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FIGURE 5 
KING COUNTY IMAP TOPOGRAPHY 
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FIGURE 6 
STREAMS & 100-YEAR FLOODPLAINS 
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FIGURE 7 
WETLANDS 
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FIGURE 8 
EROSION HAZARD AREAS 
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FIGURE 9 
LANDSLIDE HAZARD AREAS 
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FIGURE 10 
SEISMIC HAZARD AREAS 
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FIGURE 11 
FEMA MAP 
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FIGURE 12 
DRAINAGE COMPLAINTS 
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TASK 3: FIELD INSPECTION 

UPSTREAM TRIBUTARY AREA 
In evaluating the upstream area, we reviewed both the King County iMap and City of 
Kirkland GIS Mapping Portal as well as performed a field reconnaissance on December 
22, 2015 under rainy conditions. Topography indicates no upstream tributary area from 
the south or east. Existing development of the frontage to the west conveys runoff away 
from the Site. A 12-inch diameter concrete culvert conveys runoff from the existing 
upstream development under 136th Ave NE and into the on-site stream. Negligible 
upstream area from an existing driveway enters the Site from the north and sheet flows 
south into the stream. Therefore, upstream runoff for the Site is considered negligible.   

GENERAL ONSITE AND OFFSITE DRAINAGE DESCRIPTIONS 
The Site contains two Natural Discharge Areas (NDA) in one Threshold Discharge Area 
(TDA).  NDA 1 discharges from the classified stream at point “A” over the eastern 
property line. NDA 2 travels as sheet flow, crossing over the southeastern property 
corner. 

The Site topography generally slopes from west to east at slopes ranging from 5% to 
65%. The vegetation consists of trees and moderate underbrush with steep slopes on 
the northern side surrounding the stream. On the southern half of the Site there are 
several existing houses and outbuildings with associated paved driveways. Site runoff 
travels easterly as sheet flow either into the on-site stream or over the eastern property 
line. 
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TASK 4: DRAINAGE SYSTEM DESCRIPTION AND PROBLEM DESCRIPTIONS 

DRAINAGE SYSTEM DESCRIPTION 
The downstream analysis is further illustrated and detailed in the Downstream Map and 
Downstream Table located in Figures 13 and 14.  The downstream area is located 
within the Sammamish River Drainage Basin. The downstream area was evaluated by 
reviewing available resources, and by conducting a field reconnaissance on December 
22nd, 2015 under overcast conditions. 

DOWNSTREAM PATH NDA 1 
Point “A1” is the natural discharge point of NDA #1.  Runoff leaves Site as stream 
channel flow to the east. (0’) 
From Point “A1” to Point “B1”, runoff heads east as stream channel flow through 
moderate vegetation. NDA 2 converges with NDA 1 along this path. (0’ - ±524’) 
Point “B1”, flow enters a Type 2 catch basin with birdcage inlet. (±524’) 
From Point “B1” to Point “C1”, runoff travels east as pipe flow through a 24-inch CPP. 
(±524’ – ±586’) 
Point “C1”, runoff exits 24-inch diameter CPP headed east. (±586’) 
From Point “C1” to Point “D1”, runoff travels east as channel flow through a ~1-foot wide 
moderately vegetated ditch. (±586’ – ±617’) 
Point “D1”, runoff enters a 36-inch diameter CMP headed east under the railroad tracks. 
(±617’) 
From Point “D1” to Point “E1”, runoff continues as easterly pipe flow via a 36-inch CMP, 
crossing under the BNSF railroad tracks. (±617’ – ±656’) 
Point “E1”, runoff exits 36-inch diameter CMP headed east into a vegetated ditch. 
(±656’) 
From Point “E1” to Point “F1”, runoff travels easterly as channel flow via a ~1-foot wide 
vegetated channel. (±656’ – ±943’) 
Point “F1”, runoff enters a 54-inch Type 2 catch basin with birdcage inlet on parcel 
2226059042 just west of 141st Ave NE. (±943’) 
From Point “F1” to Point “G1”, runoff continues as easterly pipe flow via a 36-inch 
ductile iron (DI) pipe, crossing under 141st Ave NE. (±943’ – ±983’) 
Point “G1”, runoff outfalls into ditch on the west side of 141st Ave NE. (±983’) 
From Point “G1” to Point “H1”, runoff moves north through a ~2-foot wide grass lined 
ditch. (±983’ – ±1392’) 
Point “H1”, runoff enters a 24-inch diameter concrete pipe headed east. (±1392’)  
From Point “H1” to Point “I1”, runoff travels east under railroad tracks through a 24-inch 
diameter concrete pipe. (±1392’ – ±1441’) 
Point “I1”, runoff exits pipe into a grass lined ditch on the east side of the railroad tracks 
over a quarter mile downstream of the Site. Runoff continues north in the ditch, which 
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outfalls into another ditch headed east towards the Sammamish River, where it 
eventually outfalls. (±1441’) 
DOWNSTREAM PATH NDA 2 

Point “A2” is the natural discharge point of NDA #2.  Runoff exits Site as sheet flow 
across the southeastern property corner. (0’) 
From Point “A2” to Point “B1”, runoff heads easterly as sheet flow through a forested 
area (undeveloped tract of adjacent development) with steep slopes. (0’ - ±461’) 
Point “B1”, runoff converges with NDA 1 and continues along the same downstream 
path. (±461’) 
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TASK 5: MITIGATION OF EXISTING OR POTENTIAL PROBLEMS 

According to the City of Kirkland Addendum to the 2009 King County Surface Water 
Design Manual, this section is to be excluded. Water quality problems in the City of 
Kirkland are addressed through educational programs and source control.  
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FIGURE 13 
OFFSITE ANALYSIS DOWNSTREAM MAP 
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FIGURE 14 
OFFSITE ANALYSIS DOWNSTREAM TABLE 

 
NDA #1 

 
 
 
 
 
 
 

Symbol Drainage 
Component Type, 
Name, and Size 

Drainage Component  
Description 

Slope Distance 
From site 
Discharge 

Existing  
Problems 

Potential 
Problems 

Observations of field inspector 
resource reviewer, or resident 

 

See map 

 

Type: sheet flow, swale, 

Stream, channel, pipe, 

Pond; Size: diameter 

Surface area 

 

drainage basin, vegetation, cover, 

depth, type of sensitive area, volume 

 

 

% 

 

1/4 mi=1,320 

ft 

Constrictions, under capacity, ponding, 

overtopping, flooding, habitat or 

organism destruction, scouring, bank 

sloughing, sedimentation, incision, other 

erosion 

tributary area, likelihood of problem, 

overflow pathways, potential impacts. 

A1-B1 Stream Channel Flow  Moderate vegetation, defined channel with 

steep slopes on either side. 

 ±524’ None Observed None Anticipated  Light Flow Observed 

B1-C1 Easterly Pipe Flow 24” Ø CPP out of Type 2 CB  ±586’ None Observed None Anticipated Light Flow Observed 

C1-D1 Easterly Channel Flow Moderate vegetation, ~1’ wide ditch  ±617’ None Observed None Anticipated Light Flow Observed 

D1-E1 Easterly Pipe Flow 36” Ø CMP under railroad  ±656’ None Observed None Anticipated Light Flow Observed 

E1-F1 Easterly Channel Flow Moderate vegetation, ~1’ wide ditch  ±943’ None Observed None Anticipated Light Flow Observed 

F1-G1 Easterly Pipe Flow 36” Ø Ductile Iron (DI) Pipe out of 54” 
Type 2 CB under 141st Ave NE 

 ±983’ None Observed None Anticipated Light Flow Observed 

G1-H1 Northerly Channel Flow ~2’ wide grass lined channel  ±1392’ None Observed None Anticipated Light Flow Observed 

H1-I1 Easterly Pipe Flow 24” Ø Concrete Pipe under railroad tracks  ±1441’ None Observed None Anticipated Light Flow Observed 
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NDA #2 
Symbol Drainage 

Component Type, 
Name, and Size 

Drainage Component  
Description 

Slope Distance 
From site 
Discharge 

Existing  
Problems 

Potential 
Problems 

Observations of field inspector 
resource reviewer, or resident 

 

See map 

 

Type: sheet flow, swale, 

Stream, channel, pipe, 

Pond; Size: diameter 

Surface area 

 

drainage basin, vegetation, cover, 

depth, type of sensitive area, volume 

 

 

% 

 

1/4 mi=1,320 

ft 

Constrictions, under capacity, ponding, 

overtopping, flooding, habitat or 

organism destruction, scouring, bank 

sloughing, sedimentation, incision, other 

erosion 

tributary area, likelihood of problem, 

overflow pathways, potential impacts. 

A2-B1 Easterly Sheet Flow Runoff leaves site and travels as sheet 

flow through forested area, converges with 

NDA 1 at Type 2 CB with birdcage inlet 

(Point “B1”) 

 ±461’ None Observed None Anticipated  No flow observed 
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SECTION IV 
FLOW CONTROL AND WATER QUALITY FACILITY ANALYSIS AND DESIGN FOR  

EXISTING SITE HYDROLOGY 

KCRTS was used to model the peak runoff from the Site.  Per the Geotechnical 
Engineering Study the site was modeled as “Till” soils.  The entire Site was modeled as 
“Till Forest” for existing conditions.  Results of the KCRTS analysis are included in this 
section.   

Modeling Input 

PREDEVELOPED   
Land Cover Entire 
  Site 
Till Forest (ac) 5.107 
Till Grass (ac) 0.000 
Impervious (ac) 0.000 
Scale Factor: 1.00 
Time Step: Hourly 
Data Type: Reduced 
Project 
Location: Sea-Tac 
Total Area: 5.107 

 

Table 1  Pre-Developed KCRTS Modeling Input 
Modeling Results 
  Flow Frequency Analysis 
  Time Series File:predev.tsf 
  Project Location:Sea-Tac 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.322      2   2/09/01 18:00         0.412         1  100.00   0.990 
   0.087      7   1/06/02  3:00         0.322         2   25.00   0.960 
   0.239      4   2/28/03  3:00         0.247         3   10.00   0.900 
   0.009      8   3/24/04 20:00         0.239         4    5.00   0.800 
   0.142      6   1/05/05  8:00         0.209         5    3.00   0.667 
   0.247      3   1/18/06 21:00         0.142         6    2.00   0.500 
   0.209      5  11/24/06  4:00         0.087         7    1.30   0.231 
   0.412      1   1/09/08  9:00         0.009         8    1.10   0.091 
Computed Peaks                          0.382             50.00   0.980 
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FIGURE 15 
PREDEVELOPED AREA MAP 
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DEVELOPED SITE HYDROLOGY 

Soil Type 

The soil types are unchanged from predeveloped conditions. 

Land covers 

KCRTS was used to model the developed peak runoff from the Site.  The portions of the 
Site within the developable area tributary to the proposed detention facility were 
modeled as “Till Grass”, and Impervious as appropriate.  Results of the KCRTS analysis 
are included in this section. 

Modeling Input – Developed 

DEVELOPED   
Land Cover Entire 
  Site 
Till Forest (ac) 0.000 
Till Grass (ac) 1.129 
Impervious (ac) 3.284 
Scale Factor: 1.00 
Time Step: Hourly 
Data Type: Reduced 
Project 
Location: Sea-Tac 
Total Area: 4.413 

 

Table 2 Developed KCRTS Modeling Input 

Modeling Results - Developed 

  Flow Frequency Analysis 
  Time Series File:dev.tsf 
  Project Location:Sea-Tac 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.897      6   2/09/01  2:00          1.79         1  100.00   0.990 
   0.753      8   1/05/02 16:00          1.22         2   25.00   0.960 
    1.08      3   2/27/03  7:00          1.08         3   10.00   0.900 
   0.839      7   8/26/04  2:00          1.01         4    5.00   0.800 
    1.01      4  10/28/04 16:00         0.955         5    3.00   0.667 
   0.955      5   1/18/06 16:00         0.897         6    2.00   0.500 
    1.22      2  10/26/06  0:00         0.839         7    1.30   0.231 
    1.79      1   1/09/08  6:00         0.753         8    1.10   0.091 
Computed Peaks                           1.60             50.00   0.980 
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Modeling Input – Bypass 

BYPASS   
Land Cover Entire 
  Site 
Till Forest (ac) 0.000 
Till Grass (ac) 0.606 
Impervious (ac) 0.088 
Scale Factor: 1.00 
Time Step: Hourly 
Data Type: Reduced 
Project 
Location: Sea-Tac 
Total Area: 0.694 

 
 
Modeling Results – Bypass 

  Flow Frequency Analysis 
  Time Series File:bypass.tsf 
  Project Location:Sea-Tac 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.076      4   2/09/01  2:00         0.170         1  100.00   0.990 
   0.046      6   1/05/02 16:00         0.094         2   25.00   0.960 
   0.094      2   2/27/03  7:00         0.078         3   10.00   0.900 
   0.033      8   8/26/04  2:00         0.076         4    5.00   0.800 
   0.044      7  10/28/04 16:00         0.072         5    3.00   0.667 
   0.078      3   1/18/06 16:00         0.046         6    2.00   0.500 
   0.072      5  11/24/06  3:00         0.044         7    1.30   0.231 
   0.170      1   1/09/08  6:00         0.033         8    1.10   0.091 
Computed Peaks                          0.144             50.00   0.980 
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FIGURE 16 

DEVELOPED AREA MAP 
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PERFORMANCE STANDARDS 

The Project is located in a Conservation Flow Control Area and will therefore adhere to 
Level 2 Flow Control Standards, forested conditions.  One detention vault will provide 
flow control as required.  The Project is required to “match developed discharge 
durations to predeveloped durations for the range of predeveloped discharge rates  
from 50% of the two-year peak flow up to the full 50-year peak flow.  Also match 
developed peak discharge rates to predeveloped peak discharge rates for the 2 and the 
10 year return periods.  Assum(ing) historic conditions as the predeveloped condition.” 
(KCSWDM, Sec. 1.2). 

  

ATTACHMENT 8

243



 

2016 D. R. STRONG Consulting Engineers Inc. Page 42 Callan Ridge PUD 

Technical Information Report Kirkland, Washington 

FLOW CONTROL SYSTEM 

The Project will utilize an detention facility designed to control site runoff.  The King 
County Runoff Time Series (KCRTS) software was used to size the facility.  The 
detention pond design information is included in this section. 
 
Retention/Detention Facility 
 
 
         Type of Facility: Detention Vault 
         Facility Length:       66.18  ft 
          Facility Width:       66.18  ft 
           Facility Area:     4380.    sq. ft 
 Effective Storage Depth:       15.00  ft 
       Stage 0 Elevation:      244.50  ft 
          Storage Volume:    65694.    cu. ft 
              Riser Head:       15.00  ft 
          Riser Diameter:       18.00  inches 
      Number of orifices:        3 
                                     Full Head    Pipe 
    Orifice #      Height  Diameter  Discharge  Diameter 
                    (ft)     (in)      (CFS)      (in) 
       1            0.00      0.82        0.071 
       2           10.25      1.67        0.165    4.0 
       3           14.00      1.50        0.061    4.0 
          Top Notch Weir: None 
    Outflow Rating Curve: None 
 
 
    Stage     Elevation      Storage       Discharge  Percolation 
     (ft)       (ft)    (cu. ft)   (ac-ft)  (cfs)      (cfs) 
      0.00     244.50          0.     0.000  0.000      0.00 
      0.01     244.51         44.     0.001  0.002      0.00 
      0.02     244.52         88.     0.002  0.002      0.00 
      0.03     244.53        131.     0.003  0.003      0.00 
      0.04     244.54        175.     0.004  0.004      0.00 
      0.05     244.55        219.     0.005  0.004      0.00 
      0.06     244.56        263.     0.006  0.004      0.00 
      0.07     244.57        307.     0.007  0.005      0.00 
      0.36     244.86       1577.     0.036  0.011      0.00 
      0.66     245.16       2891.     0.066  0.015      0.00 
      0.95     245.45       4161.     0.096  0.018      0.00 
      1.24     245.74       5431.     0.125  0.020      0.00 
      1.54     246.04       6745.     0.155  0.023      0.00 
      1.83     246.33       8015.     0.184  0.025      0.00 
      2.13     246.63       9329.     0.214  0.027      0.00 
      2.42     246.92      10599.     0.243  0.028      0.00 
      2.72     247.22      11913.     0.273  0.030      0.00 
      3.01     247.51      13183.     0.303  0.032      0.00 
      3.30     247.80      14453.     0.332  0.033      0.00 
      3.60     248.10      15767.     0.362  0.035      0.00 
      3.89     248.39      17037.     0.391  0.036      0.00 
      4.19     248.69      18351.     0.421  0.037      0.00 
      4.48     248.98      19621.     0.450  0.039      0.00 
      4.77     249.27      20891.     0.480  0.040      0.00 
      5.07     249.57      22205.     0.510  0.041      0.00 
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      5.36     249.86      23475.     0.539  0.042      0.00 
      5.66     250.16      24789.     0.569  0.043      0.00 
      5.95     250.45      26059.     0.598  0.044      0.00 
      6.24     250.74      27329.     0.627  0.046      0.00 
      6.54     251.04      28643.     0.658  0.047      0.00 
      6.83     251.33      29913.     0.687  0.048      0.00 
      7.13     251.63      31227.     0.717  0.049      0.00 
      7.42     251.92      32497.     0.746  0.050      0.00 
      7.72     252.22      33811.     0.776  0.051      0.00 
      8.01     252.51      35081.     0.805  0.052      0.00 
      8.30     252.80      36351.     0.835  0.053      0.00 
      8.60     253.10      37665.     0.865  0.053      0.00 
      8.89     253.39      38935.     0.894  0.054      0.00 
      9.19     253.69      40249.     0.924  0.055      0.00 
      9.48     253.98      41519.     0.953  0.056      0.00 
      9.77     254.27      42789.     0.982  0.057      0.00 
     10.07     254.57      44103.     1.012  0.058      0.00 
     10.25     254.75      44891.     1.031  0.058      0.00 
     10.27     254.77      44979.     1.033  0.059      0.00 
     10.28     254.78      45022.     1.034  0.061      0.00 
     10.30     254.80      45110.     1.036  0.064      0.00 
     10.32     254.82      45198.     1.038  0.068      0.00 
     10.34     254.84      45285.     1.040  0.073      0.00 
     10.35     254.85      45329.     1.041  0.079      0.00 
     10.37     254.87      45417.     1.043  0.085      0.00 
     10.39     254.89      45504.     1.045  0.087      0.00 
     10.68     255.18      46774.     1.074  0.109      0.00 
     10.98     255.48      48088.     1.104  0.125      0.00 
     11.27     255.77      49358.     1.133  0.138      0.00 
     11.57     256.07      50672.     1.163  0.149      0.00 
     11.86     256.36      51942.     1.192  0.159      0.00 
     12.15     256.65      53212.     1.222  0.168      0.00 
     12.45     256.95      54526.     1.252  0.176      0.00 
     12.74     257.24      55796.     1.281  0.185      0.00 
     13.04     257.54      57110.     1.311  0.192      0.00 
     13.33     257.83      58380.     1.340  0.199      0.00 
     13.62     258.12      59650.     1.369  0.206      0.00 
     13.92     258.42      60964.     1.400  0.213      0.00 
     14.00     258.50      61315.     1.408  0.215      0.00 
     14.02     258.52      61402.     1.410  0.215      0.00 
     14.03     258.53      61446.     1.411  0.217      0.00 
     14.05     258.55      61534.     1.413  0.220      0.00 
     14.06     258.56      61577.     1.414  0.223      0.00 
     14.08     258.58      61665.     1.416  0.228      0.00 
     14.09     258.59      61709.     1.417  0.233      0.00 
     14.11     258.61      61796.     1.419  0.237      0.00 
     14.13     258.63      61884.     1.421  0.239      0.00 
     14.42     258.92      63154.     1.450  0.263      0.00 
     14.71     259.21      64424.     1.479  0.281      0.00 
     15.00     259.50      65694.     1.508  0.297      0.00 
     15.10     259.60      66132.     1.518  0.763      0.00 
     15.20     259.70      66570.     1.528  1.610      0.00 
     15.30     259.80      67008.     1.538  2.710      0.00 
     15.40     259.90      67446.     1.548  4.010      0.00 
     15.50     260.00      67884.     1.558  5.480      0.00 
     15.60     260.10      68322.     1.568  6.920      0.00 
     15.70     260.20      68760.     1.579  7.450      0.00 
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     15.80     260.30      69198.     1.589  7.940      0.00 
     15.90     260.40      69636.     1.599  8.410      0.00 
     16.00     260.50      70074.     1.609  8.850      0.00 
     16.10     260.60      70512.     1.619  9.270      0.00 
     16.20     260.70      70950.     1.629  9.670      0.00 
     16.30     260.80      71388.     1.639 10.050      0.00 
     16.40     260.90      71826.     1.649 10.420      0.00 
     16.50     261.00      72264.     1.659 10.780      0.00 
     16.60     261.10      72702.     1.669 11.130      0.00 
     16.70     261.20      73140.     1.679 11.460      0.00 
     16.80     261.30      73578.     1.689 11.790      0.00 
     16.90     261.40      74016.     1.699 12.100      0.00 
 
 Hyd  Inflow    Outflow         Peak             Storage 
                             Stage   Elev   (Cu-Ft)    (Ac-Ft) 
  1    1.79        0.86     15.11  259.61     66180.      1.519 
  2    0.90        0.29     14.95  259.45     65483.      1.503 
  3    1.08        0.20     13.56  258.06     59381.      1.363 
  4    1.22        0.19     12.75  257.25     55827.      1.282 
  5    0.95        0.08     10.36  254.86     45358.      1.041 
  6    0.75        0.06      9.35  253.85     40938.      0.940 
  7    1.01        0.06      9.27  253.77     40601.      0.932 
  8    0.84        0.04      6.08  250.58     26618.      0.611 
 
 Hyd  R/D Facility  Tributary  Reservoir    POC Outflow 
         Outflow      Inflow     Inflow   Target     Calc 
  1         0.86        0.17   ********  *******     0.91 
  2         0.29        0.08   ********     0.32     0.34 
  3         0.20        0.09   ********  *******     0.25 
  4         0.19        0.07   ********  *******     0.23 
  5         0.08        0.08   ********  *******     0.13 
  6         0.06        0.05   ********  *******     0.09 
  7         0.06        0.04   ********  *******     0.09 
  8         0.04        0.03   ********  *******     0.07 
 
---------------------------------- 
Route Time Series through Facility 
  Inflow Time Series File:dev.tsf 
 Outflow Time Series File:rdout 
     POC Time Series File:dsout 
 
Inflow/Outflow Analysis 
   Peak Inflow Discharge:       1.79 CFS at  6:00 on Jan  9 in Year 8 
  Peak Outflow Discharge:      0.851 CFS at 10:00 on Jan  9 in Year 8 
    Peak Reservoir Stage:      15.11  Ft 
     Peak Reservoir Elev:     259.61  Ft 
  Peak Reservoir Storage:   66180.    Cu-Ft 
                        :       1.519 Ac-Ft 
 
Add Time Series:bypass.tsf 
   Peak Summed Discharge:      0.908 CFS at 10:00 on Jan  9 in Year 8 
Point of Compliance File:dsout.tsf 
          Flow Frequency Analysis 
  Time Series File:rdout.tsf 
  Project Location:Sea-Tac 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
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 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                             (CFS)    (ft)        Period 
   0.294      2   2/09/01 20:00      0.851   15.11    1  100.00   0.990 
   0.056      6   1/07/02  4:00      0.294   14.95    2   25.00   0.960 
   0.205      3   3/06/03 22:00      0.205   13.56    3   10.00   0.900 
   0.045      8   8/26/04  8:00      0.185   12.75    4    5.00   0.800 
   0.055      7   1/08/05  6:00      0.081   10.36    5    3.00   0.667 
   0.081      5   1/19/06  2:00      0.056    9.35    6    2.00   0.500 
   0.185      4  11/24/06  8:00      0.055    9.27    7    1.30   0.231 
   0.851      1   1/09/08 10:00      0.045    6.08    8    1.10   0.091 
Computed Peaks                       0.666   15.08        50.00   0.980 
          Flow Frequency Analysis 
  Time Series File:dsout.tsf 
  Project Location:Sea-Tac 
 
  ---Annual Peak Flow Rates---      -----Flow Frequency Analysis------- 
 Flow Rate  Rank  Time of Peak       - - Peaks - -  Rank  Return  Prob 
   (CFS)                                (CFS)             Period 
   0.342      2   2/09/01 19:00         0.908         1  100.00   0.990 
   0.094      6   1/05/02 16:00         0.342         2   25.00   0.960 
   0.246      3   3/06/03 19:00         0.246         3   10.00   0.900 
   0.074      8   8/26/04  2:00         0.225         4    5.00   0.800 
   0.092      7   1/05/05  8:00         0.127         5    3.00   0.667 
   0.127      5   1/18/06 16:00         0.094         6    2.00   0.500 
   0.225      4  11/24/06  6:00         0.092         7    1.30   0.231 
   0.908      1   1/09/08 10:00         0.074         8    1.10   0.091 
Computed Peaks                          0.720             50.00   0.980 
 
  Flow Duration from Time Series File:rdout.tsf 
 Cutoff    Count  Frequency   CDF    Exceedence_Probability 
   CFS               %         %        % 
   0.004   26900   43.868    43.868   56.132    0.561E+00 
   0.012    8365   13.642    57.510   42.490    0.425E+00 
   0.021    7909   12.898    70.408   29.592    0.296E+00 
   0.029    7235   11.799    82.206   17.794    0.178E+00 
   0.037    4929    8.038    90.245    9.755    0.976E-01 
   0.045    2699    4.402    94.646    5.354    0.535E-01 
   0.054    2347    3.827    98.474    1.526    0.153E-01 
   0.062     639    1.042    99.516    0.484    0.484E-02 
   0.070      18    0.029    99.545    0.455    0.455E-02 
   0.079      11    0.018    99.563    0.437    0.437E-02 
   0.087      15    0.024    99.587    0.413    0.413E-02 
   0.095      22    0.036    99.623    0.377    0.377E-02 
   0.103      28    0.046    99.669    0.331    0.331E-02 
   0.112      22    0.036    99.705    0.295    0.295E-02 
   0.120      30    0.049    99.754    0.246    0.246E-02 
   0.128      21    0.034    99.788    0.212    0.212E-02 
   0.136      11    0.018    99.806    0.194    0.194E-02 
   0.145      10    0.016    99.822    0.178    0.178E-02 
   0.153       8    0.013    99.835    0.165    0.165E-02 
   0.161      11    0.018    99.853    0.147    0.147E-02 
   0.169      14    0.023    99.876    0.124    0.124E-02 
   0.178      15    0.024    99.901    0.099    0.995E-03 
   0.186      11    0.018    99.918    0.082    0.815E-03 
   0.194      15    0.024    99.943    0.057    0.571E-03 
   0.202      13    0.021    99.964    0.036    0.359E-03 
   0.211       7    0.011    99.976    0.024    0.245E-03 
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   0.219       3    0.005    99.980    0.020    0.196E-03 
   0.227       0    0.000    99.980    0.020    0.196E-03 
   0.236       0    0.000    99.980    0.020    0.196E-03 
   0.244       1    0.002    99.982    0.018    0.179E-03 
   0.252       2    0.003    99.985    0.015    0.147E-03 
   0.260       1    0.002    99.987    0.013    0.130E-03 
   0.269       1    0.002    99.989    0.011    0.114E-03 
   0.277       2    0.003    99.992    0.008    0.815E-04 
   0.285       1    0.002    99.993    0.007    0.652E-04 
   0.293       3    0.005    99.998    0.002    0.163E-04 
 
  Flow Duration from Time Series File:dsout.tsf 
 Cutoff    Count  Frequency   CDF    Exceedence_Probability 
   CFS               %         %        % 
   0.005   27073   44.150    44.150   55.850    0.558E+00 
   0.014    9653   15.742    59.892   40.108    0.401E+00 
   0.024    7831   12.771    72.663   27.337    0.273E+00 
   0.034    6888   11.233    83.896   16.104    0.161E+00 
   0.043    4696    7.658    91.554    8.446    0.845E-01 
   0.053    2474    4.035    95.589    4.411    0.441E-01 
   0.063    1562    2.547    98.136    1.864    0.186E-01 
   0.072     654    1.067    99.203    0.797    0.797E-02 
   0.082     138    0.225    99.428    0.572    0.572E-02 
   0.091      43    0.070    99.498    0.502    0.502E-02 
   0.101      32    0.052    99.550    0.450    0.450E-02 
   0.111      35    0.057    99.607    0.393    0.393E-02 
   0.120      30    0.049    99.656    0.344    0.344E-02 
   0.130      30    0.049    99.705    0.295    0.295E-02 
   0.139      32    0.052    99.757    0.243    0.243E-02 
   0.149      16    0.026    99.783    0.217    0.217E-02 
   0.159      15    0.024    99.808    0.192    0.192E-02 
   0.168       9    0.015    99.822    0.178    0.178E-02 
   0.178       9    0.015    99.837    0.163    0.163E-02 
   0.187      11    0.018    99.855    0.145    0.145E-02 
   0.197      10    0.016    99.871    0.129    0.129E-02 
   0.207      15    0.024    99.896    0.104    0.104E-02 
   0.216       9    0.015    99.910    0.090    0.897E-03 
   0.226      18    0.029    99.940    0.060    0.603E-03 
   0.235      11    0.018    99.958    0.042    0.424E-03 
   0.245       8    0.013    99.971    0.029    0.294E-03 
   0.255       4    0.007    99.977    0.023    0.228E-03 
   0.264       0    0.000    99.977    0.023    0.228E-03 
   0.274       2    0.003    99.980    0.020    0.196E-03 
   0.284       2    0.003    99.984    0.016    0.163E-03 
   0.293       0    0.000    99.984    0.016    0.163E-03 
   0.303       2    0.003    99.987    0.013    0.130E-03 
   0.312       1    0.002    99.989    0.011    0.114E-03 
   0.322       2    0.003    99.992    0.008    0.815E-04 
   0.332       1    0.002    99.993    0.007    0.652E-04 
   0.341       3    0.005    99.998    0.002    0.163E-04 
Duration Comparison Anaylsis 
   Base File: predev.tsf 
    New File: dsout.tsf 
Cutoff Units: Discharge in CFS 
 
            -----Fraction of Time----- ---------Check of Tolerance------- 
  Cutoff    Base      New      %Change Probability   Base     New %Change 
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   0.095 |  0.60E-02  0.48E-02  -19.2 |  0.60E-02   0.095   0.080   -16.0 
   0.112 |  0.47E-02  0.38E-02  -19.7 |  0.47E-02   0.112   0.097   -13.9 
   0.130 |  0.37E-02  0.30E-02  -19.2 |  0.37E-02   0.130   0.116   -10.8 
   0.147 |  0.29E-02  0.22E-02  -23.2 |  0.29E-02   0.147   0.131   -11.2 
   0.165 |  0.23E-02  0.18E-02  -20.6 |  0.23E-02   0.165   0.144   -12.8 
   0.182 |  0.16E-02  0.16E-02   -3.0 |  0.16E-02   0.182   0.179    -1.5 
   0.200 |  0.12E-02  0.12E-02    1.4 |  0.12E-02   0.200   0.201     0.8 
   0.217 |  0.77E-03  0.86E-03   12.8 |  0.77E-03   0.217   0.220     1.3 
   0.235 |  0.46E-03  0.44E-03   -3.6 |  0.46E-03   0.235   0.233    -0.7 
   0.252 |  0.29E-03  0.23E-03  -22.2 |  0.29E-03   0.252   0.246    -2.6 
   0.270 |  0.18E-03  0.21E-03   18.2 |  0.18E-03   0.270   0.283     4.9 
   0.287 |  0.15E-03  0.16E-03   11.1 |  0.15E-03   0.287   0.303     5.3 
   0.305 |  0.82E-04  0.13E-03   60.0 |  0.82E-04   0.305   0.326     7.0 
   0.322 |  0.16E-04  0.82E-04  400.0 |  0.16E-04   0.322   0.342     6.1 
 
Maximum positive excursion = 0.028 cfs (  8.9%) 
occurring at 0.312 cfs on the Base Data:predev.tsf 
and at 0.340 cfs on the  New Data:dsout.tsf 
 
Maximum negative excursion = 0.017 cfs (-17.2%) 
occurring at 0.100 cfs on the Base Data:predev.tsf 
and at 0.083 cfs on the  New Data:dsout.tsf 
 
 
 
Graphic Peak Runoff Comparison 
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Graphic Duration Comparison 
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WATER QUALITY TREATMENT SYSTEM 

The Project is located in the Basic Water Quality Treatment area.  A detention vault with 
a StormFilter media filtration system will be utilitized for the Site.  Sizing for for the 
StormFilter system will be determined at time of final engineering. 
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FIGURE 17 
DETENTION & WATER QUALITY FACILITY DETAILS 

 
(To be completed at time of final engineering) 
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SECTION V 
CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

Per Core Requirement #4 of the KCSWDM, the conveyance system must be analyzed 
and designed for the existing tributary and developed onsite runoff.  Pipe systems shall 
be designed to convey the 100-year design storm.  The Rational Method will be used to 
calculate the Q-Ratio for each pipe node.  

A conveyance system consisting primarily of pipes and catch basins will be designed for 
the Project.  Onsite runoff will be collected by the multiple catch basins.  Pipes are 
typically eight-inch to twelve-inch diameter LCPE material.   

A backwater analysis will be provided at time of final engineering. 
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SECTION VI 
SPECIAL REPORTS AND STUDIES 

The following report and studies have been provided with this submittal. 
 
Critical Area Report:  Sewall Wetland Consulting, Inc. – November 24th, 2015 
Geotechnical Engineering Study: Earth Solutions NW, LLC – April 12th, 2016 
Arborist Report:  Greenforest Incorporated Consulting Arborist – April 1st, 2016 
Traffic Impact Analysis:  TraffEx – April 8th, 2016 
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SECTION VII 
OTHER PERMITS, VARIANCES AND ADJUSTMENTS 

The Project is seeking an adjustment for lot BMP requirements through the City of 
Kirkland’s PUD process. 
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SECTION VIII 
CSWPPP ANALYSIS AND DESIGN (PART A) 

The Erosion and Sedimentation Control Design will meet the seven minimum King 
County requirements: 

1. Areas to remain undisturbed shall be delineated with a high visibility plastic fence 
prior to any site clearing or grading. 

2. Site disturbed areas shall be covered with mulch and seeded, as appropriate, for 
temporary or permanent measures. 

3. Perimeter protection shall consist of a silt fence down slope of any disturbed areas 
or stockpiles. 

4. A stabilized construction entrance will be located at the point of ingress/egress (i.e. 
onsite access road). 

5. The detention pond will act as a sediment pond for sediment retention.  Perimeter 
silt fences will provide sediment retention within the bypass areas. 

6. Surface water from disturbed areas will sheet flow to the sediment pond for 
treatment. 

7. Dust control shall be provided by spraying exposed soils with water until wet.  This is 
required when exposed soils are dry to the point that wind transport is possible 
which would impact roadways, drainage ways, surface waters, or neighboring 
residences. 

SWPPP PLAN DESIGN (PART B) 

Construction activities that could contribute pollutants to surface and storm water 
include the following, with applicable BMP’s listed for each item:   

1. Storage and use of chemicals:  Utilize source control, and soil erosion and 
sedimentation control practices, such as using only recommended amounts of 
chemical materials applied in the proper manner; neutralizing concrete wash 
water, and disposing of excess concrete material only in areas prepared for 
concrete placement, or return to batch plant; disposing of wash-up waters from 
water-based paints in sanitary sewer; disposing of wastes from oil-based paints, 
solvents, thinners, and mineral spirits only through a licensed waste 
management firm, or treatment, storage, and disposal (TSD) facility.     

2. Material delivery and storage:  Locate temporary storage areas away from 
vehicular traffic, near the construction entrance, and away from storm drains.  
Material Safety Data Sheets (MSDS) should be supplied for all materials stored, 
and chemicals kept in their original labeled containers.  Maintenance, fueling, 
and repair of heavy equipment and vehicles shall be conducted using spill 
prevention and control measures.  Contaminated surfaces shall be cleaned 
immediately following any spill incident.  Provide cover, containment, and 
protection from vandalism for all chemicals, liquid products, petroleum products, 
and other potentially hazardous materials. 
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3. Building demolition:  Protect stormwater drainage system from sediment-laden 
runoff and loose particles.  To the extent possible, use dikes, berms, or other 
methods to protect overland discharge paths from runoff.  Street gutter, 
sidewalks, driveways, and other paved surfaces in the immediate area of 
demolition must be swept daily to collect and properly dispose of loose debris 
and garbage.  Spray the minimum amount of water to help control windblown fine 
particles such as concrete, dust, and paint chips.  Avoid excessive spraying so 
that runoff from the site does not occur, yet dust control is achieved.  Oils must 
never be used for dust control. 

4. Sawcutting:  Slurry and cuttings shall be vacuumed during the activity to prevent 
migration offsite and must not remain on permanent concrete or asphalt paving 
overnight.  Collected slurry and cuttings shall be disposed of in a manner that 
does not violate ground water or surface water quality standards.   

The complete CSWPPP will be completed and submitted at time of final of engineering. 
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SECTION IX 
BOND QUANTITIES, FACILITY SUMMARIES, AND DECLARATION OF COVENANT 

1. Bond Quantity Worksheet – will be submitted at final engineering 

2. The Stormwater Facility Summary Sheet is included in this section 
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STORMWATER FACILITY SUMMARY SHEET 

Development  Calvert Anderson PUD   Date April 01, 2016   
 
Location: 13240, 13224, & 13234 136th Ave NE Kirkland, WA 
 
ENGINEER DEVELOPER 
Name  Maher A. Joudi, P.E.  Name   
Firm    D. R. STRONG Consulting 

Engineers, Inc. 
Firm GGM Investments, LLC 

Address  620 7th Avenue Address  9675 SE 36th Street, #105 
                Kirkland, WA  98033                Mercer Island, WA  98040 
Phone      (425) 827-3063 Phone     (206) 588-1147 
 
Developed Site:  5.108 acres 
 
Number of lots: 28 
 
Number of detention facilities on site:  Number of infiltration facilities on site: 
 __1___ vaults    ______ vaults 
 ______ pond     ______ ponds 
 ______ tanks    ______ tanks 
Flow control provided in regional facility (give location)___________________________ 
No flow control required_____ Exemption number ______________________________ 
 
Downstream Drainage Basins 
  Immediate Major Basin 

 Basin  Kingsgate Slope Sammamish River 
 
Number & type of  water quality facilities on site: 
   biofiltration swale (regular/wet/ or continuous inflow?)   
______ sand filter (basic or large?)  ______ sand filter, linear (basic or 
large?)      ______ CONTECH Stormfilter 
______ combined detention/WQ vault   ______ sand filter vault (basic or large?)  
______ combined detention/wetpond  __1___ Stormfilter 
______ compost filter    ______ wetvault (basic or large?)  
______ filter strip     ______ Wetvault 
______ flow dispersion     ______ pre-settling pond 
______ farm management plan   ______ flow-splitter catchbasin 
______ landscape management plan 
______ oil/water separator (baffle or coalescing plate?) 
______ catch basin inserts: 
Manufacturer____________________________________________ 
______ pre-settling structure: 
Manufacturer__________________________________________ 
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2016 D. R. STRONG Consulting Engineers Inc. Page 58 Callan Ridge PUD 

Technical Information Report Kirkland, Washington 

DESIGN INFORMATION INDIVIDUAL BASIN 
    
Water Quality design flow    
Water Quality treated volume    
Drainage basin(s)         
      Onsite area (includes frontage) 5.14   
      Offsite area 0   
Type of Storage Facility Vault   
Live Storage Volume (required) 65,694   
Predev.Runoff Rate 2-year 0.142   
 10-year 0.247   
 100-year 0.412   
Developed Runoff Rate 2-year 0.094   
(includes bypass) 10-year 0.246   
 100-year 0.908   
Type of Restrictor FROP   
Size of orifice/restriction No. 1 0.82 in. Ø 0.00’  
 No. 2 1.67 in. Ø 10.25’  

 No. 3 1.50 in. Ø 14.00’  
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2016 D. R. STRONG Consulting Engineers Inc. Page 59 Callan Ridge PUD 

Technical Information Report Kirkland, Washington 

SECTION X 
OPERATIONS AND MAINTENANCE MANUAL 

Excerpts from the 2009 KCSWDM will be provided at final engineering. 
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American 
Classic Homes 

e 
Elegant. Distinctive. Uniquely Northwest. 

2881 Approx. Sq. Ft. 
4 Bedroom. 2.5 Bath 

Den. Bonus Room 

·~n ._ f1 , ~~ 
~ \. American,ClassicHomes.com~ ~~ ~' 

' - fill L • A • 
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American 
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6) 
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American 
Classic Homes 
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ELegant. Distinctive. Uniquely Northwest. 
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American 
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e 
Elegant. Distinctive. Uniquely Northwest. 

3870 Approx. Sq. Ft. 
5 Bedroom, 3.75 Bath, 

Bonus Room 
Guest Suite 
3 Car Garage 
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DESIGNER 

BROBST OCSIGN I\IJRKS 
I 5HJ9 SE 53R!l PLACE 
OOJ.EWE WA 98006 

CONTACT: 
DAN BROBST 
206.4096690 
don lllrobsld~·gnworks.com 

STRUCTURAL ENGINEER 

MYERS EN<lNIUM; LLC 
3206 50TH ST CT NW S!JITE 210-8 
GG HAABOR, WA 93335 

CONTACT: 
NAAK MYERS 
253.585.3246 
m'jr!J'senql'1eeringfkent!.rylel.net 

REVISIONS 

.f-.lJl~rican 
Yc{~ 

HOMES 
9675 S.E. 36th ST. MERCER ISLAND, WA 98040 
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ELEVATION A 
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PLAN DESCRIPTION 
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IIlii Sf. 
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1\HH ATTACHED 3 CAR GARAGE 

BUILDING CODE I ENERGY COMPLIANCE 

2012 WERNAOONAL Rt:SKJEN~AL COOE 
2012 l'H£RN ATION AL BUIIJ)NG coot: 
2012 WASHINiJTCJil STATE ENERG'I' 
2012 U~F~M PlU~NG COOE 

ENERGY CREDIT INFORMATION 

EFFICIENT WA 1ER HEATING 58: 

~it~era h~[~:~gu~ys0tf[F s~ftt0_~2 a gas water heater 
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 Greenforest Incorporated 

 

C o n s u l t i n g      A r b o r i s t 
 

 
4547 South Lucile Street, Seattle, WA 98118             Tel.  206-723-0656 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 

 
 
 

Favero 
Greenforest

Digitally signed by Favero Greenforest 
DN: cn=Favero Greenforest, o, ou, 
email=greenforestinc@mindspring.com, 
c=US 
Date: 2016.04.01 16:19:14 -07'00'
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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Greenforest  Registered Consulting Arborist 
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