] Riverine EXHIBIT 3'9

National Wetlands Inventory (NWI)
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Section 4.0 Attachments

Exhibit 4-1 .............. MGSFlood Report
Exhibit 4-2 .............. Existing Hydrology Conditions
Exhibit 4-3 .............. Developed Hydrology Conditions

Technical Information Report
Conditional Use Permit Submittal m m B
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MGS FLOOD
PROJECT REPORT

Program Version: MGSFlood 4.43

Program License Number: 201710010

Project Simulation Performed on: 10/17/2018 4:12 PM
Report Generation Date: 10/17/2018 4:12 PM

Input File Name: Thorndyke.fld

Project Name: Thorndyke ES Addition
Analysis Title:

Comments: 20181001

PRECIPITATION INPUT

Computational Time Step (Minutes): 15

Extended Precipitation Time Series Selected

Climatic Region Number: 0

Full Period of Record Available used for Routing

Precipitation Station : 96003605 Puget East 36 in_5min 10/01/1939-10/01/2097
Evaporation Station : 961036 Puget East 36 in MAP

Evaporation Scale Factor : 0.750

HSPF Parameter Region Number: 1

HSPF Parameter Region Name : USGS Default

e Default HSPF Parameters Used (Not Modified by User) *x#x#ss

Fkkkkkkkkkkkkkkkkkkkkkk WAT E RS H E D D E F I N IT I o N *kkkkkkkkkkkkdkkkkkkkkkk

Predevelopment/Post Development Tributary Area Summa

Predeveloped Post Developed
Total Subbasin Area (acres) 0.430 0.419 4—— Area of new or replaced impervious surface
Area of Links that Include Precip/Evap (acres) 0.000 0.011 <4—— Areaof bioretention swale and above grade planter
Total (acres) 0.430 0.430 4—— Total area for modeling

...................... SCENARIO: PREDEVELOPED
Number of Subbasins: 2

---------- Subbasin : Site ----------
------- Area (Acres) --------
Till Forest 0.340 <—— Areaof project site

Subbasin Total 0.340

---------- Subbasin : Flow Through ----------
------- Area (Acres) --------
Impervious 0.090 <—— Area of flow through

Subbasin Total 0.090

---------------------- SCENARIO: POSTDEVELOPED
Number of Subbasins: 4

---------- Subbasin : Parking Lot ----------
------- Area (Acres) --------
Impervious 0.180

Subbasin Total 0.180



---------- Subbasin : Modular Addition ----------
------- Area (Acres) --------
Impervious 0.050

Subbasin Total 0.050

---------- Subbasin : Flow Through ----------
------- Area (Acres) --------
Impervious 0.090

Subbasin Total 0.090

---------- Subbasin : Play Area & Repaving ----------
------- Area (Acres) --------

Impervious 0.099 <4—— Play area = 0.08 acres; Repaving = 0.019 acres.
Subbasin Total 0.099
LINK DATA

---------------------- SCENARIO: PREDEVELOPED
Number of Links: 1

Link Name: New Copy Lnk1
Link Type: Copy
Downstream Link: None

*kkkkkkkkkkkkkkkkhkkkkkkk LI N K DATA Kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkk

---------------------- SCENARIO: POSTDEVELOPED
Number of Links: 4

Link Name: Bioretention
Link Type: Bioretention Facility
Downstream Link Name: StormChamber

Base Elevation (ft) 1 224.00
Riser Crest Elevation (ft) 1 224.50
Storage Depth (ft) : 0.50
Bottom Length (ft) : 31.0
Bottom Width (ft) :10.0
Side Slopes (ft/ft) :L1=3.00 L2=3.00 W1=3.00 W2=3.00
Bottom Area (sg-ft) : 310.
Area at Riser Crest El (sg-ft) : 442.
(acres) :  0.010
Volume at Riser Crest (cu-ft) : 401.

(ac-ft) : 0.009
Infiltration on Bottom only Selected

Soil Properties

Biosoil Thickness (ft) : 1.50

Biosoil Saturated Hydraulic Conductivity (in/hr) : 1.50

Biosoil Porosity (Percent) : 46.00
Maximum Elevation of Bioretention Soil : 225.00

Native Soil Hydraulic Conductivity (in/hr) ;. 0.00

Underdrain Present
Orifice Present in Under Drain



Orifice Control Elevation (ft) ;o 221.00

Orifice Diameter (in) : 6.000
Riser Geometry

Riser Structure Type : Rectangular
Riser Length (ft) :2.00

Riser Width (ft) :2.00

Common Length (ft) :0.000

Riser Crest Elevation :1224.50 ft

Hydraulic Structure Geometry

Number of Devices: 0

Link Name: StormChamber
Link Type: Structure
Downstream Link Name: New Copy Lnk2

Prismatic Pond Option Used

Pond Floor Elevation (ft) : 219.00
Riser Crest Elevation (ft) 1 222.00
Max Pond Elevation (ft) 1 22250
Storage Depth (ft) : 3.00
Pond Bottom Length (ft) 510
Pond Bottom Width (ft) . 17.0
Pond Side Slopes (ft/ft) :L1=0.00 L2=0.00 W1=0.00 W2=0.00
Bottom Area (sg-ft) . 867.
Area at Riser Crest El (sq-ft) : 867.

(acres) :  0.020
Volume at Riser Crest (cu-ft) : 2,601.

(ac-ft) : 0.060

Area at Max Elevation (sqg-ft) : 867.
(acres) :  0.020

Vol at Max Elevation (cu-ft) 1 3,121. «—— Volume of flow control required
(ac-ft) : 0.072

Massmann Infiltration Option Used
Hydraulic Conductivity (in/hr)  : 0.00

Depth to Water Table (ft) :100.00
Bio-Fouling Potential : Low
Maintenance : Average or Better

Riser Geometry

Riser Structure Type : Circular
Riser Diameter (in) :18.00
Common Length (ft) :0.000
Riser Crest Elevation 1 222.00 ft

Hydraulic Structure Geometry
Number of Devices: 3

---Device Number 1 ---

Device Type : Circular Orifice
Control Elevation (ft) : 219.00
Diameter (in) 0 0.25
Orientation : Horizontal
Elbow :No

---Device Number 2 ---
Device Type . Circular Orifice
Control Elevation (ft) : 220.65
Diameter (in) . 0.50
Orientation : Horizontal
Elbow :Yes

---Device Number 3 ---
Device Type . Circular Orifice



Control Elevation (ft) : 221.25

Diameter (in) : 0.50
Orientation : Horizontal
Elbow :Yes

Link Name: Planter
Link Type: Bioretention Facility
Downstream Link Name: New Copy Lnk2

Base Elevation (ft) ;. 221.00
Riser Crest Elevation (ft) 1 224.00
Storage Depth (ft) : 3.00
Bottom Length (ft) : 56.0
Bottom Width (ft) ;3.0
Side Slopes (ft/ft) :L1=0.00 L2=0.00 W1=0.00 W2=0.00
Bottom Area (sg-ft) : 168.
Area at Riser Crest El (sg-ft) : 168.
(acres) :  0.004
Volume at Riser Crest (cu-ft) : 620.

(ac-ft) : 0.014
Infiltration on Bottom only Selected

Soil Properties

Biosoil Thickness (ft) : 1.50

Biosoil Saturated Hydraulic Conductivity (in/hr) : 1.50

Biosoil Porosity (Percent) : 46.00
Maximum Elevation of Bioretention Soil : 222.00

Native Soil Hydraulic Conductivity (in/hr) ;. 0.00

Underdrain Present
Orifice Present in Under Drain

Orifice Control Elevation (ft) : o 218.05
Orifice Diameter (in) : 6.000
Riser Geometry

Riser Structure Type : Rectangular
Riser Length (ft) :2.00

Riser Width (ft) :2.00

Common Length (ft) :0.000

Riser Crest Elevation 1 224.00 ft

Hydraulic Structure Geometry

Number of Devices: 0

Link Name: New Copy Lnk2
Link Type: Copy
Downstream Link: None

FLOOD FREQUENCY AND DURATION STATISTICS*****#xwsuix

---------------------- SCENARIO: PREDEVELOPED
Number of Subbasins: 2
Number of Links: 1

*kkkkkkkkk Su bbasin: Site kkkkkkkkkk

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)
2-Year 5.569E-03
5-Year 9.495E-03




10-Year 1.302E-02
25-Year 1.742E-02
50-Year 2.335E-02
100-Year 2.554E-02
200-Year 3.840E-02

*kkdkkkkkk Subbasin: FIOW Through kkkkkkkkkk
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 3.186E-02
5-Year 4.241E-02
10-Year 5.010E-02
25-Year 6.009E-02
50-Year 7.710E-02
100-Year 9.186E-02
200-Year 9.874E-02

it Link: New Copy Lnk1 ********* | ink Inflow Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 3.500E-02
5-Year 4.595E-02
10-Year 5.534E-02
25-Year 7.114E-02
50-Year 9.122E-02
100-Year 0.103

200-Year 0.109

---------------------- SCENARIO: POSTDEVELOPED
Number of Subbasins: 4
Number of Links: 4

*kkkkkkkkk Su bbasin: Parking Lot Fkkkkkkkkk
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 6.373E-02
5-Year 8.483E-02
10-Year 0.100
25-Year 0.120
50-Year 0.154
100-Year 0.184
200-Year 0.197

Faer Subbasin: Modular Addition ** ¥

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)
2-Year 0.000E+00
5-Year 0.000E+00
10-Year 0.000E+00
25-Year 0.000E+00
50-Year 0.000E+00
100-Year 0.000E+00
200-Year 0.000E+00




kkkkkkkkkk Su bbasi n: F I ow Th rou g h kkkkkkkkkk

Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)
2-Year 0.000E+00
5-Year 0.000E+00
10-Year 0.000E+00
25-Year 0.000E+00
50-Year 0.000E+00
100-Year 0.000E+00
200-Year 0.000E+00

wekkekk Subbasin: Play Area & Repaving *******

Flood Frequency Data(cfs)
(Recurrence Interval Computed Using Gringorten Plotting Position)
Tr (yrs) Flood Peak (cfs)

2-Year 0.000E+00
5-Year 0.000E+00
10-Year 0.000E+00
25-Year 0.000E+00
50-Year 0.000E+00
100-Year 0.000E+00
200-Year 0.000E+00

whawaek Link: Bioretention whawnak  Link Inflow Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 6.373E-02
5-Year 8.483E-02
10-Year 0.100
25-Year 0.120
50-Year 0.154
100-Year 0.184
200-Year 0.197

ek |Link: Bioretention ek Link Outflow 1 Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 5.018E-02
5-Year 7.421E-02
10-Year 8.980E-02
25-Year 0.102
50-Year 0.133
100-Year 0.167
200-Year 0.195

Fawmass Link: Bioretention ek Link WSEL Stats
WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) WSEL Peak (ft)

1.05-Year  224.470
1.11-Year = 224.504



1.25-Year 224.506
2.00-Year 224.512
3.33-Year 224.517
5-Year 224.519
10-Year 224.521
25-Year 224.523
50-Year 224.529
100-Year 224.535

e Link: StormChamber kit Link Inflow Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 5.018E-02
5-Year 7.421E-02
10-Year 8.980E-02
25-Year 0.102
50-Year 0.133
100-Year 0.167
200-Year 0.195

HEwa Link: StormChamber wrwwmet Link Outflow 1 Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 4 .556E-03
5-Year 6.793E-03
10-Year 1.035E-02
25-Year 1.335E-02
50-Year 1.412E-02
100-Year 1.425E-02
200-Year 2.424E-02

ke Link: StormChamber Frwmsk Link WSEL Stats
WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) WSEL Peak (ft)

1.05-Year 220.143
1.11-Year 220.273
1.25-Year 220.445
2.00-Year 220.786
3.33-Year 220.989
5-Year 221.124
10-Year 221.387
25-Year 221.684
50-Year 221.779
100-Year 221.795

e Link: Planter wwmeesesk— Link Inflow Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 0.000E+00
5-Year 0.000E+00
10-Year 0.000E+00
25-Year 0.000E+00
50-Year 0.000E+00
100-Year 0.000E+00



200-Year 0.000E+00

Frmee® Link: Planter wwwmessesk Link Outflow 1 Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 1.950E-03
5-Year 2.477E-03
10-Year 3.144E-03
25-Year 3.861E-03
50-Year 4.286E-03
100-Year 4.755E-03
200-Year 5.474E-03

Frwes Link: Planter Fawmaes Link WSEL Stats
WSEL Frequency Data(ft)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) WSEL Peak (ft)

1.05-Year 221.005
1.11-Year 221.005
1.25-Year 221.006
2.00-Year 221.008
3.33-Year 221.009
5-Year 221.010
10-Year 221.012
25-Year 221.015
50-Year 221.017
100-Year 221.018

x| ink: New Copy Lnk2 Frmmaesk— Link Inflow Frequency Stats
Flood Frequency Data(cfs)

(Recurrence Interval Computed Using Gringorten Plotting Position)

Tr (yrs) Flood Peak (cfs)

2-Year 4.738E-03
5-Year 6.793E-03
10-Year 1.044E-02
25-Year 1.370E-02
50-Year 1.436E-02
100-Year 1.453E-02
200-Year 2.474E-02

***********Groundwater Recharge Summary *kkkkkkkkkkkk
Recharge is computed as input to Perind Groundwater Plus Infiltration in Structures

Total Predeveloped Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Site 51.964

Subbasin: Flow Through 0.000

Link:  New Copy Lnk1 0.000

Total: 51.964

Total Post Developed Recharge During Simulation

Model Element Recharge Amount (ac-ft)
Subbasin: Parking Lot 0.000

Subbasin: Modular Addition 0.000
Subbasin: Flow Through 0.000



Subbasin: Play Area & Repaving 0.000

Link:  Bioretention 0.000
Link:  StormChamber 0.000
Link:  Planter 0.000

Link:  New Copy Lnk2 0.000
Total: 0.000

Total Predevelopment Recharge is Greater than Post Developed
Average Recharge Per Year, (Number of Years= 158)
Predeveloped: 0.329 ac-ft/year, Post Developed: 0.000 ac-ft/year

***********Water Quality Facility Data Fedededededkdkkdkddkk
---------------------- SCENARIO: PREDEVELOPED

Number of Links: 1

kkkkkkkhkk Link: NeW Copy Lnk1 Fkkkkkkkkk

Infiltration/Filtration Statistics------------==-=----

Inflow Volume (ac-ft): 56.95

Inflow Volume Including PPT-Evap (ac-ft): 56.95

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 56.95
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

---------------------- SCENARIO: POSTDEVELOPED

Number of Links: 4

Fkkkkkkhkk Link: Bioretention Fkkkkkhhkk

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 70.97

Inflow Volume Including PPT-Evap (ac-ft): 73.90

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 71.65, 96.96%

Primary Outflow To Downstream System (ac-ft): 73.99
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 96.96%

kkkkkkkkkk L|nk StOI’mChamber *kkkkkdkkk

Basic Wet Pond Volume (91% Exceedance): 732. cu-ft
Computed Large Wet Pond Volume, 1.5*Basic Volume: 1098. cu-ft

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 73.99

Inflow Volume Including PPT-Evap (ac-ft): 73.99

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 73.97
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

Fkdddkkkkk L|nk Planter Fkddkkk kK

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 0.00

Inflow Volume Including PPT-Evap (ac-ft): 1.71

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 1.71, 100.00%

Primary Outflow To Downstream System (ac-ft): 1.72



Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 100.00%

kkkkkkdkkk L|nk NeW COpy Lnk2 Fokdkkkkdk Kk

Infiltration/Filtration Statistics--------------------

Inflow Volume (ac-ft): 75.69

Inflow Volume Including PPT-Evap (ac-ft): 75.69

Total Runoff Infiltrated (ac-ft): 0.00, 0.00%

Total Runoff Filtered (ac-ft): 0.00, 0.00%

Primary Outflow To Downstream System (ac-ft): 75.69
Secondary Outflow To Downstream System (ac-ft): 0.00
Percent Treated (Infiltrated+Filtered)/Total Volume: 0.00%

***********co m pl ia nce Po i nt Res u Its F*kkkkkkkkkkkk

Scenario Predeveloped Compliance Link: New Copy Lnk1
Scenario Postdeveloped Compliance<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>