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Figure 1.1 Vicinity Map

ATTACHMENT 34



ATTACHMENT 34



ATTACHMENT 34



ATTACHMENT 34



Chapter 2.0 Discussion of Minimum Requirements

The proposed project will address the minimum requirements #1 through #9 as
documented below.

Minimum Requirement #1: Preparation of a Stormwater Site Plans
This report meets this minimum requirement.

Minimum Requirement #2: Construction Stormwater Pollution Prevention Plan
(SWPPP)
The report will be provided with the final submittal, prior to construction.

Minimum Requirement #3: Source Control of Pollution
The Temporary Erosion and Sedimentation Control (TESC) Design will be shown on the
final construction plans and additional information will be provided with the final
Stormwater Site Plan.

Minimum Requirement #4: Preservation of Natural Drainage Systems and Outfalls
The proposed project will follow the existing natural drainage system and outfalls.  For
more detail see Chapters 4.0 and 5.0.

Minimum Requirement #5: On-Site Stormwater Management
On-Site stormwater management is described in Chapter 5.0.

Minimum Requirement #6: Runoff Treatment
Runoff treatment will be provided in a proposed stormwater vault.  For more information,
see Chapter 5.0.

Minimum Requirement #7: Flow Control
Flow control will be provided in a proposed stormwater vault.  For more information, see
Chapter 5.0.

Minimum Requirement #8: Wetlands Protection
Wetlands will not be impacted by the proposed project improvements.

Minimum Requirement #9: Operation and Maintenance
O & M Manual will be provided at time of final engineering plan review.
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Chapter 3.0 Existing Conditions Summary

The 8.04-acres existing site is densely covered forest area with two existing single family
residences located on the western portion of the site.  There are two natural drainage
basins on the project site that connect within a quarter mile downstream.  Basin A has a
natural discharge point located on the northwestern portion of the project site and Basin
B has a natural discharge point where it flows towards existing 12-inch diameter culvert.
See Figure 1.2 Predeveloped Basin Map which flows north following the natural
topography.  Both discharge flows combine within a quarter mile further downstream and
ultimately flow into Sammamish River northwest of the site.  Table 3.1 Existing Land Use
displays the current area breakdowns and Figure 1.2 Predeveloped Basin in Section 1.0
of this report.  For more information see Section 4.0.

Table 3.1 – Existing Land Use Total
Basin A – modeled as forested, C 4.91
Basin B – modeled as forested, C 3.13
Overall Basin (acres) 8.04

According to the Geotechnical Engineering Report dated February 6, 2013 by Robinson
Noble, the site is covered with older alluvium and glacial till.  A copy of the Geotechnical
Engineering Report can be found in Appendix A.

The adjacent properties are developed with single family and multi-family residences.

There are no known historical drainage problems such as flooding, erosion, etc.  There
are also no known difficult site conditions, sensitive areas, critical areas, fuel tanks,
groundwater wells, or septic systems located on the property.  The project site is not
located in an aquifer recharge area, wellhead protection area, a Superfund area or a 100-
year flood hazard zone.
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Chapter 4.0 Offsite Analysis

An offsite analysis for the property has been completed as part of the Preliminary
Stormwater Site Plan for the project.

The  following  Level  1  downstream analysis  reviews  the  four  tasks  (outlined  in  the  2005
Western Washington DOE Stormwater Design Manual).  These tasks were completed in
an effort to avoid any negative downstream impacts to the existing drainage system.

 The four tasks outlined under this review are:
  Task 1 –  Define and map the study area
  Task 2 –  Review all available information on the study area
  Task 3 – Field inspect the study area

Task 4 – Describe the drainage system, and its existing and predicted
problems

Task No. 1. Define and map the study area

The site is located in the Sammamish River Basin and found within the Sammamish River
Sub-Basin  boundary.   The  project  site  is  not  located  in  a  landslide  hazard  area,  flood
plains, geologic sensitive area, critical drainage area, or landslide hazard area.

Figure 3.1.1 Offsite Analysis Overview
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Task No. 2. Resource Review

The following resources from the King County iMAP website were used in conjunction
with the Level 1 analysis for the project site:

Adopted basin plans
· The site is located in the Sammamish River Basin and found within the

Sammamish River Sub-Basin boundary.

Sensitive Areas Folio
· Wetlands – None mapped on the project site.
· Streams and 100-Year Floodplains – None mapped on the project site.
· Erosion Hazard Areas – None mapped on the project site.
· Seismic Hazard Areas – None mapped on the project site.
· Coal Mine Hazard Areas – None mapped.

For more information, see the attached maps following this section.

Drainage Complaints
· The drainage complaint list has been attached following this section.  The

drainage complaints have been obtained and none were applicable for the
project site.

U. S. Department of Agriculture, King County Soils Survey
· The soils on the project site are Kitsap silt Loam 2 to 8 percent and 15 to 30

percent, with a Hydrologic Soil Group C.  Furthermore, the Geotechnical
Engineering Report by Robinson Noble advises that the site is underlain by
deposits of older alluvium and glacial till.

Flow Control Facility
· Flow control device is required for proposed project and stormwater discharges

shall match developed discharge durations to pre-developed durations for the
range of pre-developed discharge rates from 50% of the 2-year peak flow up to
the full 50-year peak flow.  The pre-developed condition to be matched shall be a
forested land cover.

Water Quality Facility
· The project site is shown in the Water Quality Treatment Area as Basic Water

Quality.
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Task No. 3.  Field Inspection

A site reconnaissance was performed on February 14, 2013, for the purpose of analyzing
the proposed project site and its upstream and downstream corridors.  The weather
conditions were dry, 46 degrees Fahrenheit and partly cloudy.

Upstream Analysis – There are no upstream flows to the project site.

Downstream Analysis – Runoff from the site (Basins A and B) gradually sheet flows
north, through mowed pasture, at the boundary edges of the site.  Flows continue along a
natural grassy channel with slope of approximately 12 percent.  Figure 3.3.1 shows the
approximate location of each reach point with descriptions.  Ultimately the combined flow
from Basins A and B described in Section 3 site will be conveyed into Sammamish River
located directly west from project site, approximately quarter mile downstream.

All existing channels along the 154th Place appeared to be fully functional without any
apparent backups.

Figure 3.3.1 Site Contour Map with Reach Points
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Figure 3.3.2 Current Offsite Condition
(Existing site conditions, looking from the northeast corner of the site towards the northwest corner)
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Reach 1 (0 to 10’+)
Runoff from the existing Basin B is conveyed by this culvert at the northeast corner of the
site.  From there flow enters the natural grassy channel with approximate 12 percent
slope which flows north.  A small amount of flow was visible at the time of visit.

Figure 3.3.3 Looking south at 12” Culvert under existing driveway

Figure 3.3.4 Close up of existing 12” Culvert
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Reach 2 (10’ to 250’+)
A grassy channel continues to carry runoff north.  Standing water was observed in
portions of the channel.

Figure 3.3.5 Grassy Channel
(Looking south from 250’ south of Reach 1)
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Reach 3 (250’ to 540’+)
Tje grassy channel continues to flow northwest towards a small pond.  At this point there
were visible signs of additional flows being combined.  The combined flow continues
northwest.

Figure 3.3.6 Continuation of Grassy Channel
(Looking south 290’ of Reach 2)

Reach 4 (540’ to 845’+)
At the small pond, water was observed approximately 2 feet deep with flows out of a
rectangular riser to convey flow west across 154th Place NE.

Figure 3.3.7 Small Pond
(Looking east from the pond outlet point)
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Figure 3.3.8 Small Pond Outlet
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Reach 5 (845’ to 1,160’+)
After flow reaches the west side of 154th Place NE, it continues down to another small
pond located west of Reach 4.

Figure 3.3.9 Small Pond
(Located west of 154th Place NE)

Reach 6 (1,160’+ to Sammamish River)
After flow reaches the west side of 154th Place NE, the King County IMAP shows it
continues down approximately a half mile until it drains into Sammamish River.  Access to
this portion of the downstream analysis was not available.
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Task 4 – Describe the drainage system, and its existing and predicted problems

During the site visit, there did not appear to be any problems with the offsite drainage
system or any backed up runoff.

The drainage complaint list has been attached following this section.  The drainage
complaints have been obtained and none were applicable for the project site.

ATTACHMENT 34



ATTACHMENT 34



Chapter 5.0 Permanent Stormwater Control Plan

EXISTING SITE HYDROLOGY

Following are the assumptions and site parameters for the pre-developed conditions:

The site is currently developed with two current residences with multiple out buildings
and surrounding covered in native trees with paved driveways accessing off Woodinville-
Redmond  Road  Northeast.  The  overall  existing  drainage  basin  is  8.04  acres  with  two
natural drainage discharge points located northern portion of the site (Basins A and B).
The overall basin was modeled as hydrologic group C, moderate forested condition in
WWHM3, matching the original condition of the overall  site.   Both Basins A and B flows
will  combine  further  downstream  from  the  site,  within  a  quarter  mile,  towards  the
Sammamish River.   See Table 3.1  Existing Land Use in  Section 3 of  this  report  for  area
breakdown.

The associated stormwater existing condition flows are shown in Table 5.1 below.

Table 5.1 –
Existing Conditions
WWHM Flows

2-year
(cfs)

5-year
(cfs)

10-year
(cfs)

25-year
(cfs)

50-year
(cfs)

100-year
(cfs)

Basin A 0.0800 0.1248 0.1492 0.1741 0.1888 0.2010
Basin B 0.1258 0.1962 0.2346 0.2736 0.2968 0.3159

Overall Basin (cfs) 0.2056 0.3207 0.3833 0.4471 0.4851 0.5163

DEVELOPED SITE HYDROLOGY

The proposed stormwater drainage basins were defined based on the existing
topography of the site, the proposed site grading, and the proposed drainage system.
Figure 1.3 – Drainage Basin, Sub-basins and site characteristics shows the overall
drainage basin and the sub basins.

The  impervious  areas  in  the  right-of-way  consist  of  roadway  and  sidewalk.   The
impervious areas on the lots consist of building roof, driveway, walkway, and deck areas,
estimated at 3,000 square feet per lot.  The impervious and pervious areas - assume road,
driveway,  and  building  roof  areas  to  be  100  percent  impervious  and  the  landscaped
areas to be 100 percent pervious.

Table 5.2 below summarizes the proposed basin areas.
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FLOW CONTROL SYSTEM

The flow control facility is required for the proposed project.  The facility is designed to
detain stormwater and release to the pre-developed duration discharge rates from 50% of
the 2-year peak flow up to the full 50-year peak flow.  The pre-developed condition to be
matched shall be a forested land cover.

The detention portion of the facility requires a minimum volume of 74,150 cubic feet with
a volume of 75,000 cubic feet is provided.   The detention portion of the vault size is 150
feet in length, 50 feet in width and 10 feet in depth.

WATER QUALITY SYSTEM

The water quality facility is required for the proposed project and to meet the basic water
quality  requirement  based  on  SWMTN.   The  SWMTN  requires  that  all  water  quality
treatment facilities to exceed the minimum requirement of 91 percent of the runoff volume
as estimated by an approved continuous runoff model will be treated.

The water  quality  portion of  the facility  requires a minimum volume of  23,632 cubic  feet
with a volume of 24,000 cubic feet is provided.  The water quality portion of the vault size
is 150 feet in length, 50 feet in width and 4 feet in depth.

CONVEYANCE SYSTEM ANALYSIS AND DESIGN

The proposed stormwater conveyance system will be consist of stormwater generated
from the proposed site sheet flow along the road and collected via nearby catch basins
and flow through underground pipes.  The underground pipe network is designed to flow
toward the water quality detention vault to be treated and to be detained.  The stormwater
drainage conveyance system will be sized to convey the 10 year design storm event and
to contain the 50 year design storm event.   A detailed of the Conveyance System
Analysis and Design will be provided with the final Stormwater Site Plan.

TEMPORARY EROSION AND SEDIMENT CONTROL (TESC) DESIGN

The Temporary Erosion and Sedimentation Control (TESC) Design will be shown on the
final construction plans and additional information will be provided with the final
Stormwater Site Plan.
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Chapter 6.0 Construction Stormwater Pollution Prevention Plan

The Construction Stormwater Pollution Prevention Plan will be provided with the final
Stormwater Site Plan.
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Chapter 7.0 Special Reports and Studies

A wetland report was completed for the Betrozoff Jones project site, by Mark Rigos, dated
December 3, 2012 and is included with this submittal under separate cover.

A geotechnical engineering report was also completed for the project site, by Robinson
Noble, dated February 6, 2012 and is also included in Appendix A.
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Chapter 8.0 Other Permits

The National Pollutant Discharge Elimination System (NPDES) NPDES permit will be
prepared with the final construction plans.
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Chapter 9.0 Operations and Maintenance Manual

The Operations and Maintenance Manual will be provided with the final Stormwater Site
Plan.
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Chapter 10.0 Bond Quantities Worksheet

The Bond Quantities Worksheet will be provided with the final Stormwater Site Plan.
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Appendix A

Geotechnical Engineering Report
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Appendix B

Stormwater Calculations
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Predeveloped Basins

Basin A – modeled as C, Forest, Moderate

Basin A Predeveloped Flow Frequency
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Basin B – modeled as C, Forest, Moderate

Basin B – Predeveloped Basin Flow Frequency
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Basin Overall – Predeveloped Basin A and B combined

Basin Overall – Predeveloped Basin Flow Frequency
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Developed Basins

Basin B1 Developed Basin
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Detention Vault

Detention Vault Duration Graph
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Basin A Developed Basin

Basin A – Developed Basin Flow Frequency
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Basin B2 Developed Basin

Basin B2 – Developed Basin Flow Frequency
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Basin B3 Developed Basin

Basin B3 – Developed Basin Flow Frequency

ATTACHMENT 34



Project Report
         Western Washington Hydrology Model
                    PROJECT REPORT
___________________________________________________________________

Project Name: Betrozoff
Site Address: 11845 Woodinville Redmond Road NE
City        : Redmond
Report Date : 8/8/2013
Gage        : Seatac
Data Start  : 1948/10/01
Data End    : 1998/09/30
Precip Scale: 1.00
WWHM3 Version:
___________________________________________________________________

PREDEVELOPED LAND USE

Name      : Basin A
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Forest, Mod               4.92

Impervious Land Use         Acres

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

Name      : Basin B
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Forest, Mod               3.13

Impervious Land Use         Acres

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

Name      : Basin Overall
Bypass: No

GroundWater: No
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Pervious Land Use           Acres
 C, Forest, Mod               8.04

Impervious Land Use         Acres

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

Name      : DEV-Basin Overall
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Forest, Mod               1.1
 C, Lawn, Mod                 3.54

Impervious Land Use         Acres
 ROADS MOD                    3.4

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
Vault  1,  Vault  1,
___________________________________________________________________

Name      : Vault 1
Width : 50 ft.
Length : 148.3 ft.
Depth: 11ft.
Discharge Structure
Riser Height: 10 ft.
Riser Diameter: 12 in.
Orifice 1 Diameter: 1.25 in.  Elevation: 0 ft.
Orifice 1 Diameter: 1.96 in.  Elevation: 6.6 ft.
Orifice 1 Diameter: 1.16 in.  Elevation: 7.43 ft.

Element Flows To:
Outlet 1              Outlet 2
___________________________________________________________________

             Vault Hydraulic Table
Stage(ft) Area(acr) Volume(acr-ft) Dschrg(cfs) Infilt(cfs)
0.000      0.170      0.000      0.000      0.000
0.122      0.170      0.021      0.014      0.000
0.244      0.170      0.042      0.020      0.000
0.367      0.170      0.062      0.025      0.000
0.489      0.170      0.083      0.029      0.000
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0.611      0.170      0.104      0.032      0.000
0.733      0.170      0.125      0.035      0.000
0.856      0.170      0.146      0.038      0.000
0.978      0.170      0.166      0.041      0.000
1.100      0.170      0.187      0.043      0.000
1.222      0.170      0.208      0.045      0.000
1.344      0.170      0.229      0.048      0.000
1.467      0.170      0.250      0.050      0.000
1.589      0.170      0.270      0.052      0.000
1.711      0.170      0.291      0.054      0.000
1.833      0.170      0.312      0.056      0.000
1.956      0.170      0.333      0.057      0.000
2.078      0.170      0.354      0.059      0.000
2.200      0.170      0.374      0.061      0.000
2.322      0.170      0.395      0.063      0.000
2.444      0.170      0.416      0.064      0.000
2.567      0.170      0.437      0.066      0.000
2.689      0.170      0.458      0.067      0.000
2.811      0.170      0.479      0.069      0.000
2.933      0.170      0.499      0.070      0.000
3.056      0.170      0.520      0.072      0.000
3.178      0.170      0.541      0.073      0.000
3.300      0.170      0.562      0.075      0.000
3.422      0.170      0.583      0.076      0.000
3.544      0.170      0.603      0.077      0.000
3.667      0.170      0.624      0.079      0.000
3.789      0.170      0.645      0.080      0.000
3.911      0.170      0.666      0.081      0.000
4.033      0.170      0.687      0.082      0.000
4.156      0.170      0.707      0.084      0.000
4.278      0.170      0.728      0.085      0.000
4.400      0.170      0.749      0.086      0.000
4.522      0.170      0.770      0.087      0.000
4.644      0.170      0.791      0.088      0.000
4.767      0.170      0.811      0.090      0.000
4.889      0.170      0.832      0.091      0.000
5.011      0.170      0.853      0.092      0.000
5.133      0.170      0.874      0.093      0.000
5.256      0.170      0.895      0.094      0.000
5.378      0.170      0.915      0.095      0.000
5.500      0.170      0.936      0.096      0.000
5.622      0.170      0.957      0.097      0.000
5.744      0.170      0.978      0.098      0.000
5.867      0.170      0.999      0.099      0.000
5.989      0.170      1.019      0.100      0.000
6.111      0.170      1.040      0.101      0.000
6.233      0.170      1.061      0.102      0.000
6.356      0.170      1.082      0.103      0.000
6.478      0.170      1.103      0.104      0.000
6.600      0.170      1.123      0.105      0.000
6.722      0.170      1.144      0.142      0.000
6.844      0.170      1.165      0.157      0.000
6.967      0.170      1.186      0.169      0.000
7.089      0.170      1.207      0.180      0.000
7.211      0.170      1.228      0.189      0.000
7.333      0.170      1.248      0.198      0.000
7.456      0.170      1.269      0.211      0.000
7.578      0.170      1.290      0.226      0.000
7.700      0.170      1.311      0.238      0.000
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7.822      0.170      1.332      0.248      0.000
7.944      0.170      1.352      0.258      0.000
8.067      0.170      1.373      0.267      0.000
8.189      0.170      1.394      0.275      0.000
8.311      0.170      1.415      0.283      0.000
8.433      0.170      1.436      0.291      0.000
8.556      0.170      1.456      0.299      0.000
8.678      0.170      1.477      0.306      0.000
8.800      0.170      1.498      0.313      0.000
8.922      0.170      1.519      0.320      0.000
9.044      0.170      1.540      0.326      0.000
9.167      0.170      1.560      0.332      0.000
9.289      0.170      1.581      0.339      0.000
9.411      0.170      1.602      0.345      0.000
9.533      0.170      1.623      0.351      0.000
9.656      0.170      1.644      0.357      0.000
9.778      0.170      1.664      0.362      0.000
9.900      0.170      1.685      0.368      0.000
10.02      0.170      1.706      0.406      0.000
10.14      0.170      1.727      0.914      0.000
10.27      0.170      1.748      1.725      0.000
10.39      0.170      1.768      2.751      0.000
10.51      0.170      1.789      3.953      0.000
10.63      0.170      1.810      5.308      0.000
10.76      0.170      1.831      6.801      0.000
10.88      0.170      1.852      8.419      0.000
11.00      0.170      1.872      10.15      0.000
11.12      0.170      1.893      12.00      0.000
11.24      0.000      0.000      13.94      0.000
___________________________________________________________________

Name      : Basin  A
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Lawn, Mod                 .7

Impervious Land Use         Acres

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

Name      : Basin  B1
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Forest, Mod               .33

Impervious Land Use         Acres
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___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

Name      : Basin  B2
Bypass: No

GroundWater: No

Pervious Land Use           Acres
 C, Forest, Mod               .77

Impervious Land Use         Acres

___________________________________________________________________

Element Flows To:
Surface               Interflow               Groundwater
___________________________________________________________________

MITIGATED LAND USE

___________________________________________________________________

                     ANALYSIS RESULTS

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period         Flow(cfs)
2 year 0.205609
5 year 0.320673
10 year 0.3833
25 year 0.447103
50 year 0.48505
100 year 0.516267

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period         Flow(cfs)
2 year 0.135044
5 year 0.230771
10 year 0.316314
25 year 0.455139
50 year 0.584732
100 year 0.740324
___________________________________________________________________

Yearly Peaks for Predeveloped and Mitigated.  POC #1
Year         Predeveloped    Mitigated
1950          0.239          0.092
1951          0.461          0.197
1952          0.508          0.768
1953          0.157          0.082
1954          0.120          0.100
1955          0.177          0.103
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1956          0.311          0.100
1957          0.266          0.264
1958          0.201          0.100
1959          0.219          0.146
1960          0.181          0.091
1961          0.317          0.329
1962          0.183          0.177
1963          0.107          0.077
1964          0.144          0.103
1965          0.181          0.105
1966          0.135          0.212
1967          0.138          0.097
1968          0.312          0.162
1969          0.184          0.098
1970          0.182          0.098
1971          0.144          0.103
1972          0.131          0.102
1973          0.377          0.322
1974          0.164          0.200
1975          0.177          0.146
1976          0.271          0.094
1977          0.167          0.101
1978          0.017          0.074
1979          0.145          0.169
1980          0.084          0.074
1981          0.245          0.315
1982          0.129          0.102
1983          0.247          0.256
1984          0.224          0.143
1985          0.143          0.082
1986          0.077          0.081
1987          0.391          0.198
1988          0.330          0.297
1989          0.120          0.083
1990          0.076          0.080
1991          0.535          0.357
1992          0.467          0.320
1993          0.154          0.174
1994          0.172          0.083
1995          0.044          0.070
1996          0.245          0.182
1997          0.479          0.636
1998          0.440          0.358
1999          0.089          0.080
___________________________________________________________________

Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #1
Rank     Predeveloped        Mitigated
1        0.5346              0.7681
2        0.5080              0.6360
3        0.4792              0.3584
4        0.4668              0.3572
5        0.4611              0.3290
6        0.4403              0.3218
7        0.3906              0.3202
8        0.3768              0.3154
9        0.3304              0.2971
10       0.3168              0.2638
11       0.3117              0.2560
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12       0.3113              0.2115
13       0.2707              0.1997
14       0.2664              0.1983
15       0.2475              0.1973
16       0.2448              0.1816
17       0.2447              0.1772
18       0.2386              0.1743
19       0.2244              0.1687
20       0.2188              0.1625
21       0.2011              0.1460
22       0.1843              0.1455
23       0.1834              0.1430
24       0.1823              0.1048
25       0.1808              0.1033
26       0.1808              0.1029
27       0.1772              0.1027
28       0.1766              0.1024
29       0.1722              0.1015
30       0.1668              0.1014
31       0.1642              0.1003
32       0.1572              0.1001
33       0.1542              0.1000
34       0.1455              0.0979
35       0.1444              0.0978
36       0.1441              0.0968
37       0.1428              0.0944
38       0.1384              0.0916
39       0.1347              0.0911
40       0.1314              0.0832
41       0.1293              0.0830
42       0.1204              0.0822
43       0.1196              0.0818
44       0.1070              0.0811
45       0.0894              0.0799
46       0.0844              0.0799
47       0.0773              0.0767
48       0.0757              0.0740
49       0.0435              0.0738
50       0.0165              0.0700
___________________________________________________________________

POC #1
The Facility PASSED

The Facility PASSED.

Flow(CFS) Predev  Dev Percentage Pass/Fail
0.1028    3834    2977   77     Pass
0.1067    3535    1817   51     Pass
0.1105    3278    1751   53     Pass
0.1144    3052    1696   55     Pass
0.1182    2846    1653   58     Pass
0.1221    2635    1627   61     Pass
0.1260    2491    1600   64     Pass
0.1298    2310    1571   68     Pass
0.1337    2157    1527   70     Pass
0.1376    2024    1500   74     Pass
0.1414    1901    1466   77     Pass
0.1453    1779    1421   79     Pass
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0.1491    1679    1371   81     Pass
0.1530    1606    1325   82     Pass
0.1569    1508    1280   84     Pass
0.1607    1416    1230   86     Pass
0.1646    1322    1173   88     Pass
0.1684    1250    1120   89     Pass
0.1723    1190    1072   90     Pass
0.1762    1114    1013   90     Pass
0.1800    1056    951    90     Pass
0.1839    1019    910    89     Pass
0.1877    959     852    88     Pass
0.1916    907     804    88     Pass
0.1955    864     755    87     Pass
0.1993    821     708    86     Pass
0.2032    775     678    87     Pass
0.2071    738     658    89     Pass
0.2109    714     644    90     Pass
0.2148    678     626    92     Pass
0.2186    648     605    93     Pass
0.2225    619     586    94     Pass
0.2264    588     574    97     Pass
0.2302    567     554    97     Pass
0.2341    533     538    100    Pass
0.2379    515     524    101    Pass
0.2418    479     503    105    Pass
0.2457    455     474    104    Pass
0.2495    434     454    104    Pass
0.2534    418     432    103    Pass
0.2572    391     408    104    Pass
0.2611    372     389    104    Pass
0.2650    357     374    104    Pass
0.2688    344     362    105    Pass
0.2727    326     347    106    Pass
0.2766    307     332    108    Pass
0.2804    283     312    110    Pass
0.2843    274     298    108    Pass
0.2881    260     279    107    Pass
0.2920    248     264    106    Pass
0.2959    233     250    107    Pass
0.2997    226     230    101    Pass
0.3036    215     215    100    Pass
0.3074    206     199    96     Pass
0.3113    199     182    91     Pass
0.3152    189     157    83     Pass
0.3190    182     138    75     Pass
0.3229    175     127    72     Pass
0.3267    171     117    68     Pass
0.3306    163     98     60     Pass
0.3345    155     90     58     Pass
0.3383    151     79     52     Pass
0.3422    145     71     48     Pass
0.3461    143     60     41     Pass
0.3499    136     52     38     Pass
0.3538    130     42     32     Pass
0.3576    123     29     23     Pass
0.3615    113     21     18     Pass
0.3654    109     18     16     Pass
0.3692    107     16     14     Pass
0.3731    96      14     14     Pass
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0.3769    91      13     14     Pass
0.3808    86      12     13     Pass
0.3847    75      12     16     Pass
0.3885    73      11     15     Pass
0.3924    64      11     17     Pass
0.3962    61      9      14     Pass
0.4001    58      9      15     Pass
0.4040    56      9      16     Pass
0.4078    49      9      18     Pass
0.4117    47      8      17     Pass
0.4156    43      8      18     Pass
0.4194    39      8      20     Pass
0.4233    34      8      23     Pass
0.4271    31      8      25     Pass
0.4310    30      8      26     Pass
0.4349    26      7      26     Pass
0.4387    25      7      28     Pass
0.4426    23      7      30     Pass
0.4464    21      7      33     Pass
0.4503    21      7      33     Pass
0.4542    20      7      35     Pass
0.4580    18      7      38     Pass
0.4619    18      7      38     Pass
0.4657    15      7      46     Pass
0.4696    13      7      53     Pass
0.4735    12      6      50     Pass
0.4773    10      5      50     Pass
0.4812    7       5      71     Pass
0.4851    7       5      71     Pass
_____________________________________________________

___________________________________________________________________

Water Quality BMP Flow and Volume for POC  1.
On-line facility volume: 0.5425 acre-feet
On-line facility target flow: 0.01 cfs.
Adjusted for 15 min: 0.5759  cfs.
Off-line facility target flow: 0.3031 cfs.
Adjusted for 15 min: 0.3197 cfs.
___________________________________________________________________

Flow Frequency Return Periods for Predeveloped.  POC #2
Return Period         Flow(cfs)
2 year 0.080044
5 year 0.124839
10 year 0.14922
25 year 0.174059
50 year 0.188832
100 year 0.200985

Flow Frequency Return Periods for Mitigated.  POC #2
Return Period         Flow(cfs)
2 year 0
5 year 0
10 year 0
25 year 0
50 year 0
100 year 0
___________________________________________________________________

Yearly Peaks for Predeveloped and Mitigated.  POC #2
Year         Predeveloped    Mitigated
1950          0.093          0.000
1951          0.180          0.000
1952          0.198          0.000
1953          0.061          0.000

ATTACHMENT 34



1954          0.047          0.000
1955          0.069          0.000
1956          0.121          0.000
1957          0.104          0.000
1958          0.078          0.000
1959          0.085          0.000
1960          0.070          0.000
1961          0.123          0.000
1962          0.071          0.000
1963          0.042          0.000
1964          0.056          0.000
1965          0.070          0.000
1966          0.052          0.000
1967          0.054          0.000
1968          0.121          0.000
1969          0.072          0.000
1970          0.071          0.000
1971          0.056          0.000
1972          0.051          0.000
1973          0.147          0.000
1974          0.064          0.000
1975          0.069          0.000
1976          0.105          0.000
1977          0.065          0.000
1978          0.006          0.000
1979          0.057          0.000
1980          0.033          0.000
1981          0.095          0.000
1982          0.050          0.000
1983          0.096          0.000
1984          0.087          0.000
1985          0.056          0.000
1986          0.030          0.000
1987          0.152          0.000
1988          0.129          0.000
1989          0.047          0.000
1990          0.029          0.000
1991          0.208          0.000
1992          0.182          0.000
1993          0.060          0.000
1994          0.067          0.000
1995          0.017          0.000
1996          0.095          0.000
1997          0.187          0.000
1998          0.171          0.000
1999          0.035          0.000
___________________________________________________________________

Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #2
Rank     Predeveloped        Mitigated
1        0.2081              0.0000
2        0.1978              0.0000
3        0.1866              0.0000
4        0.1817              0.0000
5        0.1795              0.0000
6        0.1714              0.0000
7        0.1520              0.0000
8        0.1467              0.0000
9        0.1286              0.0000
10       0.1233              0.0000
11       0.1214              0.0000
12       0.1212              0.0000
13       0.1054              0.0000
14       0.1037              0.0000
15       0.0963              0.0000
16       0.0953              0.0000
17       0.0953              0.0000
18       0.0929              0.0000
19       0.0874              0.0000
20       0.0852              0.0000
21       0.0783              0.0000
22       0.0718              0.0000
23       0.0714              0.0000
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24       0.0710              0.0000
25       0.0704              0.0000
26       0.0704              0.0000
27       0.0690              0.0000
28       0.0687              0.0000
29       0.0670              0.0000
30       0.0649              0.0000
31       0.0639              0.0000
32       0.0612              0.0000
33       0.0600              0.0000
34       0.0566              0.0000
35       0.0562              0.0000
36       0.0561              0.0000
37       0.0556              0.0000
38       0.0539              0.0000
39       0.0525              0.0000
40       0.0511              0.0000
41       0.0503              0.0000
42       0.0469              0.0000
43       0.0466              0.0000
44       0.0417              0.0000
45       0.0348              0.0000
46       0.0329              0.0000
47       0.0301              0.0000
48       0.0295              0.0000
49       0.0169              0.0000
50       0.0064              0.0000
___________________________________________________________________

POC #2
The Facility PASSED

The Facility PASSED.

Flow(CFS) Predev  Dev Percentage Pass/Fail
0.0400    3772    0      0      Pass
0.0415    3490    0      0      Pass
0.0430    3242    0      0      Pass
0.0445    3036    0      0      Pass
0.0460    2832    0      0      Pass
0.0475    2633    0      0      Pass
0.0490    2450    0      0      Pass
0.0505    2274    0      0      Pass
0.0520    2129    0      0      Pass
0.0536    1998    0      0      Pass
0.0551    1884    0      0      Pass
0.0566    1771    0      0      Pass
0.0581    1678    0      0      Pass
0.0596    1584    0      0      Pass
0.0611    1490    0      0      Pass
0.0626    1398    0      0      Pass
0.0641    1315    0      0      Pass
0.0656    1238    0      0      Pass
0.0671    1187    0      0      Pass
0.0686    1114    0      0      Pass
0.0701    1056    0      0      Pass
0.0716    1004    0      0      Pass
0.0731    954     0      0      Pass
0.0746    902     0      0      Pass
0.0761    861     0      0      Pass
0.0776    818     0      0      Pass
0.0791    774     0      0      Pass
0.0806    738     0      0      Pass
0.0821    710     0      0      Pass
0.0836    669     0      0      Pass
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0.0851    643     0      0      Pass
0.0866    616     0      0      Pass
0.0881    586     0      0      Pass
0.0896    566     0      0      Pass
0.0911    533     0      0      Pass
0.0926    508     0      0      Pass
0.0941    474     0      0      Pass
0.0956    452     0      0      Pass
0.0971    432     0      0      Pass
0.0986    417     0      0      Pass
0.1001    391     0      0      Pass
0.1017    372     0      0      Pass
0.1032    354     0      0      Pass
0.1047    342     0      0      Pass
0.1062    322     0      0      Pass
0.1077    305     0      0      Pass
0.1092    282     0      0      Pass
0.1107    273     0      0      Pass
0.1122    260     0      0      Pass
0.1137    245     0      0      Pass
0.1152    233     0      0      Pass
0.1167    224     0      0      Pass
0.1182    212     0      0      Pass
0.1197    206     0      0      Pass
0.1212    198     0      0      Pass
0.1227    189     0      0      Pass
0.1242    184     0      0      Pass
0.1257    174     0      0      Pass
0.1272    168     0      0      Pass
0.1287    159     0      0      Pass
0.1302    155     0      0      Pass
0.1317    151     0      0      Pass
0.1332    145     0      0      Pass
0.1347    143     0      0      Pass
0.1362    135     0      0      Pass
0.1377    127     0      0      Pass
0.1392    120     0      0      Pass
0.1407    113     0      0      Pass
0.1422    109     0      0      Pass
0.1437    107     0      0      Pass
0.1452    96      0      0      Pass
0.1467    89      0      0      Pass
0.1482    84      0      0      Pass
0.1498    75      0      0      Pass
0.1513    72      0      0      Pass
0.1528    63      0      0      Pass
0.1543    61      0      0      Pass
0.1558    58      0      0      Pass
0.1573    52      0      0      Pass
0.1588    49      0      0      Pass
0.1603    47      0      0      Pass
0.1618    43      0      0      Pass
0.1633    39      0      0      Pass
0.1648    34      0      0      Pass
0.1663    31      0      0      Pass
0.1678    29      0      0      Pass
0.1693    26      0      0      Pass
0.1708    25      0      0      Pass
0.1723    23      0      0      Pass
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0.1738    21      0      0      Pass
0.1753    21      0      0      Pass
0.1768    20      0      0      Pass
0.1783    18      0      0      Pass
0.1798    17      0      0      Pass
0.1813    14      0      0      Pass
0.1828    13      0      0      Pass
0.1843    12      0      0      Pass
0.1858    10      0      0      Pass
0.1873    7       0      0      Pass
0.1888    7       0      0      Pass
_____________________________________________________

___________________________________________________________________

Water Quality BMP Flow and Volume for POC  2.
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.
___________________________________________________________________

Flow Frequency Return Periods for Predeveloped.  POC #3
Return Period         Flow(cfs)
2 year 0.205609
5 year 0.320673
10 year 0.3833
25 year 0.447103
50 year 0.48505
100 year 0.516267

Flow Frequency Return Periods for Mitigated.  POC #3
Return Period         Flow(cfs)
2 year 0
5 year 0
10 year 0
25 year 0
50 year 0
100 year 0
___________________________________________________________________

Yearly Peaks for Predeveloped and Mitigated.  POC #3
Year         Predeveloped    Mitigated
1950          0.239          0.000
1951          0.461          0.000
1952          0.508          0.000
1953          0.157          0.000
1954          0.120          0.000
1955          0.177          0.000
1956          0.311          0.000
1957          0.266          0.000
1958          0.201          0.000
1959          0.219          0.000
1960          0.181          0.000
1961          0.317          0.000
1962          0.183          0.000
1963          0.107          0.000
1964          0.144          0.000
1965          0.181          0.000
1966          0.135          0.000
1967          0.138          0.000
1968          0.312          0.000
1969          0.184          0.000
1970          0.182          0.000
1971          0.144          0.000
1972          0.131          0.000
1973          0.377          0.000
1974          0.164          0.000
1975          0.177          0.000
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1976          0.271          0.000
1977          0.167          0.000
1978          0.017          0.000
1979          0.145          0.000
1980          0.084          0.000
1981          0.245          0.000
1982          0.129          0.000
1983          0.247          0.000
1984          0.224          0.000
1985          0.143          0.000
1986          0.077          0.000
1987          0.391          0.000
1988          0.330          0.000
1989          0.120          0.000
1990          0.076          0.000
1991          0.535          0.000
1992          0.467          0.000
1993          0.154          0.000
1994          0.172          0.000
1995          0.044          0.000
1996          0.245          0.000
1997          0.479          0.000
1998          0.440          0.000
1999          0.089          0.000
___________________________________________________________________

Ranked Yearly Peaks for Predeveloped and Mitigated.  POC #3
Rank     Predeveloped        Mitigated
1        0.5346              0.0000
2        0.5080              0.0000
3        0.4792              0.0000
4        0.4668              0.0000
5        0.4611              0.0000
6        0.4403              0.0000
7        0.3906              0.0000
8        0.3768              0.0000
9        0.3304              0.0000
10       0.3168              0.0000
11       0.3117              0.0000
12       0.3113              0.0000
13       0.2707              0.0000
14       0.2664              0.0000
15       0.2475              0.0000
16       0.2448              0.0000
17       0.2447              0.0000
18       0.2386              0.0000
19       0.2244              0.0000
20       0.2188              0.0000
21       0.2011              0.0000
22       0.1843              0.0000
23       0.1834              0.0000
24       0.1823              0.0000
25       0.1808              0.0000
26       0.1808              0.0000
27       0.1772              0.0000
28       0.1766              0.0000
29       0.1722              0.0000
30       0.1668              0.0000
31       0.1642              0.0000
32       0.1572              0.0000
33       0.1542              0.0000
34       0.1455              0.0000
35       0.1444              0.0000
36       0.1441              0.0000
37       0.1428              0.0000
38       0.1384              0.0000
39       0.1347              0.0000
40       0.1314              0.0000
41       0.1293              0.0000
42       0.1204              0.0000
43       0.1196              0.0000
44       0.1070              0.0000
45       0.0894              0.0000
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46       0.0844              0.0000
47       0.0773              0.0000
48       0.0757              0.0000
49       0.0435              0.0000
50       0.0165              0.0000
___________________________________________________________________

POC #3
The Facility PASSED

The Facility PASSED.

Flow(CFS) Predev  Dev Percentage Pass/Fail
0.1028    3834    0      0      Pass
0.1067    3535    0      0      Pass
0.1105    3278    0      0      Pass
0.1144    3052    0      0      Pass
0.1182    2846    0      0      Pass
0.1221    2635    0      0      Pass
0.1260    2491    0      0      Pass
0.1298    2310    0      0      Pass
0.1337    2157    0      0      Pass
0.1376    2024    0      0      Pass
0.1414    1901    0      0      Pass
0.1453    1779    0      0      Pass
0.1491    1679    0      0      Pass
0.1530    1606    0      0      Pass
0.1569    1508    0      0      Pass
0.1607    1416    0      0      Pass
0.1646    1322    0      0      Pass
0.1684    1250    0      0      Pass
0.1723    1190    0      0      Pass
0.1762    1114    0      0      Pass
0.1800    1056    0      0      Pass
0.1839    1019    0      0      Pass
0.1877    959     0      0      Pass
0.1916    907     0      0      Pass
0.1955    864     0      0      Pass
0.1993    821     0      0      Pass
0.2032    775     0      0      Pass
0.2071    738     0      0      Pass
0.2109    714     0      0      Pass
0.2148    678     0      0      Pass
0.2186    648     0      0      Pass
0.2225    619     0      0      Pass
0.2264    588     0      0      Pass
0.2302    567     0      0      Pass
0.2341    533     0      0      Pass
0.2379    515     0      0      Pass
0.2418    479     0      0      Pass
0.2457    455     0      0      Pass
0.2495    434     0      0      Pass
0.2534    418     0      0      Pass
0.2572    391     0      0      Pass
0.2611    372     0      0      Pass
0.2650    357     0      0      Pass
0.2688    344     0      0      Pass
0.2727    326     0      0      Pass
0.2766    307     0      0      Pass
0.2804    283     0      0      Pass
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0.2843    274     0      0      Pass
0.2881    260     0      0      Pass
0.2920    248     0      0      Pass
0.2959    233     0      0      Pass
0.2997    226     0      0      Pass
0.3036    215     0      0      Pass
0.3074    206     0      0      Pass
0.3113    199     0      0      Pass
0.3152    189     0      0      Pass
0.3190    182     0      0      Pass
0.3229    175     0      0      Pass
0.3267    171     0      0      Pass
0.3306    163     0      0      Pass
0.3345    155     0      0      Pass
0.3383    151     0      0      Pass
0.3422    145     0      0      Pass
0.3461    143     0      0      Pass
0.3499    136     0      0      Pass
0.3538    130     0      0      Pass
0.3576    123     0      0      Pass
0.3615    113     0      0      Pass
0.3654    109     0      0      Pass
0.3692    107     0      0      Pass
0.3731    96      0      0      Pass
0.3769    91      0      0      Pass
0.3808    86      0      0      Pass
0.3847    75      0      0      Pass
0.3885    73      0      0      Pass
0.3924    64      0      0      Pass
0.3962    61      0      0      Pass
0.4001    58      0      0      Pass
0.4040    56      0      0      Pass
0.4078    49      0      0      Pass
0.4117    47      0      0      Pass
0.4156    43      0      0      Pass
0.4194    39      0      0      Pass
0.4233    34      0      0      Pass
0.4271    31      0      0      Pass
0.4310    30      0      0      Pass
0.4349    26      0      0      Pass
0.4387    25      0      0      Pass
0.4426    23      0      0      Pass
0.4464    21      0      0      Pass
0.4503    21      0      0      Pass
0.4542    20      0      0      Pass
0.4580    18      0      0      Pass
0.4619    18      0      0      Pass
0.4657    15      0      0      Pass
0.4696    13      0      0      Pass
0.4735    12      0      0      Pass
0.4773    10      0      0      Pass
0.4812    7       0      0      Pass
0.4851    7       0      0      Pass
_____________________________________________________

___________________________________________________________________

Water Quality BMP Flow and Volume for POC  3.
On-line facility volume: 0 acre-feet
On-line facility target flow: 0 cfs.
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Adjusted for 15 min: 0  cfs.
Off-line facility target flow: 0 cfs.
Adjusted for 15 min: 0 cfs.
___________________________________________________________________

Perlnd and Implnd Changes
 No changes have been made.
___________________________________________________________________

This program and accompanying documentation is provided 'as-is' without warranty of any kind.
The entire risk regarding the performance and results of this program is assumed by the user.
Clear Creek Solutions and the Washington State Department of Ecology disclaims 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 and/or the Washington State
Department of Ecology 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 or the Washington State Department of Ecology has been advised of the possibility of
such damages.

*Mitigated flow values are zeros on POC #2 and 3 where the flow control facility is
designed under POC #1 which includes the overall site.
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