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4.0 ANALYSIS AND DESIGN 

4.1 Existing Site Hydrology 

On-site soils are sandy loam, Norma (No) classified as till soils.  The site is slopes to the 
northwest with slopes ranging from 3percent to 30 percent.  The site is currently vacant, 
undeveloped, and partially treed.  

Currently, there is no existing on-site storm drain system. Runoff flows to the north and 
northwest toward the northern property line and draining into 120th Avenue N.E.  
Ultimately, the existing drainage system within 120th Avenue N.E. consists of a series of 
open ditches, catch basins, and pipes.  This system discharges to a point north of the 
intersection of 120th Avenue N.E. and N.E. 90th Street, which is the upstream inlet to 
Forbes Ditch.  This ditch conveys the runoff from the North Forbes Lake drainage basin  

The table below describes the existing basin and land cover: 

BASIN
NAME BASIN USE 

TOTAL
AREA 
(AC) PERVIOUS IMPERVIOUS 

PRE UNDEVELOPED LOT 0.71 0.71 ACRE 0.00 ACRE

Thee following table lists the flows for the existing predeveloped basin and event period 
as calculated by KCRTS.  

BASIN
NAME Q2 Q10 Q25 Q100 

PRE 0.02 cfs 0.03 cfs 0.045 cfs 0.057 cfs

4.2 Developed Site Hydrology 

The project proposes the construction of a parking lot with landscaping, stormwater 
facilities, sidewalk connection, and relocation of an existing fire hydrant.  

The figure below describes the drainage basin in the developed condition: 

BASIN
NAME BASIN USE 

TOTAL
AREA 
(AC) 

TILL 
GRASS IMPERVIOUS 

DEV PARKING LOT, LANDSCAPE 0.71 0.23 ACRE 0.48 ACRE

The following table lists the flows for the proposed basin and event period as calculated 
by KCRTS.  

BASIN
NAME Q2 Q10 Q25 Q100 

DEV 0.14 cfs 0.16 cfs 0.18 cfs 0.27cfs 
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4.3 Flow Control Design 

The proposed site involves the addition of asphalt and concrete pavements. To mitigate 
for increased runoff, the project has applied Conservation Flow Control, resulting in a 
required storage volume of 9,095 cubic feet. Detention storage will be provided in a 
underground detention tank designed pursuant to the 2009 KCWSWDM. The detention 
tank will be approximately 1420 feet of 36-inch pipe. Please refer to calculations within 
this Section.

4.4 Water Quality 

The proposed site involves the addition of asphalt and concrete pavements, which are 
classified as pollution generating surfaces.  A two-treatment train water quality system of 
two StormFilter manholes, one with ZPG media and one with CSF are proposed to 
provide water quality for Enhanced Basic Treatment in accordance with City of Kirkland 
Addendum to the 2009 KCWSWD.   

The Stormfilter manholes have been designed to meet the Enhanced Basic Menu. The 
first proposed Stormfilter consists of a 48-inch Contech manhole with 3 ZPG filter media 
cartridges. The second Stormfilter consists of a 48-inch Contech manhole with 3 CSF 
filter media cartridges.  Both of these cartridge systems were designed by Contech for 
mass loading requirements, therefore there is only one calculation attached which was 
used to size both manholes.  Please refer to calculations within this Section. 

4.5 Low Impact Development  

The City of Kirkland requires an evaluation of the applicability of utilizing LID BMPs at 
the site. Due to the existing till soils and the high groundwater in the area, none of the 
LID BMP’s are feasible on this site.  A Policy D-11: Surface Water Adjustment Request 
has been submitted to the City of Kirkland to allow this development without the required 
LID BMP’s.  Please refer to the Evaluation Worksheet and Calculations within this 
section.
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CITY OF KIRKLAND 
123 FIFTH AVENUE  KIRKLAND, WASHINGTON 98033-6189  (425) 587-3800

DEPARTMENT OF PUBLIC WORKS 
PRE-APPROVED PLANS POLICY 

 
 
Policy D-11: SURFACE WATER ADJUSTMENT PROCESS 

This process is provided for the occasions when site conditions dictate or a project applicant requests 
modifications to one of the surface water core or special requirements, or any other specific requirement or 
standard contained in the King County Surface Water Design Manual or the City of Kirkland Public Works 
Pre-Approved Plans. A fee will be required for review of an adjustment request.  For projects with complex 
drainage issues (such as extensive modeling or review of modeling results), review by a third party may be 
required at the applicant’s expense.  Proposed adjustments should be approved prior to final permit 
approval. 

Adjustment Process 
1. Complete a Surface Water Standards Adjustment Request form (see page 2 of this policy).   
2. Submit the request form and additional materials to the Public Works Department. Include all 

materials that may assist in a complete review and consideration of the request.  Failure to provide 
all pertinent information may result in delayed processing or denial of request. 

3. The request will be reviewed, and the applicant will be notified of approval/denial. 

Adjustment Criteria 
Adjustments to the surface water design requirements may be granted provided that granting the 
adjustment will achieve ALL of the following: 

1. The adjustment will produce a compensating or comparable result that is in the public interest, AND 
2. The adjustment meets the objectives of safety, function, appearance, environmental protection, and 

maintainability based on sound engineering judgment, AND 
3. Granting the adjustment for the individual property in question will not create a significant adverse 

impact to public health, welfare, water quality, and properties downstream or nearby, AND 
4. The adjustment requires the best practicable alternative for achieving the spirit and intent of the 

requirements in question, AND, 
5. The granting of any adjustment that would be in conflict with the requirements of any other 

department will require review with that department.  

The City of Kirkland recognizes there are special circumstances or conditions affecting property such that 
strict application of the criteria for producing a compensating or comparable result would deprive the 
applicant of all reasonable use of the parcel of land in question.  In these cases Public Works staff will work 
with the applicant, and every effort will be made to find creative ways to meet the intent of the requirement 
and to achieve a mutually satisfactory result. 

Adjustment Reconsideration Process 
The applicant may request reconsideration of the denial or conditions of approval of an adjustment request 
by submitting a formal letter to the Public Works Director within 15 working days of the decision.  This letter 
must include justification for reconsideration of the decision, along with a copy of the adjustment request.  
The director shall respond to the applicant in writing within 15 working days.  The director’s decision on the 
reconsideration request shall be final.  A per-hour review fee will be charged to the applicant for review of a 
reconsideration request. 

Exceptions/Variances 
For applicants requesting a formal exception/variance from the minimum requirements, see the City of 
Kirkland Western Washington Phase II Municipal Stormwater Permit (Appendix I, Section 6).  

Last revised: 01/2010
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SURFACE WATER DESIGN STANDARDS 
ADJUSTMENT REQUEST 

Instructions to Applicant/Design Engineer: 
Please complete this form and submit to the COK Public Works Department.  Include all materials that may 
assist in a complete review and consideration of the adjustment request.  Failure to provide all pertinent 
information may result in delayed processing or denial of request. 

COK Permit Number:  
 

Request date: 

Project Name: 
 
Project Address: 
 
Applicant Name: Design Engineer Name and Firm:

Applicant Phone: Design Engineer Phone:

Applicant Signature: Design Engineer Signature:

Description of Adjustment Request: 

Justification for Adjustment Request: 

Applicable KC Surface Water Design Manual:  1998       or   2009 

Applicable Section(s) of Standards: 

COK Determination:   Approved  Denied 
 
Conditions (if applicable): 
 
 
 
COK Staff Signature: ________________________________     Date: _______________  
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5.0 CONVEYANCE SYSTEM ANALYSIS AND DESIGN 

Stormwater runoff generated from the proposed parking lot development will be collected in a 
series of catch basins and pipes that will connect to the proposed onsite stormwater detention and 
water quality treatment system.  The conveyance system analysis and design was performed using 
the rational method.  The calculations are included in this section. 

Each catch basin has a separate contributory area that is shown on the following conveyance map. 

As shown in the following rational method calculations, the Qd/Qf for all pipes during the 
100-year event does not exceed a value of 1.0, meaning that no pipes will experience surcharge 
conditions.  Because of this, a backwater analysis has not been included. 
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