C and G Property
Preliminary Technical Information Report

Section 4 Detention and Water Quality Design

Flow control and water quality treatment will be accommodated for in a combined detention/water
guality vault. Live storage within the vault will be designed according to Level 2 Flow Control. Dead

storage within the vault will be designed according to the Basic Water Quality Treatment Menu.

A. Hydraulic Analysis

The drainage analysis was modeled using the King County Runoff Time Series software. The site soils
are Alderwood gravelly sandy loam (AgC), KCRTS group Till. See Soils Map on the following pages. The
site is located in the Seatac rainfall region with a location scale factor of 1.0.
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Soil Map
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Map Unit Legend

King County Area, Washington (WA633) ®

Map Unit Map Unit Name Acresin Percent of
Symbol AOI AOI

AgC Alderwood gravelly 7.8 100.0%
sandy loam, 6 to
15 percent slopes

Totals for Area of Interest 7.8 100.0%
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CREATING A TIME SERIES FILE (EXAMPLE)

TABLE llI-1
EQuivALENCE BETWEEN SolL TYPES CLASSIFIED BY U.S. SoiL

CONSERVATION SERVICE AND KING COUNTY RUNOFF TIME SERIES

SCSs
r KCRTS Soil
SCS Soil 13 Hydrologic Notes
i SolGroup | 5o
a{ W#ﬁj
Alderwood Material (AmB, AmC) [ Till

Arents, Everett Material (An) B Outwash 1

Beausite (BeC, BeD, BeF) o Till 2

Bellingham (Bh) D Till 3

Briscot (Br) D Till 3

Buckley (Bu) D Till 4

Earlmont (Ea) D Till 3

Edgewick (Ed) (o) Till 3

Everett (EvB, EvC, EvD, EwC) A/B Outwash 1

Indianola (InC, InA, InD) A Outwash 1

Kitsap (KpB, KpC, KpD) C Till

Klaus (XsC) C Outwash 1

Neilton (NeC) A Qutwash 1

N B Till 3

Nooksack (Nk) C Till 3

Norma (No) D Till 3

Orcas (Or) D ‘Wetland

Oridia (Os) D Till 3

Ovall (OvC, OvD, OvF) C Till 2

Pilchuck (Pc) C Till 3

| Puget (Pu) D Till 3

Puyallup (Py) B Till 3

Ragmar (RaC, RaD, RaC, RaE) B Outwash 1

Renton (Re) D Till 3

Salal (Sa) c Till 3

Sammarmish (Sh) D Till 3

Seattle (Sk) D Wetland

Shalcar (Sm) D Till 3

Si (Sn) C Till 3

Snohomish (So, Sr) D Till 3

Sultan (Su) C Till 3

Tukwila (Tu) D Till ]

Woodinville (Wo) D Till 3

Key to Notes:

1. Where outwash soils are saturated or underlain at shallow depth (<5 feet) by glacial till, they should
be treated as till soils.

2. 'These are bedrock soils, but calibration of HSPF (Hydrological Simulation Program-Fortran) by
King County Surface Water Management shows bedrock soils to have similar hydrologic response to
till soils.

3.  These are alluvial soils, some of which are underlain by glacial till or have a seasonally high water
table. In the absence of detailed study, these soils should be treated as till soils,

4. Buckley soils are formed on the low permeability Osceola mudflow. Hydrologic response is assumed
1o be similar to that for till soils.

Deeember 15, 1995

Uoe A
w KCRTS User's Guide

II-5
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SECTION 3.2 RUNOFF COMPUTATION AND ANALYSIS METHODS

FIGURE 3.2,2.A RAINFALL REGIONS AND REGIONAL SCALFE FACTORS
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EXISTING CONDITIONS

The existing basin boundary area, 6.59 acres, is defined as that area that will be improved through

development of the subject property. The existing basin boundary will include the property area with the

exception of the adverse possession area at the north end of the site defined by the existing fence, plus

the NE 75t Street frontage improvement area between the property boundary and the existing edge of

pavement which is generally located at the centerline of right-of-way, plus the offsite road improvement

area along 128" Avenue NE excluding the areas of existing pavement. See attached Existing

Conditions Exhibit on the following page. The following information was used for generating time series

and flow frequencies.

EXISTING CONDITIONS Total Area = 6.59 acres
(11070ex.tsf)
GROUND COVER AREA(acre)
Till-Forest 6.59
Flow Frequency Analysis
Time Series File:11070ex.tsf
Project Location:Sea-Tac
---Annual Peak Flow Rateg--- = ----- Flow Frequency Analysis-------
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob
(CFsS) (CFS) Period
0.416 2 2/09/01 18:00 0.532 1 100.00 B.890
0.113 7 1/06/02 3:00 0.416 2 25.00 0.960
0.308 4 2/28/03 3:00 0.318 3 10.00 0.900
0.011 8 3/24/04 20:00 0.308 a4 5.00 0.800
0.183 6 1/05/05 8:00 0.269 5 3.00 0.667
0;319 3 1/18/06 21:00 0.183 6 2.00 0.500
0.269 5 11/24/06 4:00 .113 7 1.30 0,237
. .552 1 1/09/08 9:00 0.011 8 R 6 0.091
Computed Peaks 0.493 50.00 0.980
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DEVELOPED CONDITIONS

The developed basin boundary area is equal to the existing basin boundary area, 6.59 acres, though the

boundary will be shifted along the NE 75t Street frontage and along 128" Avenue NE. The shifted
boundary will include existing improvements east of the NE 75t Street frontage that will be tributary to
the site. These existing improvements collected will offset those offsite road improvements not

collected at the north end of the 128t Avenue NE. See attached Developed Conditions Exhibit on the

following page.

The developed basin will include:

NE 75t Street/Interior ROW: 0.94 acre

Offsite 128" Avenue NE ROW: 0.18 acre

Access Tracts: 0.21 acre

Recreation/Open Space Tracts: 0.90 acre

Lots: 4.36 acres (189,821 square feet)
Total: 6.59 acres

The impervious coverage for the developed site is delineated below.

Impervious Coverage for the NE 75t Street/Interior ROW

The impervious coverage within the NE 75 Street/Interior ROW is 0.82 acre.

Impervious Coverage for the Offsite 128" Avenue NE ROW
The impervious coverage within the Offsite 128th Avenue NE ROW is 0.16 acre.

Impervious Coverage for the Access Tracts

The impervious coverage within the access tracts is 0.19 acre.

Impervious Coverage within the Recreation Tract

The impervious coverage assumed within the Recreation Tract is 0.10 acre.

Impervious Coverage for the Lots

The maximum impervious coverage (lot coverage) per lot is 50% for Zone RSX per Section 17.10 of the

Kirkland Zoning Code. With a total lot area of 4.36 acres , the total maximum lot impervious coverage is

2.18 acres.
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For preliminary design, the sizing for the proposed vault conservatively assumed no Flow Control BMP
credits. See Flow Control BMP selection and design on the following pages. The following information

was used for generating time series and flow frequencies.

DEVELOPED CONDITIONS Total Area = 6.59 acres
(11070d.tsf)

GROUND COVER AREA(acre)
Till-Grass 3.14
Impervious 3.45

Flow Frequency Analysis
Time Series File:11070d.tsf
Project Location:Sea-Tac

--=Annual Peak Flow Rates--- = = ----- Flow Frequency Analysis-------
Flow Rate Rank Time of Peak - - Peaks - - Rank Return Prob
(CFS) (CF8) Periocd
I ! 5 2/09/01 2:00 2.29 1 1po,00 0.990
0.880 8 1/05/02 16:00 1.35 2 25.00 0.960
X.358 2 2/27/03 7:00 1,83 3 10.00 0.900
0.918 i 8/26/04 2:00 1.18 4 5.00 0.800
1.d1 6 10/28/04 16:00 Al 5 3.00 0.667
1:18 4 1/18/06 16:00 2 I 6 2.00 0.500
1.33 3 10/26/06 0:00 0.918 7 1,30 0.231
2.29 1 1/09/08 6:00 0.880 8 110 0.091
Computed Peaks 1.98 50.00 0.980
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FLOW CONTROL BMPs
Per City Policy L-2 or Section 1.2.3.3 in the 2009 KCSWDM, projects subject to Core Requirement #3

must apply flow control BMPs to impervious surfaces as directed by Section 1.2.3.3 to either
supplement the flow mitigation provided by required flow control facilities or provide flow mitigation
where flow control facilities are not required. Flow control BMPs must be selected and applied
according to the basic requirements, procedures, and provisions detailed in Section 5.2 and the design
specifications for each BMP in Appendix C, Section C.2. Since approval will be required for the
subdivision as well as the building permits for the newly created lots, both kinds of flow control BMP

implementation are required as described in Section 5.2.

Per Section 5.2, for individual lots, implementation shall be in accordance with the “Individual Lot BMP
Requirements” in Section 5.2.1. The individual lots on the subject project are smaller than 22,000
square feet and therefore, fall under the Section 5.2.1.1 “Small Lot BMP Requirements”. Since full
dispersion and full infiltration are not feasible, one or more of the following BMPs listed under Section
5.2.1.1 (3.) must be applied to an impervious area equal to at least 10% of the lot for lot areas up to
11,000 square feet. Since the proposed recreation space tract, Tract C, is not required for the subject
development and could have been incorporated within the lot areas, the total lot area for assessing
required BMP requirements will include Tract C. The total area requiring BMPs is therefore, equal to

10%*217,301 square feet = 21,730 square feet.

Maximum Allowed Impervious Coverage for the Lots and Tract C

The maximum lot impervious coverage is also, adjusted to include Tract C. As stated previously, the
maximum impervious coverage (lot coverage) per lot is 50% for Zone RSX per Section 17.10 of the
Kirkland Zoning Code. With a total lot area of 217,301 square feet, the total maximum lot impervious

coverage is 108,651 square feet.

Proposed BMPs
A combination of the “Native Growth Retention Credit” per Appendix C, Section C.2.10 will be applied to

the sidewalk along NE 75% Street, “Rain Garden” per Appendix C, Section C.2.5 will be applied to the
interior right-of-way impervious surfaces, and “Reduced Impervious Surface Credit” per Appendix C,
Section C.2.9 will be applied to the lots. The sum of these BMPs treats the required 21,730 square

feet. The project therefore, meets the requirements for flow control BMPs.

For the “Native Growth Retention Credit”, an impervious area of 1,288 square feet is treated. The
proposed sidewalk along NE 75t Street will be tilted towards the adjacent open space. The area of

open space provided exceeds the required 3.5 times the area of impervious area tributary to it.
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For the “Rain Garden”, an impervious area of 12,032 square feet is treated. A total of 12,032 square
feet * 0.25 feet = 3,008 cubic feet of raingarden storage is provided. The raingardens will be 1.5-feet
deep with 1-foot of water and 0.5-foot of freeboard. The raingardens will have 3:1 side slopes. The
Tract B raingarden will store 2,347 cubic feet of water storage. The Lot 11 & 12 raingarden will store
214 cubic feet of water storage. The Lot 9 & 10 raingarden will store 262 cubic feet of water storage.

The Lot 6 & 7 raingarden will store 185 cubic feet of water storage.

For the “Reduced Impervious Surface Credit”, an impervious area of 8,410 square feet is eliminated
from the lots/Tract C. The adjusted maximum impervious area allowed on the Lots and Tract C is
therefore, 108,651 square feet - 8,410 square feet = 100,241 square feet. The total impervious

coverage allowed for construction of the lots/Tract C will be delineated on the final plat documents.
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B. Flow Control Analysis and Design

Flow control will be accommodated for in a combined detention/water quality vault. Live storage within
the vault will be designed according to Level 2 Flow Control. See KCRTS printout below. The required
storage at the 100-year water surface elevation of 435.22 is 74,303 cubic feet. The proposed vault will
have a surface area of 76 feet by 180 feet = 13,680 square feet which exceeds the required 13,456
square feet. The provided depth will match the required depth of 5.52 feet. The vault meets the

requirements for Level 2 Flow Control.

Required Flow Control Volume = 74,303 cubic feet
Provided Flow Control Volume = 75,514 cubic feet

Retention/Detention Facility

Type of Facility: Detention Vault

Facility Length: 116:.00 &E
Facility Width: 116.00 ft
Facility Area: 13456. ag. Lr
Effective Storage Depth: S-S LEE
Stage 0 Elevation: 429.70 £t
Storage Volume: T1317. cu. ft
Riser Head: 5.20 £t
Riger Diameter: 12.00 inches
Number of orifices: 3
Full Head Pipe
Orifice # Height Diameter Discharge Diameter
(f£t) (in) (CFS) (in)
1 0.00 1.34 0. 13
2 3.45 2,30 0.195 6.0
3 4 .30 ey A 0.083 4.0

Top Notch Weir: None
Outflow Rating Curve: None

Stage Elevation Storage Discharge Percolation
{Et) {(ft) (cu. £E) (ac-ft) (cfs) (cEs)
0.00 429.70 0. 0.000 0.000 0.00
0.01 429.71 135. 0.003 0.006 0.00
0.03 429,73 404 . 0.009 0.008 0.00
0.04 429.74 538. 0.012 0.b1g 0.00
0.06 429.76 807. 0.01l% .0.012 0.00
0.07 429.77 942, 0.G22 0./013 0.00
0.08 429.78 1077 0.025 0.014 0.00
0.10 429.80 1346. 0.03% DJOIB 0.00
0.11 429.81 1480. 0.034 0.016 0.00
0.22 429.92 2960. 0.068 0.023 0.00
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Route Time Series through Facility
Inflow Time Series File:11070d.tsf
Qutflow Time Series File:vltout

Inflow/Outflow Analysis

Peak Inflow Discharge:
Peak Outflow Discharge:
Peak Reservoir Stage:
Peak Reservoir Elev:
Peak Reservoir Storage:

58879, 1.3%5
60014. 1.3%8
61494. 12413
62840. 1.443
64320. 1.477
65665. 1,507
67011. 1.538
68491. 1,572
69837. 1.603
L3157 . L1627
72662. 1.668
74008. 1.699
75354, Ly 730
76699. 1.76l
78045. 1792
13290. 1,823
80736. 1.853
82082. 1.884
83427. 4 B e
84773. 1.946
86118. L.
87464. 2.008
88810. 2.039
90155. 2,070
91501. 2. 107
92846. 21181
54192. 2162
95538. 2'.193
96883. 2.224
982259, 2.255
Peak
Stage Elev
B.52 435,22
5.32 435.02
4.66 434.36
4.56 434.26
3.80 433.50
3.47 433.17
.03 48273
1.86 431.56
2:29 CPg. at
1
5.52 FE
435.22 Ft
74303. Cu-Ft

1,706 Ac-Ft

0.278 0.00
0.282 0.00
Q..288 0.00
0.315 0.00
0.330 0.00
0.343 0.00
0.356 0.00
0.368 0.00
0.379 0.00
0.391 0.00
0.708 0.00
2 E0 0.00
2.020 0.00
2.820 0.00
o ) e o 0.00
3.380 0.00
3.620 0.00
3.850 0.00
4.060 0.00
4.260 0.00
4.460 0.00
4.640 0.00
4.820 0.00
4.990 0.00
5.1850 0.00
5.310 0.00
5.470 0.00
5.620 0.00
5.760 0.00
5. 510 0.00
Storage
(Cu-Ft) (Ac-Ft)
74303. L., TOE
715319, 1.642
62762, 1.441
61344. 1.408
51122. L.dTE
46674 . 1.071
40762. 0.9386
25043. 0,575
6:00 on Jan 9 in Year 8

.44 CFS at 10:00 on Jan

in Year 8
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Flow Duration from Time Series File:vltout.tsf

Cutoff Count Frequency CDF Exceedence Probability

CFS % % %

0.006 31266 50.988 50.988 49.012 0.490E+00

0.019 8534 1358917 64.905 35 . 0595 0.351E+00

0.031 6248 10.189 75.095 24 .905 0.249E+00

0.043 5696 9.289 84 .384 15,6186 0.156E+00

0.056 4336 T1.071 81.455 8.545 0.855E-01

0.068 2124 3.464 94.918 5.082 0.508E-01

0.080 1563 2.549 97.467 2.533 0.253E-01

0.083 1137 1.887 99.354 0.646 0.646E-02

Lo 0 8 217 0.093 99.447 0.553 0.553E-02

0.117 25 0.041 29.488 g.512 0.512E-02

0.130 17 0.028 99.51s 0.484 0.484E-02

0.142 14 0.023 99.538 0.462 0.462E-02

0.154 34 0.044 29.583 0.417 0.417E-02

0.167 37 0.060 99.643 B.357 0.357E-02

0.179 45 0.073 99.716 0.284 0.284E-02

0.191 28 0.046 899,762 0.238 0.238E-02

0.203 24 0.039 99.801 0.198 0.198%E-02

0.216 il 0.034 28 835 0.165 0. 165E~02

0.228 21 0.034 99.870 0.130 0.130E-02

0.240 14 0.023 99.892 0.108 0.10BE-02

0.253 4 0.007 99.899 0.101 0.101E-02

0.265 2 0.003 99.902 0.0298 0.978E-03

0.277 3 0.005 99 .907 0.093 0.930E-03

0.290 10 0.016 99,923 0.077 0.766E-03

0.302 10 0.016 99.940 0.060 0.603E-03

0.314 11 0.018 99.958 0.042 0.424E-03

0.327 7 0.011 89.969 0.031 0.310E-03

0..339 2 0.003 29 . 972 0.028 0.277E-03

0.3531 3 0.005 99.977 0.023 0.228E-03

0.364 3 0.005 95.982 0.018 0.179E-03

0.376 4 0.007 99.989 0.011 0.114E-03

0.388 4 0.007 898,995 0.005 0.489E-04

0.401 2 0.003 99.998 0.002 0.163E-04

0.413 0 0.000 99.998 0.002 0.163E-04

0.425 0 0.000 99 .998 0.002 0.163E-04

0.438 0 0.000 99.998 0.002 0.163E-04

Duration Comparison Anaylsis

Base File: 11070ex.tsf

New File: vltout.tsf
Cutoff Units: Discharge in CFS
~~~~~ Fraction of Time----- ---------Check of Tolerance-------

Cutoff Base New %¥Change Probability Base New %Change
0.091 | 0.95E-02 0.67E-02 -29.3 | 0.95E-02 0.091 0.089 )
0.116 | 0.63E-02 0.52E-02 -18.1 | 0.63E-02 0.116 0.093 -19.8
0.141 I 0.49E-02 0.47E-02 ~5.6 [ 0.49E-02 0.141 0.126 -10.5
0.166 | 0.37E-02 0.36E-02 =-3.1 | 0.37E-02 0.166 0.163 -1.6
0.191 | 0.29E-02 0.24E-02 -16.6 | 0.29E-02 0.191 0.179 -6.3
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6.6%)

occurring at 0.411 cfs on the Base Data:11070ex.tsf
and at 0.438 cfs on the New Data:vltout.tsf

Maximum negative excursion = 0.026 cfs (-20.8%)
occurring at 0.125 cfs on the Base Data:11070ex.
and at 0.099 cfs on the New Data:vltout.tsf
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C. WATER QUALITY ANALYSIS AND DESIGN

Water quality treatment will be accommodated for in a combined detention/water quality vault. Dead

storage within the vault will be designed according to the Basic Water Quality Treatment Menu.

WETVAULT (DEAD STORAGE)
The required dead storage within the vault was determined using procedures provided in Section

6.4.1.1 of the 2009 KCSWDM. Areas tabulated below are the subject site's developed areas tributary

to the each pond.

Ve=fVr
where: ¥ = volume correction factor = 3 (Basic)
Ve = volume of runoff from mean annual storm, ft3
Vi =(0.9A; + 0.25A + 0.10Ar + 0.01A0) X R
where: A = area of impervious surface, ft2
Atg = area of till grass and pasture, ft2
Air = area of till forest, ft2
Ao = area of outwash soils, ft?
R = rainfall from mean annual storm = 0.039 feet

Ve = 3[(0.9(3.45) + 0.25(3.14)]*43,560*0.039 = 19,825 cubic feet

Dead storage within the vault will either be located within the entire vault or a portion of the vault.

Details of how the required dead storage will be accommodated for within the vault will be completed at

final design.

Required Water Quality Volume = 19,825 cubic feet
Provided Water Quality Volume = 19,825 cubic feet
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64,1 WETPONDS  BASIC AND LARGE - - METHODS OF ANALYSIS

FIGURE 6.4.1.A PRECIPITATION FOR MEAN ANNUAL STORM IN INCHES (FEET)
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NOTE: Arcas casl of the eastammost Iscpluvial should use C.65 (0.043) 0.56" 4 16.054’)
inches un‘ess 7ainfall dala is availabe lor the lacation of inferest 0.0477)

resull, generates large amounts of runoff. For this application, till soil types include Buckley and
bedrock soils, and alluvial and outwash soils that have & scasonally high waler lable or arc underlain
&t a shallow depth (less than 5 feer) by glacial till, U.S, Soil Conscrvation Service (SCS) hydrologic
soil groups that are classificd as till soils include a few B, most C, and all D soils. See Chapter 3 for
classification of specific SCS soil types.

2009 Surface Water Design Manual 1:9/2009
671
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