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General Model Information
Project Name: vault

Site Name: Kestrel Ridge

Site Address: 13217 Chain Lk Rd

City: Monroe

Report Date: 7/31/2018

Gage: Everett

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.200

Version Date: 2017/04/17

Version: 4.2.13

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Mod      4.45

 Pervious Total 4.45

Impervious Land Use acre

 Impervious Total 0

 Basin Total 4.45

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Basin  1
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Mod        0.96

 Pervious Total 0.96

Impervious Land Use acre
 ROADS MOD          1.58
 ROOF TOPS FLAT     1.91

 Impervious Total 3.49

 Basin Total 4.45

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

Vault  1
Width: 50.4439171006494 ft.
Length: 252.219585503245 ft.
Depth: 8 ft.
Discharge Structure
Riser Height: 7 ft.
Riser Diameter: 18 in.
Notch Type: Rectangular
Notch Width: 0.014 ft.
Notch Height: 3.947 ft.
Orifice 1 Diameter: 1.3484458942783 in.Elevation:0 ft.
Element Flows To:
Outlet 1 Outlet 2

              Vault Hydraulic Table

Stage(feet) Area(ac.) Volume(ac-ft.) Discharge(cfs) Infilt(cfs)
0.0000 0.292 0.000 0.000 0.000
0.0889 0.292 0.026 0.014 0.000
0.1778 0.292 0.051 0.020 0.000
0.2667 0.292 0.077 0.025 0.000
0.3556 0.292 0.103 0.029 0.000
0.4444 0.292 0.129 0.032 0.000
0.5333 0.292 0.155 0.036 0.000
0.6222 0.292 0.181 0.038 0.000
0.7111 0.292 0.207 0.041 0.000
0.8000 0.292 0.233 0.044 0.000
0.8889 0.292 0.259 0.046 0.000
0.9778 0.292 0.285 0.048 0.000
1.0667 0.292 0.311 0.051 0.000
1.1556 0.292 0.337 0.053 0.000
1.2444 0.292 0.363 0.055 0.000
1.3333 0.292 0.389 0.057 0.000
1.4222 0.292 0.415 0.058 0.000
1.5111 0.292 0.441 0.060 0.000
1.6000 0.292 0.467 0.062 0.000
1.6889 0.292 0.493 0.064 0.000
1.7778 0.292 0.519 0.065 0.000
1.8667 0.292 0.545 0.067 0.000
1.9556 0.292 0.571 0.069 0.000
2.0444 0.292 0.597 0.070 0.000
2.1333 0.292 0.623 0.072 0.000
2.2222 0.292 0.649 0.073 0.000
2.3111 0.292 0.675 0.075 0.000
2.4000 0.292 0.701 0.076 0.000
2.4889 0.292 0.727 0.077 0.000
2.5778 0.292 0.752 0.079 0.000
2.6667 0.292 0.778 0.080 0.000
2.7556 0.292 0.804 0.081 0.000
2.8444 0.292 0.830 0.083 0.000
2.9333 0.292 0.856 0.084 0.000
3.0222 0.292 0.882 0.085 0.000
3.1111 0.292 0.908 0.087 0.000
3.2000 0.292 0.934 0.090 0.000
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3.2889 0.292 0.960 0.094 0.000
3.3778 0.292 0.986 0.099 0.000
3.4667 0.292 1.012 0.103 0.000
3.5556 0.292 1.038 0.108 0.000
3.6444 0.292 1.064 0.113 0.000
3.7333 0.292 1.090 0.118 0.000
3.8222 0.292 1.116 0.123 0.000
3.9111 0.292 1.142 0.129 0.000
4.0000 0.292 1.168 0.134 0.000
4.0889 0.292 1.194 0.140 0.000
4.1778 0.292 1.220 0.146 0.000
4.2667 0.292 1.246 0.153 0.000
4.3556 0.292 1.272 0.160 0.000
4.4444 0.292 1.298 0.167 0.000
4.5333 0.292 1.324 0.196 0.000
4.6222 0.292 1.350 0.205 0.000
4.7111 0.292 1.376 0.215 0.000
4.8000 0.292 1.402 0.225 0.000
4.8889 0.292 1.427 0.235 0.000
4.9778 0.292 1.453 0.245 0.000
5.0667 0.292 1.479 0.256 0.000
5.1556 0.292 1.505 0.266 0.000
5.2444 0.292 1.531 0.277 0.000
5.3333 0.292 1.557 0.288 0.000
5.4222 0.292 1.583 0.299 0.000
5.5111 0.292 1.609 0.311 0.000
5.6000 0.292 1.635 0.323 0.000
5.6889 0.292 1.661 0.334 0.000
5.7778 0.292 1.687 0.346 0.000
5.8667 0.292 1.713 0.358 0.000
5.9556 0.292 1.739 0.371 0.000
6.0444 0.292 1.765 0.383 0.000
6.1333 0.292 1.791 0.396 0.000
6.2222 0.292 1.817 0.409 0.000
6.3111 0.292 1.843 0.422 0.000
6.4000 0.292 1.869 0.435 0.000
6.4889 0.292 1.895 0.448 0.000
6.5778 0.292 1.921 0.462 0.000
6.6667 0.292 1.947 0.475 0.000
6.7556 0.292 1.973 0.489 0.000
6.8444 0.292 1.999 0.503 0.000
6.9333 0.292 2.025 0.517 0.000
7.0222 0.292 2.051 0.581 0.000
7.1111 0.292 2.077 1.117 0.000
7.2000 0.292 2.103 1.934 0.000
7.2889 0.292 2.128 2.905 0.000
7.3778 0.292 2.154 3.918 0.000
7.4667 0.292 2.180 4.858 0.000
7.5556 0.292 2.206 5.630 0.000
7.6444 0.292 2.232 6.183 0.000
7.7333 0.292 2.258 6.549 0.000
7.8222 0.292 2.284 6.961 0.000
7.9111 0.292 2.310 7.300 0.000
8.0000 0.292 2.336 7.624 0.000
8.0889 0.292 2.362 7.933 0.000
8.1778 0.000 0.000 8.229 0.000
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 4.45
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 0.96
Total Impervious Area: 3.49

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.164499
5 year 0.263059
10 year 0.341486
25 year 0.456478
50 year 0.554293
100 year 0.663045

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.090182
5 year 0.127296
10 year 0.157102
25 year 0.201369
50 year 0.2396
100 year 0.282747

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.183 0.078
1950 0.186 0.085
1951 0.157 0.072
1952 0.128 0.069
1953 0.104 0.070
1954 0.651 0.082
1955 0.197 0.117
1956 0.172 0.127
1957 0.239 0.103
1958 0.208 0.077
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1959 0.162 0.083
1960 0.157 0.088
1961 0.326 0.112
1962 0.158 0.073
1963 0.266 0.076
1964 0.210 0.065
1965 0.130 0.086
1966 0.076 0.072
1967 0.154 0.074
1968 0.188 0.093
1969 0.609 0.077
1970 0.107 0.075
1971 0.203 0.141
1972 0.125 0.082
1973 0.123 0.085
1974 0.333 0.083
1975 0.127 0.070
1976 0.134 0.082
1977 0.096 0.077
1978 0.112 0.069
1979 0.373 0.078
1980 0.175 0.068
1981 0.110 0.071
1982 0.142 0.117
1983 0.302 0.073
1984 0.147 0.159
1985 0.196 0.114
1986 0.440 0.285
1987 0.199 0.212
1988 0.103 0.120
1989 0.132 0.068
1990 0.139 0.102
1991 0.143 0.085
1992 0.109 0.091
1993 0.105 0.067
1994 0.100 0.088
1995 0.146 0.126
1996 0.275 0.110
1997 0.546 0.430
1998 0.091 0.072
1999 0.119 0.092
2000 0.103 0.139
2001 0.036 0.058
2002 0.136 0.094
2003 0.106 0.085
2004 0.179 0.131
2005 0.124 0.085
2006 0.429 0.105
2007 0.317 0.098
2008 0.368 0.283
2009 0.112 0.088

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 0.6508 0.4302
2 0.6089 0.2851
3 0.5458 0.2833
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4 0.4402 0.2119
5 0.4294 0.1592
6 0.3727 0.1415
7 0.3682 0.1391
8 0.3328 0.1307
9 0.3263 0.1270
10 0.3172 0.1261
11 0.3022 0.1197
12 0.2751 0.1172
13 0.2663 0.1170
14 0.2388 0.1141
15 0.2099 0.1118
16 0.2077 0.1104
17 0.2025 0.1054
18 0.1991 0.1032
19 0.1971 0.1024
20 0.1960 0.0983
21 0.1882 0.0940
22 0.1859 0.0929
23 0.1830 0.0916
24 0.1788 0.0907
25 0.1745 0.0881
26 0.1723 0.0876
27 0.1622 0.0876
28 0.1579 0.0856
29 0.1573 0.0854
30 0.1572 0.0853
31 0.1543 0.0849
32 0.1468 0.0849
33 0.1459 0.0847
34 0.1435 0.0832
35 0.1424 0.0830
36 0.1393 0.0819
37 0.1357 0.0816
38 0.1337 0.0816
39 0.1325 0.0778
40 0.1298 0.0777
41 0.1279 0.0773
42 0.1272 0.0771
43 0.1250 0.0770
44 0.1245 0.0756
45 0.1232 0.0752
46 0.1190 0.0737
47 0.1124 0.0734
48 0.1121 0.0732
49 0.1098 0.0724
50 0.1094 0.0720
51 0.1074 0.0720
52 0.1063 0.0714
53 0.1047 0.0697
54 0.1038 0.0695
55 0.1035 0.0691
56 0.1031 0.0691
57 0.0996 0.0680
58 0.0964 0.0677
59 0.0911 0.0667
60 0.0762 0.0646
61 0.0359 0.0582
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.0822 14899 14478 97 Pass
0.0870 12356 7751 62 Pass
0.0918 10523 6000 57 Pass
0.0966 8720 4652 53 Pass
0.1013 7217 3675 50 Pass
0.1061 5967 3009 50 Pass
0.1109 5157 2539 49 Pass
0.1156 4359 2018 46 Pass
0.1204 3647 1595 43 Pass
0.1252 3086 1314 42 Pass
0.1299 2706 1130 41 Pass
0.1347 2306 1004 43 Pass
0.1395 1947 883 45 Pass
0.1442 1655 802 48 Pass
0.1490 1467 747 50 Pass
0.1538 1333 705 52 Pass
0.1585 1189 639 53 Pass
0.1633 1079 586 54 Pass
0.1681 1001 556 55 Pass
0.1728 938 549 58 Pass
0.1776 849 540 63 Pass
0.1824 783 532 67 Pass
0.1871 720 523 72 Pass
0.1919 680 516 75 Pass
0.1967 637 508 79 Pass
0.2015 614 486 79 Pass
0.2062 583 462 79 Pass
0.2110 555 429 77 Pass
0.2158 522 395 75 Pass
0.2205 500 366 73 Pass
0.2253 481 348 72 Pass
0.2301 456 330 72 Pass
0.2348 437 318 72 Pass
0.2396 419 305 72 Pass
0.2444 397 291 73 Pass
0.2491 382 275 71 Pass
0.2539 365 265 72 Pass
0.2587 350 251 71 Pass
0.2634 336 237 70 Pass
0.2682 323 219 67 Pass
0.2730 316 201 63 Pass
0.2777 300 176 58 Pass
0.2825 288 141 48 Pass
0.2873 277 127 45 Pass
0.2920 265 124 46 Pass
0.2968 247 122 49 Pass
0.3016 236 118 50 Pass
0.3064 222 115 51 Pass
0.3111 210 112 53 Pass
0.3159 198 109 55 Pass
0.3207 187 94 50 Pass
0.3254 175 82 46 Pass
0.3302 164 77 46 Pass
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0.3350 154 73 47 Pass
0.3397 146 70 47 Pass
0.3445 136 68 50 Pass
0.3493 126 64 50 Pass
0.3540 111 60 54 Pass
0.3588 98 57 58 Pass
0.3636 81 55 67 Pass
0.3683 68 52 76 Pass
0.3731 61 49 80 Pass
0.3779 56 48 85 Pass
0.3826 46 45 97 Pass
0.3874 41 40 97 Pass
0.3922 39 36 92 Pass
0.3969 37 29 78 Pass
0.4017 32 26 81 Pass
0.4065 30 24 80 Pass
0.4112 20 22 110 Pass
0.4160 18 19 105 Pass
0.4208 14 15 107 Pass
0.4256 8 7 87 Pass
0.4303 7 2 28 Pass
0.4351 5 0 0 Pass
0.4399 5 0 0 Pass
0.4446 4 0 0 Pass
0.4494 4 0 0 Pass
0.4542 4 0 0 Pass
0.4589 4 0 0 Pass
0.4637 4 0 0 Pass
0.4685 4 0 0 Pass
0.4732 4 0 0 Pass
0.4780 3 0 0 Pass
0.4828 3 0 0 Pass
0.4875 3 0 0 Pass
0.4923 3 0 0 Pass
0.4971 3 0 0 Pass
0.5018 3 0 0 Pass
0.5066 3 0 0 Pass
0.5114 3 0 0 Pass
0.5161 3 0 0 Pass
0.5209 3 0 0 Pass
0.5257 3 0 0 Pass
0.5305 3 0 0 Pass
0.5352 3 0 0 Pass
0.5400 3 0 0 Pass
0.5448 3 0 0 Pass
0.5495 2 0 0 Pass
0.5543 2 0 0 Pass
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Water Quality
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.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2018; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com






Earth
Solutions

NWLLC

Earth
Solutions

NW LLC

Geotechnical Engineering
Geology

Environmental Scientists
Construction Monitoring

1805 - 136th Place N.E., Suite 201 Bellevue, WA 98005
(425) 449-4704 Fax (425) 449-4711

www.earthsolutionsnw.com

GEOTECHNICAL ENGINEERING STUDY
PROPOSED CHAIN LAKE PRD

13217 AND 13305 CHAIN LAKE ROAD
MONROE, WASHINGTON

ES-5859





































Drwn. CAM

Checked SES Date Feb. 2018

Date 02/26/2018 Proj. No. 5859

Plate 1
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resulting from black & white reproductions of this plate.
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Plate 2
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resulting from black & white reproductions of this plate.

NOTE: The graphics shown on this plate are not intended for design
purposes or precise scale measurements, but only to illustrate the
approximate test locations relative to the approximate locations of
existing and / or proposed site features. The information illustrated
is largely based on data provided by the client at the time of our
study. ESNW cannot be responsible for subsequent design changes
or interpretation of the data by others.
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Test Pit Location Plan
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Monroe, Washington
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Plate 3
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Seepage

Compacted
12 to 18 inches
of On-Site Low

Permeability Soil

Trench
Excavation

Drainage Sand
and Gravel

Side Slopes are
Contractor’s Responsibility.
Shore with Trench Box(es)

or Suitable Shoring, as
needed for safety.

Slotted Subdrain
Pipe (See Note 3)

TYPICAL FINGER DRAIN DETAIL
Chain Lake PRD

Monroe, Washington

TYPICAL CROSS SECTION
NOT - TO - SCALE

NOTES:

Possible caving soil conditions may require
that the subdrain pipe and backfill be placed
concurrently with the trench excavation.

Extend pipe by means of a tightline to a
suitable discharge point. Where subdrain
pipe changes to a tightline, provide impervious
dam (concrete or clay) so as to force all
water into the tightline.

Slotted subdrain pipe; tight joints; sloped to
drain (6"/100' min. slope); provide clean-outs;
min. diameter: 6".

Slotted pipe to have 1/8" maximum slot
width.

1.

2.

3.

4.

Reference: Seattle Landslide Study

MATERIALS:

Drainage Sand and Gravel should
meet the following gradation (Modified
City of Seattle Mineral Aggregate
Type 26):

Sieve Size % Passing by Weight

1 - inch
3/4 - inch
1/4 - inch

No. 8
No. 50

No. 200
(by wet sieving)

100
85 to 95
30 to 60
20 to 50
3 to 12
0 to 1

(non-plastic fines)

An alternative to drainage sand and
gravel is a 50-50 mixture of washed
pea gravel (Mineral Aggregate Type 9)
and washed sand (Mineral Aggregate
Type 6).
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Plate 4
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RETAINING WALL DRAINAGE DETAIL
Chain Lake PRD

Monroe, Washington

NOTES:

Free-draining Backfill should consist
of soil having less than 5 percent fines.
Percent passing No. 4 sieve should be
25 to 75 percent.

Sheet Drain may be feasible in lieu
of Free-draining Backfill, per ESNW
recommendations.

Drain Pipe should consist of perforated,
rigid PVC Pipe surrounded with 1-inch
Drain Rock.

LEGEND:

Free-draining Structural Backfill

1-inch Drain Rock

18" Min.

Structural
Fill

Perforated Rigid Drain Pipe
(Surround in Drain Rock)

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING



Drwn. CAM

Checked SES Date Mar. 2018

Date 03/05/2018 Proj. No. 5859

Plate 5
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FOOTING DRAIN DETAIL
Chain Lake PRD

Monroe, Washington

Slope

Perforated Rigid Drain Pipe
(Surround in Drain Rock)

18" Min.

NOTES:

Do NOT tie roof downspouts
to Footing Drain.

Surface Seal to consist of
12" of less permeable, suitable
soil. Slope away from building.

LEGEND:

Surface Seal: native soil or
other low-permeability material.

1-inch Drain Rock

SCHEMATIC ONLY - NOT TO SCALE
NOT A CONSTRUCTION DRAWING
























