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SECTION |I: PROJECT OVERVIEW

Project Description

The project is a small basin retrofit project to install a stormwater infiltration vault in a
suburban neighborhood where a downstream stormwater infiltration pond is undersized for
the amount of land that drains to it.

The Ecology Stormwater Grant G1400026 funded the systematic design approach of basin
wide stormwater controls in Evans Creek Tributary 108. This suburban basin within the
Bear-Evans Creek watershed was selected because stream health in the basin has been
degraded by development, but not to the point that restoration is impossible or improbable.

Basin wide stormwater facilities were sized based on the Ecology 8% Proposed Standard
(ECY08) design scenario described in The Stormwater Retrofit Analysis and
Recommendations for Juanita Creek Basin in the Lake Washington Watershed®. This
design scenario uses bioretention facilities sized per 2009 King County Surface Water
Design Manual standards to handle 80 percent of runoff from impervious surfaces.
Overflow from the bioretention facilities along with all runoff from the remaining
impervious and pervious surfaces is then routed through stormwater infiltration facilities.

The delineation of subbasins in the Evans Creek Tributary 108 basin and the potential
volumes of stormwater facilities in the basin wide retrofit were described in email to Doug
Howie, Ecology Engineer, dated January 16, 2014. The preliminary facility sizing was
based on unit volumes developed for Appendix F of the Juanita Creek study." Items sent to
Doug Howie in a technical memorandum dated October 13, 2014 include methods of site
prioritization for facility construction; a map of the modeled system design, which shows the
location of all retrofits facilities and Low Impact Development Best Management Practices; and
a spreadsheet summarizing the design specifics and planning level project costs for each site.

The project proposed in this preliminary technical information report is one of three vaults that
were the highest priority and most feasible in the site prioritization, so this project was chosen
for one of the three predesign reports for the grant.

The vault is proposed in existing right of way. The infiltration vault dimensions are 35.8
feet long x 35.8 feet wide x 5 feet deep. The retrofit impervious area footprint of the vault
is 1,282 square feet.

! http:/mww.kingcounty.gov/environment/watersheds/cedar-river-lake-wa/documents/juanita-creek-stormwater-retrofit. aspx



http://www.kingcounty.gov/environment/watersheds/cedar-river-lake-wa/documents/juanita-creek-stormwater-retrofit.aspx

Project Location

The project is a retrofit project to install a infiltration vault on 217th Avenue Northeast at
Northeast 87th Place. Refer to Appendix A for a map. The construction work will be
contained within the right of way. The retrofit impervious area footprint of the vault is
1,282 square feet. The project is within unincorporated King County, near Redmond,
Washington.

Tributary 108 is considered an “F” type stream (formerly type 2 or 3), by the Washington State
Department of Natural Resources. This classification is assigned to “streams and water bodies that are
known to be used by fish, or meet the physical criteria to be potentially used by fish. Fish streams may
or may not have flowing water all year; they may be perennial or seasonal” (WAC-222-16-030 2001).
There are no critical areas on or near the site.

Pre-developed Conditions

The intersection at 217th Avenue Northeast and Northeast 87th Place is an existing paved right of
way with minimal utilities. The existing drainage system is composed of curb and gutter, catch
basins and a pipe system that drains via pipe network to a infiltration pond (D92411) approximately
4,000 feet downstream designed and installed for Hunterswood Divisions 2 and 3. The existing
drainage system in the right-of-way at the project site is in good condition.

The site is within an area considered by the 2009 King County Surface Water Design Manual as a
Basic Water Quality Treatment Area and as a Conservation Flow Control Area.

The Natural Resources Conservation Service mapped the area that would be served by the new
facility entirely as Alderwood gravelly sandy loam 6 to 15 percent slopes. Inclusions make up as
much as 25 percent of this type of soil map unit, including up to 5 percent Alderwood and up to 20
percent Neilton soils. Speaking to survey crew October 13, 2014, a resident on Northeast 86™ Street
described soils around his lot as being a very rocky clay soil.

Developed Conditions

The infiltration vault dimensions are 35.8 feet long x 35.8 feet wide x 5 feet deep. The
retrofit impervious area footprint of the vault is 1,282 square feet. Drainage discharge from
the project is directed via pipe network to a infiltration pond (D92411) approximately 4,000 feet
downstream. Refer to Appendix C for engineering plans



SECTION Il: CONDITIONS AND REQUIREMENTS SUMMARY

This section will address the requirements set forth by King County’s 2009 Surface Water
Management Design Manual (SWDM) Core and Special Requirements listed in Chapter 1 for
Targeted Drainage Review. The project is a retrofit project that results in less than 2,000 square feet
of replaced impervious surface and is proposing to construct or modify a drainage pipe that is 12
inches or larger. SWDM Section 1.1.2.2, Targeted drainage review project category #2 applies to this
project.

Core Requirements
Core Requirement #1 Discharge at the natural location (1.2.1): The proposed

stormwater infiltration vault would be installed in-line with the existing stormwater conveyance
system, and the discharge location will not be changed.

Core Requirement #2 Offsite Analysis (1.2.2): Analysis is addressed in the Offsite
Analysis Section I1l. A downstream qualitative analyses of the project was conducted.

Core Requirement #4 Conveyance System (1.2.4): Design and analysis is addressed in
Section V.
Core Requirement #5 Erosion and Sedimentation Control Plan (1.2.5): The project

will need to construct a series of sediment controls related to specific conditions on the site.

Core Requirement #6 Maintenance and Operations (1.2.6): This is a drainage
improvement project within the public right-of-way in unincorporated King County. King
County will assume maintenance of all drainage facilities and systems.

Core Requirement #7 Financial Guarantees and Liability (1.2.7): Not applicable
because King County is responsible for construction of the drainage project.

Special Requirements

Special Requirement #4 Source Control (1.3.4): Not applicable because this project does
not require a commercial building or commercial site development permit.

Critical Areas Ordinance Requirements

1. Wetlands: Not applicable because the project is not located within or adjacent to wetlands.
Wetland indicators are absent from the site.

2. Streams and Flood Hazard Areas: The pipe that conveys stormwater north from the
project site discharges near a stream. This pipe may need to be lowered to match vault
design, pending survey results. The project is otherwise not located within or adjacent to a
Stream and Flood Hazard area.



3. Erosion Hazard Areas: The project is not located within or adjacent to an erosion hazard
area.

4. Landslide Hazard Areas: The project is not located within or adjacent to a landslide area.
Seismic Hazard Areas: The project is not located within or adjacent to a seismic area.
6. Coal Mine Hazard Areas: The project is not located within or adjacent to a coal mine area.

All applicable core and special requirements from the 2009 KCSWDM have been complied with.
Exemptions and exceptions regarding flow control and water quality treatment for the site are
discussed in the “Flow Control and Water Quality Facility Analysis and Design” Section IV.



SECTION Ill: OFFSITE ANALYSIS

This section identifies the tributary basin areas downstream of the project site and evaluates
the downstream drainage system problems. The intent of this section is to demonstrate that
the proposed project will not create new drainage problems.

Basin Downstream Information

There is one project threshold drainage basin within the project limits. See Appendix D for the
drainage basin area that contributes to the infiltration vault. The intersection at 217th Avenue
Northeast and Northeast 87th Place is an existing paved right of way with minimal utilities. The
existing drainage system is composed of curb and gutter, catch basins and a pipe system that
drains to a detention pond (D92411) approximately 4,000 feet downstream. The existing drainage
system in the right-of-way is in good condition.

Resource Review
The following documents and resources were reviewed and researched for existing and/or
potential drainage problems. The findings of each are listed as follows:

1. FEMA maps indicated that the project is not within a Federal Emergency
Management Agency (FEMA)-designated floodplain.

2. The project drains to Evans Creek Tributary 108, considered an “F” type stream
(formerly type 2 or 3), by the Washington State Department of Natural Resources.

3. Analysis of King County Drainage Service Section complaints revealed no significant
flooding or erosion problems in the ¥ mile downstream path.

Field Inspection

A field inspection for drainage and erosion problems revealed no drainage or erosion
problems within % mile downstream of the site.



SECTION IV: FLow CONTROL AND WATER QUALITY
FACILITY ANALYSIS AND DESIGN

Basin Description-Existing and Developed Site Hydrology

There is one project threshold drainage basin within the project limits. See Appendix D for the
drainage basin area that contributes to the infiltration vault. Existing and Developed drainage basin
is the same.

This project will replace existing impervious surface during installation of an infiltration vault. No
new impervious surface will be added.

Flow Control

The retrofit project is in the Evans Creek drainage basin and within an area considered by the
2009 King County Surface Water Design Manual (KCSWDM) as a Conservation Flow Control
Area. This retrofit project does not require Flow Control because it results in less than 2,000
square feet of replaced impervious. This retrofit project is installation of a new stormwater
infiltration vault where existing downstream flow control is undersized for the land area that
drains to it.

Flow control for this project was sized to meet Minimum Requirements in the 2012 Washington
Department of Ecology Stormwater Management Manual for Western Washington (SMMWW).
Minimum Requirements No. 5 and No. 7 were applied to infiltration sizing, matching mitigated
flow durations to flows from 8 percent of the predeveloped 2-year flow to 100 percent of the
predeveloped 50-year flow.

The Western Washington Continuous Simulation Hydrology Model (WWHM) was used to match
duration curves. The predeveloped land segments used in the model are shown in Table 1.

Table 1. Predeveloped land segment.

Regional Calibration Segment Type  Acreage
Outwash Forest 6.54765

In the mitigated developed condition, the drainage basin that drains to this facility is assumed to
implement low impact development best management practices (LID BMPs). Soil amendments
per SMMWW BMP T5.13, Post-Construction Soil Quality and Depth, are assumed to be applied
to residential landscaping, and these areas are modeled as pasture per guidance in Appendix I11-C
of the SMMWW.



Eighty percent of the runoff from impervious surface in the basin is assumed to be routed through
a bioretention facility sized per the KCSWDM. The hydrologic simulation model - FORTRAN
(HSPF) was used to generate a flow time series for inflows to the infiltration vault. With the
exception of the WWHM parameters for pasture, parameters from the US Geological Survey
(USGS) Regional Calibration for HSPF were used for the developed condition modeling. HSPF
was used for its capability to model the entire Evans Creek Tributary 108 complex of
subwatersheds. Mitigated developed land segments used for the project catchment are shown in
Table 2.

Table 2. Developed land segments.

Regional Calibration Segment Type  Acreage

Outwash Forest 1.57926
Outwash Pasture 2.93724
Impervious 2.03115
Total 6.54765

The HSPF model consisted of these land segments with 80 percent of the impervious runoff
passing through a 0.57 acre bioretention facility sized per KCSWDM standards to accommaodate 3
inches of the impervious runoff while infiltrating a at rate of 0.8 inches/hour in disturbed outwash
soil. Overflows from the bioretention facility were routed with runoff from the pervious land and
from the rest of the impervious land to an output time series. This time series was used in WWHM
along with the predeveloped land segment acreages to optimize the size of the stormwater
infiltration vault.

Modeled peak inflows to the infiltration vault are shown in Table 3. These flow rates reflect

reduced runoff due to infiltration in bioretention facilities. The result of the WWHM retrofit
infiltration vault sizing can be found in Appendix E.

Table 3. Peak inflows to infiltration vault.

Recurrence Interval (yr) Inflow rate (cfs)

2 0.100

0.130
10 0.154
25 0.188
50 0.217

100 0.249




Water Quality

The retrofit project is in the Evans Creek drainage basin and within an area considered by the
2009 King County Surface Water Design Manual (KCSWDM) as a Basic Water Quality Area.
This retrofit project does not require Water Quality because it results in less than 2,000 square feet
of replaced impervious surface.



SECTION V: CONVEYANCE SYSTEM ANALYSIS AND
DESIGN

The existing drainage system is shown in the Record Drawings as Appendix B. The retrofit
infiltration vault will be placed to convey flows and match to the existing drainage system.

SECTION VI: SPECIAL REPORTS AND STUDIES

Critical areas within, adjacent to, or affected by a project require a special study unless there
is a substantial showing that the project will not affect the area contrary to the goals of
Sensitive Areas Ordinance 9614 [8(5)] and the Environmentally Critical Areas Code

(KCC 21A.24).

The project is not within critical areas and is not proposing to affect a critical area.

SECTION VII: OTHER PERMITS

This will require the following permit.

1. Clearing and Grading Permit from the King County Department of Permitting and
Environmental Review is required for work that includes clearing and removal of
vegetation, excavation, grading, and earthwork construction.

2. Right of Way Special Use Permit from the King County Department of
Transportation is required for working in the right of way.



SECTION VIII: CONSTRUCTION STORMWATER
POLLUTION PREVENTION PLAN ANALYSIS AND DESIGN

Erosion and Sediment Control Analysis and Design (Part A)

The intent of the Erosion and Sedimentation Control (ESC) Plan is to minimize, to the
maximum extent possible, the transport of sediment from the project site downstream to
Evans Creek or any adjacent properties. The project proposes to implement all appropriate
and necessary measures to minimize the extent and duration of erosion and sediment
transport. ESC measures will be inspected and monitored to ensure continued performance
of their intended function. Facilities and measures shall be maintained and repaired as
needed.

Erosion and sediment control measures were chosen to fit the proposed condition and
topography of the site. The area of the project site is a paved subdivision road.

ESC measures within the project site were chosen to emphasize erosion control rather than
treatment of sediment.

Erosion and Sediment Control Standard Measures

The following measures were selected to fit the site conditions. Selection was based on
meeting the criteria set forth in the 2009 King County Surface Water Design Manual,
Appendix D (Erosion and Sediment Control Standards). During construction, ESC plans will
be revised as necessary to address changing site conditions so as to maintain the minimal
extent and duration of erosion and sediment transport.

1. Clearing Limits: Prior to any land-disturbing activities, including clearing or grading,
all clearing limits, critical areas and their buffers, and trees that are to be preserved within
the construction area will be clearly marked with the use of plastic, metal, or stake wire
fencing. The project also proposes to phase land-disturbing activities and work
progressively from section to section, rather than clearing and grubbing the entire length
of the project.

2. Cover Measures: Temporary and permanent cover measures will be used to protect
disturbed areas that are to remain unworked for more than 7 days during the dry season
and 12 hours during the wet season. The use of mulch and plastic will be extensive in
that they are temporary protective devices where the intent is to minimize the extent and
duration of such areas exposed. Cleared areas will be revegetated as soon as practical
after grading.

3. Perimeter Protection: The project will install silt fencing and other types of perimeter
protection measures around the site so as to minimize, to the maximum extent possible,
the transport of sediment from the project site downstream to Evans Creek or any
adjacent properties.



4. Traffic Area Stabilization: The unsurfaced entrances and roads shall be stabilized by
construction of a stabilized construction entrance.

5. Sediment Retention: Within the project site, the chosen methods focus on collecting
and conveying sediment-laden runoff to treatment facilities. The project also proposes to
use filter fabric protection on storm drain inlets in support of the treatment facilities.

6. Surface Water Controls: At the perimeter of the site, drainage areas will be treated
with perimeter protection measures.

7. Wet Season Requirements: Temporary and permanent cover measures will be used to
protect disturbed areas that are to remain un-worked for more than 12 hours during the
wet season. The wet season is from October 1 to April 30.

8. Critical Areas Restrictions: Critical areas and their buffers, and trees that are to be
preserved within the construction area will be delineated and clearly marked with the use
of plastic, metal, or stake wire fencing.

9. Dust Control: Water is to be used when a traffic hazard may be created or when wind-
transported sediment is likely to be deposited in Evans Creek. Care will be taken to
ensure that runoff will not be generated.

Stormwater Pollution Prevention and Spill Plan Design (Part B)

The intent of the Stormwater Pollution Prevention and Spill (SWPPS) Plan is to identify, to
the maximum extent possible, activities that could contribute pollutants to surface and storm
water, Evans Creek and any adjacent properties during construction. The project proposes to
implement all appropriate and necessary measures to minimize the potential of pollutants to
surface and stormwater. SWPPS Plan measures will be monitored to ensure continued
performance of their intended function. Activities measured shall be maintained and revised
as needed to address changing site conditions.

Stormwater Pollution Prevention and Spill Activity Measures

The following activities are typically associated with construction and are addressed to the
maximum extent possible herein. The bid-winning contractor will be required to develop a
more in-depth SWPPS that is specific to his/her construction method or procedures and
equipment. During construction, SWPPS plans will be revised as necessary to address
changing site conditions so as to maintain the minimal contribution of pollutants.

1. Storage and Handling of Liquids: The Contractor will identify liquids he/she and
his subcontractors will or intend to handle or store on the site.

2. Storage and Stockpiling of Construction Materials and Wastes: The Contractor
will identify construction materials stockpiled and wastes that may be generated on-
site. This will include the type of cover measure used to keep rainwater from
contacting the materials and wastes.

3. Fueling: The Contractor will specify method of onsite fueling and provide a
descriptive of containment methods for fuel spills.

10



Maintenance, Repairs, and Storage of Vehicles and Equipment: It is not
anticipated that the Contractor will have maintenance and repair area. In any event of
equipment failure that raises the potential of pollutant contamination, methods for
containment will be employed.

Concrete Saw Cutting, Slurry, and Washwater Disposal: No truck washouts will
be located in critical delineated and marked areas.

Handling of pH Elevated Water: The Contractor will provide details for treating
and neutralizing water.

. Application of Chemicals, including Pesticides and Fertilizers: The Contractor
will provide a list of chemicals that will be used or stored on the site.

11



SECTION IX: BOND, QUANTITIES, FACILITY SUMMARIES,
AND DECLARATION OF COVENANT

Facilities are being constructed by and for King County; therefore, no bonds will be required.
See Appendix F for the preliminary total project cost estimate of $205,176.54. This includes
project management, design and procurement, construction and close out, and public
involvement. See Appendix F-1 for the construction costs.

SECTION X: OPERATIONS AND MAINTENANCE MANUAL

Standard Maintenance

The proposed infiltration vault will be maintained by King County in accordance with the
standards described in King County’s 2009 Surface Water Design Manual, Appendix A, No. 2,
Infiltration Vaults.

12
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(1)  All construction shall be in accordance with the King County Code {(KCC) Road Standards (KCRS),
and the King County Council's condltions of preliminary subdivision approval. it shall be the sole

-t
|

GENERAL NOTES _ : ‘
responsibility of the applicant and the professional civil enginger to comect any emor, omission, or |

variation from the above reguirements found in these plans. All comections shali be at no additional
cost or liability to King County.

2%

(2) The design elements within these plans have been reviewed according to the King County BALD
Division Engineering Review checklist. Some elements may have been overlooked or missed by the
BALD Division plan reviewer. Any varance from adopted standards is not allowed unless specificaily
approved by King County, prior 1o construction.

4p)
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4
2
1
LL
4
5
1
éh
RN
. HYDRO SELD SHLD . LAV L 2 COMPACTED DEPTH CL.B"
(3) Approval of this road, grading, and drainage plan does not constitute an approval of any other ARChe Ed SIPE & "x n. x\ P AR =
construction (e.g. domestic water conveyance, sewer conveyance, gas, elecirical, etc.). g Y C-KH SLOPECS A, L
- - GRAVEL SE S v Y i
(4) Before any construction or development activity a precanstruction meeting must be held between REQ 2. 2A MAY BE REQ'D . [ 727 MIN COMPACTED DEPTH CRUSHED

T i}

e
Y S S

WASHINGTON

: : . g . DEFENDING ON SO/t CONDITIONS | SURFACING TOF &0,
?:p?;ﬁ tgi;iesion»s Development Inspection Unit, the Applicant, and the Applicant's Constructign SEE SECT .02 KCRS. \. G LSE,

\
C 272 MIN COMPACTED DEPTH CRUSHED
(5) A copy of these approved plans must be on the job site whenaver construction is in progress. SURFACING PASE COURSE.

(6) Construction noise shall be limited as per King County Code (Section 12.88); normally this is 7 a.m.
to 10 p.m. weskdays and 9 a.m. to 10 p.m. on weekends. ' INTEFRIOR PLAT ROADS ONLY

(7) It shall be the applicant's/contractor’s responsibility to obtain all construction easements necessary

before initiating off-site work within the road rights-of-way. T Y Pl CAL R D WY 5 E c 7/ 0 N /)\

(8) Franchised utilities or other installations that are not shown an these approved plans shall not be NTs
constructed uniess an approved set of plans that meet all requirements of KCRS Chapter 8 are
submitted to the BALD Division's Development Inspection Unit three days prior 1o construction.

(9) Datum shall be KCAS unless otherwise approved by the BALD Division.

PACIFIC PROPERTIES, INC.

BELLEVUE,

{(10) Groundwater system construction shall be within a right-of-way or appropriate drainage easement, ,
but not underneath the roadway section. All groundwater systems must be constructed in _ B 50
accordance with Section B1 3.02 of the APWA Standard Specitications.

O

HONTERS WOOD

{11) ANl utility trenches shall be backfilied and compacted to 85% density. — -
(12) Al roadway subgrade shall be backfiled and compacted to 95% density. WSDOT 2-06.3.
(13) Open cutting of existing roadways is not allowed unless specifically approved by the BALD Divislon

and noted on these approved plans. Any open cut shali be restored in accordance with KCRS 8.03 _\.‘
{B)3.

(14} The Contractor shall be responsibie for providing adequate safeguards, safety devices, protective
equipment, flaggers, and any other needed actions to protect the life, heaith, and safety of the
" public, and to protect property In connaction with the performance of work covered by the
conmractor. Any work within the traveled right-of-way that may interrupt normal traffic flow shall HYiORO SEED
require at least one flagger for each lane of traffic affected. All sections of the WSDOT Standard Y e,

Specifications 1-07.23 - Traffic Control, shall apply. 2&2{;}/& F.% ?f SL ™ : : T

DRAINAGE NOTES

{1) Proof of liability insurance shall be submitted to the BALD Division prior to the preconstruction

meating (KCC 9.04.100.D). /

HYPRO SEED BHLO. : '

2V COMEACTEDL AP O

(2) Al pipe and appurtenances shall be laid on a properly prepared foundation in accordance with ARCAS L4, SINE. y OOPHVAT CONGr Tk
WSDOT 7-02.3(1). This shall include leveling and compacting the trench bottom, the top of the | -
foundation material, and any required pipe bedding, ta a uniform grade so that the entire pipe is AR BB VAT B \\ D
supported by a uniformly dense unyielding base. Il le e INEP NS L GRUOHER CLRFACIME M CNUAR

f}clL, GEA?HH",’I" |\’."|"Y“J ’

(3)  Steel pipe shall be nized and have asphalt treatment #1 or better inside and outside (KCRS CRE CwOT, 4 L RO, e i BT T

7.09). TS LR FAL M Al COLIRE

L.
(4) Al drainage structures, such as catch basins and manholes, not located within a traveled roadway ?

or sidewalk, shall have solid locking lids. All drainage structures associated with a permanent NE B7+/h WL 574 g+00.00 TO S574. 7+52.47 : :

retention /detention facility shail have solid locking lids {(KCRS 7.03). L - .
TYPICAL ROALNATT_BECTICH P
{(5)  Alt catch basin grates shall conform to KCRS drawing numbers 41, 46, 47, or 48, which includes the - M
stamping "OUTFALL TO STREAM, DUMP NO POLLUTANTS® and "Property of King County” (KCRS
7.07). '

(6) Al driveway culverts located within King County right-of-way shall be of sufficient length to provide a
minimum 3:1 slope from the edge of the driveway ta the bottom of the ditch. Culverts shall have
beveled end sections to match the side slope (KCRS 7.03(J)).

(7)  Rock for erosion protection of roadway ditches, where required, must be of sound quarry rock,
placed to a depth of 1 foot and must meet the following specifications: 4"-8"/40%-70% passing; 2°-
4" rock /30%-40% passing. and -2 rock/10%-20% passing. Instailation shall be in accordance with
KCRS drawing number 51.

3OT WOTH AVE 3.6 BELLEVILE WA, - f8004 - 204/455 -3571

DAVID €VANS ano ASSOCIATES. inc.

FRAME OND L ADDER OR ETE®S OFBET, mmwm
(8) Drainage outlets (stub-outs} shall be provided for each individual lot, except for those lots approved :ﬁ_m-m: - ded. ;5'“) coveRr ' NO. 42 AND W5 KCYRS, | ‘
for infiltration by King County. Stub-outs shall conform to the following: é | |
a)  Each outlet shall be suitably located at the lowest elevation on the lat, so as to service ail r é . l
future roof downspouts and footing drains, driveways, yard drains, and any other sutface ar %| I a - z:i
subsurface drains nacessary to render the lots suitable for their intended use. Each outlet < | e = Q&
shall have tree-flowing, positive drainage to an appraved stormwater conveyance system or to & N
an approved outfall location. ) : STANDARD GALY. STEEL d AT T
OVERFLOW ELEVATION TO . K ~ LADDER/STEPS. SEE o u) : ™
b)  Qutlets on each lot shall be located with a five-foot-high, 2° x 4* stake marked "storm" or PROVIDE DETENTION AND ¥ DRAUNG KO. 25 KCRS. D e "p‘ q®
“drain.” The stake shail extend above surface level, be visible and be secured to the stub-out Ay ng ~ I E > Jlg i
. ) . . ] a LIFT ROD, ATTACH TO | 2| LS
c)  Pipe material shall conform to underdrain specifications described in KCRS 7.04 and, i non- snopipE [ 11 |~ LADDER OR $TEFS ; E Q51 £ _
metallic, the pipe shall contain wire of other acceptable deteclion. : A 5 o3 &
BmE SUPRORTE 3* X O8O0 l-. ‘3 E:" ¥ 2 |
d) Drainage easements are required for drainage systemn designed to convey flows through GAGS BOLTED OR MBEDDED - - ; CLEANCUT GATE/SHE AR GATE S Y LA 3
individual lots. "m:*ou%&l-i- AT MAX 3 SPALING. ' NPt m NO. 53 KORS, ' g . % §
@)  The applicant/contractor is responsible for coordinating the locations of all stub-out NCTES: ™y T Zb 2
corveyance lines with respect to the utilitles (e.g. power, gas, telephane, television). . U L SEF SUNFACE WATER U R :}‘| :i i
SE= MULTIFLE Of E sEET L e - :
f) Al individual stub-outs shall be privately owned and maintained by the lot home owner. =R T-E ORIFIGES” B, 6577 1 1nes L
— _ —~— 2 BIPE SITES AND SLOPES FER M_ANS, 2 Si =
.: [:._ . R . : . A | B U [ BT
STRUCTURAL NOTES e B0 ) % Bl 3 OUTJ..E" CAPACTTY: NOT LESS TH.AN COMBENED RLETS. | - Q{‘ hl v
. S 4. METAL PARTS TO BE CORRDSION RESIST.ANT,
(1) These plans are approved for standard road and drainage improvements only. Plans for structures . ) GALY. PIFE PARTS TO HAVE A8™HALT TREATHENT NO, L
such as bridges, vaults, and retaining walls require a saparate review and approvat by the BALD RESTRICTOR FLATE WTH ORFICE. |-} —% [ 5. FRAME AND LADDER OR STERS OFFSET 50 a0
Division prior to construction (KCC 16.04, 16.70, 14.20). o o oY FOR OL g - Z 4 CLEANOUT GATE 18 VISIBLE FROM TOR. % o
: - i DOl Ll FAR OF RIBER i :
. . : AND CLEANSUT =,
(2) Rockeries are considered to be a method of bank stabilization and erosion control. Rockeries sha_llh TreE I 4 3; = an% = CLEAI:SFFCURB. |
‘not be constructed to serve as retaining walls. Al rockeries shall be canstructed in accordance wit CATCH BASIN SEE T “\'- _ F et OUTLET = — _
KCRS drawing numbers 19, 20, and 21. DRALNG NC. 33KCres. ' IR =) %L’?:rETJ:EP—I"’ErF'I‘EO RevE 3%2255??@%0 Z I 9 §_‘
- CONCRETE PIPE LD LESS " LIJ )c 3 Q
1 TATLI-ORFICE ELBOWS MAT BE LOCATES 48 SHOUK OR > 3 :
A O DNE SIPE OF RIBER 10 ASSURS L ACDER LS ARLNSE. m: i .
k (75 . 9
H . ! -|- — ':—i i ¥
£ OL/LNER SETARRDR 38 :
4 CONSULTANT REVIEW NO SCALE o
- e e e A Q i
~\ To the best of my knowledge, this plan has been r_eviewcd l E §
(" KING COUNTY for compliance with King County Codes and Ordinances. BE
BUILDING AND LAND DEVELOPMENT DIVISION . 3 /? zz ‘ ) N
Nane -3 - T L N | o
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CONSTRUCTION SEQUENCE

orre miclw o Wt HOLES BR LLED

e A O, ORI, AND VERT.
— 7L - ,——L\
—_ Ne— ——— / B i Attend pre-construction meeting.
T elLLwaY
FTDROSEED ALL SL.OFES \ 2. Flag clearing limils and NGPEs,
’ ""q..e a3 7 \ kY Install filter fence.
- £ |
ROCK. LINED CONSTRUCTION n - 3\ - . R .
! ? P =i I N ! T 4 Pravide CB protection on all existing CB prates in immediate area.
ENTRANCE Z25'x/00'x 8D - DELD avoRAGE s phooy e
\ E | y e 3. Install rocked construstion entrance.
LT S
i "‘1 2 \ o, Clear for an install :emaorary sediment pond and appurtenances.

TEMPORARY SEDIMENT POND

Instzll interceptor ditchesfeheck dans.

__NE. 57t srm

SEDIMENT TRAP w/
SHTATION FENCE

i

5x24x780EEF
; fawvg B :

5’y B'x 8" DECF
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STAND PIPE § WasHes:
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t{ . | @ND 3}4! .\~ 4
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B GUARRY RN W
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CATCH BASIN PROTECTION
No acALE
- L a4 &
1
hﬁ"]__ Cilgh Sigpa | Chack Dom Spocing
______ ' 0-5% 1507
. . 3 - I0%% e
Swrp Bemnd Mocs Check Dam o )','—’ PR ag
Snoll Be Imupected Doy 8 FE Rl NP
3 Sunly Croned When Colisctag Debrit 08 Min
M. 025 Cxcmads 172 Q1 hs Dmpth Kay Roch inie Swole
Q23 Min
MOTE: Noch Samt e 4° Misvn Guacey Rpck
_ROCK CHECK DAM X-SECTION INTERCEPTOR DITCH X-SECTION G ROCK CH
{SIDE WIEW) {FRONT ViEw)

TYPICAL INTERCEPTOR DITCH
WITH ROCK CHECK DAM

HNC oL

B QL&?AT/ON_.FENCE 5( .
Ao BOX O XIS DEEP TEMP

TYF. INTERCEPTOR

‘..__,
[
~1

NG SCALE Aoy 3. Clear entire site (gruhining, rocch grading).
/ AR \ . '
—_— —_— . _ B L ; ! ; th [nstall utilities {power. stoum, sanitary, e}
] 1. Frovide CB protection.
1. Final gade/pave, meintain niniinal CB protection.

Hydroseed and mulch ail exposed areas.

Sweep and clean all paved areas,

Flush storm drainage syster: {Ze, clean out and test system).

Remove atl TESCE facilitics coly when entire site is stabilized.

TYE CLEARING
" LiM] TS

RADING

REVISED G
a

APPRLIVED oMALGE cRDEQR*L gy

EROSION/SEDIMENTATION CONTROL NOTES

(N
retentlon laciitlss, utlitles, etc.}.
b
Is approved.
8]
construction.
o)
drainage system or viclate applicatés water standards. (KCC 5.04.020 AA, KCRS 7.09 D).
&)
B2).
(6)
to ansure their continued functioning (KCC 9.04.090 B2).
{7)  Any area siripped of vegetation, including roadway embankments, whare na further work is
(8.0. seeding, mulching, netting, erosion blankets, eic.) (KCRS 7.060).
@
(15) days.
9
within the 48 hours following B stomm event.
(10

11

(12}

(13}

(14

(15

Appraval of this erosion/sedimentation control (ESC) plan does not conetitute an approval of
permanent raad or dralnage design (8.g. size and location of roads, pipes, restrictors, channals,

The implementation of these ESC plans and the consinyction, malntenance, replacement, and
upgrading of thesa ESC facilities k the responalblity of the applicant/contractor untll all construction

The boundaries of the claaring limits shown on thia plan shall ba esarly flapged in tha held pror to
construction. During the construction period, no disturbance beyond the Nagged ciearing limits shal
be permitted. The fapping shall be malntained by the applicant/contractor for the duretion of

The ESC faciltiea shown on this plan must be conslructed in conjunction with ali clearing and
grading activities, and in such a manner as to insura that sadiment laden water does not enler the

The ESC faclities shown on this plan are the minimum requirements for anticlpated stte conditions.
Curing the construction , thesa ESC facilities shall be upgraded {e.q. additionat sumpe,
relocation of ditches and sfit fences, elc.) as negded for unexpected storm avents (KCC 5.04.080

The ESC facilities shall be inspected daly by the applicant/contractor and maintalned as necessary

anticipated for a period of 15 days, shell be immadiataty stabliized with the apgwoved ESC methods
Any area needing ESC measure, not raquiring immediate attention, shall be addressed within fiftesn
The ESC facikias on inactive shtes shali be inspected and maintalned a minimum of once a rnonth or

) Al no tima shall more than one foat of sediment be allowed to accumulate within a catch basin. Al
catch besins and corvayance linas shall be deaned prior 1o paving. The cleaning operition shell

not flush sadiment laden water inte the downslream systam.

)

Quring the time pariod of Navember 1 through March 31, all project disturbed areas greater than
5.000 sguare feet that Bre 10 be left unworked for more than 12 hours shall be covered iy ane of

Stabllized construclion entrances and wash pads shall be inslalled at the beginning of ¢onstruction
and malntained for the duration of the project. Additional measura may be required to insure that all
paved areas are kept clean for lhe duration of the projacl. [RCW 46.61.655).

the following cover measures: mulch, sodding or plastle covering.

temporary settling basin.
)

) Whera straw mulch for temporary erosion control ks required, it shalf ba applisd al a minkmum

thickness of twa Inchas.

Any permanent retortion /deterlion facllity used as a lomporary settling basin shall be modified with
the necessary erosion control measures and shall provide adequate storage capacity. If the
permanant faciity is to function 1itimataly as an infitration or disparsion syslem, the faclity shall pot
be used as a temporary settling basin. Ma underground detention tanks or vauits shall be used as a

VWhera saeding for temporary etoslon condrol ks requirad, fast germinating grasses shall be applied at
an appropriale rate (e-g. annual or perennial rye applied at approximately 80 pounds per acre).

&
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APPENDIX E

WWHM2012
PROJECT REPORT

Project Name: Evans 56 V_I
Site Name: Evans 56 V I
Site Address:

City :
Report Date: 10/14/2014
Gage : Seatac

Data Start : 1948/10/01
Data End : 2009/09/30
Precip Scale: 1.00
Version : 2014/08/08

Low Flow Threshold for POC 1 : 50 Percent of the 2 Year

High Flow Threshold for POC 1: 50 year

PREDEVELOPED LAND USE

Name : Basin 1
Bypass: No

GroundWater: No

Pervious Land Use Acres

A B, Forest, Flat 6.54765
Pervious Total 6.54765
Impervious Land Use Acres
Impervious Total 0

Basin Total 6.54765

Element Flows To:
Surface Interflow Groundwater

MITIGATED LAND USE

Name : Time Series 1
Time Series number 402 is connected to:



Element Flows To:

Outlet 1 Outlet 2
Vault 1

Name : Vault 1

Width : 35.787428936317 ft.
Length : 35.787428936317 ft.
Depth: 5 ft.

Infiltration On

Infiltration rate: 0.8

Infiltration safety factor: 1

Total Volume Infiltrated (ac-ft): 61.737
Total Volume Through Riser (ac-ft): 1.237
Total Volume Through Facility (ac-ft): 62.973
Percent Infiltrated: 98.04

Total Precip Applied to Facility: 0

Total Evap From Facility: 0

Discharge Structure

Riser Height: 4 ft.

Riser Diameter: 18 in.

Notch Type: Rectangular

Notch Width: 0.015 ft.

Notch Height: 0.161 ft.

Orifice 1 Diameter: 0.2315627 in. Elevation:

Element Flows To:
Outlet 1 Outlet 2

0

ft.

Vault Hydraulic Table

Stage (ft) Area(ac) Volume (ac-ft) Discharge(cfs) Infilt(cfs)

0.0000 0.029 0.000 0.000
0.0556 0.029 0.001 0.000
0.1111 0.029 0.003 0.000
0.1667 0.029 0.004 0.000
0.2222 0.029 0.006 0.000
0.2778 0.029 0.008 0.000
0.3333 0.029 0.009 0.000
0.3889 0.029 0.011 0.000
0.4444 0.029 0.013 0.000
0.5000 0.029 0.014 0.001
0.5556 0.029 0.016 0.001
0.6111 0.029 0.018 0.001
0.6667 0.029 0.019 0.001
0.7222 0.029 0.021 0.001
0.7778 0.029 0.022 0.001
0.8333 0.029 0.024 0.001
0.8889 0.029 0.026 0.001
0.9444 0.029 0.027 0.001
1.0000 0.029 0.029 0.001
1.0556 0.029 0.031 0.001
1.1111 0.029 0.032 0.001

0.
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4.3333 0.029 0.127 2.817 0.023
4.3889 0.029 0.129 3.548 0.023
4.4444 0.029 0.130 4.334 0.023
4.5000 0.029 0.132 5.171 0.023
4.5556 0.029 0.133 6.055 0.023
4.6111 0.029 0.135 6.985 0.023
4.6667 0.029 0.137 7.958 0.023
4.7222 0.029 0.138 8.972 0.023
4.7778 0.029 0.140 10.02 0.023
4.8333 0.029 0.142 11.11 0.023
4.8889 0.029 0.143 12.24 0.023
4.9444 0.029 0.145 13.41 0.023
5.0000 0.029 0.147 14.61 0.023
5.0556 0.029 0.148 15.84 0.023
5.1111 0.000 0.000 17.11 0.000

ANALYSIS RESULTS

Stream Protection Duration

Predeveloped Landuse Totals for POC #1
Total Pervious Area:6.54765
Total Impervious Area:0

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

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow (cfs)
2 year 0.005555
5 year 0.008425
10 year 0.010764
25 year 0.014281
50 year 0.01735
100 year 0.020841
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow (cfs)
2 year 0.001444
5 year 0.002405
10 year 0.003266
25 year 0.004667
50 year 0.005981
100 year 0.007564

Stream Protection Duration
Annual Peaks for Predeveloped and Mitigated. POC #1
Year Predeveloped Mitigated
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1968
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1970
1971
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1978
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1983
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2006 0.005 0.002
2007 0.056 0.003
2008 0.005 0.003
2009 0.005 0.002

Stream Protection Duration
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 0.0559 0.0256
2 0.0366 0.0141
3 0.0270 0.0028
4 0.0099 0.0027
5 0.0097 0.0026
6 0.0085 0.0026
7 0.0085 0.0024
8 0.0053 0.0022
9 0.0053 0.0022
10 0.0053 0.0021
11 0.0053 0.0021
12 0.0053 0.0021
13 0.0053 0.0020
14 0.0053 0.0020
15 0.0053 0.0019
16 0.0052 0.0018
17 0.0052 0.0018
18 0.0052 0.0017
19 0.0052 0.0017
20 0.0052 0.0017
21 0.0052 0.0016
22 0.0052 0.0016
23 0.0052 0.0015
24 0.0052 0.0015
25 0.0052 0.0015
26 0.0052 0.0014
27 0.0052 0.0014
28 0.0052 0.0014
29 0.0052 0.0014
30 0.0052 0.0014
31 0.0052 0.0014
32 0.0051 0.0014
33 0.0051 0.0013
34 0.0051 0.0013
35 0.0051 0.0012
36 0.0051 0.0012
37 0.0051 0.0012
38 0.0051 0.0012
39 0.0051 0.0012
40 0.0051 0.0012
41 0.0051 0.0012
42 0.0051 0.0012
43 0.0051 0.0012
44 0.0051 0.0012
45 0.0051 0.0012
46 0.0051 0.0011
47 0.0051 0.0011
48 0.0050 0.0011



49 0.0050 0.0011
50 0.0050 0.0011
51 0.0050 0.0010
52 0.0050 0.0010
53 0.0050 0.0010
54 0.0050 0.0010
55 0.0049 0.0010
56 0.0049 0.0010
57 0.0048 0.0010
58 0.0046 0.0010
59 0.0044 0.0009
60 0.0041 0.0008
61 0.0041 0.0008

Stream Protection Duration
POC #1

The Facility PASSED

The Facility PASSED.

Flow(cfs) Predev Mit Percentage Pass/Fail

0.0028 3031 58 1 Pass
0.0029 2704 55 2 Pass
0.0031 2385 52 2 Pass
0.0032 2136 50 2 Pass
0.0034 1902 47 2 Pass
0.0035 1678 45 2 Pass
0.0037 1469 43 2 Pass
0.0038 1320 42 3 Pass
0.0040 1163 40 3 Pass
0.0041 995 40 4 Pass
0.0042 831 38 4 Pass
0.0044 661 37 5 Pass
0.0045 545 35 6 Pass
0.0047 433 35 8 Pass
0.0048 343 32 9 Pass
0.0050 237 31 13 Pass
0.0051 114 29 25 Pass
0.0053 27 27 100 Pass
0.0054 26 26 100 Pass
0.0056 26 24 92 Pass
0.0057 26 19 73 Pass
0.0059 25 15 60 Pass
0.0060 25 14 56 Pass
0.0062 25 14 56 Pass
0.0063 25 14 56 Pass
0.0065 24 14 58 Pass
0.00606 24 14 58 Pass
0.0068 23 14 60 Pass
0.0069 22 14 63 Pass
0.0070 22 14 63 Pass
0.0072 22 14 63 Pass
0.0073 21 14 66 Pass
0.0075 21 14 66 Pass
0.0076 21 13 0l Pass
0.0078 20 13 65 Pass
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0.0163 8 3 37 Pass
0.0165 8 3 37 Pass
0.0166 8 3 37 Pass
0.0168 8 3 37 Pass
0.0169 8 3 37 Pass
0.0171 8 3 37 Pass
0.0172 8 3 37 Pass
0.0174 8 3 37 Pass

Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.

LID Report
LID Technique Used for Total Volumn Volumn Infiltration Cumulative
Percent Water Quality Percent Comment
Treatment? Needs Through Volumn Volumn

Volumn Water Quality

Treatment Facility (ac-ft) Infiltration
Infiltrated Treated

(ac—-ft) (ac—-ft) Credit
Vault 1 POC N 57.31 N
97.90
Total Volume Infiltrated 57.31 0.00 0.00
97.90 0.00 0% No Treat. Credit
Compliance with LID Standard 8
Duration Analysis Result = Passed

Perlnd and Implnd Changes
No changes have been made.

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. 2005-2014; All Rights Reserved.



Appendix F Evans Creek Tributary 108 Stormwater Retrofit Detention Vault located at NE 87th Place

Employee Cost Breakdown by Classification
Section
M (Hrs) |Engi 3 (Hrs) |Engi 2 (Hrs) |Engi 1 (Hrs) [Total Hours per Task |Total Project Salary $ |[Total Benefits $ |Total Indirect $ [Grand TOTALS Total Elgible Employee Cost
TASK
Task 1. Project Management 20.00 80.00 100.00
Task 2. Design and Procurement 80.00 80.00 80.00 240.00
Task 3. Construction and Close Out 80.00 80.00 40.00 200.00
Task 4. Public Involvement 40.00 20.00 10.00 70.00
Total Hrs per Classification 20.00 280.00 180.00 130.00 610.00
Salary Rate By Classification ($/HR) $64.48 $49.86 $44.17 $39.19
Total Salary Cost ($) by Classification $1,289.67 $13,960.30 $7,951.23 $5,094.53 I $28,295.73
Benefits Cost ($) 68.08% of salary $878.01 $9,504.17 $5,413.19 $3,468.36 $19,263.74
Indirect Costs ($) 66.4% of salary $856.34 $9,269.64 $5,279.61 $3,382.77 $18,788.37
Total Cost ($) by Classification $3,024.03 $32,734.12 $18,644.03 $11,945.66 $66,347.84| $59,449.34
NOTE: Using 2016 rates as proxy average for project spanning 2016-2018
NOTE: Using indirect and benefit multipliers from D. Hess and Salary rates.
NOTE: Assume pd is part of benefits
NOTE: Total Elgible Cost calculated as: (Total Benefits + Total Salary) times 1.25
[Total Cost Breakdown By Task
Employee
Cost Item Salary ($/HR) Task 1 Task 2 Task 3 Task 4
Section Manager (Curt Crawford) $64.48 20.00
Engineer 3 (Claire Jonson, Rachel Berryessa) $49.86 80.00 80.00 80.00 40.00
Engineer 2 (Dale Nelson, Bob Pendergast) $44.17 80.00 80.00 20.00
Engineer 1 (Lica Dulan) $39.19 80.00 40.00 10.00
Total Task Hours 100.00 240.00 200.00 70.00 610.00|Total Hours
Total Task Salary Cost $5,278.33 $10,657.63 $9,090.08 $3,269.69 $28,295.73|Total Project Salary $
Total Task Benefit Cost@ 68.08% of salary $3,593.49 $7,255.72 $6,188.53 $2,226.00 $19,263.74|Total Benefits $
Total Task Indirect Cost @ 66.4% salary $3,504.81 $7,076.67 $6,035.82 $2,171.07 $18,788.37|Total Indirect $
Contract Work for Soils Testing $20,000.00 $20,000.00|Contract Work for Soils Testing
Contract Work for Construction and Materials - see Attachment C1 $118,828.71 $118,828.71|Contract Work for Construction and Materials
Grand Total of Each Task $12,376.63 $44,990.02 $140,143.13 $7,666.76 $205,176.54|Grand TOTAL $
Total Task Eligible Cost $11,089.78 $42,391.69 $137,926.97 $6,869.61

$195,176.54




|Appendix F-1 Retrofit Detention Vault Construction Cost \ Prepared by: |CJ
NOTE: ENGINEER'S SHEET ONLY FOR COMPARISON TO BID SUBMITTALS, NOT FOR PUBLIC USE Date: 12/10/2014
Evans Creek Tributary 108 Stormwater Retrofit Detention Vault at NE 87th Place
Contract . . . Approx. Construction
Unit | Unit Price il
Iltem No. Quantity Cost
Earthwork
Gravel Borrow for Backfill TON 35.00 150 $ 5,250.00
CUT: Unsuitable Foundation, incl. Haul CY 50.00 203( $ 10,150.00
Crushed Surfacing Base Course TON 50.00 24| $ 1,200.00
Crushed Surfacing Top Course TON 44.00 27| $ 1,188.00
SubTotal $ 17,788.00
Drainage
Pipe - 12 In. Diam. LCPEP LF 50.00 75| $ 3,750.00
Pipe bedding - 5/8 minus CY 25.00 3l $ 75.00
Catch Basin Type 1L EACH 1,500.00 2| $ 3,000.00
Detention Vaults EACH 50,000.00 1 $ 50,000.00
SubTotal $ 56,825.00
Temporary Erosion Control
Temporary Water Pollution / Erosion Control
Bypass - pump (1 month) FA 5,000.00 1 $5,000.00
SWPPP. Straw Mulch, Filter Fabric Fence; Sand Bag Check Dams FA 5,000.00 1 $5,000.00
SubTotal $10,000.00
Miscellaneous
Traffic Control Day 400.00 5 $2,000.00
SubTotal $2,000.00
Grand SubTotal $86,613.00
Mobilization (15% of Grand SubTotal) $12,991.95
Total $99,604.95
Sales Tax 9% $9,263.26
Construction Changes (min 10%) 10% $9,960.50
Grand Total $118,828.71
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